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How to Use the

KODAK EKTAGRAPHIC CT1000
16 mm Projector




INTRODUCTION

Continuing the traditional Kodak features of clear,
bright images, and geantle. positive film handling,
the KOQDAK EXTAGRAPRHIC CT1000 16 mm
Frojector also brings you

Channel Threading—Threading film through the
projector is fast and simple.

Easy Review and Rewind—Turn just one control.

Convenience—Easy setup, a built-in speaker,

and a padded carrying handle, all in a compact and
gelf-contained unit, make this projector convenient
te use and store.

Befare you start to use your rneéw projectar, be
sure you raad and understand these basic safety
pracautions;

IMPORTANT SAFEGUARDS

1. Bead and understand all instructions.

2. Maintain close supervision when the projector is
used by anyone not fully acquainted with correct
cperating procedures.

3. Take special care to avoid burns that can result
from touching hot parts. Allow the projector to
cool before replacing a lamp or cleaning lenses.

4. Do not operate this projector with a damaged
cord. If the unit has been dropped or damaged,
have it examingd by a qualified service
representative before using it again.

5. Be careful to place all cords where you or others
will net trip aver them.

8. If an extension cord is necessary, use a 3-wire
grounding-type cord with a minimuwm S-ampere
current rating. {Cords rated for less ampearage
may overheat.) Be sura to plug the power cord
into a permanent, properly installed 3-wire
power receptacle.

7. Mever yank the cord to pull the plug from the
outlet. Grasp the plug and pull it to disconnect
it.

8. Do not disassemble this projecter beyond the
extent necessary to perform the routine
maintenancs procedures described in this
manual. If further disagsembly is required, take
the projecter to a qualified service representative,
since incorrect reassembly can cause electric
shock hazard.



MAJOR PARTS
AND CONTROLS

Far your convenience, leave this page open so that
you can refer to this figure whilz reading 1he
saquential operating instructions,

REEL LATCH

EUPPLY-AEEL ARM

REEL LATGH
RELEASE BUTTON

SUPPLY-TEMSION
ROLLER

TAKE-LIF REEL aRb4
FROJECTOR LENS
COVER
RELEASE BUTTON-"
FIRST THREADING
GUIDE

FRONT COVER FRAME COMTHOL

FOZLIS CONTROL
TEWSION ACQLLER SPEAKER

MASTERA COMTHROL

TOME CONTROL KMNOB SWITCH

SECOMD THREADING GUIDE .
VOLUME CONTROL KMOE ELEVATION CONTROL

Figure 1

POWER CORD

BOO-FOOT

MICROFHOME

i f;"’”ﬁ JACK
i

Figure 2



CONTENTS

Fage
SEQUENTIAL OGFERATING INSTRUCTIONS .... 1
Preparation .. ... ... . ... . i 1
Threading the Frojector .. ... ... . ... ... 2
Projection ... ... ... .. .. .. . ... .. il 3
Review ... ... ... ... ... e 3
AftertheShow . ... ... ... oo 3
Storing the Projector ... ... oo L 3
CONVENIENT FEATURES . ... ... . ......... 4
High-Narmal Lamp Switch . ... .......... ... ... 4
External SpeakerJack ........................ 4
Microphone Jack . ...... ... oo ool 4
TAKING CARE OF THE PROJECTOR .......... 5
ACCESE . e e 5
Remaoving and Replacing the Projector
LensCover ........... ... ... ... . i, 5
Remaving and Replacing the Front Cover ... .. 5
Cleaning the Film Gate, Film Path.
and Sound Optics .. ... oo i G
Cleaning the ProjectorLens ... ... ... ... .. 7
Replacing the Projection Lamp .. ............ .. 8
Replacing the ExciterLamp ................0 0 10
Replacing FUSES . ... ... i eaenn, i1
HAVING PROBLEMS? .. ... ... oot 12
ACCESIORIES ... 12
KODAK PUBLICATIONS ....... ... . ... . .... 12

SPECIFICATIONS ......... ..o 13



SEQUENTIAL
OPERATING INSTRUCTIONS

Preparation 4, Open the real latch an the tzke-up resl arm to

1.

Pul the projector onoa sturdy suppart, pointing
al the cenfer af the projection screen. Remave
thie protleclive dust covar,

the unlocked pasition. Be sure the lake-up reel
is a5 big as. or Digger than, the supply real. Pul
the take-up real an 1he spindle and mova the
latch 12 the lecked pasition. See Figure 3.

2. Check that the master control switch (see
Figure 1] is in the OFF position, then plug he . Qpen the latch o the 5ll!::-p|y-r-|:u_-:l Erm a.nd put
power cord into a greunded 110- to 125-volt the E:Lr[.':lr.':ulyr recl on Fhe spindle with t.he film
B0 Hz recoptacle, coming alf to the right of the reel, film
perlorations as shown in Figure 4. Move the
3. Raiza the supply-reel arm and the take-up reel latch to the locked positicn.

arm up io the operating position, They will lack
in place.

LATCH
(LOCKED)




Threading the Projector 2 Attach the leacder 1o the take-up reel—If you are
uging the B00-foot real supplied with 1the

1. Holdi il 1 it : i
Holding the film leader near the end, pull it prejector, it i3 nat nacessary to put the leader in
ynder the supply-lensicen raller (zee Figure 3), :
_ =T AEE a slotin the take-up resl hub, ar tape the leader
araund the first threading guide {Figure &), y I i
_ _ _ ta the hub; just wind the leader onto the take-up
around the secand threading guida [Figure 7], in Fi ;
and under the tension roller (Figure 8) real, ag shown in Figure 9. Then manually turn
8 lensl Q Q : {he take-up resl thraugh two or three clockwise

revolutions 1o take up any slack in the film.

| i

TERSIDN it
ACLLER

o

o

Figura &



FProjectlan

1. Turn the masier coniral switch (see Figure 1)
clockwise through m (forward) to {2 {lamp).

2. Adjust focus with the focus control {see
Flgure 11.If a frame ling appears an the screen
image, adjust the frame control {(see Figure 1)
until the frame line disappears. Adjust the
elevation conlrol (see Figure 1) as desired,

4. Wait for the first scene 1o come an the screen,
then turn wup the amalifier by turning the volume
contral (see Figure 10) clockwise. Adjust valume
and tone by turning the controls clockwise ar
countarclockwisn,

Review

If you wani 1o see a porlion of the film again, turn
the master conlral switch counterclookwise from
J% through @ to OFF and then tao & - When the
parlion you want to see again has been rewound
oria tha supply reel, turn the master contral swilch
clockwize to OFF. Pause very briefly at OFF, and
then continue turning the control switeh clockwise

through @ to <.

Atler the Show

1. Turn the master contral switch coumlerclioekwise
to OFF. Turn the exciter lamp off by turning the
volume confral counterclockwize until it clicks.

2. 1f thea tail end of the film is sl attached 1o he
supply reel, vou can quickly rewind the film by
wurming the masier contral switah
caunterclockwise 1o @ . When the film is
completely rewound anto the supply resl, turn
the master control swilch clackwizsa o OFF. Ga
to stzp 5.

3. If the tail end of the film has come offl the supply
reel, turm the take-up reel clockwize by hand

until all the film is on the lake-up reel. Then
attzach the tail end 10 the supply reel hub as
shown in Figure 11. Often the 1zil end is
thresded into & siat in the hub. but it may
instead be fzstened with a small piece of tape, or
simply wiound onto the huk and kepl there by
winding mora film awver it

4. Turn the mastar control switch counterclockwise
te @, . When the film is completely rewound
anto the supgply resl, turn the master cantral
swilch clockwise to OFF.

5. Unlatch the supply reel and take it off the
projector, Handle it carefully so you don't spill
the film off the reel, Put the reel of film in its
cantaimer.

Sloring the Projector

1. Unlatch and remowve the take-up reel. If you are
using the B00-fool real supplied with the
projectar, snap tha resl over the retaining pin in
the recl-starage comparimeant in the back of the
prajectar,

2, Push the arm release buttons and turn the reel
arms 1o their storage position. (An accassory
lens or lens attachmenl, such as the KOODAK
EXNTAGARAPHIC CT Bifocal Converter, may keep
the supply-reel arm from returning fully taits
storage position.) Snap the reel latches 1o the
lacked position.

3. Check that the elevation foot is retracted zll the
way, (Turn tha elevation contral, Figure 1, to the
left.) Take hold of the power cord plug and pull it
aut of the receptacle. (Do nat unplug the
arajector by pulling on the power card.) Put the
cord in its storage compartment.

4. Fut the dusl caver aver the projectar. Along one
side of the cover is a convenient powch lor
storing brushas, extra reels, and this manual.

VOLUME CONTROL |

e

TONE GONTROL

FIL
PERFORATIONS

Figure 10




CONVENIENT FEATURES

High-Mormal Lamp Switch

With this switch in the HIGH position, the projection
lamp delivers maximum brightness, When this
gwilch ig in the NORMAL paosition, prajeclion lamgp
brighlress is reduced by approximately 20 percent,
but lamp life is extended by approximately

240 percent, from S0 1o 120 hours. (See
SPECIFICATIONS an the inside back caver) The
high-narmal lamp switch is under the front cover,
above the exciter lamp. See Figure 27 on page 8.

External Speaker Jack

When yvou have a large audiences, or & high level of
noise fo overcamea, you may want to use an external
speaker. Plugaging an exlornal speaker into this jack
{see Figure 12] autamatically shitg off the built-in
speaker. Sea SPECIFICATIONS on the ingide back
GOWET.

Microphone Jack

Yoau can uge this projectar as a public addrass
syslem il you choose, by plugging a suilable
microphone (see SPECIFICATIONS on Lhe inside
bBack covern inta the projactor, plugging the
projector inte 110- 10 125-volt 60 Hz sourcs, and
wiring the amplifier velums up. (See Figure 10on
page 3.) It is not necessary that the projectar b
running in ferward, although it can be.

It iz necessary that the microphone have 2
slraight plug (see Figure 13} rather than a right-
angle one, because tha tip of the plug must extend
approximately 1% inches ingide the surface of the
propecianr

Sinca plugging ke microphone inta the jack
digconnects the input from the Him's zcund track,
you can usa the microphons 10 provide your own
cammentary or narration while a film is baing
projected. Unplugging the micraphone restores the
cannaction batween sound track input and tha
projector amplifier,




TAKING CARE
OF THE PROJECTOR

HAocess

Cl=aning the projactor components and replacing
the projection and exciter lamps requings removal
af the projectar lens cover or the front cover, as
descnbed below,

NOTE: Narmal operation and care do nof
reguire he removal of e Dack {(gray) cover of
the prajeciar.

Removing and Replacing
the Projector Lens Cover

Ta rermnove, grasp caver as shownin Figure 14 and
pull tap first,

o replace, put the botiom of the cover between
the guides, as shown in Figure 15, and ganily push
Ehue Lo of the cover until it enaps inta place.

Aemoving and Replacing the Froni Cover

To remove, grasn cover as shawn in Figure 156, and
gontly pull it aff,

To replace, rest the left quide pincin iis hole 25
shown in Figure 17, then align the right guide pin
with s bole and the frame confrol neteh around
thie frame control 25 shown in Figure 183, Push
gently on the caver until it snaps into place.

Figure 17

Figure 18



Cleaning the Film Gate, Film Path,
and Sound Optics

Clean the film gate whenever (he sorean image
shows moving hairs ar dust, This will depend upon
how clean the films are belore they are projected,

The entire film path should ke inspected and
cleaned whenever you have la replace a projeclicn
or exciter lamp, perhaps mare often if the hims
boing projected are dusty or dirty.

Cleaning the Film Gate

1. Remave all lilrn from the film path,

2. Turn the master control switch ta COFF, and turn
dowr the amplifier volume cantrol until it

“olicks."”

3. Remove the projector lens cover, 25 describad
an page 5,

Figure 19

n
[
z
-]

By

Figure 21

|

. Held tha film gate pressure pad with your |eft

hand, as shawn in Figure 18, and pull the
pressure pad out. When the projectar is new and
the spring is stiff, it may be necessary o pull
firmly.

. Use tha small plashic brush with the stiff black

rigtles—euppliad with the projector—io clean
the film channel arga ol the pressure pad, and
then wipe the enlire pad with 2 lint-fres cloih

o Use the wire-handled brush with owhite

bristles—supplied with the projector—to clean
the aperure and mask and rear af the projectar
I, 25 shown in Figure 271.

Put the bottom prassure pad guide pin into the
Bottam slot a5 shown in Figure 22, and then
gantly push the top pin all the way inta its slot.

Feplace the prajectar lgns covar, a5 described
on page 5.

Figura 22



Cleaning the Film Path and Sound Ootics

1.

Femowve and clean Lhe pressure pad, &5
cdescribed in steps 1 through 7 on pags b

Remove the fromt covar, as described an
page o

Use the wire-handled brush with white
bristles—supplied with the projector—ia clean
the rollers, capstan, sprockels, sound aptics,
and solar cell as shown in Figure 23, Keap the
hrush itself clean with cannad air or anather
brush.

Replace the projectar lens cover and front cover,

as dascribed on page 5.

Cleaning the Projector Lens

1.

Faise Ihe supply-reel arm 1a the operating
position. Then remave the prajeciar lens covar,
a5 described on page 5

. Pull the focus-coniral knob agway from the

projector and slip the lens owt of its housing as
shown in Figure 24,

. it is nat necassary 10 disasgemble the lens. Claan

the glass surfaces with a soft lint-free cloth,
KODAK Lens Cleaning Paper, or aguivalent, 1
mioistura s reguired, use & drop of KOOAK Lens
Cleaner ar breatha on the lens, Do not use a wel
clath or treated paper or cloth—they could harm
the coating an the lens surface,

4 Clean the lens barrel with a brush or clath,
5. Replace the lens by pulling an the focus-control

krob and sliding the lens back into its howsing.

Pove the lens in and out until you hear the pin
on the focws contrel click inta the groove in tho
lzns barrel. Turn the fecus-control knob and
chack that the lens maves back and forth.

, Replace the projector lens cover, as described
o e 9.

Flgure 23

Ty
FOOUS CONTROL
_ KHOB
i
: P -
B o ‘?f} Y
;.. i'i___ i T

Figure 24




Aeplacing the Projection Lamp

1.
2.

Unplug the projaclor! Sae Figure 26,

Remove tha front cover, as describad on
page S

Zanlly touch the housing covaring tha
projection lamp. If it is hot, wait for it to cool.

Using a flat-blads screwdriver, locsen (he lamp
caver retaining screw {under the high-normal
lamp switch) until the cover can be removed
gasily. See Figure 27.

Flgure 2B

§. Remove the cover, being careful not to damage

the axciter lamp.

. Be caraful not to burn yourself on the

projaction lampl Mave the amp aut of its
socket by pushing the ejectar to the |=ft, as
shown in Figure 28, then slide the lamp ouwt
from under its retaining sorings.

