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HERE IS WHAT MR. RICHARD F. WALSH, INTERNATIONAL
PRESIDENT OF THE IL. A. T. S. E. & M. P. M, O:, SAYS—

“We want to pay a special tribute to the Cameron Publishing Company, publishers
f the Cameron Handbook for Projectionists, who are now celebrating their 32nd
rear of publishing books for projectionists, for their cooperation with our members
lown through these many years.

“Good books are of invaluable aid to both novice and experienced projectionists.
No man ever lived who knew as much as he ought to know. When any man reaches
. point where he imagines he has all the knowledge he should have, it is a certain
ndication of his need of it.

“I hope that this new anniversary publication will be as successful as the ones
hat you have published in the past. I know that the Cameron books have been and
vill continue to be a great help to members of our craft.”

THE CAMERON BOOKS HAVE HAD THE ENDORSEMENT OF THE
LAT S E. &M P. M. M. O. FOR 26 YEARS!

Copyright in United States,
Copyright in Great Britain,
Copyright in Canada,

By CamEeroN PuBrisaing COMPANY

All Foreign Rights Reserved

Since in the final analysis the quality of sound repro-
duction is largely dependent upon the technique which the
projeclionist brings to bear upon his functions, his role in
the new scheme of things has become an increasingly im-
portant one. The public, educated through past experience,
has come to appreciate this fact, and its patronage is ex-
tended accordingly. The question, “Does the house have
good sound reproduction?” assumes only slightly less im-
portance than the star of the picture, or the picture itself,
and its reaction to the question, therefore, has a definite
economic significance for the projectionist. His value, and
indeed his very survival in the business, is predicted upon
this ability to turn out consistently smooth reproduction,
unmarred by breakdowns or irregularities in the record-
ing. The latter phase requires some sense of artistic appre-
ciation; the former, a comprehensive knowledge of the
technical requirements of his equipment, and careful atten-
tion to its proper upkeep.

As irr other fields, the development of an adequate tech-
nique begins with the very ordinary details of routine oper-
ation. These must first be reduced to a strict science for
in these details the artistry of presentation will have its
roots. A procedure is here outlined which may serve as a
useful guide to projectionists in the standardization of their
daily routine; an orderly method of checking the sound
equipment is outlined; and certain troubles which may
possibly occur during operation are listed, together with
their remedies. Some hints whereby the projectionist may
enhance his value through skillful covering up of the defi-
riencies of the recordings are also given. The installation
treated is assumed to be one having both film and disc re-
production.



STARTING AND TESTING

The projection machines should be thoroughly cleaned
of film dust, oil, etc. Special care should be taken to keep
the sound gate always clean and smooth, and to prevent
dirt from piling up on the rollers in the soundhead. Even
a small particle of hardened film on the gate or rollers will
cause an unevenness in the progression of the film, which
may introduce a chatter into the sound reproduction. After
cleaning the machines, thoroughly clean and polish the
illuminating lamp and the lens system; the former with
a soft, clean cloth, the latter never with anything else but
lens tissue, which is especially made for this purpose and
will not scratch the lenses or leave lint on them. Examine
and clean all openings in aperture plate and tension pad.
Dirt or dust on any of these components may result in in-
sufficient illumination with subsequent loss of volume.

LAMP FOCUS

After cleaning has been finished, illuminating lamps of
both projectors should be checked to see that they are
focussed properly. Vibration of the machine is apt to knock
the lamp slightly out of adjustment in the course of a day’s
run. Also with age, the lamp filament has a tendency to
sag, which, of course, changes its line-up with relation to
the slit in the lens systemn; this must be carefully guarded
against. Another effect of aging is to blacken the walls of
the lamps, resulting in insufficient light getting to the pho-
toelectric cel], even though the lamp is run at its proper rat-
ing. For this reason, whenever a lamp becomes noticeably
discolored, it should be replaced by a new one.

Any of the conditions mentioned will result in a decrease
in volume of the sound, and quality also may be affected.

To adjust the lamp properly, its holding screw is loosen-
ed, and the lamp is then turn~d until its filament is straight
with relation to the axis of the lens tube, Keeping this ad-
justment, the lamp is moved up or down until the filament
image is centered exactly on the slit in the lens tube, as ob-
served through the window usually provided for this pur-
pose. Where this arrangement does not obtain, a small
piece of white paper may be inserted ahead of the photo-
electric cell, so as to center the light upon it. When the
filament image is properly centered on the slit in the lens
tube, the brightest light will be obtained on this miniature
screen. It will be hecessary to remove the light gate to the
photoelectric cell for this purpose; the paper, or card, is
held up against the opening which goes to the photoelectric
cell. The light should be observed for shadows at the edges,

and if these are observed, the lamp should be moved side-
wise, or vertically, as the case may be, until they disappear.
In no case should the lamp focus, which is pre-set by the
manufacturer, be disturbed. When lining-up has been com-
pleted, clean the lamps thoroughly once more to remove
dirt or oil from fingers, which may have been deposited on
their walls during handling.

AMPLIFER CHECK

The amplifiers are next thrown on and permitted to
warm up for a few seconds; in this procedure it should be
made standard practice to always throw on the filament
switch first before the plate switch is thrown. In shutting
down, the reverse procedure should be followed, i. e., plate
circuit disconnected first, then the filament circuit. This
prevents sudden large surges of electron emission with sub-
sequent damage to tubes.

Meters should be carefully checked to determine wheth-
er circuits are normal; particular care should he taken with
the plate current reading, as this is in thousandths of an
ampere, and even slight deviations from normal are rela-
tively important.

It is an excellent practice to keep a daily log, and thus
have an accurate check-up on these readings. After making
this check, the system is set up for normal reproduction.

Several test records of good quality—both film and disc
—should be kept on hand for the purpose of establishing
the daily criterion of performance. The film records nced
only be a couple of hundred feet long, while the discs can
be somewhat longer, if desired, since their cost is about the
same regardless of length of recording. The most desirable
records for this purpose will be simple vocal solos with
violin or piano obligato. For convenience, duplicates
should bhe available so that the projectionist can cut back
and forth between his Iwo machines so as to ascertain rel-
ative balance in volume, and check possible differences in
quality of the respective outputs.

The volume control or fader—if this serves the dual
purpose—is always set at the same point each day for this
test, and the volume is regulated so that the sound can just
be comfortably heard at the rear of the empty house. The
projectionist should ake this check himself while his
assistant runs the machines, or where this is not practica-
ble, he should have a competent observer, perhaps the house
manager or owner, assist him.

It is important that the same individual makes the test
each day; otherwise it is not of much value. The reason
for setting the volume at the lowest possible level, is that




any dropping off from this level will be much more apparent
to the ear, than if a larger ratio of sound obtained; the out-

put of the monitoring horn in the booth may serve as an
additional check during this test.
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Some installations are not provided with adequate check-
ing facilities. If the equipment does not include meters for
checking the individual plate currents of the tubes—espe-
cially the rectifier tubes—the projectionist will do well to
have a reliable radio serviceman come in once a week to
take these readings. A log should be kept of the readings,
and when any tube falls off {from normal reading it should
be replaced. This precaution .ay prevent a number of
breakdowns during the performance, and the expense of
such service is negligible.

The headphones mentioned for testing circuits are some-
times supplied by the manufacturer of the sound equipment.
If they are not, an ordinary pair of radio telephones of
2000 ohms resistance or better will suffice. Solder a 6 inch
length of hard drawn copper wire of about No. 8 gauge to
each cord terminal; these make a convenient pair of picks
for getting across amplifier terminals which may not be
easily accessible otherwise. The ends of the picks may be
filed down to points, and the picks covered with a length of

cambric “spaghetti” for insulation.

A spare photoelectric cell which has been tested in cir-
cuit should be kept on hand; it is also desirable to have
available a spare disc reproducing unit for quick replace-
ment in case of trouble. Several spare exciter lamps should
also be on hand. These may be pre-set during the projec-
tionist’s off time by correctly positioning them for the best
light, then marking a scratch on their bases which coincides
with a reference mark scratched on the lamp collar holder
in the projection machine. In case of a burn-out during
operation, one of these lamps can be quickly installed with-
out going through the process of lining up and adjusting for
correct position.

It should not be necessary to mention the safeguard of
having spare fuses available in each fuse box. Fuses have
a habit of blowing just when there are not spares available,
resulting in unnecessary delay in getting back into opera-
tion. The habit of coppering the fuse socket is exceedingly
bad practice, and may result in serious damage to the equip-
ment,

A convenient test lamp for the purpose of quickly check-
ing fuses is made of an old socket to which are attached
two short lengths of fairly stiff insulated wire; a 25- or 50-
watt lamp is the only additional equipment required. Bridg-
ing across the fused line—ahead of and behind the fuses—
will indicate at once the presence of an open fuse by failure
of the lamp to light, Other equipment which the projection-
ist should have in the booth are an electric soldering iron,
several pairs of wiremen’s pliers, and several size screw-
drivers; these inexpensive tools may prove invaluahle to
the equipment.

HEFINEMENTS OF OPERATION

As mentioned previously, the projectionist’s duties do
not end with the proper maintenance of equipment; he is
responsible also to a large degree for the artistic rendition
of the sound accompaniment. Theoretically, this is entirely
taken care of in the recording, but unfortunately, under
present production methods, the theory does not always
square with practice.

In a good many cases abrupt differences in sound level
are encountered when changing reels; again, when the
closeup of an individual player is shown, quite often the
sound level is not increased proportionately, with the re-
sult that the closeup illusion is destroyed. Sometimes when
some loud, terrifying noise is intended to accompany the
action, the relatively small difference in recording levels
allowed enfeebles the effect; one hears loud, raucous con-



versation, commands, shouts, then a supposedly huge ex-
plosion goes off with only a slightly louder “pop.” The
result is ludicrous. Equally bad are such effects as foot-
steps approaching along a gravel path which sound like a
herd of pachyderms trampling down a forest of young
bamboo, in comparison to the dialogue level.

CUE SHEETS AND MONITORING

Admittedly these are faults of recording which shouid
have been corrected at the source, but with the producers
in a rush to catch up with belated release schedules, such
irregularities in the sound accompaniment are often con-
doned. It is up to the projectionist then to smooth these
out as much as possible before passing them along to the
audience. Careful rehearsal of each new picture is neces-
sary to ascertain where gain manipulation will help the
sound, and cue sheets showing these changes in fader set-
tings should be prepared. In order to function intelligently
in these manipulations, however, the projectionist must
be provided with an adequate monitoring horn in the booth.

It is the writer’s experience that in a large percentage
of sound installations, the entire purpose of the monitoring
horn is nullified, by having it run at too low a level. The
primary purpose of this piece of equipment is to act as the
criterion of quality and volume of the sound in the house;
usually it serves only to indicate that the amplifier in the
booth is operative, and to no other purpose. If the monitor
is run so low that the noise from the projectors override it,
then obviously it will be difficult to detect differences in
volume—even fairly large differences—which may occur
during the performance.

It may be argued that the rehearsals suggested should
afford the projectionist an adequate basis for his manip-
ulations, but when such changes must be made on a cue
word, it is difficult, if not impossible, to time them accu-
rately when working blind in this manner. The monitor
level should be adjusted so that it can be comfortably heard
above the noise of the projectors; it should not, of course,
be so loud that it will be heard outside of the booth,

The horn should be of the same type used in the house and
should have reasonable fidelity of tone. Too much stress
cannot be laid upon this matter of suitable monitoring
focilities; without them the projectionist is almost entirely
isolated from the performance, and cannot be expected to
do justice to its artistic requirements. If there is such a
lack, it is usually because he has failed to appreciate his
dependence upon facilities for smoother rendition of the
show. Certainly the average exhibitor will take steps to

provide such equipment, when its importance is pointed
out to him,

VOLUME LEVEL

One other matter which bears in the same direction, is
the tendency to feed excess volume into the house. Prob-
aby more performances are spoiled through the bad rev-
erberation and echo effects introduced thereby, than by
any other single factor. The projectionist should fix a
level for house conditions of half to full occupancy, and

a lower level for empty to half-full house. The sound at
these levels should just be comfortably heard throughout
the body of the house under both conditions; if anything,
the errors should be made on the side of too little, rather
than too much volume. The proper amount can, with
practice, usually be accurately gauged on the basis of the
empty-house rehearsal of each production.

