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Model 1592C Autoload Filmosound Projector

FEATURE DESCRIPTION LIST

Operating Voltage (Domestic) . . . ... ... . i as 120VAC, 60Hz
Operating Voltage (EXport)- - . . - v - o o v vt i i e e et 120VAC, 50/60Hz
Film Threading . . ........... e e Fully automatic
Projector Control:
Models 1585 and 2590 .. .......... Forward and reverse projection only
Model 1592 .............. Forward, reverse and still projection with
“Directamotion™ control
Projection Lens (Standard). . « o« o v v vt vt v n e e e 2-inch £/1 .4
Projection Lamp:
Models 1585 and 1692 . .. ... .. ... ... .. 25 hour, 250 watt P/N 47431
Mocel 1590 - - . ..o e e e 25 hour, 250 watt P/N 44223
Exciter LAmMD .+ o v v v v o v v e vt mnnananans 4-volt Type BAK P/N 34884
Amplifier . ........ Solid state with integrated circuit; output, 10 watts RMS
Total Power Consumption . . ... .o vt i it iiive v iaoerns .+« 350 watts
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F ILMOSOUNS@PROJECTORS
MODELS 16856, 1590, 1592

Intrnoduction

GENERAL.

This Service Manual has been prepared to assist
in the repair and adjustment of Bell & Howell
Company Automatic Threading 16mm Sound FPro-
jectors, Models 1585, 1590 and 1592. Design speci-
fications are listed in the Feature Description List
on the preceding page. An illustrated Parts Catalog
is included at the rear of the manual to idemtify
replacement parts and to aid the serviceman in
the disassembly and reassembly of the projector.

DESCRIPTION.

With the exception of the 1585ML and MLS, all
projectors covered in these instructions are "C
versions of the basic projector models (1585C, 1590C
and 1592C). The additional suffix letters are used
to identify variations of the basic models, as follows.

The suffix letter "8 signifies a basic "C" cor
ML model equipped with a front cover and speaker
assembly (Parts Catalog Figure 15) rather than
the standard front cover (Parts Catalog Figure 1,
item 1).

The suffix letter H signifies a basic "C" model
wired for 50/60Hz operation rather than 60Hz only.

The Models 1585ML and MLS are militarized
versions of the 1585CH and CHS and also are de-
aigned for 50/60Hz operation.

Except for the above variations, the C8, CH,
CHS, ML and MLS versions are identical with the
bagic "C" models and almost all components are
interchangeable. The most notable physical differ-
ence in the 1585 models are the ML and MLS pro-
jectors, the top covers of which are provided with
two five amp Slo-blo fuses. Part number differ-
ences between models are indicated by the use of
code letters in the '"Usable on Code" column of
the parts lists, The coding system is explained
on page 2 of the Parts Catalog. All models are
equipped with a 15-watt amplifier.

Only the 1592 modela are equipped with the "still"
pieture control and animation feature. The step-hy-
step motion is accomplished by placing the " Run-5till*
control knob in the “Still'" position and the “"Motor-
Lamp" switch in either the "Forward-Lamp" or
“"Reverse- Lamp" position; then depressing the ani-
mation lever at the top of the mechanism housing.
The film will advance frame by frame each time the
lever i3 depressed and released. If the lever is held
down, the frames will continue to advance insequence
(for the animation effect) until the lever is released.

These 16mm gound projectors are completely
gear driven, with shifting from forward to rewind
accomplished by means of a rocker plate/idler gear
arrangement. The autoload system consists of aseries
of guides, loopformers and rollers which, when the
system is in the "load" position (closed), will guide
the film through the threading path to thefilm take-up
reel. When the system is in the "open" position, the
guldes and rollers clear the film path.

The upper and lower guides are connected by a
mechanical linkage with a locking lever at the lower
end to actuate (close) the system. A film escape me-
chanism is included at the upper end of the linkage to
prevent damage to the film due to jamming. When a
film jam occurs, the [ilm will fold and flow out through
the kickplate of the escape mechanism until the op-
erator has had an opportunity to stop the projector.

SPECIAL MAINTENANCE PRECAUTIONS.

The removal and installation of most projec-
tor parts can be accomplished with icols normally
available in photo equipment repair shops. A pencil-
type soldering gun should be available for elec-
trical repairs, and the Bristol wrenches listed in
the following chart will also be required. Special
tools and gages necessary for projector alipnments
and adjustments are illustrated and listed in Fig-
ure A and its accompanying chart.

BRISTOL SETSCREW WRENCHES REQUIRED
FOR MAINTENANCE

B&H Part No.
No. of
SetscrewSize| Flutes Handle Wrench
No. 4-40 6 G1271-F1 G1271-X2
No. 6-32 [ STK3B52-B| STK3863-B
No. B-32 6 G165-F1 G165-X2
NOTE: Wrench G165-F3 is needed to tighten
setscrew in tool handles.

CLEANING.

All film path areas must be kept free from
emulsion build-up, or film jamming will take place
during the automatic threading operation. Use Toluaol,
and/or an orange stick to remove emulsion from
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the film path areas, being careful not te scratch
the surfaces. Pay particular attention to the film
path parts of the soundhead cover and aoundhead.

Do not use trichloroethylene solvents to clean
plastic parts. Use a naphtha base cleaning fluid and
be sure that grease is NOT wiped off critical areas
of lubrication. Do not use solvents on these critical
areas, especially in the auto-threading linkage, since
lubrication is applied during assembly and it would
be difficult to replace without disassembling the link-
age. Use a soft lint free cloth when necessary 1o
remove any accumulation of dust or film chips.

During periodic maintenance of the projector,
the transport mechanism should be removed and
thoroughly cleaned. Brush or blow out all large
particles of dirt. wash all moving parts except
“Qlite” bearings with any good petroleum solvent.
wash "Olite” bearings and the pull-down cams with
naphtha. Wash the cam oilers in naphtha, and re-
place il not theroughly cleaned by washing. Discard
and replace the cam wiper and cam wiper wick.
As soon as parts have been washed and dried,
coat with a light film of the specified lubricant.

LUBRICATION.

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

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

DRIVE BELT REPLACEMENT

Because of the compactness of design of these
projectors, the drive belt is not easily accessible
for replacement. To avoid extensive disassembly
at the rear of the projector, the following proce-
dure is recommended. Refer to Parts Catalog Fig-
ure 2.

a. Remove the rear cover (item 7, Figure 1) to
expose the drive belt and associated components.
Manually run the drive belt off of the large me-
chanism pulley and pull the free end of the belt
from the belt shifter loop.

b. Remove the tie strips from around the wiring
at both ends of the motor.

c. Loosen the screws in both motor bracket
straps {28, Figure 3) and lift off the atraps and
stabilizer bracket (29) as a group.

d. Raise the motor just enough to permit the
belt to be passed beneath the motor toward the
transformer. Be very careful not to lift the motor

so high aB to damage the blower fan at the end of
the moteor shaft.

e. Disconnect the push-on connectors which con-
rect the motor leads to the starting capacitor (item
7C, Figure 2) and remove the crimp-type solderiess
connector which joins the grey-yellow motor lead
to the three white leads. The belt can now be re-
moved from the projector.

f. Install the new belt by reversing the above
order of removal. Replace the crimp-type solder-
less connector with a screw-on type connector and,
when securing the motor with the motor bracket
straps, make sure that the motor grounding strap
(left end of motor} bears on the motor mounting
bracket (28, Figure 3).

LUBRICATION CHART

Parts to be Lubricated Lubricant

Machined surfaces {non- Oil (P/N 070003}

bearing) of all castings

Sprocket shafts (17 and 19, 0Oil (P/N 08963)
Figure 10)

Framer shaft (26, Figure Qil (P/N 04978)
12) and bearing face of
worm gear (24, Figure 13)

Felt oil pads in cams, and  Oil {(P/N 070032)

sliding parts (friction

surfaces) not otherwise

specified

The worm gear teeth and sprocket gear teeth
are to be lubricated with special grease P/N

The foliowing items are to be lubri-
cated with general purpose grease P/N 070034
All other gear and pinion teeth; all bearings
and pivot posts; reei arm lock buttons; all
shafts; cam wiper and wick. Specific instruc-

tions are noted in the reassembly section.

TEST FILM CHART

TF L-55-NX1 Centering and framing loop
TFL-37-NX1 Buzz track loop
TFL-26-NX3 TKHz azimuth loop
TFL-23-NX1 400Hz power output loop
TFR-D550-NX5 Audio-Center-Framing roll
TFB-D550-NX1 Loop restorer strip

{bad holes)
TFS-D550-NX5 Loop restorer strip

(elongated holes)
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F {LMOSOUND PROJECTORS
MODELS 1585, 1590, 1592

REMOVE 1/16"
FROM UPPER
GUIDE BAR

SEE [INSET

ABOVE
\u %
13
INDEX NO. TOOL NO, TOOL NAME USE
1 8-1552-1-N1 Llamp Plug
2 §-550-2-N1 Lens Plug
3 S8-550-2-N2 Alignment Rod Alignment of optical system (Figure E)
4 8-550-2-N3 Aperture Plug
5 Make in Shop Torque Wrench Adjust rewind torque (check torque with
Chatilion #LP-72 (0 to 72 oz.) push-pul]
scale, Master Gauge Co., Chicago 60622)

8 8-550-5-N2 Sttoke Gage Measure shuttle stroke (Figure F)
7 8-09701-356N2 Shuttle Height Gage Check shuttle protrusion {Figure G)
8 5-552-2-N1 Restorer Positioning Tool Adjusting the loop restorer (Figure R}
] 8-552-4~-N1 Shuttle Tension Gage Adjusting shuttle tension (Figure H)
10 5-552-4-N2 Weight for Shuttle Tension Gage  Adjusting shuttle tension (Figure H)
11 8-552-1-N1 Timing and Alignment Plate Timing the eprockets (Figure R)
12 8-552-6-N1  Soundhead Locating Gage Positioning the soundhead (Figure M)
13 8-550-8-N1 Alignment Tool Aligning socund drum and photocell (Figure L)

8-650-5-N1 Shuttle Stroke Target Measuring shuttle stroke (Figure J)
14 Shop made Fewind torque reel {use Torgue adjustments

P/N 014570)
- Purchase Push-Pull Scale Torque adjustments

(chatillon #LP-72 (Master
Gage C0, Chicago 60622

Figure A. Special Service Tools
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Deisassemlbly Pracedire

1. GENERAL PRECAUTIONS.

a. Be sure to use the proper size tools for dis-
sssembly and reassembly procedures. After remov-
ing attaching parts (screws, nuts, etc.), loasely re-
jnstall these parts to the removed part or tapped
holes to prevent loss.

b. Cemented or adhesive backed parts areso noted
in the parts lists and can be removed by prying up
one edge with a imife blade. Be careful not to scratch
surrounding areas, and remove traces of old adhe-
sive with solvent.

c. When unsoldering is required to remove elec~
trical parts, it is advisable to tag leadwires or make
a rough sketch of leadwire connections to facilitate
installation of the parts. Unsolder leads with a pen-
cil type soldering gun, using a heat gink if available,
or gripping the lead with a pliers to provide addi-
tional heat dissipation.

d. When removing riveted parts for replacement,
the old rivet must be drilled out witha drill equal to, or
slightly smaller thean, the diameter of rivet to be in-
stalled. Refer to parts lists for the rivet diameter.

2, REMOVAL OF COVERS (Figure 1). Remove the
parts, as necessary, In their indexed order of disas-
sembly, noting the following special precautions.

NOTE: The CS, CHS and MLS models are equipped
with a front cover and speaker assembly (Parts
Catalog Figure 15) rather than the standard front
cover (item 1, Parts Catalog Figure 1}.

a. Unlatch and remove the front cover assembly
¢1). H latches are to be replaced, the rivets (1B)
must be carefully drilled out.

b. The rear cover {7) is secured by seven screws
(6) and (6A), three along the bottom edge and two
at each side. Use a thin-wall socket wrench to re-
move these screws, grinding it down if necessary,
50 that it can fully engage the screw heads.

¢, Remove two screws (8) near the top of the
mainplate to free top cover assembly (9}, Remove
the four screws (9A) and disassemble the carrying
handle (9B) and brackets (3C) from the cover,

NOTE: The 1585ML and MLS are equipped with
two additional fuses (9D) which are mounted in the
top cover assembly.

d. Remove three BCrews {11) and (12) and disas-
semble the lamphouse assembly (13) from the main-
plate. The lower screw also attaches the air deflector

(14). The Still/Run knob (13F) is used only on the
1592 models. The lower end of the still-run lever en-
gages the pin on the crank lever (item 11A, Figure 2)

3. REMOVAL OF END CAPS AND LAMP (Figure 2).
Remove parts, as necessary, in their indexed order
of disassembly, noting the following special pre-
cautions.

a. loosen the setscrew (1) and disassemble the
tilt knob assembly (2) from the tilt shaft.

b. Replacement of the speaker (6B), starting cap-
acitor (7C) and receptacle (7F) can be accomplished
without disassembling the end caps (6) and (7) from
the projector. However, §f the end caps are damaged
and in need of replacement, proceed as follows:
Tilt the projector so that the four screws (3) and
one spacer {3A) which secure the end caps (6) and
{7) to the base can be removed. Then set the pro-
jector upright and remove the remaining four screws
{4) which are inserted through the front side of the
mainplate. Be careful not to lose the speed nuts (5)
assembled to the mounting bosses of the end caps.

c. The 1592 models use a single knob (11) for
uFwd-Rev-Lamp" control plus a crank lever (11A)
to provide for the "Still/Run" control operation.

d. To remove the projection lamp (12), press
down the lamp retaining spring and pull the lamp
straight out from its socket. Do not rock or twist
the lamp during removal, or the lamp pins may bhe
damaged. The lamp shield (14) and lampholder {15)
are secured to the mainplate with two screws (13).

4. REMOVAL OF ELECTRICAL PARTS (Figure 3).
Before removing electrical components, note the man-
ner in which the leadwires are routed and tied. The
pictorial wiring diagrams at the rear of the Parts
Catalog will assist in the proper reconnection of
leadwires.

a. 1585 and 1592 Models Only. If only the power
transformer {(4) is to be replaced, remove the two

hex nuts (1), screws (2) and lockwashers (3) at the
upper ends of the brackets (7) and (8). Export models

- also require spacers (3A) which are located between

the bracket (8), brace {8A) and transformer. If the
lamp transformer (10E) is to be replaced, the entire
transformer group (items 1 through 10) must be
removed from the base. In order to gain access to
the two screws (9A), the amplifier cover (item 16,
Figure 6) must also be removed.



b. 1580 Models Only. These projectors are
equipped with only a power transformer (14} which
is secured to the base with four screws (13). The
mounting brackets (14C) and (14D) can be replaced
by drilling out the rivets (14A). However, if the
transformer itself is faulty, replace the complete
transformer and bracket assembly (14)}.

¢. The drive motor and blower components must
be removed as a unit to permit belt replacement or
motor and blower repairs. This is accomptished by
removing the four motor mounting screws (15) and
the four blower housing screws {18). If the drive belt
{23) is in need of replacement, it can be cut with a
sharp knife. If the belt is in good condition, alip it
edgewise down between the mechanism pulley and
the casting. Lift the assembled motor and blower
from the base. Remove three screws {17) and dis-
assemble the fan housing (19} from the housing cover
{22). Loosen the setscrew (20) and disassemble the
fan and hub assembly (21) and cover (22) from the
maotor shaft.

d. Loosen the screws in the top ears of the motor
clamps {28) and disassemble the clamps and mounting
brackets (30} from the motor end bells. Note the
difference in motor clamp brackets (29) as used in
earlier models and in the more current designs,
as well as the addition of the coil-like thermal
fuse (28A).

€. 1592 Models Only. Remove the twoscrews (33)
and disassemble the animation switch and bracket
assembly (34) and rotary switch and bracket assem-
bly (35) from the projector mainplate. Disassemble
as necessary, for repair or parts replacement.

f. 1585 and 1590 Models Only. Remove the nut
(36), lockwasher (37) and rotary switch {38) from

the mainplate. Remove the screw (40) and the fuse-
holder (41).

8. REMOVAL OF GEARS, REEL ARMS AND SOUND-
HEAD (Figure 4). Remove parts, as necessary, in
their indexed order of disassembly, noting the fol-
lowing special precautions.

a. To remove the rear reel arm assembly (29)
for repair or replacement, disassemble the retaining
ring (1), washer (3), spur gear (4) and a second re-
taining ring (1) from the end of the reel arm shaft.
Note the manner in which the reel arm disc (27} is
positioned before disassembling the screws (26) and
disc (27) from the mainplate; then carefully with-
draw the reel arm assembly, eatching the lock button
(30) and spring (31) a8 they pop free.

b. To remove the front reel arm assembly (28)
for repair or replacement, disassemhle the gear
and clutch parts (15) through {(19) from the end of
the reel arm shaft. Note the manner in which the
reel arm disc (27) is positioned before disassembling
the screws {(26) and disc (27) from the mainplate.
Carefully withdraw the reel arm assembly, catching
the lock button (30) and spring (31) as they pop free.

FRLHOSDUND@)PROJECTORS
MUODELS 1585, 1590, 1592

c. To remove the soundhead assembly (40) for
repair or replacement, it first is necessary to re-
move the amplifier cover (item 16, Figure 6) so that
the soundhead leads can be unsoldered from the edge
connector terminals {refer to appropriate wiring dia-
gram). Assuming thal the transformer assembly has
already been removed (paragraph 4}, referto Figured
and disassemble the retaining ring (32), {flywheel (33)
and washers (33} and (34) from the end of the sound
drum shaft. Then remove three screws (36} and
washers (37) and carefully lift the soundhead as-
sembly from the mainplate.

d. No special instructions are required for re-
moval of the drive gearing in Figure 4 exceptto
note in which direction the gear hubs are facing.
Inspect all gears for chipped or broken teeth and
replace if necessary. Clean and re-lubricate all
reusable gears.

6. REMOVAL OF RUN-STILL LINKAGE AND ME-
CHANISM ASSEMBLY (Figure 5). Remove parts,
as necessary, in their indexed order of disassembly,
noting the following special precautions.

NOTE: The disassembly procedures in steps a
through d, following apply only to the 1552 model
projectors. Steps € and apply to all models.

a. Loosen the setscrews (1) in the collars (2}
then disengage the lower end of the still-run rod
{4) from the pivoting link assembly (18) and dis-
assemble the rod, collars and spring (3) from the
stop pawl.

b. Loosen the setscrew (5) and remove the collar
(6) and spring (7) from the lower end of the fire shut-
ter rod. Disengage the upper end of the rod from the
fire shutter and remove the red (B).