. Be carsful not to touch the zmall bulk or the

inside reflective surface of the lamp; hald the
rew projection lamp 3o the ping ling up with
the spckel, and slide the lamp betwesn the
halder and the retaining springs, 2s shown in
Figure 24

2
Eomll | SR F SWITCH

Figure 29



g. Puzh the base of 1ha lamp into the sockat until
the lamp is stopped by the retaining pins, as
shown in Figure 300 It is important that the
lamp is firmly inits sockel—otherwise,

lamp performance may suller, and the lamp
and socket may averhoal,

. Be careful to not damage the exciter lamp
when replacing the projection lamp cover. |
will probably be easier if you put the guide at
{he bottem of the cever inta the projector
frame, as shown in Figurs 31,

Figure 30

110

Thizn gently work the Cover up against the
projector frame, fitting the pin near the top al
ihe cover into its hale in the projector frame,
Tighten the retaining screw with the
sorawdriver untll it holds the lamp cover firmly
anto the prajectar,

Feplace the front cover, as describesd an
page 5,

MOTE: Thera is 2 convenienl spare-lamp
starage area, with retaining spring, inside the
front cover, as shown in Figure 32

Figure 31




Replacing the Exciter Lamp

1. Unplug the projactor!

2. Hemove the front covar, 35 descrined on
page 5,

3. Be sure the lamp is cool, then remave it by
turning it counterclociwias (see Figure 33) until
il is released from the three pins in its socket,
and working it cut of 1the recessed sockel,

4. Hold the new exciter lamp (ANS) Code BRK] 50
that the notch an ils base flange is in
approximately the 1 o'clock position, as shown

Figure 33

in Figura 34. Genlly work the lamp baza over the
three pins in the socket, push tha lamp base flat
anainst tha bottam of the socket, and turn the
lamp clockwise until it logks in place.

. Raplace the front covar, as descrined on

page 5

MNOTE: Spare GAK lamps can be purchased in
individual boxas. The bhottom of the card storags
compartmeant makes & convenient placa 10 store
a spara lamp in its bax, A piece of tape will <eep
it thers until you want it. See Figure 35,

Figure 34




Replacing Fuses

NOTE: There are spare fuses under the front
cover, as shown in Figure 27. You may want to
read HAVING PROBLEMS? on page 12, for
indications of a possible blown fuse.

. Unplug the projector!

. Loosen the fuse holder by turning it
counterclockwise with a Phillips screwdriver,
then take the holder in your fingertips and pull it
out of the projector. Check the fuse filament for
a break,

AMPERAGE RATING

BREAK

Figure 36

. If the fuse is open {break in filameni, see

Figure 36), replace it with one of the same
amperage rating. Using a fuse with a higher
amperage rating may allow damage to the
projector.

. Put the fuse hoider back in the projector and

tighten with the screwdriver.

. Correct the condition that caused the fuse to

open. If you cannot find the condition and the
replacement fuse also opens, have the projector
examined by a quatified technician.



HAVING PROBLEMS?

If The motor will not turn on,

Then Is the projector properly plugged into a
“live” receptacle?

Is main control switch on @ , (<, 0or & 7

Check the main fuse.

If The projection lamp will not tight,

Then Is there power to the projector? (See "'The
motor wiil not turn on’' above.)

Is main control switch on (27

Check that projection iamp is properly
seated in its socket.

Check the projection lamp filament.

If There is no sound from the speaker,

Then Is there power to the projector? {(See "'The
motor will not turn on,” above.)

Is there a microphone plugged into the
microphone jack?

Does the exciter lamp come on when the
amplifier volume is turned up? Check the
exciter lamp filament (see page 10) and the
exciter lamp fuse (see page 11).

Check the amplifier fuse (see page 11).

If Sound quality is poor,

Then Check that the optical sound track on the
film is not dirty or scratched.

Clean the sound optics (see page 7).

If Image quality is poor,

Then Check that the film is not dirty or scratched.

Clean the projection lens (see page 7).

If You cannot properly focus the image,

Then Check that the proiection lens is properly
instatled (see page 7).

If The picture is jerky and the projector
chatters,

Then The loop restorer may be operating
continuously. Turn the main control switch
to OFF, pause briefly, and turn it back
through ® toQz.

Check the film for damaged perforations.

ACCESSORIES

These products, for use with the KODAK
EKTAGRAPHIC CT1000 16 mm Projector, are
available through dealers in Kodak audiovisual
equipment.

KODAK EKTAGRAPHIC CT Bifocal Converter,
converts a 50 mm projection fens to a 40 mm and a
683 mm lens, making it more convenient to fit the
image size to the screen size without moving the
projector.

KQDAK Projection EKTAGRAPHIC Lens, 50 mm
/1.2. Same as lens furnished with projector.

ELC Projection Lamp, 24 volts, 250 watts, 50 hours
average life

EJL Projection Lamp, 24 volts, 200 watts, 50 hours
average life

BRK Exciter Lamp, 4 volts, 0.75 amperes, 50 hours
average life

KODAK PUBLICATIONS

The Communicator’'s Catalog from Kodak (KODAK
Pubiication No. $-4) contains detailed descriptions
of and ordering instructions for over 250 Kodak
publications on topics of interest to those
producing and presenting audiovisual programs.
The contents of The Communicator's Cataiog range
from the Fiim Technoiogy Packet (KODAK
Publication No. H-300), $49.95, which covers the
finances, aesthetics, and mechanics of making
motion pictures, to Audiovisual Projection (KODAK
Publication No. $-3) which is concise, specific,
and free (single copies). In addition, The
Communicator's Cataleg includes movie and slide-
tape programs on equipment use and applications.
Some of these programs are available for rental
only, but many are offered for both rental and sale.

Request your free copy of The Communicator’'s
Catalog from Kodak from Eastman Kodak
Company, Dept. 4121, 343 State St., Rochester, NY
14650. Please include both the title and the
publication number (8-4) in your request.

You can order a service manual for the KODAK
EKTAGRAPHIC CT1000 16 mm Projector (KODAK
Publication No. S-81-2, approximately $15 plus
handling charge) and a parts price list (no charge)
from Eastman Kodak Company, Dept. 625,

343 State Street, Rochester, NY 14650.

Prices are subject to change without notice.



SPECIFICATIONS

Approximate Weight:

Projector in dust cover—34 |b (16 kg)
Projector packaged for shipping 40 Ib (18 kg)

Elevation:

Approximately 2.5 in. (64 mm), 12.5° upward tilt.

Power Required:
110 to 125 V ac, 60 Hz, 4 A.

Power Consumed by Projector and Amplifier on
120 V, 60 Hz Power line: 400 watts when used with
ANSI Code ELC, 250-watt, projection lamp.

Power Cord: Attached, approximately 8 ft (2.5 m),
terminating in molded 3-prong plug.

Projection Lens: KODAK Projection EKTAGRAPHIC
Lens, 50 mm /1.2

Projection Lamp: ANSI Code ELC lamp is supplied.
{itis a 24 V ac, 250 W, halogen lamp rated for 50
hours average life at the high setting, approximatety
120 hours average life at the normal setting.

Azsume 2030 ft (510 m] raals.
Accurate to nearest ¥ in. (3 mmj.

Amplifier: Rated continuous average sine-wave
power of 10 watts into an 8-ohm load (internal or
external speaker) at a totat harmonic distortion of
5% maximum throughout a bandwidth of at least
50 Hz to 7 kHz, when measured with anrms 120 V a¢
60 Hz power input.

Sensitivity: 7.40 mV microphone input.

Microphone Jack: 3.5 mm mini, for microphone
with impedance of 500 to 10,000 ohms.

Speaker: Built-in 5 in, (127 mm) diameter, 8-ohm.

Speaker Jack: 14 in. (6.35 mm) phone jack, for
8-ohm load.

Exciter lamp: ANSI Code BRK, 4 V, 0.75 A, rated for
50 hours average life.

Sound Pickup: Silicon photovoltaic cell.

2653 i1, 1673 mv

1% in. (290 mm]
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NEW AUDIOVISUAL
EQUIPMENT WARRANTY

KODAK EKTAGRAPHIC CT1000 16 mm Projector

Kodak warrants this KODAK EKTAGRAPHIC
CT1000 16 mm Projector to function properly for
three years from the date of purchase. This
warranty dces not cover the projection lamp or the
exciter lamp. Kodak makes no other warranties,
express, implied, or of merchantability, for this
equipment. This warranty gives you specific legal
rights, and you may also have other rights which
vary from state to state.

Carefully read and follow the instructions in this
manual to get the best results and to prevent
damage to your sound projector.

If this projector does not function properly within
three years after purchase, Kodak will repair or
replace the projector at its option and at no charge
unless damaged by misuse or other circumstances
beyond Kedak's control.

REPAIR OR REPLACEMENT IS KODAK’'S
ONLY OBLIGATION. KODAK WILL NOT BE
RESPONSIBLE FOR ANY CONSEQUENTIAL OR
INCIDENTAL DAMAGES RESULTING FROM THE
SALE OR USE OF THIS 16 mm PROJECTCR, EVEN
[F LOSS OR DAMAGE IS CAUSED BY THE
NEGLIGENCE OR OTHER FAULT OF KODAK.

For assistance in using this projector, contact a
dealer in Kodak audiovisual products. Such dealers
are listed in the Yellow Pages of your local
telephone directory under Audiovisual Equipment
and Supplies. For service on this sound projector,
return it through a dealer in Kodak audiovisual
products, or one of the Kedak Equipment Service
Centers below. To help us get your sound progector
back to you promptly, please enclose a note giving
detaits of the problem, date of purchase, and your
complete name and address.

Eastman Kodak Company Service Centers

Atlanta/Chamblee, GA 30341:
5315 Peachtree Industrial Blvd.

Chicago/Qak Brook, IL 60521:
1901 West 22nd St.

Country Club, Carolina, PR 00630:
Kodak Caribbean, Lid.
Campo Rico Ave. & 246 5t.

Dallas, TX 75234
2800 Forest La.

Honolulu, HI 96819
1122 Mapunapuna St.
(P.O. _Et?:ox 17007, ZIP 96817)

Los Angeles/Whittier, CA 90806:
12100 Rivera Rd.

&

Montreal, PQ H3E 1A1:
Kodak Canada, Inc.

2 Place du Commerce
lle des Sceurs

New York, NY/Dayton, NJ 08810:
Rt. 130, P.O. Box 1334

North Vancouver, BC V7J 1J3:
Kodak Canada, Inc.
1125 East Keith Rd.

Rochester, NY 14650:
800 Lee Road

San Francisco/San Ramon, CA 94583:
9100 Alcosta Blvd.

Toronto, ON M6M 1V3:
Kodak Canada, Inc.
3500 Eglinton Ave. West

MOTION PICTURE AND AUDIOVISUAL MARKETS DIVISION
Rochester, New York 14650

Pub. Pt. No. 6346689

KODAK and EKTAGRAPHIC are trademarks. e

1-83-AE



- 16mm
CHMNEL LOADING
SOUND PROJECTOR




IMPORTANT SAFEGUARDS

When using your photographic equipment, basic safety pre-
cautions should always be followed, including the following;

l.
2

10.

Read and understand all instructions.

Close supervision is necessary when any appliance is used
by or near children. Do not leave appliance unattended
while in use.

Care must be taken as burns can occur from touching hot
parts.

Do not operate appliance with a damaged cord or if the
appliance has been dropped or damaged — until it has been
examined by a qualified serviceman.

Do not let cord hang over edge of table or counter or

‘touch hot surfaces.

If an extension cord is necessary, a cord with a suitable
current rating should be used. Cords rated for less amper-
age than the appliance may overheat. Care should be taken
to arrange the cord so that it will not be tripped over or
pulled.

Always unplug appliance from electrical outlet when not
in use. Never yank cord to pull plug from outlet. Grasp
plug and pull to disconnect.

Let appliance cool completely before putting away. Loop
cord loosely around appliance when storing,

To protect against electrical shock hazards, do not immerse
this appliance in water or other liquids.

To avoid electric shock hazard, do not disassemble this
appliance, but take it to a qualified serviceman when some
service or repair work is required. Incorrect reassembly
can cause electric shock hazard when the appliance is used
subsequently.

SAVE THESE INSTRUCTIONS



Congratulations and thank you on joining the large nation-wide
family of ELMO 16-CL sound projector owners.

You have selected a precision-engineered projector that will give
you the guality picture and sound reproduction you expected
from ELMO. However, to enjoy your ELMO projector be sure to
read this entire manual for important, helpful information.

CONTENTS
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PLEASE NOTE

The instructions in this manual applies to both Model 16-CL
optical/magnetic reproduction and to Model 16-CL optical only
reproduction.

Note information as applies to specific model.



:Reel lock

Feed reel arm

Reel lock

Take-up reel arm

Folding button for feed reel arr

Slot-in roller

Threading guide No. 1
Framing knob

Scope lens holder socket

Folding button for
take-up reel arm

Focusing knob
Front cover

Speaker

Projection lens cover

Tension roller

Tone control knob .
Threading guide No. 2

Master motor, lamp, forward
& rewind control switch

Volume control knob
M-O switch

[MNate: This switch not applicable 1o
madel 16-CL — optical only.)

Projector elevation control
knob

Main power fuse
Amplifier fuse
Exciter lamp fuse

Power cord

80O ft. take-up reel

Extension speaker jack

Microphone jack




Preparation for projection

Set up your projector and screen properly.
For steady projection, place the projector on a sturdy support
at right angle to the screen.

&

Making sure the master control power switch is at OFF, connect ‘
the built-in power cord, which is stored in the top side receptacle
of the projector, to the AC electrical outlet.

©

O Pull up the feed reel arm and take-up reel arm to maximum stop
position.

o Turn the master control switch clockwise to (J% through
® , which will turn the projector on forward and switch on
the lamp. Then make adjustment for the projector and screen
positions for appropriate picture size. After the set-up is com-
pleted, turn the master
control switch counter-
clockwise to OFF posi-

tion.




@ Install the take-up reel 240m (800ft.), which is stored on the
rear of the projector, on the rear reel spindle. The reel capacity of
the projector is max. 600m {2,000ft.). Also install the feed reel
on the front reel spindle. At this time, be sure to set the reel in
correct position by turning down the reei locks.

@ Set the M-O switch in accordance with the film to be projected.
Set it to M position for magnetic sound film and O position
for optical sound film, respectively.
Note: Not applicable to 16-CL optical model.

Optical sound film

[m]

Magnetic sound film

o

D

u]

[




Film threading

0 Haold the tip of the film leader between thumb and index finger —
then pull the leader first through the slot-in roller, next over the
No. 1 and No. 2 rollers and finally over the tension roller.

3]

&
S|€

|

Tension roller




After the film threadingis completed, wind the leader on the
take-up reel.

Make sure the film is properly threaded through the channel
by turning the take-up reel clockwise with hand.

Tension roller




Projection

0 Turn the master controi switch clockwise to @ , then turn it
further to (J< , and the lamp is switched on and simultaneously

the projector starts forward.

