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SERVICE IMSTRUCTIONS
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1) Ve

Design 552 Filmosound Projector

NOTE

The castings for the Automatic Threading pro-
jector are magnesium, Adhere to standard shop
safety practices when machining or drilling

castings.
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SERVICE INSTRUCT IONS

Dntrnoduction

GENERAL.

This Service Manual has been prepared to aid in
the repair and adjustment of the Bell & Howell Filmo-
sound Automatic Threading 16-mm moticon picture pro-
jectors listed in the following Feature Description
List. An illustrated Parts Catalog is included at the
rear of the manual to identify replacement parts and
to aid the serviceman in the disassembly and reassem-
bly of the projector.

All parts in the Parts Catalog illustrations are in-
dexed in a suggested order of disassembly, with at-
taching parts immediately preceding those parts which
they attach. Before proceeding with repairs, operate
the projector to verify the customer complaint; then
refer to the Troubleshooting Charts for possible causes
and suggested remedies for the indicated trouble.

MAINTENANCE PRECAUTIONS,

In addition to the tocls normally available in most
repair shops, complete projector repair will require
the use of the special tools illustrated in Figure Aand
the Bristol setscrew wrenches listed in the following
chart.

No., of B&H Part No.
Setgcrew Size | Flutes Handle Wrench
No. 4-40NC G1271-F1 G1271-%2
No. 6-32 STK3852~B | STK3863-B
No, §-32 G165-F1 G165-F1

NQTE: Wrench G165-F3 is required to tighten set-
screw in tool handle,

CAUTION: In the current design of all projector
models, castings are drilled (but not tapped) to ac-
cept swage screws (all with part numbers in the 30800
series). If the swage screw is the same size as the
corresponding machine screw uged in earlier model
castings (with tapped screw holes), the swage screw
only is listed in the parts lists and can be used in both
early and current model projectors. However, machine
screws cannot be used in current model (untapped)
castings. Therefore, if any early model casting must
be replaced witha current model casting, all machine
screws used with that casting must be replaced with the
new swage-type screws., Where the thread size of the
swage screw differs from that of the corresponding
machine screws used in earlier models, refer to the
parts lists for the listing of both screws.

FEATURE DESCRIPTION LIST

FEATURE 545A 550A 552A 545EX 552EX

Color Turquoise
Projection Lens 21 £/1.6 27 £/1.6 2" §/1.4 2" £/1.8 2" £/1.4
Projection Lamp (120 Volt)

Rating 750w T50W 1000W 750w 1000w

Lamyp Degignation CWA CWA CTS CWA CTS
Exciter Lamp

Rating 4v 4v 4v 4v 4v

Lamp Designation BAK BAK BAK BAK BAK
Projection Control

Forward-Reverse Yes Yes Yes Yes Yes

Still Projection No No Yes No Yes
Still Projection Filter No No Yes No Yes
Film Threading Automatie
Number of Shutter Blades 3 3 3 2 2
Operating Voltage 117TVAC 117VAC 117TVAC 117vVAC 117VAC
Motor Frequency 680Hz 80Hz 60Hz 50/60Hz 50/60Hz
Automatic Loop Restorer Yes Yes Yes Yes Yes
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FILMGSOUND PROJECTORS
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Figure A, Special Service Tools

INDEX NO. TOOL NO. TOOL NAME USE
1 SER-550-2-N5  Lamp Plug
2 SER-550-2-N1 Lens Plug
3 SER-550-2-N2  Alignment Rod Alignment of optical system
(see Figure K)
4 SER-550-2-N4 Condenser Plug
5 SER-550-2-N3 Aperture Plug
6 SER-550-5-N2  Stroke Gage Measure shutile stroke (Fig. L)
7 5-09701-35N2 Shuttle Height Gage Check shuttle protrusion (Fig. M)
8 SER-552-2-N1 Restorer Positioning Tool Adjusting the loop restorer (Fig, V)
9 SER-552-4-N1  Shuttle Tension Gage Adjusting shuttle tension (Fig. N)
10 SER-552-4-N2  Weight for Shuttle Tension Gage  Adjusting shuttle tension (Fig. N)
11 SER-552-1-N1  Timing and Alignment Plate Timing the sprockets (Fig. V)
12 SER-552-5-N1  Soundhead Locating Gage Positioning the scundhead (Fig. W)
13 SER-550-8-N1  Alignment Tool Aligning sound drum and photocell
{Fig. R)
SER-550-5-N1  Shuttle Stroke Target Measuring shuttle stroke (Fig. P)




SERVICE [INSTRUCT IONS

Cleaning and Lubnication

1. CLEANING.

Allfilm path areas must bekept freefrom emulsion
build-up, or film jamming will take place during the
automatic threading operation. Use Toluol, and/or an
orange stick to remove emulsionfrom film pathareas,
being careful not to scratch the surfaces. Payparticu-
lar attention to sound head cover around sound head.

Do notuse Trichlorethylene solvents to clean plastic
parts. Use a naphtha base cleaning fluid and be sure
that grease is NOT wiped off critical areas of lub-
rication. Do not use solvents on these critical areas,
especially in the auto-threading linkage, since lubri-
cation is applied during assembly and it would be
difficult to replace without disassembling the linkage.
Use a soft lint free cloth when necessary toc remove
any accumulation of dust or film chips.

During periodic maintenance of the projector, the
transport mechanism should be removed and thorough-
ly cleaned. Brush or blow out all large particles of
dirt. Wagh all moving parts except "Oilite" bearings

with any good petroleum golvent, Wagh "Oilite' bear-
ings and the pull-down cams with naphtha. Wash the
cam oilers in naphtha, and replace if not thoroughly
cleaned by washing. Digcard and replace the cam
wiper and cam wiper wick. As soun as parts have
been washed and dried, coat with a light film of the
specified lubricant,

2. LUBRICATION.

The following Lubrication Chart lists those items
which are to be lubricated during reassembly. Lub-
ricants gpecified can be ordered from Bell & Howell
by part number. Be careful not to over-lubricate. A
drop or two of oil and a light film of grease (applied
with a brush, if possible) will be adequate. Wipe away
excess lubricant with a lint-free cloth,

Felt pads and wicks should be placed in a shallow
pan of the specified grease or oil and allowed to stand
until saturated. Permit the excess lubricant to drain
away before installing these felt parts.

LUBRICATION CHART

PARTS TO BE LUBRICATED

LUBRICANT

Machined surfaces (non-bearing) of all castings

Qil (B/N 070003)

(41 and 42, Figure 14)

Reel arm clutch ball retainers and shafts (Figure 2) and sprocket shafts

0il (P/N 08963)

Framer shaft (27, Figure 17), bearing face of worm gear (24 or 244,
Figure 18), and pin of rewind sprocket (Figure 2)

0il (P/N 04978)

(friction surfaces) not otherwise specified

Felt oil pads in cams and all shafts, sleeve bearings and sliding parts

0il (P/N 070032)

Slots in outboard bearing assembly (20, Figure 14)

Grease (P/N 070031)

(1) Teeth of all nylon gears
{2) Pin of take-up drive sprocket (Figure 2)

(4) Reel arm lock plungers (20, Figure 7)
(5) Tilt rack and pinions (Figure 8)

{7) Loop restorer shaft (19, Figure 16)
(10) Shuttle arms and bearings (17, Figure 17)
(11) Shuttle link bearings {17A, Figure 17)

{13) Threads of framer ghaft (27, Figure 17)
(14) Sleeve of condenser holder (5, Figure 18)

shaft bearings, camshaft bearings
(16) Pinion,teeth of focus knob (3, Figure 20)

The following items are to be greased sparingly:

(3) Friction surface of lamp release ring (5, Figure 3)

{6) Meshing gears in reel arms (Figures 9 and 10)

{8) Self centering assembly (current models) (23, Figure 16)
(9) Cam wiper and wick (current models) (14 and 15, Figure 17)

(12) In-out cam and cam follower (21, Figure 17)

(I15) Mechanism housing (38, Figure 18}): film guide pivot posts, sprocket

Grease (P/N 070034)
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Trouble Stooting

3. MISCELLANEOUS TROUBLES AND REMEDIES.

TROUBLE

PROBABLE CAUSE

REMEDY

Nothing runs

. Protective switch not operating.

. Damaged power cable.

. Loose connections.

. Use correct screw in lower

left rear corner of case or
replace switch if defective.

. Repair or replace cable.

. Repair connections.

Motor hums but does
not run

. Starting circuit open or shorted.

. Repair loose or transposed

connections. Replace defec-
tive capacitor and/or relay.

Motor runs bui mechanism
does not run

Damaged switch,

. Transposed leads on main switch.

. Drive belt off of pulley.

. Motor or driven pulley loose on

shaft,

. Damaged belt.

. Animation clutch spring broken

{(Design 552 and 552EX Only).

. Replace switch.

. Connect leads to proper

terminals.

. Reinstall drive belt,

. Position pulley and tighten

setscrews.

. Replace belt.

. Replace spring.

Rewind does not operate

. Rewind cluteh not engaging or

clutch slipping.

. Adjust (paragraph 70c),

Take-up does not operate *1. Clutch balls or spring lost. . Replace.
2. Take-up sprocket damaged. . Replace.
Feed gpindle does not 1. Dirt in feed spindle clutch. . Clean.
revolve in reverse
2. Clutch spring lost. . Replace.
Gate will not lock 1. Latch spring set too close to lens . Adjust latch spring.
mount stop.
2. Pressure shoe out-of-line. . Realign pressure shoe.
Shuttle runs but sprockets 1. Animation clutch spring broken . Replace spring.

do not revolve

or lost (Design 552 and 552EX),

*Early Models Only.
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3, MISCELLANEOUS TROUBLES AND REMEDIES {CONT).

TROUBLE

PROEBABLE CAUSE

REMEDY

Short lamp life

. Line voltage in excess of lamp

voltage.

. Blower belt off of pulley.

. Dirt in blower.

. Use lamp of correct vollage

rating,

. Replace belt,

. Clean.

Speed changer does not
work

. Knob or shifter crank loose.

. Tighten setscrew.

Speeds slow

. Binding in the mechanism,

. Belt slipping.

. Free binding condition,

. Clean or replace belt.

Runs at speed between
18 and 24 FPS

. Dulleys cut-of-line,

2. Belt shifter out of adjustment.
3. Belt shifter toggle spring broken,

. Power line frequency other than 60

eycles (except 545EX and 552EX),

. Realign pulleys.

. Adjust belt ghifter,
. Replace spring.

. Use proper voltage and

frequency.

*Solenoids bhuzz

. Plungers not seating (Design 552 and

552EX).

. Adjust {(paragraphs 67c and

68b).

*Early Models Only.



4. PICTURE TROUBLES AND REMEDIES.

AUTOMATIC THREADING
FILMOSOQUND PROJECTORS

TROUBLE PROBABLE CAUSE REMEDY

Film jump . Damaged film. 1. Repair or replace.

. Loose shuttle. 2. Adjust and tighten (paragraph

65¢).
. Dirty gate. 3. Clean gate.
; Darpaged or lost pressure shoe 4. Replace spring.
spring,

. Pressure shoe misaligned. 3. Realign pressure shoe.

. Incorrect shuttle stroke. 6. Adjust (paragraph 65d).
Double image . Incorrect shuttle stroke, 1. Adjust (paragraph €5d).

. Excessive shuttle protrusion. 2. Adjust (paragraph 65d).
Weave . Sticking edge guide. 1. Clean guide.

. Guide rail tension spring lost, 2. Replace spring,

. Fixed edge guide out of position. 3. Reposition guide.
Poor illumination . Optics out-of-line. 1. Realign (paragraph 64).

. Fire shutter sticking {Design 552 *2. Free solenoid or linkage

and 552EX). {paragraph 68). Check mechan-
ical linkage for binding.

. Front condenser reversed. 3. Reassemble correctly.
Poor focus . Dirty lens and/or aperture. 1. Clean lens and/or aperture,

. Warped film, 2. Recondition or replace film.

. Projector lens mount out-of-line, 3. Realign (paragraph 66).

. Pressure shoe spring lost, 4. Replace spring.

. Bent pressure shoe, 2. Replace pressure shoe.

. Pressure shoe out-of-line. 6. Realign pressure shoe,
Frame line creeps . Framer eccentric loose. 1. é\gxgj-n and tighten {paragraph

e).

Insufficient framing . Framer eccentric out of adjustment. 1, Adjust (paragraph 65e).
Trailer ghost . Shutter out of time. 1. Reassemble properly.

*Early Models Only.
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5. FILM TRANSPORT TROUBLES AND REMEDIES,

TROUBLE

PROBABLE CAUSE

REMEDY

Losgs of loops 1. Damaged film. . Repair or replace film,
2, madequate shuttle protrusion. . Adjust (paragraph 65b).
3. Inadequate or excessive shuttle . Adjust {(paragraph 65d).
stroke.
4. Pressure shoe spring lost. . Replace spring.
5. Pregsure shoe mounting plate screws . Tighten screws.
loose.
6. Sprocket shoe locks not closing. . Clean or adjust.
7. Sprocket drive gear loose on shaft, . Retime and tighten,
8. In-out bracket spring broken, . Replace spring.
Shuttle operates but 1. Animation clutch spring broken or . Replace spring.
sprockets do not lost (Design 552 and 552EX).
revolve
Lower loop not 1. Loop restorer stroke too short. . Adjust {paragraph 76).
regtored
2, Loop restorer does not engage . Adjust (paragraph 76).
restorer cam.
Film rubs on loop 1. Restorer arm out of position. . Reposition (paragraph 76).
resgtorer roller
Excessive film slap 1. Damaged film. . Recondition or replace.
2, Green film. . Age or buff film.
3. Dirty gate. . Clean gate.
4. Pressure shoe rubbing on edge . Realign pressure shoe.
guides.
5. Incorrect shuttle stroke. . Adjust (paragraph 65d).
Animation clutch does not 1, Open circuit. . Repair circuit.

operate (Design 552 and

552EX) *2. Solenoid plunger set too high or . Adjust solenoid plunger.
too low.

3. Stop pawl clearance excessive. . Adjust (paragraph 67a).
Animation elutch stops 1. Insufficient shuttle retraction . Adjust (paragraph 67b),
sprocket but shuttle (Design 552 and 552EX).
pulls film
Splices jam in sprocket 1. Bad splices. . Replace splices,
shoes

2. Emulsion build-up. . Clean (see paragraph 1),

*Early Models Only.




6. SOUND SYSTEM TROUBELES AND REMEDIES,

AUTOMATIC THREADING
FILMCSOUND PROJECTORS

TROUBLE PROBABLE CAUSE REMEDY
Projector rung, tubes . Loose connection. 1. Repair connection.
do not light
. Tube burned cut. 2. Replace tube.
. Amplifier switch damaged. 3. Replace switch.
. Heater series resistor opeén. 4, Replace resistor.
Tubes light, exciter . Exeiter lamp cable disconnected. 1. Connect cable,
does not light
. Wrong exciter lamp used. 2. Replace with correct lamp.
. Damaged oscillator tube. 3. Replace tube,
. Projector switch open or leads 4. Replace switch or connect
disconnected. leads,
Tubes and exciter light, . Speaker jack disconnected or speaker 1. Connect leads. Repair or
but no sound jack switch open. replace jack.
. Photocell cable disconnected or leads 2, Connect cable. Connect leads
reversed, to proper terminals.
. Damaged tubes. 3. Replace tubes.
. Photacell out-of-line. 4, Realign (paragraph 71b).
. Dirt on end of photocell. 5, Clean (paragraph 1).
. Wrong exciter lamp used. 6. Replace with correct lamp.
Low volume . Damaged tubes. 1. Replace tubes,
. Wrong excifter lamp used. 2. Replace with correct lamp.
. Photocell out-of-line. 3. Realign (paragraph T1h).
. Dirt on photocell or slit. 4, Clean (paragraph 1),
. Slit misaligned. 5. Realign (paragraph 71d).
. Buzz track misaligned. 6. Realign (paragraph 7Tle).
Distortion at all volume . Wrong exciter lamp used. 1. Replace with correct lamp.
fevels . Inverter or output tubes damaged. 2. Replace tubes.
. Open element in cne output tube. 3. Replace tube.
Crackling noises . Damaged tubes. 1. Replace defective tubes.
. Broken ground lead to mechanism 2, Repair leads.
or blower housing.
. Grounding springs loose, bent or lost. 3. Repair or replace springs.
. Buzz track out-of-line, 4. Realign (paragraph Tle).
, Broken cable shield. 5. Repair shield.
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6. SOUND SYSTEM TROUBLES AND REMEDIES (CONT).

TROUBLE

PROBABLE CAUSE

REMEDY

Wow or flutter

. Stabilizer guide roller sticking.

. Stabilizer guide roller spring broken,

unhooked or lost,

. Film edge guide (soundhead) out~of-

line.

. Looge flywheel.
. Damaged scund drum bearing.

. Dirt causing guide roller arm pivot

bearing to bind.

. Photocell or exciter cable rubbing

againat flywheel.

. Chip or dirt in take-up sprocket

gear teeth.

. Loop restorer stroke is too short or

restorer set too low.

. Clean roller.

. Repair or replace spring.

. Realign (paragraph Tle).

. Tighten flywheel.
. Replace bearing.

. Clean and poligh.

. Reposition photocell.

. Remove and clean.

. Adjust {(paragraph 76}.

Clicking noises

. Dirt on sound drum.

. Broken ground lead to mechanism

or blower housing.

. Sound drum grounding spring loose,

bent or lost,

. Clean sound drum.

. Repair leads,

. Repair or replace spring.

High frequencies fade
(jumps focus)

. Warped film.

. Film edge guide (soundhead) out-

of-line,

. Dirt on sound drum.

. Recondition or replace film.

. Realign {paragraph 71e).

. Clean sound drum.

Hum

. Tube shield lost.

. Screws holding amplifier base shield

to PC board loose or lost,

. Frame by-pass condenger open or

disconnected.

. Amplifier not at same potential as

test equipment.

. Grounded wiring.

. Replace shield.

. Tighten or replace.

. Replace or repair condenser,

. Operate amplifier from

isolation transformer.

. Correct grounded condition.

10




7. TROUBLE
SYSTEM.

SHOOTING THE AUTOLOAD

a. General. Any obstructioninthe film path, such
as caked emulsion, film chips or splicing tape, can be
expected to interfere with proper threading. Time will
be saved by cleaning the threading path and, atthe same
time, making a visual ingpectionof all shoes and guides
before attempting to localize the trouble. Do not use
metal tools to remove material adhering to guides or
rollers. Use an orange stick, plastic rod or toothpick
whenever acraping isnecessary. Pipe cleaners damp-
ened with toluol, naphtha or isopropyl-alcohol are
very convenient for cleaning in restricted areas, Do
not use trichlorethylene or carbon tetrachloride as
cleaning solvents agthey mightdamage or stain plas-
tic parts. Do notuse excessive amounts of solvents, or
lubricants willhe removed from linkage pivots, slides,
etc., and will have to be replenished.

AUTGMAT IC THREALD ING
FILMOSOUND PROJECTORS

b. Test Film. The autoload syatem has been de-
signed to function properly with all films which canbe
described as being in projectable condition (see Op-
erators Instructions for limits of shrinkage, curl, etc.).
Generally, any film which funetions properly in other
Bell & Howell projectors (such as Designs 399, 540
and 542) can be used for testing the autoload system.
Any film which does not thread preperly should be in-
spected. The end of theleader must be properly trim-
med and free from sharp bends. All sprocket holes in
the first 18 inches of leader must be in good condition.
Splices must be properly registered and in good con-
dition. Sprocket holes restricted by cement or splic-
ing tape must be cleared or the aplice remade. The
repairman is cautioned that it would be a waste of
time to adjust or attempt to adjust the autoload sys-
tem to auwtothread a film which is in such poor condi-
tion as to be incapable of being the source of an unin-
terrupted film presentation of acceptable quality.

¢. Autoload Trouble Shooting Chart.

TROUBLE

PROBABLE CAUSE

REMEDY

Film cannot be inserted 1. Obstruction below arm of sprocket 1. Remove obstruction.

into feed sprocket

guard (1, Figure 19).

. Sprocket guard arm (1, Figure 19) bent

or binding.

. Excessive pressure on leaf spring

(30, Figure 15).

. Straighten or replace arm.

. Adjust leaf spring (paragraph

T8k},

Film will not pull between
feed sprocket and sprocket
shoe

. Entrance guide (11, Figure T)

misaligned

. Feed sprocket shoe sticking.

. Feed sprocket shoe spring (37,

Figure 14} broken.

. Caked emulsion or burr on sprocket

shoe film rails.

. Realign per paragraph THh).

. Clean sprocket shoe pivot.

. Replace spring.

. Clean; remove burr with

crocus cloth.

Film comes out the side
of top sprocket

. Obstruction in sprocket shoe.
. Damaged sprocket shoe.

. Sprocket shoe and sprocket mis-

aligned laterally.

. Remove gbsiruction,
. Replace gprocket shoe,

. Realign.

Film strikes top of
aperture plate and
begins to pile up

. Upper loop former (8, Figure U) bent

ar out of adjustment.

. Lower loop former (4, Figure U) set

too close to aperture plate.

. Straighten or replace if bent;

or readjust per paragraph T5e,

. Readjust per paragraph 75c.

Film butts into or poes
under top end of aperture
plate side tension rail or
strikes fixed rail

. Upper loop former (8, Figure U) bent,

causing sidewige deflection of film.

. Lower loop former (4, Figure U) bent

or out of adjustment.

. Straighten or replace.

. Straighten or replace if benti;

ar readjust per paragraph 75e.

11




SERVICE INSTRUCTIONS

7. TROUBLE SHOOTING THE AUTOLOAD SYSTEM (CONT).

TROUBLE

PROBABLE CAUSE

REMEDY

Film butts into top of film
pressure plate {7, Figure
20) or passes over outside
of pressure plate

. Lower loop former (4, Figure U} out of

adjustment,

. Pressure shoe not lifting off of aperture

plate when {ilm gate is closed.

o

Readjust per paragraph 75¢.

Bent parts need straightening
(paragraph 75g} or replacing.

Film ejects between bot-
tom of gate and top of
take-up sprocket, or piles
up in this area

. Lower loop former (14, Figure 15) bent

or sticking.

. Lower loop former (15, Figure 15)

broken.

. Loop restorer out of adjustment or

restorer roller stud bent.

. Obstruction or burr in take-up

sprocket upper shoe,

. Sprockets out of time.

. Straighten, remove bind, or

replace as necessary.
Replace spring.
Readjust lopp restorer (para-

graph 78); replace damaged
parts.

. Clean; remove burr with

crocus cloth,

. Time sprockets per para-

graph 77.

Film not threading over
take-up sprocket

. Sprocket guard mounting plate

{25, Figure 15) out of position.

. Obstruction in upper sprocket shoe,

. Sprocket shoe spring (37, Figure 14)

broken.

. Take-up sprocket shaft loose in gear

{39, Figure 14).

. Reposgition per paragraph 75b,

Remove obstruction,

Replace spring.

. Retime sprockets (paragraph

77) and tighten setscrews (38,
Figure 14),

Film piles up ahead of
sound drum

. Insufficient clearance between sound-

head threading guides (4 and 5§, Fig-
ure V).

. Back-up bracket (20, Figure 15) bent

downward.

. Exciter lamp cover loose.

. Obstruction in gap between sound

drum and exciter lamp cover.

. Not enough clearance between sound

drum and cover.

. Edge guide adjusting screw (23, Fig-

ure 13) out too far.

. Readjust all guides per para-

graph 75.

Straighten hracket,

Tighten cover retaining screw,

. Remove obstruction.

Check clearance per para-
graph 79,

. Adjust per paragraph Tle.

Film ejects ahead of
lower take-up sprocket
shoe or piles up in this
area

. Insufficient clearance between sound-

head threading guides (4 and 5, Fig-
ure V).

. Soundhead loose or improperly

positioned.

., Readjust all guides per para-

graph 75.

Reposition per paragraph 78.
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7. TROUBLE SHOOTING THE AUTOLOAD SYSTEM (CONT).

AUTCMATIC THREADING
F 1 LMOSQUND PROJECTORS

TROUELE

PROBABLE CAUSE

REMEDY

Film ejects ahead of
lower take-up sprocket
shoe or piles up in this
area (cont)

. Obstruction or burr in lower take~up

sprocket shoe.

. Film guide {6, Figure 13} improperly

positioned.

. Remove obstruction; remove

burr with crocus cloth.

. Reposition guide.

Film sticks in or is
ejected from lower
take-up sprocket
shoe

. Obstruction or burr in lower take-up

spracket shoe.

. Sprocket shoe sticking.

. Broken sprocket shoe spring (37,

Figure 14)

. Sprocket shoe and sprocket mis-

aligned laterally,

. Film exit guide (7, Figure 15) bent or

improperly positioned.

. Remove obstruction; remove

burr with crocus cloth.

. Clean sprocket shoe pivot.

. Replace spring.

. Realign.

. Reposgition or straighten guide.

Film piles up ahead of
idler roller (9, Figure
15) or is gjected from
thig area

. Film exit guide (9, Figure 15) bent or

improperly positioned.