¢. Disassemble the still-run lever {9} from the
mainplate,

d. Remove the two shoulder screws (12) and lift
the sliding link assembly (13) and the two spacers
{14) from the mainplate. Remove the pivot screw
{15) and disassemble the pivoting link assembly
{18), spacer (19), torsion spring (20) and flat washer
{21} from the mainplate.

e. Remove two retaining rings (22) and lift out
the torsion spring {23). Remove the shoulder studs
{24), belt shifter bracket (25) and the spacers (26).

f. RHold the mechanism assembly (29) securely
while removing the four screws (27) and the idler
gear adjustment bracket (28). Carefully withdraw the
mechanism assemhly from the mainplate.

7. REMOVAL OF BASE COMPONENTS (Figure 6).
Remove parts, as necessary, in their indexed order
of disassembly, noting the [ollowing special pre-
cautions.

a, The lever stop and pin (5) has been carefully
adjusted to insure the proper advance of film and
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then secured with screw {4). Do not disturb these
items unless obvious damage indicates a need for
replacement.

Ir. Remove the adapter shaft (7} and lift out the
film guide roller {B). Remove the screw (9) and lift
the sliding film guide assembly {10} from the flanges
on the base. Disassembie, if necessary, for replace-
ment of damaged parts.

c. To expose the amplifier assembly (20) and
edge connector assembly (18), remove the five screws

{15) and the cover {15). Remove lhe four screws
(17) and {i19) and lift out both assemblies. When
separating the edge cornector from the amplifier
pull them straight apart without wriggling or twist-
ing them and thus distorting the pins. Note the
spacers (21) located beneath the amplifier.

d. Remove the four screws (22) and the cover
(23) to expose the volume and lone conirol as-
sembly (23). Four screws {(24) secure the control
assembly into the base.

e. Remove the screw (26} and lockwasher (27)
and disassemble the tilt bar (28) from the lower
end of the tilt gear rack (3%). Remove two screws
(37) and disassemble the adapter (38) and gear rack
(39) from the hase. Remove the retaining ring {40)
and lift out the tilt gearshaft (41) and spring tension
washer (42). Drive out the spring pin (43) and hift
out the tilt worm gear (44).

8. DISASSEMBLING THE FRONT REEL ARM (Fig-
ure 7). Disassemble the front reel arm in the fol-
lowing manner, noting any special precautions.

a. Remove the two screws (1) and lift the reel
arm cover (2) from the front arm (22). Note the shim
washers (3) located between the cover and reel arm
mounting bosses.

b. Remove the screw (4} and disassemble the
feed spindle assembiy (5) from the fromt reel arm.
¥ spindle parts are damaged, loosen the setscrews
{(5A) and remove the gear {5B} and washer (5C) from
the spindle {(8D).

¢. Remove the retaining ring {7) from the spring
post in the reel arm to free the end of the torsion
spring (10). Loosen the setscrews (8) and {BA) and
lift the gear (%) and torsion spring (10) from the
reel arm shaft (14). If damaged, disassemble the
plastic sleeve (9A) from the gear hub.

d. Remove the two retaining rings (11} and dis-
assemble the reel arm shaft {14} and washers (12)
and (13) from the reel arm.

e. Remove the retaining ring {15) and withdraw
the upper spur gear (16) from the gearshaft (20).
Remove the two gear retaining clips (17), the washer
(18) and the lower spur gear (19) and slide the gear-
shaft (20) from the bearing posts of the reel arm.

Inspect the nylon bearings {21) and, if damaged, press,

then from the bearing posts.

6

9. DISASSEMBLING THE REAR REEL ARM (Figure
B). Disassemble the rear reel arm in the following
manner, noting any special precautions.

a. Remove the two screws (1) and lift the reel
arm cover (2) from the rear arm (32). Note the shim
washers (3} located between the cover and the reel
arm mounting bosses.

b. Press the take-up arm against the reel arm
casting and slip the take-up belt (4) from the pulleys.
Release the take-up arm slowly and catch the tension
spring (5) as it drops free. Remove the screw (£) and
disassemble the take-up spindle and pulley assembly
{7) and shim washer (8) from the itake-up arm.
The take-up arm and rear reel arm are replace-
able only as an assembily (32).

¢. Remove the retaining ring (10) and large flat
washer (11} from the end of the gearshaft (16). Re-
move the rubber sleeve {12) from the hub of the gear
{14). Loosen the gear setscrew (13) and disassemble
the gear (14), the shim washer (15) and the gearshaft
(16) {rom the reel arm.

d. Remove the retaining ring {17) from the spring
post in the reel arm to iree the end of the torsion
spring (18) and lift the torsion spring from the hub
of the upper face gear (27).

e. Remove the retaining ring (19) and slide the
upper spur gear (20) toward the upper face gear
(27) until the upper gear retaining clip (21) can be
removed. Move the gearshaft {24) down until the up-
per spur gear (20) and washer {23} can be removed.
Remove the lower gear retaining clip (21} and lower
spur gear (22), and slide the gearshaft (24) from the
bearing posts of the reel arm. Inspect the nylon
bearings (25) and, if damaged, press them from
the bearing posts.

f. Ioosen the setscrew (26) and lift the upper
face gear (27) from the reel arm shaft (31). Re-
move the retajning ring (28) and disassemble the
ree! arm shaft (31) and washer (29) from the reel
arm.

10. DISASSEMBLING THE EXCITER LAMP COVER
AND SOUNDHEAD (Figure 9). Disassemble the ex-
citer lamp cover and scundhead assembly in the fol-
lowing manner, noting any special precautions.

a. Inspect exciter lamp cover paris (1 through 7)
and disassemble only as necessary for replacement.

b. Make a careful note of leadwire connections be~
fore disconnecting or unscldering leads during disas-
sembly of the soundhead. Remove the exciter lamp (8),
wipe off fingerprints, and wrap the lamp in tissue

paper.

c¢. Do not loogen the clamping screw (10) or dis-
turb the lateral position of the optical slit assembly
{11) unless it has been determined that the optical
slit is in need of replacement or adjustment.




d. Unhook and remove the stabilizer arm spring
(12). Remove the retaining ring (13) and disassemble
the roller adjusting screw {14} and complete stabil-
izer arm assembly (i5) from the soundhead casting.
Remove the two screws (15A) and washers (15B) and
disassemble the rollers (15C) and {(15D) from the
stabilizer arm roller shafts. The removal of screws
(15E) will free the torsion spring (15G) and stabilizer
arms (15F), {15H) and (15J).

e¢. Remove two acrews (16) and disassemble the
lamp contact assembly (17) and lamp release ring
{18) {rom the soundhead casting.

1. Loosen the setscrew (19) which bears against
the light pipe and photocell retainer (22). Then re-
move the two screws (20), and carefully withdraw
the sound drum assembly (21), retainer (22) and
photocell assembly (23) as a group from the sound-
hesd casting. Wrap the sound drum and photocell in
tissue paper to protect themm from damage. Do not
remove the edge guide screw (24;.

g- To remove the stabilizer tension adjuster,
remove the retaining ring (25) from the adjuster
(27)., and unscrew the adjuster from the tapped
hole in the spring retainer (28). Be careful not to
lose the friction washer (26) located at the lower
end of the adjuster.

11. DISASSEMBLING THE MECHANISM (Figure 10).
Remove parts, as necessary, in their indexed order
of disassembly, noting the following special pre-
cautions.

a. To remove the lens carrier assembly (5), pry
out the hinge pins (1) and (2) with a wire cutter or
similar tool and lift the lens carrier from the me-
chanism. Note that the spring washer (3) is used
with the upper pin and the fiat washer (4) with the
lower pin. To disassemble the lens carrier, remove
the two screws (5A) and remove the pressure plate
(5B), flat washers (5D), springs {5E) and pressure
plate lever (5F). The adjustment plate {(5H) need
not be removed. Pry up the nameplate (5J) with a
knife blade. Remove two screws (5K) and disas-
semble the spring (S5L) and the knob and pinion as-
sembly (5M) from the lens carrier (5N).

b. Remove the retaining ring (6} and withdraw
the actuating lever (7) from the animation switch
actuating rod. Remove the two screws (9) and the
hood {10},

c. Loosen two setscrews (l11) in each sprocket
gear (12) and (13) and remove the gears, tension
washers (14) and flat washers (14A) fromthe sprocket
shalts. Remove two screws (15)and the upper sprocket
guard assembly {16}, and withdraw the upper sprocket
assembly (17) and its thrust washer (18)fromihe me-
chanism housing. Disassemble the lower sprocket
gssembly (19), flange (20) and thrust washer (21)
from the mechanism housing.

d. Remove the retaining ring (22) from the lower
end of the rewind button shaft, and lift the rewind
button (23) and its spring (24) from the top of the
mechanism housing.
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e. When removing sprocket guards (27) and (28),
note the manner in which the torsion springs (30)
are assembled so that they may be properly re-
installed.

f. 1592 Mocdels Only. Loosen the setscrew (34)
and disassemble the animation switch lever assem-
bly (35) and switch lever crank (37) from the mech-
anism housing. Note: in Models 1585 and 1590, the
crank opening in the housing is sealed with a plug
(38).

12. DISASSEMBLING THE MECHANISM (Figure il}-
Remove parts, as necessary, in their indexed order
of disassembly, noting the following special pre-
cautions.

a. Remove the three screws (1) andflanged rollers
(2). Note the manner in which the torsion spring (5)
is installed. Remove the retaining ring (3) and with-
draw the threading arm (4} and torsion spring (5)
from the mounting posts of the guard mounting
plates.

b. Note the manner in which the legs of the torsion
spring (14) are engaged. Remove the screw (6),
idler roller (7), roller stud (8), locking lever
eccentric (9), torsion spring {10) and autothread
lever assembly {(11).

¢. Note the manner in which the legs of the tor-
sion spring {14} are engaged. Remove the retaining
ring (12) and lift off the lower loopformer (13) and .
torsion spring {14}.

d. Remove the screw (153) and back-up bracket
(16). Remove the large retaining ring (17) and lift
off the lower film guide (19) and two washers (18).
Remove two screws (20) and the lower guard mount-
ing plate (21). Remove the retaining ring (22} and
disassemble the toggle lever and pivot assembly
(23) and lower film guide {24) from the mounting
plate.

e. Loosen the locking screw (27} and disassem-
ble the threading lever assembly {28) from the
rear shalt end of the loopformer (31). Remove
the retaining ring (30) and withdraw the upper loop-
former assembly (31). Remove the connecting link
and stud assembly (35).

f. The hex head screw (36) is used to adjust the
lens carrier and should not be disturbed. Do not re-
move the lens carrier catch (38) unless damaged and
in need of replacement.

g- Remove two screws (40) and the upper guard
mounting plate assembly (41). Note the manner in
which the legs of the torsion spring {44) are engaged.
Loosen two setscrews (42) and disassemble the shaft
and link assembly {43), torsion spring {44), flat
washer (45) and the loopformer and lock pawl as-
sembly (46) from the mechanism housing. Do not
disassemble the loopformer and lock pawl assembly
unless parts are damaged and obviously in need of
replacement.
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h. Remove the screw (49) and flat washer (50)
and disengage and remove the tension spring (51)-
Remove the screw (52} and flat washer (53) and
lift out the cam follower and support assembly

(54). Do not disassemble unless parts are dam-
aged and in need of replacement. Loosen the hex
head locking screw (55) and disassemble the arm
agsembly (56), flat washer (57) and the lever and
shaft assembly (58) from the mechanism housing.

i. Remove the two screws (60), lock washers
{61} and flat washers (62) which secure the seli-
centlering assembly (63) to the mechanism hous-
ing. The self-centering device is furnished only
as an assembly.

j. Remove screws (64) and the aperture plate
assembly (65). Refer to paragraph 15 for aper-
ture plale disassembly instructions.

13. DISASSEMBLING THE MECHANISM (Figure 12).
Remove parts, as necessary, in their indexed order
of disassembly. noting the following special pre-
cautions.

&. Loosen the two setscrews (1) and withdraw the
mechanism pulley {2) from the end of the camshaft.
Remove four screws (3) and lift off the support
bracket (4), used on 15B5 and 1590 models, or the
fire shutter assembly (4), used on 1582 model pro-
jectors. Disassemble the fire shutter only if parts
are damaged and need of replacement.

b. Remove two screws (5) and the heat baffle (6).
Remove the shutter nut (7). counterbalance weight (8},
shutter (9) and fiber washer (10).

c. Unless obviously in need of replacement, do not
disassemble the ball and stud assemblies (12) or the
shuttle link bearing (17A) from the shuttle arms (17).
Inspect the pull-down cam [ollower (17B) for wear.
The cam follower is staked in place in the recess
of the shuttle arm and can be reversed or turned
end-for-end if badly worn. Unhook the extension
spring (13} from the end of each shuttle arm and
remove the felt wiper (14) and shutile arms. The
cam wiper wick (15) is inserted within the coils
of the spring (13). Uf the wiper and wick appear
especially dirty, discard them.

d. Withdraw the pull-down cam {18) from the cam-
shalt. Remove the two screws (19) and disassemble
the in-out cam (20) and cam bracket assembly (21)
together from the mechanism housing. Inspect the
cam follower (21A) and spring (21B) and replace if
damaged. Remove two screws (22) and the shuttle
arm plate assembly (23). Inspect the bearing support
(24) and replace if damaged.

e. Pull out the stop pin {25) and unscrew the
framer knob and shaft (26) from the mechanism
housing. Remove the screw {27), the in-out spring
{28) and the shuttle retractor pin (29).

f. 1592 Models Only. Remove the two retaining
rings (30) and disassemble the stop pawl shaft (31)
and stop pawl (32}. Remove the screws (33) and (35)
and disassemble the bDearing bracket (34) and stop
paw! shaft bracket (36) from the mechanism hous-
ing. lnspect the grommets (37) and, if damaged,
press them from the nhracket {36)-

14. DISASSEMBLING THE MECHANISM (Figure 13)-
Remove parts, as necessary, in their indexed order
of disassembly. noting the following special pre-
cautions.

a. 1592 Models Only. Remove the round nut (1
and washer {2) and disassemble the shuttle adjust-
ment bracket {3) from the animated clutch bracket
assembly. Remove the screws (4) and (5) and lock
washers (6) and lift the animated clutch bracket
assembly (7) from the mechanism housing. W the
bracket assembly parts are in need of replace-
ment, proceed as follows. Remove the three re-
taining rings (7B} and slide the shaft (7C) from
the clutch mounting bracket (7L), removing the
slide bumper ({(7I} washer (7E}, spring (7F) and
cluteh slide bar assembly (7G) from the shaft as
it is withdrawn. Remove the screw (TH) and washer
(7J} to free the strike (TK) from the clutch slide
har.

b. 1585 and 1580 Models Only. Remove the two
retaining rings (8) and (28), the two screws {9) and
the bearing loading spring (10). lLoosen the set-
screws (l1) and (24A)} in the loop restorer cam
(27) and worm gear {(24) and press the camshaft
{30) tothe left until the bearing (12) is forced from
its seat in the housing. Then press the camshaft
to the right to force the large bearing (29} from
its seat. Remove the worm gear and loop restorer
cam as the camshaft is withdrawn from the housing.

¢. 1592 Models Only. Remove the large retaining
ring (8), the twc screws (9) and the bearing load-
ing spring {(10). Loosen the setscrew (11) in the
locp restorer cam (27) and press the camshaft
{30) to the left until the bearing (12} is {orced from
the mechanism housing. Pull the bearing from the
camshaft. Remove retaining rings (16) and (28)
from the camshaft and press the camshaft to the
right to force the large bearing (29) from its seat.
Remove the cluich, gear and cam parts (13) through
(27) as the camshaft is withdrawn. Make a note
of the manner In which the torsion spring (14)is
asgembled. Inspect worm gear parts (24A through
24D) and, if damaged, disassemble for replacement.

15. DISASSEMBLING THE APERTURE PLATE (Fig-
ure 14). Disassemble the aperture plate by remov-
ing parts, as necessary, in their indexed order of
disassembly. Be very careful not to scratch or nick
the rails or aperture plate with the screwdriver
when removing SCrews.



i6. COVER AND SPEAKER ASSEMBLY (Figure 15).
No special instructions are necessary for repair-
ing the cover and speaker assembly. Refer to the
accompanying schematic (Figure 16) for proper lead-
wire connections.

17. TESTING AND REPAIRING THE AMPLIFIER
ASSEMBLY (Figure 19). Amplifier circuit board
repairs are not recommended except as an emergency
measure and then only if qualified electronics per-
sonnel and test equipment are available. If a faulty
condition is traced tc the amplifier, replace the
complete assembly. Using standard electronic shop
test equipment and techniques, check the amplifier
assembly and its components for continuity and for
shorts and open circuits. Refer to the appropriate
wiring diagram for voltages and ratings of com-
ponents and for test points. Defective solder-secured
parts can be replaced by cutting the leads as close
as possible to the body of the part or by unsolder-
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ing the leads from théir terminal points. When un-
soldering, it is advisable to use a heat sink to avoid
the direct application of heat to adjacent components.
When replacing parts, note the following special
precautions.

a. Each of the three -transistors are furnished
with a apecial lock washer and a mica washer.
The lock washer is to be installed beneath the head
of the screw with its teeth against the flat washer.
Apply thermal compound (Bell & Howell Spec. 28-7-
001} to both sides of the mica washer and install
this washer between the transistor and the metal
heat sink bracket. The metal collector plate of the
transistor must be toward the heat sink.

b. The integrated circuit must be installed with
its polarity mark or notch toward the edge of the
board indicated by the dashed arrow drawn on the
top of the circuit in Figure 19. This arrow is not
imprinted on the integrated circuit.
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Reassembly Procedars

18. GENERAL REASSEMBLY INSTRUCTIONS.

a. Before reassembling parts, be sure to clean
them thoroughly. Metal parts can be immersed in
a pan of non-flammable solvent or wiped with a
cloth dampened with solvent; then blown dry with
a low pressure jet of compressed air or dried with
a lint-free cloth. Do not clean plastic or electrical
components with solvent. Simply wipe plastic and
electrical components with a clean, dry cloth. Clean
optical parts with a good quality lens cleaner and
lens tissue or a lint-free cioth.

b. When reassemnbly procedures include staking
or riveting operations, it is wise to perform these
operations before assembling other parts. Be sSure
to support the major casting or plate solidly during
staking operations to aveid distorting the casting
or plate.

c. When installing electrical components, refer
to the appropriate wiring diagram at the rear of
the Parts Catalog for the proper cannection of
leadwires. When resoldering components io the amp-
lifier assembly (Figure 19), use a heat sink to
avoid the direct application of heat to adjacent
components on the board. Refer te paragraph 17
for special instructions regarding circuit board com-
ponent replacement.

d. Most of the nameplates and the¢ instruction
plates are provided with an adhesive backing. Make
certain that the area to which such parts areto
be secuted is thoroughly clean by wiping with a
cloth dampened with solvent. Remove the protec-
tive paper backing and brush the adhesive with a
mixture of three parts Tulouol to one part of tri-
chloroethylene. When the adhesive is tacKky, press
the nameplate carefully but firmly in place. Wipe
away any excess adhesive with a cloth dampened
with solvent.

e. Lubrication iastructions are provided in the
Introduction section of this service manual. Do
nat over-lubricate. Apply grease and oil sparingly
as indicated, and wipe away any excess lubricant
with a lint-free cloth. Gears should be lubricated
by specking the gear teeth and then running the
projector for a few moments to distribute the grease.
Where oil is indicated, a drop or two will usually
suffice.
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19. REASSEMBLING THE APERTURE PLATE (Fig-
ure 14).

a. Assemble the film guide (9) to the aperture
plate (10} with the screw (8). The right end of the
film guide should be square with the edge of the
aperture plate.