Focusing knob

@Adjust focusing by turning the
focusing knob.

If a frame line appears on the screen, JN——
adjust the framing knob to left or
right,

@

Framing knob

Adjust the sound volume by turning the outer volume control
knob clockwise., Adjust the sound tone by turning the inner
tone control knob: Turn it clockwise or counterclockwise for

e

treble control.

Volume contrel

Tone control

Note:

If the film breaks during projection, a
safety mechanism of the projector re-
maves the broken film from the film path
automatically. In the event a film breaks,
turn the projector to OFF and then re-
move the broken film for splicing.




Various projections

B Quick review

This feature is used to see specific frames you wish to review. Turn the
control switch counter clock-wise from (% all the way to @, and the
film is guickly rewound through the gate. Then turn the control switch to
OFF, as soon as you get the desired frame for re-projection.

After making sure the film has stopped, turn the control switch from OFF
all the way to (Jz through ® .

Note:

0 When the operation switch is set to @ from OFF, the projectdr
may start rewinding only after a few seconds’ pause depending
on the film volume on the reel to be rewound. This is not a
fault but safety mechanism for rewinding. The projector is designed
to increase motor torque gradually for the protection of film.

@ When the operation switch is turned from @&« to OFF, the film
may stop with some length of slackened loop. In such a case,
wind up the loose portion by turning the take-up reel clockwise
by hand and then turn the operation switch to @ .

9 Be sure not to turn the operation switch from OFF. to @ before
the film is brought to a complete stop.




B When using extension speaker

In the event you have occassion to use an accessory extension speaker for
a large audience in a large auditorium, connect the speaker jack to the re-
ceptacle at the rear of the projector. This procedure will automatically
shut off the built-in speaker circuit.

Extension speaker jack

Note:
Use optional adapter cord SC-004 for connecting EImo extra speaker to

your projector.

Elmo extra speaker (A)




H PUbliC aqgaress systiem

You can utilize your ELMO sound projector as a public address system
during projection when an accessory microphone is inserted into the
microphone jack at the rear left side of the projector. Use the micro-
phone with an impedance of 500 ~ 10k. Public address through a micro-
phone during projection supercedes the sound from the projected film.

Microphone jack

B HIGH-LOW lamp switch

The switch is ariginally set to High position.

With the switch set to Low, a little lower voltage is applied to the
lamp to prolong the lamp service life. When especially bright image is
required, set the switch to High to apply the rated voltage to the lamp.
(Refer to How to remove and install lamp cover, page 13.)




@® When the projection is completed, rewind the film as follows.
0 Insert the film end into
the slot of the front reel

hub,

Turn the operation switch

to @y .

In this case the projector
may start rewinding only
after a few seconds' pause
depending on the length of
film on the reel to be re-
wound. The projector is de-
signed to increase motor
torque gradually for the
protection of film.

@ After the film is rewound, turn the operation switch to OFF.

W Stowing

Disconnect the power cord first,
Fold the front and rear
arms by depressing the
folding buttons,

@ Return the power cord and take-up reel to their stowing
receptacles.

9 Turn the elevation control knob fully counterclockwise.
Never transport the projector with the elevation leg ex-
tended.




Maintenance

Clean the film channel and lens prior to projection; accumulation of dust
and film particles in the film channel gate will scratch the film and de-
crease the projected image quality.

B How to remove and install covers

@ Projection lens cover
To remove, hold the cover as shown in the picture and pull it out
 toward vyourself. To install, align the guides at the lower side and
push the upper part of the cover into place as shown in the picture.
Guide

® Front cover
To remove, hold the cover as
shown in the picture and pull
it out toward yourself.

Continued on page 14



To install the cover, align the framing knob with the cover notch and the
guide pins at ‘the upper left and lower right with the corresponding holes
and push the cover into position.

{Cover shown in reverse)

Guide pin

Cover notch

Guide pin hale Framing knob

Guide pin hol:

m Cleaning film gate

Be sure to remove the film from the channel when cleaning the film
gate.

Remove the projection lens cover.

Hold the pressure plate as shown in the picture and pull it out toward
yourself, and the pressure plate can be removed,

3 &



Use the stiff cleaning brush {supplied) to clean film channel gate, then
wipe clean with lint-free cloth.

After the cleaning is over, align the two pins at the upper and lower
parts of the pressure plate holder with the corresponding slots on the
pressure plate base and push it back to place.

Pin

Pin

B Cleaning rollers

Brush off the rollers with the clean soft brush supplied.




H Cleaning projection lens

To remove the projection lens, pull it out straight while pulling the
focusing knob toward yourself.

To remove the dust, wipe the lens surface gently with soft, clean,
lint-free cloth.

Groove

To put the lens back, push it all the way to position while pulling the fo-
cusing knob toward yourself, and pull it until a click is heard. This click
sound means that the pin at the end of the focusing knob is positively in-
serted into the groove of the lens holder.

Make sure the lens can move back and forth by turning the focusing
knob.



Replacing lamp and fuse

BE SURE TO DISCONNECT THE POWER CORD WHEN
REPLACING LAMP AND FUSE.

M Replacing projection lamp

Replacing projection lamp
The type of projection lamp to be replaced is JCR24V-250W or
ANS{ ELC or Oslam 64653.

0 Remaove the front cover.

@ Remove the lamp cover by loosening the screws counterclockwise.

9 Eject the blown lamp by pushing down the ejector lever to
the left.

It is advisable to keep a spare projection lamp handy for immediate
replacement, should an unexpected break or burn-out develop during
projection. *

17



0 To replace a new lamp, push it into the socket as shown in

the picture. At this time, be sure to insert the lamp firmly
into its socket. If it is inserted halfway into the socket, the
optimum projection performance can’t be .achieved or the
socket may be burned out.

Holder

Socket

B Replacing exciter lamp

The type of exciter lamp to be replaced is KE-04 or ANSI BRK.

Remove the blown exciter lamp by
turning its head counterclockwise.

@ To replace the new exciter lamp,
align the three prongs on the socket

with the holes on the lamp flange and
turn the lamp head clockwise until it
locks into place.




m Replacing fuse

To remove the fuse holders, turn the holder heads counterclockwise
with a Philips head screwdriver.

Exciter lamp fuse Amplifier fuse Power fuse

EX.L. AMP. MAIN
2A 125V- 2A 125V 5A 125V

IMPORTANT
Use the fuse with specified value for each of the three as indicated above.

e Check the exciter lamp fuse for blow-out when no sound is
reproduced when projecting optcial sound film. At this time, be
sure also to check the exciter lamp filament for blow-out.

e Check the amplifier fuse for blow-out when no sound is re-
produced when projecting either magnetic or optical film.

¢ When the power {main) fuse is blown out, no power is supplied to
any part of the projector. Check the power (main} fuse for failure
when the projector does not operate even with the power cord
properly connected and the operation switch set to @

19



Trouble-shooting hints

When the motor fails to operate:
¢ Check the power cord for proper connection.
e Check the power {main} fuse for blow-out.

When the lamp is not lit on:
¢ Check the lamp filament for blow-out.
® Check the lamp for proper connection with its socket.

When no sound is reproduced:
e Check the M-O switch for the correct position corresponding
to the film type used. {Not applicable to 16-CL optical}
® Check the exciter lamp if lighted (only in case of optical sound
fitm),
® Check the exciter lamp fuse for blow-out,
e Check the amplifier fuse for blow-out.

When the image can't be properly focused:
® Check the projection lens for correct alignment, with the pin at
the rear of the focusing knob, with the groove in the projection
lens.
When the loop restorer operates continuously during projection:
¢ This may result from the damaged perforations of several

frames, which make the slack length of the film between the
+winn entrockote ¢ chort that na lonn ram he rectared In crirk



When changing the projection speed from
24 fps to 18 fps or to change electric

current cycles (50Hz — 60Hz)

e The projector is originally fixed for 24 fps. operation.
To change to 18 fps., remove the rear cover by loosening four screws
and change the projection speed as shwon in the picture.

e Electric current cycles are adjusted at the factory for specific destined
countries. But to change electric current cycles (B0Hz ~ B0Hz)
remove the rear cover by loosening four screws and change the
belt position as indicated.

Note:

One belt is utilized to change electric
cycles or projection film speed. When
belt is used to change electric current
cycles, the same belt cannot be used for
change of film speed — or vice versa.

The power cord should be detached from
electric outlet WITHOUT FAIL, before
remaoving rear cover.

When changing voltage

When changing voltage, the power cord shculd be detached from
electric outlet — WITHOUT FAIL. '
After removing rear cover, take out the connection wire and plug it
into the indicated voltage terminal
to be used.

There is a single voltage model
projector available to comply with
electrical regulations in specific
countries. For this model, the
above instructions are not appli-
cable.

21




Accessories

® Scope lens

— This lens is used for projecting
' Cinemascope movies. It can be
installed in front of the projection
lens simply by mounting it on the
accessory socket of the projector.
The projected image is horizontally
magnified twice.

Holder for Elmo scope lens

The image size when using Elmo scope lens in combination
with 50mm standard projection lens.

. Projection distance m

: i[s |10]15|20{35 | 30 | 40
Lens i . ’

Length |0.4(07|1.4(21(29(36 (43 |58
Width 11]19/38|67|76|95|11.4 152

[ s0mm’

[ Zoom Iens F1 7 =50 ~100mm

This wide range zoom lens elimi-
nates the neccessity of moving pro-
jector to or from screen for desired
size of picture.

B Telephoto projection lens F1.8 f= 75mm
This telephoto lens is for projection
in a large auditorium.




m Wide-angle projection lens F1.8 12.5mm

This is a unigue super wide-angle
fens for 16mm film projection and
very effective when combined with
a daylight projection device in
schoolroom or display window etc.

m Wide-angle projection lens F1.4 20mm

This wide-angle lens is designed for
projection in a small room.

This attachment lens converts the
focal length of the projection lens
to either x0.8 or x1.25, i.e., the
standard 50mm i{ens plus this
accessory serves as a 40mm wide-
angle lens or hy reversing it a
63mm telephoto lens. You can
make use of it when the projected
image is too small or large.

PROJECTION DISTANCE AND IMAGE SIZE

The projection distance refers 1o the distance between the film piane and the
screen.

In meter,
3|6} 7 (1W]|16]120]|26]30 (40

Stanclard lans Length |04 (07 |1.0]1.4}21|29[36]|43(58
(FA550mml [ |os|os|13|19|29|38|a8|58|27

Staniderd lens with | Length 05|09(12|18|27,36145(|54|7.2
Conversion lens
{X OB} Width 07|12(1.7(24(36;48 (6072|956

Standard lans with | Longth 03(06{08(1.111.7|23|29|34 (a8
Conversion lent
{X 1.25} Width 04(08(1.1115|23|31(38(46(6.2

23



When this converter is used with

B Zoom converter the projection lens, the focal
‘ © length is converted continuously
from x0.8 to x1.2b, i.e., the
standard BOmm lens plus this
accessory serves as a 40mm —
63mm zoom lens. Using it, you
can vary the size of the projected
image without changing the pro-

jector-to-screen distance.

B Extra speaker Due to the continuous change

feature of the zoom converter,
you should refer to the chart on
the preceding page in order to

determine projected image size,

Especially useful for projection in a
large auditorium.

Two types, separate type S and box
type A, are available.

B Daylight projection mirror
: P ~= This accessory mirror provides a clear

£ >

projection image in a bright area in
combination with a special translucent
screen,

The projecticn in a bright room is
possible with this special screen. Two

** types of screen (80 x 60cm, 52 x 3%cm)
_ " are available.




Specifications

Power source:
Reel capacity:

Projection speed:
Usable film:

Projection lens:
Projection lamp:

Motor:

Film loading:
Loop restorer:
Rewinding:
Quick review:

Reproduction:

Photoelectric Element:

Exciter tamp:
Amplifier:

Tone control;

Public address system:

Speaker:
Extension speaker:

Dimensions:
Weight:

Single phase AC 50 Hz and/or 60 Hz

Max. 600m {2000 ft) by accessory reel.
240m (800 ft) standard reel with automatic
take-up.

24 fps. {18 fps. is also available according
to the model requirement.)

16mm optical/magnetic {Optical only for
16CL Optical) sound and silent film.
Eimo F1.2, 60mm

24V-250W halogen lamp (replacement code
ELC) with cold mirror, Hi-Low brightness
switch.

{nduction motor

Elmo channel loading system

Automatic

Quick-rewinding reel to reel.

Quick reviewing through the gate only with
up to-480m (1600 ft) reel.
Optical/magnetic playback (Optical only
for 16CL Optical} -

Solar battery

4v, 0.75A KE-Q4, ANSI BRK

Al IC circuit
Continuous power output (5%}; 12W (82}
Music power output ; 1BW (82}
Adjustable

Available with an accessory microphone
(50002 — 10k82)

Built-in, 12.5cm dia.

Extension speaker receptacle (8Q) is pro-
vided.

35 x 29 x 22cm (1¥ x1&x 2in.)

14kg (30 Ibs.)

Specifications and designs are subject to change without prior notice,
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Fig. 1

Iu“;gfat’m Parts No. Parts Name

2 4P10322 Front cover 3

3 P412228 Knob M-0 switch

5 P414770 Screw front cover 12
7 P414741 Screw front cover 4
8 P412230 Knob amplifier

9 P412229 Knob amplifier
10 4pr20732 Front cover 12

14 4P8CI.0030 Lamp house assy.

15 4PBCL.0129 Rear cover assy.

16 4P55646 Screw (2) lanmp house
17 6M60300605 Screw truss M630-6
18 4P20570 Front cover 2

19 4P20571B Front cover 4
22 P412227 Knob main

23 4p20731 Front cover 11

-1-




Il

DISASSEMBLY & ASSEMBLY

A,

COVERS

1. Disassembly

(1)
(2)
(3)
(4)
(5)
(6)

Pull out Fig. 1-2 &

Remove

Remove

Remove

Remove

Remove

2. Assemblx

Follow the reverse way of the above steps.

Fig.
Fig.
Fig.
Fig.

Fig.

1-19 by
1-10 by
1-23 by
1-15 by
1-14 by

18 by hand.

detaching Fig. 1-7.
removing Fig. 1-3, 8,
removing Fig. 1-22.
removing Fig. 1~-17x4.

removing Fig. 1-16.

9,

5x2.
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Pig. 2
Illustration
No. Parts No. Parts Name
1 __4PSCLO00T Take-up arm assy.
7 6M6300605 Screw truss M630-6
8 P412190 Rear cover plate
9 P412127 V belt guide roller assy.
10 6M7B30081 Screw sems-B M730-8
11 P412203 'V belt take-up
12 P412170 V pulley (2) take-up
13 412156 Lock spring boss arm
14 6MT4400605 Set screw hexagon M40-6
15 6M7B401001 Screw sems-B M740-10
50 4P55578 Brake spring take-up
55 P412126 Lever arm take-up assy.
58 P412441 Shaft take-up assy.
59 P412289 Belt take-up am
60 4P20576 Arm (2) take-up
61 6M60300605 Screw truss M630-6
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B. TAKE-UP REEL ARM

1. Disassembly

(1) Remove Fig; 2-60 by detaching Fig. 2-61x2.

