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Be it known that in consideration for the return of the attached
REGISTRATION CARD properly filled out, the EQUIPMENT of the
above type and number is warranted against imperfections in material and
workmanship. If used according to printed instructions, kept properly cleaned
and oiled and handled with reasonable care, should any of its parts (excepting
lamp and tubes) prove defective in not functioning for a period of ONE
YEAR from date of ownership (as shown by REGISTRATION CARD),
such parts will be replaced or repaired without charge if returned, transporta-
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! DE VRY CORPORATION N
Read reverse side of 1111 Armitage Ave. 5N
this Card Carefully Chicago 14, Illincis
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READ CAREFULLY

TO OWNER:

It is understood that our guarantee is effective only when the equip-
ment is oiled and cared for as instructed in the accompanying Manual
and when this guarantee card is returned properly filled out.

Positively no guarantee services rendered if the mechanism is dis-
assembled or otherwise tampered with—all repairs must be performed at
our factory,

Transportation charges must be prepaid on all goods returned,
whether returned to make good our guarantee or for charge repairs. When
ordering accessories or parts, always specify type and number of the
equipment. You are entitled to receive 100% satisfaction from your
machine. If, thru any cause, you do not—inform us.
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5.

A, POWER REQUIREMENTS

PROJECTOR

115 volt, 60 cycle ALTERNATING CURRENT (A.C.) is required for the correct
operation of the projector,

NOTE: The projector will not operate at correct speed on any frequency
other than 60 cycle. Do not attempt to operate on Direct Current (D.C.)
or 25, L0 or 50 cycle Alternating Current (A.C.), unless the projector
is specifically designed for such operation.

AMPLIFIER
105-125 volt, 50-60 cycle ALTERNATING CURRENT (A.C.) is required for cor-

rect operation of the Amplifier, unless specifically made for other fre-
quencies.

B. POWER CONSUMPTION
PROJECTOR DRIVE MOTOR (Running)

The power consumption of the projector drive motor while rumnning is approx-
imately 177 watts.

PROJECTOR DRIVE MOTOR (Starting)

The momentary starting current of the motor is 17 amperes or 1900 watts,
The power line should be sufficient to carry this starting current with
a minimum voltage drop.

AMPLIFIER

The power consumption of the amplifier depends on the model of amplifier,
See amplifier name plate,

EXCITER LAMP RECTIFIER

The power consumption of the D.C. Exciter Supply Rectifier is approximately
60 watts. :

CHANGEOVER

The power required by the changeover devices is instantaneous and, there-
fore, can be neglected for all practical purposes.

VOLTAGE READINGS
Voltage readings shown on amplifier diagrams taken with no signal, line

voltage 120, all voltage readings to ground. Meter used for taking these
readings is preferably 20,000 ohms per volt.



C. TUBE COMPLEMENT OF 12106 POWER AMPLIFIER

Type Part No, Code Quantity
6N7G L31h vl 1
6L6G L327 Ve & V3 2
5ULG 1310 Vi 1
D. TUBE COMPLEMENT OF 12107 EQUALIZER
645 L1322 Vi & V2 2
SYLG L321 V3 1
E. TUBE COMPLEMENT OF 12110 MONITOR SPEAKER
117N7GT U359 V1 1
F. TUBE COMPLEMENT OF 12111 PRE-AMPLIFIER
6J7 L1301 V1l & V2 2
G. TUBE COMPLEMENT OF 12580 POWER AMPLIFIER
KLTEC LANSING 287W 250 WATT UNIT
805 351 V1 & V2 2
866A L3148 V3 & Vi 2
H. LAMP AND PHOTO TUBE DESCRIPTIONS
Type Description Part No. Quantity
Exciter Lamp T-5 bulb, prefocused base, C-8
filament, one ampere, 6 volt lamp. 399 1
Amplifier Pilot Number Lli, 6 to 8 volt bayonet
Lamp base., LL00 3
Aperture Framing 110 volt, 2 candle power, T7 bulb,
Lamp candelabra base. 413 1
Monitor Speaker 110 volt, T-L% bulb, candelabra
Pilot Lamp base. L15 1
Photo-electric CE-25, small 3 pin highly sensi-
Cell tized P. E., cell, 60-70 volts. LhS3 1

RCA 927 oR 5583 op. A P32




1.

I. INSTALLATION

PLACEMENT OF EQUIPMENT

Qe

Ce

d.

e,

General

We assume that the best possible location for operating the equipment
has already been selected. The preferred location 1is, of course, a
fireproof projection booth,

A model projection booth would be 18 feet in length, 12 feet deep and
8 feet in height. These suggested dimensions are sufficient to pro-
vide for the installation of the two DeVry projectors, rectifiers,
amplifier and booth accessories.

Projectors

The location of the projectors should be pre-determined so that the
electrical conduits may be properly located. See Figure 1 for a sug-
gested bcoth conduit layout, and the supplemental diagrams in the rear
of this manual.

Arc Lamp Rectifiers

The arc lamp rectifiers are usually placed in a specially built power
equipment room or on the booth wall or back wall, depending on the
arrangement of the booth, '

Amplifier

The placement of the amplifier will depend on the arrangement of the
room or booth in which the equipment is to be shown. A suggested lo-
cation is shown in Figure 1. However, never install the amplifier
near a radiator or in a position where the ventilation is poor. Com-
mon failures in sound systems have occurred because of this.