L. Assemble the side tension spring (7) and the
film tension rail (6) to the aperture plate. The
ends of the spring should engage the notches in
the film tension rail and the center of the spring
should hear apzinst the staked pin in the aper-
ture plate. Assemble the spacer bushings (5) and
spring retaining cover {4} to the aperture plate
and install the two scréws (3).

¢. Attach the film guide rail (2) to the aper-
ture plate with the two screws (1), tightening the
screws securely. Refer to paragraph 20, step d,
for installation instructions.

20. REASSEMBLING THE MECHANISM (Figure 13).
Reassemble Figure 13 parts as outlined in the
following paragraphs.

NOTE: When reassembling 1582 model projectors
use only steps a through g following. When reas-
sembling 1585 and 1590 model projectors, refer
to steps h and j only.

a. Assemble the strike (7K} to the clutch slide
bar assembly (7G) with the screw (TH) and washer
{7J). Insert the shaft (7C) part way through the
right-hand arm of the mounting bracket assem-
bhly (7L) and install the bumper (7D) on the end
of the shaft. Hold the slide bar assembly (7G)
in position between the arms of the bracket as-
sembly and continue to insert the shaft, assem-
bling the flat washer (TE) and the spring (7F) on
the shaft before it is inserted through the left-
hand arms. Install the three retaining rings (78),
with the center ring to the right of the spring
and washer. The setscrew (TA) must be adjusted
at final assembly to limit slide bar travel. As-
semble the complete clutch bracket assembly (7)
to the mechanism housing with the two screws (4)
and (5) and lock washers {6), and press down firmly
on the bracket while tightening the screws. As-
semble the adjustment bracket (3) to the end of



the longer screw (5) and insiall the washer (2}
and the round nut (1}, tightening the nut finger
tight.

b. Lightly grease both bearing openings in the
cast arms of the mechanism housing. Press the
ball bearing {12) into its bearing opening until fully
seated. Assemble the large bearing (29) to the
camshaft (30) until the bearing is seated againat
the shoulder of the shaft. Install the retaining ring
{28) to the camshaft with the bowed surface of the
ring facing away {rom the ball bearing.

c. Assemble the three rubber bushings (25) into
the corresponding openings in the face of the worm
gear assembly (24). Assemble the bearing assembly
(23) to the worm gear 3¢ that the formed ears of the
bearing are aligned with corresponding notches in
the worm gear. Insert the bent ears of the clutch
yoke (21) through the slots in the bearing assembly,
while assembling the spring (22) over the protrud-
ing finger of the clutch yoke and into the hole in the
bearing assembly. Hold these parts together while
asgsembling the two shoulder pins (20) to the bear-
ing assembly, pressing them in until they engage
the bent sars of the clutch voke. Assemble the
trigger (19} to the sleeve bearing (18) and press
the bearing through the bearing assembly (23) and
into the worm gear.

d. Insert the end of the camshaft (30), with ball
bearing (29) assembled, through the bearing hole
in the right-hand cast arm of the mechanism hous-
ing. To the shaft, assemble the loop restorer cam
{27), shim washer (26) and the assembled worm gear
group. Assemble the torsion spring (14) over the
hub of the driven clutch (15), spreading the legs of
the spring so that they straddle the bentl ear at the
top of the clutch. Insert the hub of the driver clutch
(13) through the hub of the driven cluich, gpreading
the legs of the torsion spring still further until one
of the lugs of the driver clutch is also straddled by
the spring legs. Install the washer (17) and the as-
sembled clutches on the camshaft. When installed,
the bent ear of the driven clutch (15) must be par-
2llel with the camshaft flat for the loop restorer
cam {27).

e. Slide the camshaft all the way in place, in-
serting the end of the camshalt into bearing (12)
while seating the large bearing (29) in the bearing
hole of the cast arm. Assemble the two retaining
rings (16) to the camshaft, one between washer (26}
and loop restorer cam (27); the other between washer
(17) and clutch {15). Clutch and loop restorer adjust-
ments will be made after reassembly has been
completed.

f. Fasten the hearing loading spring (10} to the
cast arm of the mechanism housing with two screws
(9). Assemble the large retaining ring (8) into the
ring groove of the housing Arm, with the bowed face
of the ring against the bearing (29}.

g- Insert a 0.190-inch feeler gage between the
loop restorer cam and the cast arm of the mechan-
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ism housing. Hold the cam firmly against the feeler
guge while tightening the setscrew (11) against the
flat of the camshaft. Remove the feeler gage.

NOTE: Steps h through ), following apply only to
the 1585 and 1590 model projectors.

h. Lightly grease both bearing openings in the
cast arms of the mechanism housing. Press the
ball bearing {12) into its bearing opening until fully
geated. Assemble the large bearing (29) to the cam-
ahaft (30) until the bearing is seated againsi the
shoulder of the shaft. Install the retaining ring (28)
to the camshaft with the bowed surface of the ring
facing away from the ball bearing.

i. Insert the long end of the camshaft through
the bearing hole in the long cast arm of the mech-
anism housing. As the shaft end protrudes through
the cagt arm, assemble the loop restorer cam (27),
shim washer (26) and worm gear (24) to the shaft.
Continue sliding the shaft to the left, inserting the
end of the shaft into the left-hand bearing (12) while
seating the large bearing (29) in the bearing opening
of the right-hand cast arm. Make certain that both
bearings are fully seated; then install the bearing
loading spring (10) to the left-hand cast arm with
the two screws (9). Assemble the large retaining
ring (8) into the inner ring groove in the right-
hand bearing opening. The bowed surface of the ring
must face the large bearing (29).

j- Insert a 0.190 inch feeler gage between the
loop restorer cam and the cast arm of the me-
chanism housing. Hold the cam firmly against the
feeler gage while tightening its setscrew (11) against
the flat of the camshaft. Remove the feeler gage.
Tighten the worm gear setscrew (24A) enough to
hold until final adjustment can be made.

¢l. REASSEMBLING THE MECHANISM (Figure 12).
Reassemble Figure 12 parts as outlined in the fol-

lowing paragraphs.-

a. Assemble the shuttle retractor pin (29) and in-
out spring (28) and insert the rounded end of the pin
into the hole in the long cast arm, just to the right of
the camshaft. Secure the loop end of the spring to the
casting with the screw (27).

b. Screw the framer knob and shalt (26) down into
the mechanism housing. Orient the stop pin (23) so
that the flat side of the pin is parallel with and
facing the framer shaft, and press the pin in place.
Screw the bearing support (24) all the way up into
the staked nut of the shuttle arm plate assembly
{23). Engage the fork-like end of the shuttle arm
plate framing arm with the cut-out at the lower end
of the framer shaft, and fasten the plate to the
cast arm of the mechaniasm housing with the two
screws (22).

¢. Loosely assemble the in-out cam (20) to the
cam bracket assembly {21) so that the nylon face of
the cam follower (21A) rides against the polished
surface of the cam {indicated by the dash arrow in
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Figure 12}. Install this assembled group over the
end of the camshalt and secure the cam bracket as-
sembly to the cast arm of the mechanism housing
with the two screws (19}).

d. At this point, reler to Figure 11 and install
the assembled aperture plate (65) with screws (64).
Then return to Figure 12 and continue with reas-
sembly as follows.

e. Make certain that the shuttle link bearings
{17A) are firmly pressed into the notches at the
front end of each shuttle arm (17) and that the
cam followers (17B) are assembled into the center
notched section of each arm (see Figure B). Insert
the lubricated cam wiper wick (15) into the coils
of the extension spring {13). Assemble the lubri-
cated felt wiper {14} and the extension spring (13)
to the shuttle arms as shown in Figure B. Assem-
ble the ball and stud assemblies (12) to the ends
of the arms with the hex nuts (11), tightening the
nuts only fingertight. Carefully insert the fronmt
ends of the shuttle arms between the guides of
the in-out bracket assembly (21). Assemble the
shuttle (16} to the front ends of the shutitle arm
50 that the shutile teeth extend through the shuttle
slot in the aperture plate and face in toward the
mechanism housing. Rotate the in-out cam (20)
until the tongue protrudihg from the unpolished
face of the cam rests down in the notch in the
shoulder of the camshaft. Assemble the pull-down
cam (18) to the camshaft, spreading the shuttle
arms lightly until the cam is fully in place. The
notch in the inner face of the pull-down cam must
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Figure B. Shuttle and Shuttle Arms Assembled
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engage a maddeg protrusion on the face of the In-
out cam. Back out the bearing support {24) until
its socket-like pylon pad engages the ball of the
upper stud assembly (12). The ball of the lower
stud assembly should rest in the socket of the nylon
pad mounted on the shuttle arm plate assembly (23).
It may be necessary to loosen the hex nuts (11} and
shift the ball and stud assemblies (12) until proper
alignment §s obtained.

f. Install the fiber washer (10) on the camshaft
and up aguinst the pull-down cam (18) so that the
slot in the washer is sligned with the slot in the
cam. Assemble the shutter (9) to the camshalt and
install the counterbalance weight {8) so that its pin
engages the slots in the shutter and the pull-down
cam. Install the shutter nut (7} with its shoulder in
the center hole of the counterweight. Grip the flats
at the end of the camshaft with an open-end wrench
and tighten the nut (7} securely.

g- 1592 Models Only. Assemble the grommets
(37) into the bracket (36). Assemble & retaining
ring {(30) into the groove nearest the end of the
stop pawl shaft (31) and insert the opposite end
of the shaft through the shaft hole in the bearing
bracket {34) and both ears of the stop pawl (32).
Loosely attach the bearing bracket to the cast arm
of the mechanism housing with two screws (33).
Assemble bracket {36) to the opposite end of the
shaft and fasten the bracket to the mechanism hous-
ing with screws {35). Tighten screws (33) and (35)
securely. Assemble the second retaining ring {30}
into the groove of the shaft so that the right-hand
eir of the stop pawl is held against the bearing
bracket (34).

NOTE: Only the 1592 model projectors are equipped
with the fire shutter assembly (4). On 1585 and
1590 model projectors, a support bracket is installed
in place of the fire shutter.

h. Insert the rounded end of the beal baffle {§)
up under the shutter and secure the baffle with the
two screws (5). Fasten the bracket or fire shutter
assembly (4) to the mechanism housing with four
gscrews (3) and washers (3A). install the pulley (2)
on the end of the camshaft, and tighten the pulley
setscrews (1) down on the flats of the shaft.

22. REASSEMBLING THE MECHANISM (Figure 11).
Reassemble Figure 11 parts as outlined in the follow-

ing paragraphs.

a. Attach the pelf centering assembly (63) to the
mechanism housing with the two screws (60), lock
washers (61) and flat washers (62)- Assemble the
lJever and shafi assembly (58) to the mechanism
housing and install the washer {57) and arm assemhly
(56) on the end of the shaft. The fork-like finger of
the arm assembly must sngage the pin of the self
centering assembly between the two large washers.
Insert a 0.0015-inch feeler gage betwsen the washer
(57) and the machined boss of the bousing. Grip the
shaft (58) and arm (56) to hold the feeler gage while




tightening the hex head screw (55); then remove the
feeler gage. Aspemble the retaining ring (59) to the
shaft assembly (58)-

NOTE: The shaft assembly (58), when installed,
must be positioned approximately as shown in Fig-
ure 11, with the notched area in its upper edge po-
sitioned beneath the lower sprocket shafi bearing
of the mechanism housing.

b. Assemble the cam follower parts (54A) through
(54 F) as shown in Figure 11. Attach this assembled
group to the arm agsembly (56) with the screw 52)
and washer (53). Tighten the screw Just enough to hold
the follower group. Hook one end of the spring (51)
around the end of the lever shalt (58) and secure the
other end to the mechanism housing with the screw
{49) and washer (50).

c. Assemble the film escape mechanism compon-
ents (46A) through {46G) in the following manner. As-
semble the hub assembly (46F) to the locking pawl
{46E) with the screw (46D). Insert the shaft (46B)
through one ear of the upper loopformer assembly
(46G) and install the spring {46C) and the assembled
hub and pawl on the shaft. Then engage the end of the
shaft with the second ear of the loopformer. Assem-
ble the retaining rings (46A) to the shaft, with the
center ring between the spring (46C) and hub as-
sembly (46F). Hook one end of the spring over the
outer ear of the loopformer and hook the other end
behind the upper finger of the hub assembly (46F)-
The spring should tend to rotate the hub and lock-
ing pawl in a clockwise direction.

d. Install the torsion spring (44), short leg first,
on the shaft of the shaft and link assembly (43) and
insert the shaft through the bearing in the mechan-
ism housing. Hook the long leg of the spring beneath
the tapped mounting boss in the upper left-hand
corner of the mechanism housing. Hook the short,
bent end of the spring behind the left edge of the
link. Assemble the washer (45) and the film escape
mechanism parts (step c, above) to the protruding
end of the shaft (43) and temporarily tighten the
gsetscrews (42).

e. Attach the upper sprocket guard mounting plate
{41) to the mechanism housing with two screws (40),
the upper screw being inserted through the half-
moon slot in the upper loopformer (46G).

{. Attach the lens carrier catch (38) to the me-
chanism housing with the screw (37). Turn the hex
head lens stop screw (36) into the tapped hole in
the bhousing until only one thread is visible. X may
be necessary to adjust the catch and stop screw at
final assembly to insure proper operation of the
lens carrier.

g. Assemble the shuttle petractor (M) to the
link and stud assembly {35) with the screw (32).
lock washer (33) and flat washer (33A). Assemble
the upper loopformer aasembly (31) to the upper
end of the connecting link (35) and install the re-
taining ring (30). Slip the pin end of the threading
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lever (28) up behind the link (43), engaging the
pin with the rectangular slot in the link. Insert
the shaft of the loopformer assembly through the
mounting plate (41} and mechanism housing, and
into the hub of the threading lever (28). Tighten
the hex head locking screw (27) securely. Attach
the leal spring (26) to the upper loopform with
two screws (25).

h. Assemble the smali hole in the {ilm guide (24)
over the pin in the lower sprocket guard mounting
plate (21) and hotd the film guide in place while in-
serting the shaft of the toggle tever assembly (23}
through the guard plate. The forked end of the
toggle lever must straddle the film guide mount-
ing pin. Secure the toggle lever to the mounting
plate with the retaining ring (22)- Engage the re-
maining forked end of the toggle lever with the pin
at the lower end of the connecting link (33) and se-
cure the lower mounting plate (21) to the mechanism
housing with the two screws (20). The film guide (24)
must be lifted slightly during this operation 50 that
its large pivot hole slides over the sprocket shaft
bearing in the housing.

i. Assemble one large washer {18) and the lower
film guide (19) over the lower sprocket bearing, at
the same time inserting the pin at the lower end of
the connecting link {35) through the hole in the arm
of the film guide (19}. Install the second large
washer (18) and secure these parts with the retain-
ing ring {17).

j. Fasten the back-up bracket (1¢) to the mount-
ing plate (21} with the screw {13). Assemble the loop-
form (13) and the torsion spring (l4) onto the tower
pin of the connecting link (35) and install the retain-
ing ring (12). The legs of the spring must bear against
the underside of the Ioopform in such a manner that
they will f1cree the loopform to pivol clockwise around
the connecting link pin.

k. Assemble the film guide (11E) to thé auto-
thread lever (11F) with the screw (11D}, tightening
the screw finger-tight. Assemble the roller (L1C}
and film guide (11B} to the shafi of the autothread
lever and secure with the screw (11A).

1. Assemble the autothread lever (11) and eccen-
tric (9) to the mounting plate {21) with the threaded
stud (8). The loopform (13) must be pivoted coun-
terclockwise and held in that position while install-
ing these parts. Again hold the loopform {(13) in the
counterclockwise rotation while securing the idler
roller (7) to the stud (8) with the screw (6). Release
the loopform {13). Assemble the torsion spring (10),
ghort leg first, to the eccentric (9)- Hook the short
leg of the spring Into the hole in the mechanism
housing above and to the left of the eccentric (9}
Hook the long leg of the spring in the V-like notch
along the left edge of the lever (11).

m. Assemble the torsion spring (5) and threading

arm {4) to the stud in the lower right-hand comer of
the mounting plate (21). Engage the legs of the spring
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so that they tend to pivot the threading arm clock-
wise. Install the retaining ring (3) to secure the arm
to the stud.

n. Install the rollers (2) on their respective
studs and secure them with the screws (1).

23. REASSEMBLING THE LENS CARRIER (Figure
10}. Reassemble the lens carrier assembly as out-
lined in the following paragraphs.

a. Lightly grease the gear teeth of the pinion as-
sembly {5M), the pinion slots of the carrier (SN},
and the notches of the pinion spring (SL.)-

b. Assemble the spring (5L) into the two grooves
of the pinion assembly (5M) and assemble the pinion
into the grooves of the carrier (5N}. Fasten the
spring securely with the two screws (5K). Check to
make certain that the knob rotates smoothly.

c. Place the pressure plate {(5B) on the work sur-
face, polished surface down and the forked end of the
plate to the left. Assemble the pressure plate lever
(5F) to the pressure plate with the small extrusion
of the lever fitted into the corresponding hole in the
pressure plate. Assemble the flat washers (5D)
into the springs (SE) and assemble these parts and
the adjustment plate (5H) to the pressure plate, with
the shorter bushing located at the lever (5F). Install
and tighten the twa screws (5A).

d. Slip the adjustment plate, with pressure plate
assembled, into place within the lens carrier and
loosely install the two screws (5G). Insert the lens
plug (Figure A) into the lens bore of the carrier with
the rectangular boss of the plug fitted into the open~
ing in the pressure plate. Tighten screws (5G) se-
curely and withdraw the lens plug.

e. Clean the nameplate area of the lens carrier
with a cloth dampened with solvent. Remove the back-
ing from the nameplate {5J) and activate the adhesive
as instructed in paragraph 18, step c. Assemble the
nameplate to the lems carrier and wipe away excess
adhesive with a soft cloth dampened with solvent.

