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SERVICE INSTRUCTIONS

FEATURE DESCRIPTION LIST

Color:
Base . . . . . s e s e s t e s s e e s e e s e + « « « .« Silver
COVETS + + « « s ¢+ + s o o 0 & s v v o o o m a a0 0 a e b s e . Walnut Brown
Mainplate . . . . . . . . o . . ke e s e s e e e e e e e e e Silver
LamphouSe . . . .« ot v v v v v v v v v s st e e e e e e e . . Walnut Brown
Typeof film . . . . . 0 0 v e e e e e Super 8-mm and Standard B-mm
Projector operation. . . . . . . . . e e e mmm e e ek e s e Forward-still-reverse
Still projection filter . . . . . . . C e n e e e e e e e e e Glass and metal screen
Type of framer . . ... ...... e e e e e e e e e e e s Screw knob
*Projection lamp . . . . . . . . . . - . prs s, O DJL 120 volt, 155 watt with metal reflector
Loopformer system . . . . . . e T Hold-down
Projection lens . . . . . . .. Gt s e e om o e s ow e w e om e s A s 1" i/1.5 (B & H No. 02074%)
19.3/32.5mmf/ 1.5 zoom (B & H No. 020748)
Operating voltage . . . - .« « o v v o st e e e e ook et v 120 volts, 60 cycles, AC
Motor . . . - f e ks e e e e e s awomomomwomm s A= . 120 volts, B0 cycles
Tiltdevite . & « ¢« & ¢+t o o & 6 v 8 & 0 0w n e ‘ aomomte o= = Gravity foot - knob locked
Weight . . . . . Ca e e m e s s e n e w s ek e w o r e o= a s e e e e .. 151bs. 20z
Special features . . . . . . . . . e Film trimmer mounted on base

*Design 456X, 456 XF, 456XP use type DNF, 21.5 volt, 150 watt projection lamp.
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DESIGN 456 PROJECTOR

Dutroduction

GENERAL.

This manual has been prepared to aid in the serv-
icing and repair of the Bell & Howell Compatible 8-mm
and Super 8-mm Autoload Projector Design 456, Re-
fer to page 2 of the Ilustrated Parts Catalog for dif-
ferences in the various projector models, This Illus-
trated Parts Catalogisincluded atthe rear of the man-
ual to identify replacement parts and toaid servicemen
in the disassembly and reassembly of the projector.

All parts in the Parts Catalog exploded view illus-
trations are indexed in a suggested order of disassem-
bly, with attaching parts immediately preceding those
parts which they attach. Where disassembly and reas-
sembly of parts is purely mechanical and no critical
adjustments are involved, no attempt has been madeto
elaborate on the removal or installation of such items.
When making specific projector repairs, the service-
man must use his own judgment in eliminating unnec-
essary steps of procedure. Illustrations referredtoby
letter (Figure A, Figure B)will befound in the Service
Instructions portion of the manual, while those identi-
fied by number will be found in the Parts Catalog
section,

DESCRIPTION.

The Design 456 Projector uses either standard 8-
mm or super 8-mm film and is equipped with self-
latehing loopformers for fully automatic film thread-
ing. Special design features are listed in the Feature
Description List, Note thatthe projector usesthe Type
DJL (120 volts, 150 watts) projection lamp, export
versions use a Type DNF (21.5 volts, 150 watts).

AUTOLOAD THREADING (Figure A).

a. Before attempting to thread the film, place the
Format Selector Lever into either the Buper 8 or
Regular 8 position, depending onthe filmwhichis to be
shown. The Format Selector Lever canonly be operated
in the "QFF" position of the control switch.

b. To thread the film, the end is trimmed with the
film cutter mounted on the projector base. Place the
control sawitch in the "MOTOR'" positionand the direc-
tion lever in the "FORWARD'" position. Depress the
film threading lever (1) down and feed the cut end of the
film leader between the two metal guide rollers (2} un-
til the projector pulls film from the front reel. Allow
about six inches of the filmleader toenter the projec-
tor, or until the clicking of the shuttle can be heard.
Release the film threading lever gently to its original
position.

NOTE

Failure to release the film threading lever as
soon as the clicking is heard may cause a
threading malfunction.

The film will now thread itself through the projector
automatically, and attach itself to the take-up reel.
Once the leader begins totake up onthe hub of the reel,
the "MOTOR-LAMP" switch ispressedtothe"” LAMP"
position to indttiate film projection.

SPECIAL MAINTENANCE PRECAUTIONS.

The removal and installation of projector parts is
comparatively simple and, for the most part, requires
tools normally available in most repair shops (retain-
ing ring pliers, Bristol setscrew wrenches, assorted
screwdrivers and socket hex wrenches, ete.). Where
required, special tools and gages are clearly noted in
the instructions and illustrated in Figure B.

When repairing equipment, be sure that the work
table surface is clean. As parts are removed, group
them in an orderly fashion to avoid confusion during
reagssembly. Clean dirt and old lubricant from parts
(except electrical components) by washing them in a
pan of solvent. Hardened filtn emulsion can be removed
from film path parts by using alcohol and a wooden im-
plement (tocth pick or orange stick), Do not use a knife
or other metal tool to scrape film emulsion from film
path component.

After the projector has beenrepaired, reassembled
and adjusted, perform the inspections and test proce-
dures qutlined inthe Final Test sectiontoinsure satis-
factory projector operation.

Figure A. Autcload Threading




SERVICE INSTRUCTIONS

During reassembly, be sure to lubricate parts as
noted in the service instructions. If possible, use only
recommended Bell & Howell lubricants as listed below.
If Bell & Howell lubricants are not immediately avail-
able, use only the best grades of ball bearing grease

and projector oil obtainable from local commercial
outlets.

Grease {Bell & Howell Specs. 1516 and 1956)
0Qil (Bell & Howell Spec. 1543)

BRISTOL SETSCREW WRENCHES REQUIRED FOR MAINTENANCE

B & H Part Number
Setscrew Size No. of Flutes Handle Wrench
No. 4-40NC 6 G1271-F1 G1271-X2
No, 6-32NC 6 STK3852-B STK3863-B
No. 8-32NC 8 165-F1 G165-X2

NOTE: Wrench G165-F3 is required to tighten setscrew in tool handles.

APERTURE MASK
SHIFTER GAUGE

—

SHUTTLE BENDING TOOL
BELL & HOWELL NO, SER356-1-FXI

TOOLS WHICH CAN BE "SHOP-MADE"
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Figure B.