(2) Remove Fig. 2-59 by pushing up Fig. 2-55.

(3} Remove Fig. 2-1 in the following order.
1. Remove Fig. 1-15.
2. Remove Fig. 2-8 by removing Fig. 2-7x2.
3. Remove Fig. 2-11 by loosening Fig. 2-10x2.
4. Remove Fig. 2-13 by loocsening Fig. 2-15.
5. Remove Fig. 2-12 by removing Fig. 2-14.

2. Assembly

Follow the reverse way of the above steps, paying
attention to the following points.
. N
(1) adjust the tension of Figs 2-11 by moving Fig.
2-9 (tight).

(2) Check the tension of Fig. 2-59 and adjust it
by adjusting the tension of Fig. 2-50 by Fig. 2-62.






C. FEED REEL ARM
1. Disassembly
(1) Remove Fig. 1-15and set Fig.1-22 at "#v position.
(2) Remove Fig. 3-1 by detaching Fig. 3-2x2
(3) Remove Fig. 3-4 by detaching Fig. 3-6,3.
(%) Remove Fig. 3-8 in the following order:
* Remove Fig. 1-15 and set Fig.1-22 at "®" position.
* Remove (a) in Fig. 3 together by detaching TFig. 3-9.
" % Remove Fig. 3-11 by detaching Fig. 3-10.
2. Assembly
Follow the reverse way of the ahove steps, paying atiention to
the following point,
(1) Check the temsion of Fig. 3-4, and adjust it by changing the
position of Fig. 35, if necessary.
* Loaded film should not hang down beyond the projection
lens during projection and when projection is stopped.
* The belt should not slip during rewinding.
li!us&ra!ion Farts No. " Parts Name
MO,
1 120575 T — A2 Ealt Arm (2) rewind
2 AMBOZ0605 B2 A L NBH-6 Screw truss MA40-6
3 4P3CLOW3Y B AL 4 b Rewind square shaft assy
4 P412321 vz 7ansl b206XLO1SG Synchro belt ({206XL016G)
5 P112384 7T —24{ Fo—7 %K Guide roller rewind assy
& 4P17107 +YTAr bR Y Lamp socket holder screw
7 |6M6030060Y F 7 A H L ME30- Screw triss MA30-6
8 41P8CLMKXKM BT — L EHLN, Rewind arm assy
9 6J1251801 T L2.5-18 Split pin 2.5-18
i0 6M6040080]3 +ﬁvj~::--,-t..\7\8 MTA0-10 Screw truss M640-8
" P412156 ooy 7t EAT— A Lock spring bass arm
12 4P55623 Fim s hER ' Brake spring rewind
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D.

REWINDING MECHANISM

1. Disassembly

(1)
(2)
(3)
(%)

(5)

Set Fig. 1-2Z at "OFF" position,

Remove Fig. 4-9,(z) by detaching Fig. 4-8x2,5.

Remove Fig. 4-6 by detaching Fig. 4-7xk.

Remove Fig. 4-9 by loosening 2 rotor attaching screws of
Fig. 4-9 and remove (b) in Fig. & together.

After Fig. 4-2,3 are detached, remove Flg. 4-10 by loosening

Fig. 4-11x2,

2. Assembly

Follow the reverse way of the above steps, paying attention to
the following points.

(1)

(2)

(3)

After Fig. 4-2,3 are attached, check the movement of
Fig., 4-1,4, connecting the power cord to pewer source.

After the assembly is completed, adjust the gap between
clutch plate and rotor of Fig. 4-9 and movement of clutch

of Fig. 4-9.

(Refer to T-2)

The terminal of Fig. 4-6 should be at the side of Fig. 1-13.

(4) Fig. 49 should be always replaced as a unit.
Hlusrration Parts N ; o

No. arts No. Pari1s Name

| P112237 BB 21 — T, 7 Friction wheel 2

2 6M6025060] F 7 A4 L Me25-4 Screw truss ME25-6
3 1P50616 FUTHE P R B Washer friction wheel

4 1P31849 ezl —74v 9% Link {11 loop serter

5 6M7B00601 | + 7 A /b4 M630-4 Screw sems M730-6
6 SV1024 7K — %8 Speaker

7 EME040060T + </ + 2+ 2 2B M7i0-8 Screw M740-6

8 OME 030060 5 2 7.5 Meao4 Screw truss M630-6
9 6Y49491003 @t 7 7 » + Magnet clutch (ZCF- IOB)
10 P112270 7o — AL #EI Worm gear {11 azsy

11 6MT 1400805 FORTOE A 3L MaG-8 Set screw hexageon MJU-8




Fig. 5

EW Y ZER-6

“]u;‘;:f”o” Par1s No.- Parts Name
1 BME0200501 F 7RG Y MB20-5 Screw truss M620-5
2 6MB0Z00501 F7 AT Y MB20-5 Screw truss M62(-5
3 P412367TR YaAa-F2ATOY | Shoe second sprocket
4 4PL5661 A L= Faa—3(4) Spring guide roller 4
5 P412935 | # b v/ 4t 4 +i—(3) Stabilizer lever GR4
6 P412051~ Lei—#4 Fo— 7(4) Lever guide roller 4
7 6M8030080% F 7 A1 4 ¥ MB40-6 Screw 83(-5
8 P412221 O—-F@E2A707 v M Roller second sprocket
9 4P55573 HAEL S (1)E2A 704 5 YL Spring second sprocket
10 4P44463 16mm A 7034 v b Sprocket
1 6M50402501 F 7 A4 ¥ M640-20 Screw truss M40 <25
12 P412057 C LA—=FL v ru—3 Lever pressure roller
13 4P55551 PAY N VI« Spring pressure roller
14 P412059C LA—(1}E2 270y 4 MAT Lever (1) second sprocket
15 _FS_Q_EA()()SU E-ring ER-6




E.

MACHINE FRAME - LINK

1, Disassemblx

(1)
(2)
(3)
(%)
(5)
(6)
(7)
(8)

Set Fig. 1-22 at "®" position.

Remove Fig.1-2,10,23,18 and attach Fig.1-22.
Remove Fig. 5-6 by detachiag Fig. 5-%,5.

Remove Fig. 5-14 by detaching Fig. /5-4,9,11,
Remove Fig. 5-16 by detaching Fig. 5-15,17.

Remove Fig. 5-21 by detaching Fig. 5-7x3.

Remove Fig. 5-12 ﬁy detaching Fig. 5-13.

Remove Fig. 5-3 by detaching Fig. 5-2x2.
Do not loose Fig. 5-1x2.

2, Asgsembly -

Follow the reverse way of the above steps, paying attention tu
the following points.

(1)

(2)

(3)

(%)

After the assembly is complated, check the movement of levers
which are interlocked with Fig. 5-21,

Adjust the position of Fig. 5-3 so that the space between
Fig. 5-3 and 10 comes to the thickness of three laminated
films.

When Fig. 5-18 is removed or replaced, check and adjust the
related movement of Fig. 5-21,18 and 23 by moviag Fig. 5-18,
{Refer to U-1)

When Fig. 5-20 is removed or replaced, check and adjust the
related movement of Fig., 5-20 and 22 by turning Fig. 5-19x2
(Refer to V-1)

16 |P412058 Lot TN TE SR ) Lever middle tension
17 4P55608 B SARTF L aru—3 Spring tension roller
18 P412166 B RS v 7 (3) Holder link 3

19 4PLG5T75 MM Ty 1 Fo—-3(3) Washer guide roller 3
20 P412206 B MWL S—#4{ Fa- 5 Plate guide roller 3
21 4p318136 C MEL) ‘ Lk 1

22 P412174 LA—gluy#{ Fo—3(3) Lever guide roller 3
23 P412173 71 LR Cam link 1
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]”u’;};_a“““ Parts Neo. Parts Name
1 4P55581) Bfta /sl 27047y bia- Screw sprocket shoe
2 41231838 Ya—W1A7TOy 4 b Shoe first sprockes
3 1P55579 Bt vsii—s2- Scrow lever shoe
4 P412344 ML/ i—-{ Fu—-3(2) Plate guide roller 2
] P412216 B ARy HL Fa—3(2) Siopper guide raller 2
6 1131827 B Lt 2704 b ya- Lever sprocket shoe
7 6M7040:2501 F ol Y MT40-25 Serew pan M740-25
B 4P55571 MR 4 K- 5(1) Washer holder roller 1
9 4P55583 SRR 4 PO —2(1) Spring holder roller 1
10 P412174 R4 Fo—(1) Holder guide rotler 1
1" HMT70402530% F g M740-25 Screw pan M740-25
i2 P4z AA FI—3{1) . Guide roller

.__.._.]_E | EMBI300605 o243 Y ME30-6 Screw truss M630-6




F, MACHINE FRAME - LEVER SPROCKET SHOE
1., Disassembly

(1) Remove Fig.1-2,19,14,18,15.

(2) Remove Fig, 6-12 by detaching Fig. 6-13,1%,11,

(3) Remove Fig. 6-10 by detaching Fig. 6-7.

(%) Remove Fig. 6-2 by detaching Fig. 6-1.

(5) Remove Fig. 6-6 by detaching Fig. 6-17,16,3.

(6) Remove Fig. 6-15 in the following order:

* Remove Fig, 12-15,
¥ Remove Fig. 14-12.
* Remove Fig. 6-21 by detaching Fig. 6-18,22,20,19,23.
* Remove Fig., 6-15 by detaching Fig. 6-17,16,24,
2. Assembly

Follow the reverse way of the above steps, paying attention to

the fellowing points,

(1) When Fig., 6-7 is loosened, turn Fig, 6-8,9 so that the tension
on Fig. 6-10 may comes to 50-80 gr., measuring the temsion
at the attaching position of Fig. 6-11 by the tension guage.
(Refer to U-1)

(2) When Fig. 6-6 is removed or replaced, adjust the position of
Fig. 6-4,5. (Refer to U-1)

14 4P31886 #riy A Fa—7(1) Cover guide rofler 1
15 4P31850B YueZ(1YA707 v b ira— Link {1) sprocket shoe
16 4P55055R FIEE7 A U s34 Tilting spring washer
17 6NMI11040F + o P M40 Nut M4d.D

18 ﬁMﬁn?qnm-l b 5’14‘*‘ V M625-4 Screw truss Mﬁ?q_ﬁ
19 P412237 BB (2)IV-TEy ¥ Friction wheel 2

20 6MB0250401 FFASAT M6E25-4 Screw truss M625-4
21 4P31849 Hoeg{lyvh-7tu % Link (1) loop setter
22 4PG5616 FEERIRE Washer friction wheel
23 4P55230 FERNIN =TT+ —7 Loop former screw 1
24 4P55598 Bfta vy o()ATayr v bia— Screw link 1

¥
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Fig. 7

[Nusiration

No, Paris No. Parts Name
I EM70300401| »~motk £ + ¥ M30-3 Screw M730-4
2 P412129 AN FHLE) P 7(2) Holder link (2} assy
3 P412352 L=l Ty ¥ Lever loop setter assy
4 P412202 Wow 2 {2IN—Ft ¥ Link {2) loop setter
5 6M60300401| + 7 A4 ¥ M630-3 Screw truss M630-4
6 4P3I83IB | v v+ v ¥ HA=#lL S Shutter cover (2)
7 BME0402001 BT ANA Y MBAU-20 Screw iruss MB40-2(
8 P412179 L= A4 Fa—71(3) Lever guide roller 3
9 1P55597 A4 FE— 7 (3) Spring guide roller 3
10 EMB0250401 F AR Y MB25-4 Screw truss M625-4
1" P412237 HEBBE (2L — T4 v § Friction wheel 2
12 4P31844 e Z{lIh—T% 1 ¥ Link (1) loop setter
13 4155616 inla i d: -3 3 Washer friction wheel
14 [EMB0Z50601] 5 24 & M625-4 Screw truss MOZO 0
15 A4P55230 FU{IIN—TFT7 4=+ Loop former screw 1

12




G. MACHINE FRAME - LOOP RESTORER
1. Disassembly
(1) Remove Fig.1-2,15,14,10,23,18,15.

(2) Remove Fig. 7-6,4 by detaching Fig. 7-5x2, after Fig. 7-2
is removed by loosening Fig. 7-1.

(3) Remove Fig. 7-3.
(4) Remove Fig., 7-8 in the following order:
* Remove Fig. 5-21,
* Remove Fig. 7-8 by detaching Fig., 7-7,9.
(5) Remove Fig. 7-12 in the following order:
* Remove Fig. 12-15,
* Remove Fig. 7-12 by detaching Fig. 7-14,13,15,
(6) Remove Fig. 7-11 in the following order:
* Remove (b) in Fig. 4 and Fig. 4-10,
* Remove Fig. 7-14,13,15.

* Remove Fig. 7-11 by detaching Fig. 7-10.

2. Assembly

Follow the reverse way of the above steps.
After the assembly is completed, check the function of Loop
Restorer.

- 14



Fig. 8 > 5
T
Hiustration Parts Na. Parts Name
No.

1 BM7T0250401 Folf A Y MT725-4 Screw pan M725-4
2 P412181 BAIFrA7OT vk Film guide sprocket
3 P412159 Fl1A7O47 4 b First sprocket
4 4P355577 HEE1IATar 4 - Spring first sprocket
5 P412338 WELA7TO4y b Cog first sprocket
6 P4312141 Faoy7TATOY 5 b Cap sprocket
7 BMB0400601 F 7 A A Y MB40-6 Screw truss M640-6
8 P412161 7 —LEY(2)H R Worm gear (2) assy
] P412183 Foavair b Second sprocket
10 P412181 AT ATOT 9 b Film guide sprocket
B BM 711250401 F AR Y MTE5-4 Screw pan M725-4
12 4P44463 16pm A 7T ¥ v h Sprocket
13 P412141 r s 7A7A7 9 b Cap sprocket
14 BEM60400601 k7 A4 MB40-6 Screw truss M640-6
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H., MACHINE FRAME - SPROCKET
1. Disassembly
(1) Remove Fig. 1-18
(2) Remove Fig. 8-5 by detaching Fig. 8-7,6.

(3) Remove Fig. 8-3 in the following order:
(Use care not to make scratch on bearing.)

* Remove Fig. 8-2 by detaching Fig. 8-1.
* Remove Fig. 8-3 by detaching (c) in Fig. 8. (Refer to D-1)
(%) Remove Fig. 8-12 by detaching Fig. 8-14,13.

(5) Remove Fig. 8-9 in the following order:
Use care not to make scratch on bearing.)

* Remove Fig. 8-10 by detaching Fig. 8-11,

* Remove Fig. 8-9 by detaching Fig. 8-8. (Refer to B-1)

2. Assemblz

Follow the reverse way of the above steps, paying attention to
the following point.