24. REASSEMBLING THE MECHANISM (Figure 10).
Reassemble Figure 10 parts as outlined in the follow-

Ing paragraphs.

a. Rotate and hold the lower lcopform (13, Figure
11) fully counterclockwise and assemble the filter
exit guide (32, Figure 10) to the mechanism housing
with the screw (31).

b. Assemble the sprocket guards (27) and (28),
rollers (29} and torsion springs (30) to the tapped
mounting posts of the guard mounting plates. The
rollers must be assembled as shown in the inset
of Figure 10. The inner bent end of each spring is
ingerted intc small spring holes in the mounting
plates adjacent to the tapped posts. The outer bent
end of each spring hooks over the outer edge of each
sprocket guard (27) and (28). The springs should
tend t0 rotate the free (unmounted} end of the sprocket
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guard toward the sprocket bearings in the mech-
anism housing. Secure the sprocket guards to their
mounting post with the screws (25) and the shim
washers (26)-

c. Assemble the spring (24) to the shaft of the
rewind button (23) and insert the shaft down into
the opening in the top of the mechanism housing.
Depress the buhion and assemble the retaining ring
{22} into the groove at the lower end of the shaft.

. Assemble the sprocket flange (20) and thruat
washer (21) onto the shaft of the lower sprocket as-
sembly (19). Spread the two lower sprocket guards
and insert the sprocket shaft through the lower bear-
ings In the mechanism housing until the sprocket is
fully seated. Release the sprocket guards. Assemble
a flat washer (14A), a spring tension washer (14}
and the lower sprocket gear (13} to the sprocket
shaft, meshing the sprocket gear teeth with the
worm gear, Align either setscrew {11) with the
flat on the sprocket shaft and tighten both setscrews
securely. The sprocket and gear must turn freely
but with only a minimum of end play.

e. Assemble the thrust washer (18} to the shaft of
the upper sprocket assembly {17). Lift the {ree end
of the upper sprocket guard (27) and insert the
sprocket shaft through the upper bearings in the
mechanism housing until the sprocket is fully seated.
Release the sprocket guard.

f. Assemble the sprocket guard parts (l6A)
through {16D). Stip the assembled sprocket guard (16)
up into position beneath the upper sprocket and se-
cure the guard with two screws inserted from the
rear of the mechanism housing. Assemble a flat
washer (14A), tension washer (14) and the upper
sprocket gear (12) to the sprocket shaft. Align
either setscrew {11) with the flat on the sprocket
shaft and carefully mesh the sprocket gear with
the worm gear. Tighten both setscrewa (11} se-
curely. The sprocket and gear must turn freely,
but with a minimum of end play.

g. Fasten the hood (10) to the mechamsm housing
with the two screws (9). Press down and hold the up-
per loopformer (31, Figure 11) while assembling the
actuating laver (7, Figure 10) to the lever shaft.
Install the retaining ring (6)-

h. Hold the assembled lens carrier (5) between
the hinge bosses of the mechanism bhousing. Insert
the flat washer (4) on top of the lower hinge boss
and the spring tension washer (3) beneath the upper
hings boss. Press the hinge pins (1) and (2) ioto
place to hold the lens carrier. Adjust the lens
carrier catch {38, Figure 11} sc that it bolds the
lens carrier {firmly againat the stop screw (35,
Figure 11) in the closed position; yet permits the
carrier to be opened easily.

{. All critical adjustments are to be made during
the final assembly of the projector and are covered
in the Adjustments section of this service manual.



25. REASSEMBLING THE SOUNDHEAD AND EX-
CITER LAMP COVER (Figure 9). Reassemble the
soundhead and lamp cover parts as outlined in the

following paragraphs.

a. If exciter lamp mounting pin parts (31) through
{31C) were replaced, assemble the spring (31C;j and
bushing {31B) into the opening in the casting and
insert the mounting pin (31A), forcing the end of
the pin carefully through the bushing.

b. Fasten the terminal (30) to the scundhead cast-
ing with the acrew (29). The free end of the terminal
should be approximately at the 5 o'clock position.
Loosely assemble the optical slit locking screw (10),
the setscrew (19) and the edge guide screw (24) to the
soundhead casting. Leave approximatalythree threads
of the guide screw exposed.

c. Apply ahesive (B&H Spec. 1761-34) to the end
four threads of the roller adjusting screw (14) and
assemble the screw to the soundhead, leaving ap-
proximately two threads exposed.

d. Assemble the light pipe and photocell assembly
(23) and light pipe retainer (22) to the sound drum
and shaft assembly (21) and insert the sound drum
shaft carefully through the opening in the soundhead
casting. Hold the sound drum while tightening the
setscrew (19) against the retainer (22) just enough
to hold all parts in place. Install the two screws (20),
turning them down in the tapped holes in the sound
drum housing.

e. Lightly cil the roller shafts of stabilizer arms
(15H) and {15J). Assemble the lower stabilizer arm
(15H) over the short shaft end of the upper stabilizer
arm (15J). Assemble the torsion spring (15G), straight
leg first, over the tapped hub of the lower stabilizer
arm {15H). Assemble the stabilizer arm (15F) to the
tapped hubs of the upper and lower arms and install
the two screws (15E). Hook the bent end of the spring
(15G) through the small hole near the end of stabilizer
arm (15F}. Wing the straight leg of the spring one full
tum clockwise and hook it behind the small post in
the lower arm (15H). Assemble the rollers (15C) and
{15D) to their respective roller studs. Roller {15D)
must be installed with its narrow flange nearest the
shoulder of the stud. Secure both roliers with the
screws {15A) and washers (15B). Insert the shaft of
the upper stabilizer arm carefully through the sound-
head casting and the adjusting screw (14) and install
the retaining ring (13). Position the retaining ring for
0.000% to 0.005 inch end play of the stabilizer arm
shaft. See Figure C for stabilizer and installation.

€. Lightly grease both surfaces of the lamp re-
lease ring (18} and assemble the release ring and
the lamp contact assembly (17) to the soundhead
casting with the two screws (16).

g- Insert the optical slit assembly (11) into its
opening in the soundhead casting and tighten screw
{10) just enough-to hold the slit in place.

F 1LM0S OUNDTPRO JECT ORS
MODELS 1685, 1590, 1592

TENSION
ADJUSTER

SPRING
RETAINER

Figure C Stabilizer Arms Installed on Soeundhead

h. Insert the small end of the stabilizer 1ension
adjuster (27) through the hole in the top of the sound-
head casting. Assemble the spring retainer {28) to
the adjuster, threading it approximately midway in
the threaded area. Before inserting pin end of ad-
juster into the small hole at the bottom of the casting,
assemble the friction washer (26), bowed face up,
to the end of the adjuster. Assemble the retaining
ring (25) into the groove at the upper end of the ad-
juster. Hook the tension spring (12) between the end
of the lower stabilizer arm (15H) and the hole inthe
spring retainer (28). lnstall the exciter lamp (8).
Refer to paragraph 40 for soundhead adjustments.

i. Reassemble the exciter lamp cover as follows.
Remove the cloth backing from the light shueld {§)
and assemble the light shield to the left-hand inside
upper wall of the lamp cover (7) so that it is flush
with the outer edge of the cover. Remove any excess
or overlap with a sharp knife or razor blade. As-
semble the cover screw (2) to the cover and install
the retaining ring (1)- Press the hole plug (§) into the
hole in the cover. Position the film guide {(4) over the
tapped holes in the cover with the flange of the guide
wrapped around the front of the cover, and leosely
install the screws (3). Insert a 0.020-inch spacer
between the guide flange and the cover, press the
flange against the spacer, and tighien the screws
(3) securely. Remove the spacer. :

26. REASSEMBLING THE REAR REEL ARM AS-
SEMBLY (Figure 8). Reassemble the rear reel
arm as outlined in the following paragraphs.

a. Apply one drop of vil to the urflanged end of the
bearing in the rear reel arm (32). Assemble one re-
taining ring (2B) to the rear reet arm shaft (31) in the
groove” nearest the two narrow flats on the shaft. As-
semble the thrust washer (29} over the longend of the
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shaft and down against the rutuining ring. Insert
the shaft through the toel arm bearing. Assermnble
the face gear (27) to the reol arm shaft (31), gear
touth fachig up, and tighten sctscrew {26) aguinmt
fint of shafl.

b. Assemble the nylon bearings (25) into the cast
bearing arms of The rear reel arm, engagiog the key
tabe of the bearings with the cross-slots of the bear-
ing holen. Assemble the lower gear (22) to that end of
the gear shaft (24) where the flats are nearest the
end. The gear face with the square recess must face
away from the cast bearing boas. Install the gear re-
taining clip (21). Insert the gear shaft through both
nylan bearings {23). Assemble the washer (23) and
gear retaining clip (2}) to the end of the gear shaft.
inatall the upper gear (20), square recesd facing in-
ward 1o enguge chp (21), and assemble the grip ring
(19) to the end of the shafi. Insert a 0.010 inch fesler
gage between the upper gear (20} snd washer (23} and
press the grip nng (19) in against the gear. emove
feeler gage.

c. Asgemble the rubber sleeve {i2) o the hub of
the face gear (14). The sleeve must rest down against
the shoulder of the gesr. Insert the amall diameter
end of gear shaft {16) up through the hole in the lower
end of the reel arm. Hold the shaft In place and as-
semble the washer (15), the face gear (14) and the
large washer (11) to the gear shaft. Securw these
parts with the retaining ring (10).

d. Infmell the setscrew (13) into the tapped hole
in the reel arm casting near the lower end of gear
shaft {16} Do nat tighten the setscrew. Move the
gear shaft (l6) to engage the teeth of the face gear
(14) with the Jower spur gear (22) andi tighlen the
selscrew (13). Rorate the face gear in both direc-
tions 10 check backlash. There should be approxi-
mately 0.005 to 0.018 inch backlash around the total
gear circumference. U necessary, loossn tht set-
screw (13) and remesh gear testh until proper back-
1ash is obtaned; then tighten setscrew securely.

e. Apply a lignt film of grease o all gear tasth
and to the hub of the wpper face gear 7). Assemble
the torsion spring (18) to the hub of face gear (17)
with the loop of the spring over the casiing boas near

the petuining ring does nof restrict movement of
the spring loop on the boss. Reposition retsining
ring if neceasary -

~ £. Apply one drop of oil to the mouth of the bear~-
ing in the take-up arm assembly. Assemhle 1he
washer (8) ta the shaft of the take-up spindle ()
and (naert the shaft through the take-up arm bearing.
Install and dighten the acrew {6). ASsemhble the
take-up arm 1o the mounting pin In the reel arm.
Assemble the take-up belt (4) around the spindle
puliey and ihe rubher aleeve of the lowar face gear.
Scve Figure D. lnaert the tension spring (3) into the
recess in the take-up arm and compressthe spnng

TAKEUP
ARM

TENSION _]
SPRING |

TAKEUP
OELY

PULLEY AND
GEAR ASS'Y

Figure D. Take-Up Arm Assembied

with & plece of shim Stock when asaembling the reel
arm cover (2) to the reel are  Be sure 1o place a
shim washer (3) on each of the reel arm mounhng
bosses before lowering the cover (n place- Instali and
tighten the two screws {1).

27. REASSEMBLING THE FRONT REEL ARM AS-
SEMBLY (Figure 7). Reussemble tho front rred
arm as outlined ia the following paragraphs.

a. Assembis the wusher (SC) and then the face
gear (§B) down ugainst the shoulder of the feod
spindle (5D). Install but do not tighten the two
setascrews {5A).

b. Place the reel arm (22) on the panch with the
lower {spindle} end of the arm st your left. Assemble
tw aylon bearings (21) Into the cast bearing bosses
of the ree]l arm, engaging the key tabe of the hear-
ings with the cross slets in the bearing bosses. in-
sert the gear shaft (20) through the oylon bearings
from right 1o left, make surc that the wnd willr the
fiats furthest from the tip of the shaft is a1 the ot
tupper end of the reel arm). Assemhls the lowrr
spur gesr (18)to the left end of the shafl. The grar
face with the square recess must facr away from the
cast baaring boes. Install the gear retaining clip (17)
to the flats of the gear shaft. Assemble the washer
(18) and the second gear tetaining elip to wpper end
of the gear shalt (20). Assemble the Wppe? Spur gear
(16) 1o the shaft, with-the aquare recess of tw gear
sogaging the retaining clip. Install the grip ring 18)
on the end of the shafl. Insert & 0.010-iach fecler

belween the upper apur goar (18) and washer
{19), and press the grip ring In againat the gear. Ro-
move the feeler gage.

c. Assemble the retainiag ring (11} into the nng
groove pearest the two flats of reel srm shaft (14}.
Assemble the washer (12) onmio the shaft and down



t the retaining ving. Place a drop of oll at the

resl arm upper bearing. Insert

the long end of the shaft {14) through the upper bear-

tall the spacer washer (13) and the second

retaining ring {11). Make certain that the setacréws
A)

REEE
g
:
g

(8) and {BA) are not protruding into the shaft hole of
the face goar {9) and that the sleeve (9A) is in place
on the hub of the gear. Apply a light coat of gresase

gear teeth. Assemble the torsion spring (10)

ar with the loop end of the spring
st from the gear teeth. Assemble the face
the res] arm shaft while engaging the loop
the r the spring boas of the reel
with the retaining ring (7)
setscrew (8) securely. The
ust not be so tight as to restrict
movement of the spring loop when the face gear is

d. Apply one drop of oll at the flanged end of
the reel arm lower bearing. Assemble the feed
spindla assembly (8) down through the resl arm
bearing. Install and tighten the screw {4} securely.

#. Rotate face gears (5B) and (9) in both direc-
tions to check backlash. There should be approxi-
mately 0.005-0,018 inch backlash around the total
clroumference of sach gear. By the triol and error
method, Joossn the gear astscrows (5A) or (8) and
reposition tho engagement of face gears with spur
gears until proper backlash is obtained. Then tighten
sstacrews secursly.

f. Place a shim washer (3) on each of the reel
arm mounting bosses and carefully sssemble the
cover (2) to the reel arm. Install and tighten the
two screws (1)

2). REASSEMBLING THE BASE COMPONENTS (Fig-
ure €). Reassemble Figure § parts as outlimed in
the following paragraphs.

8. Lightly grease the teoth of the worm gear (44),
tiit gearshaft (41) and gear rack (39). Assemble
apring washer 42) to the tilt gearshaft (41), bowed
surface toward the worm gear. lnsart the shaft
through the bhole in the bhase and secure It with
the retaining ring {(40). Fasten the tilt adapter (38)
lcosely to the base with the screw (37). Assemble
the gear rack (39) and worm goar (44) intothe
base, holding the worm gear beiween the twoformed
sars of the base with all gear teeth (worm gear,
gearshadt and tlit rack) engaged. Secure the worm
gear with & new spring pin {43). Position the tilt ad-
aptar {38) so that the gear rack does not bind in
the rectangular cut-out and tighten-the screw (A7)
securely.

b. Assamble the rubber fest (31) and flat washer
(32) 10 the hase with the four screws (30). Assem-
his the tit har {28) 10 the lower and of the gear rack
(3%} with the screw (26) and lock washer {27). The
short leg of the tilt bar must be toward the front
{operating side} of the hase. New rubber feet {29)
are cemented to ihe tilt bar.
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c. Assemble the volume and tone control assem-
bly (235) into the hase and secure with the four
screws (34). Check to make certain that the con-
trol knoba are not binding in the cut-outz of the
base before tightening the four screws. Do not
install the cover (23) untll all wiring connections
and adjustments have been made.

d. Assemble the edge connector (18) to the amp-
liflex (30) and position these components within the
base. The twe spacers (21) are positioned between
the amplifier and base at the end furthest from the
tit bar. Loosely assemble the two amplifier screws
(19); then install the two edge comnector acrews
{17) and tighten all screws securely. Do not install
the cover (16) until ull wiring connections and ad-
justments have been made. :

#. Turn the base right side up and, if the main-
plate (35) had bsen removed for any reason, as-
semble the mainplate to the uprights of the base
with the four acrews (3).

' NOTE: At this point, refer to Figure 5 and care-

fully assembie the complete mechanism sssembly

(29) to the mainplate with the four acrews (27), the

upper two screws nlso serving to attach the idler
ar adjustment bracket (28). Then refer 10 Pigure €
r balance of reaasembly as follows.

1. Assembie a roller (10C) and the adapter (10B)
1o the shaft at the aquared end of the film guide
bracket {10D). Assemble the second rvoller {10C)
1o the shaft at the rounded and of the film gwide
bracket and install both retaining rings (10A). En-
gage the free end of the wdapter (10B) with the
guide rails of the film guide which ia assembled
to the lower rear comer of the mechanism as-
sembly (see Figure 11, item )]1B). Lower the rear
end of the fllm guide assembly (10) =0 that the
ears of the adapter {10B) are between the cast
ears of the base. Hold the guide roller (8), large
diamsier facing out, between the ears while In-
stalling the adapter shaft (7) through the cast ears
and rolier. Install the screw (9) to secure the an-
sembly.

g+ Aspemble the lever stop und pin {5) loosely
10 the base with the screw ). The lever stop must
be adjusted after the mechanlsm assembly has been
instalied. Refer to siep a, paragraph 29 foltowing.

29, INSTALLING THE RUN-STILL LINKAGE (Fig-
ure B). Reassemble Figure 5 parta as outlined in
the following paragraphs. '

8- rﬁl Models. Lightly grease the clongated slot
and sllding contact surface of the helt shifter bracket

assembly (25) snd mssemble the apacers {26) and
brachet assembly (25) 1o the tapped bosses of the
projactor main plate with the two shoulder studs
{24). Assemble one loop end of the torsion spring
23) to the right-hand shoulder stwd {24) and the
othor loop enx to the bent sar of the bracket ag-
sembly just above the shoulder stud, Install the
rotalning rings (22) to retain the sprisg loops.
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b. All Mouels. Assemble the lever stop and
pin assembly 5) to the base with the screw {4).
Before tightening the screw, insert a 0.060 iInch
(1.52mm) shim between the stop pin and anubber
lever of the mechanism assembly. Rotate the stop
until the stop pin just touches the shim and hold
the stop securely while tightening the screw “)

securely, Remove the shim.,

NOTE: Steps ¢ through g, following, apply only to
1592 model projectors.

€. Assemble one loop of the torsion spring (20)
over the shoulder stud of the pivoting link assembly
{18). Assemble the large washer (21) down against
the shoulder. Position the link assembly against the
projector mainplate, with the end of the stud engaged
in the rectangular opening just below the projection
lamp socket area, add the other end on the tapped boss
of the mainplate. Insert the spacer (19) between the
link assembly and the tapped boss and install the
pivot acrew (15). Secure the shafi of the link {18)
with the washer (17) and retaining ring (16).

d. Engage the remalning loop of the torslon apning
(20) with the pin a{ the lower end of the sliding link
assembly (13) while assembling the spacers {14) and
sliding link to the projector mainplate. Install and
tighten the two shoulder screws (12).