Special Tools




DESIGN 456 PROJECTOR

Tnowtle Stooting

TROUBLE PROBABLE CAUSE REMEDY
Projector inoperative with 1, No electrical power, 1, Check power source.
switch in the MOTOR or
LAMP position. 2. Loose motor pulley. 2. Tighten pulley setscrew.
3. Broken drive belt. 3. Replace belt.
4. Defective switch or wiring. 4. Check switch and circuitry.
Picture flicker. 1. Drive roller assemblies not ad- 1. Readjust ag instructed in para-
justed properly. graph 21.

2. Defective drive belt pulley. 2. Replace drive belt pulley.

3. Dirt, wear or binding in gearing. 3. Clean and repair or adjusl gearing
as insiructed in reassembly in~
structions.

Film scratches. 1. Excessively dirty film channel 1, Clean projector thoroughly.
parts (rollers, guides, etc.).

2, Worn pressure and aperture plates 2. Replace if worn or marred.

(66 and 69, Figure 4).
3. Worn or damaged film guide rail 3. Replace film guide rail.
(67, Figure 4).
Jumpy picture, 1. Logs of film loop due to damaged 1. Inspect and splice as required.
film.

2. Green film. 2. Run film through projector two or
three times to age the {ilm.

3. Shuttle tooth worn. 3. Replace shuttle assembly.

4, Misaligned shuttle tooth, 4, Adjust and align shuttle as in-
structed in paragraph 19.

5. Grooves worn in film guide rail 5. Replace film guide ratl.

(67, Figure 4).
6. Upper and/or lower loopformer 6. Free up binding loopformer.
binding.
Soft focus. 1. Dirty projection lens. 1. Clean projector lens.

2. Lens mount out of alignment. 2. Readjust focus screw as necessary.

3. Loose lens mount catch. 3. Reset tension by bending catch
carefully,

Autothreading not opera- 1. Fire shutter binding and not allow- 1, Free up fire shutter.
ting properly. ing film to pass.
Faiis to take-up or rewind. 1. Defective drive belt, 1. Replace belt.

2. Worn rim on drive roller. 2. Replace roller,




SERVICE INSTRUCTIONS

TROUBLE PROBABLE CAUSE REMEDY
Fails to take-up or rewind. 3. Drive rollers not adjusted properly. 3. Readjust as instructed in paragraph
(Cont) 21,
4. Defective spindles. 4., Replace spindle.
Noisy. 1. Loose attaching parts. 1. Tighten as necessary,
2. Gearing dry. 2. Lubricate as necessary.
Dim projected pictures. 1. Projector lamp dirty. 1. Clean lamp.
2, Wrong lamp used. 2. Use type DJL 120 V, 150 W lamp
only.
3. Lamp socket out of alignment. 3. Align lamp socket as instructed in
paragraph 18.
Format shifter not opera- 1. Aperture mask not shifting when 1. Adjust mask actuating bracket,

ting properly. changing format.

2, Format shifter stop eccentrics not 2, Readjust eccentrics as instructed

adjusted properly.

in paragraph 22.

Image not centered over 1, Aperture mask eccentric not pro- 1. Readjust eccentric.

aperture mask opening, perly adjusted.

Projector not framing 1. Lens mount loose on framing 1. Readjust upper or lower locking
properly. shaft. collar as instructed in paragraph
20,
2. Framing collar not properly posi- 2. Readjust framing collar,

tioned on shaft.

Disassenbly

1. GENERAL DISASSEMBLY INSTRUCTIONS.

a. Before beginning the disassembly procedure, be
sure to disconnect the projector fromthe power source
and remove the projection lamp and lens, Wrap the
lamp and lens in tissue paper and place them on a
shelf to protect them from possible damage.

b. If repairs require the replacemnent of electrical
items (lamp socket, motor, or switch), refer to the
wiring diagram at the end of the Parts Catalog as an aid
to wire identification and unsolder or disconnect wires
as necessary.

¢. When removing riveted parts for replacement,
the old rivet must be drilled out of the casting. Use a
drill equal to, or slightly smaller than, the diameter of
the rivet to be removed.
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d. When attaching parts (screws, nuts, etc.)are re-
moved, reassemble them loosely to the removed part
or to the tapped casting to prevent loss.

2. REMOVAL OF PARTS IN FIGURE 1. Remove parts,
as necessary, in their indexed order of disassembly,
noting the following special precautions,

a. The back cover {21} is secured by six screws.
Four of these serews (9) are inserted through the
mechanism plate and into tapped bosses in the cover;
the remaining two screws (10) are inserted up through
the base and into tapped bosses in the cover. To re-
move the back cover completely, disconnect the power
cord leads from the crimp connectors.



3. REMOVAL OF PARTS IN FIGURE 2, Remove parts,
as necessary, in their indexed order of disassembly,
noting the following special precautions.

a. Note that the air deflector (4) is secured to the
base casting with one screw (3A) while the remaining
two screws (3) attach it to the lamp socket assembly
(10). If the lamp socket is to be removed, take out the
single screw (3A} and the two lamp socket rivets and
remove the socket with deflector attached. If the lamp
socket need not be removed, remove only the single
screw (3A) sothat the deflector can be raised to expose
the motor and blower fan for inspection.

b. The conversion knob (11) must be pulled off and
nameplates (15 and 16) must be pried off to permit re-
moval of screws (17) for the replacement of switch (20).
The control housing is secured tothe mechanism plate
from the motor side by two screws (12) which are in-
serted into tapped holes in the control housging.

€. A retaining ring {23) retains the guide roller {24)
on the roller shaft (28). Removal of a second retaining
ring (23) will permit the withdrawal of the plastic
threading guide (25), spacer (26} and torsion spring
{27). Note the manner in which the bent ends of the
spring (27) engage holes in the mechanism plate and
spacer.

4. REMOVAL OF PARTS IN FIGURE 3. Rerove parts,
as necessary, in their indexed order of disassembly,
noting the following special precautions.

a. Removal of four screws (1) and two screws (2)
will permit withdrawal of both the reel arms (3) and
the assembled apindles (5}. Do not disassemble the
reel spindle assemblies.

b. Spur gears (6) and {+;canbe lifted from the studs
of the stud and support assembly (24). To free spur
gear and shaft assembly (14), loosen setserew (12) in
the spur gear (13) and disassemble these parts from
the support assembly. To free spur gear and shaft
assembly (11) loosen setscrew (8) in spur gear (10)
and disassembie these parts from the supportassem-
bly.

¢. Two small spur gears (16) and two large spur
gears {17) are retained on the studs of gear mounting
plate by retaining rings (15). Note that spring tension
washer (18) is located beneath the large gear which is
closest to the take-up arm gear shaft.

d. The removal of a single screw (19) and two re-
taining rings (20) will permit the gear mounting plate
assembly (24} and all remaining reel arm parts to be
disassembled from the mechanism plate.