When amplifiers 2820 or 2823 are used, the unit should be mounted on
the front wall midway between the projectors and just below the obser-
vation port. These models do not require pre-amplifiers,

Pre—-Amplifiers

The pre-amplifiers, one each, are to be mounted on the front of each
projector when pre-amplifiers are supplied.

Loud Speaker System

The loud speaker should be located in a position that permits the horn
to face the screen at two-thirds (2/3) of the height of the projected
picture. A wooden or steel platform should be constructed around this
height dimension, )



Booth Conduit Layout

Figure 1.
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3.

INSTALLING THE PEDESTALS OR BASES

After determining the exact position the projectors are to occupy, place
the pedestals or bases in place,

TILTING PEDESTAL OR BASE

This is accomplished by the hand wheel mounted inside the base. After cor-
rect tilt is made, securely tighten knurled nut against the hand wheel hub,
See Figure 2,

MOUNTING PROJECTOR TO BASE

After the projector pedestals (bases) are secured in place, various projec-
tor elements - the head, feed and take-up magazines, pre-~amplifiers, fly-
wheel and arc lamps - are to be mounted or affixed in place,

a. Mounting Projector Head to Pedestal

The first step in this procedure is to securely attach the projector
head supporting arm to the pedestal with the four 3/8—2bx1%" long hex—
agonal head bolts and lock washers provided for this purpose., These
four bolts will be found attached to pedestal's tilting platform. See
Figure U,

Then, with the tilting frame approximately level, mount the projector
head to the supporting arm with the four 5/16~18x13" long hexagonal
head bolts and lock washers provided. Be sure these bolts are se-
curely tightened. These bolts are packed in a separate envelope. See
Figure 5.

b. Mounting Take-Up Magazine

The take-up chain, which is packed in a separate envelope, is then in-
serted through the hole in the base and placed over its sprocket. See
Figure 5., Let chain hang until the take~up magazine is mounted.

The take-up magazine is attached to the head supporting arm with the
two 5/16-18x13" hexagonal head bolts supplied. These bolts are par-
tially threaded into the head supporting arm at the factory prior to
shipping. When attaching the take-up magazine, the take-up drive
chain is to be arranged as shown in Figure 5,

c. Mounting Reel and Take-Up Guard
The reel and take-up guard is then attached to the take~up magazine
casting with the four 10/32x3/L" round head screws. These screws are
partially threaded into their respective holes in the casting at the
factory prior to shipping. See Figure 6 showing guard in place,

d. Mounting Feed Magazine

The feed magazine is attached to the projector head with the two
5/16-18x13" nuts and washers provided., These nuts and washers are



Figure 2. Hand Wheel in Base for Tilting
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Figure 3. Exciter Lamp Rectifier in Base



Figure l.

Projector Head Support Arm Mounted to Base

Figure 5.

Projector Head Mounted
Take~up Magazine Mounted

to Projector Head
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5.

threaded onto the permanent bolts at the factory before shipping.,
Be sure to securely tighten both nuts. See Figure 6 showing feed
magazine in place,

e, Attaching Flywheel to Sound Drum Shaft

The hermetically sealed rotary sound stabilizer (flywheel) and a 1/8
diameter rod are packed and shipped in a separate carton. Figure 5
shows flywheel after mounting. IMPORTANT: All flywheels are care-
fully inspected before packing to be sure they are in perfect balance,
a trueness that materially helps the DeVry soundhead to reproduce su-
perb sound., Always handle the flywheel with extreme care.

To mount flywheel to the sound drum shaft, place either end of the
1/8" diameter rod into the unthreaded hole of the collar on the shaft.
Thread the flywheel onto the sound drum shaft, meanwhile keeping the
collar steadily in place with the rod. Turn flywheel until firmly
tight. CAUTION: Do not overtighten as this might spring the shaft,
which will cause the flywheel to wobble and produce "wows" in the
sound during operation of projector.,

MOUNTING THE PRE~-AMPLIFIERS

The two pre-amplifiers are mounted on the front of each projector as shown
in Figure 8. They are designed to float on flexible shock mountings to
minimize microphonic noise,

The pre-amplifiers are shipped attached to the pre-amplifier mounting
bracket. Remove this bracket by unscrewing the two lock nuts from the
bottom. Open the pre-amplifier door and remove the 8/32" round head
screw. The three 8/32" round head screws for holding the bracket to the
projector will be found in their respective holes in the case. Remove
these three screws, Figure 7 shows Pre-amplifier bracket mounted,

Attach the pre-amplifier bracket to the projector with these three 8/32"
round head screws. Place the pre-amplifier on the bracket and thread the
8/32" round head screw from the inside of the pre-amplifier into the hole
provided. Insert the two lock nuts and washers into their slots in the
bottom of the pre-amplifier and securely tighten.

In making the electrical connections, it is necessary that the shield of
the photo cell cable be connected to input terminal No. 2 and the core to
input terminal No. 1.

If pre-amplifiers are not used, cables, plugs and Jjacks are provided,
Using these items, plug the cables in between the projection heads and
the amplifier,

MOUNTING ARC LAMPS

The arc lamp is placed on each pedestal in line with the adjustable slots
and the lamp is secured in position with the arc lamp mounting bolts that
come with the equipment. For further instructions regarding the arc lamp,
refer to the manual on Operating and Servicing the Arc Lamp, a copy of



which is inserted inside each arc lamphouse.
aligning rod should be used,

If available, an optical

If necessary, spacers should be used under
the lamphouse to obtain optical correctness, in case the lamphouse is not

of standard height for proper optical centering,

<

Figure 6, Projector Head, Feed Magazine, Take-up Magazine and
Take-Up Guard Mounted in Operating Position.
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Figure 7.