The mistake should not be made of trying to compen-
sate for a few rows of seats in a bad area of the house
where the sound is -weak, by boosting up the volume to an
extent where it interferes with the enjoyment of the pa-
trons in the rest of the house. This is another very com-
mon error of practice. In such cases the problem is one
of proper sound distribution, and a sound engineer should
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be called in to remedy the difficulty.

In all the projectionist will realize that his skill in pre-
sentation of the performance is fully as important as ihat
of the technicians who make the picture; in fact, he must
be on his toes continually to guard against their errors
of omission and commission. This phase of his work will
Jessen gradually perhaps, as the technique of the record-
ing art is improved. But in the present state of affairs a



large share of the responsibility for maintaining consis-
tently smooth performances is his. To do complete justice
to his job, he should have some grasp of the physics of
light and sound, and should cultivate the sense of per-
spective which will enable him to judge the levels of sound
necessary to reproduce the proper dramatic effects. The
intelligent projectionist will, through study and correct
practice, so equip himself. The improvement in his tech-
nique of presentation will be reflected in the added pop-
ularity of his theatre. Far-sighted theatre owners will

not be long in recognizing this asset, and rewarding it
accordingly.

BALANCING SOUND PROJECTORS

It is quite possible to have both projectors in first class
condition yet both so out of balance that the entertainment
is second rate. Assuming that the machines were correct-
ly and carefullly matched at installation they still require
frequent testing, for conditions sometimes alter in so short
a space of time as a few hours.

When are two sound projectors balanced? Often the
reply to this question states when they each give equal
volumes from the stage horns. This is true only to a limit-
ed extent for there are many points to be considered be-
sides volume.

The prime essentials that must be the same are: (1)
volume; (2) quality; (3) speed.

Each one of these items includes both film and disc
methods of reproduction. Secondary points which are
almost equal in importance are: (4) scratch; (5) surface
noise; (6) pickup amplifier tube response; (7) ground
noise; (8) photoelectric cells.

The true balancing of machines for volume is not so
simple a matter as it may seem at first. A rough ear-test
by the monitor will certainly indicate to within a few fad-
er steps the matching but this is not good enough for first
rate results.

Before any check for volume is made such projector
should be thoroughly tested to ascertain:

(a) That both exciting lamps are in gbod condition;
are carrying precisely the same current (checking
the ammeter for zero error) and are both in exact
focus.

(b) Both light gates should be cleaned and the lens
should be polished.

(c) Photoelectric cells should be in good condition with
clean windows.

(d) Plate batteries should not differ in voltage more
than two volts. ]

(e) Pickup amplifier tubcs should be carrying precise-
ly the same filament current and give the same
emission as checked for in the main amplifiers.

(f) Grid leaks should have clean connections.

(g) All film-disc changeover switches and rheostats
should be clean and noiseless in operation except
for the usual clean “plop” as they pass from one
contact to another. There should be nothing grit-
ty in their action.

(h) Pickups should be tracking properly and have the
same drift and be fitted with two new needles of
the same type,.

(i) Both machines should be thoroughly run in before
the test is started, )

MATCHING FILM

It is quite common practice to match film by the hiss
from the photoelectric cells. This is satisfactory so long
as one knows by experience that the cells themselves give
the same type of sound. In other words if the volume of
the hiss is the same it may be assumed with fair certainty
that the machines are matched. On the other hand if the
hiss of one is louder than the hiss of the other further tests
should be catried out.

If the fader is equipped with a rapid changeover key it
will be found very useful to use this instead of the main
knob which takes appreciable time to swing from one side
to the other.

Two test films must be used. To have only one is almost
useless for the ear cannot retain a record of sound intensity
for more than a fraction of a second.

The only true way of making a correct balance in vol-
ume between both machines on film and disc is to have
four copies of the same subject, two on film and two on dise.
Then, whichever way the fader is thrown, and whichever
way the transfer switch is pushed, the same sound should
come over the stage horns.

After the machines have been threaded they should he
started simultancously. To effect this, cord may be con-

nected to the switch of the far machine for it 1s imperative
that one hand set them off, Two persons are bound to make
the movement out of phase. As mentioned previously the
machines should be thoroughly run-in before the test. The
reason for this is that before the oil has been warmed up,
experience shows that one machine is almost certain to be



slightly tighter in the bearings than the other, and thus will
get out of step.

CHECKING VOLUME

An observer in the hall is often used for checking vol-
ume. This is all right so long as the telephone signals are
not misunderstood. A better way is to listen from one of
the ports which should have the glass removed for the pur-
pose. If the nonsychronous set is near the booth this often
affords a very good point of vantage for the observation of
tests. '

When the volume is matched the quality may still be
at variance. An experienced ear will soon detect any differ-
ence in frequency response. A common source of trouble is
a thin coating of grease over the focusing tube. Tests show
that this will greatly reduce the high-frequency response.

Again, faulty tubes or badly matched tubes will sometimes
give equal volume but quite different quality, On occasion
photoelectric cells behave in a similar manner.

The speed of both projectors must be exactly the same,
This may appear a curious statement when most of the bet-
ter class sets are so governed that speed fluctuation is almost
impossible. But the degree of similarity required in speed
is extraordinarily high-—so high in fact that an ordinary
tachometer or revolution counter is useless for testing.

The ear of the ordinary observer will not be offended if
the disc runs at thirty revolutions per minute instead of
thirty-three and one-third. But at changeovers the thing is
different. If the projector thrown in runs the smallest per-
centage lower in speed than that cut out the whole effect
falls flat for the space of a minute or so until the ear be-
comes accustonied to the new key.

The only satisfactory practicel method of checking ma-
chine speeds is by use of constant-frequency discs. Repro-
ducers should be set on the same note and the fader oper-
ated. The sensitivity of this test it phenomenal and is in-
creased if the power to the motor is cut on and off so as
to give a rising and then a falling note.

TROUBLE

PROBABL™ CAUSE

REMEDY

NO POTER AT PRCJECTOR.

Open switch, blown fuse, no
source of supply from mains.
Trouble at gemeratox.

Locate trouble by inapext-
ion. See Trouble chert on
Generators.

CONTINUED BREAKING OF GCONDEN-
SERS.

Condensers in mounts too tig-
ht, sudden draft from fen
while condensers sre hot.

Move positior of fan-
loosen condenser mounts.

POWER AT PROJECTOR BUT MOTOR
FONT START.

Ses trouble chart on motora.

Ses trouble chart on motors

TRAVEL GHOST ON SCREEN.

Light shutter out of time.

Retime shutter,

IN~-AND=-OUT OF FOCUS EFFECT
ON SCREEN.

Objective lens loose in its
mount,

Tighten projection lens in
mount,

DISTORTION OF PICTURE ON
SCREEN.

See trouble chert on acreens

See trouble chert on screen

TAKE-UP REEL NOT ACTING PRO-
PERLY.

Incorrect tenmsion on driving
Belt, or friction discs.
Teke-up reel in poor condit-
ion.

A4 just tension. Resplace
reel.

OVERARATING OF MOTOR.

See troudle chert on motors.

See trouble chart on motors

UNSTEADY PICTURE ON SCREEN.

Incorrect tension in film
gate. Dirt on film runners
or on intermittent sprocket.
Film in poor sondition. Loss
of lower film loop. Badly
worn sprockets.

Correct tension. Remove
dirt, probably herd emuls-
ion, from f£1ilm guides. In
doing this use a soft metel
so that guides will not be
scratched. Report condition
of film. Replace loop. Re-
place worn sprockeis.

UNEVEN ILLUMINATION OF PIC-
TURE ON SCREEN,

Poor light end uneven 1light
may be caused by a great nu-
mber of things--sorsen in
dirty condition, screen stre
eked, dirty lenses, especie-
11y the objective lens,-
optical treain--ere,condensers,
objective lens etc, not being
in slignment. Spluttering of
cerbons in arc lamp. Caerbons
not properly set, or fed.

Locate trouble by inspect-
ion, See trouble charts ox
Arc-lamps--Screens,

CONTINUED BLOWING OF BOOTH
FUSES.

Dead short or heavy ground,
probably in lemp. houss.

Use test lamp or tcst set
to locatae.

OVERHEATING OF LEADS AND
CUNDUCTORS.

Wirea overlosaded.

Locate trouble by inspect-
ion and testing.

SPARKING AT MOTOR ON PROJECT
OR.

See trouble chert on motors.

See trouble chart on motors

ARC REFUSES TO LIGHT ALTHOU=-
GH TEST-LAMP SHOWS POWER AT
ARC,

See trouble chart on arc-
lamps.

See trouble chert on arcs.

INSUFFICIENT YOLTAGE MIEN
USING GENERATOR.

See trouble chert on gener-
atora,

See trouble chart on gen-
erators,

TARE-UP SLIFPING.

Due to excess oll or incor-
rect tension.

Wipa Off all excoss oil.
Ad just texsion.




TROUBLE CHART----SCRZENS,

A e e e——————

TROUBLE.

PROBABLE CAUSE

REMEDY

DISTORTION.

This may be caused by a great

number of things, or a com-
bination of two or more of
them. Using the wrong type
screen for the size and
shepe of theater. Hanging
the screen incorrectly. Gen-
erally caused by placing the

projector high in the balcony
80 that the rays of light hit

the screen at too great am
angle,

Call in a reliable sup-
Ply dealer, who will be
pleased to give you in-
formation regerding the
bedt type of acreen for
use under the eircumsa-
ances. If due to the
projector being too high
in relation to the screen,
the only way to overcome
distortion is to change
the location of project-
ion room.

Where the distortion is
only svident from the
seats on the extrems sides
of the theator, this may
be leseened by setting
back the screen if this is
possible,

PICTURE APPLARS TO BE
BRIGHT IN FRONT SEATS OF
THEATER BUT LESS BRILLIANT
THE FARTHER AWAY THE OB-
SERVER IS FROM THE SCREEN,

Probebly due to the use of
& matis type screen,

Trouhle mer be remedied
by substituting a refl-
ective or directive type
screen, Get advise from
supply desler. However

do not install a direct-
ive type screen whers the
Projection engles grester
than 20 degrees, nor if
the theater is a wide one,

LOSS CF REFLECTIVE QUAL-
ITIES,

May be due to dirt onm the
soreen surface, Screen may
be of the diffusiving type
rather than the reflective
type and may have been spec-
ielly recommended for that
type of theater,

If dirty cleen (see below)

LOSS OF SOUND CONDUCTING
QUALITIES.

Probsbly due to the "pores"
of the sersen bscomming
elogged with dirt.

Requires oleaning (see be-
low)

LOSS OF PHOTOGRAPHIC CON-
TRASTS,

Ceused by light other than
that from the projector re-
aching the screen,

Lighte in the suditorium
should be so shaded that
none of the rays reach the
screen, It is also adviasable
%0 place a border of some
tark materisl around the
aoreen,

DIRTY SCREEN.

411 screens will in the
course of time gather dirs,
scme types will soil much
quicker than others, while
if a screen is tilted to
try and overcomé distortion,
that screen will najurelly
gather more dirt and dust
than one not so tilted,

Use & soft brush and brush
the screen surface freouent-
1y, making sure thet ‘the
brush is thoroughly cleen.
Brush in one direction only,
Preferably across the entire
surface. It 1s well to use
the brush on the back of the
screen as well, Do not att-
empt to brush the surface of

a beaded scrasn,

CARE OF EQUIPMENT

A regular periodic examination of all projection
and sound equipment is the best way to keep it in
good running order, and to lengthen it’s period of
usefulness.

This is also the best way to insure against sudden
breakdowns, and will greatly assist in getting the maxi-
mum results from the equipment.

So that no part of the installation will be over-
looked, it is suggested that a certain day each week
be set aside for the check-up, and that the examina-
tion should be made by using the instructions below.

PROJECTION EQUIPMENT

SPROCKETS. Check for badly worn teeth, see that
all sprockets are properly aligned, check for “back-
lash,” see that they are securely mounted.

FILM IDLERS. Check for correct tension, see @:&.
they freely rotate, and that they are free from dirt
and film emulsion.

MAGAZINES. Check to sce that the magazines are
in alignment with path of film travel, so that there is
no undue tension on the film. Check spindle to see
that this is not bent or unduly worn. Inspect valve and
trap, see that these are cleamn, check rollers, see that
these rotate freely, sece that the valve is securely fast-
ned to magazine. Check the film reels to see that film
will run off- and on these without undue friction. Tight-
en all screws. Check tension.

TAKE-UP. Check for proper tension on disc or driv-
ing belt or chain. Check for excess oil and dirt. Examine
condition of belts.