(1) Use best care to prevent damage to cogs of gears which are

attached to Fig. 8-3 when tightening Fig. 8-7 and also to
cogs of Fig., 8-8 when tightening Fig. 8-14.

- 16 -



Fig. 9

]“U"L\'}g?'ion Parts No. Parts Name
1 6M7A300807 + -~/ A Y L AA M730-6 Screw sems-A M730- 8
2 P412243 ity + ) i Metal tilting leg
3 P78 B [ 72 um Tilting leg
4 P412146 FTAUYYTE Tilting knob
5 P412153 B i Front leg
6 OFM3050125 | AAERAEHER - M5 -12 Hexagon hole bolt M5 - 12
i 6M7B300801 Fuh A S A AB M730-8 Screw sems-B M730-8
, 8 P412191 B T Metal presser
9 P412203 VX b #EL V belt take-up

-17 -




I. MACHINE FRAME - TILTING
1. Disassembly
(1) After Fig. 1-15 is removed, remove (1) in Fig. 14 as a unit.
(2) Remove (d) in Fig. 9 by detaching Fig. 9-1x4,2.

(3) Remove Fig. 9-3,4,5 by detaching Fig. 9-6.
Detach only Fig.9-6 when only Fig. 9-5 is to be removed.

2. Assembly

Follow the reverse way of the above steps,

J. MACHINE FRAME - UNIVERSAL JOINT
1. Disassembly
(1) Remove Fig. 1-15.
(2) Remove Fig. 9-9. (Refer to B-1)
(3) Remove Fig. 9-8 by detaching Fig. 9-7.

() Pull out (e) in Fig., 9 as a unit toward the rear side of
projector, )

2. Assembly

Follow the reverse way of the above steps,
After tbe assembly is completed, be sure to adjust the tension
of Fig. 9-9. (Refer to B-2)

- 18 -



[hstration

Parztaz

Noo, ]’al;[s No. Parts Name

1 B 74300601 FTRE s RV TG Tapping pan TH0-8 (2L)
2 P412340 JI—-FM=x Cord supporter

3 6M7A300611f 7 /<) 4 ¥ £ 4 2B M7i0-8 Serew sems-B M710-6
4 P412173 AAAP1) Cam link 1

5 GNML1030F + s b M3.0 Nut M3,

6 HM70306001 F ok L MTE0-60 Screw pan M730-60

7 6J625140A | A4 a—-n s Spyvrol pin

8 SMPASINGOL ) F U B 4 24 MTII-6 Serew sems-A MT30-6
9 P412187 |AFvnk s A v 04 Cam switch

10 6G2010 AF—FE-L4D Steel ball 4mm

11 11505493 Ty 7 A F AL Click spring switeh cam
12 Las— )y 7ty Lever click spring

-~ 19 -




K. MAIN SWITCH
1. Disassembly

(1) Remove Fig. 1-18,10,23.

(2) Remove Fig. 5-21. (Refer to E-1)

(3) Remove Fig. 10-2 by detaching Fig. 10-1.

(4) Remove (f) in Fig. 10 by detaching Fig. 10-3x3 and diseconnect
lead wires of (g) in Fig. 10,
Use care not to touch Fig. 10-8.

(5) Remove (g) in Fig. 10 by detaching Fig. 10-5x2,6x2.

{6) Remove Fig.10-7,
(Fig. 10-4 can be removed before Main Switch is disassembled)

(7) Remove Fig. 10-10,12 by detaching Fig. 10-11.

(8) Remove Fig. 10-9 by detaching Fig. 10-8x2.

2. Assembly

Follow the reverse way of the above steps.



Fig. 11

Mussration

No. Parts No. Parts Name

! P411686 | ‘HHM1) Universal joint

2 455081 LT AETEN Frame fix screw

3 1146460 A 7 i Middle shaft meial

4 1412285 7 — L{2) Worm 2

5 12495049 s e Main shaft washer

] GMT4300305 | ASETFE A 4 &7 M30-3 Set screw hexagon M30-3
7 146460 P HE T Middle shaft metal

8 HVV3IM375 VAR A A F3M375 V belt main 3M375

9 DN 72211 a2 7 AR 0uF-220V Polyest film 10uF-220wV
10 HM7300101 F b4V M730-4 Screw pan M730-4
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L. CLAW SECTION

1,

2l

Dismounting

(1)
(2)

(3)

(1)
(5)

Remove Fig. 1-15.

After (j) in Fig. 11 is raised up, remove Fig. 11-9 by
detaching Fig. 11-10.

After Fig. 2-8 is removed, loosen Fig. 11-6x2 and disconnect
the joint between Fig. 11-1 and (h), pushing Fig. 11-1
toward the rear side of projector by screwdriver.

(Refer to B-1)

Remove Fig. 11-8 from (i) in Fig. 11.

Set Fig.l-22 at n® position and remove (i) in Fig. 11 by
detaching Fig. 11-2x2,

Mounting

Follow the reverse way of the above steps, paying attention to
the fellowing point.

(1) Be sure that there are no clearances between Fig. 11-3 and 4,

and between Fig. 11-5 and 7.



Ilustration

No. Parts No. Parts Name
! 4P41729D TAEL DL Masking cam
2 6M70300401 F ARV MT730-4 Screw pan M730-4
3 4P41731 THR—F 27 7V — FRAHE Aperture plate holder
4 P412199 BIBRT/S—F277L—F A.P pressing plate
5 4P41884 1~ TARLTHLT{F Masking guide
6 4133;_265 TH—F277L—}. Aperture plate 2
7 P412347 MMy 7 MLHAA F() Film guide (1) assy
8 P412245 Hr7 v L REBL(1) Film side presser 1
9 P412346 37 VLR L(2) Film side presser 2
10 P412143 Wil L v+ 7L—F Holder pressure plate
" EM7B300801 |+~ 4 VL AB M730-8 Screw sems-B M730-8
i2 P412248 #Hirksny1) 7Ly ¥+ 7L—} Holder (1) presser plate
13 EMT4500805 | A7k 2 4 3% M50-8. Set screw hexagon M5(-8
14 P412284 7 4 - &A(1) Worm 1
15 PA14075 |Mx@RER7L -4 Frame claw unit
16 P4a11318 B =S E FN Triangle cam
17 PAL29938 Ve omndys Claw (1) assy
18 P411324 EOM(2) Claw 2
19 P411325 ® M Slhde plate claw
20 6M70300501 F oY MT30-5 Screw pan M730-5
o 4P31692 EExS Frame id
22 6M80300601 AT ME30-6 Screw FL-PLS M830-6
-23 6MT4500805 R A & Y MS0-8 Set screw hexagon M50-8
24 4P31852 #Hi vy #(1) Shutter {1} assy
25 P411335C | Sm amiy S Triangle cam shaft assy
26 P41131718 HEH L Face cam '
2 6M70250801 TR Y M725-8 Screw pan M725-8
28 P411323 vrXnm Claw pin
29 P411326 AES: LNt Spring slide plate claw
a0 P411327p AFES LT Spring claw
31 P412350R Tl e 7L— MG Pressure plate assy
32 4P55653 AV A VR AT Spring pressure plate







3.

ll.

Disassemblx

(1)

(2)
(3)
(4)
(5)
(6)

Remove (k) in Fig. 12 by detaching Fig. 12-2x2,3.
Remove Fig. 12-10,12 by detaching Fig. 12-11x2,
Remove Fig. 12-24 by detaching Fig. 12-23x2.
Remove Fig. 12-21 by detaching Fig. 12-22x5.
Remove Fig. 12-17 by detaching Fig. 12-20.

Remove Fig, 12-1%4 by detaching Fig. 12-13x2,
Fig. 12-14 can be remcved without disassembling Claw Section.

Assembly

Follow the reverse way of the above steps, paying attention to
the following points, (Refer to W-1)

(1)
(2)
(3)
(&)
(5)

(6)

(7)

(8)

When attaching Fig. 12-7, make certain that center of
aperture opening (Fig. 12-6) coincide with that of film frame.

Keep approx. 0,3mm clearance between Fig. 12-8 and 9 when
film is loaded.

Fig. 12-1 should not only closely contact with (y)vin Fig, 12
but also smoothly move.

When Fig. 12-4 is attached, Fig, 12-6 should not only closely
contact with Fig. 12-15 but also smoothly move,

Fig. 12-16 should not only closely contact with Fig.12-19 but
also smoothly move.

When Fig. 12-17,16 are replaced, check the following points:

* Protrudent length of tip of Fig. 12-18 from film surface,
(1mm)

* Position of claw tip in a film perforation.
* Position of claw during the framing,
* Stroke of claw.

When attaching Fig, 12-24, adjust the timing of Fig. 12-24%
and 18 so that pictures may not flow.

Apply liquid Gasket (semi drying type) on contacting surfaces
of Fig. 12-21,15 and fix them with Fig. 12-22x5.

- 24 -
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Fig.

[Hustration

- 25

No Paris Na. Parts Nar.ne
! SLA2402514 | MY 7 » 7 JCR24V-250W Lamp 24V-250W ELC
2 ONT22 P70y oy NQEX-T Lamp socket QEX-7
3 AH4TI07 EPA I R SV O Lamp sockes holder screw
4 INO2044 B2 7 s —h s r ez Focusing plate 2
5 OMO0250501] F o 244 & Mt25-6 Screw truss M625- §
6 17112186 AREIT =L Knob fucusing
7 GM 70250401 Tl g L MP25-4 Screw pan M725-4
8 P415229 MY L X7+ —H . T Focusing mount
9 41735631 AR S Sl B A A Spring focusing knob
B 10 112375 @7+ —H 0 7rvsi Shaft focusing knob
11 6M70250801| <4 ¥ M725-6 Screw pan Mg25-8
12 1131824 AN G L X Holder projection lens
13 4LB0514 WIS Lo X F1L3-50mm Lens (F1,2-50mm)




M. PROJECTION LENS
1. Disagsembly
‘ (1) Remove Fig.1-18,14.
(2) Remove Fig. 13-13 by pulling out Fig. 13-6.

(3) After Fig. 13-4 is detached from Fig. 13-6, remove Fig. 13-6
by detaching Fig. 13-5,

() Remove Fig. 13-9,10 by detaching Fig. 13-7x3,8.

(5) Remove Fig. 13-12 by detaching Fig., 13-11xk,

2, Assembly

Follow the reverse way of the above steps, paying attention to
the following points:

(1) First attach Fig. 13-12 slightly with Fig. 13-11xk.
Then fix Fig. 13-12 by tightening Fig. 13-11x4 and pushing

it downward.

(2) When Fig. 13-4 is removed, be sure to replace it with new one.

N. PROJECTION LAMP
1. Disassembly
(1) Remove Fig.1-2.

(2) Remove Fig. 13-2 by detaching Fig. 13-1,3x2.

2. Assembly

Follow the reverse way of the above steps, paying attention to
the following point.

(1) When Fig. 13-2 is re-attached, be sure to check and adjust the
leveled screen brightness.

- 26 -
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0-

MOTOR

1. Disassembly

(1)

Remove Fig, 1-10,23,18,15.

(2) After Fig. 10-2 is removed, disconnect lead wires of the motor.

(3)
(4)
(5)
(6)
(7)
(8)
(9)

(10)

Raising (m) in Fig. 1% up, remove Fig. 14-13 by looseniné

Fig, 14-15,
Remove Fig.
Remove Fig. 14-10x4,

Remove Fig.

14-3 by detaching Fig. 14-2x2.

14-9 by detaching Fig. 14-8,

Remove (1) in Fig. 14 as a unit, unfastening Fig. 14-1 from (1).

Remove Fig. 14-5 by detaching Fig. 14-A.

Remove Fig. 14-7 by detaching Fig. 14-6x2.

Remove

2. Assembly

Fig. 14-12,14 by detaching Fig. l4-1lx4.

Follow the reverse way of the above steps, paying attention to the
following point,

(1) Adjust the position of {1) in Fig. 1% so that the adequate

belt tension is obtained.

And be sure that () in Fig. 1% does not interfere with other

parts.
m”"..\:-ra'im Parts No. Parts Name
N0
1 6VVAMITS VS kX { L 3MATH V' belt main 3M375
2 G6MTB300BNL Fo oLk LAB MTH0-8 Scrow sems-B M730-8
3 1P31837 Trer—i .7 Fan casing
4 YA ] At TR Snap pin
5 6Z0005 7o ) Motor fan
6 6MT4400605 | AEAGL A 750 Md0-6 Set screw hexagon M40-6
7 P412240 FAR ESUE S Pulley {1} motor
8§ GMT4400605 | 5l £ 4 3 M40-6 Sét screw hexagon Mi0-6
9 1°41:2292 T Fan
10 6MTB30L201 | F U VL AB MTR-1z Screw sems-B M750-12
11 6MFAZDOG0L |+ B L AN MT30-6 Screw sems-A M730-6
12 P411613 FRF—i31e—¥ Holder (3} motor
13 FDJOIT2211 32 FL M Mul-220V Palvest film 10#F-220wV
t4 P412320 RS2 T Holder condenser
15 EMTUB00401 | + /s F Y MT30-4 Screw pan M730-4
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[lustration

No. Paris No. Parts Name
1 sM7TB501201 + okt Ve L AB MTS0-12 Screw sems-B M750-12
2 BM70200401 Foied Y MT725-4 Screw pan M725-4
3 JE20446 M7 A (DAL Transformer (1) assy
4 SEGIN9 Ed 2 4, F WD-31019 Scesaw switch WD-31019
5 11412203 V AL ) #HY V belt take-up
6 Piiz2iae TRy - Rear cover plate

. =~ 29 _




P. TRANSFORMER
1. Disasse:ﬁblx
(1) l"-lemove Fig.1-10,23,18,15.
(2) Remove Fig. 15-6,5.
(3) Digconnect lead wires of Fig. 15-3.
(4) Remove Fig. 15-3 by detaching Fig. 15-1xh.

(5) Remove Fig. 15-4 by detaching Fig. 15-2x2.

2. Assembly

Follow the reverse way of the above steps, paying attention to the
following point.

(l)_ Adjust the tension of Fig. 15-5.






Q.

SOUND BASE PLATE

. 1. Dismounting

(1)
(2)
(3)
(4)

Remove Fig.1-2,14,18,10,13,15.

Remove Fig. 16-13 by detaching Fig. 16-12,

Unsolder the end of lead wire of Fig. 16-1.