5. REMOVAL OF PARTS IN FIGUEE 4. Remove parts,
as necessary, in their indexed order of disassembly,
noting the following special precautions.

a. Before disassembling the film drive roller and
shaft assembly and loopformer parts, note carefully
the manner in which the gear retaining spring (3) and
spring ratchet (4) are installed so that they can be
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reassembled in the same manner, Carefully remove the
spring (3) and disassemble parts (4 through 8) from
the rear of the film drive roller and shaft assembly,

b. To remove lens carrier assembly (73}, loosen
cne getscrew (11) and remove framer Knob (12) from
shaft (13). Swing open lens carrier assembly (73},
loosen three setscrews (11) in collars (14) and (15)
and unscrew shaft (13) from mechanism casting.

¢. When removing lower loopformer (22) and upper
loopformer (41) from mechanism casting, note the
manner in which the parts were disassembled to in-
sure proper reassembly.

d. If the aperture plate parts (65 through 71) are
removed, note carefully the manner in which gide ten-
sion spring (65) and arm (66) are assembled to insure
proper reassembly.

6. REMOVAL OF PARTS IN FIGURE 5. Remove
parts, as necessary, in their indexed order of disas-
sembly, noting the following special precautions.

a. To removethe lens carrier from the mechanism
casting refer to paragraph 5.

b. Remove setscrew from focus knob (14) and pry
knob from its shaft, Pry off trim plate (2) and remove
parts (5 through 9), and remove two screws(3). Inspect
the washer (7) for damage, dryness or hardness and
replace if necessary.

c. Pregsure plate and stud assembly (15) can be re-
moved from lens mount (10) without disassembling the
mount from mechanism casting. Swing open lens car-
rier cover and remove the retaining rings (13). Re-
move the pressure plate parts.

7. REMOVAL OF PARTS IN FIGURE 6. Remove
parts, as necessary, in their indexed order of disas-
sembly, noting the following special precautions.

a. Loosen setscrews (33)and (35) so that drive pin-
jon (34) and manual knob {36) are loose on main shaft,
Pry retaining ring (37) from its groove in the main
shaft and press shaft toward rear of projector until
the manual knob can be slipped from the shaft; then
withdraw shaft toward the front of projector, removing
drivepinion (34) and friction washer (39) in the process.

8. REMOVAL OF PARTS IN FIGURE 7. Remove
parts, as necessary, in their indexed order of disas-
sembly, noting the following special precautions.

a. Note that export models are equipped witha "T"
shaped tilt shaft rather than the single rod type used
on the 456A and 456Z projectors.

b. Rest projector base on its side to expose motor
mounting screws (11) which tap into threaded inserts
(12). Support motor (20) while removing screws, and
lift out motor with fans (9)and (10) installed. Brackets
(18) and (19) need not be disassembled unless mator
is in need of replacement.

c. Note that export models (456X, 456XP, 456XF)
are equipped with a transformer (23C). Disassemble
by removing three gerews (23A) and washers (23B).
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Reassembly and r4djustment

9. GENERAL.

a. When the reassembly procedure includes the
staking of rivets or other parts, all such riveting and
staking should be accomplished before any other reas-
sembly procedures are attempted. Be sure to support
the casting or plate solidly while performing the riv-
eting or staking operation.

b. Be sure to follow the lubrication proceduresin-
dicated in the reassembly instructions, using the Bell
& Howell lubricants notedinthe chart atthe end of this
section. Lubricate sparingly and wipe away excess lu-
bricant with a lint-free cloth.

¢. When installing electrical parts {(motor, switch
or lamp socket), refer tothe wiring diagram at the end
of the Parts Catalog for proper wiring connections.

10. REASSEMBLY OF PARTS IN FIGURE 7. Reassem-
ble parts in reverse order of disassembly, noting the
following special precautions.

a. To completely assemble the film cutter to the
base, first place the spacer (30) ontothe base with the
pointed end toward the post of the base. Next place the
film cutter (29) over the spacer with the formed end
toward the post of the base, and add the film cutter
guide (28) with lettering up and pointed end toward the
post of the base. Secure to the base with two rivets (27).

b. When assembling rubber foot (26) to base, note
that counterbore of foot must be away from the base and
that the rivets must be inserted downthroughthe base
and the feet.

c¢. Motor parts should be preassembled as follows:
Assemble the grommets {14) into the motor mounting
brackets (18) and (19) andthe inserts (12), with washers
(13), into the grommets. Insert screws (17) through
holes in the short bracket (19); thenthroughthe motor
(20) and finally through the holes in the long bracket
(18), Install and tighten the two nuts (15) and washers
(16). Assemble the fan and hub assembly (9) onto the
long end of the motor shaft with fan hub away from the
motor. Secure fan to the motor shaft with setscrew (8).

d. Position motor onbase and align the holes inthe
base with those in the mounting inserts (12}, bheing
careful not to damage blower fan blades against the
cast wall of the blower housing. Install and tighten the
three screws (11). Secure motor fan (10)at the oppo-
site end of motor shaft. For export models install the
multi-bladed fan (10), securing it with setscrew (94).

e. Assemble drive pulley (7)ontothe long endof the
motor shaft with hub away from the motor. Center the
groove of the pulley over the wall of the blower housing.
Secure the pulley to the shaft with setscrew (8).
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f. Install the main plate assembly (2) ontobase as-
sembly against the mounting uprights just behind the
film guide groove in the base. Secure mainplate to the
base with three screws (1).

I1. REASSEMBLY OF PARTS IN FIGURE 6§, Reas-
semble parts in reverse order of disassembly, noting
the following special precautions.

a. Assemble the friction washer (39) to the main
shaft (38)and lightly oilthe rear end of the shaft, Insert
end of shaft through the bearing inthe short cast arm of
the mechanism plate, assemble the drive pinion {34),
hub to the right, to the shaft, and insert the shait
through the bearing in the long cast arm. Press the
shaft toward the rear of the mechanism plate until the
front end of the shaft clears the cut-out at the front
edge of the mechanism plate. Hold the manual knob
(36) in this cut-out and slide the main shaft forward un-
til it engages the knob. Tighten the knob setscrew just
enough to hold, and assemble the retaining ring (37) to
main shaft groove so that the friction washer (39) is
captured against the bearing in the short cast arm.
Temporarily tighten the drive pinion setscrew (33)
just encugh to hold,

b, Tap the knob end of the main shaft with 2 mallet
to seat the retaining ring (37) flush against the knob
gide of the recess wall. Assemble the thrust washer
(32) onto the main shaft. Note that one face of the pull-
down cam (31) has anidentification dot (shallow indent).
Install the cam on the main shaft with this dot facing
the main shaft knob. Position the cam sothat the iden-
tification mark (Figure C) is at the bottom, below the
main shaft. Dip the setscrew (30) inshellac and insert

INSTALL SET-
INSERT
CLEARANCE SCREW HERE
GAGE HERE

IDENTIFICATION
MARK

PINION

SETSCREW

DRIVE
CAST PINION

Figure C. Installing Pull-Down Cam and Drive Pinion




it into the setscrew hole. Tighten the setscrew secure-
1y. and wipe excess shellac from surface of cam.