MECHANISM. See that the “head” is securely fast-
ened to the projector stand, and that it is aligned with
lamphouse.

FRAMING DEVICE. Check to see that this is in

working order ar] that the tension is correct.

FILM GATE. Check the film runmers for proper
tension, remove any film emulsion om runners. Ex-
amine runners for excessive wear. Clean aperture plate
and aperture, remove all dirt and film scraps from be-
hind film gate aperture plate. Check automatic light
shutter.

INTERMITTENT MOVEMENT. See that movement
is correctly timed. Check oil bath or oil plunger. Check



to see that both contains proper amount of oil. Check
movement for backlash. Check to see sprocket is in
correct alignment with path of film travel. Check
teeth on sprocket.

OBJECTIVE LENS. See that the lens surfaces are
clean and free from finger marks. Check to see that
you are using “matched lenses.” Check to see lens is
correctly and securely set in mouni. See that lens
mount is secure and free from vibration.

ROTATING SHUTTER. Check to see that shutter
is correctly timed. Check shutter shaft to see that this

is not bent and that it rotates freely. Check for back-
lash.

GEARS. Check these for excessive wear, see that
all gears mesh without binding, check for backlash.

LUBRICATION. Remember wherever there is fric-
tion there must be lubrication, check all oiling parts
on projector. Wipe off all excess oil. Do not lubricate
while machine is in motion. Lubricate pad rollers and
gears. Do not over lubricate, and keep oil off all sur-
faces that do not require it.

FIRE SHUTTER. Inspect mechanism of fire shut-
ters for correct operation.

SYNCHRONIZING MARKS. Check these marks on
the intermediate gear, on the vertical shaft gear and
on the intermittent movement flywheel to see that they
are all in their correct operating relation.

MAKING REPLACEMENTS. When installing new

parts like sprockets or intermittents, etc., first carefully

read the directions, which will be found in Cameron’s
Motion Picture Projection.

PRECAUTIONS. Do not turn projector head by
shutter shaft, this is apt to damage the gears, use the
flywheel.

When projector is not in use, leave all pad rollers,
lateral guide roller and film gate OPEN, this will help
avoid “flat” spots and weaking of the film gate ten-
sion. Use a cloth to cover the head of the projector
when sweeping up the floor of projector booth. Dust
getting onto your gears and other working parts will
greatly lessen the life of your equipment.

ARC LAMP

LAMP HOUSE. Check for carbon dust and stubs.
Sez that lamphouse is clean and that all parts calling
for lubrication are oiled or greased.

WIRING CONNECTIONS. Go over all connections,
especially those leads that are located wherever heat is
generated. Examine condition of all lug terminals, and
the insulated bushings through which the leads pass.

ARC FEED MOTOR. Check for proper feeding
speed. Overheating. See that the motor runs without
binding.

ARC FEED CONTACTS. Check for dust and dirt.
Check to see if they are “pitted” or corroded.

BRUSHES. Check to see if these need renewing, see
that they make proper contact and that the brush ten-
gion is correet.

CARBON CONTACTS. Check for dirt, especially
carbon dust, see that they are not worn or “pitted.”
Keep surfaces as smooth as possible.

ARC FEED MECHANISM. Check for dirt and see
that mechanism is lubricated.

CARBON FEED ADJUSTMENT. Check to see that
this adjustment is set so that carbons are fed at cor-
rect speed. Check for dirt and carbon dust.

OPTICAL TRAIN. In the lamp house this train may
be considered to be made up of the source of light, the
reflector (if used) and the condemsers. Check to see
that these elements are in correct focal alignment. In
making this check up, it would be as well to consider
the complete optical train, to the above, add the gate
aperture and the objective lens — all these elements
must be correctly positioned to obtain maximum screen
results without waste of electricity.

CONDENSERS. Check to see that these are of cor-
rect size and combination. See that they are not mount-
ed too tightly in mounts. Check to see that surface
facing arc is mot pitted. Check to see that no direct
draught of air can reach condensers.

PROPER SPACING. Check to see that spacing be-
tween arc, reflector and condensers is correct. See that
both lateral and vertical adjustments are properly set.

CLUTCH ON FEEDING ADJUSTMENT. See that
this is acting properly so that carbons are being fed
at a steady, even and correct speed.

CARBONS. Check to see that proper sizes are being
used for amount of amperage being used. Check to see
carbons are perfectly dry. Check to see that your sup-
ply of carbons is sufficient for immediate use.

LUBRICATION. Lubricate all moving parts inside
lamphouse SLIGHTLY, do not overoil. The arc control

motor bearings should be oiled once a week with =



FEW DROPS of oil, over oiling here will cause you
trouble. The arc control commutator should be cleaned

once a month, by wiping with a clean rag with a lit-
tle vaseline.

EXHAUST DAMPERS. These should be cleaned of

all carbon ash and dust once a month.

BURNING AT CORRECT CAPACITY. Suprex arcs

should not be operated at less than the rated capacity,
this will Jead to trouble.

REFLECTORS. Check the surface to see that it is

not badly pitted, that reflector is correctly positioned.
Check for correct focal length. Reflectors used in Su-
prex type lamps gather a white scum, and this scum
can cut down some 25% of your light. The reflectors
should be cleaned with Bon Ami every day prior to
the show. Use an old razor blade to remove the par-
ticles that are pitting the surface of the reflector. Re-
member that all light must reach your screen by way
of the reflector, and that it is MOST IMPORTANT to

see that the reflector is kept clean at all times.

SOUND HEAD. Check sound output from both pro-
jectors to see that volume is about equal. Check for
any foreign noises. Check sound output for quality.
Check output volume. Thoroughly clean the sound
track in the sound head. Check to see that the exciting
lamp, photoelectric cell and slit are in perfect align-
ment. See that lamp is properly focused. Check excit-
ing lamp for normal meter reading. See that glass bulb
is not discolored and that filament is not sagging. Check
pads for temsion. Check photoelectric cell for normal
meter reading. See that cell is correctly mounted. Clean
sprockets and check for excessive wear. Check all elec-
trical connections see that these are all secure and
making good electrical contact. Wipe off all excess oil,
keep oil off all glass surfaces. See that clearance be-
tween pad and pad rollers and the sprockets is equal
to two thicknesses of film. Check position of film strip-
pers. Check the lateral guide rollers. Check and clean
the sound take-off mechanism.

FADER. Check contacts to see that they are clean
and that good clectrical contact is made. Check for cor-
rect {ader setting. Check wire connections. Check the
operation of the relay contacts by manually operating
each relay slowly. The relays should make ¢ontact on
one side before breaking contact on the other. See that
relay armature is positive in its closing and opening
action, energize the relay coil with a 5000 ohm resistor

temporarily in series with it. The armature should close
instntly and remain closed until the coil is de-energized,
then the spring action of the contact blades should re-
turn the armature to its normal open position.

MONITOR SPEAKER. Check connections, see that
the speaker is correctly positioned. Check for volume
level and quality sound output.

AMPLIFIERS. Check all meters to see that circuits
are normal. Check condition of all tubes. Check tube
prongs, see' that same are clean and free from oil or
grease. Check the tube sockets, see that the tube prongs
and socket springs make good electrical contact. Go
over all wiring, see that all conmections are secure,
check condition of terminal lugs. Check wiring for
overheating. Check amplifiers for normal volume out-
put. Check amplifiers for quality sound output. Check
for foreign noises. Check socket voltages, and make sure
that tubes of correct rating are being used. Remember
two millivolts read on the test meter equals one milli-
ampere of plate current. Examine all carbon type re-
sistors for breaks. Examine wire-wound resistors for
breaks, and to see that they are making good electrical
contact. Check transformers for overheating. In re-
placing transformers, care must be used to see that
maximum shielding is obtained. Check over the wir-
ing diagram of the amplifiers you use, so that you can
easily trace out the various eircuits.

SPEAKERS. Check over the position of speakers
and baffles, see that these have not been thrown off
their proper position. Check wiring connections. Check
for internal mispoling. Check for external mispoling.
Check to see that speakers are securely mounted, es-
pecially where they are continually being moved as in
theaters giving stage shows, etc. Remember that where
there is more than one speaker being used on stage that
all the speakers must be “in phase.” Check for quality
sound output. Check for volume output. Check field
supply. Check condition of stage cables.

SPROCKETS, ETC. Check the condition of the
sprockets, idlers and film pads, using the same pro-
cedure as already given for the projector head.

TUBES. Some tubes used in amplifiers require a
pre-heating. See that the manufacturers directions are
followed. Operate all vacuum tubes in keeping with the
instructions supplied by the manufacturer. The life of
the tube depends upon your cooperation and abiding
by these instructions.




GENERATORS

Check wiring for overheating, this either shows
overload or that wiring is not large enough, check to
see manufacturers suggestions regarding wiring,

Check to see that generator is free from vibration,
caused either by insecure foundation, or bent shaft,
or rubbing together of pole pieces.

Check alignment of motor and generator, see that
couplings are secure.

Keep commutator clean, see that brushes make
good electrical contact.

Lubricate as per the directions of manufacturer,

Keep all abrasive dust and dirt from all moving
parts of generator, cover the generator with a protec-
tive cloth while sweeping the floor.

When trouble shows up in generator, look up the
pages covering the servicing of generators in Cameron’s

handbook.
LENSES

Keep surfaces of all lenses clean, and free from
finger marks. See that the lens is secure in its mount
and free from vibration. See that mount is secure and
free from vibration. Use only a good quality lens tissue
cleaner so that glass surfaces will not be scratched.
SCREENS

Dirt on the screen will prevent maximum sound
reproduction and will greatly cut down the amount of
reflected light.

Every month brush the surface of the screen with
a soft, long-haired brush, and do not use this brush for
any other purpose. Keep the hair of the brush covered
when pot in use. In brushing, brush one way only, and
apply very little pressure. Watch the results so that the
surface of the screen is not marked.

Keep the stage floor clean, so that dust is not
started on its way to the screen surface each time the
stage curtains are opened or closed, and cee that these
curtains do not “swipe” the screen in opening or closing.

If a vacuum cleaner is used on the screen, make
sure that the nozzle does not make contact with the
screen’s surface, it should be held an inch or two away
from the screen to avoid marking it.

PROJECTOR RECTIFIERS

Copper Oxide rectifiers should always be operated
at the correct recommended rating.

Periodic inspection should be made to see that the
cooling fan is in good operating condition, and that all
bearings are properly lubricated.

BRENKERT BX~4O & BX-80 PROJECTORS

LUBRICATION

CHANGING SPROCKET
INTERMITTENT

The intermittent requires no individual lubrication. It is
wsﬁ.« automatically lubricated from the rotary lubricator
which is constantly being supplied with oil from the reser—
voir.

Remove the quarter panel X-1005, Figure 2, relieve film
stripper X-1959 by removing serew P-1000 and swinging sub-
casting X-1903 toward the rear of projector Figs 2 and 3.

Back out the left hand threaded sprocket retaining screw
X1-1109 about a quarter of an inch by turning to the right.

SCREW.
XhEs T

SIB CASTING

SCREW,
P-1000 ™\

STRIPPER ] o
X-1959 : ! Figure 2.

Place the middle and forefinger of the right hand one on
either side of the sprocket behing the outer flange and the
thumb on the head of the screw. By pulling on the sprocket
with the fingers and pushing inward on the head of the screw
with the thumb, the sprccet will loosen from the shaft and
come out as far as the screw head. See Fig 3. Remove screw
X1-1109 and slide sprocket from shaft.

In replacing, make sure that the locking lugs on locking
plate X1-1108 fit into the slots on the end of the shaft be—
fore screw X1-Y109 is tightened firmly

Do not use extreme pressure as this is unnecessary.

Figure 3
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BRENKERT BX-LO & BX-80 PROJECTORS

REMOVING INTERMITTENT

REPLACING INTERMITTENT

Remove intermittent sprocket. Remove gear side cover X-1002,
and gasket, X-1003. Loosen the locknut P-15h, and back off
screw X1-1112, releasing the steel clamp, X1-111l, which holds
the intermittent assembly in place, See Fig L.

Move the steel clamp upward about % inch by placing a screw-
driver under screw X1-1112 and 1lifting. At the same time grasp
the intermittent with the right hand as shown in diagram and
pull it forward with a slight twisting motion.