Pre—amplifier Bracket Mounted to Projector Head

Figure 8.

Pre-~amplifier Mounted to Projector Head




1.

Jd. OPERATING PROJECTOR and SCQUND SYSTEM

PRELTMINARY TESTS

After the equipment is set up, recheck the electrical connections to be
sure they were made according to markings on name plates of projectors,
amplifiers and rectifiers and according to the Booth Conduit Layout and
Schematic Wiring Diagrams,

a, Testing Automatic Dowsers

After checking all electrical connections, check the auvtomatic dow-
sers with each changeover switch. When the changsover switch is de-
pressed momentarily on each projector, the dowser should open and the
exciter lamp should 1light on the projector corresponding to the switch
depressed., Likewise, the exciter lamp should go out and the dowser
close on the opposite projector.

b, Testing Sound System

Turn the amplifier "OFF-ON" switch to the "ON" position, Likewise,
turn the field supply unit "ON" where system uses a field supply.

CAUTION: TWhere D.C. field type speakers are used,
NEVER feed a signal to the loud speaker system, with-
out FIRST turning the field supply ON.

With the exciter lamp burning and the amplifier volume control about
75% on, take a strip of paper and pass it rapidly back and forth be-
tween the sound lens and sound drum., If a rumble is heard in the
Joud speaker and also in the monitor speaker, the sound system is
ready for operation. Turn OFF the volume control.

c. Readying the Arc Lamp

Complete information on installing the carbons into the arc lamps,as
well as all preliminary operating steps, are given in Arc Lamp In-
struction Manual found inside each lamphouse,

THREADING THE PROJECTOR (Refer to Figure 9)

a. Place reel of film on feed shaft in upper magazine. Lock reel in
place, IMPORTANT: Reel must be placed into the upper magazine so
that the emulsion (dull) side of film is toward the light source.
The image should be upside down with the socund track or scanned area
on the right side (toward operator) when film is in the projector,
Feed reel turns in COUNTER-CLOCKWISE DIRECTION,

b, Turn the framing light switch on the top of the projector to the "ON"
position. This lights the lamp to illuminate the framing aperture "A"
just above the guide rollers. Turn projector mechanism by use of the
motor knob until the intermittent has passed the point of movement,
Place film in projector with one frame directly over the framing aper-
ture. The gate may be closed and the picture is in frame,

11
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NOTE: The film should be threaded with the & ft, mark at the framing
aperture or picture aperture., This allows the correct footage for
changing over from one projector to the other in accordance with the
standard film cue markings for this purpose.

The Safety Controls "B" and "S" automatically open the film traps in
the case for threading, when the projector door is opened. When the
door is closed, the guards automatically close in correct position.

Draw out 6 to 8 feet of film leader and pass film between upper fire
rollers "C" and around rear or left side of the guide roller "D", over
and between the feed sprocket "E" and idler "F", Open idler "F" by
pulling outward on Idler Knob "G" and lower idler away from sprocket,
After checking to see that all film perforations are fully engaged in
the sprocket teeth, close idler "F" by merely pushing it against the
sprocket where it locks.

Open the Film Gate "H" by moving Trigger "I" upward. Leave a "LOOP OF
FILM" of approximately the size shown in threading photograph between
the feed sprocket "E" and the film gate. After forming the "Loop",
lay the film on the aperture, being certain that the film lies per-
fectly flat over the aperture and that it is between the guide rollers
at top of the gate and engages the Intermittent Sprocket "J" at the
bottom of the gate. While holding film in this position, lock gate

by lowering Trigger "IV,

Open idler "K" by pulling the knob at end of idler and raising idler
away from sprocket "L"., Form a LOOP OF FILM of about the size shown
on the threading photograph and pass the film over the sprocket,
being sure to engage sprocket teeth. Close idler. A correct loop of
film is obtained when pressed with finger toward the case at left un-—
til tight. The film will be approximately 1/2" away from the case
after the intermittent has just finished advancing the film,

Raise Impedance Roller "M" and place film over the Sound Drum "N",
Release Impedance Roller. Open Idler "Q" as you did the other idlers,
and pass the film under Roller "O" up and over the sprocket "P",
IMPORTANT: As you engage the film perforations with the sprocket
teeth, pull the film up tight and then BACK UP ONE SPROCKET HOLE, so
that there will be SLACK between Sprocket "L" and the Impedance Roller
"M", Close idler. NEVER OPERATE THE PROJECTOR WITHOUT AT LEAST ONE
SPROCKET HOLE OF SLACK between sprocket "L" and the impedance roller
"M", or the emulsion side of the film will rub on the underside of

the impedance roller and cause film damage.

To complete the threading, pass film over Roller "R" down through the
Fire Roller, into the take-up magazine, securely fastening film to
the hub of the take-up reel,

CHECKING FILM THREADING

Always check film path after threading projector, by slowly turning pro-
Jector mechanism by hand. To do this, turn motor knob clockwise, as in-
dicated by arrow on knob. If knob turns freely and film travels through
mechanism without strain, and "Loops" are retained, projector is threaded
properly.
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INSERTING LENS - FOCUSING

Before the lens can be inserted into the lens housing, it is necessary to
unscrew the knurled thumb screw "T" located in the extreme lower right
hand end of the lens housing, Figure 9. Tighten knurled screw after in-
serting the lens to keep it in place. To focus, loosen the Lever Screw
located at the top right hand corner of the lens housing, and manipulate
the focusing knob on front of projector until picture is in focus, then
tighten Lever Screw,

SHOWING THE PICTURE

A few minutes before you are ready to start the show, turn the amplifier
"OFF-ON" switch to the "ON" position to enable the amplifier tubes to
reach normal operating temperature. Turn the volume control on the pre-
amplifier to a setting of 20, which should be normal for most film.