Set lead wires of Fig, 16-4 free b
pressers and connector, Fig. 18-5,

y detaching their cord

(5) Remove Fig. 16-8 by detaching Fig. 5-21 and Fig. 16-9,
(Refer to E-1)
(6) Remove Fig. 16-3 by detaching Fig. 16-2,10,
(7) Remove Fig. 16-6 by detaching Fig. 16-5,11,7x2.
2. Mounting
Follow the reverse way of the above steps, paying attention to the
following point,
(1) When attaching Fig. 16-6, tighten Fig. 16-5,11 after the
position of Fig. 16-6 is fixed with Fig. 16-7x2.
|||Il:;\5;.ﬂ-filil' Parts No. I*ar1s Name
1 P4120928 Wiz x4{vy5.7 Terminat vxciter famp
2 [4P55978 | ity vo—3 Spring lever (1) M-0 cha
3 P412104B L 28— {1 IM-0 4] Lever (1) M-0 swirch
4 4E4272”B mf_*ﬁf\ [ Terminal head
5 6M70402001| T~ 4 ¥ MI-18 Serew pan MTA0-2()
6 4p20566C T FTIA{EL L Holder Fly wheol
7 oMBUaUZ501] sy . o Mg40-20 Serew FL-PLS Mgio-25
8 P412057C Liim Ty b4 0= 7 Lever prossure roller
9 4PG5551 TAE S gl P A« Spring presaure roller
10 4P55230 Erft 4 3 M-Q UL 3i-(1) . Loop former screw 1
11 BMTO401001 | F </ 3 MTA-10 Screw pan MT0-10
i2 6ZHKG Aty T Suap pin
13 4b48612 7F74FES N Flv wheel
14 HETFAH4N Fh wheel spring

4P46467

LR
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Hluastratior

Parts No.

No. Paris Name

1 Pa12107 WHL T T F 4R Shaft flv wheel assy

2 HMBO200411 7 AT Y MB20-4 Screw truss Me20-4

3 12112103 ML —NL~NTN LT Pressing plate bearing

4 BR20801201| F—n~7 v o L-128027 Ball bearing SSL-128077H
5 AMT1200405 + A oY M7120-4 Screw pan M7120-4

6 1131862 H L Ly KRS Sound lens assy

7 POAPDSZ0UA[ s =v 7+ b o4 - ¥ ‘| Photo diode PD-520UA
8 412099 BT 4 P F4F=F Cover ploto diode

) M7G200401 Screw pan M720-4

10 HNMISMOF %+, F M40 Special mut M.t}

1 124120508 FhFLEH{FsFLT Holder exciter lamp

12 AMTO200505 | Ik A 4 & M20-3 Set screw M20-3

13 6B2060120]1 F—- <7 » 7 SSLA1260ZZ Ball bearing SSL-1260Z27

14 PA12722 |+ h&ny 234K N0 Ring nut sound drum.
15 Al A Y MB0-3 Set screw hexagon M30-3

BMTAZE305

- 33 -




3. Disassembly

(1)
(2)

(3)
(%)
(5)
(6)

(7)
(8)
(9)

(10)

Remove Fig. 17-1,4 by detaching Fig. 17-2,3.

Remove Fig. 17-13 by loosening Fig. 17-12 and detaching

Fig. 17-14.

Remove Fig, 17-26 by detaching Fig. 17-25.

Remove Fig. 17-29 by detaching Fig. 17-27,28.

Remove Fig. 17-19 by detaching Fig. 17-18,17.

After ends of lead wires of Fig. 17-21 are unsoldered,
remove Fig. 17-23 by detaching Fig. 17-24,22,

Remove Fig. 17-21 by detaching Fig. 17-20x2.

Hemove Fig. 17-11 by detaching Fig. 17-9,10,

After Fig. 17-5x2 are detached, remove Fig. 17-7 by
detaching Fig. 17-8.

Remove Fig. 17-6 by loosening Fig. 17-15.

Note: Above (1) - (4) four steps can be done without dismounting
of Sound Base Plate,
Do not remove Fig. 17-16 as it is impossible to restore it
to the original position without using special tool.

4., Assembly

Follow the reverse way of the above steps, paying atiention to the
following point.

(1) Adjust the position of Fig. 17-6,7,11,21,26.

(Refer to X-1)

16 P412233 R FH7 L X Holder sound lens

17 6QEA0060 EV>»# ER-6 E-ring ER-6

13 4P55349 gty FO—3 Spring pad roller

19 P412056 = | Lsi—sty FO—3 Lever pad roller

20 P412095 B F Yy K Screw head

2 4EA247% SEFE~Y F WY-020 Sound head MH-16
22 4P54451 L7 7Lsi—t Selector lever shaft
23 P412093 g Lt fir Ny K "Lever head assy

24 4P55540 RSy P L — Spring head lever

25 6NM19030F | ¥%+ » b M40 Speciat nut M3,
26 P414947 #Eo - (1) Brake roller 7 .o,
27 BM60402501| +~ 4 ¥ M740-20 Screw to19q MEAN- 7S
28 4P55547 SArEEe—F{(2)L 9 Spring brake roller 2
29 P412049C LAl — 5 (2) Lever brake rofier 2

T



Fig. 18

Hlu;}!‘;ation Parts No. Paris Name
1 2anang FSA7RE A £ Y M30-4 ‘Screw pan M730-4
2 P412207 #Har L 4—=(2) M-OliR Lever (2) M-0 switch assy
3 6M7A300601] P 7 A/h% ¥ M630-6 Screw sems-A M730-6
4 6MBO30060Y + ¢/ v % ¥4 4 AA MT730-6 Screw M830-6
5 5N204122 4Pz 4 2 % S§-1 2502 4P connector S-12502 2
6 4P8CLO041 | 11P2 & 7 ¥ 5065-11 11P connector  cord
7 6777300608 + b #¥E L AA MT30-6 Screw T730-6
8 APBCLOOVS T THAGR Amplifier assy
9 6777300608 B4 ¥ M830-6 Screw T730-6
10 6/77501208 -~upi v arA MTI0-12 Screw T730-12
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R. AMPLIFTER

I. Disassembly
| (1) Remove Fig-]-—j,ﬂ,i),lS.
(2) Remove Fig. 18-5,6.
(3) Remove (n) in Fig. 18 by detaching Fig. 18-3x3.

(4) After Fig. 18-1,2 are detached, remove (o) in Fig. 18
turning it counterclockwise.

(5) Remove Fig. 18-10x2.
(6) Remove {p) in Fig. 18 by turning it ¢ounterclockwise.
(7) Remove Fig. 18-7x3.

8 RRemove Fig, 18-8 by detaching Tig. 1B-4x2,9x2,
¥

2. Assembly

Follow the reverse way of the above steps.



I, ADJUSTMENT
S. TAKE-UP REEL ARM
Take-up Reel Arm of 16-CL has follewing two functions, which can be

adjusted at a time with the below-mentioned adjustment.

¥ Function to take up film.

* Function to give a sufficient back-tension to rewind film safely
and smoothly.

J800feet reel /

—

1. Measurement:

(1) As illustrated in Fig. 19, set Main Knob (Fig.]-2? ) at "OFF"
position. And wind film on attached 800 ft Reel through
Channel, and turn the reel for about 10 times by hand.

(2) While pulling out the film in the direction of the arrow

illustrated in Fig. 19, measure the tension by a tension
guage. The tension is to be 200-250gr.

L

2. Adjustment:
(1) When Fig. 2-4 is damaged or stained with oil, etc., replace it.

(2) Adjust the take-up tension of Fig. 2-4 by changing the
tension of Fig. 2-6.

(3) If Fig.2-16 is stained with oil, etc., remove stains.
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REWINDING MECHANISM

Rewinding mechanism of 16-CL makes it possible to rewind the film through
Channel quickly without any film damage as well as Reel-to-reel rewinding.

This rewinding mechanism consists of Feed Reel Arm, Delay Device (Delay
Cireuit, Magnet Clutch, etc.) and Slipping Mechanism.

16-CL is designed to rewind film with 70-80% lower torque than the normal
torque only for 3-4 sec. after motor starts rewinding in order to prevent
film damage. (Hereinafter this 3-4 sec, period is called "Delay Time".)

/800feet reel

< 100-200g
« 500-700g

Fig. 20

1. Measurement:

(1} As shown in Fig. 20, wind film on attached Reel until the
diameter of wound film comes to 20cm..

(2) Set Main Knob at "®&" position and measure the tension as
illustrated in Fig. 20.

The rewinding tension is to be the following:
¥ 100-200gr. during the delay time of 3-4 sec,

* 600-700gr. after this period.
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2.

Ad justment:

(1)
(2)

(3)

(%)

Adjust the tension of Fig. 3-4 by changing the position of Fig,
3-5 so that it may not slip.

Adjustment of clutch friction during the delay time of 3-4 sec:

* Fix the position of Fig. 22-2 by tightening Fig. 22-4% to keep
0.3mm clearance between Fig, 22-1 and 2.

* Rewinding tension is limited by the clutch friction, which is
electrically controlled by R22 (Specified value: 560 ohms,
Fig. 23). Large value of R22 results in less friction.

Adjustment of Delay Time:

* Delay time of 3-4 sec. is originally decided by the delay
circuit and no adjustment is requested.

* When replacing the parts, be sure to use specified spare parts.

Adjustment of clutch friction after the delay time:

* Loosen Fig. 21-1 by turning it counterclockwise.

* Change the pressure of Fig., 21-3 by turning Fig, 21-2 in order
to adjust the tension to 600-700gr. (Refer to Fig., 20)

* After adjustment is completed, be sure to lock Fig. 21-1,2 by
turning Fig. 21-1 c¢lockwisze,

Mustration

No. Parts No. Parts Name

1 41>555499 o BREPERR Nut {riction plate

2 4P65599 T+ B ' Nut frictien plate

3 4P556(0) 284 IR B Spring friction plate
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3. Magmet Clutch:

—D"'.‘-Oﬁmm

ey
T34

Fig. 22
lllusbtiration Parts No. Parts Name
0. .
1 T F o FE Clutch plate
2 O Rotor
3 7T g | Magmet
4 6MT4400305 | ATAAE £ 4 % M4O-3 Set screw hexagon Mdt-3

Magnet Clutch works in accordance with applied voltage to the clutch
as follows:

(1) Approx. 12V (for the delay time of 3-4 sec.):

Due to Delay Circuit, attractive force of Fig. 22-3 is weaker
than regular force, And, for smooth and safe rewinding, slip
occurs between Fig. 22-1 and 2 so that the revinding tension
may come to 100-200gr.

(2) 37V (after the delay time):

As attractive force comes to the regular level, Fig. 22-1
rotates together with Fig. 22-2 without slip.

In this instance, the tension depends on the pressure of
Fig. 21-3.

¥
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4, Delay Circuit:

S5
VCC=37vV

vD

- v
0 osv

-®-

Fig. 23

The nature of Zener Diode is put to use in Delay Circuit.
Zener Diode: * Current flows in forward direction,
* Current does not flow in reverse direction when
applied voltage is lower than a certain level

which is called "Zener Voltage {VD)".

#* Current starts to flow in reverse direction when
applied voltage exceeds the Zener Voltage (VD).
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Immediately after S-5 is switched on, most of current flow through
R22 (Route (1)).
" At this time, voltage applied to Magnet Clutch (Voo) is about 12V,

. Ro
(Voo is calculated as Voo = Vece x ﬁ;—:fEEE).

After 85-5 is switched on, €29 is charged with the current through
R20 and when the terminal voltage of C29 exceeds the Zener Voltage
of ZD1, current starts to flow through ZDl, Trl and TrZ.

The current, which flows through R22 during the delay time, turns

to flow through Tr2,

In the end, all current flow through Tr2 as the Equivalent Resistance
of Tr2 comes to nearly zero. ' 270

At this time, Voo is calculated as Voo = 37 x 6—:—5?6 = 37V,

i.e., Vec of 37V is supplied to Magnet Clutch.

16-CL is so designed that it takes about 3-4 seconds to increase
Voo from 12V to 37V (Delay Time).
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”]US'?HO“ Parts No. Parts Name
1 4P31827R L=z 7097 v ki a- Lever sprocket shoe
2 AFWLATTY v b Metal sprocket
3 4P31836C A1) Link 1
4 P412173 7 LGERL(L) Cam link 1
5 P4121668 Fry) . r(3) Holder link 3
6 6M7B400801 | F < d i A A B M740-8 Screw sams-B M740-8
7 P412344 Wiy /i—#{ Fo—71g) Plate guide roller 2
] P412157 - LAt H ] Fo—9(2) Lever guide roller 2
9 6M60300601 kT AE Y MB30-6 Screw truss M630-6
10 P412216R A2l Fa—-35i2) Stopper guide roller 2
1" 6M60250401 P 7 AR L ME25-4 Screw iruss M625-4
12 P412204C AR st siadg Fo—2(2) Stopper lever roller 2
13 4p55791 |¥¥7-Luyz Screw cover machine
14 41P31886 HA—H A FOa—F(]; Cover guide roller 1
15 4P55571 BERHEY 4 Fa—5i1) Washer holder roller 1
16 P412123 FAF)AL v FHA Holder (1) switch cam

[~

Fig. 24




U.

LEVER

When Main Knob is set at "®" or "(Q% position, levers in 16-CL are
pressed to each specified direction only by springs and do not interfere
each other. So movable rollers at "®" or Q<" keep correct position
even after long use. Therefore, no adjustment of levers interlocked
with Link (1) is requested except for Fig. 24-3,5,7,10.

1. Adjustment:

Check and adjust levers in the following order.

(1)

(2)

(3)

(%)

(5)

(6)

Location of Lever Sprocket Shoe (Fig. 24-1) when Main Knob is
set at "®Pn position:

* Set Main Knob at "®" position,

¥ Fix Fig. 24-5 with Fig. 24-6x2, pushing Fig. 24-3 towards
Fig, 24-4 and Fig. 24-5 towards the opposite direction of
Fig., 24-4,

* And after Main Knob is turned several times, make certain that
there is no excessive clearance than 0,4mm between Fig, 24-1
and 2 at "®" position.

Location of Lever Sprocket Shoe (Fig. 24-1) when Main Knob is
set at "OFF" or "&" position:

* After the adjustment (1) is completed, set Main Knob at "OFF"
position.

*.Fix Fig. 24-7 by tightening Fig. 24-9 at the position that
Fig, 24-8 may slightly touch Fig. 24-13,

* Location of Lever Sprocket Shoe at "&' position can be
automatically adjusted with the above steps.

Location of Stopper Guide Roller 2 (Fig, 24-10):

* Fig. 24;8 forms the upper film loop, and Fig. 24-10 sets
Fig. 24-8 free from Fig. 24-12, 4

* Adjust the position of Fig., 24-10 by moving it to right or
left so that, when turning Main Knob clockwise from "OFF",
Main Knob may be held in "®" position just after film
perforation fits onto the tooth of First Sprocket (Fig. 8-5).

When attaching Fig. 24-14, adjust the position of Fig. 24-14
so that it may not touch 2000 ft Reel when Main Knob is set at
"OFF" position.

Turn Fig. 24-15 counterclockwise so that the tension on Fig.
24-14 may come to 50-80gr. (Refer to F-2)

Note: If tension on Fig. 24-14 is not enough, film gets out
of First Sprocket and it causes the length of upper film
loop to be shortened.