. Idler roller sticking or roller stud

loose or hent.

. Reposition or straighten guide.

. Remedy sticking condition;

reset locking lever (12, Fig-
ure 15).

System will not lock

. Locking lever (12, Figure 15} bkinding,

. Release spring (18, Figure 15} dis-

engaged or broken.

. Eccentric pivot (11, Figure 15) im-

properly adjusted.

. Repair or replace lever.

. Engage spring with locking

lever, or replace spring.

. Readjust pivot per paragraph

75i.

System locks when actuator
(13, Figure 14} is pressed

. Stop screw {13B, Figure 14} below

actuator not set high enough (early
models only).

. Reset stop screw per para-

graph 75].

Loop restorer cycles
continucusly

. Restorer out of adjustment,

. Shuttle retractor pin (40, Figure 17)

sticking.

. Pregsure plate (7, Figure 20) binding

on aperture plate edge guide.

. Adjust per paragraph 76.

. Clean and lubricate pin.

. Realign pressure plate.

Slack film in soundhead
area

. Spraocket shoes sticking.

. Take-up jerking.

. Jockey rollers sticking,
. Soundhead improperly positioned.

. Dirt or obstruction between sound

drum and exciter lamp cover.

. Clean sprocket shoe pivots.

. Check take~up torque and check

for binding in take-up reel
arm.

. Clean and lubricate.
. Reposition per paragraph 78.

. Remove obstruction,
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7. TROUBLE SHOOTING THE AUTOLOAD SYSTEM (CONT).

TROUBLE

PROBAELE CAUSE

REMEDY

Film scratches

. Caked emulsion on film path parts.
. Film chips in sprocket shoes.

. Scratches or burrs on film guides,

shoes, aperture or pressure plate.

. Jockey rollers sticking.

. Clean film path.
. Remove film chips.

. Polish with crocus cloth or

replace.

. Clean and lubricate.

Perforations checked

. Shuttle not retracting.

. Pressure plate not lifting from

aperture plate,

. Excessive feed or take~up tension,

. Adjust per paragraph 751,

. Adjust per paragraph T5g,

. Adjust tension.

Film dimpled between
perforations

. 8procket shoes sticking.
. Shuttle not retracting.
. Sprockets out of time,

. Inadequate pressure on leaf spring

(30, Figure 15).

. End of film leader not cut clean and

square.

. Clean sprocket shoe pivots,
. Adjust per paragraph 75£,
. Retime per paragraph 77.

. Adjust per paragraph T5k.

. Check film cutter; replace if

dull or broken.

Film escape mechanism
does not open to permit
exit of film

. Film exit latching is out of adjustment.

. Readjust per paragraph 75d.

Film escape locking pawl
does not seat properly;
film exits constantly

. Torsion spring (9, Figure 18) is

disconnected.

. Locking pawl (11, Figure 16} cut of

adjustment.

. Connect torsion spring.

. Readjust locking pawl per

paragraph 75d.
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Disassemtly Pracedure

8. GENERAL INSTRUCTIONS.

a. Physical differences in models are clearly shown
in parts catalogillustrations and clarified in parts list
"Notes." Be sure to review these differences and de-
termine which parts are applicable to your projector.

b. When removing riveted parts for replacement,
the old rivet must be drilled out with a drill equal to,
or slightly smaller than, the diameter of the rivet to
be installed,

¢. When unsoldering is required to replace elec-
trical parts, care must be uged to avoid the applica-
tion of heat to adjacent parts. Use a heat sink, if ne-
cessary, or grip the lead with a pliers to provide ad-
ditional heat dissipation.

CAUTION: In the current design of all projector
models, castings are drilled (but not tapped) to ac-
cept swage screws (all with part numbers inthe 30800
serieg). If the swage screw is the same size as the
corresponding machine screw used in earlier model
castings (with tapped screw holes), the swage screw
only is listed in the partslists and can be used in both
early and current model projectors, However, machine
screws cannot be used in current model (untapped)
castings. Therefore, if any early model casting must
be replaced with a current model casting, all machine
screws used withthat casting mustbereplaced withthe
new swage-type screws. Where the thread size of the
swage screw differs from that of the corresponding
machine screws used in earlier models, refer to the
parts lists for the listing of both screws.

9. REMOVING FIGURE 1 PARTS., Remove parts, as
necegsary, in their indexed order of disassembly, not-
ing the following special precautions.

a. Mostlabels and riamepiates are adhesive backed
or cemented inplace and should notbe removed unless
damaged, illegible or defaced,

b. If the rear cover (3) must be replaced on earlier
projector models, refer to Note A following the Fig-
ure 1 parts list for special instructions.

10. REMOVING REEL ARMS AND CLUTCHES. (See
Figure 2.) Various styles of reel arms and clutches,
from early models to current styles, are illustrated
in Figure 2, In all instances, reel arms can be re-
moved by disassembling the clutch parts from the reel
arm shafts; then withdrawing the reel arm and its
bronze washer from the projector mechanism plate.
If replacement of cluich parts is necessary, note the
following special instructions.

a. When repairing clutch systems on rear reel
arms, note that certain parts of the wobble plate elutch
system (Figure 2A) and the ratchet and cushion clutch
system (Figure 2B} will shortly be unavailable. If any
of these indicated parts are in need of replacement,
the clutch system must then be modified to the new
Torrington system shown in Figure 2C. This is
accomplished by discarding all of the indicated parts
of the earlier system and installing the E-ring (B/N
21736) and the sprocket assembly (P/N 012654) in
their place. In addition, the reel arm must be disasg-
sembled and the existing reelarm shaft replaced with
the latest shaft (P/N 40295),

b. When replacing clutch systems on the front reel
arms, note that certain parts of the wobble plate
clutch system (Figure 2D} and the interim Torrington
clutch system (Figure 2E} will shortly be unavailable.
If any of these indicated parts are in need of replace-
ment, the clutch system must then be modified to the
new Torrington system shown in Figure 2F. This is
accomplished by discarding all of the indicated parts
of the earlier system and installing the latest rewind
sprocket (P/N 012651) and take-up reverse sprocket
{(P/N 012662) in their place.

11. REMOVING FIGURE 3 PARTS. Remove Figure 3
parts, as necgssary, in their indexed order of disas-
sembly, noting the following special precautions.

a. Early style condenser lens (P/N 200454) can be
used in both the early and current condenser lens as-
semblies; however, the current lens (P/N 201611) can
be used only in the current lens assembly together
with the two retaining springs (P/N 37311 and 37312).

b. When removal of parts requires that leadwires
be disconnected or unsoldered, tag the leadwires to
facilitate rewiring during reassembly.

12, REMOVING FIGURE 4 PARTS. Remove Figure 4
parts, as necessary, in their indexed order of disas-
sembly, noting the following special precautions.

a. Remove the stud (2) at the front end of the film
guide (3}, thus freeing the spacer (4) located behind
the film guide. Remove the idler roller serew (1) and
disassemble the film guide and the idler roller (5)
from the end of the snubber mounting post (14).

NOTE: Current idler rollers (5 and 8, P/N 41330)
are not interchangeable with earlier rollers (P/N
39523) and can be used only with the current snubber
roller shaft assembly (10, P/N 012329), If the snubber
roller shaft assembly must be replaced, the current
shaft assembly will be furnished, together with two of
the current idler rollers,
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b. Remove the spubber handle (6) and disassemble
the idler roller (8) from the snubber shaft assembly
(10), Remove the retaining ring (9) and disassemble
the snubber shaft assembly (10), snubber spring (11),
spring retainer (12), and spring cover (13) from the
snubber mounting post (14).

c. If the flywheel (21) must be removed, insert a
1/16-inch punch carefully through the hole inthe sound
drum shaft housing and into the hele inthe sound drum
shaft {rotate the shaft until the punch drops into hole},
Hold the punch and shaft stationary while loosening the
flywheel nut (20). When withdrawing the flywheel, note
if there are spacing washers located on the shaft be-
hind the drum. Fhese washers are usedonlater model
projectors wherethe inner hub of the flywheel was en-
larged to eliminate binding against the sound drum.
On earlier models, flywheels havea small shoulder on
the inner hub which ¢liminates the need for spacing
washers.

d. Support the soundhead assembly (26) while re-
moving the mounting screws {23)and (24) and washers
{25}, and withdraw the assembly carefully from the
projector main plate.

e. The completemechanism assembly (30} is se-
cured to the main plate with four screws (29), Disen-
gage the rewind timing belt and support the mechan-
ism firmly while removing the mounting screws,

13. REMOVING SOLENOID-OPERATED CLUTCH
AND FIRE SHUTTER PARTS — 552 AND 552EX ONLY,
The solenocid-operated cluteh and fire shutter system
(Figure 5) was used in earlier Model 552 and 552EX
projectors. Note the following precautions when re-
moving these parta,

a. Make a note of leadwire connections before re-
moving the solencids (6)or (15}). To remove the clutch
golenoid {8), first remove the mounting screws (4) and
washers (5). Then loosen the setserew (1) in the upper
clutch rod collar (2) and withdraw the collar from the
rod. Remove the solenoid, slipping the rod down until
it disengages from the hole in the stop pawl (item 31,
Figure 17),

b. Disengage the upper end of the fire shutter sole-
noid rod (11) from the fire shutter. Note the manner
in which the ends of the fire shutter spring (12) are
engaged, and disassemble the rod and spring from the
fire shutter solenoid (15). Remove the screws (13) and
washers (14) and disassemble the solenoid (15) from
its bracket (17).

14, REMOVING THE MECHANICALLY-OPERATED
CLUTCH AND FIRE SHUTTER PARTS — 552 AND
532EX ONLY. The mechanically-operated clutch and
fire shutter system (Figure®8)is used in current Model
552 and 552EX projectors. Note the following precau-
tions when removing these parts,

a. The projector drive motor must be removed
{paragraph 15) to gain access to the clutch parts.
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b. Loosen the setscrew (2) and remove the collar
(3) from the lower end of the cluteh rod (4). Disas-
semble the clutch rod from the cluteh lever (15},

c. Disengage the short clutch rod (13) from the
clutch lever (15) and the Still-Run bracket (18). Re-
move the retaining ring (14) and withdraw the clutch
lever from the clutch lever shaft (6). Make ceriain
that the Still-Run knob (8} has been removed from the
camshaft (20).

d. Note the manner in which the springs (12) and
{16) are engaged and the cama (21} and (23) are as-
sembled. Remove three screws (17) and withdraw the
Still-Run bracket (18) from the projector main plate.
Removal of the retaining ring (19) will permit the cam-
shaft agsembly (20}, cams (21) and (23) and pawl bush-
ing (22) to be disassembled from the bracket (18).

15. REMOVING FIGURE 7 PARTS. Remove Figure 7
parts, as necesgsary, in their indexed order of digas-
sembly, noting the following special precautions.

4. Make a note of leadwire connections before dis-
connecting or unsoldering leads. Note also the manner
in which the flat belt (28) threads around the motor
pulley {35) and through the belt shifter (29).

b. Handle the speaker (4) carefully so as not to
damage the cone. H damaged, place on a shelf for
possible repair.

c. The starting capacitor (8) can be replaced by
disconnecting the spade lugs from its terminals; then
loosening the screw (5) and sliding the capacitor from
its clamp (7).

d. If the motor relay (11) is to be replaced, check
the inset in Figure 7 for the style of relay to be used
and the manner in which leadwires are connected to
relay terminals. The relay is secured to the bracket
(13) with two screws (9) and hex nutg (10),

e. The reel arm lock plungers (20) and their
springs (19) are retained by the brackets (18). K the
plungers are sticking or operating stiffly, remove
them and check for burrs, caked lubricant or dirt,
broken spring coils, etc, Remove burrs with erocus
cloth, clean, re-lubricate and reinstall.

f. Disengage the blower belt (21) from the pulleys
on the drive motor and blower motor. As noted in the
Figure 7 parts list, projectors with Serial No. 76399
and lower use drive belt P/N 31687, while projectors
with Serial No. 76400 and up use the V-type of belt,
P/N 40283, Motor pulleys (35) are similarly affected
and must be replaced with a pulley of the same iden-
tifying color and belt groove as that which was re-
moved.

g. The drive motor (27) can be removed by loosen-
ing the screws in the bracket straps (25) and unhook-
ing the straps from the motor mounting brackets (40}
It should be noted thatthe motor discharge spring (26)
is used only with earlier motors. Current motors are
equipped with a grounding device which automatically
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grounds the motor to the main plate when the motor
bracket strap (25) is tightened, Note also that motor
(B/N 011189) (G.E. #5KCM49GG151) has been discon-
tinued. If t:e projector being repaired is equipped
with such a motor and the motor must be replaced,
order metor (P/N 011893) plus cne mounting bracket
(P/N 31263). The mounting bracke. (40} must be used
in place 1{ the bracket used at the closed end of the
discontinued motor.

16. RZMOVING FIGURE 8 PARTS. Remove Figure 8
parts, s necessary, in their indexed order of disas-
sembly, noting the following special precautions.

a. If tne rotary switch (4)is in need of replacement
the current switch (P/N 41322) will be furnished. This
latest switch is internally wiredto provide sound cut-
off during reverse operation,

b. In all current projector models, the amplifier
assembly (12) iz secured to the main plate (41) with
No. 6-32 swage-type screws (10) in place of the No.
5-40 madiine screws used in earlier models. If the
main plate and bearing assembly is replaced, be sure
to ¢ - 1ar the necessary swage screws{P/N 30881} and
lock washers (P/N 17168) for remaunting the amplifier.

¢. The complete tilt mechanism assembly (20) can
be removed by first disassembling the screw (15) lock
washer (18} and tilt bar (17); then removing the two
screws (18) that .tiach the tilt housing {20K) to the
main frame, If the tilt housing has countersunk mount-
ing holes, the attaching screws will either be slotted
head Sems screws (P/N 36053) or swage-type screws
(P/N 30837) used in the most current models. Early
style tilt housings were attached with screws (B/N
31694) and lock washers (P/N 600797).

d. Be sure to check the style of interlock switch
(27) used in the projector being repaired. As noted in
the parts list, the part number of the terminal strip
{25), the interlock gwitch bracket (30) and the projec-
tor base (42) will vary depending on the interlock
switch being used. Refer to the inset in Figure 8 for
the difference in appearance between early and cur-
rent interlock switches.

e. When replacing the preamplifier (37), note that
early projector models required the use of a spacer
{37A)behind the lower right mounting hole of the amp-
lifier board.

17, DISASSEMBLING THE FRONT REEL ARM. (See
Figure 9.) Remove front reel arm parts, as neces-
sary, in their indexed order of disassembly, noting
the D1llowing special precautions.

a. In earlier projector models, the reel arm cover
(2) is secured withtwo machine screws and lock wash-
ers. In current projector models, the cover is secured
with two swage-type screws (1}, If the reel arm cover
must be replaced, be sure to order two swage screws
(P/N 30879) for cover installation. When the cover is
removed, noie the presence of any shim washers (3)
between reel arm and cover.

AUTOMAT I C THREADING
FILMOSOUND PROJECTORS

b. To remove the spindle parts (5 through 11),
drive out the spring pin (4). This pin must be replaced
with a new one at reassembly, Withdraw the spindle
{10) and its washer (11) from the reel arm, catching
the collar (5), torsion spring (7), gear (8) and washers
(9), (94) and (9B) as they are freed.

¢. Loosen the setscrews (12) and disassemble the
upper gear assembly {13} and clutch spring (14) from
the reelarm shaft (29). Remove the two retaining rings
(15), the clutch disc assembly (16), the two brass
washers (17) and the spring tension washer {(17A). The
reel arm shaft (29} is now free and can be pressed
from the splined bearing (30).

d. Remove the retaining ring (18) and clips (19) and
disassemble the nylon spur gears {(20) and (204), the
washer (21) and the drive shaft (22) from the reel arm,
Inspect the nylon bearings for damage and replace, if
necessary.

e. Remove the two retaining rings {24) and disas-
semble the friction shoe {25}, the friction shoe bracket
(26), the disc assembly (27), bronze washer {28) and
splined bearing (30) from the reel arm. Do not press
out the needle bearings (30A, 34A and 34B) unless ob-
viously in need of replacement.

f. Some early model projectors were equipped with
an eccentric spacer, or stop, located beneaththe brake
spring (32). This eccentric serves no purpose and can
be eliminated; however, a 5-40 by 3/16 inch fillister
head screw {(P/N 25837) must then be used to attach
the brake spring. The eccentric is not usedin current
model projectors, and the brake spring is attached
with a swage«type screw (P/N 30804). If the reel arm
must be replaced, the current {untapped) arm will be
furnished and swage screw (P/N 30804) also must be
ordered.

18. DISASSEMBLING THE REAR REEL ARM. (See
Figure 10,) Remove rear reel arm parts, as neces-
sary, in their indexed order of disassembly, noting
the following special precautions.

NOTE: If the rear reel arm clutch system is being
converted to the current Torrington style (paragraph
10}, the rear reel arm shaft (P/N 31233) (27) must be
replaced with shaft (P/N 40295). This can be accom-
plished by removing the reel arm cover (8) and dis-
assembling only those parts outlined in step c,
following.

a. Disconnect and remove the take-up belt (1) and
swivel the take-up arm assembly (8), catching the
spring (2) as it is released. Remove the acrew (3) and
disassemble the take-up spindle (4} fromthe arm. The
take-up arm need not be removed [rom the rear reel
arm (29} unless in need of replacement, Note that in
some earlier models, a split roll pin (P/N 303188)
was used to mount the take-up arm in place of the
dowel pin (5) currently used. In such instances, the
split roll pin must be used when replacement is ne-
cessary.

17



SERVICE INSTRUCT IONS

b. In earlier projector models, the reel arm cover
{8) was secured with two machine screws and lock
washers. In current projector models, the cover is
gecured with two swage-type screws (7). I the reel
arm cover musi be replaced, be sure to order two
swage screws (P/N 30879) for cover installation. When
the cover is removed, note the presence of any shim
washers (P/N 34874)between the reel arm and cover.

c. Remove the retaining ring (9) and clips (10) and
remove the nylon gears (11) and (12) and the washer
(13) from the drive shaft (22). Loosen the setscrews
(24) and disassemble the gear assembly (25), the
washers (26) and the reel arm shaft (27) from the reel
arm,

d. Remove the retaining ring (14) and withdraw the
pulley and gear assembly (15) from the rewind drive
shaft (21). Inspect the nylon bearings (16) and the rub-
ber sleeve (30)for damage or wear. The shaft (21) can
be removed by loosening the getscrew {20) in the reel
arm boss.

e. Withdraw the drive shaft (22) from the cast ears
of the reel arm and press out the splined bearing as-
sembly (28). Inspect the nylon bearings (23) for dam-
age or wear. Do not press out the needle bearings (6A)
or (28A) unless obviously in need of replacement,

19. DISASSEMBLING THE LAMPHOLDER, (See
Fipure 11,) Remove the screws (1) and separate the
lamp baffle (2) from the lamp socket bracket (8). Dis-
assemble the release lever pin (3), release lever (4)
and tension washer (5) from the bracket. Replace the
vinyl sleeve (9) if torn or otherwise damaged, The
lamp socket (7) is secured to the bracket with two
rivets (6). If in need of replacement, the rivets must
be drilled out.

20. DISASSEMBLING THE LAMPHOUSE. (See Fig-
ure 12.) Remove lamphouse parts, as necessary, in
their indexed order of disassembly, noting the follow-
ing special precautions.

a. If the nameplate (1) for the Models 550, 552 and
552EX must be replaced, note that the earlier style
{P/N 31971} is cemented in place, while the current
style {P/N 41112) is adhesive backed and can only be
used on the current smooth-surfaced lamp housing
(P/N 42208),

b. Disassemble the screws (2), lamp shield (3),
washers (4) spacer bushings (5) and heat reflector (6)
from the lamphouse. Refer to Note B following the
Figure 12 partslist for proper replacement of screws
{2) and spacer bushings (5).

¢. The lamphouse handle (7) and latch (8) are used
in Model 550, 552 and 552EX projectors; the retaining
ring (8A) and lamphouse lock screw (8B) are used in
Model 545 and 545EX projectors.

d, Early style lamphouse grilles (10) with two
drilled holes for mounting are no longer available,
Refer to the reassembly instructions for the proce-
dure involved in installing single-hole grilles on early
style lamp housings.
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21. DISASSEMBLING THE SOUNDHEAD, (Bee Fig-
ure 13.) Remove sgoundhead parts, as necessary, in
their indexed order of disassembly, noting the follow-
ing special precautions.

a. Make a careful note of leadwire connections be-
fore disconnecting or unsoldering leads during dis-
assembly.

b. The optical slit assembly (11) can be removed
by loosening the clamping scerew (10) and withdraw-
ing the assembly from the housing (36).

c. Remove the retaining ring {12) and unscrew and
remove the guide roller adjusting screw (13).

d. In earlier model projectors, the soundhead was
tapped for two setscrews (19) which were tightened
against the sound drum housing to lock the assembly
in place, In later models, the sound drum housing is
drilled and tapped to receive two Sems screws (18A).
In either case, remove these screws and loosen the
locking setscrew (18), Withdraw the sound drum as-
sembly carefully, noting the manner in which the sili-
con cell assembly (22) and its retainer (21) are ase
sembled into the slot in the sound drum shaft. Wrap
the sound drum assembly and silicon cell assembly in
tissue to protect them against damage.

e, Stabilizer arm assembly (32} (P/N 09833}, has
been discontinued and is superseded by stabilizer arm
(324) (P/N 3165%). Torsion spring (P/N 31672) (34), is
used only withthe early arm assembly (32); therefore,
if the arm assembly {32} is to be replaced with the
current arm, spring (34) also must be replaced with
spring (344) (P/N 39789). The ecarlier style spring
(34) is still available for service.

f. The insets in Figure 13 illustrate the early and
current style of exciter lamp retaining pins. Note that
the springs are the same in both styles. However, the
early style collar and pin are no longer available. Ifin
need of replacement, order a setof current paris con-
gisting of pin (P/N 41321) and bushing {(P/N 41320).
Refer to the Reassembly zsection for installation pro-
cedures,

g. Early style soundhead housings (with tapped
serew holes) are no longer available, If the housing
must be replaced, be sure to order the proper guan-
tity of swage-type screws (items 10, 29 and 31) for
reassembling parts to the new casting.

22, DISASSEMEBLING THE MECHANISM, (See Fig-
ure 14.) Remove Figure 14 paris, as necessary, in
their indexed order of disassembly, noting the follow-
ing special precautions.

a. Pry out the hinge pins (1) and (2) with a wire
cutter or similar toolto free the lens carrier assem-
bly (5). Note that the spring washer (3) is used with
the upper pin and the flat washer (4) with the lower
pin. Refer to paragraph 28 for lens carrier digassem-
bly procedure.
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b. When removing speed change knob parts (items
6 through 11), note the manner in which the spring (10)
is installed.

¢. All current production models are equipped with
the film escape parts (items 4 through 12, Figure 16)
and some earlier projectors may have been modified
accordingly. This eliminates the need for setscrew
(13B, Figure 14) on projectors so equipped.

d. Remove the two retaining rings (18) and withe
draw the clutch lever shaft (19), Remove three screws
{17} and disassemble the outboard bearing assembly
(20) and the rewind clutch lever (21) from the upper
sprocket shaft. Check the physical appearance of the
clutch lever against the insets in Figure 14 to deter-
mine the proper part number for replacement. With-
draw the rewind bution (22) and spring (23) from the
opening in the mechanism casting.

e. Remove the rewind timing belt (24) and examine
it for unusual wear or physical damage. Replace belt
if necessary. Remove the retaining rings (25)and dis-
assemble the rewind drive sprocket (26}, flat washer
{27), spring (28) and spline driver {29)from the upper
sprocket shaft, Loosen the setscrews (30) and remove
the take-up drive sprocket (31).

f. The sprocket guard assembly (33) is secured
with three screws (32) inserted from the rear of the
mechanism casting. Refer to paragraph 27 for sprocket
guard parts replacement. When removing the remain-~
ing sprocket guards (35) and (354), note the manner
in which the torsion springs (37) are assembled. In-
spect all rollers (36) for nicks or deep scratches and
replace if damaged.

g. Loogen the setscrews (38) and disassemble the
gears (39), tension washers (40), sprocket assemblies
(41} and (42), the lower sprocket flange (43) and the
thrust washers (44) from the mechanism casting. Be-
ginning with March 1968 production models, upper
sprocket assembly (P/N 012327) will be used in all
projectors. This new assembly has the sprocket
pressed onto the shaft, thus differing from previous
models in which the sprocket is secured with set-
screws (41A). Be sure to check the style of sprocket
agsembly used, because the timing adjustment is dif-
ferent for each.

h. Only the current (drilled but untapped) mechan-
ism housing will be available for replacement. If the
housing must be replaced, be sure to order a suffici-
ent quantity of the swage-type screws (14)and (17} for
reinstalling the hood (15} and outboard bearing (20) to
the new casting.