On the projector threaded with film, turn on the rectifier and strike the
arc. Start the projector motor. After motor has come up to speed, open
the hand dowser on the lamphouse. Allow a few seconds for the leader to
pass through the gate, then press the changeover switch, this will pro-
Jject the picture on the screen in synchronization with the sound.

Adjust the amplifier volume to a normal level for sound reproduction in
the auditorium,

Frequency correction controls are located on the front of the main ampli-
fier and allow 35 different reproduction characteristics to be selected.
These will be found most convenient in adjusting the reproduction char-
acteristics of the system to match the acoustical capabilities of the
auditorium. Read section on Frequency Response Curves, following,

Adjust the volume control on the monitor speaker.

READYING SECOND PROJECTOR

While the first reel of film is being shown by the first projector, thread
the second reel in the second projector just as was done for the first

machine, When the film in the operating projector is about 100 to 200
feet from the end, strike the arc on the second projector,

OPERATING THE SECOND PROJECTOR

When the first changeover cue appears on the film being shown, start the
motor and follow the same procedure used on first projector for changing
to the second projector,

In order to make perfect changeovers from one projector to the other,
several days of practice is the best teacher.

OPERATING TESTS

Before starting each show it is recommended that the sound system be
checked to be sure it is in operating condition. Follow the procedure
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given under (b) Testing Sound System, this section. Likewise check arc
lamp for proper adjustment, carbons, etc.

FREQUENCY RESPONSE CURVES

A method has been evolved for better identification of the various res—
ponse curves obtainable from the correction networks. This method con-
sists of combining the individual "HI" and "LO" control settings to form
the individual numbers of a two number series.

Examgle

High control setting Number L and low control setting Number 3, as indi-~
cated in Graph Number 2, form the correct setting for duplicating the rec-
ommended Academy Curve. By combining these two setting numbers, the com-
bination Number L3 is obtained and this curve is therefore identified as
Number 3. See Graph Number L.

Graphs 1 and 3 are included in this book to illustrate the best frequency
response settings for the typical curves described,

a. High Frequency Control

The high frequency control is the left hand control and allows five
different high frequency sensitivities ranging from minus 15 db at
10,000 cycles to plus 15 db at 10,000 cycles,

b. Low Frequency Control

The low frequency control is the right hand control and has seven po-
sitions, varying from a low frequency loss of minus 20 db at 50 cycles
to a low frequency gain of plus 10 db at 100 cycles or plus 10 db at
LO cycles.

c. Frequency Response Control Settings Most Frequently Used

Curve L3, Graph No. L, is the curve required to reproduce film with
the maximum fidelity, as given by the Academy of Motion Picture Arts
and Sciences, when using the speaker system supplied with this
equipment. Curve 53 is usable in certain types of film recording
where pre-emphasis of high frequencies is not used, and is quite
useful in reproducing films apparently lacking in crispness.,

d. Supplemental Curve Selection for Auditorium Correction in
Reproducing Records or As a Public Address System. (Refer
to Graph No. 2),

High position No. 3 is the high frequency flat position of the ampli-
fier, eliminating the cable and film equalizer. In this position,

the amplifier is suitable for microphone operation and has an extended
frequency range when used for this purpose of 17,000 cycles. High
positions, Numbers 1, 2 or 3 are high frequency attentuation posi-
tions when used for film reproduction and are very useful in the re-
production of noisy film, or film recorded with too many high fre-
quencies,
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Frequency Response Curves

Figure 10,
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Frequency Control Settings for Phonographic
Reproduction (Refer to Graph No. 2)

High positions Numbers 1 and 2 are also useful where phonograph repro-
duction is involved and a scratch filter required to eliminate the
needle scratch,

Low Frequency Control Positions (Refer to Graph No. 2)

Low control positions Numbers 1 and 2 attentuate the low frequencies

at different cut-off points, attenuation increasing linearly to infin-
ity. Low control position Number 1, cut-off incept 800 cycles. Low
control position Number 3 is the flat low frequency response position
and equalizes the amplifier down to 30 cycles, Low control positions

i and 5 emphasize frequencies at a peak fundamental boost location

of 100 cycles in varying degrees. Low control positions 6 and 7 accen-
tuate frequencies at a peak fundamental period of LO cycles in vary-
ing degrees,

DEVRy
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£GLa, 2op

12 o6
Powenr

F’/"’f)i (‘F/f,(

Figure 11. Amplifier Panel Showing "HI-LO" Frequency Controls

MFD. By ALTEC- LANSWNG
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Frequency Response Curves

Figure 12,
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K. CLEANING

GENERAL

One of the most important contributing factors to superb operation and
long trouble-~free performance is thorough cleanliness of the equipment,
Keeping the equipment clean at all times will pay dividends. The opera—
tor should take a clean, soft, lintless cloth and go over the entire ma-
chine every day before operating, wiping off all dirt, dust and excess
oil from the entire mechanism and cabinet.,

PROJECTION LENS

0il, fingerprints, dust, dirt, etc., on a lens surface seriously impairs
the definition of the projected screen image. The best cleaning prepara-
tion consists of a mixture of half clear water and half grain alcohol,
used with a soft cloth. The cloth should be damp, not dripping. Be
careful not to scratch the surface of the lenses. Lens tissue or Kleenex
is ideal, too.

