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Degign 587 Automatic Threading High-Intensity Arc Filmosound Projector

FEATURE DESCRIPTION LIST

General Description

Power Requirement

Projection Lamp

Exeiter Lamp

Projection Control

Lamp Control

Amplifier Controls

Lamp Supply Unit

Sell-threading sound motion picture projector
with switch-actuated changeover system for
interconnecting two projeciors; uses high in-

tensity arc projection lamp requiring separate

lamp supply unit.

105 to 129 volts AC. 60 cycle

G.E, Mare 350/16T enclosed arc lamp
Type BAK, 4 voll, - 75 qme

Forward/Reverse/ Thread/Project

Off/ Lamp,/ Fan
Oif/ Volume,/ Tone

Separately contained auxiliary unit (refer to

Service Manual P/N 72788-001)

212 oo Liyesws



BRIEF INSTRUCTIoNS  FoR  CHANGEOVEL

OPERATIoN

Frocedure for Professional Dual Projector (Qperation:

The general procedure 1s the same as single projector operation
except for the following procedures:

1. Flug the power cord of each unit into an eppropriate 120VAC
grounded type wall outlet, Fused electrical service to the wall
outlet must be adenuate to provide 12 amps current to epch pro-
jector. Since two projectors will operate together, 25 mmpa ser-
¥ice must be available, Remember thet there is a power surge when
the projection lamp is first ignited and faulty wiring may cause
damage to the equipment and pereonal injury to the operntor.

£. Turn on the lsmp switech on esch projector and warm them up,

Turn the motor switch to the FORWARD PHOJECT position on one pro-
Jector; light from thet projector will appear om the screen, Cen-
ter the 1ight and use the tilt knob if necessery. Do the same with
the second projector and align the projected immnge with the first.

. Interconnect the two projectors by plugging in the changeover
cablees into the recepiacles marked CHANGEOVER on the back of the
projectors. Fress the Changeover Hutton on either projecter to
douee the projected light on the other projector.

4. FProceed with thresding the film and eet up for projecticn.
Remember, projection and sound will be activated only from the
machine on which the button ie pressed. Velume and tone controle
on each projector should be set approximately st the esme level
and sound quelity. If en auxiliary smplifier is used, reduce the
volume and tone controls on the projectors, snd meke sll volume
and tone edjustments on the auxiliary asplifier.

,.._._w”.yh-, Lo - N b R e
=N, ::K{.' 5+ The reel of file on the incoming projector should be thresded
Ly &nd advanced to the number eix mark on the countdown lesder, No
sooner than three minutes, nor later than one minute BEFORE the
end of the first reel on the outgeing projector, turn on the lemp
on the inceming projector. Be sure to allow at least one minute
for the lamp to warm-up and come to full brilliasnce and correct
calor temperature.

6. &8 the film comes to the very end of the first reel wateh for
the changeover cue mark which appears for =n inatent in the upper
/ right-hand corner of the screen. 1t usually consilets of & eircle
" Fig. or an opague dot, When it appeare turn the rotor switch on the

o ineeming projector to the FORWARD FROJECT position. Approximately
ey U 8ix seconds after the first cue mark appears, & second cue maArk
- *ill appear; on the second cue, prese the changeover button on the
— second (incoming) projector. Freesing the chengeaver tutton amuto-
matically opens the douser and transfers the sound ta the projector
on which the changeover button has been pressed.

T. If sdditional film is to be shown, rewind the film on the firet
projector, thread up with the next reel, and then follow the de-

i gcribed precedure for lemp warm-up and cue marks. To conaerve lamp
h 1ife, zurn off the la=mp if the projector will not be in uee within
30 minutes,

b J
N e Pl
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DESIGN 567
FILMOSOUND PROJECTOR

Tutrnoduction

GENERAL.

This service manual has been prepared to aid in
the repair and adjustment of the Bell & Howell Design
567 Automatic Threading High Intensity Arc Filmo-
sound Projector. Special features of this projector
are noted in the Feature Description List on the
preceding page.

An illustrated Parts Catalog is included atthe rear
of the manual to identify replacement parts and to aid
the serviceman during projector repairs. All parts in
the Parts Catalog {llustrations are indexed in a sug-
gested order of disassembly, with attaching partsim-
mediately preceding those parts which they attach.
Mechanical differences between early and current
projector models are clearly noted in the "Descrip-
tion" column of the parts lists. The projector wiring
diagrams (Parts Catalog Figures 16 and 17) illus-
trate the current (fused) projector maodels. This
twin-fusing is the only major electrical difference
between early and current projectors.

DESCRIPTION.

The Design 567 Filmosound projector is a 16-mm
automatic threading unit equipped with a 10-watt in-
tegrated circuit amplifier and a high-intensity arc
lamp. A separate 60 Hz lamp supply unit (B&H Part
No. 014640) is required for projector operation and
is covered in a separate service manual Part No.
72798A. Unlike most previous 500 series projectors,
projector and amplifier controls for the Design 567
are mounted at the back end of the rear cover rather
than behind the hinped lamphouse assembly.

The lamp supply unit is specifically designed for
use with MARC=-350 lamps and draws approximately
400 watls from the supply line. Although this is con-
siderably less than the 1000 to 1200 watts often used
in l6-mm projection, the MARC-350 lamp produces
a screen brightness as much as §7y times greater
than ordinary projection lamps.

Since the arc tube is muoade of guarts, it should
never be touched with the bare hands. The normal
secretions in the skin will leave a residue on the
clear outer quartz surface. This residee, when
heated, can cause a cloudy, light-obscuring phenom-
enon that will reduce light intensity and shorten lamp
life. Always use clean tissue paper when handling the
lamp.

Unlike the normal projection lamp, the arc lamp
requires a4 short warm-up period to obtain peak light
output. Approximately 45 seconds after the lamp is
switched on, the light output will reach the brilliant

white color sultable for viewing. If line current is
interrupted durlng a film showing, the lamp will o
out and the projector will stop running. After restor-
ation of normal power, a delay of approximately 30
seconds ia required before the unit will restart.
Following is a list of special precautions regarding
the arc lamp.

{1) The high intensity arc lamp can be used only
in equipment which Iincorporates a special
lamp supply unit and will not operate from
ordinary 120-voll outlets.

(2) Be sure all power is disconnected before at-
tempting to replace the lamp. Insert the lamp
plug gently but fully into the receptacle.

(3) Always use tissue paper or a clean cloth when
handling the lamp. Fingerprints or other similar
contamination may upset the normal lamp op-
erating cycle, thereby shortening lamp life or
causing a premature reduction in light output.

(4) Do not operate the lamp for periods of less
than three minutes. Short duration operating
cveles can reduce lamp life.

GENERAL MAINTENANCE PRECAUTIONS.

Before proceeding with the repairs, refer to the
Trouble Shooting guide for possible causes and pro-
posed remedies for specific customer complaints.

The romoval and installation of projector parts is
comparatively simple and, for the most part, requires
only those tools normally available in audio-visual
repair shops. Special tocls and gages required for
adjustment and alignment procedures are illustrated

" in Figure A.

CLEANING PROCEDURES.

All film path components (film sprockets, sprocket
shoes, film guides, aperture and pressure plates)
must be thoroughly clezaned with Toluol to remove
dirt and {ilm emulsion. U necessary, use an orange
stick or toothpick to loosen hardened emulsion. Do
not use a knife blade or other metal tool to scrape
away hardencd emulsion as this can leave scratches
which could damage the film.

Remove dirt{ and old lubricant from all other metal
parts {except electrical components) with dry clean-
ing solvent and dry them with a lint-free cloth or low
pressure jet of compressed air. Do not use trichloro-
ethylene solvents to clean plastic parts. For such
parts, a naphtha base cleaning fluid is recommended.




SERVICE INSTRUCT IONS

Whenever repair procedures require that the rear
cover be removed, brush or blow out all loose particles
of dirt from the exposed mechanism and projector
base.

Clean all optical parts with agood commercial lens
cleaning fluid and lens tissue. When such parts are
removed as a part of the repair procedure, wrap
them in tissue paper and put them aside to prevent
accidental damage.

LUBRICATION.

Unless otherwise specified, apply cne or twodrops
of oil (B&H Spec. 1705) to all shafts, sleeve bearings
and sliding parts during reassembly. To lubricate
felt pads and wicks, place them in a shallow con-
tainer of the specified lubricant until saturated; then
allow the excess to drain away before installation.
Refer to the following list for lubrication of specific
parts and recommended lubricant.

LUBRICATION CHART

LUBE

FARTS TO BE LUBRICATED CODE
Bearing surfaces of reel arm shafts A
Clutch ball retainers A
Sprocket shafts A
Framer shaft B
Bearing face of worm gear B
Pin of rewind sprocket B
Slots in bearing assembly C

LUBRICATION CHART
{Continued)

LUBE
PARTS TO BE LUBRICATED CODE

Non=-bearing machined surfaces of all
castings

All shafts, sleeve bearings and sliding
parts (unless otherwise specified)

il storage pads (in camas)

Tilt rack and pinions

Meshing gears in reel arms

Reel arm release mechanisms

Friction surface of lamp release ring

In-out cam and cam follower

Shuttie link bearings

All nylon gears

Cam wiper and wick

Pivot posts for all film guides

Upper and lower sprocket bearings

Shuttle guide and guide bearings

Loop restorer and self-centering assembly

Pin of take-up drive sprocket assembly

Threads of frame shaft

All diameters of camshaft bearing holes
in mechanism

Sleeve of condenser holder

T I R R B B B B B R B o B

- (}l, B&H Spec. 341 (pari no. 08983)

- (3il, B&H Spec. 1543 (part no. 04978)
Grease, B&H Spec. 1553 (part no.070031)
- (dl, B&H Spe¢. 1918 {part no. 070033)

- (l, B&H Spec. 1705 (part no. 070032)

- Grease, BL4H Spec. 1956 (part no.070034)

HEoOEe
1

TEST EQUIPMENT REQUIRED FOR SERVICE

EQUIPMENT

APPLICATION

Strobotac or Equivalent

105 - 129 VAC Voltage Source
Variac with Meter

AC Ammeter 0 - 20 Ampere
400 Feet of Film

External Speaker
Ozeilloscope
Test Film

To check speed over allowable voltage range

To check amplifier operation




DESIGN 567
F ILMOSOUND PROJECTOR

P <L

Figure A. Special Service Tools

INDEX NO. TOOL NO. NOMENCLATURE TOOL APPLICATION
1 5D-567-1F1 Lamp Bracket Setting Plug
1A SD-567-1F2 Setting Plug Spacer

S5ER-550-2-N1 Lens Plug Fa Alignment of optical system and
SER-550-2-N2 Alignment Rod lamp bracket (see Figure J)
SER-550-2-N3 Aperture Plug ]

5 SER-550-5-N2 Stroke Gape Measure shuttle stroke

& S5-09T701-35-N2 Shuttle Height Gage Check shuttle protrusion

7 SER-552-2-N1 Hestorer Positioning Tool Adjusting the loop restorer

8 SER-552-4-N1 Shuttle Tension Gage Shuttle tension (see Figure M)

9 SER-552-4-N2 Weighl for Shuttle Tension Gage Shuttle tension (sce Figure M)

10 SER-552-1-N1 Timing and Alignment Mlate Timing the sprockets

11 SER-552-5-N1 Soundhead Locating Gage Positioning the soundhead

12 SER-550-8-N1 Alipnment Tool Sound drum and photocell alignment

(zee Fipure Q)

SER-550-5-N1 Shuttle Stroke Target Measurement of shuttle stroke

(see Figure Nj




SERVICE INSTRUCT [ONS

Disassembly Procedurg

1. GENERAT. PRECAUTIONS.

a. It is advisable to remove "breakage' items
such as lamps and optical parts before proceeding
with projector repairs. Wrap such items in tissue
paper and set them aside.

b. Be sure to use the proper size tools for disas-
sembly and reassembly procedures. After removing
attaching parts (screws, nuts, etc.), loosely reinstall
these parts to the removed part or tapped holes to
prevent loss.

¢. Cemented or adhesive hacked parts are sonoted
in the paris lists and can be removed by prying up
one edge with a knife blade. Be carelul not to scratch
surrounding areas, and remove traces of old adhesive
with solvent.

d. When unsoldering is required to remove elec-
trical parts, it is advisable to tag leadwires or make
a rough skelch of leadwire connections to facilitate
installation of the parts. Unsolder leads with a pencil
type soldering gun, using u heat sink if availalle, or
gripping the lead with a pliers (o provide additional
heat dissipation.

e. 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
he installed. Refer to the parts lists for the rivet
diameter.

2. REMOVING PROJECTOH COVERS AND HANDLE
(Figure 1). Remove parts, as necessary, in thelr
indexed order of disassembly, noting the following
special precaulions.

a. Inspect the front cover assembly (1) for cracks
or other signs of physical damage. Check for pres-
ence of the foam rubber cushion (1F) and the condi-
tion of the four cover feet (1E)}. Deplace damaged
parts.

L. Inspect the rear cover assembly (4) for cracks
or other signs of physical damage. Hemove the seven
screws (2) at the ends and base of the projector and
the two screws (3) at the top, on either side of the
carrying handle, and withdraw the rear cover from
the projecior.

e¢. The carrying handle cap (6). body (7) and
rubber grip (8) can be replaced by removing the
two screws (5). If the strap (10} is to he replaced,
note the presence of a spacer (11) located beneath
the front end of the strap.

d. The spring {12) can be removed without disas-
sembling the relesase lever (153) from the projector.
To replace the release lever, remove the Lwo re-
taining rings (13) and cover latch studs (14).

3. REMOVING THE REEL ARMS (Figure 1). Remove
parts in their indexed order of disassembly, noting
the [ollowing special precautions.

a. Loosen the two screws in the idler roller as-
sembly located next io the rewind sprocket (21) to
remove the tension from the rewind timing belt.

b. Loosen two setscrews (12) and disassemble
the locking collar (20}, rewind sprocket {(21), two
nylon washers (22), take-up sprocket (23) and two
brass washers (24} from the reel arm shaft. As the
rewind sprocket (21) is withdrawn, slip the rewind
timing belt from the sprocket. As the take-up sprocket
(23) is withdrawn, slip the long timing belt (40} {from
the sprocket. Loosen two setscrews (25) and disas-
semhle the retaining collar (26), locking disc (27)
and front reel arm assembly (28) from the projector
main plate. Hemove the hronze washer (29) {rom the
reel arm shaft. Reler to paragraph 8 for front reel
arm dizassembly instructions.

c. Disengage the timing belt (40) [rom the sprocket
{33). Remove the retaining ring (30) and disassemble
the brass washer (31), nylon washers (32) and sprocket
assembly (33) from the roar reel arm shaft. Loosen
two setscrews (34) and disassemble the retaining
collar (35), locking disc (36) and rear reel arm as-
sembly (37) from the projector main plate. Remove
the bronze washer (38) from the reel arm shaft.
Refer to paragraph 9 for rear reel arm disassembly
instructions.

id. The timing belt (40) can be replaced without
further disassembly by temporarily disconnecting
the push-on terminal lugs from the starting capacitor
and motor relay located at the rear upper corner of
the projector main plate.

NOTE: A protective swilch cover (44) is attached to
the rear grille on current models and can, if desired,
be added Lo early models {(see insel below parts 1ist).

4. REMOVING FIGCUNRE 2 COMPONENTS. Remove
parts, as necessary, in their indexed order of dis-
assembly, noting  the following special precautions.

a. The hase shield (3) must be removed to permit
replacement of items discussed in steps b and e,
following. Tip the projector carefully on its back
{control panel) end and unscrew the four rubber feet
{1). Hemove the single screw (2) located in the

FIIy




approximate center of the base shield (3), and lift
the shield from the base.

b. Remove film cutter parts (5 through 9) as
follows: Unhook and remowve the tension spring (5).
Remove the two screws (6) and disassemble the film
cutter (7), cutter arm spring (8) and cutter arm (9)
from the base.

c. If the power cord (16) is to be replaced, refer
to the pletorial wiring diagram, Figure 16, and dis-
connect or unsolder all power cord leads from their
respective terminala. Leadwire clamp (11) and cahle
retaining clamp (15) must be removed before the
power cord can be withdrawn from the base. To roe-—
place the pushbutlion change over switch (17), unsclder
the four leadwires from the switch terminals and re-
move the switch hex locking nut which secures the
switch to the hase.

d. Lamphouse components (22A through 22G) can
be replaced without disassembling the lamphouse
from the projector. If the complete lamphouse as-
sembly (22) is to be replaced, remove the three
screws (21) which secure the lamphouse to the hinge
of the support bracket assembly (37):

CAUTION: Be sure the projeclor lamp (25) is off
and cool enough to handle safely before attempting
to remove the lamp from its socket. Always handle
the lamp with tissue paper to avoid leaving finger-
prints on the guartz tube. The lamp is removed by
disconnecting the cord plug of the lamp (25) from the
lamp plug connector (29) located just below the lamp
socket. Pull the two lamp retainer clips (23) and (24)
toward you just far enough to release the lamp, and
lift the lamp from ils socket. The lamp clips can be
completely withdraw from the lamp bracket (31) by
pulling them outward more forecefully, but should not
be removed unless in need of replacement.