€. Assembie a retaining ring (%) into the rng
groove closest to the slotted end of the switch shaft
tube (11} and inseri the short end of the tube through
the mainplate from the front. Assemble the run-still
arm assembly (10) over the protruding end of the
tube (A1), engaging the key lugs of the arm in the
slot of the tube and the alot in the end of the arm
with the staked pin at the upper end of the sliding
link assembly {13). Install the second petaining
ring (9) into the ring groove at the end of the
1ube {11). o

f. Insert the long straight end of the fire shutier
rod (8) down behind the pivoting link asaembly (18)
and through the hole In the bent ear of the link. En-
gage the upper end of the rod wilh the hole in the
fire shutter filter arm. Assemble the spring (7) and
collar {6), small diameter up to the lower and of the
rod, and tighten the collar setscrew (5).

g- Assemble a collar (2), small diameter up, to
the still=run rod (4). insert the atraight end of the
still-run rod up through the hole in the tip of the
stop pawl of the mechanism assembly. Hook the bent
end of the rodthrough the hole in the long arm of the
pivoting link assembly (18). Assemble the spring (3)
and the second collar (2}, small dlameter down, 10
the upper end of the rod. Slide the lower collar up
against the underside of the stop pawl and compress
the spring slightly with the upper collar. Tighten
both collar setscrews (1) securely.

30. INSTALLING THE SOUNDHEAD, REEL ARMS

AND GEARS (Figure 4). Inatall Figure & parts as
outlined in the {ollowing paragraphs.

1B

a. Carelully assemble the soundhead ussembly
(40) {0 the projector mainplate. Be sure that all
Jesadwires are pulled through behind the mainplate
80 as not to be pinched between the mainplate and
the soundhead. Hold the soundhead while installiing
and tightening the three screws (36) and thelr washers
(37). Refer to the appropriate wiring diagram at the
rear of the Parts Catalog for proper wiring coanec-
tions between soundhend and other projector parts.

b. Assemble the bowed washer (34) and the fly-
wheel (35) to the sound drum shaft, with the bowed
face of the washer against the flywheel. Install the
fiat washer (33) and retaining ring (32) on the end
of the sound drum shaft. Spin the flywheel to make
oeriain that the shaft rotates smoothly.

c. Insert a spring (31) and a reel arm Jock bution
(30} into the opening to the right of the rear reel arm
mounting hole in mainplate. Hold the buiton in with a
plece of shim stock while assembling the rear reel
arm (29) to the mainplate. Assemble the reel arm
disc {27) over the shoulder of the reel arm, with the
bent fingers of the disc pointing away from the maln-
plate. Align the acrew holes in the disc with those in
the reel arm and install and tighten the screws (26).
Install the front reel arm assembly {28} in the same
manner.

d. Assemble the spur gears (25C), hubs inward,
10 the gear studs of the rewind lever assembly {25D).
Place & washer (25B) on the gear stud nearest the
end of the lever, and secure the gears with the re-
talming Tings (25A}. Hook the bent end of the long log
of the spring {24) through the hole in the upper lip of
the rewind lever (25D) and assemble the spring loop
and the rewind lever to the pgear stud of the main-
plate {located near the upper left-hand corner of the
cut-out for the mechanism assembly). Wind the short
leg of the spring one full turn counterclockwise and
hook the bent end behind the edge of the cut-out.
Assemble the idler gear {23), hub inward, and the
washer {22) to ihe protruding gear stud, meshing
gear {23) with gears (25C). Install the retaining

ring (21).

e. Assemble the gear retaining key (19) to the
alot of the front reel arm shaft. Assemble the re-
wind gear {18} to the shaft so that the square recess
in the imner fnce of the gear engiges ihe retain-
ing key. Lightly greasc the outer hub of the rewind
gear. Asaemble the cluich gear (17) 10 the shaft
with tho longer end of the cluich gear mating up
with the formed oulline of the rewind gear. As-
semble the gear aml bearing assembly {16) to the
shaft and up against the clutch gear so that the
bearing spring is positioned between the 1wo bossos
on the face of the clutch gear. Install the retain-
Ing ring (15) into the groove of the shall to lock
the entire clutch assembly in place.

f. Assemble the gear (11B), long hub out, 1o the
gear stud of the arm assembly (11C) and install the
retaining ring (11A). Assemble the rewind clutch se-
sembly (14) and flat washer {13) to the upper sprocket
shaft and sssemble the grar retaining key (12) to



the flats of the shaft. Assembie the large hole in
the idler arm owver the inner shoulder of the spur
gear (9) and install these parts and washer {10) on
the upper sprockst shaft. Slide the gear {9 tnward
until the square recess in its face engages the key
{12). The staked pin of the jdler arm must be in-
sorted Into the triangular cut-out in the rewind
lever (35D). Mnatall the spriag tension washer (7)
bowed face out, and the grip ring {(§).

g. Install the washers (5) and spur gears 4), hubs
in, on thelr respective gear studs, and secure them
with the retaining rings (1). Assemble the washer
(3) and the spur gear (3) to the shaft and install
the retaining ring {1). :

h. Speck all gear teeth sparingly with gresse.
Alter the projector Is completely assembled, grease
can be distributed by running the projector briefly.

31, INSTALLING ELECTRICAL COMPONENTS (Fig-
ure 3). Install Figure 3 paris as outlined in the
following paragraphs. Refsr to the appropriate wir-
ing diagram at the rear of the Parls Catalog for
proper ocanection of leadwires between components.

a. 2 Place the solencid assem-
bly {(47) on the work surface with the rod poiming
toward you and the tapped holes In the solencid
bracket facing up (leadwires at the right). Place
the mounting plate (7B) over the tapped boles,
with the log coninining the single mounting bole
toward you and at the left. Instali and tighten the
two screws W7A). Assemble the three rubber bush-
ings (46), small diameter first, into the mounting
holes of the mounting plats 47B). Install & collar
43), large diameter first, on the solencid rod,
pressing it wp ageinst the yoke while tightening
its setacrew {42). Assambie this solenoid group
to the support piate mounied on the long cast arm
of the mechsnism assembly, while guiding the sole-
noid rod down through the hole in the tongue of the
stop pawl, Fasten the mounting plate 41B) to the
mechanism support plate with the three screws
{44), inserting the spacer washers {45) between
the rubber bushings {16) and the mechaniam sup-
port plate. Temporarily assomble the reamining
collar (43) on the lower ond of the solenoid rod
(eneath the stop pawl) and tighten its setscrew.

b. 1585 apd 1590 Models Only. Attach the Iuse-
holder (41) with the screw {40). Assemble the swilch
(38) to the projector mainplate with the looking nut
{38) ard lockwasher {37).

¢. 1592 Models Only. Assemble the rotary switch
(35C) 1o the Dracket assembly (35D) with the lock-
tag nut (35A) and Jockwasher {35B). Lift the as-
sembled switch and bracket (35) uwp Into position
agsinst the mainplate while guiding the switch shaft
through the tube (item 11, Figure S} already as-
sembled to the mainplate. Engage the free end of
the animation switch lever crank (item 37, Figure
10) inio the hole at ihe top of the animation switch
bracket (item 34, Figure 3) and secure both awitch
brackets (34) and (35) 1o the malaplate with two
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screws (33). Insert a 0.010 inch feeler gage be-
twoen the animation switoh lever (ltem 3, Fig-
ure 10) and the mechanivm housing and hold the
lever against the shim while pressing the crank
grip ring Gitem 35, Figure 10) in aguinst the mech-
anlam houslng. Remove the shim.

d. All Models. Assemble the motor mounting
brackets (30) and motor bracket straps (28) with
atabilizer bracket (29) 10 the motor end caps. When
mounted to the projector base, the wmotor should
be poaitioned so that the narneplate can be easily
read. Install the motor pulley (37) on the motor
shaft, small pulley diameter toward the motor.
If the pulley was replaced, be sure o use the same
color of pulley as the one which was removed.
Position the pulley so that its Inner face Is ap-
proxtmately 1/4-inch from the rubher mountiag ring
of the motor and temporarily tighten the setscrews
(26)- Assemble the strain rellel (24) to the jacket
of the line cord {25) and assemble the atrain relief
inio the center hole n the atubilizer bracket 29)-
Loop the drive belt (23) around the motor pulley
and insert the end of the motor shaft through the
blower fan housing cover (32). Assemble the blower
fan (21) to the end of the motor shaft, with the fan
hub contsining the setacrews [acing toward the mo-
tor. Position the fan on the shaft so that the end
of the shaft is approximately 1/16-inch below the
face of the outer fan hub and tighten the two set-
screws (20). Assemble the fan housing {19) to the
cover with the three screws (17). Manually rotate
the motor puliey to muke certaln that the fan is not
striking the cover or housing.

e. All Models. Lift the assembled motor and
blower group into position om the projector base,
threading the drive belt through the loop of the
belt shifter bracket assemhly (ltem 25, Figure 3).
Guide the belt sdgewine upward and around the
large mechanism pulley. Allgn the motor and blower
mounting holes with those in the basc, and Install
and tighten the eight mounting screws {15) and
(16)- Refer 1o the appropriste wiring diagram at
the end of the Parts Catalog section and make
the necessary wiring connections.

1. }390 Models Only. Assemble the power trans-

former assembly (14) to the projector base with
the four screws {i3). Refer to the appropriate wir-
ing diagram at the end of the Paris Catalog aection
for proper wiring connections,

g- 1585 and ﬁ?z Modgls Ouly. Assemble the
brackets {100) {10D), mounting ttanges facing

inward, to the lamp transformer (10E) with the
screws {10B) and hex nuts (10A). Make wiring con-
sections 1o the transformer according 1o the appro-
priste wiring disgram. Posiion the tranaformer so
that the mounting holes in the bracket are aligned
with those in the base. tnatall the two {ront screws
(@); then tip the projector so that the two rear icrews
{9A} can be inserted up through the base. Tighten
all screws. Assemble the hrackets (7) and {8} to
the top of the lamp transformer with the screws
#) and hex muts (5). Make wiring conacctions 1o
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the power transformer (4) according to the appro-
priate wiring dlagram. Secute the power trans-
former to 1he upper fingers of the hrackets (7) and
\8) with two screws (2} with lockwashers (3) and
hex nutd (1). Note that two sleeve spacers (JA) are
inserled between the bracket (8) and transformer
on 1592H and 1592BH model projectors.

32. REASSEMBLING END CAPS ANOD LAMP COM-
PONENTS (Figure 2). Resssemble Figure 2 parts
as outlined in the following paragraphs.

a. Pull the lamp leads through the access hole
in the mainplate and connect them to the terminals
of the lampholder (15). Secure the lampholder and
the lamp shield (J4) to the malinplate with the two
screws (13), and pull excess lamp lcads back be-
hind the mainplate. Assemble the projection lamp
{12) Into the lamp socket and swing the lamp re-
talning spring up into place.

b. Loosely sssemble the still-run lever {11A) to
the swilch shaft with ils setscrew. Assemble the
control knob (11} to the shaft, pressing in until
fully seated.

c. Assemble the axuiliary speaker jack (9) and
its Insulating washer (10) to the rear end cup (7)
with the hex locking nut (8). Reasaemble the rear
end cap components (7A) through (TH), noting that
only the 1592 model projectors are equipped with
the Directamotion remote control receptacle (7F).
An adhesive-backed cover (1G) is installed over the
receptacle opening In 1585 and 1590 model pro-
jectors. The atarting capacitor (7C) is mounted

0

with lts terminals up and the top end of the capa-
citor approximately 1/8-inch above the top edge
of the capacitor clamp (7B). Secure the clamp to
the rear end cap with two screws {TA).

d. Assembie the speuker {6 B) over the four molded
pins of the fronl end cap (6C) and install the four
grip-type retaining rings (6A). Speaker éhould be
installed with the terminals at the top.

e. Make certain that all twelve speed nuts (5)
are in place on the formed maunting ears of the two
end caps. Position the front end cap assembly (6)
on the base with mounting holes aligned and, from
beacath the base, install the two base-to-end cap
mounting screws (3) finger tight: then install two
screws (4) through the mainpiate and inlo the speed
nuts on the front mounting ears of the end cap.
Tighten all four screws securely. Install the rear
end cap assembly (7) in the same manaer.

f. Assemble the till knob (2) to the protruding
end of the tilt shafll and ughten the setscrew (1)
securely. Rotale the 1ilt knob to check the tilting
mechanism.

g- Refer ta the appropriate wiring diagram at
the ent of the Parts Catalog section for proper
wiring conneciions.

33. REASSEMBLING LAMPHOUSE AND COVERS
{Pigure 1). No special instructions are necessary
for theé reassembly of the lamphouse or cover com-
ponents. These items need aot be installed unti)
after all adjustments have been made {see the fol-
lowing section).
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Adjustments

3. GENERAL INSTRUCTIONS.

Tho alignment and adjustments ocovered in this
section are necessary io the proper operation of
the projector. Even though the projector may mot
bave under-gone complete overhual and repair, it
is recommended that all the adjustmenta be chacked
as a3 routine measure. Routine adjustments such
as thoss spplicable to sliding fits, clearances and
and play have been covered in the reassembly pro-
osdures and are not repeated in this sectjon except
where they directly affect other adjustments or

alignments.
All special tools and fixtures required to per-

form the adjustmem procedures are listed and il-
lustrated in Figure A. In addition, special test films

and slectronic test oquipment {vacuum tubo vaoli-
meter, voltohmmeter, oscillator and tachomstier or
Strobotac) are needed to check and adjust the sound
system of the projector. The test films are listed
in the Introduction scction.

WARNING

Many of the procedures listed in this sec-
tien require operation with the roar projec-
tor cover removed. To aveld shock haz-
ards, disconnect the power and discharge
the motor starting capacitor, when st

required.

SOCKET
MOUNTING

APERTURE
PLUG

P/N 6134 ALIGNMENT

LENS PLUG (1)

ROD {3}

Figure E. Aligning the Optical System
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35. OPTICAL ALIGNMENT.

It is Imporctant that these alignments be per-
formed in the following listed sequence (steps a
through d). AN special tools and fixtures required
{for optical alignment are shown in Figure A. These
items are shown installed in the projector in Fig-
ure E. Be sure to turn the mechaniem manually
wntil the shutter bdlade is clear of the aperture
opening, before inserting alignment tools.

a. Aligning the Aperture Plate.

(1) Remove the projecilon lens from the lens
carrier. Open the lamphouse and remove
the projection lamp and the condenaing lens
asssmbly.

{2) Swing the lens carrier fully open and dis-
assemble the pressure plate from the lens
carrier.

(3) Loosen the two aperture plate mounting
screws just enough to pe rmit movement of
the aperture plate, and insert the aperture
plug (item 5, Figure A} into the aperture
opening. Close the lens earrier.

{4) Insert the alignment rod (Figure E) through
the lens plug untll the rod end protrudes
enough to install the spring (P/N 8124).
Insert the lens plug Into the lens barrel
until the tip of the alignment rod engages
the aperture plug previously installed. Tip
the projector carefully onto its back (lens
opening {acing up). The alignment rod must
sltde freely through the aperture plug with-
out binding. If necessary, shift the aperture
plate slightly untll free rod movement is
oblained; then tighten aperture plate screws.

b. Aligning the Lamp Socket.

(1) Tip the projector back into Its normal,
uprighl position and reassemble the pres-
sure plate to the lens carrier. Close the
lens carrier.

{2) Loosen the two lampholde r mounting scrows
just enough to permit movement of the
lampholder. insert lamp plug (1, Figure A)
into tamp socket urxl secure the lamp spring.
Slide alignment rod completely inlo place
until tip of rod engages the hole inlamp plug.
Shift socket ss necessary until rod slides
freely in the lamp plug hole. Then tighten the
screws securely and remove all tools.

38. ADJUSTING THE INTERMITTENT MECHANISM.

a. Checkj Shuttle Tooth Side Clcarance. Ad-
vance the mechanism manually untll the shuitle is
at the center of Its stroke as shown in Figure F.
The clearance from the edge of the shuttle slot to
the inner end of the shuttle woth (nearest the aper-
ture opening) should be 0.007-inch minimum. From
the edge of the shuttle slot to the outer end of the
shuttle tooth, the distance should he 0.050-inch max-
imum. Check these clearances at bhoth the upper
tooth and lower tooth. If the clearances vary it the
upper and lower tecth and inner clearanoe is less
than 0.007-inch at either end, the following possi-
ble causes should be checked and corrected.

{1) Aperture plate out of alignment. See para-
gnph 35, step a, Aligning the Aparture
ate.

(2} Shuttle stroke incorrect. See paragraph 36,
step d, Shuttle Stroke Adjustment.

{3} Link bearing missing from end of shuttle
arm. Partial disassemhly required to re-
move shuttle arm and replace link bearing
{refer to Disassembly section).

{4} Ball and stud assembly loose on shuttle arm.
Reposition bull and stud assembly (Figure
B} and tighten stud nut securely.

0,050 MAX,

L™ 0. 007 MiN©

X = 0,3025 ¢ 0.0005 IN, YOVAL
TRAVEL OF CENTER TOOTH

Mgure F. Aperture Plate and
Shuttle Tooth Clearance



b. Checldg Shuttle Tooth HelEt. Swing open the
lens carrier ance mechaniam meanually un-
til the shuttle is at the center of its stroke as shown
in Figure F. Hold the shuttle tooth height gage (Fig-
ure 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
gagen. Slowly slide the gage downward. The “Go"
ear should pass over the shuttle tooth without catch-
ing. Rotate the gage so that the "No-Go" ear is
over the shuttle slot and once more slide the gage
downward. The "No-Go" ear must not pass over the
shuttle testh. If the shuttle teeth are too high or two
low, adjust height as follows.

NOTE: If the mechaniam assembly is instalied on
the mainframe, it will be nectssary (o remove
the lamphouse, the projection lamp and the lamp-
holder before proceeding.

{1) Turn the mechanism drive pulley by hand
unill the access holes in the shutter and
the fire shutter bracket are aligned as
shown in Figure G.

(2} Insert a No. 4 Bristol Wrench Into these
acceas openings and engage it in the socket
of the in-out cam follower screw.

{3) U the shuitie teeth were too low (No-Go
ear passes over shuttle teeth), turn the
cam follower screw counterclockwise to
increase shuttle tooth hetght. If the shuttle
toeth were toc high (Go ear catches
against shuttle teeth), turn the cam fol-
lower screw clockwise. It may be neces-
sary to recheck shuttle tooth height with
the gage several times before the proper
hejght has been obtained.

IN-QUT
BRACKET

SHUTTER ASS'Y
{3-BLADE SHOWN}

IN-OUT CAM
FOLLOWER FIRE SHUTTER OR

SUPPORT BRACKET

NOTL1 INSCRT WRENCH THROUGH
ALINED MOLES AT “Xx¢

Figure G. Adjusting Shuttle Tooth Helght
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4) U one of the teeth cannot be broughi into
tolerance by the above method, it may be
necessary to loosen the screws which at-
tach the in-out bracket (Figure G) and shift
the bracket slightly. Tighten the mounting
screws securely and check and adjust shut-
tle tooth height as outlined above.

c. Checki Fit of Shuttle Arms to Pull-Down
Cam F ﬁng!re ﬁ!. Remove rear cover and the
projection lamp.