3
x5

FRAMING HANDUE

* Figrre 4

After pulling the intermittent movement slightly forward the
steel clamp X1-1111 can be released and the intermittent com-
pletely removed by pulling forward with a slight twisting
motion and at the same time rocking the framing knob X-1150

Hold up the steel clamp X1-1111 and insert the outer sleeve of
the intermitient assembly into its main frame bearing. Nake
sure that the hole in the yoke arm X-111l engages with the in-
termittent aligning pin X-117}4. Diagram 3.

Grasp the intermittent flywheel X-1128 and exert a slight in-
ward pressure while rocking the flywheel until the intermittent
drive gear meshes with the gear X-171l, and the locking key,
X-1135, contacts the main frame or enters its key way in the
main frame mounting bearing.

Do RXW NUT X-1108

Figure 5

==Xa1123

<SAFETY SHEAR PIN
X-17128

BRENKERT BX-LO & BX-80 FROJECTORS

REPLACING INTERMITTENT
Continued

REMOVING LOWER SPROCKET
ASSEMBLY

REMOVING LOVWER SPROCKET

If the key does not enter its bearing, a slight rocking of the
framing knob, X-1150, while exerting an inward pressure on the
intermittent assembly will cause the key to engage.

Tighten the screw X1-1112, in the spring clamp X1-1111, until
a slight back pressure 1s felt on the screw driver, and then
lock screw back in position with loek nut, P-15h.

Replace gear side cover and gasket. Make sure that both the
gasket and the surface of the projector case are wiped free of
oil and dirt. Replace the intermittent sprocket. Replace the
quarter panel.

QUTER SLEEVE
Ri=1103

FLY WHEEL
X-1128

Figure 6

Remove £ilm stripper X-1219, by removing the two screws P163S
Remove the three mounting screws, P-1000, which hold the ass-
embly to the main frame.

Grasp the under side of the sprocket X-1207, and pad roller
bracket X~1215, and exert up and down, and sideward pressure
to free assembly from the main frame. Pull out assembly.

Relieve film stripper X-1219, Fig U4, by removing the front,
and loosening the rear screws P-1035.

Remove the left hand thread screw, X-1231, by turning to the
right.

Hold pad rollers X-1222, away from teeth of sprocket, and pull
the sprocket from the shaft by hand.

" v Figure 7




BRENKERT BX-LO & BX-80 PROJECTORS

PAD ROLLER ADJUSTMENT

REMOVING PAD ROLLER

RENMOVING UPPER SPROCKET
ASSEMBLY

To alter the pressure of the tension spring, X-1221, the pad
roller assembly must be removed by backing out screw X-1217,
Fig L, and carefully bending the spring as desired.

Proper clearance between pad rollers and sprocket has been
adjusted at the factory by means of hardened stop screw, P-
1039, and lock nut P-155.

Should it become necessary to readjust this, three thick-
nesses of standard film can be used as a guage.

To remove pad. rollers, X-1222, first remove screw, P-53, and
then 1ift locking key plate X-1225%,

By pulling on studs X-1223 and X-122k, the rollers will drop
out. Clean with a tooth brush or other small brush. Use
Carbona, Rerosene or Maphtha.

Wipe dry and replace by reversing the procedure, Make sure
that the locking plate, X-1225, fits into the slots in shaft
X~1223 and X-122L, Fig L,

Remove the cover from the drive side of projector,

Remove the gear assembly, X~1212, by first removing the slot-
ted cap nut X-1011, Fig 5, when removing this gear make sure
that the Woodruff key, P-1079, is in an upward position, other
wise it might fall out and drop into the oil reservoir.

The position of the key should be determined, after the slot-
ted cap nut, X-1011 has been removed, by checking the position
of the key slot in gear hub, X-1212, Fig 5.

If the key is not in an upward position turn the complete
mechanism manually by either the motor handwheel or the fly-
wheel.

Do not attempt to turn the mechanism by using the flywheel
on the intermittent movement.

Remove the screw, P-78, and clamp, X-1236, Fig 5, which hold
the oil tube, X-129L, in place. Take care not to drop them
into the projector.

Remove the f£iim stripper, X~1220, by removing the two screws
P-1035,

Remove the three mounting screws, P-1000 which hold the
sprocket assembly to the main frame.

Grasp the underside of the sprocket, and pad roller bracket,
and exert alternate up, and down and sideway pressure to free
the assembly casting from the main frame.

In replacing this unit, the reverse procedure as outlined
above should be followed.

For instructions on the removal of sprocket, or the removal,
cleaning and adjustment of the pad rollers, refer to other
chart,

Under no conditions should excessive force be employed in
carrying out these instructions.

Great care should be exercised to see that the parts are in
no way damaged during the operations.

BRENKERT BX-LO & BX-80 PROJECTORS

SHUTTER SHAFT UNITS

SHUTTER ADJUSTMENT BX-80

SHUTTER BLADE TIMING

Details of construction and assembly are shown in Figure 6,
Tor BX-40 and in Figure 7, for BX-80.

the BX-80 shutter is a double disc type, rotating in opposit-—
ion, that cuts the light beam in the center of the picture
{rame aperture. This produces a better defined picture and it
passes more light to the screen.

An adjusting stud, X-1433, is located in the upper center
housing on the operating side of the projector. This is the
only adjustment that is necessary in the shutter shaft ass-—
embly, Figures 6 & 7. It is used to remove travel ghost that
might have coccurred when shutters were timed by hand.

The adjustment allows & degrees shutter movement either way
when adjusting screw is exactly in the center of travel,

The only time this adjustment should be necessary is after the
intermittent assembly has been removed and replaced.

Remove the quarter panel and the shutter housing, X-1007 Fig 1,
Set the slotted adjusting stud X-1433, at the center of its
travel,

Refer to Figure 7, and note that the two shutter blades are
mounted on flanged hubs, X-1418 and X-1421 of different dia-
meters, The inner blade, X-1450& is mounted on the larger hub,
and the outer blade, X-1450B, on the smaller hub.

Do not disturb the set screws, X-1429 which hold the shutter
hubs to their respective shafts, The shutters cannot be timed
in this manner due to fixed counterseats in each shaft,

Rotate the projector mechanism manually until the intermittent
sprocket justs starts its pull-down motion.

Loosen the screws P-1036 and P-1032, one turn each so that the
blades can be moved indepently on their hubs without disturbing
the intermittent setting or moving the mechanism. Looking at
the rear of projector the innmer shutter blade (the one with the
large hub) moves in a counterclockwise direction and should be
rotated in that direction until it divides the aperture plate
opening in half,

Tighten the two screws, P-1032. If they cannot be reached ro-
tate the outer shutter blade until they come in view. Move the
outer shutter blade (the one ¥ith the small hub) in a clockwise
direction until the lower edge of the shutter blade coincides
with the top edge of the immer shutter blade, See Fig 7.

Tighten the two screws, P-1036 in the outer hub.

Check this adjustment by turning mechanism by hand several times|
and notice whether the edges of the inner and outer shutter
blades are meeting exactly in the center of the aperture as the
intermittent sprocket starts its pulldown movement, If this oc-
curs then the shutters are correctly timead,

If a slight"travel ghost" appears when the picture is projected
it can be removed by turning the adjusting screw X-1433, clock-
wise if trave) ghost is moving upmard, or counterclockwise if
moving downward,

Replace shutter housing and quarter panel,
Should the shutter blades be accidentally bent at any time, they

¢an be quickly removed and replaced by means of the set screws
X-1429, without disturbing the timing.




SIMPLEX X-L PROJECTOR

REMOVAL FILM TRAP DOOR
ASSEMBLY

SHORT TENSION PAD
REPLACEMENT

LONG TENSION PAD
ASSEMBLY REPLACEMENT

FIIM TENSION PAD ADJUST-
ING ARM REPLACEMENT

INTERMITTENT TENSION SHOE
REPLACEMENT

INTERMITTENT TENSION SHOE
INTERMITTENT SPROCKET
ALIGNMENT

FILM TRAP DOOR OPERATING
LEVER ADJUSTMENT

Open the film trap door, remove the knuried fastening nut
at the top and bottom of the door,

Install the replaing Film Trap Door.

Remove the film trap door. Remove the four film trap door

casing fastening screws and seperate the casting and door
plate.

Remove the top tension pad fastening screw, bushing, spiral
spring, spiral spring retainer and the tension pad.

Install the replacing pad and reassemble with the fastening
screw, Reassemble the film trap door and reinstall in the
projector.

Remove the film trap door. Remove the four casting fasten—
ing screws and seperate the casting and door plate. Remove
the two tension Pad fastening screws, tension bushings,
spiral springs, spiral spring retainers and the tension
pad assembly.

Install the replacing pad assembly and reassemble with the
fastening screws, Reassemble the film trap door and reins-
tall in the projector after checking the positioning of
the £ilm tension pad adjusting arm.

Remove the film trap doore. Remove the four film trap door
casting fastening screws and seperate the casting and door
plate, Loosen the upper tension adjusting arm pivot screw
and lock nut and remove the film tension adjusting am.

Install the replacing arm and reassemble, Adjust the arm
pivot screws so that the fork at each end of the amm is
centered wlth respect to its associated tension pad fast-
ening screw and tighten the lock nut.

Set the £ilm tension knob in extreme counterclockwise pos-
ition. Each of the forks on the arm should just contact
the associated film tension pad bushing. Form the forks
carefully, if required, to obtain the desired positioning.
Reinstall film trap door in the proJjector, check for pic-
ture steadiness and set the film tension knob as required,

Remove the film trap door. Remove thé intermittent tension
shoe fastening screw, tension shoe and positioning plate.

Replace parts as required, and reassemble. The word "Front"
on the tension shoe must be visible after the door is in-
stalled, Reinstall the film trap door and align the Inter-
mittent tension shoe and intermitient sprocket.

Place a straight edge across the outboard face of the in-
termittent sprocket and the outer face of the tension shoe.

Loosen the tension shoe fastening screw and slide the ten-
sion shoe as required far exact aligmment.

The film trap door should close positively when the latch
is released. If movement of the operating lever in a count-
erclockwise direction further closes the film trap door,
additional spring tension on the operating lever should be

obtained as follows;
Remove the projection lens.

Remove the film trap door.

SIMPLEX X~L PROJECTOR

FILM TRAP DOOR
Continued

FILM TENSION CONTROL
ASSEMBLY REPLACEMENT

FILM TENSION CONTROL
ASSEMBLY ADJUSTMENT

FIIM TRAP ASSEMBLY
REMOVAL

FIIM TRAP GUIDE ROLLER
REPLACEMENT

FILM TRAP GUIDE
REPLACEMENT

HEAT SHIELD REPLACEMENT

FILM TRAP GUIDE AND
GUIDE ROLLER ALIGNMENT

Insert a pin in one of the holes in the spring tension col-
lar on the operating lever shaft and loosen the locking
screw in the bottom of the operating lever assembly bracket,

Rotate the collar clockwise by means of the pin, until the
next succeeding hole in engaged by the locking screw as it
is tightened.

Install the £ilm trap door and check closure. Repeat the ad-
justment procedure until proper tension is obtained.

Remove the film trap door. Remove the tension adjusting screw
in the bottom of the film trap door casting, Carefully retain
the spring and ball bearing that are in the tapped hole in
the casting.

Remove the film tension control cam and knob retainer plate
fastening screw, retainer plate and knob, Peplace parts as
required, reassemble and adjust,

Turn the tension adjusting screw in the bottom of the film
trap door casting, as required, to obtain positive detent
action in all positions with smooth and free rotation of the
£ilm tension knob,

Remove the film trap door. Locsen the single captive film
trap fastening screw, remove the film trap and make sure
that the contacting surface on the main frame and the film
trap are clean,

Slide the replacing film trap in so that it registers with
the two dowel pins on the main frame, depressing the fire
shutter reset button at the same time, and tighten the cap~—
tive screw securely,

Cperate the reset button a few times to make sure that the
fire shutter is working properly, Check the alignment of the
film trap guide edge and the intermittent sprocket,

Remove the film trap. Loosen the two gulde roller pivot set
screws at the rear of the film trap casting.

Slide the two guide roller pivots out of the casting and re-
move the guide rollers and spring.

Replace parts as required, reassemble and align. Reinsiall
the film trap.

Remove the film trap. Remove the six guide fastening screws
and the guides.

Replace guides, reassemble and allgn. Reinstall the film
trap.

Remove the £ilm trap. Remove the three heat shield assembly
fastening screws and the assembly. Replace parts, reassem-
ble and reinstall the film trap.

Place a straight edge along the Guide edge of the film guide
and extend to the fixed roller above.

