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This is your new Projector . .

The Singer Sixteen, a fine precision built instrument with the
most advanced features in the field. 1t will make movie
showing a pleasure and will give you, with proper care and
maintenance, many years of trouble-free performance.

Before You Start . . .

Know the features of your projector.

The chart on page 23 of this booklet wifl show you which

features apply to your model. Take the time to read this

guidebook carefully and follow the step-by-step operating instructions.
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Setting Up

1. Position the projector about 5 screen
widths from the screen. Place i high
enough to allow the image to be centered

without having to tift the projector more -

than 12 degrees. Pictures projected at
greater angles will produce a distortied
image.

2. Check projector data plate for power
requirements, then plug cord into grounderd
outtet.

3. Swingthe Supply and Take-up reel arms

up until tocked in place.

4. Place full reel of film on Supply Arm
Spindle so that leader can be puiled down-
ward from the front of the reel. Place an
empty reel of suitable capacity on Take-up
Spindle (Fig. T}

5. Turn bath Reel Lock Levers hack to
secure reels. i




Threading Film 2. Set Master Control Lever at "Thread™,

push Rewind Lever in and open Take-up
1. Swing the Film Gate Lever to the right  (rear) Sprocket Shoe (Fig. 3).

to open Feed Sprocket and film channei
{Fig. 2}. 3. Unwind approximately five feet of film.

REWAND LEVER TAKE-UP (REAR} SPROCKET SHOE

FILM GATE LEVER N MASTER CONTROL



4. Insert film unger Feed Sprocket, eﬁgag-

ing film perforations with sprocket teeth

{Fig. 4). [6

5. The tollowing 1s the recommended
method for inserting film into fim channel:

a. Hold film berweer thumb and index
finger of each hand, either hand at top
or bottom (Fig 5},

b. Positien fitm to fit tlar in fitm channel.
: FILM CHANNEL

{
I
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c. Allow enough film to form an upper
loop, approximately 1¥%” high, over two
fingers(Fig. 6).

d. Close Film Gate Lever.

6. Insert film into Sound Head Loading
Slor and bring under Idler Roller {Fig. 7).




7. Pass film between Take-up Sprocket
Shoe and Sprocket, engaging film perfora-
tions with sprocket teeth, then guide film
around roller. Close rear Sprocket Shoe
{Fig. 8}

8. Insert end of film in siot of Take-up Reel
and turn reel clockwise to take up slack.

9. Test threading by rotating the Manual
Advance Knob located next to lens {Fig. 9).

NOTE:

As a safety feature to prevent film damage,
the drive mechanism is off on all modeis
when the Master Control Lever is at
“"THREAD™. On models with standard
three-blade shutters the lamp is also off
at this position.




Projecting Sound Film
1. Set the Master Control at “Forward”.

2. SINGLE SWITCH MODEL: Press the
three-position Control Switch to "LAMP™
pausing briefly at the "RUN" (center)
position to allow fan to operate before
larmp turns on (Fig. 10).

SINGLE SWITCH

L AME

ALL OTHER MODELS: For longest lamp
lite set the three-position Lamp Control
Switch at "NORM™ when lighting condi-
tions are normal. If greater screen bright-
ness is desired switch to the "HIGH "~ posi-
tion. Set other switch at “RUN"" {Fig. 11}

DOUBLE SWITCH




3. To raise or lower picture on screen,
turn the elevation lock lever counter clock-
wise to uniock. {Fig. 125 Raise or lower
front of projector as required. When picture
15 "cenlered.” lock projector in position by
wrning Lock Lever in direction of arrow.

4. Adjust Fiim Pressure Lever 10 eliminate
anv distracting sounds made by fidm as 1t
moves througt: projector (Fig. 12).

5. Turniensin or out until kmage on screen
15 sharg and clear If a black strip (frame
ine: appears at the top or botiom of the
picture on screen. turn the framing knob
on lamphouse cover. until picture is pro-
periy framed. {(Fig 13}

Picture size To adjust size of picture, vary
distance between projecior and screen, of
use iens of a different focal length.

FRAMING KNOB

ELEVATION LDCK {EVER



6. When picture has been properly aimed,
framed and focused, set Master Control
Lever at “"Reverse” and run film back to
beginning. Press Control Switch ta "OFF”
as soon as blank film ahead of opering
title appears.

7. Set Master Control Lever at “Forward”’
Film is now ready for showing.

8. Press Contro! Switch 10 "RUN". Set
Speed Controt at "SOUND™ (all models
except SINGLE SWITCH MODEL) and begin
fiim projection. Adjust volume and tone for
best quality

NOTE:

if lower loop is lost during projection, swing
the Saund Loop Synchronizer down slowly
and release. (Fig. 14}

9. When "The End’” appears on screen . . .
SINGLE SWITCH MODEL: Turn iamgp off

by pressing the Control Switch to the
“"RUN" position.

ALL OTHER MODELS: wrn Iamp off by
pressing the Lamp Controt Switch 1o the
“OFF" position.

Turn down volume cantrol 1o avord distract-
ing noise at tail end of film. Move Controi
Switch to "OFF" when film has completely
passed through projector.

LOGP RE-SET LEVER




Rewinding

1. Antach loose end of film to the empty
reel. Do not change position of the reels.
This 1s another convenience.

2. Set the Master Control Lever at the
“"Reverse "Rewind” position. Pull the Re-
wind Control out. (Fig. 15). Press Control
Switch to “Run”. Keep hands away from
revolving reels.

3. When film 15 rewound, press switch to
"OFF" and push the Rewind Control in.
Put the Master Control Lever intoc the
"Thread” Position ready for the next reel
of fiim

Threading Lamp

The Threading Lamp will allow you to
thread film without turning on the room
lights The ON-OFF switch 15 located abave
the Sound Contral Knob.



Projecting Silent Fiim

To project silent film, follow the same
instructions given for sound film projection
except set Speed Control (Fig. 16} at
"SILENT Move this lever only when pro-
rector s operating in "FORWARD™

Projecting Still Pictures

1Appiies to modets with “stdl” controil

While film is betng shown. switch to “still”
to stop the film and project a singie frame
as a st} picture.

# only part of a picture appears on the
screen, rotate the Manual Advance Knob
unul a full picture appears.

Picture brightness will be reduced. be-
cause the satety snuiter holds back some
light. it may be necessary to focus on the
still picture to regain maximum sharpness.

To continue the fiim, push controi button
w "Run” and refacus.



Automatic Shutter

All models equipped with Still Control have
a 2-3 btade shutter that changes automatic-
ally with the film speed unless it is locked
{Fig. 17). This assures maximum brilliance
and minimum flicker.

LOCKED

With white lock 1ab IN,
Shutter 1s locxed n 3.
biage posilion al both
silent and sound speeds

At sound speed, the shutter will operate
as a 2-blade shutter to get the fullest out-
put of the projection lamp. I, however,
the intensity of the light projected is con-
sidered too great {on “Norm™ or “High'),
it can be easily reduced. Simply lock the
shutter in the 3-blade position as follows:

1. To stop the projector, press the control
switch to "Off""; remove the lL.amp House
Cover. {See page 18))

2. Turn Manual Advance Knob te locate
shutter blade with white lock tab. Hold
kneb to prevent shutter from rotating. and
with the tip of the finger, slide the white
tab in fully toward the hub of the shutter.
Replace the Lamp House Cover.

NOTE:

To restore shutter to automatic 2-3 blade
operation, merety unlock shutter by pulling
white lock tab out fully toward end of shut-
ter blade.

After the Show

Release Elevation Lock Lever and lower
front of the projector. Depress Reel Arm
Locks and fold arms down, Wind power
cord up and store in compartrment, Replace
the cover.
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ROJECTION TIME TABLE

SOUND SPEED: 24 frames per sacond (6" per minute)
SILENT SPEED: 18 frames per second (277 per minute)

ENGTH JAT 50UMD SPEED AT SILENT SPEED]| LENGTH [AT SOUND SPEED AT SILENT SPEED

OF FILM WILL RUN: FILtM WILL RUN: OF FILM WILL RUN: FILM WILL RUN:

FILM Minules | Seconds | Minules T Seconds FILM Winutes | Seconds | Minutes | Seconds
50" 1 24 H 51 . 600" H 40 22 13
100 z 4 3 12 7607 19 26 5 35
2007 1 34 ? 24 800’ 22 )L 29 37
308" [ ] 20 11 & 900" 25 0 33 20
*0' 11 7 14 Al 1000 ! 4§ 37 H
5007 13 54 1] 31 1600* 44 44 59 1%
2000 L1) M 1L 4

y above charl at 10 M. widll kelp you plan more
clive wse of time by delsrmiming i advance how
g 8 him will require for showing. For example, a 800

~f

spund fitm takes 11 minutes, 7 seconds o run, while a
silent Bim nf the same length requires 14 nunutes and

40 seconds.



Lamp and Belt Replacement

Removing Lamp House Cover
1. Disconnect power cord.

2. Press Lamp house Release Button with
thumhb of right hand while grasping cover
betwean thuomb and fingers, and pull
straight away from projector (Fig. 18)

3. To replace, push cover straight in until
release catch engages. (NQTE: it may be
necessary to rotate the Framing Knob to
align knob groove with the shaft.)

Replacing Projection Lamp

Remove Lamp House Cover

Remove chimney by lifting straight up.
Remove lamp in same manner.

Yo replace lamp, align ridge on center
pin of lamp with groove in socket. Push
down firmly until it seats with a click.
Wipe lamp free of fingerprints and dust
{Ftg. 19}

.

PRACJECTION LAMP




Replace lamp chimney by aligning the
notch on chimney with gurde pin, and press
firmly. Replace Lamp House Cowver. {Use
replacement lamp designated by ASA
ordering code DLR or DKM only.) DKM
shouid be used for maximum life at normal
line voltages or maximum hght output at
nigh line vohages. DLR shouid be used for
maximum light output ar normal line
voltages.

Replacing Exciter Lamp
Remove lamp house cover {Fig. 18).

To remove exciter lamp, turn lamp coun-
terclockwise It wail turn more easily if the
lamp is racked ar wiggled rapidly from side
to side. Use replacement iamp BSW. Align
the three slots in new lamp with pins N
the socker and wrn ciockwise when repiac-
ing lamp. (Figs. 19, 20). Replace lamp-
house cover.

Replacing Threading Lamp
Remove two retaining screws and iift off
sound head cover located below lamphouse
cover (Fig. 21). Unscrew lamp and replace
with No BS6 threading lamp. Replace
cover.




Reel Belt Replacement

Open one end loop of oid belt, disconnect
hooked ends, and remove heit. Note that
take-up and rewind belts are of differemt
length, the latter being the longer. Push
new beit through lower gpening (Fig. 22).
Intertock both end loops. Open one end if
necessary, but close both toops tightly after
connection.

Projector Care

Before each shawing, swing the Film Gate -
tever farward 1o open the film charnel.
Turn the iens forward. insert the Aperture
Brush into the top of the channel and move
it vigorously up and down. Use care to
keep the shaft of the brush away from the
pressure shoe or the film track. if neces-
sary, dampen the brush with scivent to
locsen and remove any hardened sub-
stance.




Film Care

Never pull film tight on a reel: the emulsion
may become scratched with  “‘cinch
marks.” Your Singer Sixteen rewinds fitm
with just the right amount of snugness.
For storage. secure loose end of film with
a length of masking tape. Fold it under
and stick masking tape against iself about
%' from end. This forms a tab for easier
remaval Protect film from dust by replac-
g in storage can promptly after showing.
Store cans away from heat.

Lubrication

Your Singer Sixteen is permanenty (ubri-
cated and should "ot be olled except as
nated here. To msure opumum perform-
ance apply 16 drops of instrument Qil
{p:n 39479P8) 10 the feit oiter pad after
gach 500 hours of operation or once every
12 moanths., (Fig. 23). It s avalable in
convenient apphcator tubes from your
Singer AV Dealer or Service Statian

Cleaning the Lens

Remove iens. Remove dust from front and
rear exposed lens surfaces by brushing
gently with a soft brush. Then wipe lens
gently with a clean lens tissue ([slightty
morstened with lens cleaner if necessary).

CAUTION: Never pour lens cleaner or cther
soivents on the lens elements.




ACCESSORIES
External Speaker

An External lift-off speaker cover i avail-
able which is matched to tha amplifier of
your projector. if an external speaker is
used, place it near the screen. Plug cable
"into SPKR. jack. Speaker output is 9 ochm
impedance and will operate with 6 ohm
to 16 ohm speaker systems. The built-in
twin B in. oval speakers are autornatically
by-passed when an external speaker is
usad.-

573

Projection Lenses

Finest quality lenses with a wide range of
focal langths to adapt the Singer Sixteen
to every projection distance and screen
size. (See "'Picture Size Chart,’” page 18.)

Focal Length f No. Catalog No.

%" /2.0 3610

1 /1.9 3602

114" /1.6 3603

i /1.6 aso9*

2" /1.6 3804

24" /1.8 3605

3 /2.0 3606

3" /2.5 3607

47 /2.8 3608

*Fiaid Flattener Lens



Feature Chart

MODEL NUMBER

FEATURE 1000 | 1015 | 1016 | 1020 | 1021 | 1022 | 1050

Single Switch [ ]
Euble Switch ® [ ] [ ] L ] L L

Speed Control L ] [ ] [ ] L 4 » L]

Sull Control ] ® L

Automatic Shutter e [ ] e !

Standard Shutter - [ ] ® ]

Theeading Lamp L [ ] ] L L ®

117 Volt, 60 Hertz ® L @ [

117 Volt, 50 Hertz L]

230 Volt, 50 Hertz * o




YOUR EDUCATION SYSTEMS WARRANTY
Education Systems merchandise is warranted to the initial purchaser
1 by Education Systems and the Education Systems dealer to be free
from manufacturing defects in material and workmanship under nor- {
P mal use and service for a period of one year after sale (Lamps are
ot included) (PO days in case of electromnic componentsl, This
warranty doet not apply to any Education Svetems equipment which {
SERVICE ; ; .
. } hae been tampered with or repaired by persons other than author-
DEPARTMENTS: . : . : .
) ired Education Systems service stations, or which has been subjected

??;M:?;:Avanue b 10 migus=e or abuse or which has not been registered with Fducation ¢
Rochester. New York 14603 n Sveterns by mcgns_of a registration card wi?h'm 60 days from date 4
Midwest Region: of purchase. Liability under this warranty is Yimited to repair or [
2444 Oakton Street 1 replacement of defective part or merchandise. Return for servicing
-Artington Heigms liimois 60005 1 should be made through your Education Systems dealer. Transpor:-
Eastern Ragion:  ation charges are payable by the owner and Education Systems is no!
1406 Bargen Bivd. 1 responsible for damage in shipment.

Ft. Lwa. New Jorsey 07024 ) EXCEPT AS EXPRESSLY SET FORTH HERE-IN NO OTHER

Singer Audiovieual Lid. WARRANTIES ARE MADE BY EDUCATION SYETEMS or YOUR
550 Hopewall Avenue EDUCATION SYSTEMS DEALEF WITE RESFECT TC EDUCATION
Toronte MEE-25E

} SYSTEMS MERCHANDISE, INCLUDING, WITBOUT LIMITATION,

} WARRANTIES AS TC FITNESS FOR A PARTICULAR PURPQOSE
ANT OF MERCHANTABILITY, Ko liabilitv is agsumed for expenses
or damages resulling from interruptions in operation of equipmens,
nor for incidental or congequential damages of any neture.

SINGER

ERUGATION BIVIBION

EDUCATION SYSTEMS, ROCHESTER, NEW YORK, 14603

Ontario, Canade

o - .
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16 mm PROJECTORS
1000 SERIES

SECTION I.
PRINCIPLES OF OPERATION

All Singer 16mm projectors may he divided into six
(6) baaic functions:

The Main Drive System
The Feed & Rewind System
The Gate & Lens Mount
The Sound Drum and Optie
The Take-up System

. The Electrical System

+

SHUTTER & CAM ASSY
SAFETY SHUTTER

(=P SV

REWIND LEVER

A thorough understanding of each function and it\
relationship with the other functions will be a great

assistance in servicing these projectors,

DRIVE SHAFT

INCHING KNOB

THE MAIN DRIVE SYSTEM

All functions are driven from a single drive shaft
which is turned by a reversible motor through a
drive belt (Figure 1-1). Two worm gears (drive
gears), pinned to the shaft, drive the Take-Up
Cluteh gear and the Film Feed Clutch gear. The
Shutter and Safety Shutter {in models which have
the still feature) are algo mounted on this same
drive shaft. Forward and Reverse operation of

the projector is produced hy changing the dir- ‘U’Hif f
ection of rotation of the drive shaft by chang- \ -

PULLEY
SPIROL PIN—]

DRIVE GEART]

_ SPIROL PIN
ing the direction of rotation of the drive motor.

DRIVE GEAR
(See Power Supply and Motor Drive Circuits).

FEED AND REWIND SYSTEM Figure 1-1, MAIN DRIVE SYSTEM

The Film Feed Clutch gear is driven by the Supply Reel Arm Belt
front worm gear on the main drive shaft (Fig- Film Feed Clutch i

ure 1-1), The Feed Clutch gear is moulded Z? 21
ol g
a W ;(_'4,; ) /ﬂ/
» o,
suppeorts the Film Feed Sprocket (Figure 1- "'Q’ @ R A §
2). The other end of the shaft supports the ’ T L
entire clutch mechanism which pro- &

duces the clutching action and the

permanently on a shaft, one end of which fits
through a bearing in the main casting and
&

Mo

pe

direct drive for retrieving film on &
the supply reel when the projector -~
is run in the Reverse or Rewind Y

modes. (Figure 1-3), The Feed N> 5
Clutch Pulley drives the supply reel ™ e

in Reverse and Rewind by means of
the supply reel arm belt. (Figure
1-2). The pulley is clutched in the
Reverse mode, driven direectly in
the Rewind mode and not driven in
the Korward mode.

- -

\
! \/

[y} 1

Figure 1-2, FILM FEED CLUTCH ASSEMBLY

1-1



16 mm PROJECTORS

DRIVEN CLUTCH
PLATE ASSY

DRIVING CLUTCH
PLATE ASSY

CAM PLATE

1000 Series

- PULLEY

GEAR ASSY

(Figure 1-3). FILM FEED CLUTCH ASSEMBLY

The action of the Balls, Springs and Cam Plate
(Fig 1-3 & 1-4), determines whether the pulley is
driven or not. The action of the Nut {8), Spring (7},
Driving Clutch Plate, Pawl Assembly, Clutch and
Driven Clutch Plate determines whether the driving

force delivered to the pulley is clutched or connected

directly to the pulley,

FORWARD

The Cam Plate rotates counterclockwise (Figure 1-4}.

pushing the Balls down the ramp of the Cam, com-
pressing the Springs. The Cam turns freely inside
the recess of the pulley and the pulley is not driven.

REWIND

The Cam Plate rotates clockwise, foreing the Balls
up the ramp (these also now being pushed by the
Springs} causing them to lodge between the Cam

Plate and the wall of the recess in the pulley. This
locks the Cam Flate together with the pulley and
causes the pulley to rotate when the Cam Plate
rotates,

The Cam Plate rotates when the Driven Clutch
Plate rotates because the two are connected to-
gether by a pin protruding from the Driven Clutch
Flate into the noteh in the Cam Plate.

The Driven Clutch Plate rotates because it is
connected directly to the Driving Cluteh Plate by
the Pawl Assembly, the hooked end of which has
been pushed down by the Rewind Lever (Figure 1-1}
to engage the outer pin of the Driven Clutch Plate.

The Driving Clutch Plate rotates because it is
pinned to the shaft of the Gear Assembly by pin (&),

Thus the driving force from the Feed Gear is
coupled directly to the pulley in the Rewind mode.

REVERSE

The Cam Plate and Driven Clutch Plate function
identically in Reverse as they do in Rewind. How-
ever, the driving force supplied to the pulley is
now clutched rather than direct,

1-2

The position of the rewind lever is moved to
cause the hooked end of the Pawl Assembly to
raise up and disengage from the pin on the Driven
Cluteh Flate. Drive is now transmitted from the
Driving Clutich Plate to the Driven Clutch Plate by
the Cluich., The amount of drive supplied by the
clutch is determined by the pressure exerted
against the Driving Cluteh Plate by the Spring {7)
which can be compressed or relaxed by adjusting
Nut (8}.

A clutched mechanism is necessary in reverse
since the film is fed to the supply reel by the
feed sprocket at a constant rate, but the supply
reel will try to take up film at a progressively
faster rate as film builds up on it and increases
its diameter.