@¢. The control panel assembly (42) is secured to
the projector main plate with two screws (40) and
(41). Note that screw (41) also attaches the lower
end of the rear motor bracket to the main plate.

NOTE: Current projectors are equipped with twin
fuses mounted on a block at the rear of the projector
{iterng 59 through £3) and wired into the circuitry as
shown in Figure 15.

5. HEMOVING FIGURE 3 COMDPPONENTS. Hemove
parts, as necessary, in their indexed order of dis-
assembly, noting the following special precautions.

a. Support the speaker assocmbly (4) while remov-
ing the two screws (1) at the front edge of the main
plate and the single screw (3) which attaches ihe
speaker brace to the main plate. Disconnect the
push-on lugs from the two terminals at the top of
the apeaker.

b. To remove the amplificr assembly (6), remove
the three screws (5) at the rear edge of the base and

DESI1GN 567
FILMOSOUND PROJECTOR

the two screws (5A) and washers (5B) from the undor-
side of the base. Refer to paragraph 17 for amplifier
repaira.

¢. To replace the motor relay (3), disconnect the
push-on lugs from the relay terminals and remove
the two screws (7) which secure the relay to the
mounting bracket (15). The left-hand screw also
attaches the terminal strip (9) to which the wire-
wound resistor (10) is soldered.

d. To replace the starting capacitor (13), dis-
connect the push-on lugs from the capacitor terminals
and loosen the serew (11) in the capacitor clamp (12}
until the capacitor can be withdrawn from the clamp.

e. To remove the drive motor assembly (27),
loosen the screws in the motor retalning straps (24)
until both straps, with stability bracket (23) assem-
bled, can be unhooked from the prongs of the motor
mounting brackets (29). Disengage the drive belt (26)
while lifting out the motor assembly. If the motor
pulley must be replaced, be sure to install a pulley
of the same color (red, gold, or blue} as Indicated
in the NOTE [ocllowing the Fipure 3 parts list.

6. REMOVING FIGURE 4 COMPONENTS. Remove
parts, as necessary, in their indexed order of dis-
assembly, noting the following special precautions.

d. Unhook and remove the extension spring (1) and
clevis rod (2) from the solencid bracket and the douser
arm. Remove the two screws (3) that attach the switch
and solenoid bracket assembly (4) to the projecior and
disassemble as necessary, to replace damaged parts.

b. The two scolencid bracket screws (3) also attach
the rear end of the receptacle and relay assembly (14)
to the main plate. Remove the remaining acrew (13)
and lift the assembly from the projector. Disassem-
ble, as necessary, to replace damaged parts. Hivets
(16A) must be drilled out and replaced.

c. Memove the two screws (21) and (22) and the
blower support strap (23). Remove four scrows (24)
and lock washers (25) and lift out the blower and
motor assembly (26), the air deflector (27) and the
blower ducting (34). If the blower wheel (26E) must
bz replaced, loosen the setscrew which secures the
wheel to the motor shaft. Remove the four studs
(26A) and washers (26B), and disasszemble the motor
assembly (26C) from the blower housing, removing
the blower wheel through the large blower housing
Openinge .

d. Remove the screw (28) and washer (29) and
disassemble the tilt bar (30) from the lower end of
the tilt rack (33D). Remove two screws (32) and
lift the tilt assembly (33) from the main plate. Dis-
assemble, as necessary, to replace damaged parts.

7. REMOVING FIGURE 5 COMPONENTS. Remove
parts, as necessary, in their indexed order of dis-
assembly, noting the following special precautions.
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4. To remove the mechanism cover asscmbly (1),
swing open the cover. Then depress the spring lo-
cated adjacent to the upper hinge [inger and L the
cover straight up. Disassemble, as necessary, to
replace damaged parts.

b. Insert a 1/16-inch diameter punch or steel rod
through the hole in the sound drum shaft housing and
into the hole in the shaft. Hold the shaft firmly while
removing the flywheel nut (3). Withdraw the [lywheel
(1) from the flywheel shaft. Support the soundhead
assembly (%) while removing the screws (6) and
washers (7) at the rear of the projector main plate.
When lifting the soundhead from the main plate, be
careful not to damage the sound drum. Refer to para-
graph 10 for exciler lamp cover and soundhead dis-
assembly procodure.

c. Support the mechanism assembly (11) securely
while removing the four screws (9) which secure
this assembly to the projector main plate. Refar to
paragraphs 11 through 14 for mechanism disassem-
bly procedures. The shock mounts (10) are pressed
into the main plate and must be driven out from the
front side if in need of replacement.

d. Remove the stud (13) at the front end of the
film puide (14), thus freeing the spacer (15) located
between the film puide and the main plate. Remove
the idler roller screw (12} and disassemble the film
guide (14) and idler roller (16) from the end of the
anubber mounting post (22). Remove the retaining
ring (17) and disassemble the snubber roller as-
sembly (18), snubher spring (19), spring retainer
{20} and spring cover (21) from the mounting post
(22). U in need of replacement, use a wrench to
unscrew the post from the tapped hole in the main
plate.

8. DISASSEMBLING THE FRONT REEL ARM (Fig-
ure 6). Remove front reel arm parts, as necessary,
in their indexed order of disassembly, noling the
following apecial precautions.

4. Remove the two cover screws (1) and lift off
the reel arm cover (2). Be sure to note and save any
shim washers (3) located between the cover and the
reel arm bosses. ’

b. To remove the spindle parts (5 throwgh 13),
drive out the spring pin (1). This pin must be re-
placed with a new one al reassembly. Wilhdraw the
spindle (12) and its washer {13) from the reel arms,
catching the collar (5), torsion spring (7), pear as-
sembly (8) and washers (9), (10) and (11} as the
spindle is withdrawn.

¢. Loosen the setscrews (14} and disassemble the
upper gear assembly (15) and clutch spring (16) from
the reel arm shaft (34). Remove the two retaining
rings (17}, clutch disc (18), brass washers (19) and
spring tension washer (20).

d. Remove the retaining ring (21) and the two
retaining clips (22) and disassemble the gears (23)
and ({24}, the washer (25) and the drive shalt (26)

from the reel arm. Inspect the nylon bearings (27)
for damage and replace, il nocessary.

e. Remove the two relaining rings (28) and dis-
assemble the friction shoe (29), bracket assemhbly
(31), disc assembly (32), bronze washer (33), reel
arm shaft (34) and splined bearing (35) from the reel
arm. Do not press out any of the needle bearings
{35A), (38A) or (38B) unless obviously in need of
replacement.

f. Remove the screw (36) and dlsassemble the
brake spring (37) from the reel arm.

9. DISASSEMBLING THE REAR REEL ARM (Fig-
ure 7). Remove rear reel arm parts, 4s necessary,
in their indexed order of disassembly, noting the
following special precautions.

a. Disconnect and remove the take-up belt (1) and
swivel the take-up arm (6), catching the spring (2) as
it drops free. Do nol disassemble the take-up arm
from the rear reel arm (31).

b. Hemaove the two screws (7) and disassemble the

reel arm cover (B) from the reel arm. Note and save

any shim washers (%) located between the cover and

the reel arm bosses.

¢. Bemove the retalning ring (10) and retaining
clips (11} and disassemble the nylon gears (13) and
(13) and washer (14) from the drive shaft. Remove
the retaining ring (15) and withdraw the pulley and
gear assembly (16) [rom the rewind drive shaft (23).
Inspect the rubber sleeve (17) and nylon bearing (18)
for wear or damage and replace, if necessary. Be
carcful not to lose the plunger (19) and spring (20).
Loosen the setscrew (22) and lift the rewind drive
shaft (23) from the reel arm. Remove the main drive
shaft (24) and inspect the nylon bearings (25) for wear
or damage. Replace bearings, if necessary.

d. Loosen the two selscrews (26) and disassemble
the upper pear assembly (27) and washers (28) from
the reel arm shaft (29). Disassemble the shaft (29}
and splined bearing (30) from the reel arm. Do not
press out the needle bearings (6A) or (30A) unless
obviously in need of replacement.

10. DISASSEMBLING THE EXCITER LAMP COVER
AND SOUNDHEAD ASSEMBLY (Fipure 8). Remove
parts, as necessary, in their indexed order of dis-
assemhbly, noting the [ollowing special precautions.

a. To remove the exciter lamp (2), swing open the
lamp release ring (11); then rotate the lamp counter-
clockwlizse and lift it from the locking pins (304A).

b. The optical slit assembly (5) can be removed
by loosening the clamping screw (4) and withdrawing
the azsembly from its holder.

¢. Remove the retaining ring (6) and unscrew the
adjusting screw (7) from the shoundhead housing.




d. To remove the sound drum and shaft assembly
(14), loosen the setscrew (12) and remove the two
serews (13). Withdraw the sound drum assembly
carefully, noting the manner in which the light pipe
and cell assembly (16) and its retainer (15) are as-
sembled Into the slot in the sound drum shaft. Wrap
the sound drum assembly and silicon cell assembly
in tissue to protect them from damage.

e. The disassembly of remaining soundhead parts
is 4 purely mechanical procedure. However, be sure
to note the manner in which the springs (22) and (28)
are assemhbled.

11. DISASSEMBLING THE MECHANISM (Figure 9).
Remove mechanism parts, as necessary, in their
indexed order of disassembly, noting the following
special precautions.

a. Pry out the hinge pins (1) and (2) with a wire
cutter or similar tool to free the lens earrier as-
sembly (5). Note that the spring washer (3) is used
with the upper pin and the flat washer (4) with the
lower pin.

NOTE: All lens ecarrier parts, except the casting
itself, can be replaced without disassembling the
casting from the main plate. Refer to paragraph 15
for lens carrier disassembly procedure.

b. Remove onc of the two retaining rings (12)
from the end of the clutch lever shaft (13) and with-
draw the shaft. Remove three screws (11) and dis-
assemble the cutboard bearing assembly (14) and re-
wind clutch lever (15) from (he upper sprocket shalt.
Lift the rewind button (16) and its spring (17) from
the opening in the top of the casting.

¢. Remove the rewind timing belt (18) and inspect
it for wnusual wear or physical damage. Hemove the
retaining rings (19) and disassemble the rewind drive
sprocket (20), flat washer (21), spring (22) and spline
driver (23) from the upper sprockel shaft. Loosen two
setzcrews (24) and remove the take-up drive sprocket
(25).

d. The sprocket guard assembly {27) is secured
with three screws (26) assembled from the rear of
the casting. Disassemble, as necessary, to replace
damaged parts. When removing the remaining sprocket
guards (29) and (294A), note the manner in which the
torsion springs (31) are assembled. Inspect all rollers
(30) for nicks or scratches and replace if damaped.

€. Loosen two selscrews (32) in each sprocket
gear (33} and (34), and disassemble the sprocket
gears, tension washers (35), sprocket assemblics
(36) and (37), the lower sprocket flange (38) and the
thrust washers (39) from the mechanism casting.

12. DISASSEMBLING THE MECHANISM (Figure 10).
Remove mechanism paris, as necessary, in their
indexed order of disassembly, noting the following
special precautions.
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4. Remove the screws (1) and the three flanped
fuide rollers (2). Inspect the rollers for nicks and
scratehes and replace if damaged.

b. Remove the retaining ring (3) and disassemble
the bracket and handle assembly {(4) and the torsion
spring (5) from the shaflt of the lower guard mounting
plate (25). Be sure to note the manner in which the
torsion spring is installed.

c. Remove the screw (B) and film exit puide (7).
Remove the screw (8) and locking lever pivot (9) and
lift the locking lever (12) from the mechanism casting.
Inspect the roller {11) for nicks or scratches and
replace if damaged.

d. Note the manner in which the torsion spring (13)
is installed. Remove the retaining ring (13} and dis-
assemble the lower loopform (14) and torsion spring
{15} from the lower stud of the connecting link as-
sembly (38). Note the manner in which the legs of
the release spring (18) are positioned hefore disas-
sembling the screw (18), bushing (17) and spring (18)
from the casting.

e. Hemove the screw (19) and back-up bracket (20).
Hemove the retaining ring (21) and disassemble the
lower film puide (23) and its [lat washers (22) from
the casting. Remove two screws (24) and the lower
guard mounting plate (25). Hemove the retaining ring
{26) and disassemble the toggle lever (27) and upper
film guide (28) from the mounting plate (25).

f. Remove two screws (29) and the leaf spring (30).
Loosen the setscerew (31) and remove the threading
lever (32) from the upper stud of the connecting link
{39). Withdraw the connecting link from the casting
and disassemble, as necessary, to replace any dam-
aged parts (items 33 through 39). Remove two screws
{40} and lift the upper gpuard mountling plate (41) from
the casting.

13. DISASSEMEBLING THE MECHANISM (Figure 11).
Remove mechanism parts, as necessary, in their
indexed order of disassembly, noting the following
gpecial precautions.

a. Hemove the screw (1) and plain roller (2) from
the end of the loop restorer stud. Inspect the roller
for nicks and scratches and replace il damaged.

b. At the rear of the casting, unhook the extension
spring {6) from between the lower end of the rewind
ardjustment stud and the upper loopformer shaft as-
sembly (5). Loosen the two setscrews (4} and disas-
semhle the shaft assembly (5) and complete upper
loopformer assembly (items B through 14) [rom the
casting. Be careful not to lose the washer (7). Be-—
fore disassembling loopformer parts, note carefully
the manner in which these parts are assembled.

¢. Unhook the extension spring (18) from the end
of the loop restorer shaft. The spring ls secured to
the casting with a screw (16) and flat washer (17).
Remove screw (15) and washer (17) and dizassemble
the cam follower and support assembly (19) from the
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casting. Ihsassemhble, as necessary, to replace dam-
aged parts .

d. Loosen the hex head screw (20) and disassemble
the arm assembly (21), the flat washer (22) and the
loop restorer lever and shaft assembly (23) {rom the
casting. Memove two screws (24), lock washers (25),
[lat washers (26) and the self-centering assembly (27).
Do not attempt to disassemble the self-centering
assembly.

e. Remove two screws (2B) and lift oul the aper-
ture plate assembly (25). Refer to paragraph 16 for
aperture plate disassembly procedure.

f. When removing the lens carrier catch (31), be
careful not to lose the washer (32) located between
the calch and the casting. The hex head screw (33)
is adjusted to align the lens carrier and should not
be removed.

14. DISASSEMBLING THE MECHANISM (Figure 12).
Remove mechanism parts, as necessary, in their
indexed order of disassembly, noting the following
special precautions.

a. Loosen the two setscrews (1) and withdraw the
mechanism pulley (2) from the end of the camshaft.
Remove screws (3) and (4) and 1ift off the heat baffle
(3). the two spacers (6) and the Lracket and douser
assembly (7). Remove two screws (B) and the heat
deflector (9).

b. Hemove the shutter nut (10) and disassemble
the counter balance weight (11), shutter (12) and
liber washer (13) from the camshaft.

¢. Unless obviously in need of replacement, do
not disassemble the stud and ball assemhblies (15)
or the shutile link bearings (20A) from the shuttle
arms (20). Inspect the pull-down cam followers (20B)
for wear. The followers are staked in place in the
recess of each shuttle arm and can be removed and
reversed, or turned end-for-end, if badly worn. If the
felt wiper (17) or felt wick are especially dirty or
gummy, discard these items and replace with new
ones. The shuttle arms can be removed, with wicks
and springs and shuttle assembled, by loosening the
hex nuts {14) on the stud assemblies (15).

d. Hemove the pull-down cam (21) from the cam-
shaft. Hemove two screws (22) amd lift the loosely
assernbled cam bracket (23) and in-out cam (24) from
the mechanism ecasting and camshaft. Inspect the cam
follower assembly (23A) and cam spring (23B) and
replace if worn or damaged.