Loosen the two guide roller pivot set screws and slide the
guide roller pivots as required, until the £ilm gulde surface
of the fixed roller is in exact alingment with the guide edge
of the film guide.

Tighten the pivot locking screws and check alignment




SIMPLEX X-L PROJECTOR

FIRE SHUTTER ADJUSTMENT

HEAT BAFFLE REPLACEMENT

INTERMITTENT ASSEMBLY

Remove the sop sight box, Vith the fire shutter closed and
against its stop on the rear of the film trap, loosen the
two fire shutter operating arm adjusment plate fastening
screws, and adjust the operating arm adjustment plate so
that it just clears the top of the fire shutter operating
rod, Tighten the two fastening screws.

Remove the gear compartment cover, Hold the governor in its
operating position manually.

Loosen the fire shutter adjusting collar fastening screw,
and rotate the adjusting collar until the bottom of the
fire shutter just clears the top of the picture aperture,
then tighten the fastening screw,

Check the operation of the fire shutter by holding the
Governor in operating position and releasing. Readjust if
necessary, Depree the fire shutter reset button to check
its operation, then reassemble,

Remove the spot sight box. Remove the heat baffle fasten~
ing screws from the rear or intermediate baffle, as requir-
ed, and the baffle, Replace paets and reassemble.

Open f£ilm trap door, Turn the framing knob to extreme cou~
nter-clockwise position, Set the shutter adjusting knob in
mid-position, Set the knob correctly. Remove the gear com-
partment cover and be sure that no foreign material is dep-
osited in the compartment while the cover is off.

Rotate the verpical shaft, until the intermittent drive
gear fastening screw is accessible. Remove the screw and
slide the gear downward,

loosen the tmo intermittent retaining clamp fastening screw
on the framing cam and rotate the clamps to clear the in~
termittent case.,

Withdraw the intermittent assembly from the gear compart-
ment taking care not to strike the intermittent oil feed
tube just above the intermittent case,

When Simplex X-L projectors are installed in a Drive-In
Theaters, the intermittent oil feed tube should be removed,

Slide the replacing intermittent assembly into position as

the keyway in the case is aligned with the key in the fram~
ing cam,.

Rotate the intermittent retaining clamps to retain the in-
termittent and tighten the fastening screws securely,

Reinstall the Intermittent 0il feed tube in Drive-In theater
installations,

Remove the spot sight box, then depress the fire shutter reset
button so that the fire shutter clears the Picture aperture
and time the shutter,

Align the intermittent sprocket with the film guide edge.

When these adjustments are made, the instructions should be

thoroughly understood by the projectionist before the job
is started,

We suggest that the instructions be read through prior to
beginning the work.

A S

SIMPLEX X-L PROJECTOR

TIMING

INTERMITTENT SPROCKET
REPLACEMENT

=1

Rotate the shutter counterclockwise (from rear of projector)
until its leading edge is exactly in line with the upper
edge of the picture aperture (Aperture just completely bloc-
ked)

Rotate the intermittent flywheel so that the intermittent
sprocket turns clockwise until one of the four index lines
on the outboard bearing collar is im alignment with the in-~
dex line on the outboard bearing casting,

Continue to rotate the flywheel in the same direction until
the intermittent sprocket just begins to move.

Reverse the rotation of the flywheel until the sprocket
stops then turn the flywheel counterclockwise until the
start of rotation of the sprocket is felt.

Continue to rotate the flywheel until the precise point,
at which the sprocket is about to move is obtained and re-
tain that setting,

Raise the intermittent drive gear and rotate tooth by tooth
until it meshes with the intermittent driven gear and at the
same time the mounting hole in the drive gear and in the
shaft are in alignment.

Do not rotate the vertical shaft or intermittent drive gear.

Remove the film trap door and the film trap. Turn the fram-
ing knob clockmise until the stripper fastening screw is ac-
cessible, Remove the screw and the stripper,

Turn the projector so that one of the index lines on the
outboard bearing collar is in alignment with the index line
on the outboard bearing casting and retain the setiing.

Remove the intermittent sprocket fastening screw and nut,

Loosen the two outboard bearing thrust collar fastening
screws and the bracket, Remove the intermittent sprocket.

Slide the replacing sprocket on the shaft, being sure that
the "Simplex" trademark is direct reading when viewed from
the outboard end of the shaft.

Position the outboard bearing bracket with the two fasten-~
ing screws finger tight. Adjust the bracket, as required so
that the bearing is precisely centered with respect to the
intermittent shaft and tighten the fastening screwms,

Fasten the intermittent sprocket to the shaft with the
fastening screws and nut, Slide the outboard collar on the
shaft with one of its index lines in alignment with fhe in~
dex line on the outboard bearing casting.

Pull the sprocket forward and at the same time, press the
Gollar inward to avold end play,

Tighten collar fastening screws securely and check for just
perceptible end play. Reinstall the film trap and align f£ilm
trap guide edge and intermittent sprocket. Reinstall film
trap door, align the film tension shoe with the intermittent
sprocket if necessary,

Do not try and force new parts into position, If the work
1s done correctly all the parts will fit without the use
of excessive force,
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UPPER FEED SPROCKET
ASSEMBLY

UPPER FEED SPROCKET
REPLACEMENT

UPPER FEED SPROCKET PAD
ROLLER ASSEMBLY

Shutter Replacement

Remove the four feed sprocket assembly fastening screws and
withdraw the assembly as a unit from the f£ilm compartment.

Reinstall the assembly with the four fastening screws finger
tight. Position the assembly so that there is just a slight
back lash between the meshing gears, The four mounting holes
in the assembly bracket are sufficlently oversize to permit

this adjustment.

Tighten the fastening screws securely. Check back lash and
readjust if necessary,

Remove one feed sprocket siripper fastening screw, loosen
the other and rotate the stripper to clear the sprocket.

Open the pad rollers. Remove the hexagonal sprocket fasten-
ing screw on the outboard end of the feed sprocket shaft
and slide the sprocket from the shaft,

Slide the replacing sprocket on the shaft with the key pin
and keyway in alignment and secure with the sprocket fasten—

ing screw, Insert the stripper fastening screw and tighten
both screws,

remove the feed sprocket assembly as a unit, Open the pad
rollers, compress the actuating spring on the sprocket as-
sembly so that the small hole in the forked spring guide is
accessible and pass a pin (paper c¢lip will do) through the
hole to relieve the spring tension.

Remove the pad roller assembly fastening screw and pad rol-
ler or rollers as required. Replace parts as necessary, re-
assemble and remove the pin.

Position the pad roller arm adjusting screw on the sprocket
assembly casting, so thatm with two thicknesses of film
between the sprocket and pad rollers, both pad rollers just
rotate,

Be sure that the adjusting screw lock nut is then tightened
securely. Reinstall the sprocket assembly and adjust for
back lash.

Remove the spot sight box. Loosen the two swivel mounting
pin fastening screws on the dowser and withdraw the flexible
shaft from the hole in this pin,

Remove the five rear cover fastening screws and the cover,

Loosen the two shutter clamping screws and remove the shut-
ter,

Set the shutter adjusting knob at mid-position, Turn the pro-
Jector by hend, in the direction of normal rotation, until
one of the four index lines on the intermittent outboard
bearing collar is in alignment with the index line on the
outboard bearing bracket.

Continue to turn the projector in the same direction until
the intermittent sprocket stops, then turn in the other dir-
ection until the start of rotation of the sprocket is seen.
Continue to turn the projector until the precise point, at
which the sprocket is about to move, is obtained.

Slide the replacing shutter on the shaft to the shaft bear-
ing, set so that its leading edge (counterclockwise rotation
from the rear of the projector) is exactly in line with the
upper edge of the picture aperture, Tighten two screws,

——— -
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CORRECT POSITION OF
TENSION SPRING

REMOVING TEWSION SPRING
HOLDING SHAFT.

ADJUSTMENT OF SPROCKET

PAD

REMOVAL OF PICTURE

APERTURE

MATN DRIVE GEAR UNIT

CLEANING.

loosen the two screws which attach locking cam to the gate
operating link.

Force the locking arm to its extreme forward position toward
the front of the main case. Snug up the two screws which at-
tach the locking cam to the gate operating link,

Close the gate and tap the locking cam and operating link to
its extreme downward position, Tighten the two screws and re-
place lens mount.

Remove the film pressure pad retaining plate. Remove the kL
serews which attach the springs to the shaft. Drive out the
pin which attaches the arm to the shaft,

Drive out the pin which holds the shaft in the gate easting.
¥hen replacing the shaft, make sure that it revolves freely
in its mounting holes.

Adjust the split cap nut on the intermittent sprocket pad
for the quietest running of film, The normal adjustment for
this pad is to screw the split cap nut on the threaded stud
until the top of the nut is flush with the end of the stud.
It should not be necessary to change this adjustment after
it is once set,

The picture aperture plate can be removed by pulling it to-
ward the rear of the projector and then straight out of its
housing.

Y¥hen replacing this aperture it will simply be necessary to
move the light shield toward the rear of the mechanism and
simply slide the picture aperture into position.

The main drive gear unit couples the gear train in the pro-
jector mechanism to the soundhead., To remove the complete
drive assembly, proceed as follows;

Drain the oil from the projector mechanism. Remove the oil
cover, Remove the intermittent unit. Remove the gear cluster.

Remove the intermediate drive gear and shaft. Rotate the
drive gear assembly until the small end of the taper pin is
pointing upmard and then drive it out.

Pull out the main drive shaft and the gear. The gear will then
be free and can be removed., To remove the bronze bearing, re~
move the three screws and pry the bushing loose,

Keeping the projector mechanism clean is one of the best ways
of nssuring highest quality projection. The interior of the

£ilm compartment is large and roomy, ample space is provided
betwe:n all wnits to facllitate rapid and thorough cleaning.

The projector mechanism should be ¢l aned daily, before the
show starts. A clean rag and a small brush hs all that is
needed,

Keep the film trap and the gate assembly clean and free from
all dirt and film emulsion, care should be taken when cleaning
between the film guide rollers and the £ilm trap main casting
to remove all dirt and foreign matter which may prevent their
operating freely,

Failure of the immer roller to turn when the film is passing
through the trap may result in it becoming cut by the edges
of the film,
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TIMING SHUTTERS
Double Shutters.

OIL PUMP

LATERAL GUIDE ROLLER
ASSEMBLY

REPLACING FIIM SLIDE
STRIPS

Remove the quarter panel, the rear shutter blade housing, and
the front shutter housing. Remove the brass plug from the
front shutter support casting and using the special manual
shutter timing tool, set the hand iiming screw at the center
of its travel, Release the shutter blades in their flanges by
loosening the screws so that each shutter blade can be turned
in its flange without the shutter shaft turning,

Turn the projector over slowly by hand until the intermittent
sprocket justs starts to move. Move the front and rear shut-
ters in their flanges, being careful not to turn the shutter
shaft, until the upper edge of the rear and front blades ex-
actly cut across the center of the picture aperture and pro-
Jection lens respectively.

Tighten the screws in the shutter blade flanges., Be careful
that the shutter blade does not move in its flange or the
shutter shaft turn when tightening these screws. Replace the
front and rear shutter guards and the quarter panel,

Project a picture on the screen, preferably one with titles,
and check carefully for any trace of travel ghost, If a 1it-
tle amount of travel ghost is noticed on top of the picture
turn the hand timing adjusting tool to the right. If noticed
on the bottom, turn the screw to the left, If the travel
ghost cannot be eliminated by adjusting the hand timing tool
1t will be necessary to retime the shutters again,

Remove the tool and replace the plug in the front shutter
shaft support casting.

Whenever the oil is changed the oil filter screen in the gage
retaining housing should be removed and cleaned. This can be
done as follows;

Remove the cover from the ol pump by first removing the

screms. Remove the bronze screen from the bottom of the pump
and clean thoroughly with kerosene. Insert the sereen in its
housing in the cover and replace the cover on the oil pump,

Make sure that the gasket is in good condition and attached
properly to the cover when it is replaced; otherwise an oil
leak may develop.

The lateral film guide roller assembly can be removed very
easily without removing the complete film trap assembly from
the mein frame, by following the procedure below;

Remove the quarter panel and shutter guard. Loosen the screw
which clamps the guide roller center pin and pull the center
pin out of its bearing., Hemove the guide roller assembly from
the film trap casting.