When Fig. 24-16 is removed or replaced, fix Fig. 24-16, pushing
it in the direction of the arrow illustrated in Fig. 24.
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Fig. 25
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V. LOOP RESTORER

Loop Restorer works as under:

* The length of lower Film Loop is shortened.

* Fig. 25-7 is pushed up by film,

* Free-end of Fig. 25-5 is pushed uwp by Fig, 25-7,

* Claw of Fig. 25-9 moves upwards.

¥ Fig. 25-11 is set free from the claw of Fig. 25-9 and at
the same time Fig. 25-10 pushes Fig. 25-11.
Then Fig. 25-11 rotates slightly.

* Fig. 25-11 touches Fig. 25-12 which is rotating, and
rotates one revolution.

* Fig. 25-1, which is interlocked with Fig. 25-11, is pushed
down,

* Fig. 25-8, which is interlocked with Fig. 25-1, is pushed
down and reforms an adequate loop.

1. Adjustiment:
(1) sSpring Link 1 (Fig. 25-3):
* Set Main Knob at " ®" position.

* Adjust the position of Fig. 25-3 to keep approx. lmm distance
in (q) in Fig. 25 and fix Fig. 25-3 with Fig., 25-4. \

* Make certain that the distance (q) in Fig. 25 is maintained
after Loop Restorer works several times,

(2) Holder Link (2) Assy (Fig. 25-5):

* Shorten the length of the lower film loop by pulling up the
upper film loop by finger, while feeding the film.

* Adjust the position of Fig. 25-5 so that film may touch the
lower end of Fig 25-7 before Fig. 25-8 starts rotating and
that loop restorer may work smoothly.

* In practice, push Fig., 25-5 up to the highest position and
fix Fig. 25-6 slightly.

¥ Shorten the length of lower film loop by finger so that film
may be about to touch Fig, 25-8.

* Then b;ing down Fig. 25-7 by hitting Fig. 25-5 slightly with

screwdriver, etc. to the position that Loop Restorer starts
working, and 'fix Fig. 25-6.
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* 1f Loop Restorer does not work at the time Fig. 25-7,8
vibrate even after the said adjustment, firstly adjust
Fig. 25-7 so that it may smoothly move.

* And loosen Fig. 8-1% and adjust the position of Fig, 8-12
Sprocket) by turning it clockwise or counterclockwise.
Refer to H-1)

* Be sure to check the function of Loop Restorer at both '"M"
and "O" reproductions.

Note: Loop Restorer should start working when about 20gr.
pressure is given to the lower end of Fig. 25-7.

(3) Plate Guide Roller 3 {Fig. 25-13):

¥ Fig. 25-8 forms the lower film loop when Main Knob is turned
from "OFF" to " @0 positions.

* Adjust the position of Fig. 25-13 so that Fig. 25-8 may
locate at the lowest position in order to form sufficient
lower film looap. '

* In practice, adjust Fig. 25-13 by turning Fig. 25-14x2 and
fix it with Fig. 25-15x2 at the position that Fig. 25-13
locates at the lowest position and that Fig, 25-13 moves
smoothly. K

* Check and adjust the position of Fig. 25-13 so that, when
turning Main Knob from "OFF" to "®", Fig. 25-8 may be set
free after film is engaged in Sprocket.

Illus]\t::tion Parts No. : Parts Name
! 4P31849 Dy 7 —Ft ¥ Link {1) icop setter
2 4P31850B YrZ(1)ATOYy 4 b1 — Link (1) sprocket sloe
3 4P55592 SNEAVZ()ATOY 5 bz Spring link 1
4 |6M60300601| t 7 2+ ¥ M630-5 Screw truss M630-6
5 P412129 FAFHEY 2 (2) Helder link (2) assy -
6 leM70300401| FRUE A 2 M30-3 Screw _pan M730-4
7 P412202 yrz2{2h-Ftuy Link (2) loop setter
8 P412209 4 Fo—3F(3) + | Guide rolter 3
9 P412352 LoS—Han—Ft ¥ Lever loop setter assy
10 P412352 LAl -4y Lever loop setter assy
1 P412237 HME)L—-FL v ¥ Friction wheel 2
12 P41227Q 7 # — LA ¥ ()M 7 Worm gear (1) assy
13 P412206 WIRL -, FO—3(3) Plate guide roller 3
14 4P55575 BER WA {4 Fo— 3(3) Washer guide roller 3
15 16M7A400301 F 3 AR Y M64O-6 Screw sems A M740-8
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W,

CLAW SECTION

1-

Adjustment:

- (1)

(2)

(3)

(%)

(5)

(6)

(7)

(8)

(9)

Adjust the attaching position of Fig. 12-1% so that Fig. 12-25
may smoothly rotate without end-play to (r) direction.

Adjust the pressure of Fig. 12-29 or replace Fig. 12-16,29 so
that Fig. 12-16 may closely contact with Fig. 12-19 and may
smoothly move.

Adjust the pressure of Fig. 12-30 so that Fig. 12-28 may always
contact with Fig, 12-26,

Measure the tension to (s8) direction in Fig. 12 at the attaching
position of Fig. 12-18 by a tension guage.

Adjust the pressure of Fig. 12-30 so that the said tension may
be 300gr.

The measurement and adjustment should be done without attaching
Fig. 12-16.

Adjust the protrudent length of tip of Fig. 12-18 from Fig. 12-6
to be lmm. Then Fig. 12-18 should be at the center or film
perforations,

Adjust the attaching position of Fig. 12-5 or bend (y) in Fig.
12 so that momentums of a picture in the both directions may be
equal. Then Fig. 12-1 should not only closely contact with (y)}
in Fig. 12 but also smoothly move.

Adjust the timing between Fig. 12-18 and 24 so that Fig. 12-24
may intercept the projection light when Fig. 12-18 feeds film,
Make certain that picture does not flow.

Fig. 12-17,18 should be replaced as a unit because Fig. 12-18
is fixed to Fig. 12-17 tightly with adhesive.

Stroke of Fig. 12-18 is to he 7.65-7.67mm.

Use undeveloped film for check and adjustment of the stroke.
Just before Fig. 12-18 starts feeding the film, protrudence of
Fig, 12-18 from Fig. 12-6 should be maximum, and two tips of
Fig. 12-18 should be closest to the lower edge of film

perforations. And when two tips of Fig, 12-18 go into and out
film perforations, they should not touch film perforations.

To adjust the stroke, change the attaching position of Fig.
12-16 by enlarging its center hole with a reamer or file.

*
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For example, when the position of Fig, 12-16 is changed by
1/100mm, the stroke of Fig. 12-18 becomes longer or shorter by
4/100mm'(4 times of changed distance), .

Shorter stroke than the proper one causes film jumping, and
longer stroke causes loud feeding mechanism noise,

‘When attaching Fig. 12-21, apply Liquid Gasket (semidrying

type) on contacting surfaces of Fig. 12-21,15.

When attaching Fig., 12-4, adjust the position of Fig. 12-4
so that Fig. 12-6 may closely contact with Fig. 12-4 and
move smoothly.

When attaching Fig. 12-7, adjust the position of Fig. 12-7 so
that the center of aperture opening of Fig. 12-6 may coincide
correctly with that of film frame, using standard test film
such as SMPTE TEST FIILM 16RT RP20 (REGISTRATION TARGET).

Fig. 12-8,9 should work independently without any interference.
So keep about 0.3mm clearance between Fig. 12-8 and 9 when
film is loaded between Fig. 12-7 and 8,9.

Adjust Fig. 12-8,9,12 so that Fig. 12-8,9 may move as follows:

When Main Knob is set at "OFF" position, Fig. 12-8,9 move in
the opposite direction of Fig. 12-7 for easy film loading.

When Main Knob is set at "®" or "(J*" position, Fig. 12-8,9
move towards Fig. 12-7 to press the film-side.
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X. SOUND BASE PLATE

1. Adjustment:
Adjust Sound Base Plate as follows:

(1) Location of Brake Roller 1 (Fig. 26-1):

{2Bmm)

Fig, 26
lllus‘{.ralinn Parts No. Dares Name
No.
! P414947 HED— 7.1 Brake roller 3 aceys
2 6NM1G030F | %%+ ~ + M40 Special mat M3 0 i

Adjust the position of Fig., 20-1 to keep 27mm distance from the
perforation-side end of film to the attaching mount of Fig.
26-1 ({t) in Fig. 26).

(To claw section and both sprockets, above 27mm distance is
applied.)

In practice, adjust the position of Fig. 26-1 by turning
special Nut M4.0 so’ that the distance from the perforation-side
end of film to Base Frame {(u) in Fig. 26) may come to 28mm.

Note: Fig. 26-1 also functions as Impedance.Roller and

malad justment of Brake Roller 1 gives bad influence
upon Sound Quality (Wow & Flutter, etc.).
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(2) Adjustment of Bazz Track:

Fig. 27

Set the volume control at maximum
position, and run a Bazz Test
Film such as SMPTE TEST FILM
(P16BT BUZZ TRACK).

Loosen Fig. 27-7 and adjust the
position of Fig. 27-1 by turning
Fig. 27-6 clockwise or counter-
clockwise so that the level of
output power may be minimiged.

After the adjustment, tighten
Fig. 27-7 and fix it by applying
adhesive.

Lustration

No. Parts No. . Parts Name

1 P412050% TN IR, YT LT Holder exciter lamp

2 1E41580 LT x+4 %57 KE-(4 4V-01.75A Exciter lamp KE-04 4\V-0,75A
3 4P31862 s FLoe e Sound [ens assy

4 P412233 FLFHF L VL LR Holder sound lens

5 6MT4300305 | Afmaak A 400 M30-3 Se1 screw hexagon M30-3

6 BNMI1S040F T 0 P M40 Special nut M4 .0

7 6M7020040]1 i # 4 ¥ M20-2.5 Screw pan M720-4

(3) Adjustment of Azimuth for Optical Reproduction:

Load ?,OOOﬁz Test Film such as SMPTE TEST FILM (PL6SFA SOUND
FOCUSING) and set Main Knob at " @ position.

First, adjust the protrudent length of Fig, 27-3 from Fig.
27-4 to be about 9mm {(v) in Fig. 27).

Adjust the position of Fig. 27-4 by turning Fig. 27-3 so that
the maximum output power may be obtained, and fix Fig. 27-3

by

tightening Fig. 27-5.

Do not move Fig. 27-4 as it is originally fixed at correct
position, using standard optical axis gauge.
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Fig. 28
”l""i\}?_mn” Parts No. Parts Name
} 4E42473 BETFE~ F WY-020 Sound head MHIE
2 P412114 4y bo-- 7 A Pad roller assy
3 P412107 il 7 744 L Shaft {lv wheel assy
4 BM7T1200701 F oUW NMT12-7 Screw pan M712-7
5 1412251 FANLTL FRALFE . FL 2 L Film guide sound lens
6 6M71200703f il: » 4. ¥ M02-6 Screw pan M720-7
7 SMT0200601 | ik # & &7 MU2-6 Set screw M02-6
8 P412543 B fb b~ » F Holder head
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(&) Ad justment of Azimuth of Magnetic Recnrding/Playback Head:

* Adjﬁst the position of Fig. 28-1 so that Fig. 28-1 may
position about 0.2mm lower from the assumed film path.

In practice, put a plastic ruler on Fig. 28-3 and 5, and
adjust Fig. 28-1 by turning Fig. 28-6 so that Fig. 28-1 may
glightly touch the ruler.

Next, move Fig. 28-1 about 0.2mm towards Fig. 28-2 by turning
Fig. 28-6 counterclockwise,

Note: Unless Fig. 28-1 is fixed at proper position, it
causes the below-menticned troubles and gives bad
influence upon Sound Quality (Wow/Flutter, Frequency
Response, etc.)

(a) Film sags
(b) Untouch or unstable head-touch of Sound Track

So use best care to keep proper position of Fig, 28-1,

¥ Adjust the position of Fig, 28-1 by turning Fig. 28-4 so that
the center of Fig. 28-1 may coincide with the center line of
Fig. 28-2 ((w) in Fig. 28).

* Adjust the distance between Fig. 28-1 and 8 ((x) in Fig. 28)
to be about 2.5mm by turning Fig. 28-7x3, and load a film.

Readjust the position of Fig. 28-1 by turning Fig. 28-7x3
glightly so that Fig. 28-1 may locate at the correct position
against magnetic sound track.
Make certain that Fig. 28-1 may not interfere with picture.

* Running 7,000Hz Test Film such as SMPTE TEST FILM (MI6AL
AZIMUTH ALIGNMENT, 7,000HZ), adjust the position of Fig. 28-1

by turning Fig. 28-7x3 so that the maximum outpui power may
be achieved.

After the adjustment, fix Fig. 28-7x3 with adhesive.
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III.