Ball

Pulley

Figure 1-4, FEED CLUTCH CAM PLATE

Cam IPlate
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GATE AND LENS MOUNT

The film ie held securely in place against the
aperture plate by the film pressure shoe (Figure 1
It is fed into this channel from the feed sprocket
which ig just above the lens mount. The pins on
the claw arm enter the sprocket holes from behind
the aperture plate and pull the film down through
the channel one frame at a time (Figurel-8).When
the framing adjustment is properly made, each
picture frame will line up exactly in front of the
hole in the aperture plate through which the pro-
jection lamp shines. The light shines through the
film and the image is projected onto a screen and
focused by means of the projection lens.

The film is moved through the film gate at a rate
of 24 frames/second. This is accomplished by
moving the claw arm first into the sprocket holes,
then down, then back out of the sprocket holes and
up again to start the cycle over. While the film is

being pulled through the gate area by the claw arm,

-5,

1000 Series

Feed Sprocket

Pressure
Shoe

Figure 1-5. GATE AND LENS MOUNT

a shutter moves between the lamp and film to prevent
light from passing through the film and projecting an

image on the screen. As soon as the claw arm has

moved the film into position in front of the heole in

the aperture plate, the shutter moves out of the way

and the light is again allowed to pass through the

film. The momentary interruption of the light by the

shutter is necessary to prevent what would appear

be a streaming of the picture. However, the inter-
ruption of the light is at such a rapid rate that only
a small amount of flicker is discernible hy the human
eve. The claw arm and shutter are synchonized by

a cam which is part of the shutter assembly and
turns at the same rate of speed as the main shaft.

SOUND DRUM AND OPTIC

to

After leaving the gate and lens mount area, the film Exciter Lamp @8 Sound Optic
passes over the sound drum. It is here that the sound

information recorded on the sound track portion of the

film is detected.

Yigure 1-6., CLAW ARM AND SHIITTER

Sound information is recorded on the film by causing

an audio signal te vary the intensity of a beam of

light which is focused on the sound track portion of
the film. The varying intensity of the light exposes

the film in varying degrees corresponding to the
frequency and amplitude of the audio signal itself.

To replay the audio track a beain of light from an
exciter lamp is passed through this exposed part
of the filmm and onto a light sensitive device which
transforms it into electrical energy (Figure 1-T}
The electrical energy will then vary at the same
rate and with the same amplitude as the exposed

portions on the film sound track. These electrical

variations are fed into the audio amplifier where

they are amplified and eventually drive the speakers

to reproduce the original sound.

i

SOUND DRUM AND OPTIC

1-3



18 mm PROJECTORS
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A pressure roller in front of the sound drum holds the
film firmly against the sound drum and a dampening
roller hehind the sound drum maintains a constant
film speed over the sound drum for maximum fidelity
of sound reproduction.

The movement of film over the sound drum causes the
sound drum to rotate, A balanced flywheel mounted
an the end aof the sound drum shaft, maintains a con-
stant rotational speed of the sound drum which also
insures maximum fidelity of sound reproduction.

TAKE UP SYSTEM

Film is drawn through the sound drum portion of the
projector by the take -up sprocket, then passes

over the reel tension arm pulley and is gathered on
the take-up reel (Figure 1-8).The take-up sprocket
turns &l & constant rate of speed since it is attached
to the shaft of the take-up gear which is driven by the
rear worm gear on the main drive shaft, Film is

e i
TAKE-UPR /f
SPROCKIT / }'7

REEL TENSION/ 7™
ARM AND /\ ‘.
PULLEY R éﬁ_fﬁ“\;;

IFigure 1-8, TAKE UP
SPROCKET AND TENSION
ROLLER

thus fed to the take-up reel at 2 constant rate of speed.

Nawever, the take up reel must be able to turn at a
variable speed since the diameter of its take-up
surface vories continuously as film is gathered

on it. The drive mechanism which drives the take-
up reel with the reel arm belt is, therefore, con-
tinuously clutched and self-adjusting to compensate
for the increased diameter and weight of the take-
up reel,

The clutching action iz provided by the inter-

action of the take-up clutch arm and pulley (20),

the take-up cluteh liner {31), and the take-up

clutech gear (29), (Figure 1-9). The liner fits snugly
inside the gear and the pulley fits inside the liner,

1-4

The clutch is adjusted so the top part of the pulley
contacts the liner when the projector is run in

the forward mode. The gear is driven by the
worm gear on the main shaft and rotates continu-
ously while the machine is running. The liner
rotates along with the gear and turns the pulley.
The pulley drives the reel arm pulley by means
of the reel arm belt., The surface of the ¢lutch
pulley is polished and can slip on the liner if
Necessary.

The system is designed so the take up reel is
capable of taking the film much faster than the
{ilm is fed to it by the take-up sprocket, so film
will not be spilled when the clutich is working prop-
erly. Since the take-up reel tries to take up film
faster than the film is being fed to it, the

Figure 1-2. TAKE-TL* CLUTCT

mechanism which drives it must provide a suf-

ficient amount of drive while at the same time

being able to slip to prevent film from being _—
pulled through the take-up sprocket, The fact

that the take-up cluteh pulley can slip inside the

take -up clutch liner allows for this to happen.
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The mechanism is self-adjusting during the en-
tire take-up cycle of any given film because of
the way the take-up reel arm (9} is attached to
the take-up clutch arm (20), (Figure 1-9), The
shaft of the take-up reel arm passes through a
heole in the upper portion of the take-up clutch
arm. A roll pin{10)is inserted in a hole in the
reel arm shaft and pushes down on the upper end
of the clutch arm when the reel arm is allowed

to rest in its normal upright posgition. Since the
roll pin pushes down on the upper portion of the
cluteh arm, it causes the clutch arm to pivot

and push up on the lower portion. This means
that the lower portion or the pulley is forced up
against the liner which is inside the clutch gear.
The more weight placed on the reel arm, the
more downward pressure is exerted on the roll
pin and upper portion of the clutch arm, resulting
in more upward pressure on the clutch pulley
forcing it to press harder against the liner. This
results in more friction between the cluteh liner and
the pulley producting a greater amount of drive,
Thus, when the film take-up reel gets heavier be-
cause it is taking on more film, it forces the clutch
pulley against the clutch liner producing the in-
creased torque needed to drive the heavier reel.
{Figure 1-10).

ELECTRICAL AND ELECTRONIC CIRCUITS

The electrical and electronic circuits in the 1000
Series projectors are divided into two sections.

1. Power Supply and Motor Drive Circuits
2, Audio Amplifier and Miscellaneous Circuits,

POWER SUPPLY AND MOTOR DRIVE CIRCUITS

are bagically the same in all machines. For the pur-
pose of discussion, we will use the circuit for the
Model 1020 shown in Figure 1-11,

FLm T
ADIUS

LIFT
LRy
AnTOST

UPWARD
PRESSURE

.

cLyTen PULLE

pras SERING

u. TENSION
TING NUT
OFF OF

TACT
B CONTAS
WG NUTS

ARACHET

Figure 1-10. TAKE-UP CLUTCH WEIGHT
COMPENSATION.

SWITCH (S52) This switch supplies power to all func-
tions of the machine with the exception of the thread-
ing lamp. In the Still position, power is supplied to
the blower motor (M2) and the step down transformer
(T1). In the Run position, power continues to be
supplied to the blower motor and the step-down trans-
former, and in addition to the start winding of the
main drive motor (M1) as well as the Forward/
Reverse switch (S3).

When the main function lever is in the Thread pogition,
ne power is supplied to the run winding (brown-yellow}
of the main drive motor. Moving the function lever to
the Forward position applies power to the brown wire
which ig in phase with the power applied to the green
wire of the start winding. The motor now runs in the
direction to move film forward through the machine.
AT
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This circuit applies to early production projectors
(prior to production code [.4). Refer to Figure 6-7
for current production schematics.

Figure 1-11,

POWER SUPPLY AND MOTOR DRIVE CIRCUIT - Model 1020
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16 mm PROJECTORS
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When the main function lever is moved to the Reverse
position, power is gupplied to the yellow lead of the
run winding in phase with power on the green wire

of the start winding. In this condition, the motor runs
in a direction to move film through the projector in
reverse, Thus forward and reverse operation are
achieved by changing the input voltage phase relation-
ship between the start winding and the run winding of
the main drive motor.

BLOWER MOTOR (M2), The blower motor's

function is to provide a constant flow of air over the
projection lamp (L1) to prevent the lamp from over-
heating.

TRANSFORMER {T1). This transformer takes the line
voltage applied fo its primary and steps it down to

21, 75v for use by the amplifier and the high intensity
setting for the projection lamp. A 17, 5v tap is pro-
vided for low intensity operation of the projection
lamp.

SWITCH {81). This switch is used to select either
high or low intensity for the projection lamp (L.1). It
applies the 21, 75v from the secondary of transformer
(T1) to the lamp when it is in the high position, and
the 17, 5v when it is in the low position.

SWITCH (S4), This switch supplies power for the
threading lamp.

POWER SUPPLY AND MOTOR DRIVE CIRCUITS—
MODEL 1040. When the projector is plugged into the
lamp power supply by means of (P23), AC line voltage

is supplied to the projector on the black wire of the
interconnecting cable {Figure 1-12).

SWITCH (81). This switch is the OFF-ON-LAMP
switch, In the On position it applies power to the
blower motor (M2), the transformer (T1), and
the Off-Dark-Normal switeh {(S2), The blower
motor will run continuously when the switeh is in
this position, and the transformer will step the
lUne voltage down to the correct voltage for the
audio amplifier, When (51) is in the lamp position,
it continues to supply power to the previously
mentioned ecircuits, and it also supplies power
back through the orange wire in the interconnect-
ing cable to the lamp supply itself,

SWITCH (52)., In the Dark position, this switch
supplies power for the start winding of the main
drive motor (M1}, and the Forward/Reverse
switch (53}, In the Normal position, this switch
continues to supply power to the ahove-mentioned
circuits, and in addition, it connects the dowser
solenoid (S01) to the Forward/Reverse switch (S3).

SWITCH (53). This is the Forward/Reverse
switch which supplies power to the run winding of
the main drive motor {(M1) and through the contacts
on switch {S2), to the dowser solenoid (SO1). The
function of the motor circuit is identical to that
described above for the Model 1020 projector.

SWITCH (S4). This switch applies power ta the

threading lamp.
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Figure 1-12,
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"This circuit applies to early production projectors

(Prior to production code L4). Refer to Figure 6-7
for current production schematics.

POWER SUPPLY AND MOTOR DRIVE CIRCUIT - Model 1040
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POWER SUPPLY AND MOTOR CIRCUITS—
MODEL 1030N Figure 1-13).

SWITCH (S1). This switch applies power to the
threading lamp (L1).

SWITCH (S2). This switch applies power to one
side of the start winding of the main drive motor
(M1), one side of the blower motor (M2}, the for-
ward/reverse switch (S3), and the Stte/Normal
switch (85).

SWITCH (53). This Forward/Reverse switch per-
forms the same function as the Forward/Reverse
switch previously described under POWER SUPPLY
AND MOTOR DRIVE CIRCUITS - MODEL 1020,

RELAY (K1). This relay is added to the circuit to
remove AC power from the start winding of the
main drive motor {M1) when the main function
lever is moved from either Forward or Reverse
to the Thread position. This is necessary because
the synchronous motor in the 1030N will sustain
itself if power is maintained on its start winding
after power is removed from its run winding.

The relay winding is in series with the run winding
of the main drive motor and its contacts are in
series with the start winding, With switch (52} in
the Run position, placing the Forward/Reverse
switch (83) in either Forward or Reverse applies
power to the run winding of the main drive motor
through the relay coil. The relay operates and its
contacts close to complete the other half of the
start winding cireuit.

When the main fuction lever is moved te Thread,
power is removed from the run winding and the re-
lay coil. The relay releases and its contacts open
to remove power from the start winding.

SWITCH (S4). This switch supplies power to the
projection lamp (7.2). Tt must be turned on for the
lamp to light when the machine is operated with the
Site/Normal switch (S5) in either position.

SWITCH {(S5). This is the Site/Normal switch which
determines the source of power supplied to the pri-
mary of transformer (T1) as well as to the amplifier.
In the Normal position, this switch supplies power
from within the machine to these circuits. In the Site
position, power must be supplied to these circuits
through the remote socket (J5).

REMOTE SOCKET (J5), This socket provides remote
access to all circuits except the threading lamp circuit.

Connecting one set of contacts of a double pole, single
throw switch to pins 2 and ¢ and the other set of con-
tacts to pins 7 and 8§ simulates the Off/Run switch.

Connecting a single pole, single throw switch to pins
5 and 7 (with the Site/Normal switch in the Site posi-
tion} permits control of power to the primary of the
transformer (T1). This allows for simultanecus con-
trol of the Projection Lamp and Amplifier from the
remote position.

Connecting a single pole, single throw switch to pins
1land 10 {with the Site/Normal switeh in the Site posi-
tion) permits control of power to the Amplifier inde-
pendent from the Projection L.amp., (Pins 5 and 7 must
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Figure 1-13. POWER SUPPLY AND MOTOR DRIVE CIRCUIT - Model 1030N
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be connected together to provide the source of power
for the Amplifier.)

Comnecting a 250 Watt rheostat or standard 250 Watt
dimmer contrel to pins 5 and 7 provides a continuously
variable control of projection lamp intensity. (If this
option is exercised, an auxiliary power source should
be supplied for amplifier operation - see discussion
below. )

With the Site/Normal switch in the Site position, power
may also be supplied to the Amplifier by connecting an
auxiliary 24 Volt AC supply to pins 3 and 10. Pins

5 and 7 do not need to be connected together for ampli-
fier operation in this configuration.

AUDIO AMPLIFIERS, The audio amplifiers used in
all 1000 Series projectors are basic audio amplifiers
and need very little explanation. For the purpose of
our brief discussion, we will refer to the 43477G6
amplifier. (Figure 1-14),

variations are fed into the preamplifier portion of the
audio amplifier {TR-2)and (TR-3)where they are amplified
and fed to the volume/tone control {VR-14A) and (VR-1RB).
From there they pass into the voltage amplifier (TR-4)
and then into the output amplifier (TR5-8}). The output
amplifier then drives the speakers mounted in the
projector. A standard 1/4" audio jack (JS-1) is pro-
vided for connecting an external apeaker to the pro-
jector. The external speaker plug opens the normally
closed contacts of this jack and removes the internal
speakers (LS-1) and (LS-2) from the circuit.

AMPLIFIER POWER SUPPLY. All amplifiers
are supplied DC power from a full wave bridge
rectifier (D-1) which is connected to the secondary
of the lamp-amplifier transformer. The bridge
supplies an unregulated DC voltage which powers

the output stages of the audio amplifier and a volt-
age regulating circuit.

The voltage regulator supplies a regulated voltage
for the preamplifier as well as the exciter lamp

The variations of light intensity produced by the ex- cireuit. The zener diode (D2) holds the base of
citer lamp shining through the sound track on the film the transistor (TR-1) at a constant voltage. The
are picked up by a photo-sensitive diode (PD-1) and
converted to electrical variations. These electrical
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capacitor across the zener diode (C21} helps to
stabilize this regulated voltage., Resistor (R29) in
series with the diode/ecapacitor circuit is a voltage
dropping resistor which develops the remaining DC
unregulated voltage supplied to the voliage regulat-
ing circuit.

Transistor (TR1) does the regulating in this circuit.
When the DC voltage to the circuit increases because
of a line voltage increase, the DC output voltage
from the emitter of the transistor tries to increase.
However, sinee the base is held at a constant volt-
age by the zener diode, an increase in emitter volt-
age will be recognized as an increase in reverse
bias and the transistor conducts less to maintain a
constant voltage at the emitter. When the input DC
voltage drops due to a drop in line voltage, the
voltage at the emitter tries to drop. With the base
still held at a constant voltage by the zener dicde,
this drop in voltage at the emitter causes greater
forward bias, the transistor conducts more, and
the output at its emitter will remain the same.

The regulated voltage output from the transistor is
supplied to the pre-amplifier to improve the sig-
nal to noise ratio of the amplifier, It is used

in the exciter lamp circuit to prevent any vari-
ations in sound which would eccur if the bright-

sigtor (R30) is in series with the exciter lamp (L2)
to reduce the 16 volt regulated supply to 6.7 #olts for
the exciter lamp. When the exciter lamp is removed
from the circuit, the voltage measured hetween P7
and P8 will be 16V, This is an open circuit voltage
since no current is flowing in the circuit with the
exciter lamp removed.

0 dbm CIRCUIT, The 0 dbm circuit is supplied as a
standard part of the 1030N projector and can be
added to any 1000 Series Projector {(Figure 1-15).
provides for a balanced 600 ohm output, adjustable
for 0 dbm.

it

When the projector is not being used in the 0 dbm
mode, the output signal from the pre-amplifier is
fed through a normally closed set of contacts on

the 0 dbm jack to the volume control and through
the remaining portion of the amplifier fo the speak-
ers. Inserting a standard 1/4" phone plug into the
0 dbm jack (J7) opens the normally closed set of
contacts and closes the normally open set of con-
tacts so the signal from the pre-amplifier iz fed
into the 0 dbm circuit. Transistor (TR10) amplifies
the signal and delivers it through C24 to trans-
former (T2). The transformer couples the signal
to the 0 dbm jack, Potentiometer (VR3)lis used to
adjust the output at this jack for 0 dbm. The jack

ness of the exciter lamp were to vary, Re- must be terminated with 600 ochms when making this
adjustment,
TO R-32
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Figure 1-15. 0-dbm Circuit Diagram
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ADHESIVES

39480-P2

39480-P1
LP
LP
LP

LUBRICANTS

38479-P4
36479-P5

39479-P8

30479-P7
39479-P8
39479-P9H
38479-P15

MISCELLANEOQUS

39490-P12
39450-P13
39490-P4

LP

LP

LP

TEST FILMS

40478-P3
45191-G2
45181-G3
45191-G6
45191-G7

#F O K o

ok

TOOLS

GB-38000
G10-38000
G17-38000
5T-5880
5T-5884
T-38000-N
T-38000-N1
T-38000-5
T-38000-U
T-38000-V
T-38000-X
T-38001-G

16 mm PROQJECTORS
1000 Series

Glyptal No. 1276; Clear {General Electric Co., Schenectady, New York } 3 oz.
Glyptal No. 7528; Blue ({(General Electric Co., Schenectady, New York) 3 oz.
A-953-B Cement (W. J. Ruscoe Co., Akron, Ohio)

Hys=ol R8-2039 Resin (Hysol Corp., Olean, New York)

Hyscl H2-3404 Hardener (Hysol Corp., Olean, New York)

FS-1290 Fluorosilicone Greage (Dow-Corning Corp., Midland, Michigan) 1/2 oz,
DC-200 Silicone Fluid; 200, 000 Centistroke Viscosity (Dow-Corning Corp.,
Midland, Michigan) - 1/2 oz.
DC-550R Silicone Fluid; 115 Centistroke Viscosity (Dow-Corning Corp.,
Midland, Michigan) - 1/2 oz.
009 Lubricant (Keystone Carbon Co., St. Mary's, Pa.) - 1/2 oz.
Instrument 0il N-75 - 2 o=z,
DC-44 Silicone Grease; Light Consistency (Dow-Corning Corp., Midland, Michigan) - 2 o=z.
Vischem #352 (Ultra Chem Inc.,, Wilmington, Del,} - 2 oz.

Tan Touch-up Paint - 4 oz,

Brown Touch-up Paint - 4 oz.

Glyptal Thinner 1511M, - B oz.

8101-5 Silicone Compound {(General Cement, Rockford, IlL.)
Chlorothene (Dow Chemical Co., Midland, Michigan)
Methyl Alcohol

TV16AS 16mm Televigion Test Film {(Alignment & Resolution) 40" Loop
P16-5F-A 7000 Hz Film (PH 22, 42-7) - 12'

P18-B.T. Buzz Track Film (PH 22.57) - 12!

16-RT 16mm Regiatration Test Film - 12!

P16-8L, Signal Level Test Film, Optical 400 Hz, -12°
P16-PP SMPTE Jiffy Test Film

* Available in 100' Roll from: Test Film Dept.
Society of Motion Picture and Television Engineers
862 Scarsdale Ave., Scarsdale, NY 10583

e

#* Also available through above source.