Remove the film trap from the main frame. Remove the elght
screws which attach the slide strips and film guides to the
£ilm trap casting,

Install the new film slide strips and the film guides, snug
up the attaching screws only but do not tighten them. Press
the inner film guide firmly against the locating pins and
tighten all four attaching screws evenly, making sure that
the film guide does not move away from the locating pins,

Insert the film guide adjusting gage between the film guides.

Press the outer f£ilm guide smugly against the side of the gage
and then tighten all four attaching scremws evenly.

-
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REMOVAL OF LENS MOUNT
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IDLER GEAR ASSEMBLY

Remove the cover from the gear side of the projector. Remove
the oil distributor from the upper sprocket drive gear.

Remove the upper sprocket drive gear assembly by loosening the
two Allen set screws which gttach it to the sprocket shaft,
Remove the screw and clamp which attaches oil tube to the main
casting, Take care not to drop these small parts into the oil
reservoir,

Remove the film stripper on the film side of the mechanism by
removing the two serews, Remove the three mounting screws
which hold the sprocket assembly to the main frame, Grasp the
under side of the sprocket and pad roller bracket exert an al-
ternate upward and sidway pressure to free the assembly from
the main frame, Pull the unit out of the frame,

The upper pad robler bracket assembly can be removed as a com-
plete unit by removing the retaining screw and pulling the
bracket assembly off its mounting stud,

The pad rollers and the pad roller shafts can be removed from
the bracket by removing the screw, turning the shaft in a
clockwise direction and then pulling it from the bracket., The
shaft can then be pulled out of the bracket and the pad rolier
will then be free from the bracket.

Remove the quarter panel and the rear shutter blade housing.,
Remove the brass plug from front shutter sipport casting, and
using the special manual shutter timing tool, set the hand
timing screw at the center of its travel,

Release the shutter blade ih its flange by loosening screws so
that the shutter blade can be turned in its flange,

Turn the projector over slowly by hand until the intermittent
sprocket justs starts to move. Move the rear shutter in its
flange, being careful mot to turn the shutter shaft, until the
vpper edge of the shutter blade cuts the upper right corner of
the pleture aperture when looking across the edge of the shut-
ter from the rear of the mechanism. Hold the automatic fire
shutter in its upward position when setting the blade.

Tighten the screws in the shutter blade flange and replace the
shutter guard and quarter panel, Project a picture on the screen
preferably one with titles, and check carefully for any trace
of travel ghost. If a slight amount of travel ghost is noticed
on the bottom of the picture, turn the shutter timing tool to
the left; if noticed at the top, turn the screw to the right
until the travel ghost disappears. If the travel ghost cannot
be eliminated using the hand timing tool, it will be necessary
to retime the shutters again,

Remove the tool and replace the plug in the front shutter
shaft support casting.

Remove the lens clamping screw in the film compartment.

Remove the four mecrews which attach the lens mount to the front
of the main frame.

Remove the lens mount by 1lifting it through its mounting hole
in the front of the main frame.

The friction on the focusing screw is adjusted by means of the
clamping screw, Tighten this serew until the desired tension is
obtained when turning the focusing knob.

To remove idler gear assembly, loosen the screw at the rear of
the projector main frame case and pull the assembly out
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ADJUSTING FRAMING ARM AND
GEAR SECTOR

LUWER FIIM SPROCKET UNIT

REPLACING LOWER SPROCKET
ASSEMBLY

REMOVING THE PAD ROLLER
BRACKET ASSEMBLY

PAD ROLLER ADJUSTMENT

REMOVING LOWER FEED SPROCKET)

Remove the retaining ring from the framing arm casting.

Pull the framing arm and gear sector assembly from its casing
until it disengages with the framing gear. Turn the framing
¥nob counterclockwise until the collar on the timing screw is
about 1/8-inch from the main housing casting. Swing the fram-
ing arm and gear sector clockwise until it hits the stop pin
closest to the front of the mechanism.

Mesh the framing gear sector with the framing worm gear, and
make sure that the gear sector is kept as close as possible
to the pin, Attach the retaining ring to the framing arm
casting. Turn the framing knob to make sure that the framing
arm assembly can be moved from one stop to the other.

Make sure that this assembly hits the stop pin at each end
of its excursion and that when the framing kmob is turned to
its maximum counterclockwise position the collar is approx-
imately 1/8-inch from the front of the maln frame casting.

Remove the film stripper and locking spring. Remove the three
mounting screws which hold the assembly to the main frame.
Grasp the under side of the sprocket and Pad roller bracket
and exert alternately an up and down and sideward pressure so
as to free the assembly from the main frame. Pull the assem~
bly from the main frame.

Clean the mounting surface on the center frame of the main
case and sprocket assembly and apply a thin film of "Titeseal®
to both of these surfaces, This is to prevent oil leaks,
Insert the gear end of the assembly into the locating hole in
the center frame so that the drive gears mesh properly.

Align the three mounting holes in the sprocket assembly with
the three tapped mounting holes in the center frame and then
press the assembly firmly into position. Apply a thin film
of "Titeseal" to the threads of the three mounting screws and
then screw them evenly and firmly into their holes. Replace
the film stripper and spring.

The lower pad roller bracket assembly can be removed as a com-
plete unit sinply by removing the retaining screw and pulling
the bracket assembly off of its mounting stud.

The pad rollers and the pad roller shafts can be removed by
removing the screw, turning the shaft assembly in a counter—
¢lockwise direction and pulling it out of the bracket, The
shaft can then be pulled out of the bracket,

Loosen the nut on the pad roller bracket. Move the pad roller
bracket to its open position and wrap three thicknesses of
f£ilm around the sprocket so that the sprocket teeth engage
correctly with the sprocket holes in the film,

Close the pad roller bracket against the periphery of the spr-
ocket and adjust the serew on the pad roller bracket until the
pad rollers barely come in contact with the film. The pad rol-
lers should be far enough away from the periphery of the spro-
cket so that they do mot touch two thicknesses of film and
barely touch the film when three thicknesses are used.

Move the film stripper away from the sprocket by removing the
front screw and loosening the rear screw.

Move the pad rollers bracket to its open position.

Remove the sprocket retaining screw. This screw has a left-
hand thread and must be turned to the right to remove it.

Pull the sprocket off of its shafte
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REMOVAL OF INTERMITTENT
SPROCKET.

REMOVING COMPLETE
INTERMITTENT

REPLACING INTERMITTENT

ADJUSTING SPROCKET SHAFT
END-THRUST

ADJUSTING CAM SHAFT
END-THRUST

To remove the sprocket proceed as follows:

Remove the quarter panel, Bend the film stripper away from the
sprocket. Turn the projector over manually to make sure that
the intermittent is in its locked positions Back out the left
hand threaded retaining screw about quarter of an inch by turn
ing it to the right,

Place the middle and the forefinger of the right hand on opp-
osite sides of the sprocket hub behing the outer flange, and
the thumb against the sprocket retaining screw, By pulling on
the sprocket with the fingers and pushing immard on the head
of the screw with the thumb, the sprocket will loosen from the
shaft and come out as far as the screw,

Remove the screw and pull the sprocket from the shaft.

Remove the intermittent sprocket as shown sbove, Remove the
gear cover. Loosen the lock nut and the back oof the screw re-
leasing the steel clamp which locks the intermittent in posit-
ion,

Lift the steel clamp out of its casting with the left hind;
using the right hand, pry the intermittent loose with a screw-
driver placed so that it is resting on the main gear assembly
shaft with the blade pushing the intermittent out.

¥hen the intermittent is loose in its holding casting, swing
1t clockwise so that the lower casting clears the main frame
and then pull it directly out.

Lift the steel clamp upward out of its casting. Insert the
sprocket shaft housing in the intermittent holding casting;
make sure that the hole in the yoke arm engages with the in-
termittent aligning pin,

Press the intermittent into ¥ts casting until the main casbting
of the intermittent unit is directly against its holding cast-
ing. Press the steel clamp downward so that it drops into the
retaining slot in the intermittent sleeve/ Tighten the screw
in the steel clamp and lock in place with the nut.

Replace gear side cover and gasket., Make sure that both the
gasket and the surface on the main case are wiped free of all
dirt and oil, Replace the intermittent sprocket and bend the
£ilm stripper back into proper place. Retime the light shutter
Replace the quarter panel,

Remove the inbermittent from the projector mechanism, Remove
the o1l scoop assembly. Loosen the Allen screw in the star
wheel shaft thrust collar. This collar can be reached by in-
serting a 3/32 inch Allen wrench through the round hole in the
intermittent sprocket sleeve,

1no1d the star wheel tightly against the face of its bushing
while at the same time pressing the thrust collar against the
face of the bushing. Tighten the Allen screw in the thrust
bearing. Replace the intermittent in the mechanism and retime
the shutters,

Remove the intermittent unit from the mechanism. Loosen the
two Allen head screws attaching the steel gear to the cam shaft
Set the intermittent unit on its flywheel and tap the face of
the gear snugly against its thrust bearing using a drift punch.
Tighten the two Allen set screws attaching the steel gear to
the cam shaft.

Turn the intermittent over manually several times to make sure
that there is no binding. Replace the inbermittent and retime
the shutters.
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INSERTING INTERMITTENT
MOVEMENT

INSTALLING NEW INTER-
MITTENT

REPLACING OLD INTERMITTENT| A movement that has been taken from the mechanism and is to be

INSERTING INTERMITTENT
MOVEMENT

Make sure that the case of the movement is clean, and that the
surface of the synchronizing cam into which it fits, C Plate
105, is also clean. Oil both lightly as a precaution against
rust, The procedure to be followed will differ slightly, accor-
ding to mwhether the movement to be installed is a new one or an
old one that is to be replaced.

Take off its flywheel. Slide the movement into place from the

operating side, lining up the guide lines B, Plate 105, so the
guide lines on the movement to be installed and the guide lines
on the framing cam coincide perfectly. Push the movement home

when the small dowel pin in the framing cam will match up with
the hole in the movement prodived to receive it., Be careful to
see that flywheel gear and large micarta gear are properly mesh-
ed while performing this operation,

PLATE 102

replaced, is slid part way into the synchronizing cam., Line up
the guide lines roughly, deferring accurate alignment until
later. At the operating side look for an "O" mark on the inter—
mittent gear hub, and a corresponding "O" mark or dot on the
micarta gear that meshes with the intermittent gear.

Rotate both gears until the teeth indicated by these "0 marks
are in contact with each other. Now push the movement all the
way into the synchronizing cam.

Leaving the gears at the drive side properly meshed, as indic-
ated by the "O" marks, return to the operating side and rotate
the movement in the cam until the guide lines are perfectly
matched and push the movement home.

The movement is now ready to lock in place. This is done by

means of the wedge-shaped clamps on the driving side, all three
of which are swung down -into the slots provided for them on the
Intermittent casting,
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INSERTING INTERMITTENT
MOVEMENT, Continued

TIMING THE SHUTTERS

fhe holding screws are then tightened. The flywheel is replaced
on the intermittent shaft, the key in the flywheel fitting into
the gwide groove on the shaft. The flywheel clamping screws A,
are tightened evenly. The rear casting of the housing, the film
gate, film trap and spot sight box are now replaced. In the
case of a new movement it is still necessary to "time" the shu-
tters. It is as well, even when replacing an old movement to
check the shutter to see that it is correctly "timed".

iPLATE 104

Loosen shutter adjusting slide fastening screw. Turn the shutt-
er adjusting knob at the front of the projector, under the ex-
terior lens collar, until the shutter synchronizéng device lock
screw D, Plate 103, is in approximately central position in its
slot. Remove the aperture plate.

Loosen the lens collar locking knobs C, Plate 103, and remove
the lens and air deflector slide E, Plate 103, then loosen both
clamps on both front and rear shutters, leaving the shutters
free to turn on their shafts, Remove the spot sight box.

Insert the shutter aligning barrel in the lens holder with the
lnurled screw toward the front shutter, Lock it in place with
the lens collar locking screws, Insert the shutter aligning
shaft in the aligning barrel with the grooves toward the front
shutter, lifting the fire shutter out of the way and being care
ful not to strike the aligned shaft against either front or
rear shutter blades,

Line up the narrow grove in the shaft, the one nearest the
front of the shaft, with the front of the aligning barrel,
when this is done, and the knurled screw is tightened dovmy the
lowser end of that screw will enter the wider of the two grooves
on the shaft, holding the shaft in place, but leaving it free
to rotate even when the knurled screw has been tighted.

g /,
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TIMING THE SHUTTERS
Continued

TAKING QUT INTERMITTENT
MOVEMENT

REPLACING THE UPPER
FEED SPROCKET

Rotate the shaft until its flat extension faces downward. Set
the movement in its locked position by turning motor flywheel.
Take the intermittent indicator and hold it vertically with
the diamond-shaped end upward. Slip the diamond over the axis
of the intermittent sprocket shaft, which protudes beyond the
double bearing arm.