NOTE: If projector has Just been lubricated, run for
two or three minutes before proceeding with this
adjustment.

{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 cesnter line of
aperiure). Slip the guide bars of tool §-552-
4-N1 over casting to which shutlle mounting
plate Is atltached (Figure H). 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 §-552-4-N2 In the slot of stud (B)as
shown, and allow weight (E) to swing down-
ward. Tilt projecior, i required, so thal the
weight does not rub on any stationary paris.

{2) Loosen upper bearing support assembly (F)
approximately ane turn. Rotate projector
framer knob sothat pointer (G} moves ahove
witneas mark (H). Then turn framer knob in
the opposite direction until polnter (G) moves
back down in line with mark (H).

WE IGHT
§e552-4aN2 |

NOTE: DRIVE MOTOR MUSY BE REMOVED
SO WEIGHT CAN SWING FREE

Figure H. Adjusting Fit of Shuttle Arms to
Pull-Down Cum
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NOTE: If adjustment of framer knob does not per-

(1) Procedure for Measuring Shutile Stroke.

mit movement of poiater (G) as specified, it may be {See Figure J.)
necessary to rotale the camshaft slightly to bring
cam into proper position.
(a) Remove pressure plate assembly {rom

{3) Carefully tighten upper bearing supportas-
sembly (F) while obaerving alignment of
pointer (G) with witness mack (H). The in-

the lens carrier.

Set the framer knob at the mid-point of

(bj
stant that pointer (G) starts to move upward,
stop turning support assembly (F). This is Its over-a)l travel.
the proper adjusiment.

)

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

d. Checking Shuttle Stroke.  Normal shuttle stroke
{vertical travel of shuttle teeth) 18 0.3025 inches (Fig-
ure F). The most convenient means of measuring the
atroke is to use the projecior as an optical comparitor.
The aiep on the siroke gage (item 8, Figure A) is the
length of the nominal stroke. When itis inserted in the
ape riure and projecied, it provides a reference dimen-
sion with which the actual! siroke can be compared.
A sketch of a target is shown in Figure J. The Ato B
section I8 a 100 1o 1 enlargement of the gage. The
C and D lines represent 100 to | enlargements of the
Vimits of tolerance.

()

(e)

Suspend the target approximately 18
feet from the projector with center of
target on same horizontal line as op-
tical axis of projector. If room ar-
rangemenl necessitales 1lting projector,
wargel must alsc be tilted so that angle
between 1arget and optical axis s 90 de-
grees. If this Is not done, "Keystone*
error will be produced.

Open the lens carrier and furn the pro-
jector mechanism by hand until shuttle
is at bottom of stroke and shutter just
clears apertiure.

insert stroke gage (5-550-5-N2) in the
aperture plate and lightly prees it down
against the top-toonth of the claw. Closs
the lens carrier.

STROKE GAGE

TARGEYT (AS SEEN
FROM PROJECTOR)

TOOTH AT B0T-
TOM OF STROKE

/ TOP TOOQTH

OF SHUTTLE
/ mmmmm T - T LIMITS OF
- _| . . . GAGE IHA.GE

\npzmuae

PLATE

ADJUST THROW SO THAT
IMAGE OF BGAGE EXACTLY -3
MATCHES GAGE LIMIT MARKS

N N

L. TOOTH AT TOP
OF STROKE

STROKE
LIMITS

Figure J. Cheching and Adjusting Shuttle Stroke with Target
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{fy Turn on the projector lamp and focus
the image of the shuttle slot on the tar-
get. Move projector toward or away from
the target until a sharply focused image
of the step at end of stroke gage just
reaches from line A to line B (Figure J).

(g) Slide the stroke gage up out of tield-of-
view and turn mechsnism pulley until
center tooth of shuttle is at top of stroke
indicated by image of tooth near line A.
Adjust framer,if required, until projec-
ted image of edge of tooth just touches
line A.

(h} Turn mechanism pulley until center tooth
of shuttle reappears at top of target. Rock
mechanism pulley to find top of shuttle
stroke. Edge of tooth used as reference
in step (g) must fall hetween lines (C)
and (D) (Figure J). i image falls be-
tween (C) and (A), stroke is too short.
If image falls beyond (D}, stroke is too

long.

{2) Procedure for Adjusting Shuttle Stroke.
Loosen the two shuttle plate mounting
gscrews just enough to permit movement of
the shuttle arm plate.

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

(b} To shorten the atroke, shift the shuttle
arm plate assembly away from the pull-
down cam-

{c) After adjusting stroke, recheck shuttle
tooth side clearance as instructed in
paragraph 36, 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 projector with
framing test film loop TFL-55-NX1. Project film
and turn framing knob from one limit to the other. i
at one limit a frame line is not visible, loosen nut on
the framing eccentric located at top of shuttle arm
plate assembly (Figure B) and turn eccentric until
the frame line appears. Hold eccentric while tighten-
ing nut. Check adjustment by again turning framing
knob from Hmit tolimit while observing picture. When
the eccentric is properly adjusted, either frame line
can be projected and movement of film should be ap-
proximately equal at top and bottom of framer travel.

37. LENS CARRIER ADJUSTMENT. Angular rela-
tionship between the lens carrier and the aperture
plateis controlled by lens mount stop scréw (item 36,
Figure 11). Thread projector with roll title or target
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film having sharp images incorners and projectapic-
ture approximately 30 inches high onto a matte sur-
face. The projector must be square with the screen.
Focus the picture and compare resolution of the two
sides of the image when viewed from a distance of ap-
proximately twice the width of the picture. If one side
appesars 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, {f image at
right-hand edge of screen is soft until lens is moved
toward aperture, then lens stop screw is set too far
forward and should be turned clockwise.

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

38, ADJUSTING THE ANIMATION CLUTCH (1592
Models Only).

a. Checking Stop Pawl to Trigger Clearance. Ro-
tate the mechanism by hand until the finger of the trig-
ger is adjacent to the inner bent ear of the stop pawl
as shown in View A, Figure K. I the trigger fails to
clear the stop pawl ear, adjust as follows. Loosen the
bearing bracket screws (item 33, Figure 12) and shift
the bearing bracket (item 34, Figure 12) up or down,
as necessary, to obtain approximately 0.010 to 0.015-
inch clearance between the stop pawl ear and the end
of the trigger; then tighten the two screws securely.

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

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

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

(3) Refer to View D, Figure K. Adjust the set-
screw in or out to obiain a clearance of
0.094 inch between the left-hand ear of the
clutch slide bar and the end of the setscrew.

{4) The shutile interlock retainer ie secured to
the right end of the worm gear. Note, in
View C, that the curved lip of this retainer
must overlap the downward bent finger of
the clutch slide bar. If necessary, bend this
finger to obtain positive overlap as ahown.

25



SERVICE INSTRUCT IONS

CLUTCH
YOKE /’ {i“
SOLENDID

SOLENOID ——er
ROD

TIP OF
INTERLOCK
LEVER FINGER OF CLUTCH
SLIDE BAR
WORM
GEAR ALLEN

SHUTTLE ADJUST-

AERIGGER

UPPER

STOP LOWER
PAWL COLLAR

NOTCH IN

DRIVEN CLUTCH VIEW B

VIEW C MENT BRACKET
LOWE R
COLLAR e 0,094 IN,
TRAVEL
TSCREW
s¢ — _,  CLUTCH
SLIDE BAR
TRIGGER O.g}g Ig
0. VIEW A -
0.015 IN, - - -
STRIKE CLEARANCE
VIEW D
CLUTCH YOKE ’)\\
F INGER
l 1
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Figure K. Animation Clutch Adjustments

¢. Adjusting Clutch Solenoid Linkage. Refer to
Figure K for the following adjustment procedure.
Rotate the mechanism by hand until the finger of the
stop pawl is centered at the tip of the trigger as
shown in Figure K, View A, and place Still-Run
kneb in "Run.”

(1) Refer to Figure K, View E. Loosen set-
screws in collars (1) and (2) and press
lower collar (1) up against the underside
of the stop pawl until a clearance of 0.010

2€

to 0.015-inch is obtained between stop pawl
finger and tip of trigger. Tighten collar (1)
getscrew.

(2) With the tip of an appropriate spring gage,
press down on upper collar (2) until gage
indicates a spring pre-load of 5 ounces; then
tighten upper collar setscrew.

(3) Loosen setscrews in collars (3) and (4).Use
a suitable clamp to hold the solenoid plunger



up to its seat; then raise lower collar (3)
until it just touches the stop pawl and tighten
the collar setscrew. Position the upper col-
lar (4) so that there is 1/16 to 1/8 inch
clearance between collar and stop pawl and
tighten upper collar setscrew.

d. Checking Stiil-Run Linkage. Refer to Figure K,
View E in this section lor the following adjustment
procedure.

{1) Rotate the projector Still-Run lnob to the
Run position so that the atill-run red (5)
movas downward in the limit of its travel.

(2) Rotate the mechanistn knob and check to
make certain that the ear of the stop pawl
clears the trigger as shown in View A,
Figure K.

{3} Operate the projector and switch from ™ Run”
to "Still” position. The stop pawl is engaged
with the trigger mechanically and is disen-
gaged electrically (by the solenoid). U the
preload tension of the spring (paragraph ¢,
step 2, preceding) is set too low, the stop
pawl may not engage the trigger properly
and a chattering will result. If set too high,
the solencid may not be able to overcome

- spring tengion to disengage the stop pawl
from the trigger. Readjust spring tension
until proper operation is obtained.

39, ADJUSTING THE FIRE SHUTTER (1592 Models
Only). When the projector has been completely
assembled, install the projection lamp and lens and
run the projector “{orward" with the lamp on. Turn
the Still-Run knob to the Still position and focus
the image of the aperture on the screen. Check for
full pattern of the fire shutter disc on the screen
(image must show perforations of disc throughout).
Note that a bent ‘ear onthe fire shutter bracket lim-
its the travel of the fire shutter filter arm. U
unfiltered light appears at the top or bottom of
the aperture image, it will be necessary to bend
this stop ear so that the amount of filter arm
travel is increased or decreased accordingly.

40. ADJUSTING THE REEL ARMS AND REWIND
CLUTCH.

a. Front Reel Arm Adjustment (See Figure 7).
Adjust end play of the shaft (14)to"0.008 inch 3 0.003
inch by positioning retaining ring (11) against an 0.008
inch shim. The backlash for both face gears should
be between 0.005-inch (minimum) and 0.016-inch
{maximum). Adjustment is made by loosening the
face gear setscrews (5A), (8) and (8A) and reposi-
tioning the face gears (5B) and (9) as necessary.

b. Rear Reel Arm Adjustment % Figure 8!-
Adjust end play of the shaft {31) to 0. + 0.
inch by positioning retaining ring (28) against
0.008 inch shim. The backlash for both face gears
should be between 0.005-inch (minimum) and 0.018-
inch (maximum). The upper gear (27} is adjusted by
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loosening its setscrew (26) and repositioning the
gear as necessary. The lower gear (14) is adjusted
by loosening the setscrew (13) in the tapped hole of
the arm and shifting the shaft {16) in and out as
necessary.

c. Rewind Clutch Adjustment. The rewind clutch
system must be edjusted 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 arcund the reel hub. Hook & spring
scale to the free end of the film strip. Turn on the
projector, rotate the "Motor-Lamp" switch to '"Re-
verge" and press and release the rewind button at
the top of the mechanism housing. The spring scale
must register between 2.5 and 4.5 in.~-1bs. When the
rewind clutch system begins to slip. Take-up torque
is adjusted by means of the take-up clutch assembly
(item 18, Figure 4). Grip the flats on the inner face
of the clutch with a wrench while loosening or tight-
ening the nut on the clutch hub. Rewind torgue (also
2.5 to 4.5 in.-lbs.) is adjusted by means of the
rewind clutch assembly (item 14, Figure 4). This
clutch is installed with the adjusting nut facing in-
ward toward the mainplate, and a special wrench
(item 5, Figure A} must be used for the adjustment.

41. ADJUSTING THE SOUNDHEAD.

a. Soundhead Removal.

(1} Remove the projection lens from the lens
carrier and wrap it in tissue or a soft
cloth.

{2) Loosen the cover thumbscrew and remove
the exciter lamp cover from the sound-
head.

(3) Remove the rear cover {Figure 1) from the
projector. Remove the assembled power
transformer and lamp transformer (Fig-
ure 3) from the projector base, being care-
ful not to place undue strain on the trans-
former leads. Remove the flywheel (35,
Figure 4) from the sound drum shait.

{4) Refer to the wiring diagram at the rear
of the Parts Catslog section and discon-
nect or unsolder soundhead leadwires as
nNecessary.

{5) With a sharp pencil or scribing tool, scribe
a line on the projector main plate along the
front edge of the soundhead casting. This
will provide a reference mark for locating
the soundhead during installation.

{6) Remove the three screws (36, Figure 4)
and flat washers (37) and carefully with-
draw the scundhead assemby from the pro-
jector main plate, disengaging the Volume
control shaft {rom its opening in the sound-
head housing.
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b. Photocell Alignment (Figure 9}

(1) Loosen the setscrew {19) and the two hous-
ing screws (20). Remove the exciter tamp
(8) and the optical slit (11).

(2) insert the sound drum alignment teol into
the optical slit opening as shown in Fig-
ure L.

(3} Press the sound drum in until its inner
face just makes contact with the first
step, or bearing surface, of the alignment
100l, and maintain this contact while tight-
ening the two screws (20) securely.

(4) Withdraw the alignment toc] and, while

: looking into the optical slit mounting hole,
shilt the photocell until its forward tip is
flush with the inner face of the sound drum.
Maintain this posilion while tightening the
setscrew (19)-

c. Roller Tension Adjustment {Figure C). The
roller arms are lLinked by a torsion spring and,
therefore, will move as a pair. The counterbalance
spring must be adjusted to offset the weight of the
rollers and roller arms. Place the soundhead on &
level surface and move the roller arms (as a set) to
various positions. If the roller arms fail to remain
jn the set positions, engage the slotied head of the
tension adjuster with a screwdriver and turn the
adjuster clockwise or counterclockwise until proper
counterbalance is obtained.

NOTE: The following adjustments must be made
with the soundhead installed and the projector threaded
with special test film.

d. Soundhead Installation.

{1) Carefully assemble the soundhead assembly
to the projector mainplate, while inserting
the Volume contrel shaft through the sound-
head casting. Install and tighten the Volume
control mounting nut.

(2) instail the three screws (36, Figure 4} with
their washers (37) from the rear of the
mainplate and tighten the screws finger
tight. Shift the seundhead until the forward
edge of the soundhead housing is aligned
with the scribe or pencil mark on the main-
plate and maintain this position while tight-
ening the three screws securely.

(3) Refer to the appropriate wiring diagram
at the rear of the Parts Catalog section
and reconnect or resclder all soundhead
leadwires.

(4) Assemble the bowed washer (24, Figure
4), flywheel (35} and flat washer (33} to the
sound drum shaft and secure these parts
with the retaining ring {32}.
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Figure L. Positioning the Sound Drum
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(5) Reinstall the assembled power transformer
and lamp transformer {Figure 3) to the
projector base.

e. Optical Stit Adjustment (Figure 9).

(1) Insert the optical slit {11} into its opening
in the soundhead. The adjusting hole in
_the barrel of the slit must be at top center.

(2} Insert a 0.050-inch feeler gage between the
tip of the optical slit and the sound drum
and press the optical slit in against the
feeler gage. Hold in this position while
tightening the locking screw {10} just enough
to hold the slit in place.

{3) Thread the projector with audio framing
test film TFR-D550-NX5 and connect a 16-
ohm, 15-watt load resistor and output meter
to the speaker jack.

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

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



f. Buzz Track Adjustment (Figure 9). Thelateral
position of the film in the soundhead 18 controlied by
the flanged roller (15C) and edge guide screw (24).
Unless the adjustment has been disturbed, it is not
probable that the edge guide screw (24) will require
resetting. Thread the projector with buzz track test
loop TFL-37-NX1 and adjust volume conirol to a
sultable listening level. Turn adjusting screw {14)
to move flanged roller laterally.

NOTE: Originally two types of buzz track were in
use. On one, the track spacing exceeds the length of
the scanning beam. This track can be positioned so
that little or no signal §s reproduced. Om 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 vol-
ume level. If, after adjustment of guide rollerpo-
sition, signal levels cannot be balanced {or elimin-
ated on wide track), or level of tones fluctuates, ad-
just edge guide screw (24) to clear up the condition.
If the edge gulde screw is far out of adjustment, turn
it clockwise until it clears the edge of film, adjust
rollers and then setguide screw to stopweave of film.

g- Positioning the Soundhead.

(1) Lock the autoload system in the load posi-
tion and loosen the three soundhead mount-
ing screws (36, Figure 4) just enough (o
permit the soundhead to be shifted.

(2) Hold the soundhead locating gage (Figure A)
by i1ts handle and insert the gage carefully
between the sound drum and take-up sprockst
as shown in Figure M. 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 flange, as shown.

LOCAT ING
GAGE

2,

SPROCKET

/

Figure M. Poasitioning the Soundhead
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(3) TUt the gage so that it lles on & 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 se-
curely.

42, PROJECTOR SPEED CHECKS. Speed of the pro-
jector is not adjustable. Therefore, speed checks are
primarily for the purpcse of determining that the
equipment is operating properly and as a means of
detecting excessive mechanism loads, damaged drive
balt or similar conditions.

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

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

{2) Strobatac or Similar Strobe Light. Usually
synchronized with interrupter shutter of
shuttle. Shutter makes one revolution per
frame. Shuttle makes one stroke per frame.

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

(4) Strobe Disc. Attached to sprockethy means
of suction cup or rubber foot. For viewing
with light from 60 Hz source, disc should
have 70 dots for sound speed, 93 dots for
gilent speed. Count number of apparent rev-
olutions of patternfor one minute. If pattern
drifts in direction of rotation, add to design
speed to obtain true speed. If pattern drifts
against rotation, subtractfrom design apeed
to obtain true speed.

(5) Timed Loop. Make loop of exactly 120
frames. At sound speed splice will pass
aperture 12 times per minute plus or minus

the permissible variation in speed and the
timing error.

b. Speeds at 120 Volts AC, 60 Hz.

{1) Sound Speed (24 FPS £ 2%)
Shutter - 1440 RPM = 2%
Spraocket - 102.86 RPM i 2§,

(2) Silent Speed (18 FPS £ 5%)

Shutter - 1080 RPM 1 59,
Sprocket - 77.1 RPM * 5%
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1. Sprocket guard

3. Lower sprocket hub
4. Upper sprocket hub ear

5. Actuating assembly 9. Connecting link ear

6. Shuttle retractor screw
2. Guard retaining screw 7. Shuttle retractor
8. Pressure plate lift-off

10. Film guide screw
11. Film guide

12. Escape hub screw
13. Film eacape hub
14. Loopicrmer

Figure N. Autolcad System Adjustments — View I

43. AUTO-LOAD SYSTEM ADJUSTMENTS —
GENERAL.

a. The auto-load system consists of a series of
guides and rellers 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 is in the open position, the lo-
cation of the guiding parts is not critical. Therefore,
adjustments to assure proper locaticn of the guiding
parts are made with the system in the load position.