FILM PRESSURE ADJUSTING GAUGE

CLAW ARM PROTRUSICN GAUGE

SUPPLY REEL SPINDLE TORQUE GAUGE
STROKE SETTING GAUGE

SHUTTLE CAM ADJUSTING TOCL
ROLLPIN-INSERTING AND EXTRACTING TOOL
REPLACEMENT PIN

FILM TENSION GAUGE

WALDES TRU-ARC NO. 52 APPLICATOR
WALDES TRU-ARC NO. 54 APPLICATOR
WALDES TRU-ARC NO. CR-31 AFPPLICATOR
SOUND DRUM LOCATING PLUG



SPECIFICATIONS

16 mm PROJECTORS
1000 SERIES

Moadel Number

Feature 1000 1015 1016 1020 1021 1022 1030N | 1040 1042 1050
Single Switch x
Double Switeh X X X x X X x x x
Speed Control x x 4 X X X
Still Control X b4 X
Automatic Shutter {2-3 Blade) x X x
Standard Shutter (3 Blade) x % X X
5 Blade Shutter o X
2 Blade Shutter x X i
Threading Lamp b4 x x x x x X X x
117V, 60H=z X X x X X X
117V, 50H=z X X
230V, bH0Hz X X
LAMP, DLR Or DKM x x X X 4 X X & X
LAMP, DJP Kok
LAMPF, Marc 300 X X

*Generally, the DKM lamp is used in multiplex applications while the DJP lamp is used in uniplex applications,

Height: 14" (356mm)

Weight: 40Ib (18,1 Kg)

Marc 300 Power Pack:

Amplifier: Early Models - 10 Watts;

Speakers:

Film Speed:Sound 24 Frames [Second;

Accessories

Extension Speaker
Dust Cover

Lift-off cover speaker

Aperture Cleaning Brush

Lenses:

5/8",f/2,0

1", f/1.9
147, f/1.8
2" /1.8

23", £/1.
3", ff2.
3", f/2.
4", /2.

Zoom Lens £/1.5
Microphone Set

16C Anamorphic Lens
18D Anamerphic Lens

0w O oo

Width: 201" (514mm)
151b (6.8 Kg)

Current Production - 15 Watts

Two 3" © 5" Oval 160hm Connected In Parallel

Silent 18 Frames/Second

16C l.ens Bracket for Anamorphic Lens
16D Lens Bracket for Anamorphic Lens
Buhl Rear Projection Lens Bracket

Rear Projection Mirror

Optics:

Depth:

2" {(50mm) £/1. 6)

Catalog Number

3220
3737
3722-1
3684
3610
3602
3603
3604
3605
2606
3607
3608
3601
4108731
19-503
19-521
19-531
15-526
15-505
19-506

11" {279mm)



TERMINALS

PART

NUMBER

38338

41004

38298

38321

38998

42423

42732

43042

42717

443513

43457

41338

43955FP1

1-32

WIRE
SIZE

18-22 AWG
16-22 AWG

18-22 AWG

20-24 AWG

18-22 AWG

20-22 AWG

20-24 AWG

14-18 AWG

18-22 AWG

22-30 AWG

18-24 AWG

18-20 AWG

14-18 AWG

INSULATION

140 max

140 max

.080-.115

.Q48-,071

.90-.132

.075 max

.015 max

.120-.170

. 06Q-, 1G0

. 062 max

. 100 max

.Q80-,120

. 105-.1485

15 mm PROJECTORS

1000 SERIES

STRIPPING

. 155-,215

.153-.2158

.125-.185

1/8”

1/4"

.125-,185

.125-.1335

. 210-, 240

,195-, 225

.100-.125

.158-,2189

.220-, 280

TAB
SIZE

SCREW
#8
#5

.250

. 250
. 250

.103

ILLUSTRATION




PART
NUMEBER

45144P1

44548P1

41098P1

38894P1

44508P1

44360P1

44350P2

41428

43225

41440

37593

43497

WIRE
SIZE

20-26 AWG

20-22 AWG

18-22 AWG

15-20 AWG

24-30 AWG

18-24 AWC

18-24 AWG

14-183 AWG

20-22 AWG

14-18 AWG

16-22 AWG

18-22

INSULATION

.035-. 0860

.06Q-. 100
.060~-.100
.090-,130

. 060~,120

.060-.120

.100-.130

. 080-.100

.100-.130

.136 max

18 mm PROJECTORS

1000 SERIES
TAB
STRIFPPING SIZE
.125-.185
.155-,185 . 100
.155-,185 116
.125-.185 . 187
.100-,125
.125-,155
.125-.155
.140-,170
.125-,188
. 140-.170
#3 or
T/32 44
Screw
.250-, 280 #6
Screw

ILLUSTRATION

13



16 mm PROJECTORS
1000 Series

SECTION Ii. PREVENTIVE MAINTENANCE

To insure proper operation of Singer Model 1000
Frojectors, preventive maintenance should be per-
formed every 500 hours or once a year, whichever
oceurs first, The Projector should be thoroughly
cleaned and then checked for proper operation be-
fore any parts replacement or adjustments are
attempted.

Refercnce Guide

. Reel Spindle Lock Lever

. Rael Arm Lok

. Tako-up Sprocket
Lamphousea Cover

. Framing Knab

Raewind Contral

Ferd Sprocket

. Manual Advance Knab

. Film Pressure Shoa

10, Elevation Lock Lever

11. Film Pressure Adjustment Lever
12, Filrm Gate Levar

13, Sound Loop Synchronizer
14, Soundhead (loading) slot
15. Lamphouse Cover Rolpase
16. Master Control Lever

17. Master Contral Switch

1B. Fuse Reset Button

19. On-Off Valumea Cantrol

20, Speaker Jack

21. Take-up Sprocket Shoe Lever

E=R - - S R A

Cleaning Figure 2-1, CLEANING REFERENCE GUIDE
l.  All dust and grime should he removed Brush (Cat. 3694) into the top of the
from external surfaces of covers, main channel and move it vigorously up and
casting, etc. Any good household de- down. TUse care to keep the shaft of
terpgent should be sufficient. the brush away from the pressure
shoe or the film track. If necessary,
2. Projection lens - Remove lens. He- dampen the brush with solvent to
move dust from front and rear ex- loosen and remove any hardened
posed lens surfaces by brushing gently substance.
with & soft brush. Then wipe lens
gently with a clean lens tissue (slightly 5. _Claw Arm - Remove all lint and dirt
moistened with lens cleaner if necessary). from ping on Claw Arm with a soft
bristled brush. Examine pins for
CATUTION: Never pour lens cleaner looseness or grooves cut in them hy
or other solvents on the lens elements. film. (Solvents may be used for this
DO NOT use silicone impregnated lens cleaning).
tissue,
fi, I'ilm Rollers - For proper cleaning,
3. Projection Lamp and Exciter Lamp. Rollers should be removed and wiped
Hemove dust by brushing gently with a thoroughly with clean, dry rag. Re-
soft brush., Then wipe gently with a move stubborn dirt from plastic
clean lens tissue (slightly moistened Rollers with detergent and warm water.
with lens cleaner if necessary). Dry thoroughly., Shaft holes may be
cleaned with cotton swabs or a pipe
4. Aperture Plate and Film Pressure cleaner moistened with instrument
Shoe - Swing the Film Gate Lever for- oil ¥-75, Roller end play should be
ward to open the film channel. Turn . 005" to 015",

the lens forward., Insert the Aperture

2-1



7.

10.

16 mm PROJECTORS

1000 Series

Sprockets - Wipe with clean, dry 11,
cloth. (Cloth may be moistened

with alcohol or chlorothene if

necessary. )

Reel Arm Pulleys - Clean grooves 12.
with cotton swabs moistened with

alcohol or chlorothene. Wipe flat

gsurfaces with clean rag moistened

with alcohol or chlorothene.

13.
Sound Drum - Clean grease and

dirt from general area with alcohol,
Moisten cotton swab with alcohol
and clean Photo-diede and back
edge of Sound Drum., 14,
Sound Optic - Moisten cotion swab

with lens cleaner or alcohol and

clean upper and lower lenses.

Motor Pulley and Main Shaft Pulley -

Clean drive surfaces with clean
rag moistened with alcohel or
chlorothene,

Shutter - Wipe all visible surfaces

of Shutter and Cam Assembly using

a cloth dampened with chlorothene
or alcohol,

Safety Shutter - Wipe zll visible
Surlaces of safety Shutter using
a cloth dampened with chloro-
thene or alcohol.

Lexan Gears - (Main Drive Shaft
Worm Gears, Film Feed Clutch
Gear and Takeup Clutch Gear) -
DO NOT clean Lexzan Gears with
ANY solvent. Wipe clean with
clean, dry cloth or remove excessg,
dirty grease with toothbrush.



16 mm PROJECTORS
1000 Series

LUBRICATICN POINTS

16 mm LUBRICATION KEY

D2 - Dow Corning Damp.
Fluid DC-200

D4 - DC44 Grease

D5 - Dow Corning Damp.

Fluid DC-550R
FS8 - Fluorosilicone F5-1290
GC - Glyptal Clear (1276}
GO - Inst, Oil N-75
GP - Glyptal Blue (7256)
KA - Keystone 009 Gil

S - 8101 Silicone Heat

Sink Jell
V1 - Vischem #352 Grease
V2 - Versilube G322L Grease

AREA TREATMENT

B - DBearing Surface of
Pivot
F - Interface
*FS-B e T - Teeth of Gears
\ > ’ XD - X Drops

O
*GO-2D  *GO-2D

Figure 2-2, PREVENTIVE MAINTENANCE LUBRICATION,
POINT DIAGRAM
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16 mm PROJECTORS
1000 Series

GO-1D

16 mm LUBRICATION KEY

] D2 - Dow Corning Damp.
Fluid DC-200
] L& D4 - DC44 Grease
_1::_;:;, D5 - Dow Corning Damp.
l ] Fluid DC-550R
i FS - Fluorosilicone F5-1290
GC - Glyptal Clear (1276)
\LZ\\:Z_'_'. GO - Inst. Qi N-75
: GP - Glyptal Blue (7256)
L\@:Z& KA - Keystone 009 Oil
74?‘—/ S - 8101 Silicone Heat
Sink Jell
r V2-F G\fz—F D4-B V1 - Vischem #352 Grease
D4-F&B =~ V2 - Versilube G322L Grease

AREA TREATMENT

B - Bearing Surface of
Pivot

F - Interface

T - Teeth of Gears

XD - X Drops

*GO-2D *GO-1D D4-B&F
N D4-B
Figure 2-3. OVERHATUL MAINTENANCE LUBRICATICN,

POINT DIAGRAM
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18 mm PROJECTORS

OPERATIONAL CHECK

It is recommended an old film be used for the initial
part of this check,
valuable test film in case the projector is maliunc-

tioning to the extent that it damages film. An SMPTE

This will prevent damage to a

jiffy test film No. P16-PP should be used for the
latter portion of this check.

1.

o

12,

13.

14,

15.

Connect power cord ta AC receptacle supply-
ing correct line voltage and frequency. Swing
reel arms up until they lock.

Press run button and check to see that sprock-
ets and reel pulleys turn properly. Listen for
unusual noises.

Press Lamp Norm button and check for screen
illumination and even distribution of light.
Press High button (on models having this
feature); secreen illumination should increase,

Press Still button (if projector has this feature).

INumination should decrease and motion of
sprockets and reel pulleys should stop.
{Screen may be partially or totally dark. If
so0, rotate inching knob slightly to move
shutter blade awav from aperture.)

. Press Off button.

Turn amplifier and threading lamp switches on.

Move master control lever to thread position
and thread an old film into projector.

. Turn threading lamp switch off.
. Move master control lever to Forward position.

. Check for proper threading by manually ro-

tating the inching knob and checking the film
movement through the projector.

. Press Run button and obhserve that filmm moves

smoothly through the projector and is gather-
ed on take-up reel. Set volume znd tone con-
trols for comfortable listening.

Check for proper film handling in film gate
area hy rotating film pressure adjustment
lever from low to high. Film should run
best when noise is at its lowest level.

Check picture for focus, double image or
ghosting.

Adjust framing knob maximum clockwise
and then maximum counterclockwise., Ob-
serve that the frame line moves an equal
distance into the top and bottom of the
projected image. Check for picture jump,
gide shake or weave, and mechanical noise
at hoth extrerities of framing.

Readjust framing knoh to eliminate frame
line from projected image.

1000 Series

16,

17.

18.

149.

20.

21.

22,

23,

24,

26.

27,

28.

29,

Rotate speed control to silent position
{sound/silent projectors only)., Project-
or should slow down to 18 frames/sec.
Shutter should shift from twe-bhlade
position to 3-blade position on automatic
shutter models, Safety Shutter (on
machines having Still feature) must
remain up.

Return speed control to seund position.
Projector should return to 24 frames/sec.
Shutter should shift back to 2-klade
position.

Move master control lever to Reverse
position.

Ohgerve that the film moves smoothly
through the projector and is gathered on
the supply recl. Note: At this point,
the balance of the old film may be run
through the projector and then rewound,
or unthreaded from the projector and
rewound immediately at the operator's
diseretion.

Press Off button.
lever to Thread position.
test film into projector.

Move master control
Thread jiffy

Move masier control lever to

Forward position.

Check for proper threading by manually
rotating the inching knob and checking
the film movement through the projector.
Press run button and observe that film
moves smoothly through the projector

and is gathered on take-up reel.

Rotate tone control and listen for change
in pitch.

Advance volume control momentarily to
a loud listening level. Chechk for case
rattle or buzz.

Follow directions on jiffy test film.

Rewind jiffy test film when test is complete,

Check Elevation Lock.

Check Loop Restorer.

Parts Replacement

Takeup Reel Belt - Refer to Section IV,
Supply Reel Relt - Refer to Section IV.

Motor Drive Belt - Replace if worn or
stretched. Refer to Sections IIT and IV,

Spirel Pin (Motor Fan and Hub Assembly) -
Refer to Sections III and IV.
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5, Cam Lubricator Pad - Refer to
Section III.

6. Takeup Clutch Liner - Replace if worn
or if Takeup Clutch Liftoff or Takeup
Tension requirements cannot be met.
Refer to Sections III and IV,

Adjustments

Be sure to check following areas and adjust if
necessary.

1. Claw Arm operation - See Section IV,
2, Pressure Shoe seating - See Section IV.
3. Film Pressure - See Section IV,

4, Takeup Clutch Lift-off Linkage -
See Section IV.

5. Takeup Clutch Film Tension - See
Section IV.

6. Reverse Drive Film Tension - See
Section IV.

7. Rewind Engagement - See Section IV.

8. Adjustments deemed necessary as a
result of Operational Check above.

Miscellaneous

1. Check all clip-on terminals. If not
tight, carefully crimp with pliers
and reccnnect.

16 mm PROJECTORS

1000 Series

2.

Be sure that wiring is sufficient dis-
tance from moving parts to avoid
entanglement.

Main Drive Shaft Speed - With pro-
jector operating at Sound Speed, Main
Drive Shaft should rotate at minimurm
speed of 1420RPM. If above 1460RPM,
major repair may be necessary (de-
fective motor, etc.). If below 1400
RPM, Main Shaft may be binding due
to insufficient lubrication or Motor
Drive Belt may be slipping.

Miscellaneous End Play and Clearance Requiremenis

1,

Claw Arm Pivot - Maximum clearance
of 0,002". (Equivalent to 0.001" end
play when claw has complete freedom. )

Threading Control Arm Rollers -
0. 005" to 0. 015" end play.

Drive Unit Assembly Pulley -
0.005" to 0.010'"" end play.

Reel Tension Arm Pivot - 0,005"
maximum end play.

Takeup Shoe Pivot - 0.005"
maximum end play.

Threading Control Arm Pivot -
0.005" maximum end play,

Pressure Roller Arm Assembly
Pivot - 0.005" maximum end play.

Sprockets - 0.003" to 0. 005"
end play.



15 mm PROJECTORS
100Q Series

SECTION Ill. DISASSEMBLY AND
REASSEMBLY PROCEDURES

Where disassembly and reassembly seems straight-
forward and self explanatory, no procedures are
given in this service manual., However, where cer-
tain steps may nat be obvious or where a definite
order of steps should be followed, we would like to
pass on a few tips or tricks we've learned to make
your job a little easier and cut repair time.

Always clean parts tharoughly before any relubrica-
tion or reassembly is attempted. See cleaning sug-

gestions under Preventive Maintenance, Section I1.

Removal of Feed and Rewind Clutch (Figures 3-1)

1, Remove Feed Arm Drive Belt (21).
2, Remove Screw (3) and Film Stripper (2).
3. Remove three Screws (9) and remove Feed

Sprocket Shoe (8).

4, Leoosen Screw (5) and remove Feed
Sprocket (4).

Remove Screw (23) and remove Feed and
Rewind Clutch (22). (See cleaning instruc-
tions for Lexan Gear in Section II,
Preventive Maintenancel.

¥
N

2 )
\%/
- 7

Adjust Sprocket (4) r

on Shaft for .004" 3

End Play

Surface A

Reassembly of Feed and Rewind Clutch to Projector
(Figure 3-1)

1. Apply DC44 lubricant to:
a. Doth sides of washers (6}, (7) and (25).
b. Gear of Feed and Rewind Clutch {22).

2. Apply one drop of Teresso Oil N-75
to shaft of Gear.

3. Assemble Feed and Rewind Clutch {22)
to projector with Screw {(23) and
Washer (24).

4, Assemble Washers (6) and (7) and Sprock-
et (4) to shaft of Clutch, Hold Clutch
firmly against main casting, inserta
. 004 shim between Washer (7) and main
casting and push Sprocket {4} firmly
against main casting with this shim in
place. Tighten Screw (5) and remove
. 004 shim. FEnd play of sprocket should
be . 003 to .005.

5, Assemble Feed Sprocket Shoe (8) to
projector.

6. Assemble Film Stripper (2) and Screw {3)
to Feed Sprocket Shoe (8).

Figure 3-1. DISASSEMBLY AND REASSEMBLY FEED AND REWIND CLUTCH



16 mm PROJECTORS

Removal of Lens Holder (Figure 3-1)

1.

Remove Feed and Rewind Clutch
(see procedure).

Remove lL.ens (1) and store in a
safe place.

Back out Allen Head Set Screw (10}
until Film Pressure Adjustment
Lever Assembly (14), (15) and (16)
can be pulled out of hole. DO NOT
remove the Allen Head Screw (10)
from the Lens Holder {17) (care
should be taken not to lose the small
Spring (11}, Washer (12} and Ball (13).

Make sure Film Gate Lever (20) is
down, and slide Lens Holder (17) off
of its mounting rods. Take care not
to lose upper nylon Lens Holder
Spring (18) and Lower Spring (18},

Reassembly of Lens Holder to Projector (Figure 3-1)

1. Apply DC44 lubricant to:
a, Upper nylon lL.ens Holder
Spring (18).
b. Lens ITolder mounting rods.
2. Apply Versilube G322L lubricant to:

a. Film Gate Lever {(20) pin, hole
and interfacing surfaces.

b, Slot and Surface A of main casting.

c. Ball (13).

1000 Series

3.

Ingsert pin of Film Gate Lever (20)
into slot in surface A,

Hold upper nylon I.ens Holder Spring
(18} in place against Lens Holder (17}
and slide Lens Holder onto mounting

rods.

Position hole in Film CGate Lever (20)
50 the eceeniric pin on the end of Gate
Lever Eccentric {16) drops into the hole
when the Film Pressure Adjustment
Lever Assembly (14}, (13) and {(16) is
inserted into its mounting hole in the
Lens TTolder {17). (Make sure the
Spring (11), Washer (12) and Ball (13)
are in place hefore replacing the Film
Pressure Adjusiment Lever Assembly.)

Tighten the Allen Head Set Screw (10}
so the Film Pressure Adjustment
Lever (14) can be moved but is snug
enough that it cannot move of its own
accord or by exerting pressure on

the Lens Tolder {17). (See MECHANI-
CAL ADJUSTMENTS AND SPECIFICA-
TIONS, Section IV, for remaining ad-
justments to Lens Holder).

Removal of Takeup Cluich (Figure 3-2)

1,

Remove Main Drive Motor being
careful to observe the number and
position of the spacers on the
mounting shafts, (It is not neces-
gary to remove Motor wires.
Simply dismount Motor and lay

it in Base,)

Adjust sprocke{ (23)
on shaft for . 004"
End Play

(2}

3-2

Eeccentric Stud

and allow
spring fo
push off

1 Swing 90°

1) Push
Down

Figure 3-2. DISBASSEMBLY AND REASSEMBRBLY

TAKE-UP CLUTCH



Remove Main Drive Motor Plate.
Remove take-up reel arm Belt (8).

Remove Roll Pin (10). (A large pair
of diagonal cutters or vise-grips
generally serve well in gripping this
pin sufficiently to pry it out. It may
also be driven out with a 3/32"
drive punch. )

Remove Reel Arm (9) being careful
not to lose washers (12} and (13),
Reel Arm Lock (14) and spring (15).
(Older machines use a guide plate
in place of Wasgher 13}

Pull Take-up Clutch Arm {20) away
from main casting so the pulley
comes out of the Take-up Gear (29)
and Liner (31).

Push down on Take-up Clutch Arm {(20)
to compress the spring (114) on the
adjusting rod and allow the hook on

the rod to move up cut of the notch

in the Take-up Clutch Arm (20}, Now
swing the upper part of the Takeup
Clutch Arm {20) toward you 90” and
allow the spring (114} on the adjust-
ing rod to push the Takeup Clutch

Arm up off the rod.

16 mm PROJECTORS

1000 Series

7.