23, DISASSEMBLING THE MECHANISM., (See Figure
15.) Remove Figure 15 parts, as necessary, in their
indexed order of disassembly, noting the following
special precautions,

a, Remove the gerews{1)and three flanged rollers
(2). Inspect the rollers for nicks and deep scratches
and replace if damaged.,
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b. Remove the retaining ring (3) and disassemble
the bracket and handle assembly (4) and torsion spring
(5) from the shaft of the sprocket guard plate (25). Be
sure to note the manner in which the torsion spring is
installed.

¢, Remove the screw (6} and film exit guide (7).
Disassemble the screw (8) and idler roller (9) from
the auto thread locking lever {12). Inspect the roller
for nicks or deep scratches and replace if damaged.
Remove screw (10), pivot (11) and locking lever (12).

d. Note the manner in which torsion spring (15} is
assembled. Remove the retaining ring (13) and with-
draw the lower loop form (14} and torsion spring (15)
from the lower stud of the connecting link assembly
(41). Note the manner in which the legs of the release
gpring (18)are positioned before removing screw (16),
bushing (17) and spring (18).

e. Remove the screw (19) and back-up bracket (20).
Remove the retaining ring (21) and disassemble the
film guide (23)and its washers {22) from the mechan-
ism housing. Remove two screws {24) and the sprocket
guard plate assembly (25). Remove the retaining ring
{28)and disassemble the toggle lever assembly (26} and
upper film guide (27) from the sprocket guard plate.

f. Remove two screws(29)and theleaf spring (30).
Remove the retaining ring (33} from the upper stud of
the connecting link assembly (41). Loosen the setscrew
(31} and disassemble the threading lever (32) and
lower loop form assembly {(34) from the mechanism
housing, Remove two screws (35) and the upper
sprocket guard plate assembly (36). Disassemble the
screw (37), lock washer (38}, flat washer (33), shutile
retractor (40) and connecting link assembly (41) from
the mechanism housing.

g. Only the current (drilled but untapped) mechan-
ism housing will be available for replacement. If the
housing must be replaced, be sure to order a swage-
type screw (16) for reinstalling the release spring (18)
to the new casting,

24, DISASSEMBLING THE MECHANISM,. (See Figure
16.) Remove Figure 16 paris, as necessary, in their
indexed order of disassembly, noting the following
special precautions,

a. Early model projectors were equipped with an
upper loop form and hub assembly (P/N 011949) in
place of the film escape components illustrated in
Figure 16 (items 4 through 12) and used on all cur-
rent models. Instructions for modifying projectors to
include the film escape mechanism will be found in
the Modifications section of this Service Manual. The
earlier form and hub assembly is available for ser-
vice and will be furnished if requested.

b. The complete film escape mechanism (items 4
through 12) can be removed as an assembly. Loosen
the setscrews (4) in the hub of the upper kickplate as-
sembly (5) and withdraw the assembly and the washer
(6) from the upper loop form shaft agsembly (25). Un-
hook and remove the spring (24) and withdraw the shaft
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assembly from the mechanism houging. Note carefully
the manner in which the film escape parts are assem-
bled. Removethe locking pawl screw (10); then remove
the two retaining rings (7) and disassemble the shaft
(8), torsion spring (3) locking pawl {11} and pawl
bracket hub (12) from the kickplate (5),

c. Screw (13) is used only to secure one end of the
tension spring (15). Screw (13A) secures the cam fol-
lower and support assembly (16) to the arm assembly
{18)., Cam follower parts (16A through 16F) need not
bedisassembled unless inneed of replacement. Loosen
the hex head screw (17) and disassemble the arm as~-
sembly (18) and lever and shaft agsembly (19) from the
mechanism housing.

d. Remove the screws (20), lock washers (21), flat
washers (22) and the self centering assembly (23), Do
not attempt to disassemble this asgsembly asparts are
not available for service.

e. Remove the two screws (26) and lift the aper-
ture plate assembly (27) from the mechanism housing.
Refer to paragraph 29 for aperture plate disassembly
instructions.

f. Remove the screw (28), lens carrier catch (28)
and flat washer (30), The screw (31} serves as an ad-
justable stop for the lens carrier and need not be
removed.

g. Omly the current (drilled but untapped) mechan-
ism housing will be available for replacement. i the
housing must be replaced, be sure to order one each
of swage-type screws (13), (28) and (31) for reassem-
bly of parts to the new casting.

25. DISASSEMBLING THE MECHANISM, (See Figure
17.) Remove Figure 17 parts, as necessary, in their
indexed oxder of disassembly, noting the fellowing
special precautions.

a. Loosen the two setscerews (1) and withdraw the
mechanism pulley (2) from the end of the shuttle shait.
Remove screws (2) and (4) and 1ift off the fire shutter
assembly (5) or the support bracket (5A). The fire
shutter assembly is used only on Model 552 and 552EX
yprojectors, and disassembly instructiong will be found
in paragraph 30. Retmove two screws (3) and washers
(3A) to free the heat baffle (6).

b. Remove the shutter nut (7), counterbalance weight
(8), the shutter (9) or (9A)} and the fiber washer (10},
On current export moedels only, the two-bladed shut-
ter (9A) is being used. When repairing export models
equipped with the three-bladed shutter, the two-bladed
shutter should be used for replacement whennecessary.
{See Note, following.)

NQTE: When stockof early style shutters (P/N31004)
is depleted, it will be necessary to furnish the current
shutter (P/N 41308)(3-blade) or (P/N 41309) (2-blade)
together with the current pull-down cam (18} (P/N
41307). The current cam and shutters are provided with
identification markings (see inset, Figure 17).

20

¢. Unless obviously in need of replacement, do not
disassemble the ball and stud assemblies (12) or the
shuttle link bearings (17A) from the shuttle arms (17).
Inspect the pull-down cam followers (17B} for wear.
These followers can be reversed or turned end-for=
end if badly worn. In current model projectors, the
followers are staked in place in the recess of the
shuttle arm. Refer to the Reassembly section for re-
placement instructions. Unhook the extension spring
(13} from the end of each arm (17} and remove the felt
wiper (14) and shuttle arms from the assembly. The
cam wiper wick (15) is inserted within the coils of the
spring (13). If unusually dirty, the wiper and wick
should be replaced. Lubricate new wicks as outlined
in the Lubrication instructions, paragraph 2.

d. Remove the pull-down cam (18) from the cam-
shaft, Refer tothe note following paragraph 25, stepb,
for pull-down cam and shutter replacement. Remove
screws (19) and withdraw the in-out cam (21) and the
in-out bracket assembly (22). Note that the in-out fol-
lower (22A) and in-out spring (22B) are replaceable.

e. Unscrew the bearing support assembly (23) from
the shuttle arm plate assembly (25). Remove two
screws (24) and disassemble the shuttle arm plate
from the mechanism housing, disengaging the upper
forked arm of the plate from the framer shaft assem-
bly (27). Pull out the stgp pin (26) and unscrew the
framer shaft assembly from the mechanism housing.
Remove the screw (38) and disassemble the in-out
spring (39) and shuttle retractor pin (40) from the
mechanism housing.

f. Models 552 and 552EX Only. Before disagsem-
bling the following parts, note the manner in which the
legs of torsion spring (30) are engaged. This spring
and the cluteh stop (36) are used only on Model 552
and 552EX projectors equipped with the solenojd-op=
erated clutch system (Figure 5). Remove the two re-
taining rings (28) and withdraw the stop pawl shaft (29),
the torsion spring (30), and the stop pawl (31). Re-
move screws (32) and (35) to disassemble the shaft
bracket (33) and bearing bracket (37) from the me-
chanism housing. Press the grommets (34) from the
shaft bracket,

g. Only the current (drilled but untapped} mechane
ism housing will be available for replacement. If the
housing must be replaced, be sure to order a suffici-
ent quantity of swage-type screws (items 3, 24, 35 and
38) for reassembly of parts ito the new casting.

26. DISASSEMBLING THE MECHANISM. (See Figure
18.) Remove Figure 18 parts, as necessary, in their
indexed order of disassembly, noting the following
special precautions.

a. Modelg 545, 545EX and 550 Only. Remove the
large retaining ring (8). Remove the two screws (9) and
the bearing loading spring (10). Loosen setscrew (11} in
the loop restorer cam (27) and the two setscrews (24A)
in the worm gear (24B). Shift the camshait (30) to the
left until the bearing (12) is forced from its seat, Re~
move the bearing and the shim washer (12A). Remove
retaining ring {28) and slide the camshaft to the right,




forcing out the large bearing (29), Remove the worm
gear (24B) and loop restorer cam (27) as the shaft is
withdrawn. Loosen the setscrew (32) and unscrew the
rewind adjustment stud (33) from the top of the me-
chanism housing. Remove the screw (34), condenser
holder (35}, special washer (36) and tension spring
(37). Note that only the current (drilled but untapped}
mechanism housing willbe available for replacement.
I the houging must be replaced, be sure to order new
swage-type screws (8) and (34) and current bearing
loading spring (P/N 42244) (item 10} as well. The No.
4-40 swage screw {P/N 30804) (item 9} cannot be used
with earlier mechanism housings, since these screw
holes were tapped with a No. 3-48 thread. Machine
serews (P/N 31094) {item 9) must be used in earlier
castings to secure the bearing loading spring (10).

NOTE: The following steps of disassembly are {o be
used only when repairing 552 and 552EX projectors.

b, Unscrew and remove the round nut (4), washer
{5) and shuttle adjustment bracket (6). Remove the two
screws (1) and {2) and washers {3}, and lift the ani-
mated clutch bracket assembly (7) from the mechan-
ism housing. Remove the three retaining rings (7B)
and slide the shaft (7C) from the clutch mounting
bracket (7L), removing the slide bumper (7D), flat
washer (TE), spring (7F) and clutch slide bar assem-
bly (7G) as the shaft is withdrawn. Remove the screw
{(TH) and washer (7J) to [ree the sirike {7K) from the
clutch slide bar. Note that in current projector mod-
els a No. 4-40 hex washer head screw (P/N 41317)
(item 7H) is used to hold the strike {TK) more firmly.
This screw canonly be used withthe latest strike (P/N
41318). The earlier strike (P/N 31050) will be furn-
ished until stock is depleted, after which the current
strike and screw must be ordered,

c. Remove the large retaining ring (8), the two
screws (9)and the hearing loading spring (10). Loosgen
the setscrew (11) in the loop restorer cam (27) and
shift the camshaft (30)to the left until the bearing (12}
is forced from its seat. Remove the bearing and the
shim wagher (12A), Pry retaining rings (16) and (28)
from the camshaft and slide the camshaft to the right,
forcing out the large bearing (29). Remove the clutch
parts (13 through 27) as the shaft is withdrawn, noting
the manner in which torsion spring (14) is assembled,
Refer to paragraph 31 for further disassembly of the
worm gear (24).

d. Camshaft{P/N 31008) (item 30C)used in earlier
model projectors will be made from camshaft {P/N
36029) and therefore will have two sets of slots and
flats. The relative position of slots and flats of the
modified camshaft are shown in the far right-hand
inset of Figure 18.

e. Loosen the setscrew (32) and unscrew the re-
wind adjustment stud {33) from the top of the mechan-
ism housing. Remove the screw (34), condenser holder
(38), special washer {38) and tension spring (37).

f. Only the current {drilled but untapped) mechan-
ism housing will be available for replacement. If the
housing must be replaced, it also will be necessary to
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order two swage-type screws (P/N 30804) (item 9),
currenl bearing loading spring (P/N 42244} (item 10)
and the swage-type condenser holder screw (P/N
30884) (item 34).

27. DISASSEMBLING THE SPROCKET GUARD, Dis-
assemble the sprocket guard (Figure 19, 194 or 19B)
in the indexed order of disassembly. noting the fol-
lowing special precautions,

NOTE: When present service stock isdepleted, com-
plete sprocket guard assemblies (P/N 09897, Figure
19)and (012125, Figure 194A) will no longer be availa-
ble. However, piece parts for thegse assemblies can he
ordered for repair.

a. Early Sprocket Guard (Figure 19). Note the
manner in which the torsion spring (&) 1s assembled.
Remove the guard and shaft assembly (1) and torsion
spring from the pin of the channel and post assembly
(3). Remove rollers (3) from the guard shaft. Remove
serew {4) and channel and post assembly (5), screw (6)
and cover strike (7).

b. Interim Sprocket Guard (Figure 194), Note the
manner in which torsion spring (b) 15 assembled. Re-
move the retaining ring (1)and disagsemble the washer
(2), rollers (3) and (B), guard and shaft assembly (4)
and torsion spring (5) from the pin of the channel and
post assembly (10), Remove the rollers (7) from the
guard shaft, Remove the screw (8), washer (9) and
channel and post assembly (10). Remove screw (11)
and cover strike (12),

¢. Current Sprocket Guard (Figure 19B}). Remove
the screw (1), washer (2} and channel and post assem-
bly {3). Remove screw (4) and cover strike (5).

28. DISASSEMBLING THE LENS CARRIER, (See Fig-
ure 20.) Remove Figure 20 parts, as necessary, in
their indexed order of disassembly, noting the follow-
ing gpecial precautions.

a. Remove the screws (1) and hold-down spring (2)
and lift out the focus knob assembly (3).

b. Remove the screws (4), spacers {b) and (6} and
springs (8) and disassemble the pressure plate (7) and
lever (9) from the lens carrier. Wrap the pressure
plate in tissue for protection,

¢. Remove screws (10) and adjustment plate {11).
Note the difference in screws (10) used in earlier and
current projector models. Machine screw (B/N 31905)
can be used only with the early tapped lens carriers.
Swage-type screws (P/N30804) are required for cur-
rent lens carriers {drilled but untapped). Only the
current lens carrier will be available for replace-
ment; therefore, if the lens carrier (13) must be re-
placed, be gure to order four swage-type screws {P/N
30804) for reassembly of the hold-down spring (2) and
adjustment plate (11) to the new casting.

29, DISASSEMBLING THE APERTURE PLATE. (See
Figure 21.) Remove Figure 21 parts, as necessary,
in their indexed order of disassembly, noting the fol-
lowing special precautions,
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a. As noted in the Figure 21 parts list, all projec-
tors are now standardizing on chrome rails and spring
retaining covers. Be gure to check thege notes care-
fully before ordering replacement parts.

b. The insets in Figure 21 illusirate the early and
current methods of mounting the spring retaining
cover (4) and film tension rail (8),

c. Note that early model aperture plates were
drilled only so that the film guide (11) is attached with
a screw (8), hex nut(9) and lock washer (10}, The cur-
rent aperture plate is drilled and tapped, and the film
guide ig secured with screw (P/N 31978).

30. DISASSEMBILING THE FIRE SHUTTER — MOD-
ELS 552 AND 552EX ONLY. (See Figure 22.) Un-
hook and remove the extension spring (1}, Note the
manner in which retainer spring (2) is assembled be-
fore removing the spring and the filter glass retainer
(3). Carefully straighten the retaining ears on the fil-
ter arm and remove the fire shutter disc (4) and heat
filter (5). Wrap the filter in tissue for protection,

31. DISASSEMBLING THE WORM GEAR — MODELS
552 AND 552EX ONLY. (See Figure 23.} Remove two
serews (2), the setscrew (3), and Banc-lok (4) and
separate the interlock retainer (1) from the worm
gear {5).

32. REPAIRING THE PREAMPILIFIER. (See Figure
24.) Defective elsetrical parts can be removed by
cutting the leads as close as possible to the body of
the partor by unsoldering the leads from the terminal
posts. When unsoldering, it is advisable to use a heat
sink to avoid the direct application of heat to adjacent
components, Refer to the NOTE in the schematic wir-
ing diagrams (Figures 27, 29 and 31) for apecial in-
sitructions on replacing resistor R34 (item 2).

33. DISASSEMBLING THE EARLY STYLE BLOWER.
(See Figure 25.) Early style blowers (used on pro-
jectors with Serizl Number 76399 and lower) were
equipped with removable bearings. Remove Figure 25

parts, as necessary, in their indexed order of disas-
sembly, noting the following special precautions.

a. Note that blower pulley (P/N 31586) (item 2) is
used on early style blower assemblies. Current pul-
leys are designed to accept the V-type helt (see inset,
Figure 25A).

b, To disassemble the blower, remove the screw
(5) and hex nut (6); then drill out the eyelet-type rivets
(3) and separate the housing halves {8). Note the loca-
tion of nylon washers (10, 18 and 20) when disassem-
bling blower parts.

34, DISASSEMBLING CURRENT STYLE BLOWER.
(Figure 25A,) Current style blowers are equipped
with pressed bearings which are not replaceable. Re-
move Figure 25A parts, as necessary, in their indexed
order of disagsembly, noting the following special
precautions.

a. If pulley replacement is necessary, be sure to
order the proper pulley (2) for the projector being re-
paired. Current pulleys are designed to accept the V-
belt (see inset, Figure 254),

b. To disassemble the blower assembly, drill out
the four eyelet-type rivets (3) and separate the front
housing (5) from the rear housing (6). Remove the
blower wheel and shaft assembly (9) and the nylon
washers (8).

35. REPAIRING THE AMPLIFIER, (See Figure 26.)
Using standard electronic shop techniques, check the
amplifier for weak or faulty tubes, for continuity and
for shorts and grounds. Refer tothe proper schematic
diagram (Figure 27, 29 or 31) for voltages and ratings
of components, Defective solder-secured parts can be
removed by cutting the leads as close as possible fo
the body of the part or by unscldering the leads from
the terminals. When unsoldering, it isadvisable to use
a heat sink to avoid the direct application of heat to ad-
jacent components.
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Reassembly Procedurs

36. GENERAL INSTRUCTIONS.

a. When the reassembly procedure includes the
staking of rivets or similar parts, all staking and
riveting operations should be performed during the
early stages of reassembly to avoid damage to other
parts. Be sure to support the major part solidly dur-
ing staking operations.

b. When installing electrical parts, refer tothe ap-
propriate wiring diagram (Figures 27 through 32} for
proper leadwire comnnections. When soldering is re-
quired, use a heat sink to avoid the direct application
of heat to adjacent parts.

¢. Parts which require lubrication are listed in
paragraph 2 of this Service Manual, together with the
specified lubricant. Lubricate sparingly and wipe away
excess lubricant with a clean, lint-free cloth, During
reassembly, apply adrop of oilto screw holes to facil-
itate screw installation.

d. Reassembly instructions are not included for
the amplifier (Figure 26) or the preamplifier (Figure
24). Refer to step b, above, for special precautions on
parts replacement.

e. Many of the nameplates and instruction plates
have a protected adhesive backing. Remove the pro-
tective paper and brush the adhesive witha mixture of
three parts Toluol to one part trichlorethylene. When
adhesive is tacky, press the nameplate carefully but
firmly in place. Wipe away excess adhesive with a
damp cloth.

f. In current projectors, several of the projector
castings are drilled (but not tapped) to accommodaie
swage-type screws. Except where screw sizes were
changed, these swage-type screws can be used in both
early and current projectors., However, the machine
screws used in earlier models camnot be used in cur-
rent untapped castings, Only the current castings are
available for replacement; therefore, should such a
casting be replaced, certain of the machine serews
used in earlier models also must be replaced. These
instances are clearly noted in the reassembly in-
structions.

37. REASSEMBLING CURRENT STYLE BLOWER,
(See Figure 25A.} Current style blowersare equipped
with pressed bearings which are not replaceable, Re-
assemble the blower as follows:

a. Agsemble the retaining ring (7) into the groove
of the blower wheel shaft, Install a nylon washer (8)
on the long end of the blower wheel shaft and insert

the short shaft end into the bearing in the rear blower
housing (6).

b. Assemble the front housing (5}to the rear hous-
ing and secure the agsembly with the four cyclet-type
rivets (3}. Note the location of the leadwire clamp (4)
secured by one of these rivets.

c. Install the second nylon washer (8) down over
the protruding end of the blower wheel shaft, If the
blower pulley (2) was replaced, be sure that the pro-
per pulley is used for the particular blower being re-
paired. Current pulleyg are designed to accept the V-
type belt {see inset, Figure 25A),

38. REASSEMBLING THE EARLY STYLE BLOWER.
(Sec Figure 25.}) The early style blower (used onpro-
jectors with Serial Number 76399 and lower) were
equipped with removable bearings. Reassemble the
blower ag follows:

a. Insert a nylon washer (20) and bearing (19) into
the bearing hole in each housing half (8). Install alarge
nylon wagher (18) on each bearing shoulder, and as-
semble the retaining rings (17) into the housings to
held these parts in place,

b. Assemble the retaining ring {9) and the blower
wheel (16) to the shaft (15) and tighten the setscrew
{14). Assemble the collar {13) and nylon washer (10)
to the ghaft and tighten the setsercw enough to hold
the collar in place. Asiemble the blower wheel shaft
into the rear housing bearing.

¢. Install a second nylon washer (10) on the shaft
and down against the retaining ring (9). Assemble the
front housing half to the rear housing half and secure
the assembly with three eyelel-type rivets {3) and the
screw (5)and hex nut (8), Note the location of the lead-
wire clamp (4} and lug terminal (7).

d. Working throughthe large blower opening, loosen
the two blower wheel setacrews (14) and shift the blow-
er wheel until itis centered within the housing halves;
then tighten the setscrews securely. Loosen the collar
setscrew (12) and locate the collar (13) so that the
blower shaft has a barely perceptible amount of end
play (about 0.005 inch). Tighten the collar setscrew
securely.

39. REASSEMBLING THE WORM GEAR — MODELS
952 AND 552EX ONLY. (See Figure 23.) Assemble
the interlock retainer (1} to the worm gear (B) with
two screws (2), Insiall Banc-lok (4) and selscrew (3).

40. REASSEMBLING THE TIRE SHUTTER — MOD-
ELS 552 AND 552EX ONLY, (See Figure 22.) Clean
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the heat filter (5) with lens cleaning fluid and/or lens
tissue. Hold the filter by its edge while inserting it into
the filter arm. Position the fire shutter disc {4) over
the filter and carefully bend the retaining ears on the
filter arm to hold these parts in place. Assemble the
retainer (3) and retainer spring (2) to the filter arm.
Assemble the spring (1) between the ears of the fire
shutter as shown in Figure 22.

41. REASSEMBLING THE APERTURE PLATE. (See
Figure 21.) Reassemble the aperture plate as out-
lined in the following paragraphs.

a. As noted in the Figure 21 parts list, all projec-
tors arenow standardizing on chrome rails and spring
retaining covers. Be sureto check parts list carefully
before ordering replacement parts.

b. Early model aperture plates (12} are drilled so
that the film guide (11) is attached with a screw (8),
hex nut (9) and lock washer (10), Current aperture
plates are drilled and tapped, and the film guide is
secured with a2 single screw (8).

c. The insets in Figure 21 illustrate the early and
current methods of mounting the film tension rail (6)
and spring retaining cover (4), When assembling these
parts to the aperture plate, the ends of the spring (7)
should rest in the notched out portion of the film ten-
sion rail (6) and the center of the spring should bear
against the aperture plate stud. Note that in earlier
models, washers (5) are used in place of the spacer
bushings (5A) used in current models. Tighten the
retaining screws (3) securely. Install the film guide
rail {2), tightening the two screws (1) securely.

42, REASSEMBLING THE LENS CARRIER, (See Fig-
ure 20.) Reassemble the lens carrier parts as out-
lined in the following paragraphs.

a. Only the current lens carrier (13) with drilled
but untapped screw holes is available for replace-
ment, If the lens carrier casting is replaced, swage-
type screws {P/N 30804) (items 1 and 10} also must
be ordered for reagsembling of parts.

b. Assemble the pressure plate {7), springs (8)
and pressure plate lever (9) to the lens carrier and
install the adjustment plate (11} and two screws (10).
Install the spacer bushings (5) and (6) and the screws
{4). Both screws tap into the threaded posts of the
pressure plate, theupper serew securing the lever (9).

c. Assemble the focus knob assembly (3) to the lens
carrier (13), and install the hold-down spring (2) and
gerews (1),

43. REASSEMBLING THE SPROCKET GUARD. The
three variations of sprocket guard are shown in Fig-
ures 19, 159A and 19B. The early (Figure 19) and in-
terim (Figure 19A) sprocket guards are no longer
available as complete assemblies, but piece parts are
available for repairs.

a. Current Sprocket Guard (Figure 19B). Secure
the cover strike (5) to the sprocket guard (8) with
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screw (4)., The strike must be adjusted when the
sprocket guard is installed, Secure the channel and
post assembly (3) to the sprocket guard with the
gscrew (1) and washer (2).

b. Interim Sprocket Guard (Figure 194A). Secure
the cover strike (12} to the sprocket guard (13) with
screw (11). The strike must be adjusted when the
sprocket guard is installed. The spring (5) is assem-
bled on the pin of the channel and post assembly (13)
between the ears of the guard and shaft assembly {4),
and the spring legs must be positioned so that the small
rollers (7)are held in contact withthe channel and post
roller (10), Assemble items (2 through 6) onto the chan-
nel pin and secure with retaining ring (1). Press small
rollers (7) onto the guard shaft. Secure thig assembly
to the sprocket guard with the screw (8) and washer (9).