Turn the mechanism over by hand, in the normal direction, very
5lowly, watching the lower end of the intermittent indicator.
Stop when the indicator just commences to move.

Grasp the rear shutter by its hub clamp, and turn it until the
edge of one blade, either blade, comes up against the flat ex-
tension of the shutter aligning rod. Be sure that the shutter
is free so as not to turn the mechanism. While turning the
shutter knob, push it toward the projector, to assure that it
will remain clear of the shutter guard. Lock the shutter in
this position.

Turn the front shutter assembly similarly until the edge of
either blade comes up against the flat extension of the align~
ing rod, making sure the shutter remains centered with refer~
ence to its guard, so it will not rub. Lock the front shutter
in position,

Remove the shutter aligning devices from the lens holder and
remove the intermittent indicator. Replace the aperture plate,
spot sight box and lens, and refocus the lens. A slight re-
adjustment may be necessary to eliminate travel ghost,

Remove the spot sight box, film gate and film trap. Remove
right back drum cover, which is just below the film trap.
This casting is held by three kurled thrum screws, two along
the bottom edge, half way up the inner sdge is the other,
When these thumb screws have been loosened, draw the casting
tomard you.

At the non-operating side, loosen the clamping screms in the
outer rim of the intermittent flywheel, then remové the fly-
wheel by drawing it off the shaft. Now refer to A, Plate 106,
three wedgeshaped ¢lamps hold the movement, and in turn are
held by three screws, one of which is in contact with the
screwdriver in Plate 106, Loosen all three screws till the
clamps swing freely. It is not necessary to remove any gears,

The third screw, hidden in Plate 106, behind the intermittent
gear, can be exposed by operating the framing knob,

Swing the three clamps clear of the movement, relock the
screws tightly to prevent the clamps dropping back into their
previous position, Returning to the operating side, set the
gate opening lever in open position, 1ift the fire shutter,
and draw the movement toward you as shown in Plate 105,

Take out the spot sight box, the gate and film trap.

Ten with a short screwdriver, reach through the hole in the
fpper sprocket shoe and remove the fastening screw from the
sprocket hub,

The gear and shaft can then be drawn out from the driving
side, Be careful not to lose the thrust washer. The sprocket
is 1ifted clear and the shaft is slid back into place through
the hub of the new sprocket. The fastening screw is then‘re-
placed. ¥hile this screw is being tightened down, the gear
and sprocket are pressed toward each other to leave approxim-
ately ,002 inch end play. Replace the gate, trap and box,
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REPLACING LOWER FEED
SPROCKET

REPLACING THE LOWER
SPROCKET PAD ROLLER

Remove the housing casting below the film ‘trap.

¥With a short screwdriver, loosen the screw that holds the up=

per stripper stud in the main frame casting, tilt the stripper
out of the way.

Remove the fastening screw in the sprocket hub, and draw the

sprocket off the shaft, The new sprocket should be slipped all
the way in, leaving only approximately .002 inch end play, and
the fastening screw made tight with the sprocket in this posit-
ion,

The shaft may be pushed in from the non-operating side through
a hole in the large main drive gear. The stripper is tilted
back into place, care being taken to see that it Jjust clears
the sprocket hub and its fastening screw,

Loosen the lower sprocket and roller arm stud screw F Plate 105

and draw screw and stud toward you. The pad roller arm ¢an then
be taken out.

Loosen the holding screw of the shaft of the rolier to be re-
nmoved, after which the shaft, with its roller, can be drawn out
of the arm. Insert the shaft in the new roller and replace in
the arm. Allow the roller about ,005 inch play, and tighten the
shaft holding screw, Replace the arm in the mechanism and re—
store the arm stud and the holding screw.

At the top right of the arm will be found a hexagonal, bolt and
lock nut. Adjust these for exactly two thicknesses of film
clearance between sprocket and the left roller.

“|pratE 107
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CHANGING THE INTERMITTENT
SPROCKET

The sound drive should first be dlsengaged, and the projector
turned over by the front shutter knob, to note the "feel" of
the mechanism, for comparison when the job is completed.

Remove the fllm gate, the film trap and the housing casting
Just under the film trap.

The screw under the right hand oil sight of the movement is
then taken out, and the oil drained into absorbing material,
0il that reaches the mechanism should be wiped off.

The four screws in the same circumference are then removed,
after which the double bearing sprocket arm can be drawn out.
This must be done with extreme care to avoid striking the star
vheel as it leaves the intermittent casing, The gasket between
the arm and casing must be preserved undamaged, or replaced
with a new one.

The fastening screw in the sprocket hub is then removed, and
the star wheel and its shaft, is drawn out of the double bear~
ing arm. Lift the sprocket out of the arm, and replace it with
a new one. Slide the star wheel shaft back into position,

This is done very gently, with a slight twisting mobion, no
tools are used to drive the shaft. If the fit is snug, the
shaft may be lubricated with a drop of oil, ¥hen the screw
holes are lined up, the fastening screw iz replaced in the
sprocket hub, but before it is tightened down, the sprocket
and the star are pressed toward each other until there is no
perceptible end play, but rotation is still perfectly free.
Replace gasket.

The double bearing arm is now held in the left hand, the fin-
gers of the right hand resting against the sprocket. In this
way, and with due care to avoid striking the star, the star
wheel 1s brought gently against the cam. The left hand now ro-
tates the double bearing am carefully, until a locating hole
in its casting engages a corresponding locating pin in the
frame of the movenent,

Pin and hole are kept in approximate contact while the fingers
of the right hand rotate the sprocket very slowly until they
feel the star engage the cam radius. The arm is then gently
brought home into position. The locating pin and hole, star
and cam, engaging simultaneously.

With the arm in place, the five screws are restored and tight-
ened evenly. They are then loosensd again to allow the arm to
shift downward on its own weight, then the screws are tightened
again,

The projector is now again turned over by the front shutter
knob to determine whether there is the slightest trace of bind-
ing between the star and cam. Unless this action is perfect the
five screws are loosened, the arm moved slightly, and the screws
retightened. This process is repeated as many times as found
necessary until the action is perfect,

The intermittent oil reservoir is then re-filled, the gate, the
trap and the housing replaced:

Before attempting any of these operations we suggest that the
projectionist read through the instructions from start to fin-
ish, so that he will better know just what procedure to follow
during the operations,

Use great care in handling all parts to insure against damage.
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SIMPLEX E-7 PROJECTOR

REPLACING SHUTTER GEAR

meoam undertaking the work in the projection room, read this
chart through, and make sure that there is room enough in front
of the projector mechanism to perform the required operations.,
If there is not, the projector must be removed from the pedestal

and the work done on the bench,

In the following order, remove these parts, Front shutter shaft
knob. Front half of front shutter guard. Shutter. Rear half of
the guard. Shutter adjusting knob holding screw. Shutter adjust-
ing knob, Drive side door stop slide screw, which disconnects
the stop slide from door.

Remove the two nickel-plated screws at the top of the front shu-
tter ball bearing housing, and draw the housing toward you, re-
moving it from the mechanism, Loosen the exterior lems collar
holding screws and draw off the exterior lens collar,

Take out all screws that face you when looking at the front of
the mechanism, except for the following; hinge screws, two small
screws at the top just left of threading lamp toggie switch,
thres black machine screws placed close together toward the
drive side of the bade casting. None of these screws should be
removed. A1l others, seven in all, should be removed.

Both doors are then opened, and the entire front of the housing
with the doors and the front shutter spider, is then drawn for—
ward and removed. The front bearing casting, is now removed by
taking out the four screws that hold it, Turn the framing handle
on non-operating side, counter-clockwise as far as it will E0.
Force back spring retaining collar, being careful not to release
the spring suddenly. Draw off synchronizing spring.,

At the non-opetating side, take out the 8liding sleeve guide
screw, push the sliding sleeve forward in the sliding sleeve sup~
port casting, until it protrudes slightly at the front,
Grasping the 8liding sleeve where it protrudes from its support
casting, rotate it clockwise 3 turn. Rotate the shutter shaft un-
111 the keyway at the rear of the shutter gear points upward.
The sliding sleeve can now be drawm out and removed, and will
take the shutter gear assembly with it,

There is a Woodruff key which fits into the keyway in the shutter
shaft, Make sure this key is not lost during the operation, The
remginder of the work is done on the shutter gear assembly, and
not at the projector. Take out the three screws that hold the
ball bearing retaining plate, and remove that plate, Remove the
shutter gear, ball bearing and lock nut assembly from the slid-
ing sleeve,

Remove the lock nut fastening screw and take the lock nut off
the gear, slip the gear out of the ball bearing, The new gear is
-installed by reversal of these cperations.

Be sure to re-stake the fastening screw in the ball bearing lock
nut. The Woodruff key must be properly seated in the shutter
shaft when the sliding sleeve assembly is replaced. The sliding
sleeve assembly must slip freely on the shutter shaft.

Do not replace the front of the housing until the shutter shaft
has been found to run smoothly,

If it does not rotate freely the front bearing casting may have

to be reseated by loosening the four screws, shifting it sligh-
tly, and reseating.

Repeat the procedure until perfect alignment is obtained, then
re-time the shutters




SIMPLEX E-7 PROJECTOR

REPLACING MAIN INTER-
MITTENT GEAR STUDS

REPLACING GATE TOP
TENSION PAD

REPLACING INTERMITTENT
SPROCKET SHOE

ADJUSTMENT OF FIRE
SHUTTER

ADJUSTMENT IF FIRE
SHUTTER JAMS.

ARJUSTMENT IF FIRE
SHUTTER FAILS TO TRIP

Take off the gear. Insert a punch into the oil hole on non-op-
erating side of the mechanism and at the operating side loosen
and remove the stud self-locking mut or £i1m protecting stud,
with a suitable wrench.

The stud can now be drawn out from the driving side, 0il the
new stud and restore operation.

In the case of the removal of the intermittent drive gear ass-
embly stud, time the shutters as described on another chart.

Take out the gate and remove the small screw at the center of
the retaining screw. Remove the round kmurled nub, the pad
tension adjusting nut, and the spiral spring.

S1ip off the tension pad, Slip on the new one, restore the
spring, knurled nut and adjusting spring.

Take out the gate and remove the sipall screw at the center of
the bottom spiral spring, the sprocket shoe tension retaining
SCrew.

Remove the knurled nut, and the spiral spring.

51ip off the shoe and replace, restoring the spring, the knur-
led nut, and ajjusting screw. Adjust the tension.

Remove spot sight box. Look down between the rear of the mech-
anism and the rear shutter guard to locate the fire shutter
1ift pin fastening screw.

This is a black screw, the lowest that can be seen. Loosen it

At the non-operating side of the mechanism, look in past the
governor to locate the fire shutter 1ifting pin, a steel mnb
about 1/8 inch in diameter which engages the slot that raises
the fire shuttex, Lift this pin as high as possible, making
sure that it remains in the slot.

Hold it in that position and re-tighten the fastening screw.
Run the projector without film, and try to push the fire shut-
ter down by hand without using too much force. If it can be
made to drop, the adjustment was not properly made, and musd
be repeated.

Remove the spot sight box. Just above the top of the fire shut-
ter on the film trap there is a small stud on the film trap
casting.

The top of the fire shutter in raised position, should not
quite touch this stud, but should clear it about 1/32 of an
inch. Lodsen the fire shubtter raising lever adjusting bushing
lock screw, about w turn, no more, Do not take out this screw
Now adjust the shutter height by turning the fire shutter
raising lever adjusting bushing. Turning this bushing clock-
wise raises the shutter, turning it counter—clockwise lowers
the shutter. Turn down the lock screw vwhen the proper adjust-
ment 1s obtained.

The fire shutter trip should be operated manually from time to
time to make sure the shutter is working properly.

If it does nobt, take out the spot sight box and the film trap,
Remove the shutter lever guard holding screw and take off the
shutter lever guard. Shutter mechanism can now be cleaned
with kerosene to remove gurmed oil.