FILM GATE ROLLERS

Clean every day. Saturate a clean cloth with carbon tetrachloride or
grain alcohol and hold against rollers while rotating rollers by hand.
FILM SPROCKETS

Clean every day. Open film idlers and clean sprocket by gently rubbing

a dry tooth-brush over the entire surface of the sprocket until clean.
Remove any oil deposited with clean cloth dampened with carbon tetra-
chloride.

FILM GUIDE RAILS (Aperture)

Clean every day. Use cloth dampened with carbon tetrachloride and lightly
rub each rail "in vertical direction until clean. :
FILM PRESSURE SHOES (Film Gate)

Clean every day. Remove film gate assembly and rub all film pressure
shoes with a clean cloth saturated with carbon tetrachloride until clean.
SCANNING SOQUND LENS

The sound lens should be kept clean and free from oil. The exposed glass

surfaces should be cleaned with a soft camel hair brush or with a soft
dry cloth wrapped around a match stick or tooth-pick. Care must be ex-
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10,

11.

12,

13,

1)~1.

ercised so as not to scratch the glass. Do not remove the slit lens from
its mount as it is accurately set at the factory and should not be tam-

pered with,

SOUND DRUM

Remove the accumulation of emulsion, dirt and dust that gathers around
the sound drum particularly the edge, by rubbing a clean dry cloth over
the entire surface of the drum. Remove any oil deposits with clean cloth
dampened with carbon tetrachloride,

IMPEDANCE ROLLER

This is the roller that sets over the sound drum. To remove accumulated
emulsion, etc., clean with clean cloth dampened with carbon tetrachloride.

APERTURE MASK

Remove the mask gate from the projector. Attach a clean eloth dampened
with carbon tetrachloride to a match stick and rub the cloth over the
plate until clean.

PROJECTOR CASE

After each oiling we recommend that the inside of the projector cases be
cleaned with a dry cloth so as to remove any overflow oil.

AMPLIFIER

A1l switches, controls, socket prongs, etc. should be kept scrupulously
clean, if not, the dirt or dust combines with the moisture in the air
and creates poor contacts, leakage in wiring or between terminals, re-
sulting in the reproduction of disturbing noises in the loud speaker,
Clean amplifier with a brush and/or a dry cloth to remove all dirt,

PRE~AMPLIFIERS

The pre-~amplifiers likewise should be kept scrupulously clean. Clean in-
side periodically with a brush and/or dry cloth to remove all dirt. Keep
cover shut at all times,

ARC LAMPS

If maximum light efficiency of the arc lamp is to be maintained, it is
essential that the reflector be kept clean. The arc lamphouse likewise
must be kept clean of metallic drippings. For complete information on
cleaning the reflector and lamphouse, refer to Arc Lamp Operating Manual,



LUBRICATION CHART

Parts to e
Lubricate When to 0il Where to 0il Lubrication Comment
Intermittent Watch oil level each 0il Cup "A"™ on rear of Use ONLY DeVry Inter- Change oil every 100
Movement 8 hour interval of Projector Mechanism, mittent Oil, If not hours of operation.

operation,

Specifications of Intermittent 0il

Flash point not less than 360°,
Four Point not more than 0° F,
Viscosity -~ Sayboldt Universal at 100° F,
Range from 145 to 155 seconds,

available, see speci-
fications at left,

Do NOT flush out the
oil well with kero-
sene or other liquids.
0il drain shown at B,

End Bearing on
Intermittent
Sprocket

Every 8 hours of op-
eration,

Press o0il can against
star wheel outer bear-
ing "C" and let oil
flow in..

Same as specified for
intermittent move-
ment,

0il sparingly to avoid
overflow,

Feed and Sound
Sprocket Shafts

Every 8 hours of op-
eration,

0il Cup at top of Pro-
Jjector Case,

Light Machine 0il
10-5AE or similar,

Fill oil cup,

Drive Motor

Every week,

0il Cup at each end
of motor,

Light Machine 0il
10-SAE or similar,

01l sparingly.

Chain Idler Roller

Every 8 hours of op-
eration,

Drop of oil between
screw and rcller "E",
0il other side of
roller,

Light Machine 0il
10-SAK or similar,

0il sparingly. Re-
move excess,

Figure 13.

Refer to Figures 13 and 14

Lubrication I1lustration (Rear of Projector)

ET
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Parts to
Lubricate

L.

When to 0il

LUBRICATION CHART

%here to 0il

e
Lubrication

Comment

Film Rollers

Every 8 hours of op-
eration.

With very small oil
can, place drop of oil
between lock nut and
roller "F",

Light Machine 0Oil
10~SAE or similar.

0il very sparingly.
Remove excess oil.

Feed Magazine Shaft

Every 100 hours of
cperation,

01l cup at top of shaft
housing, mapgazine rear,

Light Machine 0il
10-SAE or similar.

Use sparingly.

All Drive Chains

Every 50 hours of op-
eration,

Crease each chain while
projector runs.

No., O Cup Grease.

Use sparingly.