¢. The guides are connected by mechanical link-

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

44. ADJUSTING THE LOADING GUIDES.

a. Swing open the lens carrier upper take-up
sprocket guard (1, Figure N) and remove the re-
taining screw (2)-

b, Place the timing plate (8-552-1-N1) over the
sprocket hubs (3 and 4, Figure N). 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



1. Guard plate attaching
screw

. Sprocket guard plate
. Aperture plate screw
. Lower loopform assembly
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Heel of lower locpform
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. Upper guard plate screws
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10. Kickplate setscrews
11. Eccentric pivot screw
12. Eccentric pivot

13. Leaf spring screw

14. Leaf spring

Figure P. Autoload System Adjustments — View II

attaching screws (1, Figure P) and rotate the lower
guard plate (2) until pin enters hole. Then tighten the
three screws securely.

¢. Remove retaining ring that secures the actuat-
ing assembly (5, Figure N) and lock the auto-load sys-
tem. Place a 0.015 inch fesler gage between the film

support rails of the aperture plate and the rear sur-
face of the lower loop form assembly (4, Figure P}.
This surface should touch the feeler gage just as the
heel of the loop form (5, Figure P) strikes the shoulder
on the mounting stud for the entrance guide roller (6,
Figure P). To adjust, loosen two screws (7, Figure P)
which attach the upper sprocket guard plate. Press
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downward on front end of loop form assembly and ro-
tate upper sprocket guard plate unti] heel of loop form
strikes shoulder of stud and rear suriace clears ap-
erture rails by 0.015 inch. Then tighten screws (7,
Figure P) securely.

NOTE: Depress and hold the lowerloop form assem-
bly (4, Figure P) and check, at rear of mechanism, to
see that the pin in the threading lever clears the bot-
tom of the elongated slotin the loop form shaft link by
approximately 1/64 inch. {See Figure Q.)If necessary,
loosen the hex head screw that secures the threading
lever and rotate the lever to obtain the proper clear-
ance; then retighten the hex head screw.

d. Check operation of the filimn escape mechanism
by leaving the auto-thread system open. Manually ad-~
vance the film and jam it in the upper channel. The
film shculd fold and flow out through the kickplate in
the loop former (14, Figure N). If the kickplate does
not release, the arm of the hub assembly (13) is not
striking the hocd (9, Figure P) properly. The hood can
be moved slightly and the hub assembly should be ad-
justed accordingly. When the auto-thread system is
activated and the kickplate does not lock in position,
loosen the screw (12, Figure N) holding the hub as-
sembly to locking pawl and. adjust the hub assem-
bly until the Hp of the bracket touches the upper
curved surface of the loop former. This will lock
kickplate in position.

€. Again depress the loop form assembly (4, Fig-
ure N} and check to make certain that there is 0.012
to 0.015 inch clearance between the top surface of the
lower loop form (4, Figure N} and the bottom surface
of the kickplate (8, Figure P). To adjust, remove
the two screws which attach the hood (3). Loosen two
setscrews (10) and rotate kickplate {8) to obtain de-
sired clearance. Tighten setscrews and reinstall hood.
Before tightening hood retaining screws, press hood
toward rear of the projector.

TGRS 10N
SPRING
L "

LOCK NG
SCREW

PIN

THREAD I NG
LEVER

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

g- Close film gate while cbaerving to see that the
film pressure plate doesnot contactthe aperture plate.
If pressure plate remains in contact with aperture
plate, either the pressure plate lift-off ear (8, Figure
N)orthe ear (9) on the threading guide linkage is bent.
Reform ear, or ears, a8 neceasary.

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

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

}- Lock the system and try to insert film into the
feed sprocket. If film slips in too freely, loosen the
two screws (13, Figure P) and move leaf spring (14)
downward to {ncrease pressure on the film. If film
buckles &8s it is inserted, move leaf spring upward to
reduce pressure; then tighten screws (13).

45, CHECKING AND ADJUSTING LOOP RESTORER.
The auwtomatic response of the loop restorer should
be checked by means of two test film strips, TFS-
D550-NX1 and T¥S-D550-NX5. The first provides a
test for damaged perforations; the second for elong-
ated perforations. Run each test strip through the
projector in "forward" and observe the reaction of
the loop restorer as the damaged and elongated
perforgtions passe through the film gate. The lower
loop should be automatically restored within five
or six frames. To adjust the loop restorer, refer
to Figure R (View B) and proceed as follows.

a. Slip the loop restorer position tool (Figure A)
over the loop restorer roller (1, Figure R) with the
flat on the tool facing the guide roller at the rear
end of the upper sprocket shoe (6, Figure R). The
flat of the tool should just touch the guide roller
lightly. To adjust spacing between loop restorer
roller and guide roller, lcosen the mounting screws
in the self-centering assembly (inset B, Figure R)
and raise or lower that assembly until the proper
spacing ia obtained. Then tighten the mounting -
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Figure R. Autoload System Adjustments — View III
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screws securely. Be sure that the ear of the loop
restorer arm is positioned between the two spring-
loaded keeper plates of the self-centering assembly.

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

c¢.” Recheckthe clearance betweenthe loop restorer
reller and upper sprocket shoe guide roller as outlined
in step a, above. Remove the restorer positioning tool
and once more check loop restorer cperation with the
test films.

46. TIMING THE SPROCKETS.

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

b. Push upward on the underside of the worm gear
and check to make certaln that the tongue on the
driver clutch bears against edge of notch in driven
clutch (see Figure K, View Bj.

c- Open the film shoes and place the timing plate
(stem 11. Figure A} over the sprocket hubs (View D,
Figure K). Dip the end of a straightened paper c¢lip 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 teeth nearest the red
dot. If this pencil mark does not align with the red
dot, the sprockets are out-of-time. Note the direction
in which each sprocket must be rotated to bring the
teeth back in line with the peep holes; then proceed
as follows:

d. To retime the sprockets, the rear cover of the
projector must be removed to expose the large sprocket
gears at the rear of the mechanism assembly. Hold
the sprocket gear stationary while loosening its set-
screws; then, still holding the gear stationary, care-
fully rotate the sprocket and shaft assembly in the
proper direction until the pencil alignment mark ap-
pears in the center of the timing plate peep hole.
Tighten the gear setscrews securely without retain-
ing the gear or the sprocket.
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Figure 8. Adjusting Gear Shift Tension
and Backlash

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

48. GEAR SHIFT TENSION ADJUSTMENT. When
shifting from forward to rewind, or wvice versa, the
idler gear arm (Figure S) should pivot smoothly to
effect the engagement of the idler gear with gear "A"
or gear "B." This can be checked by rotating the drive
belt pulley manually, first in one direction and then
the other. If the pivoting action seems hesitant, in-
crease the tension on the arm assembly by pressing
the retaining ring more firmly on the spur gear shaft
unti] the boewed washer (Figure S) is flattened against
the face of the gear.

49. IDLER GEARBACKLASH ADJUSTMENT. Inboth
the forward and rewind positions, there mustbe a per-
ceptible amount of backlash between the idler gear
and gears "A" and "B,* Figure S. As the idler arm
pivots, a stop pin protruding at the upper end of the
arm rides the slightly curved rim of the adjustment
bracket from one limit stop to the other. Check gear
backlash at both limit stops. If there is no backlash
at one stop and too much at the other, loosen the ad-
justment bracket screws and shift the bracket slightly
to balance the backlash in both positions.
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50. MISCELLANEOUS TROUBLES AND REMEDIES.
TROUBLE PROBABLE CAUSE REMEDY

Nothing runs

1. Defective On-Off switch.

2. Damaged power cable.
3. Loose connections.

1. Replace switch.

. Repair or replace cable,

3. Repair connections.

Motor hurns but does 1. Starting circuit open or shorted. 1. Repair loose or transposed
not run connections; replace defec-
tive capacitor and/or relay.
Motor runs but mechanism 1. Damaged switch. 1. Replace switch.
does not run . .
2. Transposed leads on main switch. 2. Connect leads to proper
terminals.
3. Drive belt broken or unhooked from 3. Replace or reinstall
pulley. drive belt.
4. Motor pulley loose on shaft. 4. Position pulley and tighten
SElSCrews,
5. Animation clutch spring broken 5. Replace spring.
(1592 Models Only;j.
Rewind does not cperate 1. Rewind clutch not engaging or 1. Adjust (paragraph 40, step c).
X ctutch slipping.
Take-up does not operate 1. Take-up sprocket damaged. 1. Replace sprocket.
Feed spindle does not rotate i. Dirt in reverse take-up clutch. 1. Clean clutch.
Gate will not lock 1. Latch spring set too close to lens 1. Adjust latch spring.
mount stop.
2. Pressure plate cut-of-line. 2. Realign pressure plate.
Shuttle runs but sprockets 1. Animation ciutch spring broken 1. Replace spring.
do not revolve or lost (1592 Models Only). )
Short lamp life 1. Line voltage in excess of lJamp 1. Use lamp of correct voltage
. voltage. rating.
2. Drive belt broken or disengaged. 2. Replace or re-engage belt.

3. Dirt and lint clogging blower housing. 3. Clean.

Projector speed slow 1. Binding in the mechanism. 1. Free binding condition.
2. Belt slipping. 2. Ciean or replace belt.

Runs at speed between 1. Pulleys out-of-line. 1. Realign pulleys.

4 3 i

18 and 24 FPS 2. Belt shifter bent. 2. Straighten belt shifter.
3. Improper power line frequency. 3. Use proper voltage and
Y ACLT  sSrasrcxEd. ¢ f:??s‘:iﬁcg e,
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SERVICE INSTRUCT IONS

5l. PICTURE TROUBLES AND REMEDIES.

TROUBLE PROBABLE CAUSE REMEDY
Film jump . Damaged film. 1. Repair or replace.
. Loose shuttle. 2. Adjust and tighlen (paragraph
36, step c).
. Dirty film aperture. 3. Clean film apertiure.
. Damaged or lost pressure plate 4. Replace spring.
spring.
. Pressure plate misaligned. 3. Realign pressure plate.
. Incorrect shuttle stroke. 6. Adjust (paragraph 36, step d).
Double image . Incorrect shuttle stroke. 1. Adjust (paragraph 36, step d).
. Excessive shuttle protrusion. 2. Adjust (paragraph 36, step b).
Wweave (due to faulty . Sticking edge guide. 1. Clean guide.
aperture plate)
. Replace tension spring lost. 2. Replace spring.
- Fixed edge guide out of position. 3. Reposition guide.
Poor illumination . Optics out-of-line. 1. Realign (paragraph 35).
- Fire shutter sticking. 2. Check mechanical linkage
ffor binding.
Poor focus . Dirty lens and/or aperture. 1. Clean lens and/or aperture.
. Warped film. 2. Recondition or replace film.
. Projector lens mount cut-of-line. 3. Realign (paragraph 37).
- Pressure plate spring lost. 4. Replace spring.

- Bent pressure plate. 5. Replace pressure plate.
. Pressure plate out-of-line. 6. Realign pressure plate.
Frame line creeps - Framer eccentric loose. 1. Align and tighten {para-
graph 36, step e)-
Insufficient framing . Framer eccentric out of adjustment. 1. Adjust (paragraph 36, step e).
Trailer ghost . Shutier out-of-line. 1. Reassemble properly.
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52, FILM TRANSPORT TROUBLES AND REMEDIES.

Fl LMDSOUND®P ROJECTORS

MODELS 1588, 1580, 1592

TROUBLE PROBABLE CAUSE REMEDY
Loss of loops 1. Damaged film. 1. Repair or replace film.
2. inadequate shuttle protrusion. 2. Adjust (paragraph 136, step b).
3. Inadequate or excessive shuttle 3. Adjust (paragraph 36, step d).
stroke.
4. Pressure plate spring lost. 4. Replace spring.
5. Pressure mounting plate screws 5. Tighten mounting screws.
loose.
6. Sprocket guards not closing. 6. Clean or adjust.
7. Sprocket drive gear loose on shaft. 7. Retime (paragraph 46) and
tighten setscrews.
8. In-out bracket spring broken. B. Replace spring.
Lower loop not 1. Loop restorer stroke too short. 1. Adjust {paragraph 45}.
restored
2. Loop restorer does not engage 2. Adjust (paragraph 45).
restorer cam.
Film rubs on loop 1. Restorer arm out of position. 1. Reposition (paragraph 43).
restorer roller
2. Loop restorer does not engage 2. Adjust (paragraph 45).
restorer cam.
Excessive film slap 1. Damaged film. 1. Recondition or replace.
2. Green film. 2. Age or buff film.
3. Dirty pressure plate. 3. Clean pressure plate.
4. Pressure plate rubbing on aperture 4. Realign pressure plate.
plate guide rails.
5. Incorrect shuttle stroke. 5. Adjust (paragraph 36, step d).
Animation clutch does not 1. Open in animation clutch circuit. 1. Repair circuit.
operate (1592 Models Only)
2. Sclenoid plunger set too high or 2. Adjust solenoid plunger
too low. (paragraph 38, step c).
3. Stop pawl clearance excessive. 3. Adjust (paragraph 38, step &).
Animation clutch stops 1. Insufficient shuttle retraction. 1. Adjust (paragraph 38, step b).
sprocket but shuttle
pulls {ilm (1592 Models
Only)
Splices jam in sprocket 1. Bad splices. 1. Replace splices.
shoes
2. Emulsion build-up. 2. Clean film path components.
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SERVICE INSTRUCT 10ONS

53, SOUND 5YSTEM TROUBLES AND REMEDIES.

TROURLE

PROBABLE CAUSE

REMEDY

Projector runs, no voltage

. Loose connection.

. Repair connection.

at P.C. board
2. Amplifier switch damaged. 2. Replace switch.
Projector runs, voltage 1. Exciter lamp cable disconnected. 1. Connect cable.
at P.C. board, but ex-
citer Jamp does not light 2. Wrong exciter lamp used. 2. Replace with correct lamp. EAK /KRS
3. Projector main switch open er leads 3. Replace main switch or
disconnected. connect leads.
Voltage at P.C. board, 1. Speaker jack disconnected or speaker 1. Connect leads. Repair or
exciter lamp lights, but jack switch open. replace jack.
na sound
2. Photocell cable disconnected or leads 2. Connect cable. Connect leads
reversed. to praper terminals.
3. Photocel] out-of-tine. 3. Realign (paragraph 41, step bj.
4. Dirt on end of photocell. 4. Clean photocell.
5. Wrong exciter lamp used. 5. Replare with correct lamp.
Low volume 1. Troulle in printed circuit board. 1. Check oul the circuit
hoard.
2. Wrong exciter lamp used. 2. Replace with correct lamp.
3. Photocell out-of-line. 3. Realign {paragraph 41, step b).
4. Dirt on photocell or shit. 4. Ciean photocell and slit.
5. Siit misaligned. 5. Realign {paragraph 41, step e).
6. Burz track misaligned. €. Realign {paragraph 41, step f).
Distortion at all volume 1. Wrong exciter lamp used. 1. Replace with correct lamp.
levels
2. Trouble in printed circuit board. 2. Check out the circuit board.
Crackling noises 1. Broken ground lead to main frame. 1. Replace defective lead.
2. Buzz track out-of-line. 2. Realign (paragraph 41, step {}-
3. Broken cable shield. 3. Repair shield or repltace
cable.
Wouw or flutter 1. Soundhead stabilizer guide roller 1. Clean roller and roller shaft,
sticKing.-
2. Stabilizer guide roller spring broken, 2. Repair or replace spring.
unhooked or lost.
3. Film edge guide (soundhead) out-of- 3. Realign (paragraph 41, step f).
Jine.
4. Loose flywheel. 4. Tighten flywheel.
5. Damaged sound drum bearing. 5. Replace sound drum.
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53. SOUND SYSTEM TROUBLES AND REMEDIES (CONT'D).

£ I LMOS 0UND®P ROJECTORS

MODELS 1585, 1590, 1592

TROUBLE PROBABLE CAUSE REMEDY
Wow or flutter (Cont'd) 6. Dirt causing guide roller arm pivot 6. Clean and polish.
bearing to bind.
7. Photocell or exciter cable rubbing 7. Reposition cables.
against flywheel.
8. Chips or dirt in take-up sprocket 8. Remove and clean sprocket
gear teeth. gear.
9. Loop restorer stroke is too short or 9. Adjust (paragraph 45).
restorer set too low.
Clicking noises 1. Dirt on sound drum. 1. Clean sound drum.
2. Broken ground lead to main frame. 2. Replace lead.

High frequencies fade 1. Warped film. 1. Recondition or replace fiim.
{Jumps focus)
2. Film edge guide (soundhead) out- 2. Realign (paragraph 41, step f}.
of-line.

3. Dirt on sound drum.

3. Clean sound drum.

. Ground wiring.

2. Trouble in printed circuit board. 2

1. Correct grounded condition.

Check out the circuit board.

54. TROUBLE SHOOTING AUTOLOCAD SYSTEM.

a. General. Any obstruction in the film path,
such as caked emulsion, film chips or splicing tape
can be expected to interfere with proper threading.
Time will be saved by cleaning the threading path
and, 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 ma-
terial adhering to guides or rollers. Use an orange
stick, plastic rod or toothpick whenever scraping is
necessary. Pipe cleaners dampened with toluol, napth-
tha or isopropyl-alcohol are very convenient for
cleaning in restricted areas. Do not use trichloro-
ethylene or carbon tetrachloride as cleaning solvents
a8 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
designed to function properly with all films which

can be described as being in projectable condition
(see Operators Instructions for limits of shrinkage,
curl, etc.). Generally, any film which functions pro-
perly in other Bell & Howell projectors {such as De-
signs 399, 542 and 552) 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 sprocket holes in the first 18-inches of leader
must be in good condition. Splices must be properly
registered and in good condition. Sprocket holes re-
stricted 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 autothread a film
which is in such poor condition as to be incapable
of being the scurce of an uninterrupted film presen-
tation of acceptable quality.

¢. Autoload Trouble Shooting Chart.

39



SERVICE INSTRULCT QNS

TROUBLE

PROBABLE CAUSE

REMEDY

Film cannot be inserted into
feed sprocket

1.

Obstruction helow roller of channel
(16C, Figure 10).

- Roller channel (16C, Figure 10) bent

or binding.

- Excessive pressure on leaf spring

{26, Figure 11).

. Remove obstruction.

- Straighten or replace

assembly.

- Adjust leaf spring (paragraph

44, step j)-

Film will not pull between
feed sprockel and sprocket
shoe

- Entrance guide (11, Figure N)

misaligned.

. Feed sprocket guard sticking.

- Feed sprocket guard spring (30,

Figure 10) broken.