¢. Bemove two screws (25) and the shuitle arm
plate assemhly (26). Replace the hearing assembly
(27} if the contact surface of the head is badly worn
or marred.

f. Remove the large retaining ring (28) [rom the
long cast arm of the mechanism casting. Remove two
acrews (29) and the bearing load spring (30). Loosen
the setscrew (32) in the loop restorer cam (33) and
press the camshaft (38) to the left until the bearing
(31} is forced from its seat in the shorl cast arm of
the mechanism casting. Remove the bearing.

g. Loosen the setscrews (34) in the worm pgear
{35) and remove the retaining ring (36) from the
camshaft. Press the camshaft to the right until the
large bearing (37) is forced from its seatl in the long
cast arm. Disassemble the loop restorer cam (33) and
worm gear (35) from the camshaft as the camshaft
iz withdrawn.

h. Pull out the stop pin (42) and lift the framer
knob assembly (43) [rom the mechanism casting.
The rewind adjustment stud (45) is securad with
sotscrew (44) and should not be removed.

15. DISASSEMBLING THE LENS CARRIER (Figure
13). Except for the lens carrier casting (12), all
lens carrier componenis can be replaced without
disassembling the lens carrier from the projector
main plate. No special instructlons are necessary.

NOTE: Lens carvier assembly part no. 014149 has
heen superseded by carrier assembly no. 015287 and
focus knob and lever assembly no. 015179. Replace-
ment parts are available for the earlier lens carrier.
However, if component wear or damage is extonsive
and requires complete lens carrierassembly replace-
ment, the current lens carrvier assembly and its
companion focus lever assembly part no. 015179 must
be installed.

16. DISASSEMBLING THE APERTURE PLATE (Fig=-
ure 14). BRemaove parts, as necessary, in their
indexed order of disassemhly, noting the following
apecial precautions.

a. Be very careful not to scratch or nick the
aperture plate or rails when removing screws.

h. Mote the manner in which the side tension
spring (7) is assembled before removing the spring
retaining cover (4).

17. REPAIRING THE AMPLIFIER ASSEMBLY (Fig-
ure 15).  Amplifier repairs should be limited to the
replacement of those componentis listed in the Fig-
ure 15 parts list. If a check of test voltages shown
in the schematic diagram (Figure 17) indicates that
either of the printed circuit boards is faulty, it i=s
recommended  that  the complete circuait board be
replaced. [ pot attempt o replace circuit hoard
components unless your service station is adequatsly
equipped with audio testing and repalr gear and yvour
servicemen are thoroughly trained in such repairs.
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Reassembly Procedurg

18. 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.

k. Parts which require lubrication are listed in
the Introduction section of this Service Manual, lo-
gether with the specified lubricant. Lubricate spar-
ingly and wipe away excess lubricant with a elean,
lint-free cloth. During reassembly, apply a drop of
oil to screw holes to facilitate scrow installation.

¢. Many of the nameplates and instructions plates
have a protected adhesive backing. Bemove the pro-
tective paper and brush the adhesive with a mixture
of three parts Toluol to one part trichloroethylene.
When adhesive is tacky, press the nameplate care-
fully but firmly in place. Wipe away excess adhesive
with a cloth dampencd in solvent.

d. When installing electrical components, refer to
the pictorial wiring diagram, Figure 16, {or proper
point-to-point electrical connections. Specific instruc-
tions are not included for the repailr and parts re-
placement of power supply and amplifier printed
circuit hoard components (Figure 15).

19. REASSEMBLING THE APERTURE PLATE (Fig-
ure 13).

a. Assemble the film guide (9) tothe aperture plate
(10} with the screw (8). Hold the right edge of the film
guide sguare with the edge of the aperture plate while
tightening the screw.

b. Assemble the side tension spring (7) and [ilm
tension rail {6) to the aperture plate. The ends of the
spring should engage the notches in the [im tension
rail and the cenler of the spring shoulil bear apainst
the staked pin in the aperture plale. Asscmbhble the
shoulder bushings (5) and spring retaining cover (4)
to the aperture plate and install the two screws (3).

c. Attach the film guide rail (2) to the aperlure
plate with the two screws (1), tighlening the screws
securely. Befer to paragraph 22 for aperture plate
installation instructions.

20. REASSEMBLING LENS CARRIER (Figure 13).
a. If the aperture plate (29, Figure 11} was re-

moved or disturbed, do nolt install the pressure
plate (6) until realignment has heen accomplished

(paragraph 34, step a). Early and current lens car-
rier components are assembled in much the sameo
manner, with differences clearly noted in Fipure 13,
Be sure to install the pressure plate with the notched
end up, and note that current models use a washer (8)
but not the sleeve spacers (84).

b. Lightly grease the bore of the lens carrier,
the pinion like teeth of the focus knob asscmbly (3)
and the [ocus shalt noltches in the hold-down apring
{2) and lens carrier casting. Engage the notches of
the hold-down spring with the focus shaft and as-
semble these parts to the lens carrier. Install and
tighten the two screws (1) and check to make certain
that- the focus knob rotates smoothly and withoot
hinding.

21. HEASSEMBLING THE MECHANISM (Figure 12},

a. Lightly grease both bearing openings in the
cast arms of the mechanism housing (46). Press the
smaller hall hearing (31) into the short cast arm.
Assemble the larger ball bearing (37) to tho eam-
shaft (38), seating it against the shoulder of the shaft.
Install the retaining ring (36} to the camshalt just
behind the bearing (37} with the bowed face of the
ring away [rom the bearing.

b. Insert the long end of the camshaft through the
bearing hole in the long cast arm of the mechanism
housing. Assemble the loop restorer cam (33) to the
camshafl with the hub of the cam towards the large
bearing. Assemble the worm gear (35) tothe camshaft
with its hub facing away from the large bearing. En-
gage the end of the camshaft with the small hearing
(31) and press the camshaft in place until the large
hearing is fully seated in the bearing opening of the
lomg cast arm. Secure the bearing loading spring (30)
to the short cast arm with the two screws (29). As-
semble the larpe retaining ring (28) into the ring
groove within the bearing recess of the long cust
arm.

. lnsert a 0.190-inch leeler gage betwneen thie huh
ol the loop restorer cam (33) and the long cast arm.
Hold the cam firmly against the gage while tightening
the cam setscrow (32) against the flat on the cam-
shaft.

d. Serew the rewind adjustment stud {(45) down into
place until the top of the stud is approximately 1/16-
inch below the top surface of the housing. Temporarily
tighten the setscrow (44). Screw the framer knob and
shaft assembly (43) down into the mechanism housing.
Orient the stop pin (42) so that the flat side of the pin -
is [acing the cut-out in the framer shaft and the flat
is parallel with the shaft. Press the pin in place.
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e. Assemble the in-out spring (10) to the shuttle
retractor pin {(41). Insert the rounded nose of the pin
inta the hole in the long cast arm, just to the right of
the protruding camshaft and secure the loopend of the
spring to the mechanism housing with the screw (39).
Screw i{he support bearing (27) all the way up into
the staked nut of the shuttle arm plate assembly
(26). Engage the forked end of the shuttle arm plate
framing arm with the cut-out at the lower end of the
framer shaft and secure the plate to the cast arm of
the mechanism housing with the two screws (25).

f. Loosely assemble the in-out cam (24) tothe cam
bracket assembly (23} so that the nylon face of the
cam follower (23A) rides against the polished surface
of the cam. Install this assembled group over the end
of the camshaft and secure the cam bracket assembly
to the mechanism housing with the two screws (22).

g. At this point, refer to Figure 11 and install the
assembled aperture plate (29) with screws (28). Then
return to Figure 12 and continue with reassembly as
follows.

h. Make certain that the shuttle link bearings
{(20A) are firmly pressed into the nolches at the
front end of each shuttle arm (20) and that the cam
followers (20B) are aszembled into the centernotched
section of each arm (see Figurc B). Insert the lubri-
cated cam wiper wick (1B) into the coils of the exten-
sion spring (16). Asscmble the lubricated felt wiper
{17) and the extension spring (16) to the shuttle arms
as shown in Flgure B. Assemble the ball and stud
assemblies (15) to the ends of the arms with the hex
nuts (14), tightening the nuts only fingertight. Care-
fully insert the front ends of the shuttle arms between
the guides of the in-out bracket assembly (23). As-
semble the shuttle (19) to the front ends of the shuttle
arm so that the shuttle teeth extend through the shuttle
slot in the aperture plate and face in toward the me-
chanism housing. Rotate the in-out cam (24) until the
tongue protruding from the unpolished face of the cam
rests down in the notch in the shoulder of the cam-
shaft. Assemble the pull-down cam (21} to the cam-
shaft, spreading the shuttle arms lightly until the cam
is fully in place. The notch in the inner face of the
pull-down cam must engage a mating protrution on
the face of the in-out cam. Back out the support
bearing (27) until its socket-like nylon pad engages
the ball of the upper stud assembly (15). The hall of
the lower stud assembly should rest in the socket of
the nylon pad mounted on the shutlle arm plate as-
semhly (26). It may be necessary to loosen the hex
nuts {14) and shift the hall and stud assemblies (15)
until proper alignment is obtained.

i. Install the [iber washer (13) on the camshaft
and up apainst the pull-down cam (2i) so that the
slot in the washer is aligned with the slot in the cam.
Assemble the shutter (12) to the camshalt and install
the counterbalance weight (11) so that its pin engages
the slots in the shuticr and pull-down cam. Install the
shutter nut (10) with its shoulder in the center of the
counte rweight. Grip the flats at the end of the camshafl
with an open-end wrench and tighten the nut (10)
securely.
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Fipure B. Shuttle and Shulile Arms Assembled

j. Assemble the pulley (2), hub facing in toward the
shutter, to the end of the camshaft and temporarily
tiphten the two setscrews (1).

k. Slip the heat deflector (9) in position behind the
shutter and secure the deflector to the mechanism
housing with the two screws (8). Position the bracket
and douser assembly (7) against the mechanism hous-
ing with upper and lower mounting holes aligned. In-
stall the lower mounting screw (3) finger tight. As-
semble the two screws (4) through the outertwo holes
of the heat baffle (5) and install a sleeve spacer (6) on
each screw. Carefully lift the heat baffle upinto posi-
tion against the mechanism housing and drive the
sorews into the tapped holes. Before tghtening
screws (4), install the remaining screw (3} through
the inner tab of the heat baffle (5) and the upper
mounting hole of the douser bracket (7). Tighten
all screws securely.

22. HEASSEMBLING THE MECHANISM (Figure 11).

a. Turn the lens carrier stop screw (33) into the
tapped hole in the mechanism housing until only one
thread is visible. Secure the lens carrier catch (31)
and spacing washer (32) to the moechanism housing
with the serew (30). Befer to paragraph 26 for ad-
justment of the latch and stop screw alter reassem-
bly has becn completed.

b. Attach the seli cenlering assembly (27) to the
mechanism housing with the two screws (24), lock
washers (25) and flat washers (26). Insert the shaft
of the loop restorer lever assembly (23) through the
bearing hole in the mechanism housing. Loosely as-
semhle the hex head serew (20) into the tapped hole in
the arm assembly (21) and assemble the washer (22)

-1-'-.'_3.!
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and arm assembly to the loop restorer lever shaft.
The f[ork-like finger of the arm assembly (21) must
engape the pin of the self centering assembly (27)
between the two large diameter washers. Insert a
0.0015 inch feeler gage between the washer (22) and
the machined boss of the machaniam housing. Grip
the loop restorer lever (23) and arm assembly (21)
to hold the gage in place while tightening the screw
{20); then remove the feeler gpage.

¢. Assemble the cam {ollower parts (19A) through
{19F) as shown in Figure 11. Attach this assembled
group to the arm assembly (21) with the serew (15) and
washer (17), tightening the screw just enough to hold.
Hook one end of the spring (18) around the protruding
end of the loop restorer lever shaft and secure the
other end of the spring to the mechanism housing
with the screw (16) and remaining washer (17).Securs
the roller (2) to the loop restorer lever stud with the
screw (1).

d. Assemble the "film escape" components (items
8 through 14) in the following manner. Assemble the
hub assembly (13) to the locking pawl (12) with the
screw (11). Insert the shaft {9) through one ear of
the kickplate assembly (14), assemble the spring (10)
and assembled hub and pawl on the shaft, and insert
the end of the shaft through the second ear of the
kickplate. Assemble one retaining ring (8) to the
innermost end of the shaft and the second ring be-
tween the spring (10) and the hub assembly (13).
Hook one end of the spring over the outer ear of the
kickplate and the other end behind the upper finger
of the hub assembly so that the hub and locking pawl
tend to rotate clockwise around the shalt. Assemble
the loopformer shaft assemhbly (5) to the mechanism
housing and install the washer (7) and assembled
"film escape™ parts on the shalt. Hold these parts
together while tightening the setscrews (4) in the hub
of the kickplate assembly (14). Hook one end of the
extension spring (6) into the amall hole in the link
of the shaft assembly (53) and the other end around
the lower end of the rewind adjustment stud (item
45, Figure 12). Refer to paragraph 44, step d, for
final adjustment of the "film escape" mechanism.

23. REASSEMBLING THE MECHANISM (Figure 10).

a. Secure the upper guard mounting plate (41) to
the mechanism housing with the two screws (40), the
left-hand screw being inserted through the half-moon
slot in the kickplate assembly (item 14, Figure 11).

b. Assemble the shutile retractor (33) to the con-
necting link (39) with the screw (35) and washer (36)
and (37). Assemble the leaf spring (30) to the upper
loopform assembly (34) with the two screws (29) and
secure the loopform to the upper pin of the connect-
ing link (39) with the retaining ring (33). Insert the
shaft of the loopform (34) through the upper guard
mounting plate {41) and the mechanism housing and
install the threading lever (32) on the end of the shaft.
Secure the threading lever by tightening the hex head
setscrew (31).
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c¢. Engage the small hole in the [ilm puide (28)
over the pin in the lower guard mounting plate (25)
and hold the guide in place while inserting the shaft
of the toggle lever assembly (27) through the mount-
ing plate. Engage the fork-like ears of the toggle
lever with the pin protruding from the mounting plate
and install the toggle lever retaining ring (26).

d. Position the lower mounting plate (25) against
the mechaniam housing, raising the {ilm guide (28) so
that itz large pivot hole slides ontothe lower sprocket
shaft bearing protruding from the housing. Engage the
lower pin of the connecting link (39) with the remain-
ing forked end of the toggle lever (27) and secure the
mounting plate to the housing with the two scrows (24).

e. Assemble a washer (22) and the [lm guide {23)
over the lower sprocket shalt bearing, inserting the
lower pin of the connecting link (39) through the hole
in the film guide arm. Install the second washer (22)
and securc all paris to the sprockel bearing with the
retaining ring (21). Assemble the back-up bracket
(20) to the upper right post of the lower mounting
plate (23) and secure the bracket to the plate with
the scraw (19).

f. Assemble the loopform (14) and its torsion
spring (15) to the lower pin of the connecting link
{39) and install the retaining ring (13). The legs of
the spring must be positioned so that they tend to
force the loopform in a clockwise direction around
the connecting link pin.

g£. Assemble the pivot (9) and screw (B) Lo the
locking lever (12). Motate and hold the loopform (14)
counterclockwise while assembling the locking lever
to the mechanism housing and tighten the screw (8)
securely. Again rotate the loopform (14) in acounter-
clockwise direction while assembling the film exit
guide (7) to the lower mounting plate with screw ().
When released, the curved lip of upper loopform (14)
must just touch the formed curve of the exit guide (7).

h. Assemble the bushing (17) into the release
spring (18) and secure these parts to the mechan-
ism housing with the screw (16). The long leg of the
spring must hook behind the rear edge of the locking
lever (12) and the short leg must bear against the
rear rim of the housing. The resultani tension should
tend to rotate the locking lever in a counterclockwise
direction around the pivot (). Assemble the roller
(11) to the locking lever roller stud with screw (10).

i. Assemble the bracket and handle assembly (4)
and its torsion spring (5) to the lower right stud of
the mounting plate (25) and install retaining ring (3).
Hook the bent end of the torsion spring behind the
small finger at the front end of the locking lever with
the straight end pressing against the flat surface of
the bracket (4). The resultant tension should tend to
pivolt bracket (4) in a clockwise direction. The three
flanged puide rollers (2) are to be installed on the
upper right and lower left posts of the lower mounting
plate (41). Lightly oil these parts and assemble rollers
to the posts with screws (1). The counterbored end of
the rollers must be at the tapped end of the posts.
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24. REASSEMBLING THE MECHANISM (Figure 9).