¢. Early Sprocket Guard (Figure 19}). Secure the
cover strike (7) to the sprocket guard (8) with screw
(6). The strike must be adjusted when the sprocket
ig installed. The spring (2) is assembled on the pin of
the channel and post agsembly (5} between the ears of
the guard and shaft assembly (1), and the spring legs
must be positioned so that the small rollers (3) are
held in contact with the channel and post roller (5).
Press the small rollers (3) onto the guard shaft and
assemble the guard and shaft assembly and spring to
the channel pin, Secure this assembly to the sprocket
guard with the screw (4).

44, REASSEMBLING THE MECHANISM. (See Figure
18.) Reassemble Figure 18 parts as outlined in the
following paragraphs. Note that steps a through d ap-
ply only to Model 545, 545EX and 550 projectors, with
the remaining steps applying only to Model 552 and
552EX projectors.

NOTE: Only the current (drilled but untapped} me-
chanism housings will be available for replacement.
The machine screws used to attach parts to earlier
castings cannot be used with the current castings;
therefore, if the mechanism housing was replaced, it
will be necesgsary to order swage screws (P/N 30804)
(item 9) and (P/N 30884) (item 34) for reassembly of
parts to the new casting. Note also that the current
bearing loading spring (P/N 42244) (item 10} also
must be ordered because of the larger screw hole
size.

Models 545, 545EX and 550 Only.

a, Install the condenser holder (35) , special
washer (36) and spring (37) on the screw {34} and as-
gemble the screw fo the mechanism housing (38).
Screw the rewind adjustment stud (33) down into the
mechanism housing and install the setscrew (32).

b. Lightly grease both bearing holes in the me-
chanism housing arms. Assemble the washer (12A)
and ball bearing (12) into the bearing hole in the me-
chanism housing. Assemble bearing (29) to the cam-
shaft (30) until the bearing is seated against the
shoulder of the shaft. Install retaining ring (28) into
the camshaft slot withthe convex face of the ring away
from the bearing.
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c. Insert the end of the camshaft through the right-
hand bearing hole inthe cagting arm and assemble the
loop restorer cam {27) and worm gear (24B) to the
shaft. Continue pressing the camshaft to the left. in-
serting the end of the shaft into the left-hand bearing
{12} while seating the right-hand bearing (29) in the
bearing hole of the cast arm. Install the bearing load-
ing spring (10) with the two screws (9). {See Note pre-
ceding step a.) Assemble the large retaining ring (8)
into the ring groove of the housing arm, with the con-
vex face of the Ping against the bearing (29).

d. Inserta 0.190-inch feeler gage between the loop
restorer cam (27) and the cast arm of the housing.
Press and hold the cam firmly against thefeeler gage
while tightening the setscrew (11). Temporarily tighten
the worm gear setscrews (24A) until the worm gear
can be adjusted in final assembly. Refer to paragraph
76 for loop restorer cam adjustment.

Models 552 and 552EX Only.

e, Assemble the condenser holder parts as out-
lined in step a and the camshaft bearings as outlined
in step b, above,

f. Note that on current projectors the strike {7TK)
has a larger tapped hole to acceptaNo. 4-40 hex head
screw (TH), Be sure to order the proper parts for re-
placement. Assemble the sirike (TK) to the clutch slide
bar assembly (7G) with screw {TH) and washer (7.J).
Hold the glide bar assembly in position between the
ears of the mounting bracket assembly (7L} while in-
gerting the shaft (7C). Slide bumper (7D} must be in-
stalled on the shaft between the right-hand ears of the
slide bar and the bracket. Assemble the washer {TE)
and spring (7F)onthe shaft before it is inserted through
the two left-hand ears. Install the three retaining rings
(TB). The setscrew {7TA) must be adjusted at final as-
sembly. Secure the assembled clutch bracket (7) to
the mechanism housing with the two screws (1) and
{2) and lock washers (3). Assemble the adjustment
bracket (6) to the long screw (2) with the washer {5)
and round nut (4). Press down firmly on the clutch
bracket while tightening the screws (1) and (2).

g. Assemble thethree rubber bushings (25) into the
holes in the worm gear (24). Assemble the bearing as-
sembly (23) to the worm gear so that the ears of the
bearing are aligned with corresponding notches in the
worm gear. Insert the ears of the clutch yoke (21)
through the slots in the bearing assembly (23) while
assembling the spring {22) over the protrusion of the
clutch yoke and into the hole in the bearing assembly.
Assemble the two shoulder pins{20)to the bearing as-
sembly, pressing them in until they engage the clutch
yoke ears. Assemble the trigger (19)and sleeve bear-
ing (18) to the assembled worm gear and bearing as-
sembly.

h. Insert the camghaft, with ball bearing assem-
bled, through the right-hand bearing hole in the cast-
ing arm and, to the shaft, assemble the loop restorer
cam (27), washer (26) and assembled worm gear group
(step g, preceding). Install the spring (14)over the hub
of the driven clutch (15), spreading the spring legs so
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that they straddle the bent ear at the top of the driven
clutch. Insert the hub of the driver clutch (13) through
the hub of the driven clutch, gpreading the legs of
spring (14) still further until one of the lugs of the
driver clutch is straddled. Install the washer (17) and
assembled clutches onthe camshaft. The driven cluteh
(15) must be installed on the camshaft flats so that the
bent ear of the clutch is parallel with the flat for the
loop restorer cam (27).

i. Continue pressing the camshaft to the left. in=-
serting the end of the shaft into bearing (12} while
seating bearing (29} in the bearing haole of the cast
arm. Install the two retaining rings {16} in the cam-
shaft grooves. one between washer (26) and cam (27)
and i{he other between washer {17) and clutch (15).
Check to make certain that the actuating ear extends
beyond the inside edge of the strike (7K}, Cluteh and
loop restorer adjustments willbe made after tinal as-
sembly is compleied, Refer to paragraph 67 and 76
respectively.

j. Install the bearing loading spring (10} with the
two screws (9). (See Note preceding step a.) Assem-
ble the large retaining ring into the ring groove of
the housing arm. with the convex face of the ring
against the bearing (29).

k. Insert a 0.190-inch feeler gage between the loop
restorer cam and the cast arm of the housing. Press
and hold the cam firmly against the feeler gage while
tightening the setscrew (11}, The cluteh adjustment
views, Figure Q. illustrate the assembly of clutch
parts and can be referred to for assistance during
reassembly.

45. REASSEMBLING THE MECHANISM. (See Figure
17.) Reassemble Figure 17 paris as outlined in the
following paragraphs. Note that clutch parts (28
through 37) are used only in Model 552 and 552EX
projectors. Therefore, disregard step g when repair-
ing 545, 945EX and 550 projectors.

NOTE: Only the current (drilled but untapped), me-
chanism housings will be available for replacement.
The machine screws used to attach parts to earlier
castings cannot be used with the current castings;
therefore. if the mechanism housing was replaced,. it
will be necessary to order the required guantity of
swage-type screws (items 3,19, 24, 35 and 38) for re-
assembly of parts to the new casting,

a. Assemble the shuttle retractor pin (40} and in-
out spring (39) and insert the rounded end of the pin
into the hole in the long cast arm, just to the right of
the camshaft. Secure the loop end of the spring to the
housing with screw (38). Screw the bearing support (23)
up into the staked nut of the shuttle arm plate assembly
(25) turning the support in all the way. Install the
framer knob and shaft assembly (27} down into the
mechanism housing and press the stop pin (26) into its
opening so that the flat on the pin faces the shaft. En-
gage the fork-like end of the shuttle arm plate fram-
ing arm with the cut cut of the framer shaft and se-
cure the plate to the cast arm of the housing with
screws (24). '
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b. Loosely assemble the in-out cam (21) to the in-
out bracket assembly (22) so that the nylon face of the
cam follower (22A) rides against the polished surface
of the cam (indicated by arrow, Figurel7), Install this
assembled group over the end of the camghaft and
fasten the in-out bracket to the mechanism housing
with two serews (19).

¢, At this point, refer to Figure 16 and ingtall the
assembled aperture plate (27) with screws (26). Ad-
just the aperture plate as instructed in paragraph 64,
step a; then return fo Figure 17 and continue with re-
assembly as follows.

d. Make certain that the link bearings (17A) are
firmly pressed into the notches at the front end of each
shuttle arm (17) and that the cam followers (17B) are
assembled into the center notched section of each shut-
tle arm. Shuttle arm parts (11 through 16) are shown
assembled in Figure B. Insert the lubricated cam
wiper wick (15) into the coils of the spring (13). As-
semble the lubricated felt wiper (14) and the spring
(13) to the rear ends of the shuttle arms. Then as-
semble the ball and stud assemblies (12) to the arms
with the hex nuts (11). Carefully insert the front ends
of the ghuitle arms between the guides of the in-out
bracket (22)., Assemble the ghuttle {16) to the front
ends of the shuttle arms so that the shuttle teeth ex-
tend through the shuttle slot in the aperture plate and
in toward the mechanism housing. Rotate the in-out
cam (21), until the tongue on the unpolished face of cam
rests down in the notch in the shoulder of the cam-
shaft. Ingtall the pull-down cam (18) on the camshaft
spreading the two shutfle arms apart slightly until the
cam isinplace. The notch in the face of the pull-down
cam must engage a mating proirusion on the face of
the in-out cam (21). Back out the bearing support (23)
until its socket-like nylon pad engages the ball of the
ball and stud assembly (12) on the upper arm. The
lower stud ball should rest in the socket of the nylon
pad mounted on the shuttle arm plate (25). It may be
necessary to loosen the hex nuts (11)and shift the ball
and stud assemblies (12) until properly aligned. Tem-
porarily install the shutter nut (7).

NOTE: As indicated in the Figure 17 parts list, a
new pull-down cam (18)and shutters (9)are being used
in current projectors. These new parts are provided
with identification markings (see inset, Figure 17} and
are interchangeable with the earlier cam and shutter
only as a get. When the stock of early style shutters
is depleted, it will be necessary to furnish the current
shutter (P/N41308) (3-blade} or (P/N 41309) (2-blade)
together with the current pull-down cam (P/N 41307).
The 2-blade shutter should be used on all export
models (545EX and 552EX) when replacement is
necessary,

e. At this point, adjust the shuttle (all projectors)
as ingtructed in paragraph 65, and the clutch mechan-
ism {Models 552 and 552E¥X only) as instructed in
paragraph 67, steps a and b. Then continue with the
reassembly procedure as follows.

f. Remove the shutter nut (7) from the camshaft.
Install the fiber washer (10} on the camshaft and up
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against the pull-down cam (18) so that the slot in the
wagher ig aligned with the glot in the cam. Assemble
the shutter (§) or (9A) to the camshaft {see Note pre-
ceding step e) and install the counterbalance weight
(8) so that its pin enters the slots in the shutter and
pull-down cam. Install the nut (7) with its shoulder in
the center hole of the weight and tighten the nut se-
curely while holding the end of the camshaft with an
open-end wrench,

g. Models 552 and 552EX Only. Note that the tor-
sion spring (30) and the cluich (36) are used only in
projectors which are equipped with the solenoid-oper-
ated clutch and fire shutter system (Figure 5). As-
gsemble the grommets {34) into the bracket (33). Ingtall
a retaining ring (28) into the groove nearest the end
of the shaft (29) and insert the plain end of the shaft
through the bearing bracket (37} and both ears of the
stop pawl (31). Loosely attach the bearing bracket (37)
to the cast arm of the housing with screws (35). (On
projectors with ‘the solencid-operated cluteh system,
serews (35) also attach the clutch stop (36), and the
torsion spring (30} must be installed on the ghaft (29)
and up against the left-hand ear of the stop pawl.) As-
semble the mounting bracket (33) to the end of the
ghaft and secure the bracket with screws (32). Tighten
gerews (32) and (35) securely. Refer to paragraph 67,
step a, for stop pawl to trigger clearance adjustment.

NOTE: On projectors with the solencid-operated
clutch system, hook one end of torsion spring (30) over
the top edge of the bracket (33) and hook the other end
up around the front edge of the stop pawl. When viewed
from the spring end of the shaft, the spring must tend
to rotate the stop pawl clockwise on the shaft,




h. Ingert the rounded end of the heat baffle (6)
under the shutter and secure the baffle to the me-
chanism housing with two screws (3) and flat washers
(3A). Install the pulley (2} on the end of the camshaft
and tighten the pulley setscrews (1) securely. Note
the Model 552 and 552EX projectors are equipped with
the fire shutter assembly (5) while the Models 545,
545EX and 350 are equipped with a similarly shaped
support bracket (5A). Attach the fire shutter assembly
or the bracket to the mechanism housing with two
screws (3), Assemble the lower condenser screw (4)
into the tapped hole below the heat baffle screws (3).

46. REASSEMBLING THE MECHANISM. (See Figure
16.) Reassemble Figure 16 parts as outlined in the
following paragraphs. The aperture plate assemhly
(27) wag installed in paragraph 45. Adjustment views,
Figures T through V, show the autoload system parts
assembled and will assist inthe reassembling of parts.

NOTE: Only the current {drilled but unlapped) me-
chanism housings will be available for replacement.
If the mechanism housing was replaced, swage-type
screws {items 13, 28and 31) also must be ordered for
reassembly to the new casting.

a, Turn the lens stop screw (31) into the housing
until only one thread is visible. Fastenthelens carrier
catch (29) and its spacer washer (30) to the casting
with screw (28). It may be necessary to adjust this
catch at final assembly to insure proper operation of
the lens carrier. Adjustment of the lens mount screw
is outlined in paragraph 66.

b. Attach the self centering assembly (23) to the
casting with two screws (20), lock washers (21) and
flat washers (22). Assemble the shaft assembly (13)
to the mechanism housing and install the arm assem-
bly (18)onthe shafi. The forked finger of thearm must
engage the pin of the gelf centering assembly, hetween
the two large wasghers. Insert a 0.0015-inch feeler
gage between the hub of the arm and the boss of the
casting. Hold the shaft and arm firmly together while
tightening the hex head screw (17); then remove the
feeler gage,

NOTE: Shaft assembly (19), when installed. must be
positioned approximately as shown in Figure 18, with
the notched out area in its upper edge beneaththe lower
bearing protruding from the mechanism housing. The
roller (2} must not be installed until the lower loop
former parts in Figure 15 have been assembled,

¢. Assemble the cam [ollower parts {(16A through
16F) in the sequence illustrated in Figure 16. Attach
the cam follower assembly to the arm assembly {18)
with the screw (13A) and washer (14), tightening the
screw just enough to hold the follower. Cam follower
adjustment is made in final assembly as instructed in
paragraph76. Engage one end of the spring {15)around
the shaft (19) and secure the other end to the casting
with the screw (13} and washer (14).

d. The upper loop form and hub assembly (P/N
011949} (see inset, Figure 18) was used only in early
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maodel projectors and has been discontinued. Film es-
cape components {5 through 12} are used on all cur-
rentprojectors. If the early loop form assembly is not
in need of replacement and the customer does not de-
sire to up-date the projector. insert the shaft (26}
through its bearing and install the washer (6) and loop
form assembly; tighten the two loop lorm setscrews
(4). Assemble film escape componenis in the follow-
ing manner: Assemble the hub assembly (12) to the
locking pawl {11} with serew (10), Insert the shaft (8)
through one ear of the Kickplate assembly (3). install
the spring (9)and assembled pawl and hub on the shait,
and insert the shaft through the second ear ofthe kick-
plate. Install one retaining ring (7) on the inner end of
the shaft and the second retaining ring beiween the
spring (9) and hub assembly (12}, Hook one end of the
spring over theouter ear of the kickplate andthe other
end behind the upper finger of the hub assembly so thal
the hubandlocking pawltend to rotate clockwise arouwad
the shaft. Insert the shaft of shaft assembly (23)
through ils bearing in i{he housing and install the
washer (8) and assembled film escape parts on the
shaft. Hold these parls together while tightening the
setscrews (4). Hook one end of the spring (24) into the
small hole in the link of the shaft agsembly (25) and
the other end around the lower end of the rewind ad-
justment stud (33, Figure 18). The {ilm escape me-
chanism must be adjusted in final assembly as in-
structed in paragraph 75, step d.

47. REASSEMBLING THE MECHANISM. (See Figure
15.) Reassemble Figure 15 parts as outlined in the
following paragraphs. Adjustment views, Figures T
through V show the autoload system parts assembled
and will assist in reassembling of the parts.

NOTE: Only the current (drilled but untapped) me-
chanism housings are available for replacement. If
the mechanism housing was replaced. swage-type
screw {item 16) also must be ordered for reassembly
of spring (18} to the new housing.

a. Assemble the connecting link assembly 21} and
the shuttle retractor (40) with the screw (37) and
washers (38} and (39).

b. Attach the upper sprocket guard plate (36) io the
mechanism housing with two screws (35). the upper
screw being inserted throughthe half~-moon slot of the
kickplate assembly (item 5. Figure 17).

c. Attach the leaf spring (30} to the loop form as-
sembly (34} with two screws (29). Assemble the small
hole in the film guide {27) over the pin in the lower
sprocket guard plate (25) and hold the guide while in-
serting the shaft of the toggle lever assembly (26)
through the guard plate. The guard plate pin must en-
gage the fork-like ears of the toggle lever, Securethe
lever with the retaining ring (28),

d. Assemble the loop form assembly (34) on the
upper pin of the connecting link (41) and install the re-
taining ring (33). Insert the shaft of the upper loup
form through the upper guard plate (36) and the me-
chanism housing and install the threading lever {32)
on the end of the shaft. Secure the threading lever
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with the locking screw (31)., Note that early models
used a getscrew for locking purposes; in current pro-
jectors, a hex head screw is used. Engage the lower
pin of the connecting link (41) with the remaining
forked end of the toggle lever assembly (26) and se-
cure the lower guard plate (25) to the mechanism
housing with screws (24). The film guide (27) must be
raised during this operation so that its large pivot
hole glides onto the bearing protruding from the
housing.

e. Assemble alarge washer (22)and film guide (23)
over the bearing protruding through the lower guard
plate {(25), slipping the hole in the arm of the film
guide over the lower pin of the connecting link (41).
Install the second large wasgher (22} and secure all
parts with the retaining ring (21), Attach the back-up
bracket {20} to the lower guard plate with the screw
(19). Assemble the loop form (14) and torsion spring
(15) over the lower pin of the connecting link (41) and
ingtall retaining ring (13). The legs of the spring must
be pogitioned so that they force the loop form (14) to
pivot clockwige around the connecting link pin.

f. Assemble the screw (10) and pivot (11) to the
locking lever {(12). Rotate and hold the loop form (14)
counterclockwise while installing the locking lever (12)
tightening the screw (10) securely. Again rotate the
loop form (14) counterclockwise while installing the
film exit guide (7} to the lower guard plate (25) with
screw (8). The curved lip of upper loop form (14) must
touch the formed curve of exit guide (7). Install bush-
ing (17} into release spring {(18)and secure these paris
to housing with screw (16). The long leg of the spring
must hook behind the rear edge of the locking lever
(12) and the short leg must press against the housing
casting. This tension will tend to rotate the lever (12}
in a counterclockwise direction around the pivot (11),

g. Assemble the bracket and handle assembly (4)
and torsion spring (5) to the lower right stud of the
guard plate (25). The bent end of the spring hooks he-
hind the small finger at the front of the locking lever
{12) and the straight end presses against the flat sur-
face of the bracket {4), thug pivoting the bracket clock-
wise. Ingtall small rollers (2) with screws (1) and the
large roller (9) with secrew (8). Then refer to Figure
16 and install the retaining ring (3), the loop restorer
roller (2) and screw (1) on the protruding handle of
the shaft assembly (19)}.

h. Refer to paragraphs 74 and 75 for autoload sys-
tem adjustmentstobeperformed after final assembly.

48, REASSEMBLING THE MECHANISM, (See Figure
14.) Reassemble Figure 14 parts as outlined in the
following paragraphs. Adjustment views, Figures T
through V show the avtoload system parts assembled
and will assist in reassembling parts.

NOTE: Only the current (drilled but untapped) me-
chanism housing is available for replacement. If the
mechanism housing was replaced, swage-type screws
(items 14 and 17) also must be ordered for reassem-
bly of the hood (15) and outboard bearing assembly
{20) to the new housing.
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a. Assemble two retaining rings (9) to belt shift
crank (11), and insert long end of crank into opening
in housing. Install end of the spring (10) with the least
amount of coils over end of crank and the oppogite end
over the spring anchor post(16). The large center coil
of the spring must project toward the rear edge of the
housing, Secure the spring to the crank and anchor
post with the two remaining retaining ringa (9).

b. Install a thrust washer (44) over shaft of upper
sprocket assembly (41) and insert sprocket sghaft
through bearing hole in housing until shaft protrudes
about 1/8-inch from rear of housing. Install tension
washer (40) and sprocket gear (39), aligning either set-
screw (38) with flat on sprocket ghaft, Carefully mesh
the sprocket gear with the worm gear (24, Figure 18),
then slide the shaft through the sprocket gear until the
sprocket rests againgt the bearing in the housing,
Tighten both setgcrews (38). Install the take-up drive
sprocket (31) on the shaft, and tighten setacrews (30).

NOTE: As noted in the Figure 14 parts list, produc-
tion models after March 1968 are equipped with
sprocket and shaft assembly (P/N 012327) in which
the sprocket is pressed onto the shaft., In the earlier
sprocket and shaft assembly (P/N 011228), the
gprocket is held to the shaft with setscrews. The
method used for timing the upper asprocket (paragraph
77) will depend on the type of sprocket assembly used
in the projector.

¢. Install rewind buiton (22) and spring (23}. De-
press the button while assembling the rewind clutch
lever (21) to the mechanism. The small forked end
of the lever engages a groove in the button shaft; the
large forked end encircles the upper sprocket shaft,
Install the spline driver (2%3)on the sprocket shaft with
the gpline fitting through the forked end of the clutch
lever and meghing with the drive sprocket (31), Install
spring (28), washer (27), retaining rings (25) and re-
wind drive sprocket (26}, Install the timing belt (24)
overthe rewind drive sprocket (26). Assemble the out=
board bearing assembly (20) onto the sprocket shaft
and install clutch lever ghaft (19) and retaining rings
(18), Secure the outhoard bearing assembly to the me-
chanism housing with three screws (17),

d. Referto Figure C. Loosen the locking setscrew
and turn the rewind adjusting stud in or out to obtain
0.010-inch clearance between the rewind clutch lever
and the spline driver. Then tighten the setscrew se-
curely against the adjusting stud.

e. Assemble flange {43) and thrust washer {44) on-
to lower sprocket assembly (42) and insert sprocket
shaft through bearings in mechanism housing, Install
tension washer (40) and sprocket gear (39) onto shaft,
meshing teeth of sprocket gear with worm gear. Tighten
setscrews (38) securely so that sprocket shaft turns
freely but without noticeable end play.

f. Assemble sprocket guards (35) and (35A), roll-
ers (36) and torsion springs (37) to mechanism with
screws (34) and shim washers (34A), The inner bent
end of each spring ingerts inte the small spring holes
in the guard plates (items 25 and 36, Figure 15). The
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outer bent end of each spring hooks over the outer
ledge of each sprocket guard (35)or (35A). Spring ac-
tion willtend to hold the guards around the sprockets.
Attach sprocket guard assembly (33) withthree screws
(32) inserted from rear of mechanism plate. Installac-
tuating assembly (13} on protruding end of upper loop
form shaft with retaining ring (12). Attach hood (15)
with serews (14). Install speed change knob (7) onto
belt erank (11), and hold knob against the mechanism
housing while tightening setserew (6). Hold the knob
firmly and push spring (10) toward the sprocket gear;
then hold spring in this pasition and switch the knob
to the SILENT setting.

g. Hold the lens carrier {5)between the hinge bosg-
ses of the mechanism housing. Insert washers (4) and
(3) between the lens carrier hinge ears and mechan-
ism housing hinge bosses and press hinge pins (1) and
(2) into place. The lens carrier catch (item 29, Figure
16) must be adjusted as necessary to permit the lens
carrier to be opened freely, yet must hold carrier
firmly against the gstop screw (item 31, Figure 16) in
the closed posgition,

h. All eritical adjustments areto be made in final
assembly of the projector and are covered in the Ad-
justments section of this manual.

45, REASSEMBLING THE SOUNDHEAD, (See Figure
13.) Reassemble Figure 13 parts as outlined in the
following paragraphs.
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NOTE: Only the current {drilled but untappad) sound-
head housing (item 36) is available for roplacemeont.
If the housing was replaced, swage-type screws (items
10, 29 and 31) also must be erdered for reassembly of
parts to the new housing.

a. As noted in the Figure 13 parts list and inseis,
exciter lamp mounting pins (36A) in current projec-
tors differ from those used in earlier projector mod~
els. The early pin and keeper style hag been discon-
tinued; therefore. if pins must be replaced, the cur-
rent pin (P/N41321) and its bushing (P/N41320) must
be ordered as a set. Spring (P/N 602339) is used with
both styles of pin. Assemble the spring and bushing
into the hole in the casting, Ingert the pin, forcing the
pin into the bushing as shown in Figure 13.

b. Screw the adjusting {(edge guide} screw (13) into
the housing (36). Insert the shaft of the upper stabilizer
arm ({35) carefully through the soundhead housing and
adjusting screw and ingtall the retaining ring (12). In-
stall the lower stabhilizer arm (33} and spring (34} or
{34A) on the rear end of the upper arm shaft and se-
cure these parts with the half-moon stabilizer arm
(32) or (32A) and two screws (31). Attach spring
terminal (30) with screw (29) and hook spring (28) be-
tween terminal and ear of lower arm (33).