¢. Loosen setscrew (35) in the manual knob (36) and
visually center the knob in the main plate cut-out.
There must be sufficient clearance oneither side of the
knob to eliminate any binding of the knob against the
main plate. Tighten the setserew (35) securely andturn
the main shaft. The shaft must turn freely with no bind-
ing or high spots. If binding does occur, tap the shaift
lightly to free it.

d. Grease both sides of washer (25) and assemble
the washer to the pivot serew (23) withthe bowed face
against the shoulder ofthe screw. Assemble the shuttle
and framer lever assembly over screw and add spacer
{28) over the end of the screw. Assemble to projector
engaging stud of bracket (26) with noteh of format shift-
ing bracket and the threaded end of the screw through
the hole in the mounting bracket. Loosely secure the
parts to the bracket with one nut (24}.

e. Lightly grease the pull-down cam {31)where the
shoes will make contact. Withthe shuttle and pull -down
cam in a horizontal position, insert the cam shoes (29)
between the cam andthe shuttle openings. Note that any
combination of cam shoes may be used to obtain the
proper fit. Turn the manual knob one full revolution in
both the clockwise and counterclockwise direction; fit
must be snug without biriding. If too loose or too tight,
correct the condition by selecting a suitable combina-
tion of cam shoes, Then finish securing the shuttle to
the mechanism plate by tightening the Sems nut (24)
securely.

f. Install the in-out cam {22) so that its holes line up
with those in the pull-down cam and the high section of
its rim is toward the shuttle. Addthe shutter (21} with
the open side of the shutier away fromthe cams and the
two screw holes linedup withthose inthe cams. Install
the shutter washer (20}, align all holes, and install the
two screws (19). Before tightening the serews, hold the
manual knob firmly and remove excess play inthe in-
out cam, shutter and washer by rotating these parts
counterclockwise against the two screws; then tighten
the screws securely. Turn the manual knob inboth di-
rections to make certainthat all parts rotate freely and
without binding. Now remove the drive pinion setscrew
(33) and insert the drive pinion clearance gage (Figure
B) between the drive pinion and the face of the bearing
in the short cast arm. Rotate the main shaft until the
manual pull-down cam is at the positionshownin Fig-
ure C; then rotate the drive pinion until its setscrew
hole is aligned with the identification mark onthe pull-
down cam. Dip the setscrew in shellac and, while
pressing the drive pinion and manual knob toward one
ancther, install and tighten the setscrewsecurely. Re-
move the clearance gage.

g. Lightly grease the studs of the pulley mounting
bracket and install a washer (14)oneachstud. Apply a
light film of grease to each stud and install the drive
rollers (15) and remaining washers (14) to the studs,
securing these parts with the retaining rings (13).
Check to make sure that the rollers spin freely and
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smoothly. Assemble the spring loading bracket assem-
bly {(18) to the pulley mounting bracket assembly with
the two serews(17). Line up the edges of both brackets
and tighten the screws enough to hold. Lightly oil the
end of the pulley mounting bracket shaft and insert the
shaft through the bearing hole inthe safety shutter as-
sembly, with the ear of the actuating plate between
shoes of the drive pulley assembly. One drive roller
must be on each side of the shutter pulley, Install a re-
taining ring (11) to secure pulley mounting bracket and
engage the drive belt with the motor pulley and the two
drive rollers.

h. Assemble the safety shutter assembly (10)to the
projector. The safety shutter must locate on shoulder
of pivot stud (7} with the front endof the assembly in-
serted through the mechanism plate. Install screw (8)
into pivot hole of mounting plate of fire shutter assem-
bly. Hold fire shutter assembly flat to keep serew from
falling out, and position spring (12) over the shoulder of
the pivot screw. Turn the screw tightly into the tapped
hole of the pivot stud. Cross the legs of the spring
and engage them in the slotted earsof the safety shut-
ter bracket. Secure the front end of the safety shutter
by installing and tightening screw {9), Move the for-
ward-reverse lever throughall three positions to make
certain that the lever moves freely and locks in each
position. Place the lever inthe "still” (center) pasition
and visually check the centering of the perforated heat
filter with the aperture opening. Adjust for centering
and minimum amount of play by bending the legs of the
pivot spring and moving satety shutter mounting plate
up or down as necessary,

12, REASSEMBLY OF PARTS IN FIGURE 3. Reas-
semble parts in reverse order of disassembly, noting
the following special precautions.

a. Assemble lens carrier parts as follows: Grease
recess of shaft and assemble washer (7) over end of
shaft. Assemble [ocus shaft and pin assembly (8) into
hole of lens carrier (10), and place spring (6) over
focus shaft. Secure focus shaft to lens mount with re-
taining ring (5). Assemble springs (14) aver the studs
on the pressure plate and stud assembly (15) and se-
cure to the lens carrier with retaining rings (13)
with longest rail toward mounting ears of lens carrier.
Retaining rings must be assembled straight in from
end of casting to avoid interference.

! CAUTION i

Do not distort pressure plate whenassembling.
When holding in, press only in the area at the
staked ends of the studs.