MOTIOGRAPH "AA™ PROJECTOR

DRIVE GEARS

LIGHTING AND WIRING

FRAMING APERTURE

ELECTRICAL CHANGEOVER

INTERMITTENT MOVEMENT

How the drive gears are released from their mounting studs by

removing the bearing retainer caps, is illustrated in Plate
M-226,

The unit design of the projector, plus the fact that all com-
ponents are either self-aligning or are domelled or pinned in
their proper positions, makes it possible to completely disas-
semble the machine down to unit subassemblies for inspection
or cleaning, and then put it back together in an elapsed time
undexr two hours and if necessary, without removing the housing
from its position on the sound reproducer.

The projector is provided with two auxiliary interior lights.
The irregularly shaped structure in the upper corner of the
filn compartment houses a lamp for genmeral illumination of the
projector interior, with an on-off toggle switch at the lower
edge of the housing. The flat contour of the housing mounts a
glass shield to protect the lamp, and as an extra safeguard in
the event of accidental lamp breakage.

The second light is within the shutter enclosure below the
secondary framing aperture, This aperture is slightly above
and to the rear of the upper guide rollers.

The lamp socket is carried by a plug-type support inserted
from the drive side of the center frame.

The framing aperture has a glass shield to prevent the entrance
of dirt, and is equipped with two registry pins, The linear re-
lationship betwsen these pins, the secondary aperture and the
actual picture aperture is such that when the film is on the
pins and is properly framed in the secondary aperture, it is
likewise correctly framed at the picture aperture.

There is thus no need to engage in awkward contortions to see
the picture aperture during the threading of the film, and
framing can be checked at any time prior to starting the pro-

jector merely by bending the upper £ilm loop back over the
framing aperture.

The electrcal changeover device is of a generally standard con-
struction, although the special model for the AA projector in-
cludes thermostatic protection for the operating coils and is
arranged to make use of the projectors interpal changeover
wiring, as well as its bullt-in changeover shutter, which oper-
ates in an extra set of guides before the automatic fire
shutter in the light path,

The intermittent movement is basically of the coaventional 90
degree Geneva type and incorporates a number of original design
features. The tension shoe assembly for holding the film in
place on the sprocket is mounted directly on the movement case,
Outboard ball bearings for both the sprocked, or star-shaft,
and for the cam shaft are provided. The movement case design
and the mounting arrangements in the projector are such as to
permit the entire movement to be quickly and easily removed
from the operating side of the machine without disturbing any
other components except the movement balance wheel.

The cam shaft is directly driven from the main projector gear
train, and carries on its outboard end a balance wheel of suf-
ficient diameter and weight to have adequate inertia to eff-
ectively equalize the pulsating torque requirements of the in-
ternittent action,

Reference to the illustrations will show how easily and quickly
the projector head may be serviced.
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NOTIOGRAPH "AAM" PROJECTOR

CLEANING TENSION SHOE UNIT

REMOVING TRACK AND APERTURE
UNIT

INTERMITTENT

RETIMING SHUTTER

The tension shoe unit is revoved for cleaning by pulling back-
ward the plunger of the gunlock mechanism in the gate body to
release the mounting studs as the unit is pushed upward out of
engagement,

This is shom in Plate M-~220.

It is even more easily replaced by entering the studs in their
slots and pushing the unit downward until their locks snap
shut,

Plate M~-221 illustrates the operation of removing the track
and aperture unit by backing out the single, long, cone-point
socket head screw which anchors it to the support casting.

Plate M~222 shows how the latches, or clamps, for the intermit-
tent movement are opened and Plate M-223 indicates how the
movement is rotated a quarter turn to disengage it from the
gear train and align the clearance notch for the lower film
gulde rollers.

This Flate also presents a clear view of the secondary i1lum-
inated framing aperture and shows just to the left of the upper
guide roller the lever for manually lifting the fire shutter.

Plate N-22k is a seperate view of the intermittent movement
with the sprocket, stripper and outboard bearing disassembled.

This Plate M~22l, illustrates perhaps more clearly than Plate
212 the constructional details on the operating side of the
movement,

The retiming of the shutter, after replacing the intermittent
movement 1s illustrated in Plate M-225.

The machine i1s turned over by hand to the point where the
movement's cam pin Just engages a star slot as evidenced by the
alignment of the morkings on the sprocket shaft locking collar
and on the position indicator cap surrounding it.

The inner shutter rotor is locked to its drive shaft by a cone-
type clutch which is released by loosening the socket screw in
the center of the bearing cap jJust above the framing control as
shomn in the figura.

The rotor is then turned by hand through the lamphouse cone un-
t11 a wrench or rod inserted through a small hole in the hous-
ing under the bearings drop into a drilled reference hole in the
end of the shutter rotor, after which the clutch screw is re-
tightened,

An exactly similar operation is then performed for the outer
shutter rotor from the drive side of the projector, except that
in this instance the clutch screw is located in the center of
the drive gear for this rotor and the opening for the aligning
tool is placed in a small boss on the center frame just below
the drive gear.

The complete operation takes only a minute and since the cone
clutches permit exact positioning of the shutter rotors, shubter
rotor timing with respect to each other is necessarily quite
accurats,

Small errors in timing between shutter and movement occasioned
by imperfections in the initial positioning of the movement may
of course be compensated during operation with the continuously
variable shutter timing control at front of the projector,

PIATE M-225

PIATE M-226



MOTIOGRAPH "AA™ PROJECTOR

THE SHUITER

FIRE SHUTTER & VENTILATING
SYSTEM

The twin rotor double rear shutter of the "AA" projector feat-
ures an entirely new design, It has been recognized that for
best picture definition and maximum light efficiency, the
shutter rotors should eut the light beam simultaneously from
top to bottom as clese as possible to the aperture and prefer-
ably in approximately the same vertical plane so &s to preserve
symmetry in the opening and closing actions.,

The shutter consists of two concentrically mounted cylindrical
rotors turing in opposite directions transversely to the light
beam immediately in front of the picture aperture.

The master or cutting blades of the rotors cut the light beam
in planes less than one~eigth of an inch apart, and only two
inches from the aperture, As the light is thus symmetrically
interrupted at its narrowest possible diameter, the opening and
closing actions are unusually rapid and smooth, with correspon~
ding dmprovement in both plcture definition and projector
light efficiency.

The rotors turn in ball bearings, and have narrow balancing
blades opposite the working blades and integral coollng fins to
circulate cool air over their bearings and over the picture ap-
erture,

They are individually balanced dynamically so that the complets
shutter opsrates with virtually no vibration, This is partly
due to the fact that the shutter driving torque is adequately
isolated from the pulsating torque at the intermitient movement
drive points by the latter's relatively heavy balance wheel,and
by the cushioning effect of the intervening gear meshes.

Due to the basically high light elliciency of the shutter des-
ign, it has been possible to make the working blades of the
rotors of such angular width as to allow for a very liberal
margin of safety in the matter of travel ghost effects due to
lost motion between the shutter and intermittent.

In the design of the shutter, clearance has been allowed for
the cone of light from proposed £:2,0 arc lamp optical systems
wsing 16 inch reflectors.

The shutter rotors are carefully machined from aluminum alloy
castings, and are fully reinforced to prevent warping and
breakage,

Centrifugal actuvators for fire shutters should turn at relat-
ively high speeds for positive operation without excessive
dimensions,

The projector design combines the fire shutter actuator with a
blower of really adequate capacity to properly cool the shutter
and aperture.

The combination blower and actuator 1s located in an enclosure
above the shutter compartment of the projector. It draws clean
room temperature air inmard through the vents in projector
housing under the shutter, under the track and aperture unit,
and upward over the shutter and across the aperture.

The heated air 1is exhausted through a vent grill at the top of
the mechanism, The shutter and aperture are thus located within
a forced draft chute with the light opening being closed off as
far as air currents are concerned by the currents produced by
the rotating shutter,

SOUND PROJECTORS~==16 m,m,

TROUBLE

PROBABLE CAUSE i

NO SOUND
DIAL, THREADING AND EXCITER IAMPS LIGHT

NO SOUND
DIAL AND THREADING LAMPS LIGHT, EXCITER
LAMP DOES NOT LIGHT

LOW VOLUME AND DISTORTION

PITCH OF SOUND TOO HIGH OR TOO LOW
POPPING NOISE FROM SPEAKER WHEN OPERATING
WITHOUT FIIM

POPPING NOISE WHEN OPERATING WITH FIIM
RINGING NOISES FROM SPEAKER WHEN PROJEGTOR
VOLUME CONTROL IS AT LOW VOLUME POSITION
RINGING NOISES FROM SPEAKER WHEN PROJECTOR
VOLUME CONTROL IS SET AT HIGH VOLUME
POSITION,

CRACKLING NOISE FROM SPEAKER,

MOTOR DOES NOT RUN AND PROJECTOR LAMP
DOES NOT LIGHT.

MOTOR RUNS, MECHANISM DOES NOT RUN,

VERTICAL COLOR BANDS ON SCREEN

- WHINING NOISES FROM PROJECTOR

NO SOUND. DIAL AND THREADING IAMPS DO NOT
LIGHT,

FILM SPILLS OFF OF FEED REEL,
'10SS OF FILM LOOPS

PROJECTOR JUMPS FOCUS

_mom_m. FOGCUS

PROJECTOR FAILS TO TAKE-UP FILM

Speaker cable not connected, or broken leads in
speaker cable.

Burned out exciter lamp,---— Tubes in wron sockets,
Defective 5Zk or 6V6 tubes., E

low line voltage. (Below 100 volts)
Weak 5Zl rectifier tube.

6V6 tube out of socket.

Defective 6V6 tube,

Speaker cables plugs mot inserted all the way into
the jacks.

Speed switch in silent speed position,
Governor requires adjustment,

Photo~electric cell adjustment turned too far in
clockmwise direction.

Dirt on edge of =ound drum.
Lower guideway improperly adjusted,

Defective photo-electric cell,
Defective 6J7 tube.

Defective exciter lamp.

Dirty motor brushes.-~Dirty governor slip rings or
loose connection in the amplifier,

No electrical power.

Clutch knob turned to maximum clockwise position,
Drive belt off drive pulley, Drive pulley loose on
motor shaft. Slipping drive clutch.

Defective projection lamp, Projection lamp out of
ad justment.,

Foreign object in fan, Fan loose on motor shaft,

Burned out fuse,

Dirty clutch on feed reel spindle assembly.

nw&m not correctly threaded,—-Damaged film—-Inter-
mittent requires adjustwent--Pressure shoe not
properly seated in aperture plate.

Picture out of focus when photographed, Warped f£ilm,
Projection lens elements loose in mount, Pressure
shoe not seating properly.

Dirty lens.

Belt shifter in maximum counter-clockwise position,

Take-up reel are in 40O foot position when using
2600 foot reel.

Bent or stretched take~up belt,
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their educational work, It has been used for
several years by various City and State Governments in
this country and Canada in helping draw up the examina-
tion questions for prospective projectiomists, and in drzw-
ing up the laws and regulations governing the showing
of motion pictures. It has been used for over 28 years by
all branches '‘of the United States Government using mo.
tion pictures, including the U. S. Army and Navy. The
book is a_practical book for:practical projectionists, and
was the first book on projection to be endorsed by the
International office of the 1. A, T. 8. E. & M. P, M. O.
of the United States and Canada.
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EVERY KNOWN TROUBLE TO SOUND RECORDING
AND REPRODUCING EQUIPMENT IS LISTED IN THIS |
BOOK—WITH FULL EXPLANATION AS TQ ITS CAUSE
- . _AND REMEDY
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OUBLE SOOTING

A COMPLETE GUIDE FOR TR

Do you know just how many troubles can happen to the
sound and projection equipment you operate daily. The
number goes up intg the thousands. How would you like . °
to own a book that not only lists all these troubles, but L
gives full clear instructions as to just what caused the =
trouble, and what you must do to correct the trouble, 255 ey ST
With this new book you can find INSTANTLY the cause £
and remedy for any trouble in any part of your projection T

or sound ecircuit,. Ty M LR, W SR Y g0
The book lists all troubles that can happen to your pre-
jectors, arc-lamps, soundheads, motors, -generators, ampli-
fiers, recifiers, change-overs, wiring, screens, etc., etc.
The book gives full clear ‘instructions for the inspection
and maintenance of all projection equipment to prevent
sudden breakdowns, and fo obtain best possible results
from your equipment. : sy = e

NO MATTER WHAT TROUBLE YOU ENCOUNTER WITH B
YOUR' EQUIPMENT—YOU CAN IMMEDIATELY FIND
THE CAUSE AND REMEDY BY USING THE

TROUBLE-SHOOTING CHARTS.
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