NOTE: Stabilizer arm (P/N 09833) (item 32) has been
discontinued and, if in need of replacement, current
arm (P/N 31659) (item 32A) must be ordered together
with the current torsion spring {P/N 39789) (item 344).
The early torsion spring {P/N31872) (item 34) will be
available for service on earlier scuadheads, Refer to
FigureD for torsion spring and stabilizer arm instal-
lations,

c. Assemble the silicon cell assembly (22) and its
retainer {21) to the sound drum housing (20) and as-
semble the sound drum assembly carefully into the
housing. Hold the sound drum while tightening the set-
screw (18) against the retainer (21)just enough to hold
all parts in place, In earlier models, two selscrews
(19} were tightened down against the sound drum hous-
ing to hold it securely. In current molels, the sound
drum housing is drilled and tzpped and two Sems
screws {19A) are turned into these holes to secure the
assembly.

d. Asgsemble the contact assembly (15) and lamp
release ring (17) to the soundhead housing with screws
(14). Inserttheoptical slit assembly (11) into its open-
ing in the housing and tighten the clamping screw (10)
just enough to hold the slit assembly in place. Install
the exciter lamp (8) on the lamp pins; press down and
rotate clockwise to secure the lamp.

e. Lightly cil the roller shafts of both stabilizer
arms (33) and (35} and install the rollers (26) and (27)
with screws (24) and washers (25).

f. If the indicating ruby (4) was replaced, cement
the new ruby into the exciter lamp cover (7). Attach
the film guide (6} to the cover with the screw (5), As-
semble the retaining serew (2) to the cover and install
the retaining ring (1). Temporarily install the cover
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to the soundhead houging to protect parts until instal-
lation.

g. The soundhead must be adjusted after final as-
sembly, Refer to paragraph T1 for soundhead adjust-
ment procedure and to paragraph 78 for final sound-
head positioning.

50, REASSEMBLING THE LAMPHOUSE. (See Figure
12,) Reassemble Figure 12 parts as outlined in the
following paragraphs.

a. In earlier model projectors, the lamphouse
grille {10) was attached to the lamp houging (12} with
two machine screws (9) at the rear corners, In cur-
rent model projectors, new grilles (P/N 41338 and
41339) and their corresponding housings are provided
with a single mounting hole at the center of the rear
edge. Two-hole grilles and housings ne longer will he
available for service. If the earlier two-hole housing
is in good condition but the grille was replaced, clamp
new grille in place and drill mounting hole with a 1.65
mm (0.066 + 0.002-inch) drill. Use mounting hole in
the grille as a guide, Attach grille with a single rivet
(P/N 36100). If the housing was replaced, the cld two-
hole grille can be redrilled in the same manner, using
the mounting hole in the housing asaguide. Inaddition,
however, be sure to order two swage-type screws (P/N
30806) (item 2) for attaching the lamp shield (3) to the
new houging.

b. Note that Model 550, 552 and 552EX projectors
are equipped with the handle (7) and latch (8), while
Models 545 and 545EX use the knurled lock screw (8B)
for retaining the lamp screw.

c. As noted in the Figure 12 parts list, the thick-
ness of the spacer bushing (5) will determine which
screw (2) is used in reassembly.
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51. REASSEMBLING THE LAMPHOLDER. (See Fig-
ure 11.) Reassemble Figure 11 parts in the follow-
ing manner, Lightly grease both faces of the spring
tension washer (5) and assemble the release lever (4)
and spring washer (5) to gerew (3). The convex (bowed)
face of the washer must he against the lever. Assem-
ble these parts to the lamp socket bracket (8) so that
the releasing finger of the lever is inserted up through
the slot in the bracket. Make certain that the lever is
seated on the shoulder of the screw gothat it can pivot
smoothly; then tighten the screw. Fastenthe lamp bal-
fle (2) to the bracket with the three screws (1).

52, REASSEMBLING THE REAR REEL ARM, (See
Figure 10.) Reassemble Figure 10 parts as outlined
in the following paragraphs.

NOTE: If the rear reel arm was disassembled mer-
ely as part of the conversion to the current Torring-
ton style clutch system (paragraph 61), only partial

disassembly was required and certain of the follow- -

ing steps can be ignored, However, it would be advia-
able to inspect those parts which remain assembled
and to clean and lubricate parts before reassembly.

a. Agsemble the needle bearings (6A) and (28A)
into the take-up arm assembly (6) and splined bear-
ing assembly (28) respectively. Assemble nylon bear-
ings (16} into the lower pulley and gear assembly (15)
and nylon bearings (23) into the drive shaft support
arms of the rear arm (29). Place one drop of oil in
each nylon bearing and two drops of oil in each needle
bearing. Assemble splined bearing (28) into reel arm,

b. Assemble the rubber sleeve (30) to the hub.of
the lower gear assembly (15). Agsemble the retaining
ring (19) and lower gear to the rewind drive shaft
(21) and install the second retaining ring (14). Install
the spring (18) and plunger (17) and hold in place while
ingerting the shaft (21} into the reel arm. Secure with
the setserew (20). :




c. Agsemble the lower spur gear (11) to the end of
the drive shaft (22) which has one retaining ring slot,
and install the retaining clip (10). Insert the opposite
end of the drive shaft through both bearings (23) and
install the washer (13), retaining clip (10). upper spur
gear (12) and retaining ring (9). The lower nylon gear
(11) must mesh with the crown gear teeth of the lower
gear assembly (15) with a minimum of backlash. Loosen
the setscrew (20) and shift the gear (15) and its shaft
(21) in or out as necessary; then retighten the set-
screw securely.

d. Hold the upper gear assembly {25) in place, its
teeth engaging those of the upper nylon gear (12} while
inserting the rear reel arm shaft {27). When convert-
ing to the current Torrington clutch system, be sure
to use shaft (P/N40295) (shaft (P/N 31233) is used with
the early wobble plate clutch system and the interim
ratchet and cushion elutch system, both of which have
been discontinued). Note the use of brass shims (26)
located beneath the gear assembly (25). Use shims.
as necessary, to reduce gear backlash to a minimum.
When proper shimming has been determined, secure
the gear assembly (25) with two setscrews (24).

e. In most earlier model projectors, a straight pin
(5} was used to secure the take-up arm (6) to the reel
arm. Dowel pin (P/N41331) is used in current models
and will be furnished as a replacement, If you should
find, however, that the take-up arm was mounted with
a split roll pin (P/N 303188), a new split roll pin must
be used in reassembly. Assemble the take-up spindle
and pulley assembly (4) to the take-up arm with the
socket head screw (3). Hold the take-up arm in place
with the belt (1) looped around the pulley assembly
and the hub of the lower gear (15). Spring (2) must be
ingerted into the drilled hole in the take-up arm and
the free end of the spring will bear against the reel
arm as shown in Figure E. Install the pin (5) to se-
cure the take-up arm to the reel arm.

f. Refer to paragraph 70, step b, for final back-
lash adjustments and lightly lubricate all gear teeth.
Check smoothness of gear train action by rotating the
ghaft (27). Assemble the reel arm cover {8) to the
reel arm with the screws (7), using shims (P/N 34874)
as necessary, between the reel arm bosses and cover
bosses to eliminate dimpling of the coverasthe screws
are tightened. Note that only the current (drilled but
untapped) cover (P/N 42218) is available for replace-
ment. If the cover was replaced, be sure to order two
swage-type screws (P/N 30879) for reassembling the
€W COVEr,

93. REASSEMBLING THE FRONT REEL ARM. (Sce
Figure 9.) Reassemble Figure 9 parts as outlined in
the following paragraphs.

a. Only the current (drilled but untapped)reel arm
(34) and cover (2) are available for replacement.
Therefore, if the reel arm was replaced, new swage-
type screw (P/N 30804) (item 31A) will be required
for attaching the brake spring (32) to the new arm. If
the cover was replaced, two swage-type screws (P/N
30879) (item 1) will be required for installing the new
cover. Machine screw (P/N 25837) (item 31) must be
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uged to attach the brake spring to earlier (drilled and
tapped} reel arms,

b. If, during disassembly. an eccentric washer was
found beneath the brake spring (32), this washer can
be discarded. The hrake spring eliminates the need for
this ecceniric washer.

c. Agsemble needle bearings (34A) and (34B) into
the front reel arm (34), needle bearings (30A) into the
splined bearing assembly (30) and nylon bearings (23)
into thedrive shaft support arms of the front reel arm.
Place one drop of oil in each nylon bearing and {wo
drops of ¢il in each needle bearing.

d. Assemble the brake spring (32) to the reel arm
with the screw (31) or (31A). Assemble the friction
shoe (25) to the pin of the bracke!l assembly (26) with
the retaining ring (24). Assemble the splined bearing
assembly (30} into the reel arm (34) and install the
large bronze washer (28) and the disc assembly (27).
Assemble the bracket assembly (26) to the disc as-
sembly shaft and install the retaining ring (24).

e. Insertthe reel arm shaft (29) through the splined
bearing (30) and assemble ihe washers (17) and (174)
and one retaining ring (15) on the shaft, Assemble the
cluteh dige (16}, pin facing out, and the second retain-
ing ring {15) to the shaft,

f. Asgsemble the lower spur gear (20) to the end of
the drive ghaft {22) with the retaining clip (19). Insert
the shaft through the two nylon bearings (23} and as-
semble the flat washer (21), retaining clip (19}, upper
spur gear (20A) and retaining ring (18) {o the upper
end of the shaft.

g. Loogely assemble the spring (7),lower gear (8)
and feed spindle collar (53). One end of the spring is
inserted into a hole in“the inner face of the gear (8)
and the other end hooked beneath the pin (6) in the
collar. Add washers (9), {9A) and (9B) to this group
and hold up in place while inserting the feed spindle
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assembly (10), with washer (11) installed, through the
bearing (34A) and the loosely assembled group of
parts. Turn the collar (5) until the pin hole in the col-
lar and spindle shaft are aligned; then install spring
pin (4) to secure all parts.

h. Assemble the upper gear assembly (13) to the
end of the reel arm shaft (29) and install and tighten
the setscrews (12). Refer to paragraph 70, step a, for
reel arm end play and backlash adjustments. Assem-
ble the reel arm cover (2} to the reelarm with serews
(1). Use shims(3), as necessary, betweenthe reel arm
bosses and cover bosses to eliminate dimpling of the
cover as the cover screws are tightened.

54, REASSEMBLY OF FIGURE 8 PARTS. Reassem~
ble Figure 8 parts as outlined in the following para-
graphs.

a. The inset in Figure § illustrates the difference
in appearance between early and current interlock
switches (item 27). Early style switch (P/N 31684) is
used in projector base (P/N 33360) (item 42) together
with switch bracket {P/N 31685) (30) and terminal
strip (P/N 09877} (25). The current switech (P/N39504)
is used in projector base (P/N 42201) (item 42) to-
gether with switch bracket (P/N 39517) (30) and term-
inal strip (P/N 012543) (25), Early and current style
parts are not interchangeable individually but only as
a set, base included. The early projector base will be
stocked for replacement on early model projectors.
However, only the latest (drilled but untapped) base is
available for current projectors. When replacing the
base on current model projectors, be sure to order
swage-type screws (24} and (28} for reassembly of the
terminal strip and switch bracket to the new base. Re-
fer to the proper wiring diagram (Figure 26, 30or 32)
when wiring the components in the base. Then install
the insulator (23) over these components.

b. In early model prejectors, the amplifier assem-
bly (12) is attached with No, 5-40 machine screws (10}
and No. 5 lock washers (11). In current model projec-
tors, No. 6-32 swage-type screws and No. 6 lock
washers are used.

¢. In early model projectors, a spacer (3TA) was
used behind the lower right-hand mounting hole of the
preamplifier assembly (37). In current model projec-
tors, a machined boss is located at this point and the
spacer is no longer required.

d. Assemble the washer (20J)to the tilt worm gear
(20H). Lightly oil the gear shaft and ingert it through
the bearing holes in the tilt housing (20K), Install the
spring washer (20G) on the shaft, bowed face toward
the housing; then install flat washer (20F) and retain-
ing ring (20E). Assemble the tilt pinion (20D) into the
housing with the large spring pin (20C). Apply a light
film of grease to the pinion, the worm gear, and the
teeth of the tilt rack (20B). Insert the tilt rack down
into the tilt housing and install the two small spring
pins (20A).

e. Fasten the tilt mechanism assembly (20) to the
projector main plate with screws (18) and the lock
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washers (19). Refer to the note following Figure 8 parts
list for proper screws to be uged, Attach the tilt bar
{17) to the lower end of the tilt rack (20B) with screw
(15} and lock washer (18), Secure the tilt knob (14) to
the end of the gear shaft {20H) with the getscrew (13).
Rotate the knob to retract the tilt bar up against the
hase.

f. Secure the blower agsembly (8) and air deflec=
tor (9) to the main plate with the serews (5), lock wash-
ers (6) and brackets (7). Do not tighten the blower
mounting screws until all rear mechanism parts are
assembled and the blower pulley can be aligned with
the drive motor pulley.

g. Be sure to install washer {P/N 28718) on the
rotary switch shaft before assembling the rotary
switch (4) to the main plate. Refer to the proper wir-
ing diagram (Figure 28, 30 or 32} when making wiring
connections to clectrical components.

55, REASSEMBLING FIGURE 7 PARTS. Reassem-
ble Figure 7 parts as outlined in the following para-
graphs.

a. If the projector being repaired (Models 552 and
552EX only) is equipped with the mechanically-opera-
ted clutchand fire shutter parts (Figure 6), those parts
must be assembled to the main plate before the drive
motor (27, Figure 7} is installed, Note, in the Figure
7 parts list, that the type of motor mounting brackets
required is dependent on the type of motor assembly
used, Motor (P/N 011189) (G.E. #5KCM49GG151) has
been discontinued. When such motors are in need of
replacement, order motor (P/N 011893) and an addi-
tional mounting bracket (P/N 31263) to replace the
bracket originally used at the closed end of motor
{P/N 011189), Early drive motors reqguired a sepa-
rate motor discharge spring (26). This spring ig not
required on current motors since a built-in grounding
device automatically grounds the motor to the frame
when the motor bracket strap (25) is locked in place.
Proper brackets for use with each motor are listed in
Figure 7 parts list notes.

b, If the motor pulley (35) was replaced, be sure
to check Figure 7 parts list notes for the proper pul-
ley to be uged in the projector being repaired. New
type V-belts (21) (P/N 40283) are used in all projec~
tors in the 76400 Serial Number group and up, and, as
shown in the ingets of Figures 7 and 25A, a new V-
groove drive motor pulley and blower pulley are also
used.

¢. The relationship of belt shifter parts is shown
in Figure F, Hold the helt shift stop (33) in place be-
tweenthe arms of the bar stop bracket so that the set-
screw (32) is visible in the center hole of the bracket.
Insert the leg of belt shifter (29) through the bracket
and bar stop. Secure the bar bracket (31)to the end of
the belt ghifter leg with setscrew (30). Fasten the stop
bracket (23) and belt shift gpring (24) to the main plate

with two screws (22). Move the belt ghifter until the

edge of stop bracket (23) is approximately 7/32 inch
from the bar bracket (31) and tighten setscrew (32).
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d. Temporarily insert the flat belt (28) up through
the loop of the belt shifter (29) and engage it over the
knurled diameter of the motor pulley (35), Let the belt
hang free until the assembled projector mechanism is
mounted onthe main plate. Loop theblower belt around
the blower pulley and the outer belt groove of the mo-
tor pulley. Shift the blower assembly until the belt is
vertically aligned and tighten the blower mounting
screws securely.

e. Reel arm locking parts (17 through 20) should
not be installed until the reel arms and clutches are
assembled to the main plate (paragraph 61).

i. If rollers (15B) and (18B) were removed or re-
placed, place a drop of oil on each roller shaft before
reassembly. Secure the idler assemblies (15) and (16)
to the main plate with screws (14). Refer to paragraph
72 for method of adjusting the idler assemblies in final
assembly to provide proper belt tension.

g. Two styles of motor relay {11) are used in pro-
jectors (see inset, Figure 7). If in need of replace-
ment, be sure to order the correct relay and make
wiring connections to relay terminals as shown.

h, Refer tothe appropriate wiring diagram (Figure
28, 30 or 32) for proper leadwire connections to the
various electrical components,

56. REASSEMBLING MECHANICALLY-OPERATED
CLUTCH AND FIRE SHUTTER COMPONENTS. (See
Figure 6.) Parts shown in Figure 6 are uged only in
current Model 552 and 552EX projectors. Reagsemble
Figure§ partsasoutlined in the following paragraphs.

NOTE: Ifthe projector being repaired is equipped with
solencid-operated clutch and fire shutter compenents,

refer to paragraph 57 following for proper reagssembly
instructions.

a. Assemble the clutch cam and stud assembly (23}
to the camshaft assembly (20), with the flanged side
of the stud tobe facing toward the washer and cam as-
sembly. The stud of the camshaft assembly (20) must
locate between the earsofthe cam and stud assembly.

B. Assemble the pawl bughing {22) to the camshaft,
with the large OD of the hushing toward the cam and
stud assembly.

c. Assemble clutch cam (21} onto the large QD of
the pawl bushing (22), with the stud of the camshaft
assembly (20) located between the two earsof the cam,

d. Assemble the bracket and lever assembly (18)
to the camshaft, with the stud of the clutch eam (21)
located in the "'banana’ slot of the bracket. Ingtall the
large retaining ring (19)in the groove of the camshaft
to hold all the bracket and cam parts (18 through 23)
together,

e. Turnthe projector belt shift knob to SILENT po-
sition. Insertthe camshaft throughthe slot inthe main
plate casting and through the upper hele in the name-
plate assembly (9). Locate the bracket and lever as-
sembly between the motor mounting bosses and install
the three screws (17),

f. Asgemble the short clutch rod (13) through the
hole in the long arm of the clutch lever (15), with the
bent tip of the rod assembled from outside the bracket
arm. Assemble the long clutch rod (4) through the hole
in the formed ear on the opposite side of the clutch
lever, with the bent end of the rod assembled from
cutside of the formed ear.

33




SERVICE INSTRUCTIONS

g, Assemble the free end of the short clutch rod
{13) through the hole in the end of the clutch actuating
lever of the bracket assembly (18). Turn the belt shift
lever to the SQUND position, Carefully assemble the
cluteh lever (15) onto the protruding end of the clutch
lever shaft (8) and onto the stud of the bracket and
lever assembly (18), while inserting the free end of
the long clutch rod (4) down through the hole in the
stop pawl (item 31, Figure 17). Install the retaining
ring (14) on the stud of the bracket and lever assem-
bly. Install the ecollar (3}, tapered end upward, on low-
er end of the long clutch rod and tighten setscrew (2).

h. Install the Still-Run knob (8) on the end of the
camshaft (20), tightening the setscrew (7) against the
flat on the shaft, Assemble the stop pawl spring (1) by
hooking the right angle bent end of the spring around
the clutch rod above the stop pawl. The lower bent end
will be hooked beneath the terminal lug under the low-
er right-hand mounting screw of the complete mechan-
ism assembly when that assembly is installed.

i, Rotate the Still-Run knob (B) and depress the
cluteh lever (15)until full travel of the long clutch rod
(4) is attained. While maintaining this lever position,
adjust collar (3) until there is a gap of 3/32-inch be-
tween top of collar and undersurface of stop pawl.
(See Figure Q.)

NOTE: When the clutch lever is depressed, make
sure that the stop pawl is not riding on the trigger of
the clutch assembly by rotating worm gear.

j. Install overcenter spring (16) by hooking the
hook-like legs between the stud on the bracket and
lever assembly (18) and the stud on the cam and stud
assembly (23). Install fire shutter lever spring (12)
with screw (10) and flat washer (11). The bent tip of
the spring must rest on the top edge of the fire shut-
ter support bracket, Refer to paragraph 69 for final
adjustments. '

57. REASSEMBLING SOLENOID-GPERATED CLUTCH
AND FIRE SHUTTER COMPONENTS. (See Figure 5.)
Parts shown in Figure § are used only in early Model
552 and 552EX projectors. Reagsemble Figure5parts
as outlined in the following paragraphs.

a. Secure the fire shutter solenoid bracket (17) to
the projector base with the two gcrews (16). Assem-
ble the spring (12) and fire shutter solenoid (15) to the
bracket, The long leg of the spring must be inserted
behind the pin in the solenoid plunger and the short
bent end into the spring hole in the bracket (17). In-
gtall the washers (14) and screws (13), tightening the
serews just enough to hold., Assemble the fire shutter
rod (11) to the holes in the end of the fire shutter
solenoid plunger, The upper end of the rod must be
hocked to the fire shutter filter arm after the com-
plete mechanism has been inatalled.

b. Assemble the rubber grommets (9} into the
mounting holes in the clutch solenoid mounting bracket
(10). Assemble the clutch solenoid assembly (€)to the
bracket with two screws (4) and washérs (5), Assem-
ble one collar (2), tapered end up, on the clutch rod,
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leaving the setscrew loose, Insert the end of the rod
up through the hole in the stop pawl (31, Figure 17)
and position the solenoid on the mounting hole in the
base. Insert metal bushings (8) into the rubber grom-
mets (9} and securethe bracket tothebase with screws
(7). Install the spring (3) and remaining collar (2),
tapered end down, on the upper end of the clutch rod
and temporarily tighten the collar seiscrew.

¢. Raise the clutch solenoid rod until the solenoid
plunger protrudes approximately 3/16 inch from the
solenoid body, Slide the lower collar up until it makes
contact with the underside of the stop pawl (31, Figure
1'7) and tighten the lower collar setscrew. Loosen the
upper collar setscrew and position the upper collar on
the rod until the distance between the top of the upper
collar and bottom of lower collar is 7/8 inch. Tighten
upper collar setscrew.

58, REASSEMBLY OF FIGURE 4 PARTS. Reassem-
ble Figure 4 parts as cutlined in the following para-
graphs.

a. If repairs to the mechanism assembly (30} re-
quired that the mechanism housing be replaced with
the current {drilled but untapped} style, new swage-
type mounting serews (P/N 30824) (item 29} must be
used to mount the mechanism to the main plate, Lift
the assembled mechanism up into pogition against the
main plate and install thé mounting screws (29). When
repairing current Model 552 and 552EX projectors
equipped with the mechanically-operated clutch sys-
tem, the free end of the long tension spring (item 1,
Figure 6) must be hooked behind the head of the lower
right-hand mounting screw before that screw ig tight-
ened, When repairing early Model 552 and552EX pro-
jectors, the upper end of the fire shutter rod (item 1,
Figure 5} must be engaged in the hole in the fire shut-
ter filter arm,

L. The cover shield (28) was uged only in early
model projectors and canbe removed from all models
and discarded.

¢. Lift the soundhead assembly (26) up intoposition
against the main plate. Make certain that allleadwires
are behind the main plate and not caught between the
plate and soundhead housing. Install and tighten the
screws (22) and (24) with their washers (25). Refer to
the appropriate wiring diagram (Figure 28, 30 or 32)
for proper wiring connections between the soundhead
and other components.

d. Install the washer (22) on the sound drum shaft,
plus any shim washers removed during disassembly.
Carefully guide the flywheel (21) onto the sound drum
shaft and install the flywheel nut (20), turning the nut
onby hand as far as possible. Inserta1/16-inch punch
through the guide hole in the sound drum shaft hous-
ing and hold it lightly while rotating the sound drum
shaft. When the punch drops into the hole in the shaft,
hold it firmly and tighten flywheel nut with a wrench.
Remove the punch, Fasten grounding spring (19) and
cable clamp (18} to the base with serew (17). It may be
necessary tobend the grounding spring until it applies
tension against the end of the sound drum shaft.
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e. Install the washer (15) on the snubber mounting
post (14)and screw the post into the tapped hole in the
main plate. Insert the snubber spring retainer (12) be-
tween the last two coils at the inner end of the snub-
ber spring (11)and insert the spring and retainer into
the spring cover (13). Assemble these parts over the
large diameter of the snubber mounting post (14). As-
semble the hub of the snubber roller shaft assembly
{10} over the snubber post and inside the spring (11).
Before the sghaft is fully in place, wind the spring one
full turn counterclockwise and engage the bent end of
the spring with the small hole in the erank arm of the
shaft assembly. Press the shaft all the way in and in-
stall the retaining ring (9) to hold these parts in place.

f. Note in the inset of Figure 4 the appearance of
current idler rollers (P/N 41330) (items 5 and 8).
These rollers arenot interchangeable with early style
rollers (P/N 38523), which will continue to be availa-
ble for service. However, when the early style snub-
ber roller shaft assembly (P/N 011222) (item 10) is
out-of-stock, the current shaft assembly (P/N 012329)
will be supplied, together with two of the current rol-
lers, Early style rollers must then be discarded or
placed in stock as service spares. Assemble idler
roller {B) to the shaft assembly (10) and install the
snubber handle (8). Hold idler roller {5) between the
arms of the film guide (3} and assemble these parts
to the end of the snubber post (14). Install the screw
(1). Lift the free end of the film guide (3) up in line
with its mounting hole in the main plate. Insert the
mounting stud (2) through the film guide and the spacer
(4) and screw the stud tightly into place.