Assemble cover plate (12} to lens carrier and loosely
secure with two screws (11), Assemble lens carrier
cover (4) to lens carrier using shim washers (9) be-
tween cover and lens carrier. Shims are tobe used in
pairs, as required, to maintain a minimum clearance
of 0.005 between lens carrier cover and loopformers,
without binding. Tighten previously assembled screws
{11).
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13. REASSEMBLY OF PARTS IN FIGURE 4. Reas-
semble parts in reverse order of disassembly, noting
the following special precautions.

a. Assemble the fire shutter tension spring (68) to
recess of fire shutter pivot stud. Short end of spring
is to be engaged with fire shutter actuating ear and long
end is to be hooked over side tensionarm (66), Actuate
ear of fire shutter and release slowly severaltimes to
check proper operation of shutter, Shutter must return
to stop on framing bracket without binding.

b. Place aperture plate (69) on the work bench with
the stud up and away from you. Assemble the side ten-
sion arm (66) over the stud with the tension arm prongs
down and into the aperture plate slots. Assemble the
spring {65} with the center loop toward youand the ends
of the spring enteringthe holes inthe side tension arm.
Place the loop opening of the spring into the stud groove
and press the spring in until it seats. Side tension arm
should exert a tension of 160 grams minimum to 180
grams maximum. It may be necessary to adjust the
side tension spring (65) as shown in Figure D uatil the
proper tension isobtained. Then assemble the aperture
plate loosely to the mechanism plate with the two
screws (64). Line up the aperture opening and tighten
the two screws securely. Assemble the guide rail (67)
to the aperture plate. Position the guide rail over the
threaded studs, and while holding the guide rail in, with
tangs against the inside edge of the slots in the aper-
ture rail and aperture plate, secure the guide rail with
two screws (64). After the aperture plate screws are
tightened, unhook fire shutter tension spring (68) from
ear of the side tension arm (66). Place free end of
spring (68) between rear of side tension arm and mech-
anism plate.

c. Pick up shaft (53) and assemble one retaining
ring (51) to groove at either end of the shaft; then from
the other end of the shaft assemble spring washer {52)
with bow up. Assemble spring (54)over shaft and place
two upper spring stop plate and sleeve assemblies (55)
over the spring and shaft. Assemble shim washer (74)
over shaft. Assemble spring (56) over shaft and com-
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plete assembly by inserting a second retaining ring
(51) to groove of shaft.

d. Assemble spring (49) over snubber pivot bushing
with straight end of spring intothe shear formed notch
of upper loopformer mounting plate. Liberally apply oil
to the pivot shaft (48), assemble into bushing of mount-
ing plate and secure at rear side with retaining ring
{47). Snubber must pivot freely without binding and the
spring must return snubber arm to the running position.
Apply light coating of grease to the actuating shaft of
snubber arm and assemble tension spring (46) over the
shaft. Then assemble washer (45) and roller (44)over
the shaft. Secure the assembly to shaft with one retain-
ing ring (43). Assemble the threading knob assembly
(42) to the snubber arm shaft with the flat of the knob
over the flat of the shaft. Press knob firmly onto the
shaft to seat.

e. Apply a light coating of grease to two roller
shafts of upper loopformer. Place guide roller (40)
over the right shaft of the loopfiormer and roller (39}
over the left shaft of the loopformer, bothwith recess
up. Assemble two washers (38}, one over each shaft, to
the lecopformer. Secure rollers withtwo retaining rings
{37). Rollers must not have excessive end play and must
be free of binding. Position upper film guide (35}
against the mounting plate and loosely secure with one
screw {(34), Film guide will be final tightened after as-
sembly to the mechanism plate. Assemble one washer
{25) to shaft of upper loopformer assembly, and liber-
ally apply ¢il to the shaft, Insert the loopformer shaft
into the bushing of the mounting plate, engaging tabs of
loopformer between the spring loaded shoes of the
mounting plate. Place a ,002 shim between loopformer
and bearing washer. Place locking collar (24)overthe
rear of the shaft. Secure the collar withtwo setscrews
(23}, Secure the upper loopformer assembly to the
mechanism plate with two screws (18), Do not fully
tighten these screws. Assemble one screw (16) from
inside of mechanism plate through the aperture plate
and into the upper film guide. Tighten two previously
assembled screws (16} to complete assembly of upper
loopformer assembly. Actuate loopformer up and down
to assure free gperation. Assembly must be free from
binding in either direction.

f. Place bumper (32) onto the inner side of the
lower tab of the plate (33); holes in bumper and plate
must line up. Assemble one retaining ring (27) to the
groove at one end of shaft (29); then from other end
of shaft assemble spring washer (28) with bow up.
Assemble spring (30) and plate {31) over the shaft.
Then insert second spring washer {28) over the shaft
with bow down. Assemble remaining retaining ring
(27) to other end of shaft to complete the assembly.

g. Apply a light coat of grease to the roller shafts
of the lower loopformer. Assemble two rollers (21} to
the lower loopformer (22) with recess up and add two
washers (20), one over each shaft, into the roller re-
cess. Secure rollers to shafts with two retaining rings
{19). Secure lower {ilm guide (17) to edge of mounting
plate with one screw (16). Oil the shaft of the loop~
former and roller assembly and add one washer {25) to
the shaft. Insert the lower loopformer shaft into the
bushing of mounting plate (33), engaging the tabs of




loopformer betweenlower stop plate and bumper. Place
a .002 shim between loopformer and bearing washer.
Assemble collar {24) io the shaft and secure with two
setscrews (23). Secure lower loopformer assembly to
the mechanism plate withtwo screws (16) while holding
the Iloopformer assembly against aperture plate.
Actuate loopformertoassure free operation. Assembly
must be free from any binding.

h. Assemble shaft (13) through collars (14 and 15)
into lens carrier (73). Adjust collars (14 and 15} on
shaft as instructed in paragraph 21, Figure G. Secure
collars with three setscrews (11). Secure framer knob
(12) to shaft (13) with one setscrew (11).

i. Assemble washer (10) over the end of drive roller
and shaft assembly (9) and oil the end of the shaft.
Lightly oil gears {8) and {6). Assemble gear (8) to the
drive roller shaft and place drive gear lever and stud
assembly (7) over this gear. Assemble gear () and
spacer (5) to the shaft. Add ratchet spring (4) to the
shaft with depressions engaged with gearteeth. Assem-
ble spring (3) to shaft with the short end of the spring
engaged in the slot on the shaft. Apply light film of
grease to the remaining stud on the gear plate and as-
semble gear (2). Secure with retaining ring (1).