TROUBLE SHOOTING

TAKE-UP & FEED REEL ARMS

Case Checking Point Step Ref,
Take-up torque is | Belt Take-up Arm If Fig.2-59 is defective, B, S
insufficient (Fig.2-59) replace it,

Brake Spring Take-up [ If the pressure of Fig.2-5( is B
(Fig.Z-SO) insufficient, increase it.
Shaft Take-up Assy If the friction of Fig.2-58 is | S
(Fig.2—58) not proper, replace it.
V Belt Take-up If the tension of Fig.2-11 is B
(Fig.2-11) insufficient, increase it
Rewind Square Shaft | If the friction of Fig.3-3 is c
Assy not proper, adjust it by
(Fig.3-3) Fig.3-5 or replace Fig.3-4.
Film hangs down Synchronous Belt 206 | If the tension of Fig.3-% is c
in front of the (Fig.j—&) insufficient, increase it,
Projection Lens
during projection | Brake Spring Rewind If the pressure of Fig.3-12 is |Fig.3
or when (Fig.3-12) insufficient, increase it.
projection is
stopped. N If {b) in Fig.4 sticks to the .
(b) in F1g.§ shaft, remove stains from them, Fig.4
Rewinding torque Synchronous Belt 206 | If the tension of Fig.3-4 is c
is insufficient. | (Fig.3-4) insufficient, increase it.
Brake Spring Rewind | If the pressure of Fig.3-12 is Fig.3
(Fig.3—12) insufficient, increase it.
Take-up Arm Assy If the rewinding friction is 8
(Fig.2-1) too strong, reduce it.
Magnet Clutch Adjust the slip of Fig,4-9. T
(Figob-g)
Spring Friction Plate| If the pressure of Fig.21-3 is T

(Fig.21-3)

insufficient, increase it.
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CLAW SECTION & MACHINE FRAME

Case Checking Point Step Ref,
Film Jumping |Claw Assy Adjust the position of Fig.12-18 W
(Fig.12-17) against Fig.12-6.
Adjust the pressure of Fig.12-30, W
Triangle Cam Adjust Fig.12-19 so that Fig.12-16 W

(Fig.12-16)

may closely contact with Fig.12-19
and also smoothly move,

Triangle Cam Shaft |Adjust the position of Fig.12-14 so that| W
Assy Fig.12-25 may closely contact with
(Fig.12-25) Fig.12-15 and also smoothly rotate.
Aperture Plate Check the flatness of Fig.12-6. Fig.
(Fig.12-6) If not flat, replace it. 12
Pressure Plate Assy |Adjust the pressure of Fig.12-31 by W
(Pig.12-31) changing the pressure of Fig.12-32.
Adjust the position of Fig.12-12 so Fig.
that Fig,12-31 may keep correct 29
position against Fig.12-6.
Film Side Pressure [Adjust the spring effects of Fig.12-8,9| W
1),(2) and the relation between them.
Fig.12-8,9)
Picture Flow |Shutter {1) Assy Adjust the timing between Fig,12-24 W
(Fig.12-24) and 18. -
Film Flow Claw 2 Adjust the protrudent length of tip W
(Fig.12-18) of Fig.12-18 from Fig.12-6 to be lmm,
Adjust Fig.12-18 to keep correct W
position against film perforation. Fig.
1f Fig.12-18 is damaged, replace it. 12
Triangle Cam If the claw does not have specified W
(Fig.12-16) stroke, adjust the attaching
: position of Fig.12-16 or replace it.
Film Side Pressure Adjust the spring effects of Fig.12-8,9 | W
(1),(2) and the relation between them, I'ig.
(Fig.12-8,9) ' 29
Pressure Plate Assy [Make certain that Fig,12-31 closely )

(Fig.12-31)

-

contacts with Fig.12-6,
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CLAW SECTION & MACHINE FRAME (Cont'd)

Case Checking Point Step Ref.
Loud Feeding Triangle Cam Adjust the stroke of claw by changing| W
Noise (Fig.12-16) the attaching position of Fig.12-16
or by replacing it.
Claw 2 Adjust Fig,12-18 so that Fig.,12-18 "}
(Fig.12-18) may make a right angle with film
perforation by bending the free-end
of Fig.12-17.
Slide Plate Claw Adjust Fig.12-19 so that Fig.12-16 W
(Fig.12-19) may closely contact with Fig.12-19
and also smoothly move,
Spring Claw Adjust the pressure of Fig.12-30. W
(Fig.12-30)
Masking Masking Guide Adjust Fig,12-5 so that Fig.12-1 may W
(Fig.12-5) closely contact with (y) in Fig.12
and also smoothly move.
Film Aperture Plate, etc. | Check all parts which contact with
Scratching (Fig.12-6), etc. loaded film, They should be neither
injured nor stained.
Upper Film Claw 2 If claw does not feed the film W
Loop increases| (Fig.12-18) smoothly because of short protrudent
in length length of tip of Fig,12-18, adjust
the protrudent length to be Ilmm.
Upper Film Lever Guide Roller 2 | Adjust Fig.24-8 to work properly. U
Loop decreases| (Fig.24-8)
in length
Cog First Sprocket Adjust Fig.8-5 so that Fig.8-5 may U
(Fig.8-5) coincide withthe center of film
perforation.
Lower Film Claw 2 Adjust the protrudent length of tip W
Loop decreases | (Fig.12-18) of Fig.12-18 from Fig.12-6 to be
in length lmm,
Link (2) Loop Setter | Adjust Loop Restorer so that it may 0

(Fig.25-7)

work properly,
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PROJECTION LAMP & LENS

Case Checking Point Step Ref.
Lamp does not Lamp If lamp itself is defective, Fig.13
light ‘ (Fig.13-1) replace it.

Lamp Socket QEX-7 |If Fig.13-2 has insufficient contact, |Fig.1l3
(Fig.13-2) replace it,
Lamp Switch 5S4 If S% is defective, replace it. Fig.15
30
31
Lamp Switch S6 I1f Fig.15-4 is defective, Fig.15
(Fig.lﬁ-k) replace it. 30
31
Transformer (1) If Fig.15-3 is defective, replace it.| P
Assy
(Fig.15-3)
Dark Image Lamp If brightness is not enough due to Fig.13
(Fig.13-1) long-use, replace Fig.13-1.
Lamp Socket QEX-7 |Adjust the position of lamp by moving|Fig.13
(Fig.13-2) Fig.13-2,
If the terminal voltage of Fig.13-2
is less than the rated value, check
Fig.15~3, etc. and replace the
defectivé parts.
Uneven Screen lamp Socket QEX-7 |Adjust the position of Fig.13-2 so Fig.l3
Brightness | (Fig.13-2) that most bright and leveled screen
brightness may be achieved.
Uneven Screen Aperture Plate Adjust the position of Fig.12-6 so Fig.12
Focusing (Fig.12-6) that Fig.12-6 may be attached to
Fig.12-15 properly and also film may
be pressed to Fig.12-6 properly by
Fig.12-31, {Film should closely
contact with Fig.12-6)
Holder Projection | If correct optical axis canncot be Fig.13

lens
(Fig.13-12)

achieved due to damaged Fig.13-12,
replace it.
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MOTOR & TRANSFORMER

Case Checking Point Step Ref.
Projector does | Power Cdrd, If Power Cord or Main Fuse is Fig,
not run. Main Fuse (F1) defective, replace it. 30

31
Transformer (1) Assy |If the terminal voltage of Fig.15-3
(Fig.15-3) which is applied to motor is less "
than the rated value (100V),
replace it.
Motor Switch If motor switch is defective, n
(s1, 52, S3) replace it.
Starting Condenser If starting condenser or resistor 1
(cva, cM2) is defective, replace it.
Relay (RY) If relay is defective, replace it. "
Motor If motor is defective (insufficient| 0
' torque, broken wire, etc.),
replace it,
Pro jector runs | Transformer (1) Assy |If the terminal voltage of Fig.15-3 [Fig.
slowly. (Fig.15-3) which is applied to motor is less 30
than the rated value (100V), 31 -
replace it,
Motor 1f motor torque is insufficient, 0
replace it.
Pulley {1) Motor If slip occurs between Fig.l4-1 0
(Fig.14-7 and 7, adjust it.
V Belt Main 3M375 If the tension of Fig,14-7 is too 0
(Fig.14-1) tight, adjust it,
Claw Section, etec. Adjust the load at main parts such
as Claw Section, if over-loaded.
Projector does | Motor Switch (s2, 83)|If motor switch is defective, | Flgb
net run replace it. 31
inversely,
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SQUND

Case Checking Point Step Ref,
Neither' : If power cord or fuse is defective,[Fig.30
Optical Power Cord, Fuse (Fl) replace it. 5
nor Magnetic — - -

Film can be |Amplifier Fuse (F2) If ampllfler fuse is defective, "
reproduced. replace it.
Transformer (1) Assy If the terminal voltage of Fig.15-3
(Fig.15-3) vhich is applied to Amplifier is "
less than the rated voltage (29V)
due to broken wire, etc.,
replace Fig.15-3,
Speaker 8 ohms If Fig.4-6 is defective, Fig.h
(Fig.4-6) replace it. &-
Connéctor (CN1-5,7,8; Check the conduction of connectors |Fig.31
CN2-1,2,3,4,5), |and switches. 32
Switch (SW1-2, Sw2-1 If not conduct, replace it.
Amplifier Check the voltages in comparison Fig.29
with the voltage checking points.
If the unusual voltage would be
measured, replace amplifier.
REC1 If REC1 is defective, replace it. |Fjg 32
Optical Film | Exciter Lamp If Fig.27-2 is defective,
cannot be (Fig.27-2) replace it.
reproduced.
progue Fuse (F3), Check the conduction of fuse, Fig,31
Connector {CN1-9,10,11),|connectors and switches. 32
Switch (SWl-3, Sw2-2) If not conduct, replace it.
REC2, If REC2 or exciter lamp circuit is (Fig.32
Exciter Lamp Circuit defective, repair or replace it.
Amplifier Check the voltages in comparison Fig.29
with the voltage checking points.
If the unusual voltage would be
measured, adjust or replace
amplifier.
Sound Lens If Fig.27-3 is dusty or defective, x
(Fig.27-3) brush away dust or replace it.
1f'Fig.27-3 is out of position,
adjust it.
Silicon Photo Diode If Fig.17-7 is dusty or defective,
(Fig.l?-?) brush away dust or replace it. Q
, If Fig.17-7 is out of position,
adjust it.
Knob M-0 Switch If Fig.1-7 is defective, AR
(F&g.l-?) replace it. 4
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SOUND (Conti'd)

Case Checking Point Step Ref,
Output level Amplifier Check the voltages in comparison Fig.
is low at with the voltage checking points. 29
Optical If the unusual voltage would he
reproduction. measured, adjust or replace amp.

Sound Lens If the attaching position of X
(Fig.??-j) Fig.27-3 is not proper, adjust it
by using 7,000z Test Film.
Remove stains from ihe surface of
sound lens,
. If the attaching position of X
Excit Ia
(Fgé ﬁ;-z)mp |Fig.27-2 is not correct, adjust it,
’ If Fig.27-2 is defective,
replace it.
Magnetic Film | Sound Head WY-020 If Fig.28-1 is defective (broken X
cannot be (Fig.28-1) wire, etc.), replace it.
reproduced,
Canceling Coil L1 If canceling coil is defective, Fig.
replace it. 32
Connector (CN2-3,4) Check the conduction of connectors. Fig.
If not conduct, replace it. 3%
3
Knob M-0 Switch If Fig.1-7 is defective, AR
(Fig.1-7) replace it.
e Check the voltages in comparison Fig.
Amplifier with the voltage checking peints, 29
If the unusual voltage would be
measured, adjusti or replace amp.
Output Sound Sound Head WY-020 If Fig.28-1 is worn out by long X
is low at (Fig.28-1) use, replace it,
Magnetic - -
. . o Check the voltages in comparison Fi
duct Amplifier g.
reproduction P with the voltage checking points. 29
If the unusual voltage would he
measured, adjust or replace amp.
Amplifier Canceling Coil Ll If canceling coil is out of Fig.
Noise (Magnetic Reproduction)position, adjust it. 32
Silicon Photo Diode If Fig.17-7 vibrates, adjust amp. Q

(Fig.17-7)

(0ptical Reproduction)

s0 as not to vibrate.

Amplifier

If parts in amplifier is
defective, replace it.
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SOUND (Conttd)

Case Checking Point Step Ref,
Wow & Flutter { Sprocket If Fig.8-12 touches film perforation-| E,X
(Magnetic & (Fig.8-12) side, adjust the position of it.

Optical If Fig.B8-12 has defective such as
reproduction) distortion or disfigurement,
‘ replace it,
Shaft FlyWheel Assy | If Fig.17-1 has defective such as Q
(Fig.l?-l) disfigurement or eccentricity,
replace it.
If there is end-play in Fig,17-1, Q
adjust it by turning Fig.17-14,
If there is unnecessary clearance 0
between Fig,17-1 and Fig.17-4,13 due
to defect of Fig,17-4 or 13,
replace Fig.17-4 or 13,
If Fig.17-1 does not rotate smoothly, Q
adjust Fig.17-1% or replace
Fig.17-14,1%,
Worm 2 If Fig.1l-4 has disfigurement, L
(Fig.11-4) replace it.
If there is end-play in Fig.11-4, L
adjust it by moving the position of
Fig.11-5,
If Fig.11-4 unnecessarily moves in L
right-angled direction against axis,
replace Fig.11-3,7.
Worm Gear (2) Assy If Fig.8-8 has defective such as E
(Fig.8-8) distortion or disfigurement,
replace it.
Fly Wheel Spring If the pressure of Fig.16-1% is Q
(Fig.16-14) insufficient, increase it.
Belt Take-up Arm If take-up tension is unstable, B
(Fig.2-4) replace Fig.2-4,
V Belt Take-up If the tension of Fig.2-11 is not B
(Fig.2-11) enough and Fig,2-11 slips, increase
the tension of Fig.2-11.
Brake Roller 1 If Fig.26-1 does not rotate smoothly,| X
(Fig.26-1) adjust it.
If Fig.26-1 has eccentricity, X
replace it,
(1) in Fig. 14 If vibration of motor and Fig.14-9 0

are too big, adjust or replace them,
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SOUND (Cont'd)

Case Checking Point Step Ref,
Wow & Flutter Sound Head WY-020 If position of Fig.28-1 is not X
(Magnetic (Fig.28-1) correct, adjust the position b

Reproduction) turning Fig.28-6. :
Pad Roller Assy If Fig,28-2 is defective, X
(Fig.28-2) replace it.
If Fig.28-2 does not rotate X
smoothly or the pressure to
Fig.28-1 does not become stable,
adjust it.
Wow & Flutter Silicon Photo Diode | If Fig.l17-7 vibrates, adjust Q

(Optical
Reproduction)

(Fig.17-7)

amplifier so as not to vibrate,
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STANDARD VALUE

OF PRESSURE

When measuring pressures, set Main Knob
When measuring pressure at (e), put two
Roller Sprocket. And measure it, while

at "®" position. _
sheets of films between Sprocket and
pulling out films.

a. (P¥12350) .... 45 + 10 gr. h, (P410607) .... 80 + 20 gr.

b. §P412349 veee 230 £ 70 gr. i, Pthllhg cree 250 % 50 gr.

C. P412345) ..., 50+ 10 gr. J. P412112) .... 50 %+ 20 gr.

d. $P412346 vese 55 % 15 gr, k. (P412368) ..., 370 * 70 gr.

e. P412338) .... 350 * 100 gr. 1. P412339) .... 200 £ 50 gr.

f. (P412209) .... 40 * 20 gr. m. (P412112) .... 370 * 100 gr.

g. (Pul2114) .... 50 £ 10 gr. n. (4P31886) .... 65 t 15 gr.
r | {

!
__——‘_"——
c L
AL
l"'\

44 ——-.--—\ }

A ’ i h !

i f
m
{914 g
I I a_’- + £ ' O_
..j \ 5 * ’: ) ~ 4
IR\ = TOY |
\ L‘J \ 4
Fig. 29
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*Heasure the voltage at each check1ng po1nt by thuum—tube Vbltmeter.
Values surrounded by 1 are specified voltages measured under following ateps.
1. Turn Volume Control Knob fully clockwise,

2, Set Tone Control Knob at the center position.

3. Apply 4.8mV-400Hz signal oscillated by Oscillator to Mic. receptacle (Pig: 33 J2).

4, Set Volume Control Knob so that the output level measured by Vacuum-tube
Voltmeter may be 11.5dB lower than its maximum level.

If use a Tester instead of Vacuum-tube Voltmeter, be sure to use one whose 1nterna1

impedance is more than 1 Kohms/ﬁolt at AC, -

#0ther voltages mentioned in this circuit diagram are DC veltages when no signal is
applied. If use a Tester, be sure to use one whose internal 1mpedance is more -than
10 Kohms/volt at DC.

#If the internal impedance is less than the above-mentloned value, proper value would
not be measured.
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Fig. 33 Amplifier circuit plate for 16-CL 20454
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