59. REASSEMBLY OF FIGURE 3 PARTS. Reassem-
ble Figure 3 parts as instructed in the following para-
graphs.

NOTE: As indicated in the Figure 3 paris list, Model
545 and 545EX projectors are not equipped with the
shield assembly (item 1) or pilot lamp {item 17) and
use a nameplate bracket (P/N 38456) {item 22) in
place of the pilot light bracket assembly (P/N 09822}
used in all other models. Note also that only the
Models 552 and 552EX are equipped with the selector
switch (16),

a. Attach the pilot lamp bracket on nameplate
bracket (22) to the main plate with screws (21). As-
semble the lamphouse (19) to the bracket with three
screws (18) inserted through holes inthebracket hinge
and turned into gcrew holes in the lamphouse. Close
the lamphouse and check to make certainthat the lamp-
house contour matches with that of the mechanism
housing. If necessary, loosen the bracket attaching
screws (21) and shift the bracket. On Model 550, 552
and 552EX projectors, check to make certain that the
lamphouse opens and closes without binding. It may be
necegsary to adjust the lamphouse lateh (item 8, Fig-
ure 12} to ingure proper latching operation.

b. Models 552 and 552EX Only. Assemble the se-
lector switch (16), with its switeh guard and mounting
plate, to the switch nameplate (13) and install switch
nut and washers. Install the two screws (14) before
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tightening the switch nut. Assemble the switch name-
plate to the pilot lamp mounting bracket (22), threading
the selector switch leadwires through the hole in the
main plate and guiding the amplifier and relay switch
control shafts throughthe lower two holes inthe name=-
plate. Secure the nameplate to the pilof lamp bracket
with three screws (12). Install the knobs (8), (9) and
(11), with approximately 1/32-inch clearance between
the knobs and the nameplate.

¢. Models 545, 545EX and 5500nly. Assemble the
switch nameplate (13} to the bracket (22), guiding the
amplifier and rotary switch control shafts throughthe
holes in the nameplate. Secure the nameplate to the
bracket with the three screws (12). Install the knobs
(8), (9) and (11), with approximately 1/32-inch clear-
ance between the knobs and the nameplate.

d. Early and current condenser assemblies (3)are
shown in the inset in Figure 3. In early models, a coil
spring (P/N 31584) separated the two lenses. In cur-
rent models, two internal retaining springs (P/N 37311
and P/N 37312} are inserted into the housing (3E) to
secure the first condenser (3D} and provide a spacing
stop for the second condenser (3B). The second con-
denser is held in the housing with a third retaining
spring (3A). Be sure to clean lenses thoroughly be-
fore reasgsembly and avoid leaving fingerprints on the
lens surfaces. Engage the lower notched end of the
condenser assembly with the lower mounting screw
projecting from ihe mechanism below the aperture
opening; then swing the upper end in toward the pro-
jector until the upper notch snaps over the spring-
loaded condenser lens holder,

e, Perform optical alignment procedures outlined
in paragraph 64 bhefore continuing with reassembly.

NOTE: The Projection Lens Chart following the Fig-
ure 3 parts list indicates the projection lenses which
are available, together with the appropriate field flat-
tener and retaining ring for each. These field flatten~
ers are available as service parts.

60, INSTALLING FRONT REEL ARM AND CLUTCH
PARTS. Note, in the Figure 2 parts lists, that cer-
tain paris of the wobhble plate clutch system (Figure
2D} and the interim Torrington clutch system {Figure
2E) will shortly be unavailable. If any one of the indi-
cated parts is replaced, the clutch system must he
modified to the new Torrington system (Figure 2F).
This is accomplished by discarding all of the indica-
ted parts of the old system and replacing those parts
with the latest rewind sprocket (P/N 012661)and take-
up reverse gprocket (P/N 012662). This installation
of the reelarm with each clutch style is covered gep-
arately in the following paragraphs.

a. Front Arm and Current Torrington Cluich Sys-
tem, {See Figure 2F))

(1} Assemble the washer (12) over the spline
of the front reel arm and insert the reel
arm shaft through the main plate. Assem-
ble the black lock dise (10) over the spline
of the reel arm so that the notch in thedisc

35




SERVICE INSTRUCTIONS

is approximately at the position shown in
Figure G. Install the retaining collar (9) up
against the lock disc and tighten its set-
screws (8).

(2) Refer to Figure T and install lock plunger
parts (items 17 through 20) as follows.
Lightly oil the lock plunger (20) and assem-
ble the spring (19) and lock plunger to the
plunger bracket (18} so that the notch in the
bracket straddles thenarrow armof the lock
plunger bar. Secure this group of parts to
the main plate with two screws (17) so that
the narrow arm of the lock plunger bar is
located in the notch of the reel arm lock
disc (Figure G).

(3) Refer to Figure 2F and continue installation
as follows: Apply a light film of oil to the
reel arm shaft and install two brass wash-
ers (7), a nylon washer (6}, reverse take-up
sprocket (5), small diameter hub toward the
main plate, and a second nylon washer (4} on
the reel arm shaft. The rewind timingbeltis
hanging loose around thelarge rewind drive
sprocket of the mechanism asgembly. Loop
this belt around the rewind sprocket (3} and
slide the sprocket cnto the reel arm shaft,
slotted hub facing out. Install the locking
collar (2) so that its tongue mates with the
slot in the rewind sprocket hub. Insert a
0.003~inchfeeler gage between nylon wash-
er (6}and brass washer (7), press reel arm
and clutch parts together and tighten set-
screws (1). Remove feeler gage and refer
to paragraph 72 for belt adjustment.

b. Front Arm and Inftermediate Torrington Clutch
System. (See Figure 2E.) The only difference be-
tween the current and intermediate Torrington cluich
system isin the improved design of the reverse take-
up sprocket (5) and rewind sprocket. The ingtallation
procedure ig identical to that cutlined in step a, above.

¢. Front Arm and Wobble Plate Clutch System,
(See Figure 2D.)

(1) Install the reel arm (15) and washer (16),
the lock disc (14) and retaining collar (13)
as outlined in step a (1), above.

(2) Install lock plunger partsasoutlined in step
a (2), above,

(3) Apply a light film of oil to the reel arm
shaft and to the face of the clutch ball re-
tainer (8). Install two brass washers (11),
a nylon washer (10) and the reverse take-up
sprocket (9), small diameter hub first, onto
the reel arm shaft. Install the cluich ball
retainer (8), formed ears facing away from
sprocket (9), onto the reel arm shaft and
into the counterbore of the sprocket.

{4) Instail the clutch cam (7) so that the three
notches in the cam OD straddle the three
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ears of the elutch ball retainer (8) and the
shallowest end of each notch is at the left
(counterclockwise) side. Rotate the cam
counterclockwise against the ears of the
retainer (8) and insert a steel ball (6) be-
tween each pair of retainer ears. Ingertthe
spring (4) into the radial elot of the cam so
that the spring tends to rotate the cam in a
clockwise direction when released. Install
nylon washer (5) on reel arm shaft.

The rewind timing belt is hanging locse a-
round the large rewind drive sprocket of
the mechanism assembly. Loop this belt
around the rewind sprocket {3) and slide
the sprocket onto the reel arm shaft, slotted
hub facing out. Install the locking collar (2)
so that its tongue mates with the slot in the
rewind sprocket hub, Ingert a 0.003-inch
feeler gage between nylon washer {10) and
brass washer (11), and press and hold all
parts together while tightening the setscrews
(1). Remove the feeler gage and refer to
paragraph 72 for belt adjustment,

61. INSTALLING REAR REEL ARM AND CLUTCH
PARTS.
tain parts of the wobble plate clutch system (Figure

Note, in the Figure 2 parts lists, that cer-




2A)and the ratchet and cushion clutch system (Figure
2B) will shortly be unavailable. If any one of the indi-
cated parts is replaced, the clutch system must be
modified to the new Torrington system (Figure 2C).
This is accomplished by discarding all of the indica-
ted parts of the old gystem, installing a new shaft (P/N
40295) in the rear reel arm (paragraphs 18 and 52),
and installing current take-up sprocket assembly (P/N
012654) on the shaft with a retaining ring (P/N 21736).
The installation of the reel arm with each clutch style
is covered separately in the following paragraphs.

a. Rear Arm and Current Torrington Clutch Sys-

tem. (See Figure 2C.)

1)

(2)

(3)

(4)

Agsemble the washer (11) over the spline
oftherear reelarm (10) and insert the reel
arm shaft through the main plate. Assem-
ble the nickel-plated lock disc (9) over the
spline of the reel arm so that the notch in
the disc is approximately at the position
shown in Figure G, Install retaining collar
{8) up against the lock disc and tighten its
setscrews (7).

Install lock plunger paris as outlined in
paragraph 60, step a {2). Then apply a light
film of oil to the reel arm shaft and install
two brass washers (6)and nylon washer (5).

Install the take-up timing belt (item 18, Fig-
ure 1), looping it beneath the take-up drive
sprocket on the mechanism assembly and
around the reverse take-up sprocket of the
front reelarm. This belt is shown installed
in Figure S to aid in installation. Make cer-
tain that both idler roller bracketsare loose
to eliminate tension on the belt. Loop the
free end of the timing belt around the rear
take-up sprocket (item 4, Figure 2C) and
slide the sprocket, the nylon washer (3) and
brass washer (2} onto the reel arm shaft.
Secure all parts with the retaining ring (1).

Refer to paragraph 72 for belt tension ad-

Jjustments.

b. Rear Arm and Ratchet-Cusghion Clutch System.

(See Figure 2B.)

(1

{2)

{3)

Install the reel arm (10}, washer (1), lock
disc (9) and retaining collar (8) as instruc-
ted in paragraph 61, step a (1}, preceding.

Install the lock plunger parts as outlined in
paragraph €0, step a (2).

Install the take-up timing belt (item 18, Fig-
ure 1), looping it beneath the take-up drive
sprocket on the mechanism assembly and
around the reversge take-up sprocket of the
front reel arm. This beltis shown ingtalled
in Figure 8 to aid ininstallation. Make cer-
tain that both idler roller bracketsareloose
to eliminate tension on the belt, Loop the
free end of the timing belt around the rear

{4)

(5)
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take-up sprocket {item 6, Figure 2B) hefore
installing sprocket.

Apply a light film of oil to reel arm shaft.
Asgsemble the take-up sprocket assembly (6)
to the shaft with the metal flange of the
sprocket toward the main plate. Assemble
the felt washer (5), ratchet (4) and cushion
{3) to the reel arm shaft and slide the ratchet
up against the face of the sprocket. Slide
the locking collar (2) up until it just con-
tacts the cushion and tighten the two set-
screws (1) securely.

Refer (o paragraph 72 for belt tension ad-
justments.

c. Rear Arm and Wobble Plate ClutchSystem. (See

(1)

(2)

(3)

(4)

(5}

(6)

Figure 2A))

Install the reel arm {14), washer (15), lock
disc (13) and retaining collar {12) as out-
lined in paragraph 61, step a (1).

Install the lock plunger parts as outlined in
paragraph 60, step a (2).

Install the take-up timing belt (item 18, Fig-
ure 1), looping it beneath the take-up drive
sprocket on the mechanigm assembly and
around the reverse take-up sprocket of the
front reel arm. This beltis shown ingtalled
in Figure 8 to aid in installation. Make cer-
tainthatboth idler roller bracketsareloose
to eliminate tension on the belt. Loop the
free end of the timing belt around the rear
take-up sprocket (item 8, Figure 2A) before
installing sprocket.

Apply alight film of 0il lo the reel arm shaft
and to the face of the clutch ball retainer
(7). Install two brass washers (10), a nylon
washer (2) and the take-up sprocket (8}, me-
tal flange facing in, over the shaft and up
against the collar (12). Install the clatch
ball retainer (7), formed ears facing away
from the sprocket (8), onto the reel arm
shaft and into the counterbore of the
sprocket, Install the nylon washer {6).

Install the clutch cam (5) so that the three
notches in the cam OD straddle the three
ears of the clutch ball retainer (7) and the
shallowest end of each notch is at the right
(clockwise) side. Rotate the cam clockwise
against the ears of the retainer (7) and in-
sert a steel ball (4) between each pair of
retainer ears. Ingert the spring (3) into the
radial slot of the cam so that the spring
tends to rotate the cam counterclockwise
when released. Install the rear reel arm
bearing (2) up against the clutch cam (5)and
tighten the setscrews {1) securely.

Refer to paragraph 72 for belt adjustments.
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Figure H, Installing the Carrying Handle

2. REASSEMBLY OF FIGURE 1 PARTS. Reassem-
ble Figure 1 parts as outlined in the following para-
graphs.

a. Assemble the spring (17)to the spring pin at the
right end of the cover release lever (186). Install the
cover latch studs (15) and assemble the release lever
to the studs. The free end of the spring (17) should be
inserted in the recess of the main plate boss immedi-
ately to the right of the release lever (see Figure H).

b. When reassembling the carrying handle partsto
the main plate, note that only early model projectors
require the felt pads (12A). Current rear covers have
eliminated the top center mounting hole located direct
1y belowthe handle on earlier rear covers. Attach the
carrying handle strap (12) to the main plate with two
each of screws (11) and (11A) (Figure H), and note the
spacers(13) must be used on the front two screws be-
tween the strap and the main plate mounting bosses.
Assemble the rubber grip (10), handle body (9) and
cap (8) to the handle strap as shown in Figure H and
install the screws (7).
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Figure J. Installing Film Cutter Parts

c. Note, in Figure J, the installation of film cutter
parts. The film cuiter assembly (22) is secured to the
base with two screws (20} with the front screw also
securing the loop of the cutter arm spring (21). Ingert
the tail of the film cutter arm (23) into the rectangu-
lar slot at the rear of the film cutter, engaging the
hook-end of spring (21)over the arm as shown in Fig-
ure J. Insert the bent loop end of the tension gpring
{19) through the elongated hole in the film cutter and
with one full coil beneath the cutter (Figure J).

d. Refer to the Adjustments section and perform
all adjustments and alignments before installing the
projector covers.



63. GENERAL INSTRUCTIONS,

The alignment and adjustments covered in this sec-
ion are necessary to the proper operation of the pro-
jector. Even thoughthe projector may not have under-
gone complete overhaul and repair, it is recommended
that all adjustments be checked as a routine measure.
Routine adjustments such as those applicable (o slid-
ing fits, elearances and end play have been covered in
the reassembly procedures and are not repeated here
except where they directly affect other adjustmentsor
alignments.

All special tools and fixtures required to perform
the adjustment procedures are illustrated in Figure
A. In addition, special test films and electronic test
equipment (vacuum tube voltmeter, volt-ohmmeter,
oscillator and tachometer or Strobotac) are needed to
check and adjust the sound system.

WARNING

Many of the procedures listed in this section
require operation with the rear cover removed
and the protective interlock switch defeated,
To avoid shock hazards, disconnect the power
and discharge the motor starting eapacitor,
when not required. The use of an isolation
transformer is recommended,

£4. OPTICAL ALIGNMENT.

It is important that these alignments be performed
in the following listed sequence (steps a through d), All
special tools and fixtures required for optical align-
ment are shown in Figure A (items 1 through 5), Ex-
cept for the aperture plug (item 5), these items are
shown installed in the projector in Figure K. Be sure
to furnthe mechanism manually until the shutter blade
ig clear of the aperture opening,

a. Aligning the Aperture Plate,

(1) Remove the projection lens from the lens
carrier, Open the lamphouse and remove
the projection lamp and the condensing lens
assembly.

(2) Swing the lens earrier fully open and dis-
assemble the pressure plate from the lens
carrier. (If necessary, refer to paragraph
28 for disassembly instructions.)

(3) Loosen the two aperture plate mounting
screws just enough to permit movement of

AUTOMATIC THREADING
FILMOSOUND PROJECTORS

Figure K. Optical Alignment Tools Installed

(4)

the aperture plate, and insert the aperture
plug (item 5, Figure A) into the aperture
opening. Close the lens carrier,

Tip the projector carefully onto its back
(lens opening facing up) and insert the lens
plug {item 2, Figure K) down into the lens
barrel. Insert the end of the alisnment rod
(item 3, Fipure K) into the center hole of
the lens plug and carefully lower the rod.
It may be necessary to shift the aperture
plate slightly so that the alignment rod en-
ters the hole in the aperture plug. With the
alignment rod in place, tighten the two ap-
erture plate mounting screws.

b. Aligning the Condensing Lens.

1)

(2}

Withdraw the alignment rod (item 3, Figure
K} enough so that the condenser plug (item
4, Figure K) can be installed on the conden-
ser screw and holder protruding from the
mechanism housing.

Carefully lower the alignment rod through
the aligning hole in the condenser plug. Due
to the manner in which the plug is suspended
itmay shift slightly from side to side as the
rod is inserted, but this will not affect
alipnment. However, if the tip of the rod
should strike the top or bottom of the plug
aligning hole, tighten or loosen the con-
denser holder screw (A, Figure K) until the
plug is aligned with the rod and the rod
slides freely in and out.
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c. Aligning the Lamp Socket.

(1)

2)

(3)

(4)

Tip the projector back into its normal, up-
right position, Loosen the two screws (be-
hind the lamp socket) which gecure the lamp
holder assembly (B, Figure K) to the pro-
jector main plate.

Withdraw the alignment rod encugh so that
the lamp plug (item 1, Figure K) can be in-
serted into thelamp socket. Rotate the lamp
plug until its aligning hole ig in line with the
alignment rod.

Slide the rod through the hole in the lamp
plug. Grasp the lampholder and lamp plug,
with thumb beneath the lamp socketbracket
and fingers resting lightly ontop of the lamp
plug. Do not grip firmly. Press the lamp
socket bracket upward until the socket bears
lightly but evenly against the bottom of the
plug. Do not force the bracket upward. The
alignment rod must still move freely, with-
out binding,

While still holding the socket lightly against
the hottom of the lamp plug, slide the lamp-
holder and plug forward toward thelens un-
til the lamp plug just touches the condenser
plug. Oneof the lampholder mounting screws
is 'acecessible through the vertical slot (C,
FigureK) in the lamp plug. Insert a screw-
driver and tighten this screw securely with-
out disturbing the position of the lampholder
and lamp plug. Withdraw the alignment rod,
remove the lamp plug, and tighten the re-
maining lampholder mounting screw,

Final Alignment Check,

(1)

(2

(3)

(4)

(5}

Reinstall the lamp plug in the lamp socket
and rotate the plug until its aligning hole is
in line with the alignment rod,

Slide the alignment rod back and forth
through all three plugs. Since the rod is a
lapped fit in the aligning holes, a light re-
gistance should be felt. However, if obvious
binding is noted, determine the pointatwhich
the rod binds and realign accordingly.

Make sure that the lamp plug does notrise,
even slightly, from the lamp socket as the
rod passes in and out. If it does, realignthe
lamp socket as outlined in step ¢, above.

Tip the projector onto its back (lens open-
ing facing up) and remove the zlignment
rod, lens plug, condenser plug and lamp
plug. Swing open the lens carrier and re-
move the aperture plug from theaperture
opening.

Reassemble the pressure plate {o the lens
carrier as instructed in paragraph 42. In-
stall the condenser lens assembly and pro-
jection lamp and close the lamp housing.
Close the lens carrier and install the pro~-
jection lens.

65. ADJUSTING THE INTERMITTENT MECHANISM,

a. Checking Shuttle ToothSide Clearance, Advance
the mechanism manually until the shuttle is at the
center of its stroke as shown in Figure L. The clear-
ance from the edge of the shuttle slot to the inner end
of the shuttle tooth {(nearest the aperture opening) should
be 0.007-inch minimum. From the edge of the shuttle
slot to the outer end of the ghuttle tooth, the distance
should be 0.050-inch maximum, Check these clear-
ances at both the upper tooth and lower tooth. If the
clearances vary attheupper and lower teeth and inner
clearance is legs than 0.007-inch at either end, the
following possible causes should be checked and cor-
rected.

(1) Aperture plate out of alignment. See para-
graph 64, step a, Aligning the Aperture Plate.

(2) Shuttle stroke incorrect. See paragraph 85,
step d, Shuttle Stroke Adjustment.

(3) Link bearing misging from end of shuttle
arm. Partial disassembly required to re-
move shuttle arm and replace link bearing
{refer to paragraph 25 and Figure B).

(4) Ball and stud assembly loose on shuttle arm.
Reposition ball and stud assembly (Figure
B) and tighten stud nut securely.

b. Checking Shuttle Tooth Height. Swing open the
lens carrier and advance the mechanism manually un-

til the shuttle is at the center of its siroke as shown
in Figure L. Hold the shuttle tooth height gage (item

408 i

0,3025 ¢ 0,0005 IN, TOTAL
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0.050 MAX,
0,007 MIN,
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X =

Figure L. Aperture Plate and Shuttle
Tooth Clearances



7. Figure A) by its knurled handle and place it against
the aperture plale between the rails. The center cars.
on either side of the gage handle, are the height gages.
Slowly slide the gage downward. The "Go™ ecar should
pass over the shutile tooth without catching. Rotate the
gage so that the "No-Go' ear is over the shuttle slot
and once more slide the gage downward. The "No-Go"
ear mustnot pass over the shuttle teeth. If the shutile
teeth are too high or two low, adjust height as follows.

NOTE: Ifthe mechanism assembly is installed onthe
main frame, it will be necessary to open the lamp-
house and remove the projection lamp (2, Figure 3),
the condenser assembly (3}, the lampholder (5} and
the pulley shield (7) before proceeding,

(1) Turn the mechanism drive pulley by hand
until the accegs holes in the shutter and
the fire shutter bracket are alighed as
shown in Figure M.

(2} InsertaNo.4 Bristol Wrench into these ac-
cess openings and engage it inthe socket of
the in-out cam follower screw.

(3) If the shuttle teeth were too low (No-Go ear
passes over shuttle teeth), turn the cam fol-
lower screw counterclockwise to increase
shuttle tooth height. If the shuttleteeth were
too high (Go ear catches against shuttle
teeth}, turn the cam follower screw clock-
wise. It may be necessary to re-check shut-
tie tooth height with the gage several times
before the proper height has been obtained.

(4) If one of the teeth cannot be brought into
tolerance by the above method, it may be
necessary to loosen the screws which at-
tach the in-out bracket (Figure M) and shift
the bracket slightly. Tighten the mounting
screws securely and check and adjust shut-
tle tooth height as ouflined above,

IN-0UT

BRACKET

SHUTTER ASS'Y
{3-BLADE SHOWN)

IN-QUT CAM

FOLLOWER FIRE SHUTTER OR

SUPPORT BRACKET

NOTE: INSERT WRENCH THROUGH
ALINED HOLES AT X"

Figure M. Adjusting Shuttle Tooth Height
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Figure N. Adjusting Fit of Shuttle Arms to
Pull-Down Cam

c. Checking Fit of Shuttle Armsto Pull-Down Cam.
{See FigureN.) Remove rear cover, projection lamp
and blower belt.

NOTE: If projector has just been lubricated, run for
two or three minutes before proceeding with this ad-
justment.

(1) Open film gate and turn projector mechan-
ism by hand until shuttle teeth are retrac-
ted and have moved downward to approxi-
mately the center of the stroke {center tooth
approximately on horizontal center line of
aperture). 8lip guide bars of ool SER-552-
4-N1 over casting to which shuttle mounting
plate is attached (Figure N). When tool (A)
ig positioned so that stud (B) can bear on
shuttle arm (C), tighten thumhbscrew {D)just
enough to hold tool in position. Engage hook
of tool SER-552-4-N2 in slot of stud (B) as
shown, and allow weight {E) to swing down-
ward, Tilt projector, if required, so that the
weight does notrub on any stationary parts.

(2) Linosen upper bearing support assembly (F)
approximately one turn. Rotate projector
framer knob so that pointer (G) moves above
witness mark (1}, Then turn framer knob in
the opposite direction until pointer {G) moves
back down in line with mark (H).

NOTE: If adjustment of framer knob does not per-
mit movement of pointer {G) as specified, it may be
necessary to rotate the camshaft slightly to bring
cam into proper position.

(3) Carefully tighten upper bearing supportas-
sembly (F) while observing alignment of
pointer (@) with witness mark (H}. The in-
stant that pointer {G) starts to move upward
stop turning support assembly (F). This is
the proper adjustment,
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CAUTION: Do not tighten shuitle arms more than is
specified in an attempt to remove cam noise. Exces-
sive tightening of shuttle arms for the purpose of re~
ducing other noises will reduce life of cam and cam
shoes.

d. Checking Shuttle Stroke. Normal shuttle stroke
{vertical travelof shuttle teeth) is 0.3025 inches (Fig-
ure L). The most convenient means of measuring the
stroke is to usethe projector as anoptical comparitor.
The step on the stroke gage (item 6, Figure A} is the
length of thenominal stroke. When itis inserted in the
aperture and projected, it provides a reference dimen-

sion with which the actual gtroke can be compared,

Figure D is a sketch of a target. The A to B section
iz & 100 to 1 enlargement of the gage. The C and D
lines represent 100 to 1 enlargements of the limits of
tolerance.