4. Assemble the three lorsion springs (31) to the
three remaining roller studs of the upper and lower
guard mounting plates. The short leg of the spring
must be in toward the mechanism housing. Assemble
the sprocket guards (29) and (29A) with their rollers
(30) to the roller studs. The taperedendof the rollers
must face in toward the mechanism housing. Hook the
long bent end of the springs (31) over the top inner
edge of the sprocket guards. Secure all sprocket
guards with the screws (28), and rotate the guide
rollers to check freedom of rotation. If rollers do not
spin freely, or if "squeaking” is noted during rotation,
add shim washers (28A) beneath the screw head until
the prohlem is eliminated. Rotate the short (inner)
end of each torsion spring (31) in a clockwise direc-
tion arcund the roller post until the bent end can be
engaged in the small hole adjacent to the roller post.

b. Assemble two setscrews (32) to each of the
sprockel gears (33) and (34), and press all sprocket
guards to the "open" position. Assemble the flange
(38) to the shaft if the lower sprocket (37) with the
smallest diameter of the [lange toward the sprocket.
Assemble a thrust washer (39} to the sprocket shaft
and lightly oil the end of the shaft. Insert the shaft
through the lower sprockei bearing and assemble
a4 spring tension washer (35) and the lower sprocket
gear (33), hub facing out, to the end of the sprocket
shaft. Shift the camshaft worm gear, as necessary,
until the sprocket gear teecth engape the worm gear
teeth at the approximate center of the worm pear.
Then tighten the two worm gear setscrews securely.
Insert a 0.005 inch feeler page between the lower
sprocket gear and ils tension washer (35) and, while
holding all parts together to eliminate end play (but
without flattening the tension washer), lighten the
sprocket pear setscrews (32) securely.

©. Assemble a thrust washer (39) 1o the shaft of
the upper sprocket assembly (36) and lightly oil the
end of the shaft. Insert the sprocket shaft through the
upper sprocket bearing until the end of the shaft pro-
trudes slightly at the rear of the mechanism housing.
Assemble a tension washer {35) to the shaft; then
hold the upper sprocket gear (34) in place, hub facing
out and gear teeth meshing with the worm gear, and
press the sprocket shaft all the way in place. Insert a
0.005 inch feeler gage between the sprocket pear and
its tension washer and, while holding all parts in
place to eliminate end play (but without flattening the
tension washer), tichien the (wo setscrows (32) se-
curely. "Close" all sprocket guards.

d. Assemble the sprockel guard asscmbly (27) to
the housing beneath the upper sprocket with the three
screws (26) inserted from the rear of the housing.
Assemble the threading bar assembly (7) Lo the shalt
protruding from the mechanism housing above the
upper sprocket guard and install the retaining ring
(6). Secure the hood (9) to the mechanizm housing
with two screws (8).

e. Assomble the drive sprocket assembly (25), hub
facing in, to the upper sprocket shaft with its hub
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bearing lighily against the hub of the upper sprocket
gear. Tighten the two setscrews (24) securely. Install
the spring (17) and rewind button (16) into the opening
in the top of the mechanism housing. Depress and
hold the button while assembling the rewind clutch
lever (15) to the mechanism, engaging the small
fork-like end of the lever with the groove at the
lower end of the rewind button shaft. Assemble the
spline driver (23) to the upper sprocket shaft with the
splines inserted through the legs at the lower end of
the clutch lever and meshing with the splines of the
drive sprocket (25). Assemble the spring (22) and
washer (21) to the sprocket shaft and install a re-
taining ring (19) to retain these parts. Assemble the
drive sprocket assembly (20), hub facing out, to the
sprocket shaft and lnstall the second retaining ring
(12). Laoop the timing belt (1B) around the drive
sprocket. Assemble the outboard bearing assembly
(14) to the sprocket shaft with the ears for the cluteh
lever shaft {13) within and aligned with the cars of the
clutch lever (15). Install a retaining ring (12) in the
ring groove at one end of the shaft and insert the shafi
through the clutch lever and outboard bearing ears;
then install the second retaining ring (12). Secure
the outboard bearing to the mechanism housing with
the three screws (11). The parts discussed in this
paragraph are shown assembled in Figure C.

f. Loosen the locking setscrew (Figure C) and
turn the rewind adjusting stud in or out to obtain
0.010 inch clearance between the inner face of the
spline driver (23) and the heads of the contact bhuttons
on the lower legs of the rewind clutchlever {15). Then
tighten the setscrew securely against the adjusting
stud.

LOCKING  REWIND ADJUST-
SETSCREW MENT STUD
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THOSE IN PARTS LIST FIGURE N1

Figure C. Upper Sprocket Gear and Clutch
Paris Assembled
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g. Hold the lens carrier assembly (5) in position
belween the hinge bosses of the mechanism housing
and carefully insert the washers (3) and (4) between
the hinge bosses and carrier hinge ears. Press the
hinge pins (1) and (2) fully into place. Refer to para-
graph 36 for lens carrier adjustments.

25. REASSEMBLING THE SOUNDHEAD AND THE
EXCITER LAMP COVER (Figure 8).

a. Assemble the springs (30C) and bushings (30B)
into the openings in the soundhead casting. Then in-
stall the exciter lamp locking pins (304), forcing the
ends through the tops of the bushings as shown in the
inset of Figure 8. Loosely assemble the edge gulde
screw (17), the optical slit clamping screw (4) and
the setscrew (12} to their respective holes in the
soundhead housing (30). Leave approximately three
threads of the guide screw exposed.

b. Apply adhesive to approximately four center
threads of the roller adjusting screw (7) and assem-
ble the screw to the housing, leaving about two threads
exposed. Secure the terminal lug (24) to the housing
with the screw (23), with the free {upper) end of the
lug positioned between twelve and one o'clock.

¢. Lightly oil the roller studs of the stabilizer
arms (27) and (29). Assemble the flanged roller (20)
with ils washer (19) to the roller stud of the upper
arm {29) and the plain roller (21) with its washer
(19) to the roller stud of the lower arm (27) and
secure the rollers with the screws (18). The rollers
should spin freely and without hinding.

d. Assemble the lower stabilizer arm (27) to the
shaft of the upper stabilizer arm (29). Assemble the
torsion spring (28), long leg first, over the hub of the
lower stabilizer arm. Assemble stabilizer arm (26)
to the upper stabilizer arm (29) with the two screws
(25) and tighten these screws securely. Hook the bent
outer end of the torsion spring (28) into the small hole
near the lower end of stabilizer arm (26). Wind the
inner end of the spring one full turn clockwise and
assemble the spring loop over the small pin pro-
truding from the lower arm (27).

e. Insert the long shaft end of the upper stabilizer
arm through the asoundhead housing and the roller ad-
justing serew (7} and assemble the retaining ring (6)
to the end of the shaft. Assemble the extension apring
(22) batween the terminal lug (24) and the notched end
of the lower stabilizer arm (27). Figure D illustrates
the proper assemhbly of the stabilizer arms and
spring.

f. Carefully insert the shaft of the sound drum
{14) through its opening in the soundhead housing
until the inner face of the sound drum has not guite
reached the centerline of the opening for the optical
slit assembly (5). Install screws (13) and tighten just
enough to hold. Insert the silicon cell assembly (16)
from the mounting surface side of the housing, push-
ing it in carefully until the step at the front of the
assemhbly is even with the front surface of the casting.
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Figure D. Stabilizer Arms and Spring Assembled

Insert the retainer (15) from the front side of the
housing with the rounded portion toward the cell
assembly. The retainer must be positioned between
the cell and the end of the setscrew (12). Tighten the
setscrew securely and rotate the sound drum to make
certain that the retainer is not binding against the
sound drum shaft.

g. Lightly grease both surfaces of the lamp re-
lease ring (11) and assemble the ring and the exciter
lamp contact assembly (9) to the housing ith the two
screws (8). Check the action of the release ring.

h. Insert the optical slit assembly (5) into its
holder in the soundhead housing and tighten the elamp-
ing screw (4) just enough to hold the slit in place.
The exciter lamp (2) need not be installed until after
all soundhead adjustments have been made (para-
graph 40).

i. Secure the film guide (1E) to the exciter lamp
cover (1H) with the two screws (1D). If the indicating
ruby (1C) was replaced, cement the new relay into
the exciter lamp cover. Assemble the screw (1B) to
the cover and install the retaining ring (1A).

26. REASSEMBLING THE REAR REEL ARM (Fig-
ure 7).

a. Assemble the needle bearings (6A) and (30A)
into the take—up arm assembly (6) and splined bear-
ing assembly (30) respectively. Assemble nylonbear-
ings (18) into the lower pulley and gear assembly (16)
and nylon bearings (25) into the drive shaft support
arms of the rear arm (31). Place one drop of il in
each nylon bearing and two drops of oilin each needle
bearing. Assemble splined bearing {30} into reel arm.
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b. Assemble the rubber sleeve (17) to the hub of
the lower gear assembly (16). Assemble the retaining
ring (21) and lower gear to the rewind drive shaft
{23) and install the second retaining ring (15). Install
the spring (20) and plunger (19) and hold in place
while inserting the shaft (23) into the reel arm. Se-
cure with the seiscrew (22).

c. Assemble the lower spur gear (12) to the end of
the drive shaft (24) which has one retaining ring slot,
and install the retaining clip {11). Insert the opposite
end of the drive shaft throogh both bearings (25) and
inzstall the washer (14), retaining clip (11}, upper spur
gear (13) and retaining ring (10). The lowernylon gear
{12) must mesh with the crown gear teethof the lower
pear assembly (16) with 2 minimum of backlash. Loosen
the setscrew (22) and shift the gear shaft (23) in or
out as necessary; then retighten the setscrew securely.

d. Hold the upper gear assembly (27) in place, its
teeth engaging those of the upper nylongear (13) while
inserting the rear reel arm shaft (29). Note the use of
brass shims (2B) located beneath the gear assembly
{27). Use shims, as necessary, to reduce gear back-
lash to a minimum. When proper shimming has been
determined, secure the gear assembly {27) with two
setscrews (26).

e. Assemhble the take-up spindle and pulley as-
sembly (4) io the take-up arm (6) with the socket
head screw (3). Hold the take-up arm in place with
the belt (1) looped arcund the pulley assembly and
the hub of the lower gear (16). Spring (2) must be
ingserted into the drilled heole in the take-up arm
and the [ree end of the spring will bear against the
reel arm as shown in Figure E. Install the pin (32)
to secure the take-up arm to the reel arm.

f. Refer to paragraph 39, step b, for [inal back-
lash adjustments and lightly lubricate all gear teeth.
Check smoothness of gear train action by rotating
the shaft (29). Assemble the reel arm cover (8) to
the reel arm with the screws (7), using shims (9),
as necessary, between the reel arm bosses and cover
bosses to eliminate dimpling of the cover as the
screws are tightened. Refer to paragraph 32, step a,
for rear reel arm installation insiructions.

27. REASSEMBLING THE FRONT REEL ARM (Fig-
ure ).

a. Assemble the needle bearings (35A), (38A) and
{38B) into the splined bearing (35) and front reel arm
(38) respectively, and place two drops of oil in each
bearing. Assemble the nylon bearings (27) into the
drive shaft support arms of the recl arm and lubricate
each with one drop of oil.

b. Assemble the splined bearing (35) into the
bearing opening of the front reel arm and install the
bronze washer (33) and disc assembly (32) over the
protruding end of the bearing. The pin of the disc
assemhbly must be inserted through the hole in the
front recl arm.
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Figure E. Installing Take-Up Arm, Belt and Spring

c. Assemble the friction shoe (29) to the bracket
assembly (31) with the retaining ring (28). Assemble
the hracket assembly (31) onto the protruding pin
of the disc assembly (32) and install the second re-
taining ring. Secure the brake spring (37) to the
tapped boss of the [ront reel arm with the screw (36),
flexing the spring so that the free end bears on the
top edpe of the bracket assembly (31)-

d. Assemble the lower spur gear (23) and its re-
taining clip (22) to the end iof the drive shaft {26)
which has only one ring groove. Lightly oil the op-
posite end of the shaft and insert the shaft up through
both nylon bearings (27). Assemble the washer (25),
retaining clip (22) and upper spur gear (24) to the end
of the shaft and secure all parts with the retaining
ring (21). Rotate the gears to make sure that they
turn smoothly and without binding.

e. Assemble the washer (13) to the spindle as-
sembly (12) and insert the spindle shaft into and through
needle bearing (38A). While continuing to press the
shaft throuph this bearing, assemble the washers (11),
(10) and (9), lower gear (8), spring (7) and spindle
collar (5), with pin (6) assembled, tothe spindle shaft.
Hook the bent end of the spring (7) into a small hole
in the inner face of the gear (8); then wind the spring
one full furn and hook the straight leg of the spring
beneath the pin (6). Align the hole in the collar with
the hole in the spindle shaft and install a new spring
pin (4). Lightly grease the teeth of the lower gear (8).
Hold the lower nylon pear (23) stationary while turn-
ing the spindle. The spindle must rotate freely in the
clockwise direction, but must not rotate when turned
counterclockwise. Check the backlash between the
lower gear (8) and the lower nylon gear (23). Back-
lash over an entire 360-degree rotation of gear (E)
should be 0.005 inch minimum to 0.018 inch maximum
and can be adjusted by altering the combination of




it

shim washers (9) and (10) on the spindle shaft. After
adjustment has been made, drive the spring pin (4)
fully inte place.

f. Assemhle a retaining ring (17) to the innermost
ring groove in the reel arm shaft (34). Assemble the
clutch disc (18) to the shaft, pin facing out, and install
the second retalning ring (17). Assemble the clutch
apring (16), loop end in toward the clutch, to the reel
arm shaft. Engage the outer bent end of the spring in
the small hole in the shaft; then wind the spring one
full turn clockwise and hook the spring loop over the
pin in the clutch disc. Assemble the upper gear as-
sembly (15) to the end of the shaft, pear hub facing
the clutch dise, and temporarily tighten the two set-
screws (14). Install a brass washer (19), the spring
tension washer (20) and a second brass washer (19)
onto the reel arm shaft and up against the cluteh disc.
Lightly oil the end of the shaft and apply grease to the
teeth of the upper gear (15). Insert the shaft through
the spline bearing, positioning the friction shoe (29)
50 that its curved surface bears against the outer
diameter of the clutch dise (18), and meshing the
upper gear assembly {15) with the upper nylon
gear (24).

#. Do not install the reel arm cover (2} until the
reel arm is installed on the projector mainframe.
Refer to paragraph 32, step b, for reel arm installa-
tion instructions.

28. REASSEMBLING THE PROJECTOR MAIN PLATE
{Figure 3).

a. Assemble the snubber mounting post (22) into
the tapped hole near the lower rear corner of the
main plate. Insert the spring retainer (20} between
the first and second coils of the spring (19) at the
end opposite the hooked end of the spring. The largest
diameter of the retainer must be positioned behind
the formed end of the spring and the smaller dia-
meter of the retainer within the inner diameter of
the spring. Insert the assembled spring and retainer
into the spring cover (21) so that the formed leg of
the spring protrudes through the slot in the back wall
of the spring cover. Assemble the snubber arm as-
sembly (18} into the spring and engage the hook of the
spring over the arm. Assemble this group of parts
over the snubber mounting post (22), inserting the
protruding inner end of the spring into the hole in
the main plate below and to the rear of the mounting
post. Install the retaining ring (17) to secure all parts.
Assemble the roller (18D), washer (18B) and snubber
handle (18A) to the roller post of the arm assembly
{18). Hold the idler roller (16) between the arm of the
film guide (14) and assemble these parts to the end of
the snubber post. Install and tighten the roller screw
{12). Lift the free end of the {ilm guide (14) up in line
with the mounting hole in the main plate. Insert the
mounting stud (13) through the film guide and the
spacer (15) and screw the stud tightly into place.

b. Press the four shock mounts {10) into the re-
cesses in the main plate with the open end of the
mounts facing out. Be sure the mounts are fully
seated. Lift the assembled mechanism (11) carefully
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up into position against the main plate and install
the four screws (9) through the mounts and into the
tapped bosses in the mechanism housing.

c¢. Thread the soundhead wire leads through the
opening in the main plate while lifting the soundhead
(8} up into position. Secure the soundhead to the main
plate with the screws (6) and washers (7). A washer
i3 not used with the bottom screw. Do not inatall the
exciter lamp cover (2) until spundhead adjustments
have been made (paragraph 40}.

d. Assemble the washer (5) and [Iywheel (1) to
the sound drum shalt. Insert a 1/16-inch diameter
steel pin or rod through the hole in the non-rotative
shaft of the socund drum and into a corresponding
hole in the rotating shaft. Hold the shaft stationary
while tightening the flywheel nut to approximately
24 inch-ounces breakaway torque of the [lywheel.

e. Reassemhle the mechanism cover parts (itoms
14 through 1H) and set the cover assembly (1) to one
side until all adjustments have been made.