14. REASSEMBLY OF PARTS IN FIGURE 3. Reas-
semble parts in reverse order of disassembly, noting
the following special precautions.,

a. Insert bearings (21) through holes in supply and
take-up arms {23) fromthe unpainted sides of the arms.
Apply grease toboth arms around bearings. Adda steel
ball (28) on either side of each bearing. Add cam (26)
aver the bearing of the supply arm and cam (27) over
the bearing of the take-up ram with prongs toward top
of main frame. Install tension springs (25) over the
bearings, small diameter down and endof small diam-
eter toward top of mechanism plate. Assemble the gear
mounting plate (24) and install the two large retaining
rings (20) to secure all parts, Secure the gear mounting
plate to the main plate with the single screw (19).

h. Lightly oil the end of the spur gear and shaft as-
semblies (11) and (14) and assemble one shaft into the
supply arm bearing and one shaft intothe take-up arm
bearing from the arm side. Assemble spur gear (10)
over end of gear shaft. Insert a 0.003 shim between
gear face and bearing face, press down lightly on the
spur gear, and tighten its setscrew (9) securely. Check
to make certain that the assembled spur gear and gear
and shaft assembly have 0.002 to 0.003 inch end play.
Repeat the above procedure withthe take-upgear shaft
assembly (14) and its spur gear (13) and setscrew (12).

c. Lightly grease each gear stud of the gear mount-
ing plate (24). Install one spur gear (16} onto its gear
stud so that it meshes with the supply arm spur gear
(10). Install second spur gear (16) onto its gear stud so
that it meshes with the take-up spur gear (13). Secure
bhoth gears with the retaining rings (15). Assemble the
large spur gears (17) on their studs witha spring ten-
sion washer (18), bowed side down, beneath the gear
closest to the take-up arm.

d. Lightly greaseall gear studs ofthe reel arm sup-
ports (23). Assemble one gear (7}, hub down, onto its
stud on the supply arm and the other gear (7) onto its
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stud on the take-up arm, also with hubdown. Add four
gears (6), with hubs down, on the two remaining studs
of both arms. Lightly grease all gear teeth and care-
fully assemble the reel arms tothe supports, installing
and tightening the serews (1 and 2).

15. REASSEMBLY OF PARTS IN FIGURE 2. Reas-
semble parts in reverse order of disassembly, noting
the following special precautions.

a. Assemble forward-reverse knob (37) to revers-
ing lever with lettering positioned so as to be readable,
and secure with the screw (36).

b. Assemble screws (29) to rollers (31and 32), with
head of screw inrecesgsof roller, andinstall to the up-
right of the base. Assemble the film deflector (33) over
the threaded end of the upper screw sothat it fits into
the formed recess and secure inplace with hex nut (30).

c. Install the torsion spring (27), short tang first,
over the idler stud protruding from the mechanism
plate. Engage the short tang of the spring with the hole
in the mechanism plate. Install spacer {26) and guide
(25) over the stud and the long tang of the spring and
secure these parts with retaining ring (23). Assemble
roller (24) to stud and secure with the second retaining
ring (23).

d. Assemble nut (22) and screw (21} to the control
housing {13), Check and adjust gap between nut and
underside of serew head with shim of 0.047. Apply
grease to all surfaces of the interlockplate (18) which
will contact the control housing (13}, Assemble end of
plate with elongated slot through notch in center wall,
with angled edge toward top of control housing. Place
two spacers (18) on the assembly. Assemble switch
(20) onto the control housing with notch side of switch
toward top of contrel housing. Secure switch to hous-
ing with two screws (17). Actuate the switchto assure
switch and interlock plate are working properly. As-
semble sleeve (14) over the three switch leads and slide
down as close as possible to rear of switch assembly.
Apply lamp designation labelto shelf of control housing
approximately 1/8 inch infromfront edge and centered
in other direction. Smooth down label (38) to assure
goad adhesion using clean dry rag. Place the control
housing {13) onto the main plate with format shifting
shaft of main plate through long rectangular opening of
control housing. Secure the assembly to main plate with
two screws (12), Press format shifting knob (11) onto
protruding shaft through control housing.

e. Pull lead wires of lamp socket and bracket as-
sembly through elamp (9), and assemble clamp to main
plate with screw (7) and washer (8), Secure lamp socket
assembly (10) to main plate with two screws (5) and
washers {6), Attachleadwirestolamp socket assemhly
as shown in the wiring diagram, Figure 8. After the
projector is assembled, the lamp socket must be
aligned as instructed in paragraph 17. Secure the fan
shield (4) to the lamp socket bracket with two secrews
(3). Bend the end of the fan shield down around the fan
and secure it tothe blower well with screw (3A). Dress
the leads and pull them up snugly so they do not touch
the motor.
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16. REASSEMBLY OF PARTS IN FIGURE 1. Reas-
semble parts in reverse order of disassembly, noting
the following special precautions,

a. Assemble the lamphouse air baffle (24), spacer
(25} and cateh (26) to the lamphouse (27) with one rivet
(23). Do not install the assembled lamphouse assembly
(22} until the lamp socket is aligned.

b. Insert cover release button (4) into top hole of
front cover (8). Add catch plate (3) onto button with
bulge up and rivet together with rivet (2).

17. FINAL INSPECTION.

a. Open the film gate and manually rotate the main
shaft knob while watching the movement of the shuttle.
The shuttle tooth should travel in the center of the
shuttle slot. If necessary, bend the shuttle carefully to
insure that the shuttle tooth does not touch either side
of the slot. {Refer to paragraph 18.) i

b, With the projector grounded, plug the line cord
into the 110 to 120 volts outlet. With the off-motor-
lamp switch in the motor position, run the projector
in "forward" while applying grease to the gear train
with a brush. Be very careful not to get grease on the
drive belt or the motor pulley. After greasingand with
the projector still running, apply naphtha to the drive
belt and pulley with a brushto remove any grease or oil
from these parts; then blow dry with a low-pressure
jet of compressed air.

c. With the lens removed, film gate open and pro-
jector running in forwarddirection, move the forward-
reverse lever to ''still" (center) peosition. The safety
shutter must drop in front of aperture opening at the
very moment that the motor stops running. Repeat the
same check by moving the forward-reverse lever to
"reverse' position and then to '"still' position. At the
same time, check to make certain that the mechanism
{drive rollers and sprockets) beginto drive just before
the safety shutter clears the aperture opening. Turn
off projector and, if necessary, adjust safety shutter
operation as instructed in paragraph 20.

d. With the film gate closed, check to make certain
that there is no play in the lens carrier. If necessary,
bend the lens carrier spring catch with a pliers to
eliminate play. '

e. Check all attaching screws and nuts to make cer-
tain that they are tightened securely and visually check
the projector for missing parts. Pick up the unit, turn
it over and shake it to make sure no loose parts are
lying in the mechanism.

f. Check to make sure that all lead wire connec-
tions are secure by tugging gently onthe lead wire near
the terminal connection, and see that all leads are
properly dressed out of the way of moving parts.

g. Make final projector adjustments as outlined in
paragraphs 16 through 20. Then make a final test of
projector operation as outlined in the Final Test sec-
tion.
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18, CHECKING SPINDLE TORQUE.

a. The spindle assembly on the front (rewind) arm
must be replaced if (1) ¥ilm spills from the reel which
indicates that the spindleistoo loose, or (2) If the pro-
jector pulls film from the reel or the perforations on
the film are damaged. This would indicate that the
spindle is too tight.

b. The spindle assembly en the rear {take-up)arm
must be replaced if (1) The reel will not take up the
film which is an indication that the spindle is too loose,
or (2) If it pulls bottom loop out or damages film per-
forations or causes picture unsteadiness.