Fire Trap Rollers

Every 25 hours of op-
eration,

Drop of oil on each
roller bearins sup-
perting fire trap
rollers, Also on
rear roller shaft,

Light Machine 0il
10-5AE or similer,

0il1 very sparingly.
Remove excess oil,

Fire Guards

Every 100 hours of
operation.

Flace small amount of
grease between case
and bottom of guard.

No, O Cup Grease,

Remove excess.

Impedance Roller

Every 8 hours of op-
eration,

Each end of roller "F"

Light Machine 0il
10~SAE or similar,

Hemove excess,

Figure

1L,

Lubrication

Tllustration (Front of Projector)
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Trouble

GENERAL TROUBLE SHOOTING

Cause

Remedy

Picture "Flutter"
(Traveling Ghost)

Shutter out of timing
with intermittent move-
ment,

Retime shutter.

Fuzzy borderline on
screen image.

Accumulation of film
emulsion on aperture
mask.

Clean aperture mask,

"Jumpy" Picture

1. Improper tension on
main aperture ten-
sion shoe,

2, Wear in intermittent.,

3. Improper threading of
film,

L. Intermittent loose in
framer assembly.

5. Weak springs on upper
or lower shoes,

1. Adjust tension of shoe
2. Set eccentric adjust-
ment on intermittent
movement, If adjust-
ment is exhausted,
replace star and cam.
3+ Check threading,
L. Tighten as needed,
5. Replace springs.

"Color" on screen or un-—
even distribution of
light,

1. Accumulation of dirt,
dust, etc, on Op-
tical System, lens,
arc lamp reflector.

2. Arc lamp or reflector
out of adjustment,

1, Clean projection lens
and arc lamp re-
flector.,

2, Adjust lamp and re-—
flector.

Noise and/or tightening
of film at fire rollers.

Lack of lubrication and
accumulation of foreign
substances on fire and
micarta rollers,

Place drop of oil on
roller shafts. Remove
excess oil.

Damage to film perfora-
tions,

1. Improper tension on
film shoe,

2. Wear on sprocket
teeth,

3. Excessive tension on
take-up spindle,

l. Adjust tension on shoe

2. Reverse or replace
sprockets,

3. Ease tension of take-
up plungers,

If film over-runs feed
reel,

Improper tension on feed
shaft,

Adjust tension of feed
shaft,

Continued on next page
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Trouble

GENERAL TROUBLE SHOOTING

Cause

Remedy

Audible distortion sound

output

1.

Impedance roller not
functioning proper-
ly.

Accumulation of for-
eign substances on
sound drum,

1.

Adjust impedance roll-
er as per instruc-
tion in manual,

Clean sound drum,

Decrease in sound
volume,

3'
b,

Dirt, etc, on sound
lens.

Sagging of exciter
lamp filaments,
discoloration of
lamp,

S1lit lens improperly
set.

Bad tube, resistor,
condenser in amp-
lifier,

1.
2

hl

Clean sound lens.

Insert new exciter
lamp.

Adjust lens,

Repair amplifier.

Exciter lamp fails to
light.

1.
2.

L.

Faulty lamp.

Faulty lamp socket,
Faulty switch.
Faulty transformer,

1.
2.

h'

Replace lamp.

Repair lamp socket.
Replace switch.

Insert new transformer

Scratches in film.

1.

Accumulation of emul-
sion and dirt in
film path and fire
roller housing.

Worn out parts,

1.

24

Clean film path and
fire roller housing.
Replace worn parts,

We have outlined here Service Troubles and Remedies that will afford quick
relief against most of the common causes of projector and sound system trou-~

bles,

to which well established remedies may or may not apply.

is urged to exercise patience and common sense,

However, every case of trouble can be a new and different experience

The projectionist
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N. TROUBLE SHOOTING AMPLIFIER

TESTING AMPLIFIER TUBES

A periodic check-up of the tubes in the amplifier with a normal tube tester
should be made at intervals of every 30 to 60 days, depending upon the
usage given the amplifier. Deteriorated or noisy tubes should be replaced,

Not all tube testers will indicate a "gassy" tube condition which, if pres-
ent, might cause excessive current drain and result in sound distortion,
Therefore, cathode or bias voltage readings should be made periodically

on all tubes., In each "12000 Series" amplifier panel a closed circuit
Jack is provided for each tube. A milliameter inserted in this jack will
read the cathode current for that particular tube. The proper current is
indicated on the panel close to the associated Jjack.,

NOTE: For proper voltage readings for all tubes, see voltage chart on
Amplifier Schematic Wiring Diagram.

PROLONGING LIFE OF TUBES

Tube life can be prolonged by always operating the amplifier at its ratea
line voltage. Over-volting or under-volting tube heaters causes overheat-
ing with a resultant deterioration in the life of the tubes. NOTE: Line
tap set for 115 volts, A.C., 60 cycles. Amplifier - Primary taps are pro-
vided to adjust voltage from 105-125 volts.

LOSS OF SOUND
If sound should be lost in the system, make these preliminary tests:
a. Check to see if Volume Control is ON.

b, Determine if power is being supplied to the system and if fuses are
good,

c. Check exciter lamp.

If, after making all of these preliminary tests, no sound is as yet repro-
duced from the loud speakers, further probing within the amplifier itself
is necessary,

CHECKING AMPLIFIER FOR TROUBLE

a. Move the 6N7 drive tube up and down in socket, making and breaking con-
tact. If a "plop" is heard in the speaker system, amplifier and speak-
er are okay from there out., If no sound is heard in speaker, check
connections on speaker system, rectifier tubes, output tubes, plate
voltage, etc.

b, If sound is okay from drive stage, move back, stage by stage, until
a point is found where no sound is heard when tube is moved in or out
of the socket or by touching top grid of tube. This is an ideal,
speedy method to use to find bad tubes.
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d.