29. REASSEMBLING THE PROJECTORMAIN PLATE
(Figure 4).

a. Lightly grease the teeth of the worm gear (13K)
and assembly the washer (33L) to the worm gear shaft.
Lightly oil the shaft and insert it through the bearing
hole in the tilt housing (33M). Assemble the spring
tension washer (33J) on the shaft with the howerd
face toward the housing; then install the flat washer
(33H) and retaining ring (33G). Lighily greasce the
teeth of the tilt rack (33D) and insert the rack down
into the housing. Lightly gprease the teeth of the tilt
pinion (33F) and asscmble the pinion into the tilt
housing with the spring pin (33E), meshing the pinion
teeth with those of the worm pear and tilt rack. As-
semble the Lilt knob {33B) to the end of the shalt with
two setscrews (33A).

b. Fasten the tilt rack assembly (33) to the pro-
jector main plate with the two screws (32). Assembhble
the rubber feet (31) to the tilt bar (30) and secure the
tilt bar to the tapped end of the tilt rack with the
screw (28) and lock washer (29). Rotate the tilt kmob
to retract the tilt rack up into the housing.

c. Assemble the grommets {26D) into the bracket
of the motor (26 C). Hold the blower wheel (26 E) within
the blower wheel housing (26 F), with the hub of the
wheel toward the side where the motor assembly
will be installed. Guide the shaft of the motor
through the housing wall and the blower wheel hub.
Assemhble the large washers (26B) to the motor
support studs (26A) and secure the motor assembly
(26C) to the housing with the four studs, tightening
the studs securely. Visually center the blower wheel
within the walls of the housing and tighten ils set-
screws securely.

d. Assemble the hlower ducting (34), the air de-
flector (27) and the assembled blower and motor (26)
to the projector maln plate with the four serews (24)
and the lock washers (25). Secure the upper end of
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the support strap (23) to the blower housing with the
screw (21). Secure the lower end of the strap to the
hase with screw (22).

e. If either receptacle (17} or (18) was replaced,
assemble the new receptacle to the mounting bracket
{15) with the riveta (16) and washers (l16A). Secure
the enclosed relay (20) to the top of the mounting
bracket with the screw (19). Lift the bracket up into
position againat the main plate and securc the left
{front) end of the bracket with the screw (13) finger-
tight. Assemble the douser solencid (11) to bracket
assembly (12) with the two screws (10) and washers
(10A). Sandwich one insulator (9) belween the two
switches (8) and secure these parts and a second in-
sulator (9) to the bracket assembly (3) with the two
screws (5), lockwashers (7) and hex nuts (6). Hook
the long end of the extension spring (1) around the pin
in the solenoid clevis and remaining end through the
hole at the top of the bracket (12). Hook the double-
bent end of the clevis rod (2) into the hole in the
bracket (12) and lift the bracket up into position
against the main plate, engaging the free end of the
rod (2) through the hole in the douser arm of the
mechanism assembly. Insert the two screws (3)
through the mounting holes in the bracket (12) and the
receptacle bracket (14) and turn the screws securely
into the tapped holes in the main plate. Tighten screw
{13) securely.

30. REASSEMBLING THE PROJECTOR MAIN PLATE
(Figure 3).

a. Secure the elecirical shield (31} to the projec-
tor base just to the rear of the blower assembly with
the screw (30). Attach the motor mounting brackets
{29) to the main plate with the three screws (28). The
screw which attachea the lowerond of the rear bracket
should not be installed until the control switchbracket
is assembled to the projector.

b. If the motor pulley (27B) was replaced, be sure
that the color of the replacement pulley is the same
as the pulley which was replaced (see NOTE at end
of Figure 3 parts list). Lift the assembled motor (27)
up into position, looping the drive belt (26) around
the mechanism pulley and motor pulley before seating
the motor in the cradle-like arms of the mounting
brackets (29). Install the assembled retaining straps
{24) and stability bracket (25), engaging the loops of
the siraps with the ears of the mounting brackets (29).
Tighten the sirap screws until the straps are firmly
locked around the mounting flanges of the motor.

NOTE: Do not install the reel arm locking parts
(20) through {23) until the reel arms have been as-
sembled Lo the projector (parapgraph 32).

c. Lightly oil the roller studs of the idler assem-
blies (17) and (19). Assemble the rollers (17B) and
{19B) to their respective studs and secure them with
the retaining rings (17A) and (19A). Fasten the idler
assemblies (17) and (19) loosely to the main plate
with the screws (16) and (18). The idler assemblies
will be adjusted in final assembly to provide proper
belt tension (paragraph 41).
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d. Fasten the relay mounting bracket {15) to the
tapped bosses of the main plate with the two screws
{14). Assemble the capacitor (13} into the clamp (12).
Capacitor terminals must face toward the front of the
projecior when the clamp is installed. Secure the
clamp to the mounting bracket (15) with the screw
(11). Hold the relay (8) in position against the mount-
ing bracket and install the screws (7). The front
screw also attaches the terminal strip (9).

e. Lift the speaker (4) up into position against the
main plate and securo the free end of the speaker
support bar to the main plate with the single screw
{3), tightening the screw fingertight. Install the re-
maining two screws (1) through the front edge of the
main plate and into the speed nuts (2) pressed onto
the inner edpe of the speaker housing. Tighten all
screws securely.

f. Position the assembled amplifier (68) on the pro-
jector base. The L-shaped grounding spring which is
fastened to the amplifier must bear against the end of
the sound drum shaft. Install the three screws (5)
finger-tight; then carefully tip the projector up onto
ite rear end to expose the underside of the base and
install the remaining two screws (5A) and washers
(5B). Tighten all mounting screws securely.

31. REASSEMBLING THE PROJECTORMAIN PLATE
(Figure 2).

a. Only current projector models are fused (items
59 through 63), with wiring connections made as il-
lustrated in Figure 16. Alter reassembling control
panel components (items 43 through 56), secure the
upper ear of the bracket (55) with screw (41), insert-
ing the serew through the lower end of the motor
mounting bracket also. Secure the lower ear of the
bracket {55) with screw (40)- Tighten both screws and
install the pilot lamp {(39).

b. Assemble the heat defllector (38) and support
bracket assembly (37) to the main plate with the two
serews (36). Secure the pulley shield (35) to the main
plate with two screws (34). Secure the lamp shield
(33) to the main plate with two screws (32). Fasten
the lamp bracket assembly (31) to the main plate
with two screws (30). Gently pull the lamp retainer
clips (23) and (24) outward to their stops. The lamp
(25) should not be installed until optical alignment
has been accomplished (paragraph 34).

. Assemble the lamphouse components (items 224
through 22H). Secure the lamphouse assembly (22) (o
the hinge of the support bracket assembly (37) with
the three screws (21). If the power cord (16) was re-
placed, be sure to secure the cord and leads to the
underside of the base with the lead clamps (11) and
(15)-

d. Secure the film cutter assembly (7) to the
underside of the base with the two screws (B), with
the front screw also sccuring the loop end of the
cutter arm spring (8). Insert the tail of the film
cutter arm assembly (%) into the rectangular slot at
the rear of the film cutter (7) and engage the hook

¢
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Figure F. Installing Film Cutter Parts

end of the spring (8) over the arm as shown in Fig-
ure F. Insert the bent loop end of the tension spring
(5) through the elongaged hole in the film cutter (7)
with one full coil of the spring on the underside of
the cutter {Figure F). Hook the free (upper)end of the
spring over the cutter arm.

e. Tilt the projector carefully back on its rear
end and check to make certain that power cord leads
are properly dressed and secured with leadwire
clamps. Make certain that the tapped post (4) is
tightened securely to the base. Position the base
shield (3) on the base and install the screw (2)
through the shield and into the tapped post (4).
Install the four rubber feet (1).

32. REASSEMBLING THE PROJECTORMAIN PLATE
{Figure 1).

a. Assemble the large bronze washer (38) overthe
splined bearing of the rear reel arm assembly (37).
Insert the reel arm shaft through the opening in the
main plate and assemble the nickel-plated locking
dise (36) over the splined bearing with the notch in
the dise positioned approximately as shown in Fig-
ure G. Assemble the retaining collar (35) up against
the locking disc and tighten the collar setscrews (34)
securely. Now refer to Figure 3 and install reel arm
lock plunger parts (20) through (23). When securing
these paris to the main plate, note that the ear of the
lock plunger bar engages the notch in the disc as
shown in Figure G. Refer to Figure 1 and assemble
two brass washers (31) and then the nylon washer
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Figure G. Installing Reel Arm Lock Discs
and Plungers

(32) to the rear reel arm shaft. Loop the timing belt
{(40) around the sprocket assembly (33) and assemble
the sprocket assemhly, the nylon washer (32) and re-
maining brass washer (31) on the shaft. Secure all
parts with the retaining ring (30).

NOTE: If the timing belt was removed completely
from the main plate, it will be necessary to discon-
nect the push-on leadwire lugs from the motor relay
and starting capacitor so that the belt can be slipped
behind these two items. The timing belt is shown in-
stalled in Figure R.

b. Assemble the large bronze washer (239) over
the splined bearing of the front reel arm assembly
(28). Insert the reel arm shaft through the opening
in the main plate and assemble the black locking
disc (27) over the splined bearing with the notch in
in the dise positioned approximately as shown in
Figure G. Assemble the retaining collar (26) up
against the locking disc and tighten the collar set-
screws. Rotate the large crown gear at the inner
end of the front reel arm shaft through a full 360-
degree rotation, checking the mesh of the crown gear
teeth with the small nylon gear at the end of the reel
arm drive shaft. Adjust the retaining collar (26), as
necessary, to obtain 0.005 to 0.018 inch backlash and
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retiphten the collar setscrews. At this point, refer to
Figure 3 and install the reel arm lock plunger parts
{20) through (23). When securlng these parts to the
main plate, be sure to engage the ear of the lock
plunger bar with the notch in the locking disc as
shown in Figure G. Refer to Figure 1 and assemble
two brass washers (24) and a nylon washer (22).
Loop the face end of the long timing belt (40) around
the take-up sprocket assembly (23) and assemble the
sprocket and a second nylon washer (22) to the reel
arm shaft. Refer to Figure R for complete timing
belt engagement. The short rewind timing belt is
looped loosely arcund the large rewind drive sprocket
of the mechanism assembly. Loop this belt around the
rewind sprocket assembly (21) and assemble this
sprocket, slotted hub facing out, to the reel arm
shaft. Install the locking collar (21), engaging Its
tongue with the slot in the sprocket (21). Insert a
0.002 inch feeler gage between the two brass washers
{24) and press all parts together while tightening the
collar setscrews (19). Refer to paragraph 41 for
belt tension adjustment.

NOTE: At this time, refer to Figure 6 and install
the front reel arm cover with the cover screws.

¢. Carrying handle parts (5) through (15) are
shown assembled and installed in Figure H. As-
semble the latch studs (14) to the main plate and
hold studs in place while installing the cover re-
lease lever (15). Secure the lever with the two re-
talning rings (13). Assemble the apring (12) to the
tongue at the rear end of the lever and seat the free
end of the spring in the recess of the main plate.
Assemble a spacer (11) into each of the two slots of
release lever so that they rest in the counterbore of
the main plate. Secure the carrying strap (10) with the
two screws (9) installed in the holes closestto the 90-
degree upright bends of the strap. Assemble the
rubber grip (8), handle body (7) and cap (6) to the
strap with the two screws (5)-

NOTE: Projector covers (1) and {4) should not be
installed untill all projector adjustments have been
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made as outlined in the following section. Note that
current projectors are equipped with a protective
switch cover (44) secured to the rear grille. At cus-
tomer request, this cover can be installed on earlier
models (illustrated below Figure 1 parts list). After
all adjustments and test have been made, Install the
rear cover as follows.

d. Assemhle the moulding (16) to the main plate
with the """ shaped edge toward the rear (motor side)
of the plate. Tap the moulding lightly with a rubber
mallet to seat it against the main plate. Assemble the
rear cover {4) to the base and main plate, adjusting
the rear cover and moulding for fit and alignment.
Secure the rear cover to the top of the main plate
with two screws (3) inserted through the cover and
the outer holes in the carrying handle strap. Insiall
and tighten the remaining seven screws (2).




R

DESIGN 567
FILMOSOUND PROJECTOR

Adjustments

33. GENERAL INSTRUCTIONS.

The alignment and adjustments covered in thia
section are necessary to the proper operation of the
projector. Even though the projector may not have
undergone complete overhaul and repair, it i recom-
mended that all adjustments be checked as a routine
measure. Houtine adjustments such as those applic-
able to sliding fits, clearances and end play have been
covered in the reassembly procedures and are not
repeated here except where they directly affect other
adjustments or alignments.

All special tools and fixtures required to perform
the adjustment procedures are illustrated in Figure A.
In addition, special test films and clectronic test
equipment (vacuum tube volmeter, volt-chmmeter,
oscillator and tachometer or Strobotac) are neaded 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 capacitor
when not required. The use of an isolation
transformer is recormmended.

34. OPTICAL ALIGNMENT.

NOTE: Be sure to perform the alignments in the
foliowing listed sequence. Alignment tools required
are shown installed in Figure J and are illustrated
and listed in Figure A, Special Service Tools. Be-
fore proceeding with alipnments, disconnect the power
cord and remove the projection lamp and lons.

a. Aligning the Aperture Plate. Swing open the
lens carrier and disassemble the pressure plate
assembly [rom the lens carrvier. Loosen the two
aperture plate mounting screws just enough to per-
mit free movement of the aperture plate and tip the
projector carefully onto its back end so that the lens
opening faces straight up. Insert the aperture plug
(SEM-550-2-N3) into the aperiurc opening of the
aperture plate and close the lens carrier. Insert
the lens plug (SER-550-2-N1) into the lens bore of
the carrier. Insert the alipnment rod (SER-550-2-N2)
part way into the lens plug; then lowerthe rod slowly,
shifting the aperture plate as necessary until the rod
enters the hole in the aperture plug. With the rod in
place, tighten the aperture plate mounting screws

securcly. Tip the projector back on its base, leaving
the tools in place and the alignment rod extending
approximately one inch beyond the aperture plate.

b. Alipning the Lamp Bracket. Loosen the lamp
bracket mounting screws just enough to permit [ree
movement of the bracket. Slide both lamp brachket
clips outward to their stops and assemble the lamo
bracket setting plug (SD-567-1F1) into position in the
bracket as shown in Figure J. Hold the spacer (3D-
567-1F2) in place while inserting the alignment rod
through the spacer and the plug. Then slide the lamp
bracket clips back into place to retain the plug. Shift
the lamp bracket until the inner end of the adjustment
spacer is lightly in contact with the aperture plate.
Check to make certain that the alipnment rod slides
freely in all plugs. Tighten each bracket screwa little
at a time, checking frequently for alignment rod
freedom {minimum screw torque, 14 in-1b.).

c¢. Final Alipnment Check. Slide the alignment
rod back and forth in the plugs and gage. The rod
is a lapped [it in the holes and a slight resistance,
or "drag,” should be felt. However, if the rod should
bind, determine the point of binding (aperture plate
or lamp bracket) and reposition the misaligned part.
Remove the setting gage, alignment rod and plugs,
and reassemble the pressure plate to the rear of
the lens carrier (paragraph 20). Visually center the
aperture opening of the pressure plate with that of
the aperture plate before tightening the retaining
BCTEWS.
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Figure J. Optical Alignment Tools Installed
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Figure K. Aperture Plate and Shuttle
Tooth Clearance

35. ADJUSTING THE INTERMITTENT MECHANISM.

a. Checking Shuttle Tooth Side Clearance. Ad-
vance the mechanism manually until the shuttle is at
the center of its stroke as shown in Figure K. The
clearance from the edge of the shuttle slot (o the
inner end of the shuttle tooth (nearest the aperture
opening) should be a 0.007-inch minimum. From the
edge of the shuttle slot to the outer end of the
shuttle tooth, the distance should be 0.050-inch maxi-
mum. Check these clearances at both the upper tooth
and lower tooth. I the clearances vary at the upper
and lower teeth and innerclearance isless than 0.007-
inch at ecither end, the following possible causes
should be checked and correcled.

