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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



16 mm PROIJECTORS

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
10400 Series

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.



15 mm PROJECTORS
1000 Series

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

At Py oz

ST
B,
eV
[ o o
%
L 4 T
rEid
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LOWERS
SOURCE
~J!
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—
. oA
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i

HEDE =)

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

1-5



16 mm PROJECTORS
1000 Series

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.

r——————- gp LC-1C
| o-——<rq ra ‘|a —
| ! l |
I o<, |
= o—t1< ! |
= 1 |
I @ | : |
o |
s L
1% o
15’35)) lzl
gy - H
s |,| |‘
Iﬁ =
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Figure 1-12,
1-6

"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



16 mm PROJECTORS
1000 Series

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

<
- e
l W, \
ot
THD
™ _mEV _<“
FW
—<T
51 THD eV, ] )
9
=1 :
v on
SN
o
p-1 o
i £
. 0 =
= A O
- j AMPL _,\f'l
) e HT .,
[ —OMID, i
K-? il . 2O | “"
o o Lo _< o
1y CoMm 1.-2 )
D)
{5
L \'4
J2-1 hd \',‘12—2

Figure 1-13. POWER SUPPLY AND MOTOR DRIVE CIRCUIT - Model 1030N



16 mm PROJECTORS
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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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16 mm PROJECTORS
1000 Series

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
ON
70, voLume IO
J2-13 CONTROL Y4~ 9

-6-10
P-g R-36 3.4y C-24
4. 7K 10
: SPLICE
1
Iy
l"
P6-9
Pt-4
R-34
18
TR-10
MPS2923  qoy
. ANV >>
. VER-3 PE-8  J6-8B
C-925 o35 20K
. 00068 100K
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.

2-5



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
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[$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.
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FRONT VIEW

SAFETY SHUTTER LINK

SUNUTTER £ CAM ASEY
SAFETY SRUTTER SETSCREW
SAFTETY SHUTTER

SHUTTER STOP BRACKET

DRIVE SHAFT
/ {REAR COLLAR COLLAR SETSCHEWS

— A

Th g
¢ -SPHRING WAEHER
i

OVAL POINT #]
171-A6-3

OVAL POINT #3 :
171 "‘AG"S INCHING KNOR

FLAT ON
MAIN SHAFT

"W'" POINT #2 "
CAMFLAT &S 43496-P001 common s AL
PULL DOWN

@ 1 @ = REAR BEAHING
) I ‘

3 q‘
!Qla - [— PULLEY

B STEPFULLEY SETSCREW
DHIVE LUEANT]

TORQUE ALL SCREWS
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\\
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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
1000 Series

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.
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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.
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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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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.