€.

f.

Do not attempt to locate more serious trouble until it has definitely
been determined that all tubes are functioning properly and that none
are shorted.

If tubes are okay and no sound is as yet reproduced, then check for
cathode or bias voltage on each stage. If no cathode voltage is ob-
tained, probe for the following trouble.

1. Substitute new rectifier or other interstage tube where cathode
voltage reads zero.

2. Determine whether plate voltage is open or shorted.
3, Determine whether By-Pass condenser is shorted.

L. See if screen supply is open or shorted,

S. See if screen by-pass condenser is shorted.

6. Determine condition of cathode resistor.

If no plate voltage is obtained at any point after rectifier tube is
sound to be okay, the trouble may be caused by:

1. Shorted condenser in amplifier.

2. Short in wiring.

3. Open or shorted power transformer winding.
i, Short in pre-amplifier parts or wiring.

No photo-electric cell voltage may be caused by:
1. Short in photo-electric cell wiring.

2., Shorted condenser.

3. Open resistor,

i+ Shorted cell or cell socket,

POOR QUALITY OF SOUND

This type of trouble may be caused by any or all of the following.

Qe

b

Ce

Dirt, dust, grease or oil accumulation on sound lens. Remedy is to
keep lens clean, .

Improper alignment of sound track over sound drum,.
Motor-boating or buzz noise. Remedy is to adjust impedance roller by

loosening the locking screw and adjusting the knurled knob clockwise
or counter—clockwise until noise is eliminated.,
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1.

Improper SLACK between sprocket and impedance roller. Remedy is to
rethread the projector so that there is slack of at least ONE SPROCKET
HOLE between sprocket and impedance roller. See Threading Instruc-
tions,

Exciter voltage too low or exciter lamp filament is sagging. Replace
lamp .

Defective photo-electric cell.

Weak or partially shorted tube,

O. PROJECTOR SERVICING

Replacing the Intermittent

&. Remove the flywheel by placing
the 1/8" rod supplied with the
equipment into the unthreaded
hole of the collar on the shaft
of the stabilizer. Unscrew the
flywheel while holding the shaft
steadily in place. Refer to
Figure 15,

b, Examine the chain drive system,
noting particularly each chain
roller and sprocket, and just
how the chain rides on each,
Remove the large chain sprocket
from the shaft of the upper film LT
feed sprocket by taking out the Figure 15,

three screws holding this chain Removing Intermittent (1st Step)

sprocket to its shaft. Pull
this chain sprocket toward you, %
thus removing it and freeing the 7 :
chain so that it may be dropped
clear of the intermittent move-
ment. Refer to Figure 16,

L

c. Move to the operating side of
the projector. Open the film
gate and loosen the two screws
which hold the "dogs" onto the
intermittent housing assembly,
The screws need not be completely
removed, but merely loosened
enough to allow the "dogs" to be
pushed free of the housing toward
the center on the intermittent
movement, Refer to Figure 17,

Figure 16,
Removing Intermittent (2nd Step)

27
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Figure 17, Figure 18,

Removing Intermittent (3rd Step)  Removing Intermittent (Lth Step)

d.

f.

Move to the rear of the machine. The intermittent movement can be
slipped out directly toward you. Be sure that the unit clears all
chains during this removal process., Refer to Figure 18.

To replace this unit or install a new unit, slip the unit back in-
to the machine in the reverse manner from which it was withdrawn.
There is an aligning pin on the intermittent housing and only one
proper hole on the intermittent movement to fit this pin. Do not
confuse the aligning hole on the movement with the three tapped
screw holes which are spaced at three corners of a square on the
movement case. Dependent on the position of the framer mechanism,
the alignment hole and its pin normally appear near the top of the
intermittent movement. When the pin and hole are correctly in
line, push the intermittent unit into the housing until it is
firmly seated,

Move to the operating side of the projector and slip the retaining
"dogs" over the edge of the housing (away from the center of the
unit) and lock them by tightening the screws holding these two
"dogs". Move to the rear of the machine and replace the chain,
taking care that all sprockets and rollers are properly threaded.
Then thread the large chain sprocket with the chain and slip it
onto its shaft, and replace the screws which hold it to the upper
feed sprocket shaft. Be sure the intermittent is properly filled
with oil, then check the operation of the new intermittent unit,
Replace the f{lywheel stabilizer,

In practically all cases the shutter will now require retiming for
proper projector operation. This information is given on the next
page.
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Timing the Shutter (Refer to Figure 19)

To time the film shutter, have the left-hand thread screw (#12853)
slightly loosened so that the film shutter may be turned while the
mechanism is held steady by means of the motor knob, Turn the mech-
anism until the intermittent unit is just half-way through its move-
ment period, Hold the motor knob steady with the hand and turn the
film shutter until it cuts off all light from the light source, (at
this position the center of one blade will face the light source di-
rectly and the other blade will face the film gate), and still hold-
ing the motor knob, turn the screw (#12853) to the left until the
shutter is tight on its shaft. Check the timing again by turning the
motor knob a few times and then stopping the mechanism again at the
point just half-way through the movement period of the intermittent
movement, The shutter should be in the maximum cut-off position. If
it has changed, loosen the screwn (#12853) and readjust. Follow this
procedure until the shutter is in time,