Note:

Install 2 new Roll Pin (10) making
gure it is pushed far enough into
hole of Reel Arm shaft to be se-
cure and yvet protrudes up above
the upper end of the Takeup
Clutch Arm.

Tor the 1030N, the Roll Pin (10}
should be installed so the bottom
end is flush with the outside cir-
cumference of the bottom of Take-
up Arm Stop Bushing {11).

Apply small amount of DC44 lubri-
cant to eccentric stud {located on
Master Control Lever pivot).

Removal of Takeup Gear {Figure 3-2)

1.

4,

Remove Takeup Clutch (See
Procedure},

Open Takeup Sprocket Shoe Arm
(10), Figure 3-3.

Loosen Screw {26) and hold Takeup
Sprocket {25} while removing
Takeup Gear (29).

See cleaning instructions for
Lexan Gear.

Reassembly of Takeup Gear to Projector (Figure 3-2)

Reassembly of Takeup Clutch 1o Projector (Figure 3-2) ”

1.

Apply DC44 lubricant to:
a. Reel Arm Lock {14) and Spring (15).
b. Rod of Reel Arm (9},
e. Washers (12 and 13).

Assemble Reel Arm Lock {14} and
Spring (15) and hold in place while
assembling Reel Arm (9).

Hold Take-up Clutch Arm (20) so it

can be pushed down over the nook in

the end of the adjusting rod. (This

is the same position if was in when

it wes removed from the adjusting rod.)

Push Take-up Clutch Arm (20) down to
compress the Spring (114} until the hook
in the Adjusting Rod comes up over

the top of the notch in the Takeup
Clutch Arm (20).

Rotate the Take-up Clutch Arm (20)
00° back toward the main casting
until the end of the hook lines up

with the notch in the arm. Now

allow the Spring (114) to push the arm
up so the hook seats in the notch.

Push Take-up Clutch Arm (20} onto
the Reel Arm Shaft and seat the pulley
inside the takeup clutch Liner (31}.

Apply DC44 lubricant to:
a, Washers (27), (28} and (30).
b. Takeup Gear (28) teeth,

Apply one drop of Teresso Oil
N-75 to shaft of Gear (29).

Press Washers (27) and (28)
onte Sprocket (25) (Lubricant
will hold them in place}.

Hold Sprocket (25) in place in

front of main casting bearing and
slide shaft of Takeup Gear (29)
through bearing and into Sprocket (25),

Hold Takeup Gear firmly against
main casting, inserta ,004 shim
between Washer (28) and main cast-
ing and push Sprocket (25} firmly
against main casting with this shim
in place. Tighten Screw (26) and
remove , 004 shim, End play of
sprocket should be , 003 to . 003,

Removal of Reel Tension Arm (Figure 3-3)

1,

Remove Lamphouse Cover and
Projection Lamp.

Remove Main Drive Motor being
careful to observe the number and
position of the spacers on the
mounting shafts.

3-3



1§ mm PROJECTQORS
1000 SERIES

. : d ke
3 Remove Takeup Clutch and Takeup 6. Gently allow the Reel Tension Arm

Gear. (See Procedures) . :

to rotate clockwise to release its _

4. Hold Reel Tension Arm Assembly (3), spring tension.

(4), (5) and (6) firmly in place and : .

move two Grip Rings (7) out toward 7 Remove Screw (1) and Spring (2).

d of shaft f th ill
fv?thgutsrim;finar‘saiin e:{z;m g 8. Remove two Grip Rings (7) and
€ wpring 127, slide Reel Tension arm out of

5. Pull Reel Tension Arm out until it main easting.

clears the molded stop on the main

casting or the end of the roll pin

presged into the main casting just

below the molded stop. (If neces-

sary, remove the roll pin.) INSIDE VIEW

/l*/—

\\ Swing up and

{ e Push in.to Load

\ 2R OLD  Spring, Install
[ STOP\ Roll Pin as Stop.

——

ROLL PIN
189-4-7

Glyptal {Ulue)
s .

Vischem 5352

!
CT.EAR 20 )
CLYPTAL 30 - 29 Glepeal [Blued
eegd g Nog P
R 7 4 - =T

Figure 3-3, DISASSEMBLY AND REASSEMBLY
3-4 REAL TENSION ARM.



Reassembly of Reel Tension Arm io Projector (Figure 3-3)

10,

If the Projector is not equipped

with a Roll PPin stop for the Reel
Tension Arm, perform steps (a)
and (b) below. Otherwise, pro-
ceed with Step 2.

a. Use a prick punch to locate a
hole just below and slightly be-
hind the reel tension arm Stop
molded as part of the main
casting {note position in
Figure 3-3)

b. Drill the hole using either a
3/32" or #41 drill. DO NOT
insert the roll pin at this time.

Apply Vischem 352 lubricant to
roller shaft of Reel Tension Arm
and assemble Roller (3) to arm.

Apply DC44 lubricant to shaft of
arm which fits into main casting.

Assemble Reel Tension Arm to
projector - allow it to hang down
as shown in (Figure 3-3)

Assemble two new Grip Rings (7)
to shaft, pushing them just past
bottom of slot in end of shaft.

Assemble Spring (2) to main cast-
ing with Screw (1). Do not tighten
screw completely.

Push tail of Spring (2) into slot in
shaft by moving Reel Tension Arm
to align slot with tail.

Rotate Reel Tension Arm counter-
clockwise to load spring.

Push Reel Tension Arm snugly
against main casting and push
Grip Rings (7) up against inside
of main casting. End play of
Reel Tension Arm should be
ahout . 005", (If provision was
made in Step I for a Roll Pin
Stop or if an existing Roll Pin
hzad to be removed during this
procedure, a new roll pin
should be installed at this point.
Hold the Reel Tension Arm back
and insert a 188-4-7 Roll Pin,
allowing it to protrude from
front surface of casting about
5/32".)

Tighten Screw (1} and apply a
coating of Glyptal 7526 to its hcead.

1§ mm PROJECTORS

1000 Series

[$2}

Reassembly of Takeup Sprocket Shoe Arm to Projector

{Figure 3-3)

Apply Vischem 352 lubricant to
roller shafts of Takeup Sprocket
Shoe Arm {10) and assemble
rollers,

Attach pad to Arm Assembly (10}
with A-963- B adhesive,

Apply DC44 lubricant to shaft of
arm which fits into main casting
and to Shoe Lever (12) (both
pivots) as well as slot in back
side of Shoe Arm {10).

Assemble Shoe Lever (12} and
Shoe Arm (10} to Projector, push-
ing shoe arm snugly against main
casting.

Assemble two new Grip Rings (11)
te shaft, pushing them snugly
against inside of main casting
to allow for abeut . 005" end play.

Asggemble Spring (9) to Projector
with Screw (8).

Place the Shoe Arm {10} in its open
position and allow the tail of the
Spring (9} to drop into the slot in
the shaft end. (Do not pre-load
spring. )

Apply Glyptal 7526 to the head of
Screw (8).

Removal of Main Drive Shall (Figure 3-4)

Loosen hoth Set Screws {3) in pulley
(2) so pulley will rotate freely on Main
Drive Shaft (22}, (The visible screws
may be jam screws, If loosening
them will not allow the pulley to turn,
remaove them and loosen the set screws
under them until the pulley turns on
the ghaft. }

Loosen both Set Screws {9) in Rear
Collar {8) so collar will rotate freely
on Mzin Drive Shaft (22),

Warning:

From this point on, EXTREME CARE
should be taken to insure that the
pins on Claw Arm (58} are not al-
lowed to hit the Aperture Plate or
any other part of Projector, caus-
ing damage to them.



Remove oval point Jam Screw {#3 in
Shutter and Shaft Alignment insert
of Figure 3-4) and loosen remaining
two Set Screws (#1 and #2 in insert)
in Shutter and Cam Assembly {14}
so cam assembly will rotate freely
on Main Drive Shaft {22},

Loosen both Set Serews (19) in Front
Collar (18) enough to allow Main Drive
Shaft (22) to visibly move toward the
rear of Projector but NOT enough to
allow Collar (18} to rotate freely on
Main Drive Shaft (22),

Loogen Set Screw {13} in Safety Shutter
{12) so collar of Safety Shutter rotates
freely on Main Drive Shaft (22). Un-
hook link (23) from Safety Shutter (12)
and allow Spring (24) to pull Link (23)
against pin on bracket (41).

Exert a firm downward pressure on

the Claw Arm (58) and slide the Shutter -
and Cam Assembly (14) toward the rear

of the Projector until the cam follower
on the Claw Arm no longer engages the
cam surface,

{DMigregard
for machines having no Safety Shutter.)

16 mm PROJECTORS

1000 Series

10.

NOTE: When the Claw Arm cam
follower clears the cam,
gradually allow the Claw
Arm Spring to pull the Claw
Arm up, DO NOT let the
Arm snap up or allow the
Arm pins to hit the top of
the aperture plate.slot.
Otherwise damage will
result,

Tuck a cleaning cloth under the Rear
Bearing (6).

Remove Inching Knob (1) and push
Main Drive Shaft toward rear of pro-
jector as far as it will go.

Remove "'C' Ring {5).

GENTLY tap out Spirel Pin (11) from
Rear Worm Gear (10) with a 3/32"
drive punch being very careful not to
hit punch hard enough to bend Main
Drive Shaft (22). Tap Pin (11} out
only part way and then rotate Main
Drive Shaft (22) so end of Pin (11}
may be grasped with pliers and
pulled out.



16 mm PROJECTORS
1000 Series

FRONT VIEW
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Figure 3-4. DISASSEMBLY AND REASSEMBLY
MAIN DRIVE SHAFT.
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12,

13.

Reassembly of Main Drive Shaft to Projector (Figure 3-4)

1,

Replace Inching Knob (1) and pull Main

Drive Shaft toward frent of Projector,

removing Pulley (2) and other parts in

order until Shutter and Cam Assembly
{14) can be removed.

NOTE: Watch the Claw {58)
and protect the pins!

Remove the cam lubricating pad.

If Front RBearing (17} is to be re-
placed, loosen Set Screws (19} in
TFront Collar (18) so Collar will
rotate freely on Main Drive Shaft
{(22). GENTLY tap out Roll Pin
(21} from Front Worm Gear {20}
with 3/32'" drive punch and re-
move Inching Knob (1), Worm
Gear (20) and Bearing (21). It

is not necessary to remove ''C"
Ring (16).

Wipe all visible surfaces of Shutter
and Cam Assembly, (14) Bearings,
(6)and(17) ' and metal parts using

a cloth dampened with chlorothene.
Hub and cam of Shutter and Cam
Assembly {14) are permanently
impregnated with oil; do not immerse
in cleaning solvent.

CAUTION

Do not use a chlorine-base
solvent on plastic parts as
it will cause crazing or
cracking.

Note: If Front Bearing {17) was removed
from Main Drive Shaft (22} during
disassembly, install new bearing.
Install Collar {18) and align Set
Screws {19) over recesses in Main
Drive Shaft, Tighten Set Screws
{19) into recesses just encugh to
prevent Collar (18} from rotating
on Main Drive Shaft {(22), Install
Front Worm Gear (20) and pin to
Main Drive Shaft {22} with NEW
Spirecl Pin (21). Install Inching
Knob (1).

Check Pin {10) (Figure 3-5)} to be sure
it is in position under edge of Claw
Arm (58) with its groove at the spring
{Lubricate Pin (10} with DC44),

WARNING

From this point on, EXTREME CARE
should be taken to insure that the pins
on Claw Arm (58) are not allowed to
hit the Aperture Plate or any other
part of Projector, causing damage

to them,

3.

16 mm PROJECTORS
1000 SERIES

Apply DC44 lubricant on Spring
Washer (7) and outside circumfer-
ence of Bearings (6} and (17).

Start Main Drive Shaft {22) through
front bearing hole in Main Casting.
Hold Shutter and Cam Assembly (14)
in place and push Main Drive Shaft
through its center hole. TFold Safety
Shutter {12) in place (if used) and push
Main Drive Shaft through its hole.
Slide Rear Worm Gear (10) and Rear
Collar (8) onto Main Drive Shaft and
push Shaft through rear bearing hole
in Main Casting. Push Spring Washer
(7) into bearing hole and assemble
Bearing (6) and FPulley (2). Push Main
Drive Shaft as far back as it will go
and install NEW "C" Ring (5) with
Waldesg retaining ring applicator
CR-310 (Singer P /N T38000X).

When tightening Screws (18} in
Front Collar (18}, be sure the
peints of the screws seat proper-
ly in the recesses in the Main
Drive Shaft (22), Otherwise the
Shaft will be burred and will not
be positioned properly in Pro-
jector. It is best to tighten cach
one a little bit at & time and al-
ternately with the other one until
they cannot be tightened further.
The Main Nrive Shaft (22) should
visibly move forward during the
tightening process. WManually
pushing the Main Drive Shaft (22)
forward, while starting to tighten
these screws, will help insure
they are seated properly.

Caution should be exercised in
tightening Set Screws (9) in the
Rear Collar (8} as above, The
Main Drive Shaft (22} will not
move forward when these screws
are tightened.

WARNING

From this point on, EXTREME
CARE should be taken to insure
that the pins on Claw Arm (58}
are not allowed to hit the Aperture
Plate or any other part of Pro-
jector, causing damage to them,

Rotate Main Drive Shaft (22) until flat
on Shaft just behind Front Bearing (17}
is at about 2 o' clock (See Shutter and
Shaft Alignment insert on Figure 3-4).
Rotate Shutter and Cam Assembly (14)
until Set Serew {(#1 in insert) lines up
with flat on Shaft {22). Gently push
Shutter and Cam Assembly (14) Forward
while pushing doewn on Claw Arm (38)
until cam follower on Claw Arm (58)
slides under Cam. Tighten Set Screw
{#1 in insert) on flat of Shaft {22). Make
sure Claw Arm (58} is not hitting
Aperture Plate.



Pull
Out and
Swing Up
Figure 3-3.
8. Be sure to use 2 new Spirol Pin {(11)

when reassembling Gear (10) to Main
Drive Shaft (22).

9. Be sure to install a new lubricating
pad (discard the old pad). Apply 15
drops of Teresso 0Qil N-75 to new pad.

10. Position Safety Shutter (12) to avoid
striking either the Shutter and Cam
Assembly (14) or the Chimney. Se-
cure Safety Shutter in position with
Set Screw (13). Hook safety shutter
Link (23) under tab on Safety Shutter
agssemhly.

Removal of Claw Arm (Figure 3-5)

WARNING

From this point on EXTREME
CARE should be taken to insure
that the pins on Claw Arm (8)
are not allowed to hit the Aper-
ture Plate or any other part of
Projector, causing damage to
them,

1, Remove oval point Jam Screw (#3 in
Shutter and Shaft Alignment insert
on Figure 3-4) and loosen remaining
two Set Screws (#1 and #2 in insert
in Shutter and Cam Assembly {14)

16 mm PROJECTORS

1000 Series

Tighten Nuts {3} for
. 001" Space Between
Washer (7} and
Framing Arm {18)

DISASSEMBLY AND REASSEMBLY
CLAW ARM WITH SIDE CLEARANCE
REQUIREMENT.

Figure 3-4)} so it ean be moved back
on Main Drive Shaft to make clear-
ance for removal of Claw Arm (8).
DO NOT move Shutter and Cam so
far hack that cam follower on Claw
Arm slips off Cam surface with
resulting damage to Claw Arm Pins,

Remove two Nuts (3) and Waghersg
{4) and (5).

L.oosen two Set Screws (§) and remove
Bushing (2}, Washer (7) and Pivot (1),

NOTE: Wipe Pivot (1} and Bushing
{2) with clean, dry rag, DO
NOT clean these two parts
with solvent.

Grasp Claw Arm (8) and pull it toward
you while at the same time swinging it
up in an arc-like motion (Extreme
care should be taken not to damage the
pins. )

Grasp Spring (9) and Claw Arm (8) and
unhook Claw from Spring being careful
not to lose Pin (10).



16 mm PROJECTORS

Reassembly of Claw Arm fo Projector {Figure 3-5)
WARNING

10,

11.

From this point on EXTREME
CARE should be taken to insure
that the pins on Claw Arm (8)
are not allowed to hit the Aper-
ture Plate or any other part of
Projector, causing damage to
them.

Apply DC44 lubricant to Pin (10) and
stick pin in place on the Claw Arm
making sure notch lines up with hole.

Apply DC44 to Rod (14) threads and
retaining ring notch.

Grasp Spring (9} and pull it back =so
Claw Arm (8) can he hooked onto it.

Position Claw Arm (8) so it may be
easily hooked onto Spring (9) {(usually

in a vertical position) making sure

Pin (10} is trapped in place by Spring (9).

Stzrt pin end of Claw Arm (8) into
slot between Framing Arm (16} and
Shutter and Cam Assembly, and in-
sert Claw Arm by reversing the arc-
like movement described in step 4 of
removal instructions.

Lubricate both sides of Washer (7)
with F5-1290 lubricant.

Assemble Pivot (1), Washer (7),
Claw Arm (8), Bushing (2), Wasgh-
ers {3) and (4) and Nuts (3).

Tighten Nuts (3) for .001" end play
and coat nuts with Blue Glyptal 7526,

Gently push Shutter and Cam Assemb-
ly forward while pushing down on Claw
Arm (8) making sure cam follower on
Claw Arm (8) slides under Cam.
Tighten Set Screw {#1 in Shutter and
Shaft Alignment insert of Figure 3-4)
on flat of Main Drive Shaft (see step

7 under Reassembly of Main Drive
Shaft to Projector). Make sure Claw
Arm (8) is not hitting Aperture Plate,

Rotate Pivot (1} so eccentric pin
is hetween & and 7 o'clock when
viewed from front of machine.
Tighten Pivot Set Screw (6).

Rotate Bushing {2} so its circum-
ference lines up with circumfer-
ence of the Pivot (1) and the greoove
in its side is slightly below the
groove in the side of the Pivot.
Tighten Claw Arm Set Screw (6).

1000 Series

12,

Manually rotate the inching knob to
make sure the Claw Arm Tins do

not strike the side of the Aperture
Plate Claw Slot. At the top of the
Claw Arm Stroke, the Top Claw Arm
T’in will be nearer the inside edge of
the Aperture Plate Slot {sketch below)
At the bottom of its travel, this Pin
will be nearer to the outside edge of
The Aperture Plate Slot. Loosen
Screw (5) and adjust Bushing (8}
(Fipure 4-8) so these two distances
are equal. (Removing Lamphouse
Cover and viewing Pins from behind
the Aperture Plate aids in this ad-
justment, }

-~ APERTURE
.—‘q_/"'—-—‘—z

MAIN CASTING e . NISTANCE

! A
|

TOP CLAW —— /)
PIN AT TOP .
OF STROKE

CLAW SLOT

TQP CLAW
PIN AT BOTTOM
OF STROEKE !

RE

IREMENT :
DISTANCE A = DISTANCE B

[«—DISTANCE

VIEWED FROM BEHIND _"I B

Disassembly of Supply and Take -up Reel Arms

1.

(Figure 3-6)

Mzrk one flat side of Spindle (3)
with a felt marker and then mark
Pulley (9} in line with the marked
flat side of Spindle. (This will
allow proper realignment of these
parts at time of reassembly if
both parts are to be reused,}

Press Roll Pin (4) out with Roll Pin
Inserting and Extracting Tool
T-38000-N. If this toeol is not
available, Roll Pin (4) may be
removed by GENTLY tapping it

out with 2 1/16" drive punch.

BE SURE TC SUPPORT END OF
PULLEY IF ROLL PIN (4} IS
DRIVEN OUT WITH DRIVE PUNCH.
Otherwise, Pulley Shaft may be
bent.

Clean Pulley (9) with Chlorothene or
Alecohol., Clean Oilite Bearings in
Arm (12) with a cotton swab or pipe
cleaner moistened with Instrument
©il N-75 {P/N 39479-P8).

——APERTURE FPLATE



Assembly of New Reel Arm Pulley to Reel Arm (Figure 3-6)

Figure 3-8.

Due to accumulated tolerances in machining of
parts used in Reel Arms, Pulleys and Spindles
are drilled at time of assembly.

1.

Assemble Pulley (2) to Arm (12) making
sure to hold Spring(s) (11) and Brake(s}
{10}in place until Pulley is seated.

Assemble Spindle (3), Collar (7} (for
Takeup Arm only), Washer (8) and a
Washer (35473-72) (this washer is
used to achieve proper end play and
will be removed in step 4) to end of
Pulley shaft.

Hold Pulley {9} and Spindle (3) firmly
together and drill a . 096 hole {#41
drill or 3/32" drill) in Pulley shaft
using hole in Spindle (3) as a locator.

Remove Spindle (3)and washer (35473-72)
installed in step 2.

Make sure Ball (5) and Spring (6) are
in place inside Spindle (3) and assemble
Spindle to shaft of FPulley (9).

Press Roll Pin {(4) into hole making
sure that both ende are either flush
with or slightly below the surface
of the Spindle.