{1} Aperture plate out of alighment. See para-
graph 34, step a, Aligning the Aperture
Plate.

{2) Shuttle stroke incorrect. See paragraph
35, step d, Shuitle Stroke Adjustrent.

{3) Link bearing missing from ecnd of shuttle
arm. Partial disassembly, required to re-
move shuttle arm and replace link bear-
ing (refer to paragraph 14 and Figure B}.

{4) Ball and stud assembly loose on shuttle

arm. Reposition ball and stud assembly
(Figure B) aad tighten stud nut securely.
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b. Checking Shuttle Tooth Height. Swing open
the lens carrvier and advance ithe mechani=m manu-
ally until the shuitle is at the center of its stroke as
shown in Figure K. Hold the shuttle tooth helght gage
{itermn 7, Figure A) by its knurled handle and place it
against the aperture plate between the rails. The
center ears, on either side of the gage handle, are
the height gages. Slowly slide the gage downward.
The "Go" ear should pass over the shuttle tooth
without catching. Hotatc the gage so that the "No-
Go" ear is over the shultle slot and onee more slide
the gape downward. The "No-Go'" ear must not pass
over the shuttle tecth. I the shuttle teeth are too
high or too low, adjust height as follows.

NOTE: U the mechanism assembly is installed on
the mainframe, it will be necessary to open the
lamphouse and remove the projection lamp (25, Fig-
ure 2), the lampholder (31) and the pulley shield (35)
before proceeding.

(1) Turn the meachanism drive sprocket by
hand until the access holes in the shutter
and the heat baffle are aligned as shown
in Figure L.

{2) Insert a No. 4 Bristol Wrench through
these access openings and engage it in the
socket of the in-out cam follower screw.

{3) I the shuttle teeth were too low (No-Go ear
passcs over shuttle teeth), turn the cam fol-
lower screw counterclockwise to increase
shuttle tooth helpht. I the shuttle teeth were
too high (Go ear catches against shuttle
teeth), turn the cam follower screw clock-
wize. It may be necessary to re-chack shut-
tle tooth height with the gage several times
before the proper height has been obtained.

SHUTTER

I N=0UT
CRACKET

IN-0UT CAM
FOLLOWER

DOUSER
BRACKET

MOTE: INSERT WRENCH THROUGH
ALINED HOLES AT "X*

Figure L. Adjusting Shuttle Tooth Height
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{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 L) and shift
the bracket slightly. Tighten the mounting
screws securely and check and adjust shut-
tle tooth height as outlined above.

. Checking Fit of Shuttle Arms to Pull-Down Cam.
(See Figure M.} Hemove rear cover, projectionlamp
and blower bell.

NOTE: I 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). 5lip guide bars of tool SER-552-
4-N1 over casting to which shuttle mounting
plate is attached (Figure M). When tool (A)
is positioned so that stud (B) can bear on
shuttle arm (C), tighten thumbscrew (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, sothat the
weight does not rub on any stationary parts.

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

I

WEIGHT _-
S=b62 alia N2

WOTE: ORIVE HMOTOR MUST BE REMOVED
50 WEIGHT CAN SWING FREE

Figure M. Adjusting Fit of Shuttle Arms to
Pull-Down Cam
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NOTE: I adjustment of framer lmob docs not per-
mit movement of pointer (G) as specified, it may be
necessary to rotate the camshafl slightly to bring
cam into proper position.

{3) Carefully tighten upper bearing support as-
sembly (F) while observing alipnment of
pointer (G) with witness mark (H). The in-
stant that pointer (G} starts to move upward
stop turning support agsembly (F). This is
the proper adjustment.

CAUTION: Do not tighten shuttle arms more than is
specified in an attempt to remove cam noise. Exces-
sive tightening of shuttle armsa for the purpose of re-
ducing other noises will reduce life of cam and cam
shoes.

d. Checkinpg Shuttle Stroke. WNormal shuttle stroke
(vertical travel of shuttle teeth) is 0.3025 inches (Fig-
ure K). The most convenient means of me2asuring the
stroke is to use the projector as an optical comparitor.
The step on the stroke gage (item 6, Figure A) is the
length of the nominal stroke. Whenit is inserted in the
aperture and projected, it provides a reference dimen-
sion with which the actual stroke can be compared.
Figure N shows a sketch of a target. The Ato B
section is a 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 N.)

{(8) Remove pressure plate assembly (para-
graph 15) and the condensing lens as-
sembly.

{b} R=-engage blower belt and set framer
al the mid-peoint of its over-all travel.

{c) Suspend target approximately 18 fect
from the projector with center of tarpet
on same horizontal line as optical nxis
of projector. I room arrangement ne-
cessitates tilling projector, target must
also be tilted so that angle between tar-
get and optical axis is 90 degrees. If this
iz not done, "Keystonc" error will be
producead.

(d) Turn the projector mechanism hy hanid
until shuttle is at bottom of stroke and
shutter just clears aperture.

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

(f} Turn on the projoctor lamp and focus
shuttle slot on the targel. Move projec-
tor toward or away from the targetuntil
& sharply focused image of the step atend
of stroke gage just reaches from line A
to line B {(Figure NJ.
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Figure N. Checking and Adjusting Shuttle Stroke with Target

(g} slide the stroke gage up out of field-of-
view and turn mechanism sprocket until
center tooth of shuttle is at top of stroke
Indicated by image of tooth near line A.
Adjust [ramer, if required, until projec-
ted image of edge of tooth just touches
line A.

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

(2) Procedure for Adjusting Shuitle Stroke.
Loosen the twa shuttle plate mounting
screws just enough to pormit movement
of the shultle arm plaie.

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

(b} To shorten the stroke, shift the shuitle
arm plate assembly away from the pull-
down cam.
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{c) After adjusting stroke, recheck shuttle
tooth side clearance as instructed in
paragraph 35, 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. Thread the projector with
film having proper frame line position. Project film
and turn framing knob from one limit to the other. If
at one limit a frame line 15 not visible, loosen nut on
the {raming 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 lHmit to limit while observing pieture. When
the eccentric is properly adjusted, either frame line
can be projected and movement of film should be ap-
proximately equal at top and bollom of framer travel.

36. LENS CARRIER ADJUSTMENT. Angular rela-
tionship between the lens carrier and the aperture
plate is controlled by lens mount stop screw (item 33,
Figure 11). Thread projector with roll title or target
film having sharp images incorners and project a plc-
ture approximately 30 inches high onto a matte sur-
face. Projector must be square with the screen.

J'\-__\I




a. Tip the projector carefully on its back end and
remove the projection lens. Look down through the
lens barrel and visually check to make certain that
the rectangular opening in the pressure plate is
aligned with that of the aperture plate. If necessary,
loosen the two screws which attach the half-moon
adjustment plate to the lens barrel and shift the
adjustment plate until the aperture openings are
aligned. Hold the adjustment plate firmly while
tightening the retaining screws. Tip the projector
back on its base and reinstall the lens.

b. Focus the picture and compare resolution of
the two sides of the image when viewed from a dis-
tance of approximately 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
example, 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 further into the casting (clockwise).

CAUTION: This adjustment is critical. Lens stop
screw should be turned only a few degrees between
tests for sharpness.

37. ADJUSTING DOUSER SOLENOID.

a. Watch the douser arm while momentarily en-
ergizing and de-energizing the douser solencid. The
douser arm must pivot each time the solenoid plunger
is activated.

b. If douser arm is nol positively activated by
the solenoid, disconnect the power cord, loosen the
two solenoid mounting screws, and carefully repo-
sition the solencid. Repeat the adjustment until
proper response is obtained; then tighten the sole-
nold mounting screws securely.

38. ADJUSTING MICROSWITCHES (Figure P).

CAUTION: Be sure to unplug the power cord and
switch off the projector before making this adjust-
ment.

a. Connect a voltohmmeter (Simpson No. 260 or
equal) between terminals A and NO of the latching
switch. Manually depress the douser solenoid and
check for continuity on the meter.

b. Connect the wvoltohmmeter between terminals
A and NC of the sound changeover switch. Manually
depress the douser solencid and check for open cir-
cuit on the meter.

c. I the above results are nol obtained, loosen
the switch mounting screws and reposition the switches
until proper operation occcurs.

39. ADJUSTING REEL ARMS AND REWIND CLUTCH.
a. Front Reel Arm Adjustment. (See Figure 6.)

Adjust end play of drive shaft (26} to 0.008 inch + 0.003
inch by positioning retaining ring (21) against an 0.008
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Figure P. Adjusting the Microswitches

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 (10) on feed spindle assembly (12). Greater
thickness in washer combinations reduces backlash.

b. Rear Reel Arm Adjustment. (Sce Figure 7.)
Adjusf end play of drive shaft (24} to 0.008 inch = 0.003
inch by pesitioning retaining ring (9) against an 0.008
inch shim. The backlash on the upper gear assembly
{27) 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 (28), as required, beneath the up-
per gear assembly (27)- Greater thickness in washer
combinations reduces backlash.

¢. Rewind Clutch Adjustment. The rewind clulch
systern must be adjusted to produce a supply spindle
torque of 5-1,/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. The cluteh is adjusted by tightening (o
increase torque) or loosening (o decrease torque)
the hex adjusting nut on the outer end ol the rewind
sprocket (item 21, Figure 1). Hold the sprocket firmly
and adjust the nut with an open-end wronch.

40. ADJUSTING THE SOUNDHEAD.

a. Removal. Due to the 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 [rom the pro-

jector and wrap lens in tissue paper. Re-
move the rear cover (paragraph 2).
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{2) Remove the complete amplifier assembly
from the base (paragraph 5), but leave
leadwires attached except those from the
soundhead cable and exciter lamp.

(3) Bemove the exciter lamp cover and, with
a sharp pencil draw a line on the main
plate where the front edge of the sound-
head meets the plate. This will provide a
reference mark when reassembling.

(4) Insert the end of an Allen wrench or
short steel pin in hole in sound drum bear-
ing housing directly behind the flywheel
until wrench or pin drops into the hole in
sound drum shaft. Hold the pin firmly and
remove flywheel retaining nut, flywheel
and washer.

(5) Remove the three screws (8, Flgure 5)
and two washers (7), which secure the
soundhead from rear of main plate, and
carefully withdraw the soundhead.

b. Photocell Alipnment. The light pipe of the
silicon cell assembly must be precisely positioned
under the edge of the sound drum so that the full
length of the light beam falls on the silicon cell.
Proceed as follows.

(1) Refer to Figure 8 and remove the exciter
lamp (2) from its socket. Loosen the two
sound drum locking serews (13), the light
pipe retainer setscrew (12) and the optical
slit clamping screw (4). Withdraw the
optical slit assembly (5) from the sound-
head.

(2) Insert the alipnment tool (item 13, Fig-
ure A) into the optical slit mounting hole
as shown in Figure Q, View A. Press the
sound drum in until the inner face of the
drum just contacts the first step of the
alignment tocl and tighten the sound drum
acrews (13) securely.

(3) Withdraw the alipgnment tool and while
locking into the optical slit mounting hole,
shift the photocell assembly until its for-
ward tip is flush with inner face of the
sound drum as shown in Figure @), View
B. Tighten setscrew (12) securely. Rein-
stall the optical slit and exciter lamp.

c. Roller Arm Tension Adjustment. {See Figure
8). The arms upon which rollers (20 and 23) are
mounted are linked by torsion spring (31). There-
fore, the roller arms move as a pair. Counter-
balance spring (25) offsets the weight of the rollers
and arms . Place the soundhead on a level surface
and move the roller arms (as a set) to various po-
aitions. If spring tension is incorrect, roller arms
will not remain in the position in which placed. If
the roller arms swing downward, loosen retaining
screw (26) and move spring terminal downward {clock-
wise) until weight of arms is counterbalanced. If
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roller arms move upward, move terminal upward
to reduce counterbalancing force. Then tighten screw
{26) securely.

d. Installing the Soundhead (Figure 5). Lift the
soundhead assembly up into place apainst the main
plate, making certain that the cables are threaded
through the hole and behind the plate. Loosely install
the soundhead mounting screws (6) and washers (7).
Align the front edge of the soundhead casting with the
pencil mark drawn on the main plate priorto removal
and tighten the mounting screws securely. Assemble
the flat washer (5) and flywheel (4) on the sound drum
ghaft and install the flywheel nut (3) fingertight. In-
sert a amall diameter pin through the hole in the sound
drum housing and rotate 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.
Resolder the exciter lamp cable and itz shield to the
edge connector terminals as shown in Figure 16. Re-
assemble the printed eircuit board to the edpe con-
nector, pressing down squarely and firmly until the
board is fully seated; then secure the upper end of
the board to its support bracket with the screw and
hex nut.

e. Optical Slit Adjustment. (See Figure 8.)

(1) Loosen the clamping screw (4). I the op-
tical slit does not slide freely inits holder,

.



inzert the bit of a small screwdriver inthe
clamp slot and carefully wedge clamp open
to free optical slit assembly. Thread pro-
jector with 7000 CPS optical setting film and
connect 4 lf-ohm, 10-watt load resistor
and output meter to the aodio output con-
nector in the rear cover. Connect an ex-
termal speaker to the output connector.

NOTE: A pair of halrpin 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 red.

(2) Set the speaker volume control at approxi-
mately mid-position and start projector.
Move slit toward or away from film, as
required, to obtain an output reading.
Rotate the slit to obtain peak reading and
simultaneously move in or out until maxi-
mum output iz obtained. I film was thread-
ed with emulsion toward the optical slit,
move slit toward film until output drops
1-1/2 to 2 DB. If emulsion is toward
sound drum, move slit away from film to
obtain 1-1/2 to 2 DB drop in output.
Tighten slit clamping screw (4) securely
to lock the adjustment.

f. Buzz Track Adjustment. The lateral position
of the film inthe soundhead is controlled by the flanged
roller (20) and edge pguide screw (17). Unless the ad-
justment has been disturbed, it is not probable that
the edge guide screw will require resetting.
Thread the projector with buzz track film and adjust
volume control to a suitable listening level. Turn ad-
justing screw (7) 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
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or no signal is reproduced. On the other type of track,
spacing is less than the length of the beam. This track
should be positioned so that both tones are reproduced
at approximately the same volume level. I, after
adjustment of guide roller position, signal levels cannot
be balanced (or eliminated on wide track), or level of
tones fluctuates, adjust edge gulde screw (17) loclear
up the condition. If the edge pulde screw is far out of
adjustment, turn it clockwise until it clears the edge
of film, adjust rollers and then set puide scorew to stop
weave of film.

41. ADJUSTING TIMING BELT TENSION. BRBoth tim-
ing belts are adjusted by means of the idler assem-
blies shown in Figure R. Although beli tension is not
critical, excessive tension will reduce belt life. Loosen
the rewind idler bracket screws {Figure R} 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 pressurc. Tighten the ldler bracket
screws securely. Loosen the take-up idler bracket
screws and position the take-upbelt idler until the belt
can just touch the motor relay mounting bracket when
light thumb pressure is applied to the belt. Tighten
idler bracket scrows sccurcly.

42. PROJECTOR SPEED CHECKS. Speedof the pro-
jector is not adjustable. Therefore, speed checls 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. Mathqus of Measurement. Various devices and
procedures can be used to check projector speed. The
most common ones are as (ollows:

{1) Photocell and Frequency Meter. Used to
measure the number of pulsations of the
projection beam per second. Pulaations per
second is then converted toprojector speed.
This method is quite practical in large vol-
umsa shops.