- Caked emulsion or burr on sprocket

shoe film rails.

- Realign per paragraph 44,

step hj.

. Clean sprocket shoe pivat.

- Replace spring.

. Clean; remove burr with

crocus cloth.

Film comes out the side
of top sprocket

- Obstruction in sprocket guard.
. Damaged sprocket guard.

. Sprocket guard and sprocket

misaligned laterally.

. Remove gbstruction.
. Replace sprocket shoe.

. Realign.

Film strikes top of
aperture plate and
begins to pile up

- Upper loop former (8, Figure P) bent

or out of adjustment.

- Lower loop former (4, Figure P} set

too close to aperture plate.

- Straighten or replace if bent;

readjusi per paragraph 44,
step e.

. Readjust per paragraph 44,

step e..

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

- Upper loop former (8, Figure P) bent

causing sidewise deflection of film.

- Lower looplormer (4, Figure P) bent

or ou! of adjustment.

. Straighten or replace if bent;

readjust per paragraph 44,
step e. -

. Straighten or replace if bent:

readjust per paragraph 44,
step c.

Film butts against top of
film pressure plate or
passes aver outside of
pressure plate

. Lower loop former (4, Figure P} out

of adjustment.

- Pressure plate not lifting off of aper-

ture plate when film gate is closed.

- Readjust per paragraph 44,

step ¢.

- Bent parts need straightening

(paragraph 44, step g) or re-
placing.

Film ejects between
bottormn of gate and tap
of take-up sprocket, or
piles up in this area

- Lower logpformer (13, Figure 11)

bent or sticking.

- Lower loop former spring (14,

Figure 11} broken.

. Loop restorer out of adjustment or

restorer roller stud bent.

- Obstruction or burr in take-up

sprocket upper guard.

. Sprockets out of time.

. Straighten, remove hind, or

replace as necessary.

. Replace spring.

. Readjust locp restorer {para-

graph 45); replace damaged
parts.

- Clean; remove burr with

crocus cloth.

- Time sprockets per para-

graph 46.
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Fi Lnosouno@P ROJECTORS
MODELS 1585, 1550, 1592

TROUBLE

PROBABLE CAUSE

REMEDY

Filin not threading over
take-~-up sprocket

. Sprocket guard mounting plate

(21, Figure 11) out of position.

. Reposition per paragraph

44, step b).

2. Obstruction in upper sprocket guard. 2. Remove obstruction.
3. Sprocket guard spring (30, Figure 10) 3. Replace spring.
broken.
4. Take-up sprocket shaft loose in gear 4. Retime sprockets (paragraph
{13, Figure 10). 46} and tighten setscrews
(11, Figure 10}.
Film piles up shead of 1. Insufficient clearance between sound- 1. Readjust all guides per
sound drum head threading guides (4 and 5, Fig- paragraph 44.
ure R).
2. Back-up bracket (16, Figure 11) bent 2. Straighten bracket.
downward.
3. Exciter lamp cover looge. 3. Tighten cover retaining screw.
4. Obstruction in gap between sound 4. Remove obstruction.
drum and exciter lamp cover.
5. Not enough clearance between sound §. Check clearance per para-
drum and cover. graph 47.
6. Edge guide adjusting screw (24, Fig- 6. Adjust per paragraph 41,
ure 9} out too far. step f.
Film ejects ahead of 1. Insufficient clearance between sound- i. Readjust all guides per para-
lower take-up sprocket head threading guides (4 and 5, Fig- graph 44,
shoe or piles up in this ure R).
area
2. Soundhead loose or improperly 2. Reposition per paragraph
positioned. 41, step g.
3. Obstruction or burr in lower take-up 3. Remove obstruction; remove
sprocket guard. burr with crocus cloth.
4. Film gulde (4, Figure 9) improperly 4. Reposition guide.
positioned.
Film sticks in or is 1. Obstruction or burr in lower take-up 1. Remove obstruction; remove
ejected from lower sprocket guard. burr with crocus cloth.
take-up sprocket
guard 2. Sprocket guard sticking. 2. Clean sprocket guard pivot.
3. Broken sprocket guard spring 3. Replace spring.
(30, Figure 10). .
4. Sprocket guard and sprocket mis- 4. Realign.
aligned laterally.
5. Autothread lever (11, Figure 11) 5. Reposition or stra.ighten'
bent or imptroperly positioned. lever.
Film piles up ahead of 1. Autothread lever {11 F, Figure 11) bent 1. Reposition or straighten lever.
idler roller (11C, Figure or improperly positioned.
11) or is ajected from this
area 2. Idler roller sticking or roller stud 2. Remedy sticking condition;

loose or bent.

repiace autothread lever
(ilF, Figure 11).
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SERVICE INSTRUCT {ONS

TROUBLE

PROBABLE CAUSE

REMEDY

System will not lock

. Autothread lever (11F, Figure 11}

binding.

. BRelease spring (10, Figure 11) dis-

engaged or broken.

. Eccentric bushing (12, Figure P)

improperly adjusted.

. Repair or replace lever.

. Engage spring with locking

lever, or replace spring.

. Readjust bushing per para-

graph 44, step i.

Loop restarer cycles
continuously

. Restorer out of adjustment.

. Shuttle retractor pin (29, Figure 12)

sticking.

. Pressure plate (5B, Figure 10} binding

on aperture plate edge guide.

L]

. Adjust per paragraph 45.

. Clean and lubricate pin.

. Realign pressure plate.

Slack film in soundhead
area

. Sprocket guards sticking.

. Take-up jerking.

. Jockey rollers (soundhead} sticking.

. Soundhead improperly positioned.

. Dirt or obstruction between sound

drum and exciter lamp cover.

. Clean sprocket shoe pivots.

. Check take-up torque and check

for binding in take-up reel
arm.

. Clean and lubricate.

. Reposition per paragraph 41,

step g-

. Remove obstruction.

Film scratches

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

. Seratches or burrs on film guides,

guards, aperture or pressure plate.

. Jockey rollers (soundhead) sticking.

. Clean film path.
. Remove film chips.

. Polish with crocus cloth or

replace.

. Clean and lubricate.

Perforations checked

. Shuttle not retracting.

. Pressure plate not lifting from

aperture plate.

. Excessive feed or take-up tension.

. Adjust per paragraph 44,

step {.

. Adjust per paragraph 44,

step g.

. Adjust tension.

Film dimpled between
perforations

. Sprocket shoes sticking.

. Shuttle not retracting.

. Sprockets out of time.

. Inadeguate pressure on leaf spring

{26, Figure 11).

. End of film leader not cut clean and

square.

. Clean spracket shoe pivots.

. Adjust per paragraph 44,

step I.

. Retime per paragraph 46.

. Adjust per paragraph 44,

step j.

. Check your film cutter;

replace if dull or broken.
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SUPPLEMENTAL DATA FOR

SERVICE MANUAL NO. 74404

(MODEL 1585CX, 1685CXU, 1592CX AND 1692CSX PROJECTORS)

1. GENERAL INFORMATICON

This Supplement has been prepared to provide the
necessary information for the maintenance, repair and
adjustment of the Models 1585CX, 1592CX and 1592CSX
Automatic Threading 16mm Sound Proijectors. These
three projectors are modified versions of related
models already covered in the basic service manual
(Part No. 74404, dated May 1978). Modifications con-
sist primarily of manufacturing changes necessary 1o
adapt these units to meet foreign electrical require-
ments, as noted by the wiring diagrams included with
this Supplement.

Most of the physical differences consist inchanges
of part numbers (see paragraph 3). Basically, the
Model 1585CX is the modified version of the Mcdel
1585C, whose replacement parts are coded "A'" in the
parts catalog of manual No. 74404, In like manner,
the Models 1592CX and 1592CSX are the modified
versions of Models 1592C and 1592CS respectively,
which are coded "E" in the basic parts catalog. The
most obvious physical differences are as follows.

all models covered in the basic service manual are
provided with an integrated line cord which plugs into
any convenient 120 volt outlet. The Models 1585CX,
1592CX and 1592CSX are provided with a separate
line cord which must be connected between a socket
located at the rear of the projector {see Figure A,
this Supplement) and the outlet. A voltage selector
switch is included so that incoming voltage can be set
at 120, 220 or 240 volts. A geparate lamp transformer
is not included.

Unlike the 1592 models covered in the basic service
manual, the 1592CX and 1592CSX are not provided with
the "animation" feature. The Model 1585CX is not
provided with the ''still” feature.

2. REPAIR AND ADJUSTMENT PROCEDURES

NOTE: Except as noted in the following paragraphs,
all repair and adjustment information contained in
Service Manual No. 74404 will applyto Models 1585CX,
1592CX and 1592CSX projectors. I electrical repairs
are necessary, refer to the pictorial and schematic
diagrams included with this Supplement. The most
prominent physical differences are referenced to parts
catalog illustrations in the basic manual and, for the
most part, require nc detailed repair instructions.

REPAIR OF FIGURE 1 ITEMS

The disassembly/reassembly procedures for Mod-
els 1585CX, 1592CX and 1592CS8X are the same except

for the cord wrap and socket assembly (Figure A).
This assembly is removed in the same manner as the
line cord retainer bracket {item 1-4),butis withdrawn
only as far as necessary to expose the leadwire con-
pections to the input connector and voltage selector
gwitch.

REPAIR OF FIGURE 2 ITEMS

The disassembly/reassembly procedures for Mod-
els 1585CX, 1592CX and 1592CSX are the same a8 those
in the basic service manual.

REPAIR OF FIGURE 3 ITEMS

Except as follows, the disassembly/reassembly
procedures for Models 1585CX, 1592CX and 1592C5X
are the same as those in the basic service manual.

In place of the "'stacked" transformer arrangement
(items 3-1 through 3-10), the "X" modelsare equipped
with the power transformer (item 3-14) similar tothe
Model 1590.

Since the "X" models are provided with a separate
line cord and plug-in socket (Figure A), any reference
to the strain relief (items 3-24) and line cord wiring
connections are to be disregarded.

1. SCREW P/N 434198 L. VOLTAGE SELECTOR

2. NUT P/N 436950 P/N 077606
3. LINE CORD RECEP- 5- SCREW P/N 4363L3
TACLE P/N 709737 6. BRACKET P/N 710252
7. WIRE TIES P/N 072348

Figure A. Cord Wrap and Socket Assembly



Since the "X' models are not provided with the
“gnimation’ feature, the animation switch (item 3-34)
is not included.

All "X" models use rotary switch assembly item
3-39; therefore, references to other rotary switch
designs (items 3-34 and 3-35) can be disregarded.

The solenoid and its related components (items 3-
44 through 3-47) are not used on "X models.

Parts which are peculiar only to the Models 1585CX,
1592CX and 1582CSX are the amplifier fuses and fuse
board mounted near the drive motor. These parts are
shown in Figure B of this Supplement.

REPAIR OF FIGURE 4 ITEMS

The disassembly/reassembly procedures for Mod-
els 1585CX, 1592CX and 1592CSX are the same as
those in the basic service manual.

REPAIR OF FIGURE 5 ITEMS

The disassembly/reassembly procedures for Mod-
els 1585CX, 1592CX and 1592CSX are the same as
those in the basic service manual.

REPAIR OF FIGURE 6 ITEMS

The disassembly/reassembly procedures for Mod-
els 1585CX, 1592CX and 1592CSX are the same as
those in the basic service manual.

REPAIR OF FIGURE 7 ITEMS

The disassembly/reassembly procedures for Mod-
els 1585CX, 1592CX and 1592CSX are the same as
those in the basic service manual with one exception.
The face gear (item 7-5B) has been altered (new part
number 709808) and is now being used in current
production models of all projectors covered by this
Supplement and the basic service manual. The newly
designed face gear eliminates the need for the flat
washer (item 7-5B). If it should be necessary to re-
place the face gear in earlier model projectors, the
new gear should be installed and the washer (item
7-5B) discarded.

REPAIR OF PARTS IN FIGURES 8 THROUGH 14

The disassembly/reassembly procedures for Mod-
els 1585CX, 1592CX and 1592CSX are the same as
those in the basic service manual. Be sure to remem-
ber that all uncoded and code ™A™ parts apply to
Model 1585CX and that all uncoded and code "EY
parts apply to Models 1592CX and 1592CSX.

REPAIR OF FIGURE 15 PARTS
The disassembly/reassembly procedures for Mod-

el 1592CS8X are the same as those in the basic service
manual,

16MM SOUND PROJECTORS

1 AMP FUSE (3)

P/N 38019
[]
STAND-OFF (4)
P/N 740177 q:tab
~ v N
§ . q%
[] * L
&ar 4
.-
FUSE BOARD
P/N 077143

Figure B, Amplifier Fuse Board and Fuses

NOTE: Pictorial and achematic diagrams for Mod-
els 1585CX, 1592CX and 1592CSX are included at the
end of this Supplement.

3. PARTS CATALOG DIF FERENCES

Since the Models 1585CX, 1582CX and 1592CSX
are simply modified versions of the Models 1585C,
1592C and 1592CS respectively, all replacement
parts listed for the basic models (suffix C and CS)
will apply to the CX and CSX models except as noted
herein. In other words, parts ligted for the Model
1585C (coded "A" in the Usable on Code column)
will apply to the Model 1585CX; parts listed for the
Models 1582C and 1592CS (coded "E') will apply to the
Models 1592CX and 1592CSX. Differences are as
follows:

PARTS CATALOG FIGURE 1

Item 1-1, Front Cover and Speakers Assembly
P/N 016507. Applicable to Moadel 1592CSX.

Item 1-1, Front Cover Assembly P/N 016527,
Applicable to Models 1585CX and 1592CX,

Item 1-14, Instruction Plate. For 1685CX, 1582CX
and 1592CSX, use P/N T08200.

Item 1-2, Front Cover Nameplate P/N 48058, Used
on all models except those with Front Cover and
Speakers Assembly (see Parts Catalog Figure 15).

Item 1-4, Line Cord Retainer Bracket, Models
1585CX, 1592CX and 1592CSX use Cord Wrap and




Socket Assembly P/N 077607 in place of this bracket.
Replacement parts for the Cord Wrap and Socket
Assembly are shown in Figure A of this Supplement,

Item 1-5, Control Panel Cover Plate. This plate
is not used on Models 1585CX, 1592CX and 1592CSX

projectors.

Item 1-7, Rear Cover. Models 1585CX, 1592CX
and 1592CSX use Rear Cover P/N T10065.

Item 1-9, Top Cover Assembly, Models 1585CX,
1592CX and 1592CSX use Top Cover Assembly P/N
077472. This assembly includes items 1-8A, 1-9B,
1-9C, 1-DH, 1-9J and 1-9K aslisted in the basic Parts
Catalog. The top cover less preceding parts can be
ordered under part number 015534,

Item 1-14, Air Deflector. Models 1585CX, 1592CX
and 1592CSX use Air Deflector P/N TOT447.

Item 1-16, Lamp Type Label. Models 1585CX,
1592CX and 1592CSX use Lamp Type Label P/N 49112,

Item 1-18, 50/60 Hz Label. Models 1585CX, 1592CX
and 1592CSX use 50/60 Hz Label P/N 44490,

PARTS CATALOG FIGURE 2

Item 2-6, Front End Cap Assembly. Models 1585CX,
1592CX and 1592CSX use Front End Cap Assembly P/N
077461. Components of this assembly are Tinnerman
nuts P/N 45102 (item 2-6A), 8 chm speaker P/N 708994
(item 2-6B} and front end cap P/N 710063 (item 2-86C),
plus gix speed nuts P/N 709218 ({item 2-5).

Item 2-7, Rear End Cap Assembly. Models 1585CX,
1582CX and 1582CSX use Rear End Cap Assembly
P/N 07'71473. Components of this assembly include only
the ifollowing items: the receptacle opening cover
P/N 48066 (item 2-T7G), the rear end cap P/N 710064
(item 2-TH}, the hex locking nut P/N 19010 (item 2-8),
the auxiliary speaker jack P/N 43878 (item 2-9) and
the insulating washer P/N 25368, plus six speed nuts
P/N 709218 (item 2-5),

Item 2-11A, Still/Run Lever P/N 708040, Thislever
is not used on Model 1585CX projectors.

PARTS CATALOG FIGURE 3

NOTE: Ifems 3-1 through 3-11 are not applicable to
Model 1585CX, 1582CX and 1592CSX projectors.
Transformer Assembly P/N 077631 (item 3-14} is
used and is secured to the projector base with four
hex head acrews P/N 30815 (item 1-13). Replacement
transformers are pre-wired and ready for installation.

Items 3-24 (Strain Relief) and 3-25 (Line Cord
Assembly}. The Models 1585CX, 1592CX and 1582C8X
do not require the sirain relief (item 3-24) since they
are provided with a separate line cord (P/N 710318)

which plugs into a receptacle that is mounted to the
cord wrap and socket assembly (see Figure A of this
Supplement),

Item 3-27, Motor Pulley. All motor pulleys are
color coded and, if badly worn or damaged, must be
replaced with a pulley of the same color as that on
the projector being repaired. Pulleys used on Models
1585CX, 1592CX and 1502CSX can be ordered under
P/N 709524, 709549 or 709550.

Item 3-28, Motor Clamp Bracket Assembly. For
Models 1585CX, 1582CX and 1592CSX, use Bracket
Assembly P/N 0169417,

Item 3-294A, Fuse and Sleeve Assembly. For Mod-
els 1585CX, 1562CX and 1592C 58X, use Fuge and Sleeve
Asasembly, P/N 077632.

Item 3-31, Motor Assembly, 50/60 Hz. For Mod-
els 1585CX, 1592CX and 1592CSX, use Motor Assembly
P/N 016495 (preferred) or 709107. Replacement
motors are pre-wired and ready for installation.

Item 3-32, Main Fuse. For Models 1585CX, 1592CX
and 1592CSX, use 4 amp 250 volt Slo-Blo fuse P/N
117172,

Item 3-34, Animation Switch. Not uged on Models
1585CX, 1592CX and 1592CSX.

Item 3-35, Rotary Switch and Bracket Assembly.
Not used on Models 1585CX, 1592CX and 1592CSX.
See item 3-39.

Item 3-39, Rotary Switch Assembly. For Models
1585CK, 1592CX and 1592CSX, use Rotary Switch
Assembly P/N 077655. This switch is pre-wired and
ready for installation.

Items 3-40 through 3-47. These items are notused
on Model 1585CX, 1592CX and 1592CSX projectors.

NOTE: Parts which are peculiar only to the Models
1585CX, 1582CX and 1592CSX are the amplifier fuses
and fuse board mounted near the drive motor, These
parts are shown in Figure B of this Supplement.

PARTS CATALOG FIGURE 4

All uncoded and code A" parts apply to Model
1585CX; all uncoded and code "E™ parts apply to
Models 1552CX and 15892CSX.
PARTS CATALOG FIGURE 5

Only items 5-22 through 5-29 apply to Model

i585CX; all iisted items apply to Models 1592CX and
1592CSx,