16 mm PROJECTORS

1500 Series

For replacement pulley assy.,
drill , 096 (#41) hole it assem-

bly, aligning to obtain end play
of , 005" to .010™.

Torque: Takeup Arm - 4-T in.oz.
Supply Arm -~ 2-1,/2 - 4-1/2 in, o0z,

1.

Ll
.

Disassembly of Film Feed Clutch (Figure 3-7)

Remove Nut (1) and Spring (2) and
slide Driven Cluteh Plate Assembly
{7) ncluding 3-6) off shaft.

Remove Clutch (8), This part may
stick to either the Driving Plate (7)
or the Driven Plate (11) because of
a thin film of oil. Simply remove
the Cluteh (8) and wipe it off with

a clean, dry rag. DO NOT clean
with solvent.

Remove Pin {(9) and VERY GENTLY
lift Driven Plate {11) tryving not to
disturb the Cam (12), Ralls (13} and
Springs (14}).

CAREFULLY remove Balls (13) and
Springs (14) and then Cam {12} and
Washers (15) and {16),

Grasp Pulley {18} and tap threaded
end of shaft with 2 rubber or fiber
hammer to remove Pulley (19} and
Bearing {18},

Grasp Rearing (24) with padded pliers
and tap threaded end of shaft as above
to remove Bearing (24).

DO NOT clean Bearings (18} and (24}
or Clutch (8) with selvent, Use clean,
dry rag. All other metal parts may be
cleaned with chlorothene. See clean-
ing ingtruction for Lexan Gear (28) in
Section 11, Preventive Maintenance.

DISASSEMBLY ANT REASSEMRILY OF SUPPLY AND TAKE-UP REEL ARMS COMPLETE

3-n



18 mm PROJECTORS
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Supply Washers (15)
_.~As Required for . 015"

" to .025'" Space Between
Driven Plate (11} And
Hub of Pulley (19}

Figure 3-7. DISASSEMBLY AND REASSEMBLY OF FILM FEED CLUTCH ASSEMBLY

Reassembly of Film Feed Clutch (Figure 3-7}

1.

3-12

Apply one drop of Teresso Oil N-75
to Bearings (18) and (24) and mount-
ing post for Pawl {(5) and Toggle
Spring (3).

Apply a very thin coat of DC44 lubri-
cant to the slot in Driving Clutch
Plate {7), DO NOT get this lubricant
on the surface of the Plate,

Make sure Cam (12), Balls (13),
Springs (14) and Pulley (19} are clean
and free from dirt or grease. DO
NOT lubricate these parts.

Assemble parts in reverse order of
disassembly. (See insert on Figure 3-
7 for orientation of Cam (12), Balls
{13) and Springs (14}. See note below.)

NOTE: A very thin, sharp, non-mag-
netie tool such as a dental pick
is very useful in assembling
Cam (12), Balls {(13) and
Springs {(14). Assemble first
Spring and Ball and rotate Cam
(12} slightly counterclockwise
while pushing Cam (12} toward
the ingide wall of hub at point

where Ball is. This pushes
Ball up ramp to allow maximum
room for assembling next
Spring and Ball.

If the second Ball does not
drop right in place, gently
depress spring with sharp
tool and Ball will drop.

Use same counterclock-
wige motion described above
to force both Balls up ramps
and place third Spring and
Ball in position. Gently de-
press spring with tool and
Ball will drop.

Supply Washer (15) as required to
achieve spacing of . 015" to . 025" be-
tween Driven Clutch Plate (11} and
rim of hub on Pulley (19).

Inner pin on Driven Clutich Plate (11)
must engage slot in Cam (12),

Apply DC44 lubricant to teeth of
Gear (26).




Disassembly of Motor Drive Unit Components (Figure 3-8)

16 mm PROJECTORS
1000 Seriles

Remove Drive Belt by manually ro-
tating Inching Knob while forecing
Belt off back edge of Main Shaft
Pulley. (Place Scund/Silent lever
in Silent position if Projector has
this feature.}

Remove Fan and Hub Assembly (1)
through (8) by supporting Motor
shaft and gently tapping out Spirol
Pin (7).

Remove Pulley (9} and Bearings
(8) and (10},

Clean Pulley (2} with Chlorothene.
Wipe Motor shaft and Bearings (8)
and (10) with clean, dry cloth.

Reassembly of Motor Drive Unit Components (Figure 3-8)

1.

Apply F5-1290 to Motor Shaft, in-
gide diameters and outside faces of
Bearings (8) and (10), and inside
diameter of Pulley (9),

Adjust Collar (11)
for . 005" to . 010" Stap
end play on

Pulley (9)

Assemble Bearings (8) and (10) to
Pulley {2) and install (Pulley (9)
on Motor Shaft.

Apply Vischem 352 lubricant to
inside diameter of Spring (6)
(Between Spring (6) and Hub (5) }
and install TTub Assembly (1)
through (6), lining up hole in Hub
Agsembly with hole in Motor Shaft.

Support Motor shaft and gently tap
NEW Spirol Pin (7) into hole.

Examine Drive Belt and replace i
worn or stretched.

Make sure no lubricants are on
Drive Belt or driving surfaces of
Pulley (9).

Adjust Collar (11) for . 005" to
. 010" end play of Pulley (9).

Figure 3-8, DISASSEMBLY AND REASSEMBLY OF DRIVE UNIT ASSEMBLY.




16 mm PROJECTORS

1000 Series
Q @?
1

LEVER

3.

w

REASSEMBLY OF DRIVE BELT SHIFT
FORK ASSEMBLY

Figure 3-8.

SHOE ASSY.

Reassembly of Drive Belt Shift Fork Assembly (Figure 3-9)

1. Lubricate Spacer (3), working surfaces
of Lever, and Washer {2) with Vischem
352 lubricant.

2. Tighten Nut (1} until Fork and Lever
rotate freely with no perceptible end

play.

THREADING CONTROL ARM

L

"~ ROLLER

G

SURFACE "A"

FILM TENSION ARM
Tigure 3-10. REASSEMBLY OF THREADING CONTROL ARM

Reassembly of Threading Control Arm (Figure 3-10)

1. Apply Vischem 352 lubricant to Roller
Shafts. Clean lubrieant off Reller ends.

2. Adjust Rings (1) to obtain end play of 0.005"
to 0.015 between Rings (1} and Rollers.

Ring (2) must be assembled with throat
parallel to bottom edge of control arm
{(surface ""A")Y and facing closest edge
of control arm. Spring (3) must
rotate feely without end play.

Apply DC-200 to surface of Stud (3) and
to face and inside diameter of Hub.

Tighten Screw (4) to 95-105 inch ounces
of torque.

NQTIE; When installed properly,
Spring (5) hangs loose when
Threading Contrel Arm is in
Forward or Reverse position
and is under tension to hold
Film Tension Arm up when
Threading Control Arm is in
Thread position.

DAMPENER ASSY.

T

FOLLOWER ASSY,

Figure 3-11, FEED SPROCKET SHOE COMPLETE

Feed Sprocket Shoe Complete (Figure 3-11)

1, Wash all parts in methyl alcohol.
Inspect Rollers for wear. Apply
Vischem 352 lubricant to studs on
Shoe Assembly. Apply one drop of
Singer Instrument Oil Teresso
N-75 between halves of Roller on
Follower Assembly.

2. When reagsembling, load Springs with

one full turn of pre-tension, Add
washer(s) under cover as required
to permit Follower Assembly and
Dampener Assembly to be returned
smoothly by spring action without
binding. Wipe excess lubricant
from rollers and supporting parts.

3. Fasten pad in position using A-963-B

adhesive.



Wﬁ /APERTURE PLATE

GUIDE

SPRING

16 mm PROJECTORS

Figure 3-12. APERTURE PLATE ASSEMBLY

Aperture Plate Assembly (Figure 3-12)

1. Clean Guide and Aperture plate using
a cloth dampened with chlorothene.
Use a toothpick or brush to remove
deposits of dirt and emulsion. In-
spect all parts for wear and damage.

NOTLE: Examine Aperture Plate
around claw pin slot and on
narrow raised rib along other
side of aperture. If chrome
plating is worn off. Aperture
Plate, it will appear very
dull in these areas (stainless
steel showing through}). Re-
place Aperture Flate if plating
is worn off.

2. When assembled, film edge Guide
must move freely, smoothly, and
be returned by action of the spring.

3. If Guide pressure is not within toler-
ance, reshape Spring to meaintain
1,250 +0.125 oz. at each pad.

4. Measure Guide pressure with Push-
Pull Gage No. 516-500 or equivalent
(16 oz, x + oz. increment), This
tool will not be supplied by Singer
Education Systems, but should be
ordered from John Chatillon & Son,
85 Cliff Street, New York, New
York 10038

1000 Series

v

PULLEY ASSY

ARM ASSY

TAKE-UP CLUTCH BRACKET

TFigure 3-13. TAKE-UP CLUTCH ARM COMPLETE

Take-up Clutch Arm Complete (Figure 3-13)

1.

2,

Wipe Pulley Assembly with cloth dampened
with ehlorothene. Other components of
the take-up arm can he waghed in chloro-
thene if cleaning is required.

Lubricate stud on Arm Assembly with 00-9
Keystone lubricant before assembling Pulley.

Cleaning of 2-3 Blade Shutter

1.

Push clean, dry cloth under Shutter
and flusgh hetween blades of Shutter
with alecohol, manually moving
Shutter from 2 to 3 blade position
while flushing. Be sure to pre-
vent alecohol from getting on

Shutter Cam.

Run Projector and move Sound/
Silent lever between its two posi-
tions. Shutter should shift freely
from 2 to 3 hlade position when
moved from Sound to Silent and
vice versa.

The 2-3 Rlade Shutter needs no
lubrication. A VERY SMALL
amount of molybdenum disulfide
(molycote Z) may be used if
desired.

3-15
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PHOTO DIODE
T

16 mm PROJECTORS
1000 SERIES

i
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Figure 3-14, REPLACING PHQTC DIODE CHIP IN SOUND DRUM SUPFORT
Replacing Photo Diode Chip in Sound Drum
Support (Figure 3-14)

Mark body of Sound Drum Support at
outer end of Photo Diode (this establishes
proper orientation for installation of new
Diode).

Remove Retainer (1) Photo Dicde (2) out
of slot. Clip leads and discard Diode.

Remove'lnsulating Tubing (3} and un-
solder remaining portion of Diode leads.

Clean residual epoxy cement from Photo
Diode Slot.

Posgition new Photo Diode inte Slot with
shiny, black surface up (red wire) and
end alipned with mark made in Step 1.
Assemble Retainer (1) to hold Photo
Dicde in place, orienting Retainer as
shown in Figure 3-14. Make sure Photo
Diode is perfectly flat in slot. {(End of

Photo Diode should be . 293" --about 9/32"

from end of Sound Drum Support.) PHOTO

DIODE 1S VERY FRAGILE. BE VERY
CAREFUL NOT TO BREAK IT!

Mix 100 parts of Hysol R9-2039 Resin to
11 partg of Hysol H2-3404 Hardener (by

weight). Dip a toothpick or paper clip in
cement mixture and apply cement to

Slot, contacting front edge of Photo Diode
so cement will run under Diode. DO NOT
allow cement to get on top surface of
Diode. Allow cement to dry thoroughly
(over night} before proceeding.

7. Slide Insulating Tubing on leads of Photo
Diode and make sure that the third piece
of Insulating Tubing is on Shield of Cable
(4). Solder Black lead of Photo Diode
to Shield of Cable and Red lead to Center
Conductor of Cable. Slide tubing over
solder connections (It may be helpful to
cut Cable Tie (5) so Cable can be lifted
out of Slot for soldering). Dress wires
into Slot and replace Cable Tie if cut.

8. Measure resistance between Shield
and Sound Drum Support with Chmmeter.
Resistance must be 5 Megohms MINIMUM.

Motor Run Capacitors

Motor Run Capacitors (C15) and (C16} have
been eliminated from all Projectors manu-
factured after L4 Code. If these Capacitors
go bad in other machines, it is not necessary
to replace them. Simply remove them both.
See Figures 6-3 and 6-7.



16 mm PROJIECTORS

SECTION IV. MECHANICAL ADJUSTMENTS

1000 Series

AND SPECIFICATIONS

Mechanical Adjustments and Specifications are dis-

cussed in the order in which they would be done if

the projector had been completely disassembled and

reassembled.

Adjustments which are done as part

of Reassembly procedure are not discussed here but

are covered in SKCTION III, DISASSEMBLY AND
REASSEMBLY PROCEDURFES.

Before attempting any adjustments, manually
rotate the inching knob to make sure the Claw
Arm Pinsg do not strike the sides of the Aper-
ture Plate Claw Slot., At the top of the Claw
Arm Stroke, the Top Claw Arm Pin will be
nearer the inside edge of the Aperture Plate
Slot (Figure 4-7). At the bottom of its travel,
this Pin will be nearer to the outside edge of
the Aperture Plate Slot, Loosen Screw (5}
and adjust Bushing (8) (Figure 4-8) so these
two distances are equal, (Removing Lamphouse
Cover and viewing Pins from behind the Aper-
ture Plate aids in this adjustment.)

Main Shaft Adjustments (Figure 4-1)

1. Pogition Safety Shutter to avoid striking
either the Shutter and Cam Assembly or

SHUTTER & CAM ASSY
SAFETY SHUTTER

SAFETY SHUTTER LINK

the Lamp Chimney. Secure Safety

Shutter in posgition with Setscrew. Make
sure Safety Shutter Link is hooked under
tab on Safety Shutter. ILink znd Spring
must not strike Shutter and Cam Asscmbly.
Adjust Shutter Stop Bracket so Salety
Shutter Link dees not hang up on it

either in Forward or Reverse Operation

of the Projector.

Main Shaft Pulley {Motor Drive Belt
Tracking) (All models except 1030N) -
Toosen two setscrews in Main Shaft
Pulley and move Pulley so Motor Drive
Belt rides on crown of both the Main
Shaft Pulley and the Motor Pulley, about
1/16" from the flanged edge of both
Pulleys. The Projector must be run

in the Forward mode, Sound speed to
check this adjustment.

NOTE: The visible screws in
the Main Shaft Pulley may be
jam screws. If loosening them
will not allow the IPulley to move,
remove them and loosen the set-
screws under them. Be sure to
tighten setscrews securely after
adjustment and replace jam screws
if removed, If there is a flat on
the Main Drive Shaft the Set-
screws must be tightened on the
flat.

SAFETY SHUTTER SETSCREW

SHUTTER STOP BRACKET
DRIVE SHAFT

REAR COLLAR

COLLAR SETSCREWS

' L-SPRING WASHER

INCHING I'iI\IO]E’I"~

——

— 4

Gl

SPIROL PIN ~—]

-
]

DRIVE GEAR’]

1 REAR BEARING

— PULLEY

A
i'\@l} [-'PULLEY SETSCREW

FRONT COLLARU-\/ [

COLLAR SETSCREWS

RETAINING RING

FRONT BEARING

Figure 4-1.

\ SPIROL PIN

e
|

RETAINING RING

////

DRIVE GEAR

DRIVE SHATT



Drive Belt Shifi Forks Motor Adjustments—1030N (Figures 4-3 and 4-4)

1, Start adjustments of Motor mount-
ing with one each of Washers (6)
(35473-63X) and (4) (35473-46X)
on each mounting screw of the Motor
Mounting Plate {11), {(Washer (2} is

2. Move Sound/Silent lever back and forth shown on drawing as reference only:
between Sound and Silent and check that see Step 5 below).
Drive Belt shifts properly between the
two steps on both the Main Shaft PPulley
and the Motor Pulley. If this require-
ment cannot be met, recheck adjust-
ment of Main Shaft Pulley and Shift
Forks. Also check Grommets in
Motor Plate for wear causing Motor
io sag.

1, Bend Shift Forks slightly to maintain
a clearance of 1/8" minimum between
the Drive Belt and the Shift Forks in
both Sound and Silent speeds.

2. Thread Nut {(9) 21l the way down to
Motor Mounting Plate (11).

Loosen Nut (7} and turn Screw (1)
counterclockwise (using screw-
driver slot) to relax tension on
Motor Belt. (Figure 4- 3)

(]

Figure 4- 2. DRIVE UNIT ASSEMBLY

4, Atlign Main Shaft Pulley laterally
with Motor Pulley (14).

Motor Damper (Ail models except 1030N) (Figure 4-2) 5. Add or subtract Washers (6) and/or
(4} to obtain best Belt {13) tracking
1. With Projector running in Forward/ {Motor Shaft parallel with Main
Sound speed, adjust Screw (17) until Drive Shaft). Keep Motor Plate (12)
rubber pad on Screw (17) just con- and Motor Mounting Plate (11) as
tacts Motor Mounting Plate, Tighten parallel'as possihle.
Nut (18) to lock adjustment.
. Belt (13) must not rub sides of Motor
2, DO NOT OVER-TIGHTEN. DO NOT Pulley. If necessary, move Main
make this adjustment to establish Drive Shaft Pulley so that its flange
bhelt tracking, This adjustment is guides the helt.

made to reduce Motor vibrations

and Projector noise. 7. Adjust Nut (5} for . 030" end play

on Screw (1).



16 mm PROJECTORS

8. Turn Screw {1} clockwise {using
serewdriver slot) until there is ap-
proximately . 015" clearance each
gide of Grommet (3}, Tighten Nut
{7) against Weld Nut (8) while
maintaining this clearance,

a. Vary tension on Spring {10} by ad-
justing Nut (9) until Drive Belt
meshes with Pulley Teeth without
excessive whine,

10, Recheck clearance requirement
in Step 8. T.oosen Nut (7) and
readjust if necessary. If read-
justment is made, recheck Step
9, Continue performing Steps 8
and 9 alternately until both re-
quirements are met.

TFigure 4-3.
Reel Arm Belt {Take-up and Supply)
If ends of belts were disconnected, close gaps

between hook ends and body of helt by bending
hooks slightly. The two ends of the bell must

1000 SERIES

1030N MOTOR MOUNT ADJUSTMENTS

Figure 4-4,

appcar to be in line with each other when belt is

held taul.

Claw Arm Adjustments

Before attempting any adjustments, manually
rotate the inching knob to make sure the Claw
Arm Pins do not strike the sides of the Aper-
ture Plate Claw Slot. At the top of the Claw
Arm Stroke, the Top Claw Arm Pin will be
nearer the inside edge of the Aperture Plate
Slot(Figure 4-T).At the bottom of its travel,
this Pin will be nearer to the cutside edge of
the Aperture Plate Slot, IToosen Screw (3}
and adjust Bushing (8) (Figure 4-8) so these
two distances are egual.
Cover and viewing Pins from behind the Aper-
ture Plate aids in this adjustment. )

1. Pin Protrusion - One of the most
critical adjustments on all Singer
16 mm Projectors is Claw Pin Pro-
trusion, If Protrusion is not correct,
the operation of the machine will be

(Removing Lamphouse

very erratic even though zll other
adjustments are correct.

a. Open Film Gate, Remove Lamp-
house Cover and rotate Inching
Knob until the Claw Arm moves
hack away from the aperture plale.

b. Insert Protrusion Gauge G-10-
38000 in channel between Pressure
Shoe and Aperture Plate with
stepped surface of metal
gauge end facing aperture
plate {see Figure 4-5). Push
the Gauge well down into the
channel,

c. Gently close Film Gete to hold
Gauge in place - be careful not
to exert too much pressure on
Film Gate I.ever or Pressure

Shoe may be bent.

1030N MOTOR MOUNT ADJUSTMENTS

d. Pull Gauge up until an imaginary
line drawn across the top of the
Lamphouse Cover intersects the
red tape approximately at its
center.

e. Connect one lead of an Ohm-
meter or Continuity tester to
the brass screw on the Gauge.
Connect the other lead to the
chassis of the Projector (Con-
necting point must be free from
paint, dirt or grease).

f. Rotate Inching Knob clockwise
to cause the Claw Arm to move
up and toward the Aperture Plate.
Stop rotating Inching Knob when
Claw Arm Pins enter slot in
Aperture Plate and start down.
{Edge of Shutter Blade will be
just below Aperture, )
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CORRECT PROTRUSION

4]
S

G~10-38000
GAUGE —————

CLAW ARM
NOT TQUCHING
.Qda"

FALAN

]

TOUCHING
.aas"

TNCORRECT PROTRUSION

Fala

L
i

TOOQ SHORT

Measuring
Surfaces

{ ! New Style
Gauge

e
TQO LONG

Figure 4-5. CLAW PIN PROTRUSION

Push Claw Arm toward
Aperture Plate with finger
and gently push Gauge down
until kottom of Gauge touch-
es top pin of Claw Arm.
(Ohmmeter or Continuity
Tester will show continuity
reading}.