19. LAMP SOCKET ALIGNMENT, Ag illustrated in
FigureE, the lamp socketis secured with two screws,
One screw is inserted through an over-sized hole in
the main plate; thus, when both screws are loosened
slightly, the socket can be rotated to obtain full and
even light through the aperture opening,.

a. Rotate the manual knob until the shutter clears
the aperture opening. Install the projection lamp.
Make certain that it is seated firmly in the socket.

b. Install the projection lens and switch onthe pro-
jector. Focus the lens until the image of the aperture
is sharp on the screen and note whether a dark area is
evident at the top or bottom of the image,

c. If dark area was noted, switch off the projector
and loosen the lamp socket screws just enough toper-
mit the lamp socket to be rotated. A dark area at the
top of the aperture image indicates that light is pro-
jecting at a slightly downwardangle. With the blade end
of a screwdriver, apply a slight amount of pressure
against the top edge of the rear socket counterclock-
wise.

d. If the dark area appeared at the bottom of the
aperture image, it indicates that the light is projecting
at a slightly upward angle. Inthat case, apply pressure
to the bottom edge of the rear socket screw, rotating
the lamp socket clockwise.

e. It may be necessary to repeat the adjustment
several times, switching on the lamp between adjust-
ments to check the image. When the aperture image
appears fully and evenly lighted, tighten both lamp
socket screws securely, watching the image to make
certain that the socket does not move out of alignment.
Then switch off the projector and install the lamphouse.

20. SHUTTLE TOOTH ADJUSTMENT. Excessive or
inadequate protrusion of the shuttle teethwill resultin
improper film fransport during operation. Proper
shuttle tooth protrusion is checked with the shuttle
tooth Go-NO-Go gage shown in Figure B, Proceed as
follows.

a, Set the framer knob at the approximate center of
its travel range, shuttle in standard 8-mm format, and
swing open the lens carrier.
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Figure E. Lamp Socket Alignment

b. Rotate the main shaft knob until the shuttle teeth
reach the approximate center of the downstroke.

¢. Place the notched edge of the shuttle protrusion
gage against the aperture plate with the deepest notch
positioned directly over the shuttle teeth,

d. While holding the gage lightly but firmly against
the aperture plate, slide the gage slowly downward. If
the shuttle teeth catch against the "go" step of the
gage, the teeth are protruding too far beyond the sur-
face of the aperture plate. If the teeth pass the *'go"
step of the gage but fail to catch against the '"'no-go"
step, the teeth are not protruding far enough. Also,
note if shuttle teeth are proiruding an equal amount.

e. To adjust shuttle igoth protrusion, remeove the
lamphouse and lamp and rotate the manual knob until
the shuttle teeth are at the center of the down stroke,
Insert the shuttle bending tool through the opening in
casting, just forward of the lamp socket, and engage
the slot of the tool with the shuttle tooth arm. Note,
in Figure F, that the bhending tool should engage the
arm on the annealed (shiny) area. To increase the
height of shuttle teeth above the aperture plate sur-
face, move the handle of the tool away from the pro-
jector main plate; to decrease height, move handle
toward main plate. If shuttle teeth are protruding un-
evenly {one tooth protruding more than the other), the
bending tool can be raised or lowered, thereby twisting
the shuttle tooth arm slightly,

CAUTION }

The shuttle tooth arm must be bent carefully,
and in small amounts, checking between each
bending operation until shuttle tooth height is
properly established. Use extreme caution
when bending so as not to distort aperture
plate components or damage the shuttle teeth.

f. On the early models, carefully rest the projector
on its back surface (lens pointing up) with the format
shifter locked in super 8-mm position. Open the lens
carrier and set the framer knob at the approximate
center of itstravel range. Place a strip of film onto the
aperture plate and turn the manual knob until the
shuttle teeth are at the extreme top and extending
through the film. With a magnifying glass, checkto
make certain that the teeth are approximately in the
center of the perforations. To adjust centering, refer
to Figure F, and loosen the screw (1) and hex nut (2),
leaving hex nut (3) tight. Engage the 3/8 inch diameter
holes of the shuttle tooth gentering tool (Figure B)
with the two hex nuts (2) and (3) and while viewing the
shuttle teeth, move the handle up or downuntil shuttle
teeth are centered. Tighten the screw (1} and then
hex nut (2} to lock the adjustment.

g. On later models, the procedure is the same as

outlined in paragraph f. However, adjust centering as
necessary by loosening screw in adjusting slot and

11




SERVICE INSTRUCTIONS

ENGAGE BENDING TOOL IN
ANNEALED (SHINY) AREA

SHUTTLE
TOOTH ARM

A - IN FORWARD OPERATION, 3 FRAME LINES
MUST BE VISIBLE AT TOP OR BOTTOM IN
EXTREME POSITIONS OF FRAMING KNOB

B - [N REVERSE OPERATION, 2 FRAME LINES

MUST BE VISIBLE AT TOP OR BOTTOM IN
EXTREME POSITIONS OF FRAMING KNOB

{EARLY AND LATER MODELS)

Figure F, Adjusting the Shuttle (Early Models Only)

moving bracket in either direction (See Figure H,
item 7}.

21. FRAMER ADJUSTMENT. The framing mechanism
must be adjusted to permit maximum picture framing
in either direction. Proceed in the following manner.
Refer to Figure G. '

a. Apply a light brushing of grease to the threads
of framer shaft assembly. Assemble threaded end of
framer knob and shaft assembly through the upper ear
of mechanism plate. Position lens carrier assembly
between the ears of the mechanism plate while
pushing framer shaft through upper ear of carrier.
Assemble collars (14, Figure 4}, with threaded hole
toward upper ear, and collar (15) onto framer shaft.
Then push framer shaft through lower ear of lens
carrier and thread into lower ear of mechanism
plate. Thread shaft until end is just coming through
the ear, and flat side is facing you.