REWIND BELT
I1DLER ASSEMBLY

REVERSE TAKEUP
SPROCKET ASSEMBLY

REAR SPROCKET
ASSEMBLY

TAKEUP TIMING
BELT
(PRESS HERE)

REWIND SPROCKET™
ASSEMBLY

REWIND TIMING BELT
{PRESS HERE)

MOTOR START RELAY
AND BRACKET

—— . TAKEUP BELT
IDLER ASSEMBLY
_. TAKEUP DRIVE
SPROCKET ASSEMBLY

~—_REWIND DRIVE
SPROCKET ASSEMBLY

Fipure It. Adjusting Timing Belt Tension
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{2) Strobatac or SimilarStrobe Light. Usually
synchronized with interrupter shutter of
shuttle. Shutter makes one revolution per
{rame. Shultle makes one stroke perframe.

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

(4) Strobe Disc. Attached tosprocket by means
of suction cup or rubber foot. For viewing
with light from 60 CPS source, dise should
have 70 dots [or sound speed, 93 dots for
silent speed. Count number of apparent rev-
olutions of pattern for one minute. If pattern
drifts in direction of rotation, add todesign
speed to obtain true speed. If pattern drifts
against rotation, subtract{rom design speed
to obtain true speed.

(3) Timed Loop. Make loop of exactly 120
[rames. At sound speed aplice will pass
aperture 12 times per minute plus or minus
the permissible variation in speed and the
timing error.

b. Speeds at 120 Volts, 60 CPS AC.

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

(2) Silent Speed (18 FPS + 4%).
Shutter - 1080 RPM =+ 4
Sprocket - 77.1 RPM + 4%

43. AUTOLOAD SYSTEM ADJUSTMENT PROCEDURE
— GENERAL.

a. The autoload systermnm 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.

b. When the system s in the open position, the
location of the puiding parts is not critical. There-
fore, adjustments (o assure proper location of the
guiding parts are made with the system in the load
position.

c. 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,
it ia important that the repairman progeeds in the
sequence listed in this section. The sprocket timing
and the locating of the soundhead may be done without
disturhing the gulde adjustments.
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44. CHECKING AND ADJUSTING LOADING GUIDES.

a. Open the film gate and the upper take-up
sprocket shoe (1, Figure 5) and remove retaining
screw (2).

b. Place timing plate (SER-552-1-N1) over the
sprocket hubs {3) and (4). 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 at-
taching screws (1, Figure T) and rotatc the lower
guard plate (2) until pin entezrs hole. Then tighten
the throe scrows sccurcly.

¢. Remove retaining ring that secures the actu-
ating assembly (5, Figure 5) and lock the autoload
system. Place a 0.015-inch feeler gape between the
film support rails of the aperture plate and the rear
surface of the lower loopform assembly (4, Figure T).
This surface should touch the feeler gage just as the
heel of the looplorm (5, Figure T)strikes the shoulder
on the mounting stud for the entrace gulde roller (g,
Figure T)- To adjust, lovsen two screws (7, Figure T)
which attach the upper sprocket guard plate. Press
downward on front end of loopform assembly and ro-
tate upper sprocket guard plate until heel of loopform
strikes shoulder of stud and rear surface clears ap-
erature rails by 0.015-inch. Then tighten screws (7,
Figure T) securely.

d. Check operation of the [ilm escape 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 loopformer (14, Figure S). I the kickplate
does not release, the arm of the hub assembly (13,
Figure 5) is not striking the hood (9, Figure T)
properly. The hood can be moved slightly and the
hub assembly should be adjusted accordingly.

. When the auto-system is activated and the kiek-
plate does not lock in position, loosen the screw (12,
Figure 5) holding the hub assembly to the locking
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.

f. Again depress the loopform assembly and check
to make certain that there iz 0.012 to 0.015 inch
clearance between the top surface of the loower loop-
form (4, Figure T) and the bottom surface of the upper
loopform (8). If adjustment is required, remove the
two screws which attach the hood (9). Loosen two
setscrews (10) and rotate upper loopform (8) to obtain
desired elearance. Tighten setscrews and reinstall
hood. Before tightening hood retalning serews, press
hood toward rear of projector.

g. With the autoload 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 5) and carefully raise the shuttle retractor (7)
until teeth are retracted, then tighten screw (B)
securely.
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Figure 5. Autoload System Adjustments — View [
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TAUTION: The top end of the shuttle retractor must
not strike the casting.

h. Close the film gate while observing to see that
the film pressure plaie does not contact the aperture
plate. If the pressure plate remains in contact with the
aperture plate, either the pressure plate lift-off ear
(8, Figure S) or the ear (%) on the threading puide
linkage is bent. Reform ear, or ears, as Necessary.

i. Loosen screw (10, Figure §) and align the film
guide (11) so that film will feed sguarely to the
sprocket; then retighten screw (10).

j- Loosen screw (11, Fipure T), lock the system,
and check to make certain that loopform heel (5) is
bearing on shoulder of roller stud (6). f necessary,
rotate the cccentric pivot {12) with a wire pick or pin
punch until heel bears against stud shoulder. When
loopform is presseddownward, there mustbe no clear-
ance hetween heel and stud shoulder. Recheck clear-
ance hetween rear of loopform and aperture raila.
Alzo, make certain that end of upper loopform (8)
is tangent to or slightly ahead of the plane of the
aperture plate [ilm support rails. f readjustment is
necessary, refer to steps ¢ through e, proceding.
Install actuating assembly (5, Figure 3).

k. Lock the svstem and try inserting film into the
feed sprocket. If film slips in too freely, loosen the
two screws (13, Figure T) and move leaf spring (14)
lownward to increase pressure on the film. U the
film buckles as it iz inserted, move the leaf spring
upward to reduce the pressure; then tighten screw (13).

45. CHECKING AND ADRJUSTING LOOP RESTORER.
Check the operation of the loop restorer hy thread-
ing the projector with a loop of test film in which two
or three successive perforations have been purposely
enlarged al points approximately one fool apart. The
first set of damaged holes should be located about
two (ecet from the aperture. Run the projectorin "for-
ward” and ohserve the actlion of the loop restorer as
the enlarged perforations run through the {ilm pate.
The lower loop should be automatically restored
within five or six frames. To adjust the loop restorer,
refer to Figure U and proceed as {ollows:

a. Slip the loop restorer position tool (item 7,
Figure A} over the loop restorer roller (1, Figure 1)
with the flat on the tool facing the puide roller at the
rear end of the upper sprocket shoe (6, Figure U).
The flat of the tool should just touch the guide roller
lightly. Te adjust spacing between loop restorer
roller and guide roller, loosen the mounting screws
in the sell-centering assembly (inse: A, Figure U)
and raise or lower that assembly uniil the proper
spacing is obtained. Then tighten the mounting screws
securely. Be sure that the ear of the loop restorer
arm s positioned between the two spring-loaded
keeper plates of the self-centering assombly.

b. Rotate the mechanism pulley until the setscrew
in the loop restorer cam is at the bottom, directly
below the camshaft (see inset A, Figure U). The
clearance between the upper tip of the cam follower

a0

blade and the face of the cam should be 0.015 inch.
To adjust this clearance, loosen the cam [ollower
support mounting screw (inset A) and rotate the
support accordingly: then retighten the screw se-
curely. Now check the clearance hetween 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 iz etill positioned at the bottom of the
cam, below the camshaft. To adjust thi=s clearance,
loosen the two follower screws (inset A) and raise
or lower the cam follower blade as neeessary; then,
retighten the two screws securely.

¢. Recheck the clearance between the loop re-
storer roller and upper sprocket shoe guide roller
asz outlined in step a, above. Remove the restorer
positioning tool and once more check loop restorer
operation with the loop of test film.

4f. TIMING THE SPHOCKETS.

a. Open the film gate and turn down the framer
shaft as far as it will go. Then turn the mechanism
manually until the shuttle is at the bottom of the
stroke (teeth protruding) and the edge of the shuiler
blade bisects the aperture opening.

b. Timing of the sprockets requires the use of the
timing and alignment plate SER-552-1-N1 and the
soundhead locating gage SER-552-5-N1, both of which
are illustrated in Figure A.

¢. Open the f{ilm sprocket shocs and place the
timing plate (item 10, Figure A) over the aprocket
hulss (see inset C, Figure U). Dip the end of a straight-
ened paper clip in red lacquer and insert it down
through the peep holes to mark the face of each
sprocket. Remove timing plate and place a light
pencil mark on the face of each sprocket in line
with the t{ecth nearest the red dot. I this penecil
mark does not align with the red dot, the sprockets
are out-of-lime. Note the direction in which each
sprocket must be rotated to bring teethback inline
with peep holes; then proceed as {ollows:

d. To retime the fecd {(upper) sprocket, hold the
large sprocket gear al the rear of the upper sprocket
shalt stationary while loosening its setscrews; then
carcfully rotate the upper sprocket ontil the pencil
mark appears in the center of the upper peep hole.
Tighten the sprocket geoar sctacrews securely. To
retime the take-up (lower) sprocket, hold the lower
sprocket gear stationary and loosen itas setscrews;
then rotate the lower sprocket until its pencil mark
appears in the center of the lower peep hole and
tighten the sprocket gear setscrews securely.

47. POSITION THE SOUNDHEAD.

4. Lock the system in the "thread" position and
loosen the three screws (8, Figure 5) which attach
the soundhead to the main frame casting.




LOCATING
GAGE

R

SPROCKET

SOUND DRUM

Figure V. Positioning the Soundhead

b. Hold the soundhead locating gage {item 12,
Figure A} by its handle and insert the gage carefully
between the sound drum and take-up sprocket as
shown in Figure V. The gage must be between the
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 gage in contact with the rear sprocket glange,
as shown.

c¢. Tilt the gage so that it lies on a centerline
between 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.

48. CHECKING THE EXCITER LAMP COVER
CLEARANCE. Since the film must pass between
the sound drum and exciter lamp cover, the clear-
ance between these 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 channel with slight friction but without
forcing. I clearance is inadequate, straighten the
exciter cover locating pins toobtain proper clearance.

45. CHECKING OPERATING VOLTAGE, FILMSPZED
AND MAXIMUM CURRENT.

a. Allow the projector to attain sound speed (mini-
mum of ten feet run through the projector).

b. Vary voltage from 105 to 129 volts. Speed of the
projector must be within limits specified.

¢. Observe Strobolac for proper speed.

d. With 400 feet of film on front reel arm at
105-129 volts AC, 60 cycle, the film shall travel
forward at the standard sound speed of 24 frames
per second +2%. This is equivalent to a camshaft
speed of 1440 RPM 2 28.8 RPM.

DES IGN 56&7
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e. Maximum ocurrent shall not exceed 12 amp
at 120 volts, 60 cycles.

50. CHECKING FILM BURN AND DOUSER CON-
TROL OPERATION.

g. Operate projector without film and with the
projector lamp on. Operate in " Forward Project” and
"Reverse Project” position 25 times.

b. With film in gate, stop film by turning center
switch to "OFF" position.

c. Turn amplifier on and check operation of the
ventilation fan.

d. Douser shall fully open when operated in both
"Forward Project" and "Reverse Project" positions.

e. With the lamp on and with the center control
gwitch in "Thread Forward,” "Off" and " Reverse"
positions, the douser shall cover the aperture promptly
and completely, allowing noe blistering or buming
of the film.

f. Solenoid hum is acceptable, but solenoid clatter
is unacceptable during douser actuation.

g. Ventilation fan must run when:

(1) The fan switch is in the "Fan' or "Lamp”
position.

(2} With the fan switch "Of" and the amplifier
mmd Hm.ll

51. CHECK SOUND REPRODUCTION CHARACTER-
ISTICS OF THE AMPLIFIER AND THE SPEAKER.

EXTERNAL

SPEAKER
A.C. LINE —l_PRD-TE{.'TDR

[—] OBCILLOSCOPE

a. Microphonics.
(1) Turn amplifier "On."
(2} Use external speaker.
(3) Volume control full CW.
{4} Tone control normal.
(5) Projector "OUmn."

(6) Tap projector case with palm of hand near
amplifier and on exciter lamp cover.

b. Parasitics and Noise.

{1) Turn amplifier "On."
{2) Use external speaker.
{3) Projector "Oa."

i1
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Tone control pesition 1) normal: 2) hi;
3) lo.

Vary volume control slowly from full CCW
to CW in each tone posltion In (4).

. Acoustical Feed Back.

(1}
(2)
{3)
(4)
(3)
(6)

Turn amplifier *On."

Use internal speaker.

Volume control at 2 o'clock position.
Tone normal.

Projector "On."

Switch to tone hi and low positions.

. Speaker Power Handling Ability.

(1)
2)
(3)
()
{5)

(6)

(7)

Thread projector with sound test film.
Amplifier "On."

Tone normal.

Prajector *On."

Advance volume control to full CWfor short
duration .

Switch between internal and external speak-
8rs.

Adjust the volume control for 10 watt level.
(Peaks of program material to alipn with

calibrated lines on scope - peak of 8.5
VERMS at external apeaker jack).

(8) Repeat step (6).

{9) Adjust wolume control to 2-watt level.
(Peaks of program material to allgn with
calibrated lines on scope-peak of 4.0 VEMS
at external speaker jack).

{10} Use internal speaker.
{11} Botate tone control to hl and lo positions.

52. AMPLIFIER OPERATIONAL TEST.

a. No prolonged, damped or sustained oscillations
should be heard.

b. No objectionable audible parasitic oscillations
or volume control nolee shall exist.

c¢. No objectionable audible acoustical fesadback
shall exist.

d. Volume full CW: No objectionable spoaker
bottoming or break-up shall exist.

Volume at 10 watt level (B.5 VHMS): No ohjec-
tionahle speaker rattle shall exist.
Volume at 2 watt level (4 VHMS): All tone po-

sitions shall produce clear,
reproductions.

clean, gquality sound

~
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TROUBLE PROBABLE CAUSE REMEDY
MIECELLANEOUS TROUBLES AND REMEDIES
Nothing runs 1. Damaged power cable from line 1. Repair or replace cable.
to lamp power supply-
NOTE: Current projector
models are fused. Remove 2. Loose connections. 2. Repair.
rear cover and check con-
dition of 0.5 amp fuses. 3. Damaged power cable [rom lamp 3. Repair or replace cable.
power supply to projector.
4. Power supply fuse blown. 4. Replace fuse.
5. Chanpeover and latching inter- 5. Readjust switches, see pari-
lock switches out-of -adjustment. graph 38.
Motor hums bul does not run 1. Starting circuit open or shorted. 1. Repair loose or tranaposed
- connections.
2. Faulty starting capacitor or 2. Replace starting capacitor or
starting relay. starting relay.
Motor runs but mechanism 1. Drive belt off of pulley. 1. Relnstall drive helt.
does not run
2. Motor or driven pulley loose 2. Position pulley and tighten
on shaft. BelECTEwWS .
3. Damaged belt. 3. Roplace belt.
Rewind does not operate 1. Rewind clutch not engaging. 1. Adjust (paragraph 39).
2. Rewind clutch slipping. 2. Adjust-(paragraph 39).
Feed spindle does not revolve 1. Dirt in feed spindle clutch. 1. Clean.
in reverse
Gate will not lock 1. Latch spring set too close to lens 1. Adjust latch spring.
mount stop .-
2. I'ressure plate out of line. 2. HKealign pressure plate.
Take-up does nol operate 1. Belt (1, Figure 7) slipping or 1. Clean pulley (4) and sleeve (17),
badly worn. Figure 7, replace belt.
2. Teoth on sprocket (21, Figure 1) 2. Replace sprocket.
worn so that clutch slips.
3. Gears in reel arm not aligned. . Adjust per paragraph 39.

33




SERVICE INSTRUCT IONS

TROUBLE

PROBABLE CAUSE

REMEDY

Projector lamp does not light
but projector runs

1. Recycle attempted too soon. 1.

2. Suspected lamp failure. 2.

Wait one full minute befora
attempting restart.

Observe the following procedure:

a. Try a second lamp to lsclate
trouble to lamp or power supply.

b. If second lamp does not light,
remove wall outlet power cord
and check power supply fuses.

c. Any lamp supply unit fuse
failure which cannot be obvi=
ously sccounted for should put
the lamp supply unit in question.
Refer to power supply Service
Manual No. 72798A.