Release Claw Arm and ob-
serve position of red and
yellow reference tapes,
Slide Gauge down 1/2 width
(1/4 width with new style
gauge} of either tape., (An
imaginary line drawn across
the top of the Lamphouse
Cover generally intersects
the yellow reference tape at
its center when this step is
completed), The imaginary
line intersects the yellow
tape on the new style gauge
about 1/4 of the way up
from the bottom.

If Meter or Tester showsg
continuity, Protrugion is too
much {more than .040'") and
should be adjusted. If no
continuity is shown, gently
push gauge down one width
of tape. Continuity indicates
correct protrusion between
.035" and . 040". No Con-
tinnity indicates Protrusion
is too little (less than . 035")
and should be adjusted, (Figure 4-5)

To Adjust - Remove Jam

Screw (3) and loosen Screw

(2), (Figure 4-6) Position

Gauge with bottom step aligned
with top pin of Claw (Claw must
be positioned as in Step (f)
above). Grasp Shutiter and
loosen Screw {1). Move Shutter
on Main Drive Shaft while ob-
serving meter or tester. When
continuity is established, allow
Shutter to move back to the
point of just breaking continuity
and tighten Screw (1}, ({Screw
(1) must always be tightened on
the flat of the shaft. This may
be accomplished by rocking the
Shutter slightly during wne
initial tightening). Push Gauge
down as in Step (h) above and
check for continuity, If no
continuity exists, repeat this
entire process until no con-
tinuity exists on the lower step
of the Gauge but continuity does
exist on the upper step. (See
(Figure 4-5)

Tighten Screw (2} and recheck
requirements of Step (k) above.
If tightening Screw (2) results
in failure to meet those require-
ments, repeat Step (k) until
tightening Screw (2) no longer
causes failure.
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FRONT VIEW

OVAL POINT #1

FLAT ON
MAIN SHAFT

CAM FLAT
PULL DOWN

171-A6-3
OVAL POINT #3
171-A8-3

"w'" POINT #2
43496-P001

TORQUE ALL SCREWS
140 In. Oz,

SHUTTER / CAM POSITION
WHEN ADJUSTING CLAW
ARM PIN PROTRUSION

SHUTTER & SHAFT ALIGNMENT

Figure 4-6, SHUTTER AND SHAFT ALIGNMENT

m. Tighten Screws (1) and (2) to
140-inch/ounces of torque
{(very tight) and replace Screw
(3) and tighten securely.

Claw Pull Down Stroke and Side Clear-
ance (Figures 4-7 » 4-11) These Two
Adjustments are interdependent and
must be adjusted at the same time, If
either one is adjusted, the other must
be checked and adjusted as necessary
until requirements for both can be met,

(See Step 3 for adjustments to
Model 1040).

A good starting position for the Pivot

(8) (Figure 4-8) places its Eccentric Pin
at about 7 O'Clock when viewed from
front of Projector (See Figure 4-11},
The notch in Bushing (8) (Figure 4-8)
should be slightly below the noteh in
Pivot {#) so an imaginary line drawn
across the top of Bushing notch lines

up with bottom of I’ivot notch.

Before attempting any adjustments,
manually rotate the inching knob to
make sure the Claw Arm Pins do
not strike the sides of the Aperture
Plate Claw Slot. At the top of the
Claw Arm Stroke, the Top Claw Arm
Pin will be nearer the inside edge of
the Aperture Plate Slot (Figure 4-T),
At the bottom of its travel, this Pin
will be nearer to the outside edge of
the Aperture Plate Slot. Loosen
Screw (5) and adjust Rushing (8}
{Figure 4-8) so these two distances
are aqual, (Removing Lamphouse
Cover and viewing Pins from behind
the Aperture Plate aids in this ad-
justment.)

a. Thread an old film in the
Projector {do not use a good
film for this adjustment) and
adjust Framing Knob to elim-
inate any frame lines at top or
bottom of projected image with
the Projector running in Forward.
If excessive noise results when
framing knob is moved, stop
machine and check location of
Claw Arm Pins in sprocket

|-«—— APERTURE

MAIN CASTING —[+~—-DISTANCE
A

TOP CLAW —__1,Q
PIN AT TOP

OF STROKE i
. l~—APERTURE PLATE
: CLAW SLOT

TOF CLAW
PIN AT BOTTOM !
OF STROKE !

REQUIREMENT :
DISTANCE A = DISTANCE B

— "*DISTANCE
B

VIEWED FRCM BEHIND

Figure 4-7. SIDE CLEARANCE



b.

holes of film. When Framing
ig correct, the Top Claw Arm
Pin should be the same distance
from the inside edge of the
sprocket hole at the top of its
stroke as it is from the out-
side edge of the sprocket hole
at the bottom ot its stroke
{(Figure 4-7).Loosen Screw (5}
and adjust Bushing (8) (Figure 4-
8) so these two distances are
equal, Remove film from Pro-
jector after proper Framing
and Side Clearance are es-
tablished.

16 mm PROJECTORS
1000 SERIES

SPRING STUD (Early models)

8/ C‘i{
5

PIVOT
BUSHING

Figure 4-8. CLAW ARM

Remove Motor Drive Belt or
disconnect Motor wires so Main
Prive Shaft will not turn during
next adjustments. Be careful
not to disconnect hlower wires.

(As an alternative, Still Button may
te depressed on models having that
feature).

Rotate Inching Knob clockwise
until Claw Arm Pins are in the
Aperture Plate Slot at the

bottem of their travel, Insert
Stroke Setting Gauge (ST-3880)
into Aperture Plate Film Channel.
Close Tilm Gate. Mzke sure
Pressure Shoe seats properly.
Push Gauge down until it hits
Claw Arm Pins.

Rotate Inching Knob clockwise
through enough cycles of the Claw
Arm to draw the target in the

Gauge into the aperture. Be
careful not to allow the Claw
Arm to move up at any time
when the Pinsg are engaged in
the sprocket holes. The Pins
must pull the Gauge down
smoothly for measurement

te be valid,

After Gauge Target has been
moved into Aperture, continue
turning Inching Knob clockwise
so Claw Arm Pins withdraw at
bottom of stroke and raise to
top of stroke. STOP turning
Inching Knob when Pins re-
enter sprocket holes BEFORE
they start moving down. (The
Shutter Blade will be even with
bottom edge of Aperture.)
NOTE: If you go too far, go
back to Step (c) and repeat.

Turn on lamp and project image
at least 8" wide (a wide angle
lens will help achieve this width
at a shorter projection distance),
raise elevation approximately 1"
{this will get you set up {in case
stroke is in need of adjustment),
and draw a reference line full
width of Target on bottom step.

(Figure 4-9).
PROJECTED IMAGE

I} SHUTTER JUST

BELOW APERTURE,

PIN ENTERS
—STOP-

g.

TG

2) DRAW REFERENCE
LINE

CLEARANCE
UNDER PIN

Figure 4-9. CLAW PULL DOWN

STROKE SET-UP

Lift or push Gauge up. Project-
ed Target will move down. Upper
Target step must touch reference
line drawn in Step (f) for correct
stroke. (Figure 4-10).

,@___

>

3} PUSH
GAGE UP

4)TOP STEP MOVES DOWN

TO REFERENCE LINE FOR
CORRECT STROKE

“‘ e—.00I5

S 5) GAGE TOUCHES PIN

Figure 4-10. CLAW PULL DOWN STROKE



Adjust by placing Shuttle Cam
Adjusting Tool (5T-5884) on
Claw Arm DPivot (9) (Figure 4-8),
loosening Screws (4) and (5) and
rotating Pivot (9) and Bushing (8)
the same amount in the same
direction simultaneously. Turn
counterclockwise (as viewed from
front of projector} to shorten
stroke and clockwlise to lengthen
stroke. (Figure 4-11)

IMAGE MOVES DOWN
WHEN GAUGE IS
MOVED UF

16 mm PROJECTQORS
1000 SERIES

Requirement:

The Top Claw Arm Pin should be the
same distance from the inside edge
of the Gauge sprocket hole at the top
of its stroke as it is from the outside
edge of the Gauge sprocket hole at the
bottom of its astroke (Figure 4-7),

Loosen Screw (5) and adjust Bushing
(8) (Figure 4-8) So these two distances
are equal.

SER

ol

KET HOLE

4

0015

REFERENCE LINE

CORRECT STROKE

_T

TOP CLAW ARM PIN

CORRECT ENTRY OF
TOF CLAW ARM PIN

CLAW ARM
PIVOT

ECC IcC
PIN

STARTING POSITION

-

Vd

Y
Lo

REFERENCE LINE

STROKE TCO LONG

TCFP CLAW ARM PIN
ENTERS TOO HIGH

(O

NS
S

TURN CQUNTER-

CLOCKWISE TO
SHORTEN STROKE

@

REFERENCE LINE

STROKE TOC SHORT

PROJECTED IMAGE

TOP CLAW ARM PIN
ENTERS TOO LOW

POSITION CF TOP CLAW
ARM PIN AT REENTRY
INTO SPROCKET HOLE

OF GAUGE

()

TURN CLOCFWISE TO
LENGTHEN STROKE

POSITION OF PIVOT

Figure 4-11. CLAW PULIL DOWN STROKE ADJUSTMENT

NOTE: Theoretically, turning Pivot (9)
and Bushing (8) equally will change

Pull Down Stroke but not side
clearance, However,
ance should be checked,

side clear-

WHEN ADJUSTMENTS ARE COM-
FPLETE, THE ECCENTRIC PIN IN

FRONT PIVOT MUST ALWAYS

BE BETWEEN 6 and 9 O'CLOCK .

AS VIEWED FROM FRONT OF PRO-

JECTOR.

IF NOT, the cam follower

on the Claw Arm may be severely worn.
requiring replacement of Claw Arm.

4-7



Figure 4-12. MODIFIED SAFETY SHUTTER (42994-G1)

16 mm PROJECTORS

j. TIf Stroke was adjusted, repeat
Steps (c) through (h). When
performing Step (f). it is quite
praobable that the bottom step
of projected Target no longer
rests on the reference line.
ADITUST ELEVATION to line
up bottom step of projected
Target with reference line and
then proceed with Steps {g) and
(). It may be necessary to
repeat this sequence of steps
several times until correct
stroke and side clearance are
obtained.

k., A final, dynamic check for
proper Side Clearance is made
during the TF'raming Adjustment
which follows.

Claw Pull Down Stroke and Side Clearance

(Figures 4-7 thru 4-11})

BEND

T

+

i

CAUTION: When working on Model 1040

Projectors, NEVER I.OOK AT THE LAMP!

It is advisable to wear dark or tinted
glasses (preferably safety glasses} when
working on these projectors.

Claw Pull Down Stroke and Side Clear-
ance Adjustments are interdependent
and must be adjusted at the same time.
If either one is adjusted, the other must
be checked and adjusted as necessary
until requirements for both can be met.

A good starting position for the Pivot (9)
{(Figure 8) places its Kccentric Pin at

ahout 7 QO'Clock when viewed from front
of Projector (See Figure 4-11).The notch

1000 SERIES

HEAT
. FILTER

in Bushing (8) (Fig. 4-8) should be slight-
ly below the notch in Pivot (9) so an
imaginary line drawn across the top of
Bushing notch lines up with bottom of
Pivat notch.

Refore attempting any adjustments,
manually rotate the inching knob to
make sure the Claw Arm Pins do not
strike the sides of the Aperture Plate
Claw Slot. At the top of the Claw Arm
Stroke the Top Claw Arm Pin will be
nearer the inside edge of the Aperture
Plate Slot (Figure4-7),At the bottom
of its travel, this Pin will be nearer
to the outside edge of the Aperture
Plate Slot, Loosen Screw {5) and ad-
just Bushing (8) (Figure 4-8}) So these
two Distances are equal. (Removing
Lamphouse Cover and viewing Pins
from hehind the Aperture Plate aids
in this adjustment.)

a. Thread an old film in the
Projector {do not use a good
film for this adjustment) and
adjust I'raming Knob to elim-
inate any frame lines at top
or hottom of projected image
with the Projectar running in
Forward. If excessive noise
results when framing knoh is
moved, stop machine and check
location of Claw Arm Pins in
sprocket holes of film. When
framing is correct, the Top
Claw Arm Pin ghould be the
same distance from the inside
edge of the sprocket hole at the
top of its stroke as it is from
the outside edge of the sprocket
hole at the bottom of its siroke
{Figure 4-7), Loosen Screw (5)
and adjust Bushing (8) {(Figure 4-
8) so these two distances are
equal Remove film from Pro-
jector after proper Framing
and Side Clearance are established.

k. Rotate Inching Knob clockwise
until Claw Arm Pins are in the
Aperture Plate Slot at the bot-
tom of their travel. Insert
Stroke Setting Gauge (ST-5880)
into Aperture Plate Film Channel.
Close Film Gate. Make sure
Pressure Shoe seats properly.
Push Gauge down until it hits
Claw Arm Pins.

c, Rotate Inching Knob clockwise
through enough eycles of the Claw
Arm to draw the target in the
Gauge into the aperture. Be
careful not to allow the Claw
Arm to move up at any time
when the Pins are engaged in
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the sprocket holes, The Pins and clockwise to lengthen stroke.

must pull the Gauge down (Figure 4-11},

smoeothly for measurement to

be valid. NOTE: Theoretically, turning Pivot
(9) and Bushing (8) equally will

After Gauge Target has been change Pull Down Stroke but not

moved into Aperture, continue gside clearance, However side

turning Inching Knob clockwise clearance should he checked,

so Claw Arm Pins withdraw at
bottom of stroke and raise to
top of stroke, STOP turning
Inching Knob when Pins re-
enter sprocket holes BEFORE
they start moving down. (The
Shutter Blade will be even with
bottormn edge of Aperture. )
NOTE: If you go too far, go
back to Step (b) and repeat.

Requirement:

The Top Claw Arm I’in should he the
same distance [rom the inside edge

of the Gauge sprocket hole at the top
of its stroke as it is from the outside
edge of the Gauge sprocket hole at

the bottom of its stroke (Figure 4-7).
Loosen Screw (6) and adjust Bushing
(8) {(Figure 4-8) So these two distances

Modify a discarded 42994-G1 are equal,
Safety Shutter as shown in
{(Figure 4-12). (A Similar heat
filter may be used),

WHEN ADJUSTMENTS ARE COM-
PLETE, TIIE ECCENTRIC PIN IN
FRONT PIVOT MUST ALWAYS

LAY BETWELEN 6 AND 8 O'CLOCK
AS VIKWED FROM FRONT OF PPRO-
JECTOR. IF NOT, the cam follower
on the Claw Arm may he severely
worn reguiring replacement of

Claw Arm,

Hang this Heat Filter on the
front of the Arc Lamp Mount-
ing Bracket so it is between
the Lamp and Aperture. Make
gure there is enough clearance
50 the Dowser does not hit the
T'ilter when the Dowser is

raised. 1. 1If Stroke was adjusted, repeat

Steps (b} through (k). When
performing Step (h), it is
quite probable that the hottom
step of projected Target no
longer rests on the reference
line. ADJUST ELEVATION
to line up bottom step of pro-
jected Target with reference
line and then proceed with
Steps (j) and (k}. It may be
necessary to repeat this se-
quence of steps several times
until correct stroke and side
clearance are obtained.

Operate QFF-ON-LAMP Switch
to LAMP. T.eave RUN Switch
OFF. It is suggested that the
Lamp be left ON during the re-
maining tests. If the Lamp is
turned QFF, it must be allowed
to cool before it will strike again.

Manually raise Dowser and pro-
ject image at least 8" wide (a
wide angle lens will help achieve
this width at a shorter projection
distance), raise elevation ap-
proximately 1' {this will get you
set up in case stroke is in need
of adjustment), and draw a ref-
erence line full width of Target
on bottom step. {Figure 4-9).

Framing Adjustment {Figure 4-13)

1. After Claw Arm Adjustments
have been checked and/or made,
the Framing Limit Plate can be

Lift or push Gauge up. Pro- adjusted.

jected Target will move down.
Upper Target step must touch
reference line drawn in Step (h)
for correct siroke. (Figure 4-10),

2, Thread film in Projector and
run in Forward. Adjust
Framing Knob to eliminate any
frame lines at top or bottom of

Adjust by placing Shuttle Cam projected image.

Adjusting Tool (ST-5884) on Claw
Arm Pivot {9) (Figure 4-8), loosen -
ing Screws (4) and {5) and rotating
Pivot (9) and Bushing (8) the same
amount in the same direction
simultaneously. Turn counter-
clockwise {(as viewed from front

of projector) to shorten stroke

J. Loosen two Screws (30) and slide
Framing Limit Plate (28) so top
of Framing Arm {34) is centered
in notch of Framing Limit Plate
(28). BE CARETFTUL not to move
Rewind Lever Stop (28) when
making this adjustment.

Tighten two Screws (30).
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NOTE: If Projector becomes noisy

Figure 4-13.

FRAMING ADJUSTMENT

Film Pressure (Figure 4-14)

Run film in Projector in Forward
mode and adjust Framing Knob
maximum in both directions. A
frame line should move into the
projected picture an equal amount
on hoth top and bottom. Readjust
Framing Limit Plate (28) until
this requirement can be met.

1,

when the Framing Knob is ro-
tated maximum in either direction,
the Side Clearance is not correct
and must be adjusted, (See Claw
Arm Adjusiments).

Open Film Gate, remove Projection Lens
and insert Film Pressure Gauge G8-38000
into Lens Holder. Seat contact button of
gauge against pressure shoe. Needle
should move slightly. Set dial of gauge

to 0. Thread a piece of black and white
film in film channel and close gate. De-
flection must measure 0 to 4 (0. 000" to
0.004") with film pressure adjusting lever
in the LO position and 25 to 35 (0. 025" to
0.035"} with lever in the HI position.

To adjust, remove Screw and pry Film
Pressure Lever off of Pressure Lever
Eccentric (be careful not to chip paint on
Lens Holder), Rotate Pressure Lever
Eccentric until dial indicator on Gauge
reads 30 (0.030"}. Replace Pressure
Lever, orienting it so Stop Pin on Lens
Holder prevents it from being rotated any
further in a clockwise direction (Pressure
Lever will be stopped in HI position).
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Figure 4-14, FILM PRESSURE ADJUSTMENT

Miove Pressure Lever hack and forth from
HI to LO several times. The dial indicat-
or will vary from 0 to 4 (0, 000" to 0.004")
in the LO position to 25 to 35 (0. 025" to
0.035') in the HI position.

Film Pressure Shoe Seating {(Figure 4-15)

1,

Thread film in Projector, close Film Gate,
run in Forward and adjust Film Pressure
Lever for quietest operation. The pro-
jected picture should be steady--no jump-
in or jittering--and the Projector should
run quietly in the Gate area.

Run the Frojector in Heverse. The pro-
jected picture should be steady and the
Projector should run quietly in the Gate
area

To 2 ust, loosen two Screws (11} just
enough to permit slight movement of Plate
{10) with Projector running in Forward and

Figure 4-135,

8.

allow Pressure Shoe (3} to seat itself. Move
Plate (10} while film is running through
Projector for quietest operation with
steadiest picture (These two requirements

will generally be met simultaneously).

Run Projector in Reverse. If necessary,
readjust Plate {10) for quietest, steadiest
picture.

When Film Pressure Shoe is properly ad-
jut ted, the projected picture will be steady
and the Projector will run guietly in both
Forward and Reverse.

Tighten two Screws (11).

Open and close Film Gate several
times and make sure Pressure
Shoe seats properly in Aperture
Plate Channel. If not, perform
Steps 1 through 6 again.

Apply small drop of Clear Glyptal
1275 to heads of Screws (11).

Take-up Clutch Adjusiments (Figures 4-16 and 4-17)

1.

2.

Mount an EMPTY 400' Reel on Take-
up Arm and run Projector in Forward.

If 400' Reel turns, turn both Lift Off
Nuts {1) and (2) counterclockwise (as
viewed from top of Projector), keeping
Bracket (4} snugly trapped between
thern, until the Reel just STOPS turning.

LENS HOLDER COMPLETE
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3.
4,
g 3.
CLUTCH DULLEYS
K1AS SPRINCTT
FILM T.U, TENSLUN
ANTUSTING NUT —— 3
LIFT OUF OB "
DRIVE CONTACT < —— (3 6.
ADJUSTING NUTS
- SRACKET o
/.
_ .

Figure 4-16, TAKE-UP CLUTCH ADJUSTMENTS

GAUGE ROLLER
DIRECTLY ABOVE
REEL TENSION
ARM ROLLER

@ REEL TENSION
'*l* —- —ARM ROLLER

Figure 4-17, TAKE-UP TENSION MEASUREMENTS

4-12
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If 400" Reel does not turn, turn hoth
Lift Off Nuts (1) and (2) clockwise (as
viewed from top of Projector), keeping
Bracket (4) snugly trapped between
them, until the Reel just STARTS
turning.