(1) Procedure for Measuring Shuttle Stroke,

{See Figure P.!

(a) Remove pressure plate assembly (para-
graph 28), condensing lens assembly and
the motor drive belt {item 28, Figure 7).

{b) Reinstall blower belt and set framer at
the mid-point of its over-~all travel.

(c} Suspend target approximately 18 feet
from the projector with center of target
on same horizontal line as optical axis
of projector. If room arrangement ne-
cessitateg tilting projector, target must
also be tilted so that anpgle between tar-
get and optical axisis 90 degreeg. If this
is not done, "Keystone” error will be
produced.

(d) Turn the projector mechanism by hand
until shuttle is at bottom of stroke and
shutter just clears aperture,

(e) Insert stroke gage (SER-550-5-N2} in
the aperture plate and lightly press it
down against the top tooth of the claw.
Close the film gate.

(f! Turn on the projector lamp and focus
shuttle slot on the target. Move projec-
tor toward or away from the target until
a sharply focused image of the step at
end of stroke gage just reaches from line
A to line B (Figure P).

(z) Slide the stroke gage up out of field-of-
view and turn mechanism pulley until
center tooth of shuttle is at top of stroke
indicated by image of tooth near line A.

—_—
TARGET
{ AS SEEN FROM PROJ)
STROKE GAGE
TOOTH
AT BOTTOM
oF STROKE = " LTS
— — (B OF STROKE
TOP TOGTH e L
OF SHUTTLE e
T LIMITS OF
IMAGE OF GAGE
————
———
APERTURE T ——
PLATE e —— TOOTH
- B4 Top
OF STRQKE
ADJUST THROW 50 THAT
IMAGE OF GAGE EXACTLY
| MATCHES GAGE LIMIT MARK
—

Figure P. Checking and Adjusting Shuttle Stroke with Target
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Adjust framer, if required, until projec-
ted image of edge of tooth just touches
line A.

(h) Turn mechanism pulley until center tooth
of shuttle reappearsat top of target. Rock
mechanism pulley to find top of shuttle
stroke. Edge of tooth used as reference
in step (g) must fall between lines {C)
and (D) (Figure P). If image falls between
{C) and {A), stroke is too short, If image
falls beyond (D). stroke is too long.

(2) Procedure for Adjusting Shuttle Stroke.
Loosen the two shuttle plate screws (Fig-
ure B) just enocugh to permit movement of
the shuttle arm plate.

(a) To lengthen the stroke, shift the shuttle
arm plate toward the pull-down cam.

(b) To shorten the stroke, shift the shuttle
arm plate assembly away from the pull-
down cam.

(c) After adjusting stroke, recheck shuttle
tooth side clearance as instructed in
paragraph 65, step a, and readjust if
necessary.

CAUTION: Do not attempt to eliminate film slap by
setting stroke outside established tolerance, This will
produce double image and/or jump with films having
different shrink or stretch.

e. Framing Adjustment. Threadtheprojector with
film having proper frame line position. Project film
and turn framing knob irom one limit to the other. If
at one limit a frame line is not visible, loosen nut on
the framing eccentric located at top of shuttle arm
plate assembly {Figure B) and turn eccentric until
the frame line appears. Hold eccentric while tighten-
ing nut. Check adjustment by again turning framing
knob from limit tolimit while observing picture. When
the eccentric is properly adjusted, either frame line
can be projected and movement of film should be ap-
proximately equal at top and bottom of framer travel,

66. LENS CARRIER ADJUSTMENT, Angular rela-
tionship between the lens carrier and the aperture
plate is controlled by lens mount stop serew (item 31,
Figure 16). Thread projector with roll title or target
film having sharp images in corners and projectapic-
ture approximately 30 inches high onto a matte sur~
face. Note: Projector mustbe square with the screen.
Focus the picture and compare resolution of the two
sides of the image when viewed from a distance of ap-
proximately twice the width of the picture. If one side
appears to be soft, refocus to sharpen that edge of the
picture and note whether the lens is moved toward or
away from the aperture. For exampie, if image at
right-hand edge of screen is soft until lens is moved
toward aperture, then lens stop screw is set too far
forward and should be turned clockwise.
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CAUTION: This adjustment is critical. Lens stop
screw should be turned only a few degrees between
tests for sharpness.

67. ADJUSTING THE ANIMATION CLUTCH (MODELS
552 AND 552EX ONLY).

a. Checking Stop Pawl to Trigger Clearance. Ro-
tate the mechanism by hand until the finger of the trig-
ger is adjacent to the inner bent ear of the stop pawl
as shown in View A, Figure Q. If the trigger fails to
clear the stop pawl ear, adjust as follows.

(1) On projectors equipped with the solenoid-
operated clutch and {ire shutter system,
loosenthe cluich stop screws (item 3b, Fig-
ure 17) and shift the clutch stop (item 36.
Figure17)up or down, as necessary. to ob-
tain approximately 0.010 to 0.015-inch
clearance hetweenthe stop pawl ear andthe
end of the trigger; then tlighlen lhe two
clutch stop serews securely.

(2) On projeciors equipped with the meechani-
cally-operated clutch and fire shutter sys-
tem, loosen the setscrew in the cluteh rod
collar (Figure @, View A) and slide the col-
lar upward, thus pivoting the stuop pawl
counterclockwise. When a clearance of 0.010
to 0.015-inch is obtained hetween the siop
pawl ear and the end of the trigger, tighten
the collar setscrew gecurely.

b. Checking Shuttle Retraction. Turnthe mechan-
ism pulley by hand while pressing down on the clutch
pawl at apoint where the clutch rod passes through it.
The ear of the clutch pawl should lateh behind the
trigger as shown in View B, Figure Q. Note also the
clearance required between the finger on the cluteh
yoke and the curved arm of the strike. Adjust as
follows:

(1) Loosen the clutch strike screw (View B,
Figure Q) to permit the strike to be ghifted.
Insgert a 0.015-inch feeler gage between the
clutch yoke finger and the strike arm, and
press and hold the strike against the {eeler
gage while retightening the strike screw.
Remove the feeler gage.

{2) Refer to View C, Figure Q. Loosen the
round Allennut slightly and shift the shuttle
adjustment bracket slowly toward the shut-
tle (to the right) until the shuiftle teeth are
retracted below the level of the aperture
plate rails. Retighten the Allen nut.

(3) Refer to View D. Figure Q. Adjust the set=
serew in or ouf to obtain a clearance of
0.094 inch between the lefi-hand ear of the
clutch glide bar and the end of the setscrew.

(4) The shuttle interlock retainer is secured to
the right end of the worm gear. Note, in
View C, that the curved lip of this retainer
must overlap the downward bent finger of
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Figure Q. Animation Clutch Adjustments

the clutch slide bar. If necessary, bend this
finger to obtain positive overlap as shown.

c. Adjusting Clutch Solenoid Linkage (Early Mod-
els). Refer to Figure 5 in the parts list section for
the following adjustment procedure. The clutch stop
pawl must be disengaged as shown in Figure Q, View
A,

Loosen the collar setscrews (1) so that both
coliars (2) are free on the clutch solenoid
rod.

1)
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{2) Lift the clutch solenoid rod until the top of
the solenoid plunger (6) is raised approxi-
mately 3/16 inch out of the solenoid frame.
Hold in this position and slide the lower
collar up against the stop pawl. Tighten the
collar setscrew securely,

Position upper collar so that distance from
its top surface to bottom of lower collar is
approximately '7/8 inch. This should provide
sufficient compression of the spring (3) to
prevent rattling.

(3)




(4) Start the projector and check the operation
of the cluich. If the solenoid pulls in slug-
gishly, the plunger is set {oo high. Hold the
solenoid rod and lower collar while loosen-
ing the collar setserew. Lower the collar a
fraction of an inch on the rod and retighten
the setscrew. Then recheck clutch operation.
If the solencid produces a buzzing noige it
ig set too high (lower the bottom collar) or
the spring ig compresgsed too much {loosen
upper collar setscrew and raise collar
slightly). If the plunger seats fully but the
stop pawl ear dees not engage behind the
trigger, the plunger is either set too low or
the spring is not sufficiently compressed.
Reset the collars accordingly.

d. Checking Clutch Mechanical Linkage (Current
Models). Refer to Figure 6 in the parts list section
for the {ollowing adjustment procedure.

(1) Rotate the projector Still-Run knob ta the
Run posgition and press down fully on the
forward edge of the clutch lever (15) so that
the cluteh lever rod {(4) moves downward to
the limit of ifs travel.

(2) While holding the clutch lever depressed,
rotate the mechanism knob and check to
make certain that the ear of the stop pawl
clears the trigger as shown in View A,
Figure Q.

(3) Continue holding the cluich lever depressed
and adjust the collar (3} beneath the stop
pawl to obiain a clearance of 3/32-inch be-
tween the top of the collar and the under-
side of the stop pawl. Tighten the setscrew
(2) securely.

(4) Rotate the Still-Run knob from Run to Still
and back to Run, checking to see that the
ear of the stop pawl engages behind the
trigger in the Run position (View B, Figure
Q) and clearg the trigger in the Still pogi-
‘tion (View A, Figure Q).

68. ADJUSTING THE SOLENOID-CPERATED FIRE
SHUTTER (EARLY MODEL 552 AND 552EX PRO-
JECTORS). If the Model 552 or 552EX projector be-
ing repaired is equipped with the solencid-operated
{ire shutter system, refer to parts list Figure 5 and
adjust as follows.

a. Linkage Clearance, Turn mechanism pulley
until one blade of interrupter shutter is adjacent to
fire shutter rod (11). Check that rod clears interrup-
ter shutter by at least 3/32 inch. If clearance is less
than 3/32 inch, remove solencid (15) and loosen two
bracket retaining scerews (16). Shift bracket to provide
minimum link clearance of 3/32 inch, then tighten re-
taining screws securely and reinstall the solencid.

b. Alignment. Open film gate and turn mechanism
pulley until interrupter shutter clearsaperture. Loos-
entwo screws (13) which secure solenoid (15) to bracket
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(17)., Place thumb of right-hand against outer end of
solenoid [rame and index [inger on clevis ut end of
solenoid plunger. Note: Be sure to press on clevis, not
on the linkapge, Press solenoid against plunger. While

locking straight into the aperture, position solenocid so

that fire shutter covers aperture: then tighten screw
(13) at outer end of solenoid bracket enough to hold
solencid in place. Release solenoid plunger and raise
and lower the rod several times to make sure that the
plunger slides f{reely in selenoid. Tip solenoid if ne-
cessary to free plunger, then tighten both retaining
screws (13) securely.

69. ADJUSTING THE MECHANICALLY-OPERATED
FIRE SHUTTER (CURRENT MODEL 552 AND 552EX
PROJECTORS). When the projector has been com-
pletely asscmbled, install the projectionlamp and lens
and runthe projector "forward” withthe lamp on. Turn
the Still-Run knob to the Still position and focus the
image of the aperture on the screen. Check for full
pattern of the fire shutter disc on the screen (image
must show perforations of disc throughout). Note that
a bent ear onthe fire shutter bracket limitsthe travel
of the fire shutter filter arm. If unfiltered light ap-
pears at the top or bottom of the aperture image, it
will be necessary to bend this stop ear so that the
amount of filter arm travel ig increaged or decreased
accordingly.

70. ADJUSTING REEL ARMS AND REWIND CLUTCH.

a. Front Reel Arm Adjustment. (See Figure 9.}
Adjust end play of drive shaft (22)to 0.008 inch+ 0.003
inch by positioning retaining ring {18) against an 0.008
inch shim. The backlash on the lower gear assembly
{8) should be between 0.005 inch minimum and 0.018
inch maximum. Adjust by assembling, as required, a
combination of 0.010 inch washers (9) and 0.005 inch
washers (9B) on feed spindle assembly {10}, Greater
thickness in washer combinations reduces backlash.

b, Rear Reel Arm Adjustment. (See Figure 10.)
Adjust end play of drive shaft (22)to 0.008 inch+ 0.003
inch by positioning retaining ring (9) against an 0.008
inch shim. The backlash on the upper gear assembly
(25) should be 0.015 inch = 0.003 inch. Adjust by in-
creasing or decreasing a build-up of 0.005 inch and
0.0025 inch washers (26), as required, beneath the up-
per gear assembly (23), Greater thickness in washer
combinations reduces backlash,

¢. Rewind Clutch Adjustment. The rewind clutch
system must be adjusted to produce a supply spindle
torque of5-1/2 to 6 inch-ounces when the rewind but-
ton is pressed during operation. Install an empty reel
on the supply spindle and wrap several turns of aten-
inch film strip around the reel hub. Hook a spring
scale to the free end of the film strip. Turn on the
projector and press the rewind button. The spring
scale must measure between 5-1/2 and 6 inch-ounces
of torque. All clutch gystems (Figures 2D, 2E and 2F)
are adjusted in the same manner, by tightening (to in-
crease torque) or loosening (to decrease torque) the
hex adjusting nut on the outer end of the rewind
sprocket (item 3). Hold the sprocket firmly and adjust
the nut with an open-end wrench.
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T1. ADJUSTING THE SOUNDHEAD.

a. Removal. Duetothe ease with which the sound-
head can be removed and the greater accessibility
thereby obtained, time will be saved by removing the
soundhead if major work is required. Remove the
soundhead as follows.

(1) Remove the projection lens from the pro-
jector. Note that the rear lens element is
held in place with a retaining ring and can
be replaced if necessary. Wrap lens in tis-
Sue paper.

(2) Disconnect photocell and exciter lamp cable
from amplifier and release cables from re-
taining clips.

(3) Remove grounding spring (19, Figure 4), In-
sert the end of an Allen wrench or short
steel pin in hole in sound drum bearing hous-
ing directly behind the flywheel until wrench
or pin drops through hole in sound drum
shaft. Hold the pin firmly and remove fly-
wheel retaining nut (20, Figure 4), flywheel
(21) and washer (22},

(4) Witha sharp pencil, draw a line on the main
frame wherethe front edge of the soundhead
meets the frame. This will providea refer-
ence mark with reagsembling.

{5) Remove the three screws (23 and 24, Figure
4) which tap into the soundhead from rear
of main plate, and carefully withdraw the
soundhead.

b. Photocell Alignment. Early projector models
were equipped with the photodicde type of photocell
which is no longer available. Current projectors use
the silicon photocell. The adjustment procedure for each
is essentially the saine and requires that the setscrews
(items 18 and 19, Figure 13) be loosened and exciter
lamp (B) and optical slit assembly (11) be removed.

(1) 8ilicon Photocell. Insertthealignmenttool
(item 13, Figure A) into the optical slit
mounting hole as shown in Figure R, View
A, Press the sound drum in until the inner
face of the drum just contacts the first step
of the alignment tool and tighten the sound
drum screws (19 or 19A, Figure 13) se-
curely. Withdraw the alignment tool and,
while looking into the optical slot mounting
hole, ghift the photocell assembly until its
forward tip is flugsh with inner face of the
sound drum as shown in Figure R, View B.
Tighten setscrew (18, Figure 13) securely.
Reinstall the optical slit and exciter lamp.

(2) Photodiode Photocell. Insertthealignment
tool (item 13, Figure A) into the optical slit
mounting hole as shown in Figure R, View
A. Press the sound drum in until inner face
of the drum just contacts the first step of
the alignment tool and tighten sound drum
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Figure R, Positioning the Sound Drum and Photocell
{Both Styles)

screws (19 or 19A, Figure 13) securely.
Shift the photocell until its inner edge makes
contact withthe second step of the alipnment
tool. Tighten setserew (18, Figure 13) se-
curely and withdraw the alignment tool. Re-
install the optical slit and exelter lamp.

¢. Roller Arm Tension Adjusiment. (See Figure
13). The arms upon which rollers (26 and 27) are
mounted are linked by torsion spring (34 or 34A).
Therefore the roller arms move as a pair. Counter-
balance spring (28) offsets the weight of the rollers
and arms. Place soundhead on a level surface and
move roller arms (as a set) to various positions. If
spring tension is incorrect, roller arms will not re-
main in the position in which placed. If roller arms
awing downward, loosen retaining screw (29)and move
spring terminal downward until weight of arms is
counterbalanced. If roller arms move upward, move
terminal upward to reduce counterbalancing force.

d. Optical 8lit Adjustment, (See Figure 13.)

(1} Loosen the clamping screw (10). If the op-
tical slit does not slide freely in its holder,
ingert a bit of a small screwdriver in the
clamp slot and wedge clamp open to free
optical slit assembly. Thread projector with
7000 CPS optical setting film and connect a
16-ohm, 10-watt load resistor and output
meter to speaker jack.




NOTE: A pair of hairpin tongs approximately 6 in-
ches long and formed with the ends turned inward and
tapered to engage holes in end of slit barrel are very
useful in adjusting the optical slit. They can be made
from 20 to 26 gage music wire or 1/16 inch diameter
drill rod.

{2) Set the volume control at approximately 12
o'clock position and start projector. Move
slit toward or away from film, as required,
to obtain an cutput reading. Rotate the slit
to obtain peak reading and simulianeously
move in or out until maximum outputis ob-
tained. If film was threaded with emulsion
toward the optical slit, move slit toward film
until output drops 1-1/2 to 2 DB. If emul-
sion is toward sound drum, move slit away
from film to obtain 1-1/2 to 2 DB drop in
output. Tighten slit clamping screw (10) se-
curely to lock the adjustment.

e, Buzz Track Adjustment, Thelateralpositionof
the film in the soundhead is controlled by the flanged
roller (26) and edge guide screw (23). Unless the ad-
justment has been disturbed, it is notprobable that the
edge guide screw (23} will require resetting. Thread
the projector with buzz track film and adjust volume
control to a suitable listening level. Turn adjusting
serew {13) to move flanged roller laterally.

NOTE: There are two types of buzz track in use, On
one, the track spacing exceeds the length of the scan-
ning beam. This track can be positioned so that little
or no signal ig reproduced. Onthe other type of track,
spacing is less thanthe length of the beam. This track
should be positioned so that both tones are reproduced
at approximately the same volume level. If, after
adjustment of guide roller position, signal levels cannot
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be balanced {or eliminated on wide track), or level of
tones fluctuates, adjust edge guide screw (23} to clear
up the condition. If the edge guide screw is far out of
adjustment, turn it clockwise until it clears the edge
of film, adjust rollers and then setguide screw to stop
weave of film.

f. Installing the Sowmdhead (Figure 4). Lift the
soundhead assembly up into place against the main
plate, making certain that the cables are threaded
through the hole and behind the plate. Loosely install
the soundhead mounting screws (23} and (24). Align the
front edge of the sowndhead casting with the pencil
mark drawn on the main plate prior to removal and
tighten the mounting screws securely. Assemble the
flat washer (22) and flywheel (21) on the sound drum
shaft and install the flywheel nut (20) finger-tight, In-
serta small diameter pin through the hole in the sound
drum housing and retate the drum until the pin drops
into a similar hole in the shaft. Hold the pin securely
and tighten the flywheel nut with an open-end wrench,
Install the grounding spring (19). Check soundhead
positioning as outlined in paragraph 78.

72, ADJUSTING TIMING BELT TENSION. Both tim-
ing belts are adjusted by means of the idler assem-
blies shown in Figure 8. Although belt lension is not
critical, excessive tension will reduce beitlife. Loosen
the rewind idler bracket screws {(Figure S} and posi-
tion the rewind belt idler until the rewind timing belt
can be depressed at mid-point approximately 1/8-inch
with light thumb pressure. Tighten the idler bracket
screws securely. Loosen the take-up idler bracket
serewsand position the take-up belt idler until the belt
can just touch the motor relay mounting bracket when
light thumb pressure is applied to the belt. Tighten
idler bracket screws securely.
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REWIND BELT
IDLER ASSEMBLY

TAKEUP TIMING

REAR SPROCKET
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SPROCKET ASSEMBLY

REWIND DRIVE
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MOTOR START RELAY
AND BRACKET

__ TAKEUP BELT
IDLER ASSEMBLY

Figure 8. Adjusting Timing Belt Tension
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73. PROJECTOR SPEED CHECKS, Speed ofthepro-
jector is not adjustable, Therefore, speed checks are
primarily for the purpose of determining that the
equipment is operating properly and as a means of
detecting excessive mechanism loads, damaged drive
belt or similar conditions.

a. Methods of Meagsurement. Various devices and
procedures can be used to check projector speed. The
most common ones are as follows:

(1) Photocell and Frequency Meter. Used to
measure the number of pulsaticns of the
projection beam per second. Pulsations per
second is then converted toprojector speed,
This method is quite practical in large vol~
ume shops.

(2) Btrobatacor Similar Strobe Light, Usually
synchronized with interrupter shutier of
shuttle, Shutter makes one revolution per
frame. Shuttle makes one stroke per frame.

(3) Tachometer (Preferably Having a Speed
Range with a Maximum Speed of 150-200
RPM). Used to measure RPM of the
sprocket,

{4) StrobeDisc. Attachedtosprockeiby means
of suction cup or rubber foot. For viewing
with light from 60 CPS source, disc should
have 70 dots for sound speed, 93 dots for
silent speed, Count number of apparent rev-
olutions ofpattern for one minute. If pattern
drifts in direction of rotation, add to design
speed to obtain true speed. If pattern drifts
against rotation, subtractfrom design speed
to obtain true speed.

(6) Timed Loop. Make loop of exactly 120
frames. At sound speed splice will pass
aperture 12 times per minute plus or minus
the permisgible variation in speed and the
timing error.

b. Speeds at 120 Volts, 80 CPS AC.

(1} Sound Speed (24 FPS + 2%).
Shutter - 1440 RPM + 29,
Sprocket - 102.86 RPM + 2%

(2) Silent Speed (18 FPS + 5%}.
Shutter - 1080 RPM + 5%
Sprocket - 77.1 RPM + 5%

T4. AUTO-LOAD SYSTEM ADJUSTMENTS — GEN-
ERAL.

a. The auto-load system consists of a series of
guides and rollers which, when the system is in the
load position, are so located as to guide the film
through the threading path. When the system is in the
open position, the guides and rollers clear the film
path.
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b, When the gystem is in the open position, the lo-
cation of the guiding parts is not critical. Therefore,
adjustments to assure proper location of the guiding
parts are¢ made with the system in the load position.

¢. The guides are connected by mechanical link-
age. The system is actuated by a cocking lever at the
lower end of the linkage and the movement is stopped
at the top end of the linkage. The specified clearances
must be checked with the system in the load position.
If the need for adjustments is detected, itis important
that the repairman proceeds in the seqguence listed in
this section, The sprocket timing and the locating of
the soundhead may be done without disturbing the
guide adjustments.

75. ADJUSTING THE LOADING GUIDES,

a. Open the film gage and upper take-up sprocket
shoe {1, Figure T) and remove the retaining screw (2).

b. Place timing plate (SER-552-1-N1} over the
sprocket hubs {3 and 4, Figure T), The timing plate
locating pin should enter the counterbore from which
screw {2} was removed, If the locating pin does not
enter counterbore, loosen three sprocket guard plate
attaching screws (1, Figure U) and rotate the lower
guard plate (2) until pin enters hole. Then tighten the
three screws securely.

¢. Remove retaining ring that secures the actuat-
ing agsembly (5, Figure T)and lock the auto-load sys=
tem, Place a 0.015 inch feeler gage between the film
support rails of the aperture plate and the rear sur-
face of the lower loop form assembly (4, Figure U),
This surface should touch the feeler gage just as the
heel of the loop form (5, Figure U) strikes the shoulder
on the mounting stud for the entrance guide roller (6,
Figure U). To adjust, loosen two screws (7, Figure U)
which attach the upper sprocket guard plate. Presas
downward on front end of loop form assembly and ro-
tate upper sprocket guard plate until heel of loop form
strikes shoulder of stud and rear surface clears ap-
erture rails by 0,015 inch. Then tighten screws (7,
Figure U) securely,

NOTE: Depress and hold the lower loop form assem-
bly (4, Figure U) and check, at rear of mechanism, to
see that the pin in the threading lever clears the bot-
tom of the elongated slot inthe loop forin shaft link by
approximately 1/64 inch. (See inset Abelow Figure T),
If necessary, loosen the hex head screw that secures
the threading lever and rotate the lever to obtain the
proper clearance; then retighten the hex head screw.

d. Check operation of the filin egcape mechanism
by leaving the auto-thread system open. Manually ad-
vance the film and jam it in the upper channel. The
film should fold and flow out through the kickplate in
the loop former (14, Figure T). I the kickplate does
not release, the arm of the hub assembly (13) is not
striking the hood (9, Figure U)properly. The hood can
be moved slightly and the hub assembly should be ad-
justed accordingly. When the auto-system is activated
and the kickplate does not lock in position, loosen the
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screw (12, Figure T) holding the hub assembly to lock-
ing pawl and adjust the hub assembly until the tip of
the bracket touches the upper curved surface of the
loop former. This will lock kickplate in position.

e, Again depress the loop form assembly (4, Fig-
ure U) and check to make certain that there is 0.012
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to 0,015 inch clearance hetween the top surface of the
lower loop form (4, Figure U) and the bottom surface
of the kickplate (8). If adjustment is required, remove
the two screws which attach the hood (9). Loosen two
setserews (10) and rotate kickplate (8) to obtain de-
gired clearance, Tighten setscrews and reinstall hood.
Before tightening hood retaining screws, press hood
toward rear of the projector.