- b. Place a 0.027 shim between the lower ear of the
mechanism casting and the lens carrier.

c. Hold the lens carrier against the shim. Holdthe
upper and lower collars (14, Figure 4) against the
lens carrier ears and tighten the collar setscrews
{11).

d. Place 0.100 spacer between the lower collar and

the framer collar {15, Figure 4)andtightenthe framer
collar setscrew (11). )
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e. Framer knob must turn freely, without binding.
If it does not, adjust the upper collar to free it,
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Figure G, Framer Adjustments



22, SAFETY SHUTTER ADJUSTMENT, The rubber
drive rollers which drive the shutter pulley must
make contact and begin driving the mechanism (in for-
ward and in reverse) before the safety shutter clears
the aperture opening. With the back cover removed and
the projector line cord connected to the power source,
switeh on the projector. This test is to be made without
film.

a. Operate the projector, firstintheforwarddirec-
tion and then in the reverse direction. Watchthe safety
shutter carefully as the lever is moved fromthe "' still"
position to either of the operating positions.

b. Proper operation of the safety shutter is con-
trolled by the elearance betweenthe upperdrive roller
and the rim of the shutter (Figure H), The nominal
clearance is 0,062 + 0.015 inch. If, when operating in
reverse, the safety shutter tends to clear the aperture
opening before the shutter beging to revolve, this clear-
ance should be increased towardthe high (0.077) toler-
ance limit. If, when operating in forward, the safety
shutter clears the aperture opening too soon, the clear-
ance should be reduced toward the lower (0.047 inch)
tolerance limit.

c. To adjust, place the lever in the "still" (center)
position and loosen the two screws which attach the
spring loading bracket to the pulley mounting bracket.
Insert shim stock of the desiredthickness (to increase
or decrease nominal clearance of 0.062 inch) between
upper drive roller and rim of shuiter. While main-
taining a light pressure on the roller, tighten the two
loading bracket screws securely.

d. Retest safety shutter operation and readjust, if
necessary, by changing the thickness of the shim stock
inserted between roller and shutter rim.

23. APERTURE MASK ADJUSTMENT (Figure H).

a. With the back cover of the projector remaved,
adjust the aperture mask in the following manner:
Place the projector switch in the "OFF" position and
mave the format shifting lever into the super 8-mm
position. Place the projector switch into the "LAMP”
position. Assemble shim (Figure B) between shilting
lever and switch interlock. Adjust eccentric (1) by
moving until the eccentric contacts the arm of the
shifting lever. Tighten eccentric locking nut (2) tose-
cure in position.
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b. Return projector switch to "OFF" position, and
move the format shifting lever to the standard 8-mm
position. Move projector switch back to the "LAMP™
position. Assemble shim (Figure B) between shifting
lever and switch interlock. Adjust eccentric (3) by
moving it until it contactsthe armof the shifting lever.
Tighten eccentric locking nut (4) to secure in position.

¢. To checklor aperture mask shifter centering, the
lens carrier should be lelt open. Actuate the format
shifting lever in both extremes of framer knobtravel.
Mask musi completely shift from one format to the
other, in either extreme of framing range. Also, mask
actuating lever {5) must not touch actuating ears of
mask after shifting to either format, and in both ex-
tremes of {raming range, I the mask actuating lever
(5) does not allow the mask to completely shift or is
touching the ears of the mask, adjustthe lever as nec-
essary by loosening screw (6) and moving the lever in
direction necessary.
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LUBRICATION CHART

NQOTE: When cil is specified, use Bell & Howell Spec. 1543,

ITEM LUBRICATION
Interlock plate (2-19) Grease (Spec. 1956) all surfaces contacting the control housing.
Gears (3-6, 3-1) Grease (Spec. 1956) all gear teeth.
Bearings (3-21) Grease (Spec. 1956) arms around bearings.
Reel arm supporis (3-24) Grease {Spec. 1956) all gear studs.
Gear mounting plate (3-25) Grease {Spec. 1956) each gear stud.
Drive gear plate (4-17) Grease {Spec. 1856) stud.
Lower loopformer (4-22) Grease {Spec. 1956) roller shafts.
Upper loopformer (4-41) Grease (Spec. 1956) roller shafts.
Snubber shaft (4-48) Grease (Spec. 1956) actuating shaft.
Focus shaft (5-8) Grease (Spec, 1856} end of shaft,
Pulley mounting bracket (6-16) Grease (Spec. 15186) each stud.
Wasgher (6-25) Grease (Spec. 1856) both sides.
Pull-down cam (6-31) Grease (Spec. 1958) surfaces where shoes will make contact.
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24, GENERAL INSTRUCTIONS,

This sectioncontains specific teststobe performed
to insure that the projectorisinproper working order.
Tests will also serve to indicate the possible trouble
or malfunction in the projector so that time can be
saved in trouble shooting and servicing. Note that the
projector is to be operated only froma 110 to 120 volts
a-c, B0-ecycle power source.

25. INSPECTION PROCEDURE,

a. Visually inspect the projector for missing parts.
Pick upthe projector, turn it over, and shake it to make
sure that no loose parts are inside.

b. Check the blower cover screw for being securely
tightened.

¢. Check motor fan and blower fan for being se-
curely tightened to the motor shafi by exerting hand
pressure.

d. Check to see that the screws in the worm gear,
and pull-up cam are securely tightened. '

e. Check the end play of the drive roller shaft by
pressing the end of the shaft. Drive roller must be
under spring tension and springs must not be loose.

f. Check motor mounting screws for tightness.

g. Check all wires for being properly dressed out of
the way, and check all solderless connectors for being
securely pressed onto lugs.

h. Check four serews securing the loopformers for
tightness. Check the operation of the loopformers and
snubber lever for binding. Spring pressure must return
the loopformers and snubbker lever after actuating.

i, Open and close the lens carrier to make certain
that it latches securely inplace. If necessary, bend the
fingers of the lens carrier catch to increase the ten-
sion,

j. Check the manual kneob shaft for a slight amount
of end play. Rotate manual knob to check the fit cof the
cam shoes. Cam shoes should fit snugly but without
binding, and proper fit is obtained by selectingthe ap-
propriate combination of shoes.

26. SAFETY SHUTTER OPERATION TEST, It is im-
portant that the drive rollers, which drive the shutter
pulley, make contact and begin driving the mechanism
{either in forward or reverse) before the fire shutter
clears the aperture opening. With the back cover re-
moved and the projector connectedto the power source,
switch on the projector. Thistest is to be made without
film. Operate the projector, firstinthe forwarddirec-
tion and-then in reverse. Watchthe action of the safety
shutter and the drive rollers against the shutter rim as
the lever is moved fromthe " still" positionto either of
the operating positions. If necessary, adjust drive
rollers as instructed in paragraph 20.

27. OPERATIONAL TEST, Thread the projector with
film, using a full reel, and run the projsctor to check
for proper operation, Check the following items during
the test.

a. Listen for unusual noises that may indicate insuf-
ficient lubrication,

h. If film should spill from the feed reel during
operation, it is necessary to replace the reel spindle.

¢, If the film fails to maintainits loop above or be-
low the aperture, check the shuttle tooth height as de-
scribed in paragraph 18, and readjust if necessary.