With a felt tip pen, mark one face of
Nut (2) and turn this Nut down 2% turns.
Now turn Nut (1) down against Bracket
{4) and tighten it securely. This es-
tablishes Lift Off or the Drive Contact
point,

T.eave empty 400' Reel on Take-up Arm,
thread film in Projector and run in For-
ward until 10' to 25' of film is on Take-
up Reel. Measure Film Tension by
holding Film Tension Gauge T-38000-3
as shown in Figure 17. The Gauge
Roller must be directly above the Reel
Tension Arm Roller as illustrated.

Adjust Film Take-up Tension Adjusting
Nut (3) for a reading of 4 to 6 ounces
on the Gauge. Rewind film,

Flace a full 2000' reel on Supply Arm
and run about 1800' onto Take-up
Reel. Thread film through Projector
and manually rotate Inching Knob to
insure proper movement of film
through Projector.

READING OF
4 TQ 6 ODUNCES

NS TON GAUGE -
18000 ~ s !
-

8. Run Projector in Reverse., Film
should not spill from Take-Up Reel.
If film spills, turn Nut (1) up 1/2 turn
and then turn Nut (2) up against brack-
et {4) and tighten securely. (Further
adjustment of Nuts (1) and (2) may he
needed to stop spilling, If they have
to be moved up more than one full
turn, something is wrong. Check
Clutch Liner, Gear, Pulley and other
parts in Take-up System and replace
as necessary.} Recheck requirement
in Step 5.

9. If a new Cluich Liner was installed in
Projector, mount a full 2000' reel of
film on the Take-up Arm and run the
Projector in Forward for at least 20
minutes to smooth out Liner irregu-
larities. Then refine adjustments by
performing Steps (1} through (8) again. .
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Sound Drum Adjustments (Figures 4-18 thru 4-20). NOTE: Be sure Sound Drum is butted
ageinst end of Sound Drum Support
during this adjustment. Having the
Flywheel attached during this adjust-
ment will help in holding these parts
together in proper orientation.

1, Loosen Sound Optics Setscrew and
remove Sound Optics Cartridge.
(This Cartridge may be very diffi-
cult to remove due to the wedging
action of the nylon plug used 1o lock

in in place. Rotating it back and Sound Optic Focusing (Figures 4-21 thru 4-23)
forth while pushing up on it will aid
in its removal. DO NOT pry up on 1, Connect AC Voltmeter across speaker
bottom of Cartridge as this will terminals and set meter range switch
damage bottom lens.) Inspect to read 50 Velts Full scale minimum.
bottom element for damage. 2. Cut two strips of 7000Hz sound
2. Insert Sound Drum Locating Plug focusing film about 40" long.
T-38001-G in place of Cartridge. ‘SMPTE P16-SF-A, Singer /N
Push Plug down until the small 45191G2). Splice them together
Pin in its end is just above the to form a closed loop with the
Photo Diode in the Sound Drum emulsion side of one strip on the
Support {Pin should not touch Dicde) outside circumference of the loop
Figure 4-18}) and the emulsion side of the other
strip on the inside circumference
3. Loecsen Sound Drum Support Retaining of the closed loop. Thread this

Screws (Figure 4-20) and rotate Support loop in Projector and adjust Tone
until Photo Diode Notch of Support is Contral for maximum treble
centered on the Pin in end of Tl.ocating cutput,
Plug Figure 4-18.

3. Run Projector Forward and adjust

Volume Control for comfortable
ligtening level. Adjust Voltmeter
range switch for a reading hetween
1/2 scale and Full scale.,

Requirement 1: Meter readings
from hoth sections of loop must
be within 3db of each other,

If meter used does not have db
scales, set Volume Control so
Figur‘e 18. SOUND DRUM SUPPORT ADJUSTMENT‘ one section of 100-p produces

one of the Set Value voltage read-
ings shown in chart below, and
check that other section of loop
meets Allowable Deviation Re-

4. Insert Sound Drum in Sound Drum Support
and push this entire assembly toward Main
Casting until back edge of Sound Drum
just touches Pin on Locating Plug (Figure 4-

e quirement.
18). Be sure to maintain centering ac-
complished in Step 3 while making this Requirement 2: Each section
adjustment. of loop must produce a minimum

of 19db (7.0 VAC) output with

SOUND DRUM Volume Control set at maximum

LOCATING PLUG

BACK EDGE CF T - 38001 - G while maintaining maximum 3db
SOUND DRUM JUST difference specified in Require-
TOQUCHES PIN ON MATN CASTING ment 1 above,
GAUGE _
— If both requirements cannot be
- ] met proceed to Step 4.
I.ocp Section 1 Loop Section 2
Set Value Allowable Deviation
Maximum Reading | Minimum Reading
L7753 VAC 1.10 VAC . 54 VAC
| b 2,450 VAC 3.45 VAC 1.73 VAC
T ] 7. 750 VAC 10,95 VAC 5.40 VAC
SOUND DRUM/ SOUND DRUM
SUPPORT

Figure 4-19, SOUND DRUM LATERAL POSITIONING
4-13
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4, Loosen Sound Optics Setscrew and re-
move Sound Cptics Cartridge, (This
Cartridge may be very difficult to
remove due to the wedging action of
the nylon plug used to lock it in place.
Rotating it back and forth while push-
ing up on it will aid in its removal.
DO NOT pry up on bottom of Cartridge
as this will damage bottom lens, )
Inapect bottom element for damage,

EXCITER LAMP SOQCKET

SQUMD DRUM
SUPPORT

FLYWHEEL
"

FETAINING SCREWS

BASE OF PROJECTCR

(FRRTIAL CUT=AHAY INSIDE VIEW)

Figure 4-20. SOUND DRUM SUPPORT RETAINING SCREWS. Figure 4-22

5. Turn Setscrew as though tightening.
This will force the Nvlon Plug out of the
hole. Be careful te prevent Plug from
falling down into Projector,

6. Back Setscrew out and remove it. In-
sert a NEW Nylon Plug (38162-FP1) and
start Setserew back into threads. Re-
insert Sound Optics Cartridge and con-
tinue tightening Setscrew until Cartridge
is held in place but can be turned or

MAIN CASTING

NYLON PLUG ‘-I—’

N

SOQUND OPTICS
CARTRIDGE

FOCUSING SOUND OPTICS
CARTRIDGE

Figure 4-21, FOCUSING SOUND OPTICS CARTRIDGE.

4-14

moved up and down with a relative de-
gree of ease. BE CARKY¥UL not to
allow Sound Optics Cartridge to drop
onto Sound Drum and damage bottom
lens.

NOTFE: You may find it more conven-
ient to replace the Nylen Plug and
Setscrew with a new Nylon Tip Set-
screw (45209-P1).

Run Projector in Forward and focus
Sound Optics Cartridge by moving
it up or down while rotating it back
and forth until both requirements

of Step 3 above are met. Tighten
Setserew VERY tight when ad-
justments are complete.

NOTE: No attempt should be made to
remove Lens Flements. If difficulty
is encountered meeting above require-
ment and the Sound Optics Cartridge is
guspected, replace entire Cartridge,

Figure 4-23,

The following suggestions are offered
as various methods of adjusting Sound
Optics Cartridge.

Use Tool T-43680-G1-G by attaching
Ring portion to Cartridge and clamping
Adjusting Rod portion to Lamphouse
Platform of Main Casting {IFigure 4-22).
Focus Optics by moving Adjusting Rod
up or down or Back and Forth to
achieve Requirements of Step 3 above.

Use a small pair of slip joint pliers
such as the 5" pliers shown in Figure
23, {These pliers should be modi-
fied to remove jaw teeth or to add

a padded surface such as leather

or rubhber to the jaws to prevent
seratching or gouging of Sound
Optics Cartridge Barrel.)

. FOCUSING SOUND OPTICS CARTRIDGE
#T-43680-G1-G

OPTIONAL SQUND OFTICS ADJUSTING TOOL
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¢. Crasp Cartridge with index fingers of
both hands and rotate and move up or
down 10 achieve Requirements of
Step 3

Pressure Roller Arm Adjustment (Figures 24 and 25)

1. Place Master Control Lever in Forward
position and observe axis of Film Guide
Roller to be parallel to axis of Sound
Drum(Figure 4-24),Twist Leaf Spring
to establish this relationship. The
outside flange of Guide Roller must
also seat in groove of Sound Drum.
Adjust Buzz Adjusting Nut to insure this.
{When this adjustment has been proper-
Iy made, the outside edge of the Guide
Roller will contact the Sound Drum just
an instant before the inside edge doea
when the Master Control Lever is
moved from Thread to Forward}.

2. Gently form Leaf Spring at point where
it ig fastened to Pressure Roller Arm

3.

to increase or decrease Guide Roller
pressure on Sound Drum (Figure 4-23)

50 it exerts 3.2 to 4.8 ounces of pressure
on Drum with the Master Control Lever
in Forward.

A good dynamic check can be made of
these adjustments by threading an old
film (do not use an expensive test film
for this check) in Projector and running
in Forward. When Projector is first
turned on, the Sound Drum should come
up to speed quickly as evidenced by only
3 to 5 seconds of sound distortion (sound
will be garbled or sound like someone
gargling). If garbled sound persists for
more than 3 to 5 seconds, there may be
Too Little pressure on Guide Roller.
Before making further adjustments,
however, remove Sound Drum by re-

moving Flywheel and sliding Sound Drum
out of Sound Drurm Support, and clean

Sound Drum Shaft and Sound Drum
Support Bearing with a cotton swab or
pipe cleaner moiatened with Instrument
0Oil, N-75. Reassemble Sound Drum
and check starting reaction time again.

MAIN CASTING
SCOUND DRUM
—_
| SPRING
BUZZ
ADJUSTING
wuT
LEAF, 3PRIRG
L © -
FILM GUIDE ¢
RCLLER
CORRECT INCDRRECT
(PARALLEL] {BENT UP)
Figure 4-24.

SOUND OPTICS
ARTRIDGE

FILM GUIDE
RQLLER

BUZZ
ADJUSTING
NUT

SOUND DRUM

LEAF SPRING

FORM UP OR
DOWN HERE

INCORRECT
{BENT DOWN)

FILLM GUIDE ROLLER ADJUSTMENT

GUIDE ROLLER LIFTS
AWAY FROM SOUND
DRUM BETWEEN 3.2

AND 4.8 OUNCES

> o
L1 |_’| | !!

Y
AT | # HIINS |

R - o ®
rirrritd

FILM TENSION GAUGE
T -~ 38000 - 8

Figure 4-25, PRESSURE ROLLER ARM ADJUSTMENT
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If sound wavers continually (commonly
called "WOW'') either the Sound Drum
Shaft is dirty (see above), there is Too
Much pressure on Guide Roller, or
T'ilm Tension Arm needs adjustment
{see procedure below).

After above checks have been completed,
with the machine running in Forward,
gently nudge the film from between the
Guide Roller and Sound Drum by pushing
in on the edge of the film. When pushing
force is removed, the film should re-
seat itself between the Guide Roller and
Sound Drum.

Reach between the film and Main Cast-
ing and push film from between the
Guide Roller and Sound Drum by push-
ing out on the edge of the film. When
pushing force is removed, the film
should reseat itself between the Guide
Roller and Sound Drum.

If film does not reseat itself in above
two tests, check Guide Roller Axis and
Pressure adjustments until this test
can be passed.

Thread a continuous loop of "Buzz
Track' film (SMPFTE P16-BT) Singer
P/N 451921-G3 in Projector and set Tone
Control for maximum treble output;
Volume Control for comfortable
listening.

Run Projector Forward and adjust
Buzz Adjusting Nut until no sound is
heard or until high and low frequen-
cies are heard with equal vclume.
(There is a "Buzz Track' included as
part of the Jiffy Test Film Described
in OPERATIONAL CHECEK, Section II
of this manual. This "Buzz Track"
may be used for this adjustment.)

Film Tension Arm (Figure 4-26}

1.

4-16

Place Master Contrel Lever in Forward
Position.

Rotate Film Tension Arm fully counter-
clockwigse and release. Arm should
return to original position within 3 to

8 seconds. Bend Return Spring up or
down to make this adjustment. BE
VERY CAREFUL not to gverstress

and break this spring.

If above requirement cannot be met by
bending Return Spring, disassemble
Film Tension Arm and clean and lubri-
cate it, Apply DC200 Dampening

Tluid (39479-P5) to inside diameter of
Hub, outside diameter of Film Tension
Arm Drum which fits into Hub and
Film Tension Arm Pivot (3). Too
much DC200 will result in sluggish

_~THREADING CONY 1101, AltM : !

&

Rewind Engagement (Figure 4-27—Shown in Reverse Position)!

1.

16 mm PROTECTORS
1000 SERILES

| MASMuMR CONTROL
LFVER

[P

e _\\ ‘.
.~ ROLLER

‘ s ROLLEK
. ~7 ‘
T o \ T |
T ~RETURN | |
Y S SPRING | i
H Fos ROLLEM | .
k S ) -
fus P ' \.\
FILM TENENIN A1 // ’
HUE RETURN
! SPRING
ARM
Figure 4-26, FILM TENSION ARM ANDJUSTMENT

movement of Film Tension Arm. Too
little DC200 will result in Film Tension
Arm moving too rapidly. A balance
between the amount of XC200 and Re-
turn Spripg tension will achieve the

3 to 8 second return time.

Pull Rewind Lever OUT (located just
above lens holder) and manually ro-
tate Inching Knoh counterclockwise.
Rewind Lever Agsembly should line

up with inside Portion (Hook Portion

of Pawl Assemnbly so Pawl Assembly
strikes it and is pushed down far enough
that the Toggle Spring will force it down
the remaining distance. The distance
between bottomn edge of Rewind Lever
Assemhly and highest point of

(Inside Portion of) Pawl Assembly
should be . 020" minimum.

Push Rewind l.ever TN and continue
rotating Inching Knob counterclockwise.
Rewind Lever Assembly should line up
with Outside Portion of Pawl Assembly
s0 Pawl Assembly strikes it and is
pushed down far enough that the Toggle
Spring will force it down the remain-
ing distance. The distance between
bottom edge of Rewind Lever Assembly
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and highest poin of cutside portion of
Pawl Assembly should be . 020"
minimum,

3. Loosen two Screws and move Rewind
Lever Stop in or out so Rewind Lever
Assembly lines up properly above
each part of the Pawl Assembly, when
the Rewind Lever is pulled out or
pushed in, BE CAREFUL not to dis-
turb Framing Limit Plate while

making this adjustment unless Fram- Figure 4-28. REVERSE DRIVE TORQUE MEASUREMENT.
ing Limit Plate is also in need of ad-
justment (see procedure). Reverse Drive Torque (Figure 4-28)
4, Bend Tab up or down to achieve the 1. Run Projector in Reverse for a few
.020" dimension. seconds. Move Master Control Lever
io Thread, hold Supply Reel Spindle
5. Put an empty 400’ Reel on Feed and Torgue Gauge (G17-38000) on Feed
Rewind Arm and run Projector in TReel Arm Spindle and move Master
Reverse. Hold Reel to prevent it Control Lever hack to Reverse.
from turning. The Film Feed Clutch Gradually relezse your grip until

should slip providing no drive to the handle of Gauge just begins to slip
Reel. Release Reel -- it should turmn. (this is the point where the torque

. ) at the Spindle is just enough to start
6. fiold Reel again and pull Rewind Lever to overcome the pressure of your

Out, Film Feed Clutch should go into nolding the Gauge).
positive drive and try to force Reel to
furn. Reel Arm Belt will probably

‘ With the Gauge just barely turning in
drive and slip on pulleys. DO NOT

your grip, the reading on the Gauge

nold Reel for more than a moment. chould be 14 + 2 inch ounces.
Just long enough to verify that Pro- ] .
jector goes into Rewind. Projector Inrease torque by turning Reverse Drive
should rewind a full 2000 reel of Torque Adjusting Nut (Figure 4-27) clock -
film with only minor slow down at wise (as viewed from the back of the
the very end of rewind cyele. Projector),

REWIND LEVER seREws 1siT BLATE Decrease torque by turning Reverse

- Drive Torque Adjusting Nub (Figure 4-27)
FRRMING A&M counterelockwise {as viewed from the

back of Projector).

PLATE

14
REVERSE DRIVE
PORQUE ADJUSTING
wuT

WHEEL

FILM FEED CLUTCH

Figure 4-27. REWIND AND REVERSE ENGAGEMENT.

1. If clicking noise is heard in either i
Rewind or Reversge, the Rewind lL.ever
Assembly is probably hitting the Pawl
Assembly during each revolution of the
Film Feed Clutch. Check requirement

in Steps 2 and 4. Figure 4-29. MOTOR MOUNTING PLATE ASSEMBLY.

—a] pe— 0,135 z 0.010

4-17



16 mm PROJECTORS
1000 SERIES

Motor Mounting Plate Assembly (Figure 4-29)

With motor shaft play taken up toward Motor, the
following dimensions must be set:

1, The distance between the Wheel and

LAMPHOUSE
Flate must he 0.133 1L . 010 and the COVER
Wheel must clear the screw heads )
. : o
while rotating, ™
ALIGN EDGE
Threading Slot Guard PARALLEL WITH
BOTTOM EDGE
Visually align left side of guard with bottom OF {I-"-"S?EEOUSE s =4

edge of lamphouse cover assembly. Apply
Clear Glyptal 1276 {Singer P/N 38490P2) to
threads of attaching screw and part interfaces.

O\ THREADING
N\ \*—— SLOT
J ) GUARD

Threading Slot Guard (Figure 4-30)
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SECTION V. ELECTRONIC ADJUSTMENTS

AND SPECIFICATIONS

Semi-Conducior Testing

1. Transistors

An effective but simple transistor test for leak-
age, amplification and short circuit conditions
may be performed using Simpson Model 260/270
Multimeters or eguivalent. Connect the tran-
sistor under test in the circuit shown, ohserv-
ing polarity (Fig. 5-1).

b. Connect an Oscilloscope and an
AC VTVM across the 8 Ohm Load.

c. Remove both Projection and Ex-
citer Lamps.

d. With Volume control fully counter-
clockwise and no film in Projector,
run the Projector in Forward mode.

The Oscilloscope waveform should
o appear as a straight line having no
oW hum or noise as in Fig. 5-2A. Now
1KQ !E C + - start and stop the machine several
1 B times. There should be no evi-
dence of high frequency oscillation
£ on the waveform during switching.
Figure 5-1. TEST CIRCUIT 1 1
. = -
A 114 1
Use the X100 scale for regular small-signal i A
devices and X10 scale for power types, All NS A
readings are referred to the X1 scale. 1
{
With base switch open, the reading should be A B C
above 200 ohms. A lower reading indicates
excessive leakage or a shorted transistor. Figure 5-2. WAVEFORMS

With the base switch closed, the reading should
be less than 50 ohms. A higher reading indi-
cates low gain and a very high reading indicates
an open device.

Polarity is shown for NPN transistors with ohm-
meter voltage selector switch on +de. (PNP
types may be checked by reversing VOM polar-
itv.) Observe opposite polarity of terminal voli-
age when using Weston or Triplet instruments.

2. Diodes

Front-to-back resistance ratio will indicate sili-
con and germanium diode defects, Using the
RX100 multimeter scale, & diode should measure
a very low resistance with one lead (test probe)
polarity and very high resistance with leads
reversed.

3. Zener Diodes

Depending on voltage rating, Zener diodes will
exhibit lower reverse resistance than regular
diodes but a marked front-to-back ratio should
be evident.

Operational Tests

1.

10 Watt Amplifier (42738 Pre Amp and 43957
Power Amp Combination) (Figure 5-3)

a. Connectan 8 Ohm, 15 Watt Dummy
Load in place of Loudspeaker.

¢. Set both Volume and Tone Controls
maximum clockwise and repeat above
on-off switehing. Except for a
slight increase in random noise,
there should be no oscillation
tendency evident.

£, Thread a continuous loop of 400 Hz
Signal Level Test Film (SMPTE
P16-SL; Singer P/N 45191G7} in
Projector and run Projector in
Forward.

g. With Volume Control fully clock-
wise (maximum volume) adjust
(VR-3) for 8 Volts R. M. 5. on AC
VTVM (22,5 Volts Peak-to-Peak
on Oscilloscope). The Oscilloscope
waveform should be a relatively
undistorted Sine Wave with a mini-
mum of clipping (Figure 5-2B).
Severe clipping {Figure 5-2C)
indicates amplifier trouble.

15 Watt Amplifier (43477 Amplifier}(Figure 5-4})

a, Connectan 8 Ohm, 15 Watt Dummy
Load in place of Loudspeaker.

b. Connect an Oscilloscope and an AC
V'TVM across the 8 Ohm Load.

¢, Remove both Projection and Ex-
citer Lamps.