()



f. With the auto-load system locked and film gate
open, check to make certain that the shuttle teeth do
not protrude through the slot in the aperture plate, If
shuttle teeth protrude, loosen screw (6, Figure T) and
carefully raise the shuttle retractor (7) until teeth are
retracted; then tighten screw (6) securely. Caution:
The top end of the shuttle retractor must not strike
the casting.

g. Close film gate while observing to see that the
film pressure plate doesnot contact the aperture plate.
If pressure plate remains in contact with aperture
plate, either the pressure plate lift-off ear (8, Figure
T)or the ear (3) on the threading guide linkage is bent.
Reform ear, or ears, as necessary.

h. Loosen the screw (10, Figure T) and align the
film guide (11} so that film will feed squarely to the
sprocket; then retighten screw (10).

i. Loosen screw {11, Figure U), lock the gystem,
and check to make certain that loop form heel (5) is
bearing on shoulder of roller stud (6). If necessary,
rotate the eccentric pivot (12} with a wire pick or pin
punch until heel bears againgt stud shoulder. When
loop form is pressed downward, there must be no
clearance between heel and stud shoulder. Recheck
clearance between rear of loop form and aperture
rails (step c, preceding). Also, make certain that end
of upper loop form (8) is tangent to or slightly ahead
of the plane of the aperture plate film support rails.
If readjustment is necessary, refer to steps ¢ through
e, preceding.

j. Install actuating assembly (5, Figure T) and
press it down to make certain that system does not
lock. If system locks when actuating assembly is de-
pressed, remove the assembly and raise the setscrew
protruding up from boss in casting. This setscrew
acts as a stop for the actuating assembly. When the
height of the setscrew is properly adjusted, seal set-
screw with shellac or cement and reinstall actuating
assembly with retaining ring. This setscrew is pro-

vided only on those projectors not equipped with the

film escape mechanism.

k. Lock the system and try to insert film into the
feed sprocket. If film slips in too freely, loosen the
two screws (13, Figure U) and move leaf spring (14}
downward to increase pressure on the film. If film
buckles as it is inserted, move leaf spring upward to
reduce pressure; then tighten serews (13).

T6. CHECKING AND ADJUSTING LOOP RESTORER.
Check the operation of the loop restorer by threading
the projector with a loop of test film in which two or
three succegsive perforations have beenpurposely en-
larged at points approximately one foot apart. Thefirst
set of damaged holes should be located about two feet
from the aperture. Run the projector in"forward''and
observethe action of the loop restorer asthe enlarged
perforations run throughthe film gate. The lower loop
should be automatically restored within five or six
frames. To adjust the loop restorer, refer to Figure
V and proceed as follows:
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a. Slip the loop restorer position tool (item 8, Fig-
ure Ayover the loop restorer roller (1, Figure V) with
the flat on the tool facing the guide roller at the rear
end of the upper sprocket shoe (6, Figure V). The flat
of the tool should just touch the guide roller lightly.
To adjust spacing between loop restorer roller and
guide roller, loosen the mounting screws in the self-
centering assembly (inset A, Figure V} and raise or
lower that assembly until the proper spacing is ob-
fained. Then tighten the mounting screws securely.
Be sure that the ear of the loop restorer arm is po-
sitioned between the two spring-loaded keeper plates
of the self-centering assembly.

b. Rotate the mechanism pulley until the setscrew
inthe loop restorer cam is at the bottom, directly be-
low the camshafit (see inset A, Figure V). The clear-
ance between the upper tip of the cam follower blade
and the face of the cam should be 0.015 inch. To ad-
just this clearance, loosen the cam follower support
mounting screw {inget A} and rotate the support ac-
cordingly; then retighten the secrew securely. Now
check the clearance between the upper end of the cam
follower and the small diameter of the loop restorer
cam (inset B}, This clearance should be 0.040=inch
(+ 0.005 inch}. Be sure that the cam setscrew is still
positioned at the bottom of the cam, below the cam-
shaft. To adjustthis clearance, loosen the two follower
screws (inset A) and raise or lower the cam follower
blade as necessary; then retighten the two screws
securely.

¢. Recheckthe clearance betweenthe loop restorer
roller and upper sprocket shoe guide roller as outlined
in step a, above. Remove the restorer positioning tool
and once more check loop restorer operation with the
loop of test film.

77. TIMING THE SPROCKETS.

a. Openthefilm gate and turn downthe framer shaft
as far as it will go, Then turn the mechanism manu-
ally until the shuttle is at the bottom of the stroke
(teeth protruding) and the edge of the shutter blade bi-
sects the aperture opening.

b. Push upward on the underside of the worm gear
and check to make certain that the tongue onthedriver
clutch bears against edge of notchin driven clutch (see
Figure Q, View B).

¢. Open the film sprocket shoes and place the tim-
ing plate (item 11, Figure A) over the sprocket hubs
(see inset C, Figure V), Dip the end of a straightened
paper clip in red lacquer and insert it down through
the peep holes to mark the face of each sprocket. Re-
move timing plate and placea light pencil mark on the
face of each sprocket inline with the teeth nearest the
red dot. If this pencil mark does not align withthe red
dot, the sprockets are out-of-time. Note the direction
in which each sprocket must be rotated to bring teeth
back in line with peep holes; then proceed as follows:

NOTE: In the most recent projectors, the upper

sprocket is pressed on the sprocket shaft and is re-
timed in the same manner ag the lower (take-up)
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sprocket (step e, following). In earlier projectors, the
upper sprocket is secured to the shaft with two set-
serews and these setscrews, in turn, are locked with
two more setscrews. Retiming of this earlier gprocket
is covered in step d, following.

d. To retime the feed (upper) sprocket on earlier
models, remove the sprocket shoe. Remove the two
sprocket setscrews to expose the inner setscrewsand
loosen the inner setscrews. Rotate the sprocket until
the pencil mark appears in the upper peep hole. Then
tighten all four setscrews securely.

¢. To retime the feed (upper) sprocket onthe latest
models (see Note following step ¢, above), hold the
large sprocket gear at the rear of the upper sprocket
shaft stationary while loosening its setscrews; then
carefully rotate the upper spracket until the pencil
mark appears in the center of the upper peep hole.
Tighten the sprocket gear setscrews securely. To re-
time the take-up (lower) sprockets on all projectors,
hold the lower sprocket gear stationary and loosenits
setscrews; then rotate the lower sprocket until its
pencil mark appears in the center of the lower peep
hele and tighten the sprocket gear setscrews securely.

78. POSITIONING THE SOUNDHEAD.

a. Lock the system in the "'thread" position and
loosen the three screws (23 and 24, Figure 4) which
attach the soundhead to the main frame casting,

b. Hold the soundhead locating gage {item 12, Fig-
ure A) by its handle and insert the gage carefully be-
tween the sound drum and take-up sprocket as shown
in Figure W. The gage must bebetweenthe sound drum
threading guides. Position the gage so that one end
bears against the supporting ribs for the sound track
edge of the film and with the round body of the gagein
contact with the rear sprocket flange, as shown,

c. Tilt the gage so that it lies on a centerline be-
tween the take-up sprocket and sound drum. Shift the
soundhead toward the take-up sprocket until the sound
drum bears lightly against the end of the gage, and
tighten the soundhead attaching screws securely.

79. CHECKING THE EXCITER LAMP COVER
CLEARANCE. Since the film must pass between the
gound drum and exciter lamp cover, the clearance be-
tween thege two items should be checked, Insert a#77
drill or a straight piece of #25 wire into the channel
between the drum and cover. Gage should enter chan-
nel with slight frictionbut without forcing. If clearance
is inadequate, straighten the exciter cover locating pins
to obtain proper clearance.

8§0. TESTING THE AMPLIFIER. Amplifier test points
locations are indicated in Fipure X. Observe the fol-
lowing test conditions during the tests.
TEST CONDITIONS:

Line voltage 120V §0 CPS

Oscillator generating 400 CPS, properly loaded and
coupled to photocell input thru a 0.5 mfd capacitor.
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LOCATING
GAGE

R

Figure W. Positioning the Soundhead Assembly

Input voltage at photocell terminals 0.1V R.M.S.

Volume control set to produce 7.5 volts (approxi-
mately mid-point) across 16 ohm load.

All signal voltages measured with high impedance
VTVM.

All voltages measured to B - (Ampliflier Ground).

Tone control in ""Normal'" position,

Pin Number and Voltages
Tube 1 2 3 4 5 6 7 8
V-1 | 0.12| 0.09 | 0.09 | - - 4.85) * [0.02
V-2 ¢ 7.65( 0.12 | 0.97| - - 7350 * | 7.9
v-3 | 012l - - | -]r2| - 181} -
v-4 | 0.12 - - - | 7.3 - | 81| -

*Esgsentially equal t¢ voltage at preceding plate,

Voltage measgured sghould be within approximately
+ 20 percent of values shown on chart.

81. CORRECTING FOR REDUCED VOLUME FROM
THE AMPLIFIER., When customer complaint indi-
cates a gradual reduction of amplifier volume, it may
be due to deterioration or weakness in the Type 25CH
tubes. On earlier projector models, this trouble usu-
ally can be corrected by replacing the 590 K-ohm
grid resistors R18 and R20 with 220 K-ohm resistors
P/N 34840, or by installing a 470 K-ohm resistor in
parallel with each of the existing resistors. See Fig-
ure Y for the location of these resistors on the
amplifier,
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82. INSTALLING MIC-PHONO ADAPTER KIT.

The Mic-Phono Adapter Kit can be installed on
Filmogound Projectors equipped either with the ger-
manium photodiode or with the silicon photocell and
its associated preamplifier. Preliminary installation
procedures (paragraph 83) and final installation pro-
cedures (paragraph 86) are applicable to all Filmo-
sound Projectors. Special wiring procedures for pro-
jectors equipped with the germanium photodiode are
covered in paragraph 84, while those for silicon photo-
cell projectors are covered in paragraph 85. There-
fore, for projectors equipped with the germanium diode
photocell, follow the procedures outlined in paragraphs
83, 84 and 86; for those equipped withthe silicon photo-
cell, follow paragraphs 83, 85 and 86.

To make the adaption, the following parts must be
ordered from the Bell & Howell General Service Dept.

Part No. Description Qty
011931 Mic-Phono Adapter Assembly
011932 Cover and Mounting Plate Assembly

31928 Screw, Binding head

32099 Connector, Dual, spade type
36505 Screw, Hex head self-tapping
36519 Nameplate

316686 Soldering lug

I S

83. PRELIMINARY INSTALLATION PROCEDURES.

a. Remove the projector rear cover and discharge
the motor start capacitor. This must be done o avoid
possible injury from electrical shock.

b. Refer to the proper projector wiring diagram
(Figures 28, 30 or 32) and make the following wiring
changes to the switch (right center of diagram).

(1) Disconnectthe red lead from terminal 2L1.

(2) Disconnect the black lead {coming from the
100-ohm heater dropping resistor} from
terminal 2C.

{3) Installthepush-on type dual connector from
the adapter kit on terminal 2C so that the
dual terminals ppint inward. It may be nec-
essary to straighten the other connector on
terminal 2C in order to obtain the necessary
clearance for the dual connector.

(4) Reconnect the black lead to one of the dual
connector terminals and the red lead to the
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other dual connector terminal. There now
should be two black leads and one red lead
connected to terminal 2C.

¢, Remove the sound drum grounding spring and
the flywheel from the projector. Note: If spacing
washers have adhered to the hub of the flywheel, trans-
fer them to the shaft and reinstall the flywheel re-
taining nut to prevent their loss.

d. Remove the cable retaining clip located on the
projector base directly below the speaker, and save
the clip for future use.

NOTE: If your projector is equipped with the ger-
manium photodiode, complete the mic-phono adapter
installation by following the ingtructions in paragraphs
84 and 86. If your projector is equipped with the sili-
con photocell, follow the instructions in paragraphs
85 and 86.

84. SPECIAL WIRING PROCEDURES FOR GERMAN-
IUM PHOTODIODE PROJECTORS.

a. Note the terminal of the photediode to which the
pigtail from the photocell cable shield is attached and
place a minus (-)mark adjacent to that terminal. Dis-
connect and remove the photocell cable.

b. Locate resistor R3 by referring to the proper
amplifier schematic diagram. Remove this resistor
by cutting its leads withalong-jaw, end-cutting pliers
{Klein #204-6-C, Krauter #CG1650, or equal).

c. Note, in Figure Z, that the adapter wiring con-
sists of a yellow lead, a red lead, a long shielded lead
and a short shielded lead. The short ghielded lead is
equipped with spade-type connectors which must be
replaced by the lug type terminals (part no. 31666)
supplied with the kit. Cut the pigtail of the shield (A}
to a length of 3/4-inch and the core wire (B)to a length
of 1/2inch and install the lug type terminals. Connect
this shielded lead to the photodiode terminals.

NOTE;: The shield pigiail must be connected to the
terminal marked minus (-) in step a, and the lead
must be positioned so that the pigtail cannot touch
other projector parts.

d. Temporarily disconnect the white lead from the
top terminal of the volume control switch and push
the lead back over the blower housing. Solder the
red adapter lead to the amplifier terminal which
serves a8 a junction for resistors Rl and R2 (this
is the terminal from which the upper lead of B3 was
detached in step b). Reconnect the white lead to the
top terminal of the volume control switch and dress
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Figure Z. Mic-Phono

the red lead down along the rear end of the blower
houging.

e. Remove the 25C5 tube located directly above
the output transformer and the 12AX7 tube which is
adjacent to the 25C5. Dress the yellow lead to the
adapter up along the rear end of the blower housing
and pass it between the main projector switch and
the tone control switch. Solder this lead to the
tone control switch terminal to which another yel-
low lead already is attached, Reinstall the two tubes.

f. Connect the remaining (longer) shielded lead of
the adapter to the amplifier photocell input, Be sure
to observe proper polarity.

g. Secure long shielded lead and red and yellow
leads to the projector base with the cable clamp lo-
cated adjacent to the blower housing. Then complete
the installation as instructed in paragraph 86.

85. SPECIAL WIRING PROCEDURES FOR SILICON
PHOTOCELL PROJECTORS,

a. Disconnect and remove the shielded lead which
connects the preamplifier to the input of the main
amplifier.

NOTE: The pigtail from the shield of the photocell
cable is soldered to the ground connector of this pre-
amplifier-to-main amplifier lead. Carefully separate

Modification, Parts Installed

the ground connector from the preamplifier terminal,
Hold pigtail with a long nose pliers while unscldering
pigtail of photocell lead from ground connector.

b. Note, in Figure Z, that the adapter wiring con-
sists of a yellow lead, a red lead, a long shielded lead
and a short shielded lead. The red lead can be re-
moved and discarded, since it is not required for in-
stallation in gilicon photocell projectors.

¢. The short shielded lead of the adapier must be
connected to the output terminals of the preamplifier,
Before making these connections, tin a spot on the
shank of the ground connector referred to in the Note
following stepa, preceding. Press the lead connectors
onto the output terminals of the preamplifier; then
loop the pigtail of the photocell cable shield around the
shank of the ground connector and gpot golder the pig-
tail securely. Hold the ground connector with a long
nose pliers to prevent over-heating.

d. Connect the spade type terminals of the longer
shielded adapter lead to the input terminals of the
main amplifier. Be sure to chserve proper polarity.

e. Remove the 253C5 tube located directly above
the output transformer and the 12AX7 tube which is
adjacent to the 25C5, Dress the yellow lead of the
adapter up along the rear end of the blower housing
and pass it between the main projector switch and the
tone control switch. Solder thislead to the tone control
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switch terminal to which another yellow lead al-
ready is attached. Reinstall the two amplifier tubes.

f. Secure the long shielded lead and yellow lead to
the projector base with the cable clamp located adja-
cent to the blower housing, Then complete the instal-
lation as instructed in paragraph 86.

86, FINAL INSTALLATION PROCEDURES.
a. Reinstall theprojector flywheel and flywheel nut,

b. Remove the cover and mounting plate assembly
from the adapter kit and position it over the three
holes in the projector base. Dress the leads to the
soundhead and to the preamplifier (or to the ger-
manitm photodiode, as the case may be). The leads
must lie flat on the projector base (no crossovers
permitted) and must pass between the front and rear
stand-off bushings of the adapter cover and mounting
plate assembly.

NOTE: Carefully pull the speaker cable putward so
that it will not be under the cover and mounting plate
assembly.

c. Install one of the three kit screws (part no.
31928}, through the stand-off bushing marked "A" in
Figure AA, and tighten screw finger-tight. Slip the
mounting foot of the sound drum grounding spring be-
tween the rear stand-off bushing and the hole marked
"B and install the second screw, Install the cable

clip {(removed in paragraph 83, step d} on the last
screw and install this screw in the remaining stand-
off bushing. The clip should point toward the projec-
tor mechanism plate. Carefully align the adapter cover
and mounting plate assembly with the rear edge of the
projector base and tighten all three screws securely.

d. Insert the adapter assembly (part no. 011931}
into the cover and mounting plate assembly and se-
cure it in position with the four screws (partno. 36505).
Dress all leads away from the flywheel, with the
speaker cable running across the top of the cover and
mounting plate assembly and down the side of the cover
to join the adapter leads. Secure all leads against the
projector base by bending over the cable clip installed
in step ¢, preceding.

e. Before proceeding, check the installation at this
stage to make certain that all wiring connections
have been properly made. This can be done as
follows:

(1) Temporarily install the long case cover
screw to activate the projector safety
switch. Then commect the projector to the
power supply and turn on the projector vol-
ume control.

(2) Press the adapter topgle switch upward (to
MICROPHONE position) and plug a high im-
pedance microphone (such as the Bell &
Howell part no. 28316) into the input jack.

COVER AND

N
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#31928

N
[ SCREW (4) CLIP L.
#36505
ADAPTER / NUT
ASSEMBLY /
#011931 yor

PROJECTOR
REAR COVER

NAMEPLATE
#346519

\

Figure AA. Location of Adapter and Cover on Base
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Hold or place the microphone at a spot five
to six feet away from the projector speaker
and gradually advance the projector volume
control. Depending upon the sensitivity of
the microphone and its relative position with
respect to the speaker, acoustical feedback
should occur when the volume control is
somewhere between 9 and 2 o'clock.

{3) Press the adapter toggle switch downward
to PHONO position)and continue to advance
the projector volume control. Acoustical
feedback now should occur near the maxi-
mum volume position.

(4) Ifthe system checks out agnoted above, dis-
connect the microphone and projector power
cord and remove the long cage cover screw
used to activate the safety switch. Then dis-
charge the motor starting capacitor. If the
system does not perform in the prescribed
manner, recheck all connections (Figure
AB) for possible shorts and grounds.

f. Insert two 8-32 by 3/4-inch machine screws
through the two mounting holes in the rear projector
cover (see Figure 7), with the screw heads on the in-
side of the cover. Install two 8-32 nuts finger~tight so
that the gcrews do not wobble,

g. Remove the drilling template (Figure AC), Push
the point of a pencil through the centers of the two
small holes in the template, rotating the pencil care-
fully until the holes are enlarged to the size of the
printed circles. Carefully install the template on the

AUTOMAT IC THREADING
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two 8-32 machine screws installed in step f, preceding.
Smooth the template down against the surface of the
rear cover and, with a center punch, mark the cen-
ters of the two larger holes in the template.

NOQTE: If Service Stations anticipate geveralofthese
installations, it may be convenient to make a sheet
metal template. Drill the two smaller holes witha#19
drill and install two 8-32 by 3/4~-inch screws to serve
as alignment pins. Use g #40 or #50 drill (depending
on the thickness of the sheet metal) to drill the cen-
ter-punch holes for the larger two holes in the tem-
plate.

h. Remove the template and the 8-32 screws and
nuts from the rear cover and drill the two 1/2-inch
diameter holes in the rear cover. Remove the top
nut and washer from the jack in the adapter as-
sembly and install the rear projector cover. Check
to make certain that the jack protrudes through its
hole in the cover and that the adapier toggle switch
does not strike the edge of its hole in either position.
If interference is encountered, remove the projector
rear cover and loosen the three screws that secure
the adapter mounting plate to the projector base. Shift
the mounting plate to eliminate the interference and
retighten the screws.

i, Installthe rear cover with its attaching screws.
Activate the adhesive onthe back of the adapter name-
plate (part no. 36518) with tolucl and install the name-
plate so that its bottom edge is parallel with the bot-
tom of the rear cover. Instail the washer and hex nut
on the adapter jack.
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Figure AB. Mic- Phono Modification Wiring Diagram
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DRILL 1/8" DIA. HOLE AND REDRILL
TO /2" DIA. (2 HOLES)

LINE UP WITH MOUNTING HOLES IN REAR COVER

O/

\
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Figure AC, Template for Drilling Rear Cover Holes

j. Connect projector to the power supply and check
with microphone to make certain that the system op-
erates properly. Also, check operation with film.

87. MODIFYING PROJECTORS WITH FILM ESCAFPE
MECHANISM.

This modification requires the complete disassem-
bly of the upper film sprocket area in order to re-
move the existing upper loop form and replace it with
the new loop form and associated parts. The installa-
tion of the film escape mechanism is earlier model
Filmosound projectors is a major service operation
and requires one each of the following parts.

Film loop exit assembly (part nc. 012563) (items 4
through 12, Figure 16).

Actuator Assembly (part no. 012135) (item 13, Fig-
ure 15).

Hood (part no. 42232) (item 135, Figure 15).

a. Remove the complete mechanism assembly
(item 30, Figure 4) as instructed in paragraph 12.

b. Refer to Parts Catalog Figure 14. Remove three
screws (17) that attach the outboard bearing assembly
(20) to the mechanism casting. Remove the two re-
taining rings (18), withdraw the clutch lever shait (19)
and lift off the outhoard bearing assembly. Remove
the retaining rings (25) from the upper sprocket shaft
and withdraw the rewind drive sprocket (26), flat
washer (27), spring (28) and spline driver (28) from
the shaft. Disconnect the forked end of the rewind
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clutch lever (21) from the rewind button (22) and re-
move the button and spring (23).

¢. Loosen two setscrews {(30) and withdraw take-
up drive sprocket (31) from the ghaft. Remove two
screws (32) and disassemble the sprocket guard as-
sembly from the mechanism casting. Remove the re-
taining ring (12) and lift off the actuating assembly
(13}). Remove two screws (14) and the hood (15). The
acluating assembly and hood will be replaced by new
parts and can be discarded or stocked for future
repairs.

d. Inspect the upper sprocket guard (35), noting the
manner in which the torsion spring (37) is installed.
Remove the sprocket guard (35), roller (36) and spring
{37). Loosen upper sprocket gear setscrews (38) and
remove the sprocket gear {39) and washer (40). Ro-
tate the sprocket until the notch in its rear flange
clears the film guide on the lower loop form assem-
bly (item 34, Figure 15) and remove the sprocket as-
sembly (item 41, Figure 14) and its thrust washer (44),

e. Refer to Parts List Figure 15. Remove the
screw (1) and upper guide roller (2} from the sprocket
guard plate {36).

f. Refer to Parts List Figure 16. Loosgen the set-
screws (4) that secure the early style loop form (part
no. 011949) to the shaft assembly (25), Withdraw the
shaft assembly slightly without disconnecting the
spring (24).

g. Referto Parts List Figure 15. Loosenthe screw
(31) in the threading lever (32), and remove the lower




loop form retaining ring (33). Remove the threading
lever (32) and partly withdraw the lower loop form
(34) from the upper shaft of the connecting link as-
sembly (41). Remove the screws (35) and raise the
sprocket guard plate {36) until the early style upper
loop form assembly can be removed. This loop form
can be discarded.

h. Install the new film loop exit assembly (partno.
012563) onto the shaft assembly (25, Figure 16) and
tighten the setscrews (4) just enough to hold. Refer to
Figure 15 and refasten the sprocket guard plate (36)
with its gcrews (35). Press the shaft of the lower loop
form (34) into the casting with the ears of the loop
form over the upper shaft of the connecting link (41),
Install the retaining ring (33) and secure the thread-
ing lever (32) to the flat of the loop form shaft with the
screw (31). Be sure that the pin of the threading lever
engages the glot in the shaft and link assembly (25,
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Figure 16). Install the film roller (2, Figure 15) and
screw (1).

i. Refer to paragraph 48 and Parts List Figure 4
for reassembly of sprocket, sprocket guards, gears,
and sprocket parts.

j. Refer to paragraph 58 for instructions regard-
ing reassembly of the complete mechanism to the
projector, Then perform the following alignments and
adjustments.

(1) Clutch linkage (paragraph 67),

(2) Fire shutter {paragraph 68),

{3) Rewind clutch (paragraph 70, step c).
{4) Timing belt idler (paragraph 72).

(5) Autoload system (paragraph 74).

(6) Loading guides (paragraph 75).

(7) Sprocket timing (paragraph 77).