Speed is slow

1. Binding in mechaniam. 1

2. Slipping belt. 2.

3. Pulleys out of line. 3

Free binding condition.

Clean or replace belt.

Realign pulleya.

System locks when actuator is
depressed

1. Linkage screws at rear of 1.
mechanism loose.

2. Eccentric pivot (9, Figure 10) 2.
improperly alipned.

3. Wear between locking lever (12) 3.
and film guide (23, Figure 10),

Reset linkage and tighten sorews

Readjust pivot (paragraph 44).

Replace worn parts.

Changeover does not operate

1. Changeover cable not connected. 1.
2. Broken cable leads. 2.
3. Loose plugs. 3.

Connect cable plugs.

Repair leads or replace cable.

Tighten plugs.

PICTURE TROUBLES AND REMEDIES

Film jump 1. Damaged film. 1. Replace or repair.
2. Loose shuttle. 2. Adjust and tighten {paragraph 35,
astep c).
3. Dirty film gate. 3. Clean film gate.
4. Damaged or lost pressure plate 4. Heplace spring (paragraph 15).
spring.
5. Pressure plate misaligned. 5. Realign pressure plaie with
aperture plate.
6. Incorrect shuttle stroke. 6. Adjust (paragraph 35, step dj.
Double image 1. Incorrect shuttle stroke. 1. Adjust (paragraph 35, step d).
2. Excessive shuttle pmt..msmn 2. Adjust (paragraph 35, step b).
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TROUBLE PROBABLE CAUSE REMEDY
Frame line creeps 1. Framer eccentric loose. 1. Align and tighten (paragraph 35,
stap e).
Insufficient framing 1. Framer eccentric out of 1. Adjust {paragraph 35, step e).
adjustment.
Trailer ghost 1. Shuiter out of time. 1. Reassemble properly (paragraph
21).
FILM TRANSPORT TROUBLES AND REMEDIES
Loss of loops 1. Damaged film. 1. Repair or replace.
2. Inadequate shuttle protrusion. 2. Adjust {(paragraph 35, step b).
3. Inadequate or excessive shultle 3. Adjust (paragraph 36, step d).
atroke.
4. Pressure plate spring lost. 4. Replace spring (paragraph 15).
5. Pressure plate mounting plate 5. Align pressure plate and tighten
screws loose. SCrews.
6. Sprocket shoe locks not closing. 6. Clean or adjust.
M
7. Sprocket drive gear loose on 7. Relime (paragraph 46) and
shaft. tighten.
8. In-out bracket spring broken. 8. Replace apring.
Lower loop not restored 1. Loop restorer stroke too short. 1. Adjust (paragraph 45).
2. Loop restorer does not engage 2. Adjust {(paragraph 43).
restorer cam.
Film rubs on loop restorer 1. Restorer arm out of position. 1. Reposition (paragraph 45).
roller
Excessive film slap 1. Damaged [ilm. 1. Recondition or replace.
2. Green fllm. 2. Age or buff.
3. Dirty film gate. 3. Clean gate.
4. Pressure plate rubbing on edge 4. Realign.
guides.
5. Incorrect shuttle stroke. 5. Adjust {paragraph 35, step 4).
Splices jam in sprocket shoes 1. Bad splices. 1. Replace.
2. Emulsion build-up. 2. Clean {gee Introduction section).
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TROUBLE

PROBABLE CAUSE

REMEDY

SOUND S3YSTEM TROUBLES AND REMEDIES

Prajector runs, but no volt- 1. Loose connection. 1. Repair connection.
age at amplifier P.C. board
2. Amplifier awitch damaged. 2. Replace switch.
Projector runs, voltage at 1. Exciter lamp cable disconnected. 1. Connect cable.
F.C. hoard, but exciter
lamp does not light 2. Wrong exciter lamp used. 2. Beplace with correct lamp.
3. Projector awitch open or leads 3. Replace switch or connect leads.
disconnected.
Voltage at P.C. board and 1. Speaker jack disconnactad. 1. Connsct leads.
exciter lamp lights, but no
sound 2. Speaker jack switch open. 2. Hepair or replace jack.
3. Photocell cable disconnected or 3. Connect cable properly.
leads reversed.
4. Photocell out-of-line . 4. Realipn {paragraph 40, step b).
5. Dirt on photocell or optical slit. 5. Clean photocell and optical slit.
6. Wrong exciter lamp used. 6. Replace with correct lamp.
Low volume 1. Faulty P.C. board. 1. Replace P.C. bhoard.
2. Wrong exciter lamp used. 2. Replace with correct lamp.
3. Photocell out-of-line. 3. Realign {paragraph 40, step bj.
4. Dirt on photocell or optical =lit. 4. Clean photocell and optical alit.
5. Optical slit misaligned. 5. Realign slit (paragraph 40,
stap d).
6. Buzz track misaligned. 6. Realign buzz track (paragraph 40,
step [}.
Distortion at all volume levels 1. Wrong exciter lamp used. 1. Replace with correct lamp.
2. Faulty P.C. board. 2. Replace P.C. board.
Crackling noises 1. Broken ground lead to main 1. Repair lead.
plate.
2. Groending spring loose, bent 2. Repair or replace spring.
or lost. {not contacting end of
sound drum shaft).
3. Broken power cord shield. 3. Repair or replace power cord.
4. Buzz track out-of-line. 4. Realign buzz track (paragraph 40,

Btep f}.
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TROUBLE PHOBABLE CASUE REMEDY
Wow or flutter 1. Soundhead stabllizer gulde 1. Clean roller and roller shaft.
roller sticking.
2. Stabilizer guide roller spring. 2. Repair or replace spring.
broken, unhooked or lost.
3. Soundhead film edge guide out- 3. Realign edge guide (paragraph 40,
of-line. step e).
4. Loose flywheel. 4. Tighten flywheel.
5. Damaged sound drum bearing. 5. Replace bearing.
8. Dirt causing guide roller arm 6. Clean and polish.
pivot bearing to bind.
7. Photocell or exciter cable rubbing 7. Reposition cables.
against flywheel.
8. Chips or dirt in take-up sprocket 8. Clean sprocket gear,
gear teeth.
9. Loop restorer stroke is too short 9. Adjust (paragraph 45).
or restorer set too low.
Clicking noise 1. Dirt on sound drum. 1. Clean sound drum.
2. Broken ground lead to main 2. Repair lead.
Plate.
3. Sound drum grounding spring 3. Bepalr or replace spring (located
loose, bent or lost. on amplifier P.C. board).
High frequencies fade 1. Warped film. 1. Recondition or replace.
Guzapa foous) 2. Soundhead film edge guide out- 2. Realign edge gulde (paragraph 40,
of-line. step e).

3. Dirt on sound drum.

Hum 1. Grounded wiring.
2. Faulty amplifier P.C. board.

4, Clean sound drum.

1. Correct grounded condition.
Replace P.C. board.

TROUBLE SHOOTING THE AUTOLOAD SYSTEM

a. General. Any obstruction in the {ilm 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, at the
same time, making a visual inspection of all shoes
and guides before attempting to localize the trouble.
Do not use metal tools to remove material adhering
to the guides or rollers. Use an orange stick, plastic
rod or toothpick whenever scraping is necessary.
Pipe cleaners dampened with Tuoluol, naphtha oriso-
propyl-alcohol are very convenient for cleaning in
restricted areas. Do not use trichloroethylene or
carbon tetrachloride as cleaning solvents as they
might damage or stain plastic parts. Do not use
excessive amounts of solvents, or lubricants will
be removed from linkage pivots, slides, etc., and
will have to be replenished.

b. Test Film. The autoload system has been de-
signed to function properly with all film which can

be described as being in projectable condition (see
Operators Instructions for limits of shrinkape, curl,
ete.). Generally, any film which functions 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 properly
should be inspected. The end of the leader must be
properly trimmed and free from sharp bends. All
gprocket holes in the first 18-inches of leader must
be in good condition. Splines must be properly regis-
tered and in good condition. Sprocket holes restricted
hy cement or splicing tape must be cleared or the
splice remade. The repairman is cautioned that it
would be a waste of time to adjust or attempt to
adjust the autoload system to auto-thread a [ilm
which is in such poor condition as to be incapable
of being the source of an uninterrupted film pre-
sentation of acceptable quality- :

¢. Autoload Trouble Shooting Chart.
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SERVICE [NSTRUCT IONS

TROUBLE PHOBABLE CAUSE REMEDY
Film cannot be inseried into 1. Obstruction in film channel of 1. Remove obstruction.
feed sprocket sprochket guard.
2. Guide finger on channel (27D, 2. Straighten or replace channel.
Figure 9) bent or binding.
3. Excessive pressure on leaf 3. Adjust leaf spring (paragraph 44j.
spring (30, Figure 10).
Film will not pull between 1. Entrance guide (11, Figure 5) 1. Realipn per paragraph 44.
feed sprocket and sprocket misaligned.
shoe
2. Feed sprocket shoe sticking. 2. Clean sprocket shoe pivot.
3. Feed sprocket shee spring (31, 3. Heplace spring.
Figure 9) broken.
4. Caked emulsion or burr on 4. Clean; remove burr with crocus
sprocket shoe film rails. cloth.
Film comes out the side of 1. Ohatruction in sprocket shoc. 1. Remove obstruction.
top sprocket
2. Damaged sprocket shoe. 2. Replace sprocket shoe.
3. Sprocket shoe and sprocket 3. Realign.
misaligned laterally.
Film strikes top of aperture 1. Upper loopformer (8, Figure T) 1. Straighten or replace if bent;
plate and begins to pile up bent or out-of-adjustment. or readjust per paragraph 44.
2. Lower loopformer (4, Figure T) 2. Readjust per paragraph 44.
set too close to aperture, plate.
Film butts into or goes under 1. Upper loopformer (B, Fipure T) 1. Straighten or replace.
top end of aperture plate side bent, causing sidewise deflection
tension rail or strikes fixed of film.
rail
2. Lower loopformer (4, Figure T) 2. Straighten or replace if bent,
hent or out-of-adjustment. or readjust per paragraph 44.
Film butts into top of film 1. Lower loopformer (4, Figure T) 1. Re=adjust per paragraph 44.
pressure plate (7, Figure out-of-adjustment.
15) or passes over oulside
of pressure plate. 2. Pressure plate not ifting off of 2. Bent parts need straightening
aperture plate when film gate is (paragraph 44) or replacing.
closed.
Film ejects between bottom 1. Lower loopform (14, Figure 10) 1. Stralghten, remove bind, or
of gate and top of take-up bent or sticking. replace as necessary.
sprocket, or piles up in thia
area 2. Lower loopform spring (15, 2. Replace spring.
Figure 10) broken.
3. Loop restorer out-of-adjustment 3. Readjust loop restorer (paragraph
or restorer roller stud bent. 45) replaced damaped partis.
4. Obstruction or burr in take-up 4. Clean; remove burr with crocus
sprocket upper shoe. cloth.
5. Sprocketls out of time. 8. Time sprockets per paragraph 46.
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DESIGN 567
F ILMOSOUND PROJECTOR

TROUBLE PRHOBABLE CAUSE REMEDY
Film not threading over 1. Sprocket guard mounting plate 1. Reposition per paragraph 44.
take-up sprocket {25, Figure 10) out of position.
2. Ohstruction in upper sprocket 2. Remove obstruction.
shoe.
3. Sprocket shoe spring (31, Fig- 3. Replace spring.
ure 9) broken.
4. Take-up sprocket shaft loose in 4. Retime sprockets (paragraph 46)
gear (33, Figure 3). and tighten setscrews (32, Figure
10).
Film piles up ahead of sound 1. Insufficient clearance between 1. Readjust all guides per paragraph
drum soundhead threading guides (4 44,
and 5, Figure 1).
2. Backup bracket (20, Figure 10) 2. Straighten bracket.
bent downward.
3. Exciter lamp cover loose. 3. Tighlen cover retaining scrow,
4. Obstruction in gap between sound 4. Remove ohstruction-
drum and exciter lamp cover.
5. Not enough clearance between 5. Check clearance per paragraph 48.
gound drum and cover.
f. Edge guide adjusting screw (19, 6. Adjust per paragraph 40, stepf{.
Figure 8) out too far.
Film ejects ahead of lower 1. Insufficient clearance between 1. Readjust all guides per paragraph
take-up sprocket shoe or soundhead threading guides (4 44.
piles up in this area and 5, Figure U).
2. Soundhead loose or improperly 2. Reposition per paragraph 47.
positioned.
3. Ohsiruction or burr in lower 3. FEomove obstruction; remove
take-up sprocket shoe, burr with crocus cloth.
4. Film guide (1E, Figure B) im- 4. Heposition guide.
properly positioned.
Film sticks in or is ejected 1. Obstruction or burr in lower 1. Remove obstruction: remove
from lower take-up sprocket take-up sprocket shoe. burr with erocus cloth.
S 2. Sprocket shoe sticking. 2. Clean sprocket shoe pivot.
3. Broken sprocket shoe spring 3. Replace spring.
(31, Figure 9).
4. Sprocket shoe and sprocket mis- 4. Realign.
aligned laterally.
5. Film exit puide (7, Figure 10)bent 6. Reposition or straighten guide.
ar improperly positioned.
Film piles up ahead of idler 1. Film exit guide (7, Figure 10) 1. Reposition or straighten guide.
roller (11, Figure 10) or is bent or improperly positioned.
sleciod fram this Araa 2. Idler roller sticking or roller 2. Remedy sticking condition;
stud loose or bent. replace locking lever (12,
Figure 10).
System will nol lock 1. Locking lever (12, Figure 10) 1. Repair or replace lever.
binding .
2. Release spring (18, Figure 10) 2. Engage spring with locking lever,

disengaged or broken.

or replace spring.
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SERVICE [INSTRUCT IONS

TROUBLE PROBABLE CAUSE REMEDY
System will not lock 3. Eccentric pivot (9, Figure 10) 3. Readjust pivot per paragraph 44.
(Cont'd) improperly adjusted.
Loop restorer cycles 1. Restorer out-of-adjustment. 1. Adjustment per paragraph 45.
cotitinicusly 2. Shuttle retractor pin (41, 2. Clean and lubricate pin.
Figurc 12) sticking.
3. Pressure plate (5, Figure 13) 3. Realign pressure plate.

binding on aperture plate edge
guide.

Slack film in soundhead area

1. Sprocket shoes sticking.

1. Clean Spr'oeket shoe pivots.

2. Take-up jerking. 2. Check take-up torque and check
for binding In take-up reel arm
(paragraph 39).
3. Soundhead film rollers sticking. 3. Clean and lubricate rollers and
shafts.
4. Soundhead improperly positioned. 4. Heposition per paragraph 47.
5. Dirt or ocbstruction between sound 5. Bemove chstruction.
drum and exciter lamp cover.
Film scratches 1. Caked emulgion on {ilm path 1. Clean film path.
parta.
2. Film chips in sprocket shoes. 2. Rernove film chips.
= 3. Scratches or burre on film 3. Polish with crocus cloth or
guides, shoes, aperture or replace.
pressure plate.
4. Soundhead film. roller sticking. 4. Clean and lubricate rollers and
shafts.
Perforations checked 1. Shuttle not retracting. 1. Adjust per paragraph 44.
2. Pressure plate not lifting from 2. Adjust per paragraph 44.
aperture plate.
3. Excessive feed or take-up 3. Adjust tension (paragraph 39).
tension.
Film dimpled between 1. Sprocket shoes sticking. 1. Clean sprocket shoo pivots.
perforations 1
2. Shuttle not retracting. 2. Adjust per paragraph 44.
3. Sprockets out of time. 3. Retime sprockets per paragraph
46. :
4. Inadequate pressure on leaf 4. Adjust per paragraph 44.
spring (30, Figure 10}).
5. End of film leader not cut clean 6. Check film cutter; replace if
and sguare. dull or broken.
Film escape mechanism does 1. Film exit latching is out-of- 1. Readjust per paragraph 44.
not open to permit exit of adjustment.
film
Film zscape locking pawl does 1. Torsion spring (10, Figure 11) 1. Connect torsion spring.
not seat properly; film exists disconnected.
constantly
2. Locking pawl (12, Figure 11} oul- 2. Readjust locking pawl per

of-adjustment.

paragraph 44.
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