5-1
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d. With Volume control fully countcr-
clockwise and no film in Projector,
run the Projector in Forward mode.
The Oscilloscope waveform should
appear as a straight line having no
hum or neoise as in Fig. 5-2A., Kow
start and stop the machine several
times. There should be no evidence
of high frequency oscillation on the
waveform during switching.

e. Set both Volume and Tone Controls
maximum clockwise and repeat
above on-off switching, Except
for a slight increase in random
noise, there should be no oscilla-
tion tendency evident.

f. Thread a continuous loop of 400 =z

Signal Level Test Film (SMPTE
P16-SL; Singer P/N 45121G7) in
Projector and run Projector in
Forward.

g. With Volumc Control fully clock-

wise (Maximum volume) adjust
(VR-2) for 11 Volts R. M.S. on AC
VIVM (31 Volts Peak-to-Peak on
Oscilloscope}. The Oscilloscope
waveform should be a relatively
undistorted Sine Wave with a
minimum of clipping (Figure 5-2B}.
Severe clipping (Figure 5-2C}
indicates amplifier trouble,

Circuit Tests

CAUTION:

1000 SERIES

In making Circuit Tests, the technician

will be injecting his own signals into the Amplifier

of the 1000 Series Projectors,

Care should he

taken that stray signals which could cause er-
roneous results are not picked up on input leads

and fed into the amplifier.

Lead poesitioning

and placement are often critical,

Proper grounding of all test equipment is also
very critical to prevent this from happening.

1.

10 Watt Amplifier (42738 Pre Amp and

43957 Power Amp Combination) (Figure 5-3)

a. Connectan 8 Ohm, 15 Watt Dummy

Load in place of the Loudspeaker,

b. Connect an Audio Oscillator through

a 40 db pad to test input jacks J-7
and J-8 (J-§ common ground) of
Preamp Board 42738, The Audio
Oscillator ground must he "floating'
i.e., not common to other test
equipment.

t

c. Connect the AC-coupled vertical
sweep of an Oscilloscope and an
AC VIVM across the 8 Ohm Toad.

d, Remove both projection and ex-
citer lamps.

With Volume Control fully counterclockwise
and no audio signal input, run the Projector
in Forward mode, The Oscilloscope wave-
form should appear as & straight line having
no hum or noise as in Fig, 5-2A. Now siart
and stop the machine several times. There
should be no evidence of high frequency
oscillation on the waveform during switching.

Set hoth Volume and Tone Controls maximum
clackwisc and repeat above an-off switching.
kxcept for a slight inerease in random noise,
there should be no oscillation tendency evident,

Apply a 1000 Hz signal from the Audio Oscilla-
tor to the test input terminals J-7 and J-8.
Adjust oscillator ocutput to obtain approximate-
ly 25 mv at this input. With Tone Control at
mid-position, increase the Projector Volume
Control to obtain a pure sine wave as shown

in Fig. 2-28,

wave as in Fig, 5-2C. Reduce signal input

to the point where the output signal is just
under the level of clipping. It should be
possihle to ohtain 22,5 volts peak-to-peak

{8V RMS) at this level. Severe non-symmetry
or high-frequency ringing indicates a circuit
problem. Operate the Amplifier only for
short periods under the above test conditions,

15 Watt Amplifier {43477 Amplifier}{Fipure 5-4)

a. Connectan & Ohm, 15 Watt Dummy
Load in place of the Loudspeaker.

h. Connect an Audio Oscillator through
a 40 db pad tc the open end of (R-1)
and ground (P-16 and P-11).

c¢. Connect the AC-coupled vertical
sweep of an Oscilloscope and an AC
VTVM across the 8 Ohm Load.

d. Remove both projection and ex-
citer lamps.

With Volume Control fully counterclockwise
and no audio signal input, run the Projector
in Forward mode, The Oscilloscope wave-
form should appear as a straight line having
ne hum or noise as in Fig, 5-2A. Now start
and stop the machine several times. There
should be no evidence of high frequency
oscillation on the waveform during switching.

Set hoth Volume and Tone Controls maximum
clockwise and repeat above on-off switching,
Except for a slight increase in random noise,
there should be no oscillation tendency
evident,

Increasing volume (CW rotation)
further should produce a summetrically clipped
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Apply a 1000 Hz zignal from the Audio
Oscillator to (P-16) and (P-11). Adjust
Oscillator output to obtain approximately
25 mv at this input. With Tone Control at
mid-position, increase the Projector '
Volume Control to obtain a pure sine

wave as shown in Fig. 5-2B. Increasing
volume {(CW rotation) further should pro-
duce a symmetrically clipped wave as in
Fig. 5-2C. Reduce signal input to the
point where the output signal is just under
the level of clipping. It should be possible
to ohtain 22. 5 volts peak-to-peak

(8V RMS) at this level. Severe non-
symmetry or high-frequency ringing indi-
cates a circuit problem. Operation the
Amplifier only for short periods under
the above test conditions.

mm PROJECTORS
1000 SERIES

0 dbm Adjustment {(Figure 5-5)

1. Adjust (VR-3) on 42738 Amplifier Board
or (VR-2) on 43477 Amplifier Board per
Operational Tests.

2. With the 400 Hz Signal Level Test T'ilm
(SMPTFE P15-SL; Singer P/N 45181GT)
running, in Forward through Projector,
plug a 600 Ohm, 1 Watt resistor into the
O0dbm Jack (J-7) and connect an AC VIVM
across the resistor. Adjust VR-3 on
0dbm Circuit Board for 0dbm reading
on AC VTVM {. 7756 Volts).

Exciter Lamp Voltage

Fxciter Lamp veltage on all 1000 Series
Projectors should be 6.7 Volts DC
WITH THE EXCITER LAMP IN THE
CIRCUIT., With the Exciter Lamp re-
moved from the eircuit, the open
circuit voltage is 16 Volts DC.
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18 mmm PRCOJECTORS
1000 SERIES

SECTION VI. TROUBLESHOOTING

The purpose of the following tables is to list com-
monly encountered troubles and to indicate correc-
Generally, troubles
caused by operational error are not listed as it is
assumed the repairman is familiar with the opera-
tion of the Projector and can advise the customer

tive repairs and adjustments.

in such cases,

table.,

Disassemble only ag needed for repair.
disassembly, check for loose or missing screws,
or parts that are binding because of misalign-
ment or lack of lubrication,
shooting will be facilitated by referring to the
wiring and schematic diagrams following this

Before

Flectrical trouble-

TROUEBLE

PROBARBLE CAUSE

REMEDY

1., Main Drive

a, Motor runs but drive shaft
does not rotate

b. Fails to start on low power

¢. Loss of power or speed

d, Projector drive system does
not shift from Sound to Silent
speed when in forward operation

e, Film burns when in still
operation

Pulleys dirty

Pulleys out of alignment

Drive Belt worn or damaged
Pulleys Polished

Broken Kick Spring on Motor Hub
Broken Stop Pin on Motor Pulley
Motor pulley spring on drive

unit assembly not functioning
properly

Motor Windings shorted or open

Rearing for shaft of take-up or sup
ply sprocket gear assembly dirty

Main Shaft Bearings defective

Adjusting screw on drive unit ont
of adjustment

Motor Grommets worn or cut
Drive belt worn or damaged
Pulleys out of alignment

Belt shift forks out of adjustment
Pulleys polished

Safety Shutter binding on lamp
chimney

Clean

Align Pulleys
Replace Belt
Replace Pulley
Replace Spring
Replace Pulley

Check as follows:

(1) Hold pulley without binding motor
shaft., Wind spring to full tight posi-

tion by rotating fan clockwise

{2) Release fan. Spring must throw
tan 180°. If less, clean & lubricate

Replace Motor

Clean and lubricate

Replace Bearings

Adjust

Replace Grommets
Replace

Align Pulleys
Adjust

Replace Pulley

Seat chimney. Visually align safety
shutter midway between lamp chim-

ney and closest moving part on

shutter and cam assemhbly. Safety
shutter spring and link must clear
shutter and cam assembly by 1/8".
Adjust by bending safety shutter
spring bracket.

Safety Shutter Return Spring
broken or disconnected.

Replace or reconnect Spring




16 mm FROJECTORS
1000 SERIES

TROUEBLE

PROBABLE CAUSE

REMEDY

2. Feed and Rewind

a. Clicking sound when in
rewind operation

. Film damage at feed sprocket
{reverse operation)

c. Film spills at supply reel
{reverse operation}

d. Rewind stall part way
through reel

e. Loose rewind {film loose on
reel,

f., No rewind

3. Gate and Lens Mount

a. Picture jumps (Peossible loss
of loop)

b. Picture moves gide to side

c¢. Picture goes in and out of
focus at random

d. Picture '"streams'’ vertically

e. Loss of upper loop

Pawl assembly on film feed clutch
striking ramp on rewind lever

Feed clutch torque too high

Feed clutch torque too low

Ramp on rewind lever stop assem-
bly does not throw the Pawl as-
sembly fully into direct drive

Supply Arm Pulley Shafts and
Bearings dirty or scored

Reel Arm Pulley Brakes dirty
or scored

Supply or take-up reel hent

Film feed clutch defective

Claw Arm I’in protrusion or pull-
down stroke out of adjustment

Aperture Plate or pressure shoe
dirty

Film pressure out of adjustment
Claw Arm out of adjustment or
damaged. (Face of claw arm
must be visibly parallel to ad-

jacent face of casting}

Film Pressure Shoe not seating
properly in Aperture Plate

¥ilm edge guide spring out of
adjustment

Aperture plate or pressure shoe
damaged

Film pressure in gate out of ad-
justment

Pressure shoe not aligned

Film edge spring cut of ad -
justment

Incorrect threading

Feed gprocket loose on shaft, or
sprocket teeth damaged

Follower assembly rollers on feed
sprocket shoe not rotating freely

Adjust

Adjust

Adjust

Adjust

Clean or replace Reel Arm
FPulleys

C'lean or replace Brakes and/or
Pulleys
Replace

Replace defective component in
clutch

Adjust
Clean
Adjust

Adjust, or if claw arm is replaced,
follow adjustment procedure

Adjust

Adjust

Replace

Adjust

Align

Adjust

Thread correctly

Tighten screw
Replace gprocket

Clean




16 mm PROJECTORS
1000 SERIES

TROUBLHK

PROBABLE CAUSE

REMEDY

f. Loss of lower loop

g. Loss of both upper and lower
loop

4. Scound Drum and Optic

a, Pitch of sound changes
rapidly

b. Sound flutters or chatters

¢. Pitch of sound varies slowly-
Exhibitg "WOW"

d. Sound is '""basey' or muffled
(Poor high frequency response)

e, Sound is weak (Amplifier has
been checked o, k.)

3. Take-up

a. Little or no take-up

b, Take-up belt squeal

c. Damaged film at take-up
sprocket

d. Erratic take-up

Claw arm pin protrusion or stroke
out of adjustment.

Pressure shoe not seated properly

Take-up sprocket loose on shaft

Sound Drum support bearing
dirty or worn

Guide Roller pressure too low

Sound Drum shaft or support
Bearing dirty or worn

Loose Flywheel

Sound Drum shaft or support
Bearing dirty or worn

Guide Roller pressure too high

Film Tension Arm out of ad-
justment

Sound Optic out of adjustment

Photo Diode in Sound Support
defective

Sound Optic out of adjustment

Photo Diode in Sound Support
defective

Take-up reel belt damaged
Take-up clutch film tension too low

Take-up clutch lift-off linkage
too short

Take-up clutch film tension too
high

Take-up clutch film tension too
high

Worn or dry film
Incorrect threading

Brake surface of take-up reel
arm pulley dirty

Clutch liner worn

Adjust
Check position of shoe. If neces-
sary, realign

Tighten screw

Clean or replace sound drum as
required

Adjust Pressure Reller Arm

Clean or replace Sound Drum and
Bearing as required

Tighten Flywheel

Clean or replace Sound Drum and
Bearing as required

Adjust Pressure Roller Arm
Adjust Film Tension Arm

Adjust Sound Optic (See information
on Unsgtable Sound Optics following
Trouble/Remedy Chart)

Replace Sound Support

Adjust Sound Optic (See information
on Unstable Sound Optics following

Trouble/Remedy Chart)

Replace Sound Support

Replace Belt
Adjust Take-up tension

Adjust lift-off linkage

Adjust Take-up tension

Adjust Take-up tension

Replace filin
Thread correctly

Wipe inner surface of pulley

Replace Clutch liner

6-3




16 mm PROJKCTORS
1000 SERIES

TROUBLE

PROBABLE CAUSH

REMEDY

e. Film spills at take-up reel
when moving master control
lever from forward to reverse

f., Film very noisy in Gate -
Loss of lower loop - All Gate
adjustments check O, K.

6. Sound System

a, Short exciter lamp life

h, No sound from filrn, Exciter

lamp O.K. Speaker hiss in-
creases with volume control

¢. Exciter lamp will not light.
Speaker hiss increases with
volume control.

d. No sound from film,
lamp O.K. Speaker hiss but
volume control has no effect

e. No sound (hum or hiss)
Exciter lamp ©.K. No excess-
ive component heating

f. Excessive hum with sound

g. No sound or exciter lamp

Exciter

Take-up clutch lift-off linkage
too long

Take-Up Clutch [ilm tension
too high

Transistor {TR-1) shorted. Niode
(D-2} and Capacitor (C-7),
(42738-G1 Board) or C21) (43477
Boards} open

Photo diode {PD-1) open or short-
ed. Shorted or open shielded
cable from sound drum support,
Capacitor {C-8)} shorted.
{42738-G1 Roard). Capacitor
(C-1) 42738-G1 Board) or (-2}
(43477 Boards) open. DBad con-
nection at {J-5 & 6) {(42738-G1
Board) or {(J-12 & 13) (43477
Roards)

Defective Exciter Lamp. Fxciter
lamp socket defective, or leads
to socket open. Resistor (R-11)
(42738-G1 Board) or {(R-30}
(43477 Boards) open

(42738-G1 Board) - Capacitor {C-2)
ghorted. Capacitors {C-4) or (C-3)
open. Trensistor (TR-4) defective
Bad connection between Preamp
Hoard and Power Amp Board

(43477 Roards)-Capacitor (C-T7)
shorted, Capacitors {C-6) or {C-9)
open. Transistor (TR-4) defective

Open or loose connection on shield-
ed interconnection cable or speak-
er leads. Speaker jack N.C, Con-
tact oxidized or bent

{42738-G1 Board)-Capacitor
{C-2), (C-B), (C-T) or {C-2) de-
fective. Shielded cable grounded
at Sound Support. Ground con-
nection on Amplificr open. Volume
control {VR-1) defective

(43477 Boards) - Capacitor {C-T}
{(C-19), (C-20) or (C-21) defect-
ive. Ground connection on Ampli-
fier open

Fuse F-1 blown

Adjust lift-off linkage

Adjust Take-up tension

Rieplace defective component.
Check 16v level at (TR-1) emitter

Replace defective component or
restore connections

Repair or replace as required

Replace defective component or
restore connections

Repair or replace as required

Replace defective component. Re-
pair cable or replace sound support.
Restore connections.

Replace fuse and check for proper
sound system operation. Check
Diede (D-1) and Output Transistors
{TR-8) and (TR-9}




16 mm PROJECTORS
1000 SERIES

TROUBLE

FPROBABLE CAUSE

REMEDY

h. TFuses blow immediately when
replaced and power ig applied.
Resistor (R-9) (42738-G1 Board)
or {R-28) (43477 Boards} O, K.

i. Distorted Sound. Exciter
Lamp Circuit O. K.

j. Tuse blows after power is
applied

j. {cont) FFuse blows after power
is applied

k. Microphonic noise
7. Miscellaneous

a. Intensity of light on screen
same in Forward or Reverse as
it is in still

b. Light cutput low at Sound
speed (on applicable automatic
shutter models).

Shorted diode D-1

Sound Optic out of adjustment

{42738-G1 Board) - Transistor
(TR-2), {(TR-3) or (TR-4) de-
fective. Capacitor {C-1}, (T-2),
(C-3), {C-4), or (C-5) defective.
(42780-G1 Board) - (IC-2) de-
fective

{43957-G1 Board) - Transistor
(TR-5), {TR-6), (TR-7), (TR-8)
or (TR-9) defective. Capacitor
(C-11), (C-14), {C-20) or (C-21)
defective.

{43477 Boards) - Transistor
{(TR-2), (TR-3)}, (TR-4}), (TR-5),
{TR-6), (TR-7), (TR-8)}, or
{(TR-9) defective. Capacitor (C-2),
{(C-3), {(C-8B), (C-T), (C-8), (C-9),
{(C-11) or {C-14) defective.

PPhoto Diode {(PD-1) defective

Speaker (LS-1) or (LS-2)
defective

{42738-G1) - Capaciter {C-6) or
(C-9) defective. Transistor
(TR-1) defective. Diode (D-2)
defective.

(42780-CG1 Board) - (IC-2)
defective

(43957-G1 Board} - Transistor
{TR-8), {TR-9), (T-7}, {TR-8}
or (TR-5) defectove. Diode (D-17)
defective Capacitor (C-14) de-
fective

Defective kxciter Lamp

Safety Shutter not operating

Automatic 2-3 blade Shutter
locked in 2 blade position

Automatic 2-3 blade Shutter
dirty (Oil on blades)

Replace component and check Out-
put Transistors (TR-8) and (TR-9).
Check also {D-T)

Adjust Sound Optic (See information
on Unstable Sound Optics following
Trouble/Remedy Chart)

Replace defective component

Replace Circuit Roard with
43957-G1 Circuit Board

Replace defective component

Replace defective component

Replace defective component

Replace defective speaker

Replace defective component. Check
Diode (D-1)

Replace Circuit Board with
43957-G1 Circuit Board

Replace defective component.
Check Diode (D-1)

Replace Exciter Lamp

Locate counterweight (speed nut}
flush with rear end of safety shutter
blade, If failure continues apply 3
drops DC-550R fluid. (See lube
diagram). Do not substitute any
other fluid. Replace Safety Shutter
as last resort.

Pull plastic slide lock out over de-
tent on fixed blade assembly

Clean with alcohol until blades
operate freely




16 mm PROJECTOR
1000 SERIES

TROUBLE

FPROBARLY CAUSE

REMEDY

C.

d.

Film scratch

Clicking noise (film picking)

Aperture plate or pressure shoe
dirty

Film handling rollers stuck
Teeth of feed sprocket damaged

Teeth of take-up sprocket
damaged

Teeth on claw arm worn or
damaged

Clean, Take care to avoid scratch-
ing polished surfaces

Clean and lubricate
Heplace Feed sprocket

Replace take-up sprocket

Replace claw arm

Unstable Sound Optics

3. Clutch (Kias) Spring - Changed from 39164-171
to 45223-T°1.

In rare pccasions, we have encountered Projectors

which have a tendency to constantly lose high fre-
quency response preducing basey, muffled sound;
this problem heing easily corrected by readjustment

of the Sound Optic.

The liner, gear, and clutch spring are available in
a kit for converting or changing to the latest im-
proved system, Use kit #45024-G1.

Take-up improvements

We have traced this trouble to the Sound Optic itself.

The Lens Cell becomes loose inside the Barrel and
rotates slightly causing the scanning beam to strike

the

To correct for this, remove the Sound Optic cf"rom 1
the Projector and carefully drill a hole at 90~ to the

film sound track at an angle.

To provide a more consistent, longer-lived and re-
liable Take-up svstem, the following parts were

changed (Starting Code H7G)

long dimension of the rectangular aperture of the

Sound Optic, (Figure 1).
Glyptal (P/N 38490-P1) in the hole to fasten the

Lens Cell to the Barrel.

When reassembling Sound Optic to Projector, you mav 3.
wish to replace the existing Set Serew and Nylon

Put one drop of Blue 9

Plug with a new Nylon Tip Setscrew (I’/N 45209-
P1) for convenience,

SOUND QPTIC

.060 HOLE

Tiner - Changed from P/ 39203-I°1 to
45219-P2 (Rlue in color)

Take-Tp Cear - Changed from 39169-G1 to
45222-(i1

Clutech (Bias) Spring - Changed from 381G4-
1 to 45223-P1

4. Pulley - changed from 321539-G1 ta

35109-G2.

RECTANGULAR
APERTURE OF
SOUND 9PTIC

e 9/16" ——

DRILL .060" HOLE (453
DRILL OR 1/36" DRILL)
5/32" DEEP AT 90° TO
LONG DIMENSION OF

RECTANGULAR APERTURE

Figure 6-1.

DRILL AT 907 To
LOMG DIMENSION OF
RECTANGULAR APERTURE

UNSTAEBLE SOUND OIPTICS.

WHEN CONVERTING, TITESE PARTS MUST BE
CHANGED AS A SET, NOT SEPARATELY.

Motor Run Capacitors

Moter Run Capacitors (C15) and {(C16})
have been eliminated from all Projectors
manufactured after L4 Code.
Capacitors go bad in other machines, it
is not necessary to replace them.
Simply remove them both. Sec

Figures 6-3 and 6-7.

If these