Adjusting the Fire Shutter (Refer to Figure 19)

To adjust the fire shutter booster
weight (#12860), loosen the nut
(#12863) from the fire shutter
bushing (#12861) by using two

5/8" wrenches. When the fire
shutter is in its lowered posi-
tion, the front side of the boos-
ter weight (#12860) must be per-
pendicular to the ground level,
irrespective of what angle the
machines are tilted., A plumb line
of a small piece of string and a
weight, held by hand just above the
shutter unit, will quickly deter-
mine the accuracy of this setting,
and accuracy is of the utmost im~
portance for proper operation,
When the booster (#12860) has been
adjusted to this position, lock the
nut (#12863) onto the bushing
(#12861) with the two wrenches,
Check operation of new fire shut-
ter by turning machine off and on,
It should rise when the machine has
attained a speed equal to L5 ft, per
minute, and should drop when the P Figure 19.

unit slows down to about the same Timing the Shutter and
speed, Adjusting the Fire Shutter
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Impedance Roller Adjustments

The "12000 Series" Projector is equipped with an impedance roller which
rests on top of the film just as it passes over the sound drum. Its pur-
pose is twofold. First, it maintains the lateral adjustment, of the film
as it passes over the drum. Second, dependent on its tension, it "jrons"
the film onto the drum, thus providing the proper amount of friction be-
tween the film and the drum. Although this unit is factory adjusted, it
is possible that the impedance roller may need readjustment at some later
date. No adjustments should be made until the absolute necessity has been
determined by a qualified service man.

a. Tension

The tension or "weight" of the impedance roller on the sound drum is de-
termined by the amount of spring force applied to it. This spiral spring
is mounted on the shaft of the bracket, between the bracket and its mount-
ing casting, Two persons are normally required for readjustment of this
tension., It is first necessary to remove the sound drum stabilizer or
flywheel from the rear of the projector by inserting a 1/8" rod into the
unthreaded hole on the sound drum stabilizer shaft. Hold the shaft with
this rod and unscrew the stabilizer unit and remove. CAUTION: KEEP THE
STABILIZER UNIT AND ITS SHAFT IMMACULATELY CLEAN AT ALL TIMES.

On the front or operating side on the machine, a screw-driver should be
placed into the slot provided in the end of the impedance roller assembly
shaft, Hold this screw-driver firmly in the same position while loosening
the nut holding this shaft. This nut is on the rear of the mechanism plate
and requires a wrench., With this nut slightly loosened, the tension of
the impedance roller may be adjusted by turning the shaft itself with the
screw-driver from the front. To develop more tension, turn the shaft
clockwise, To relieve the tension, turn the shaft counter-clockwise,
Since this unit was pre-adjusted at the factory, very little setting
should ever be necessary., When the tension has been set properly, lock
the unit by tightening the nut which was loosened on the rear of the mech-
anism plate,

b. Horizontal Adjustments

When the longitudinal flat of the impedance roller is not properly adjust-
ed with relation to the sound drum, the film will tend to weave in its
path over the drum, or will tend to jump out of the track completely.
Either of these conditions will be noticed first on thin wide stock such
as newsreel print,

On the operator's side of the "U" arm casting which supports the imped-
ance roller, and close to the impedance roller shaft, will be found two
hexagon head screws, one on the top of the arm and one on the bottom,
Since these screws work against opposite sides of the same pin, one must
be loosened before the other is tightened. When the top screw is loosen-~
ed and the bottom tightened, the impedance roller is lowered on the oper-
ator's side of the roller with respect to the center of the roller, When
the bottom screw is loosened and the top tightened, the roller is lowered



on the mechanism plate side of the roller. In each case, the lowering
of one side raises the other side in a like amount. It can be seen,
therefore, that this adjustment is quite critical., Film should be used
as a final test to observe the proper setting.

c. Lateral Adjustment

A buzz or low frequency note continually heard through the sound system
indicates that the lateral adjustment of the impedance roller is not pro-
perly aligned, that is, the roller is too far in or out from the mechan-
ism plate. The sound unit under these conditions is reproducing either
the sprocket holes of the film or the frame lines, When readjustment is
necessary, use a buzz track loop. This film has a blank or "dead" track
in the middle, a 300 cycle track on one side and a 3000 cycle track on
the other side, If the impedance roller is not properly set, one or the
other frequencies will be heard.

Loosen the round head machine screw which protrudes from the body of the
thumb nut on the operator's side of the impedance roller assembly shaft,
With a buzz track loop playing continually through the soundhead, adjust
the thumb nut until neither frequency is heard through the system with
the fader setting higher than normal. (With some buzz track a minimum
setting is the best that can be obtained). Tighten the machine screw in
the thumb nut to lock this nut for a permanent setting. Run the buzz
track again as a final check.
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32 .35 | aspect RATIO
SCREEN DIMENSIONS FOR 35MM SOUND FILM
For Corrections Due to Angle of Projection and Other Tolerances See Notes Below.
Leos Sixe} 3.00 | 3.25 | 3.50f 3.75 | 4.00] 425 | 4.50| 475| 5.00( s25] s50 f 575 | 600 | 625 | 650 ) 675 7.00 | 725 | 7.50 | 7.75 | s.00
Throw | In, in. in. in. in, in, in. in. in. in. in, in, in. in, in, in, in. In. in, in, in.
15 ft. [47.8 | 440 | 40.8 | 379 | 35.5 ]| 333 | 313 296 | 280 | 2656 | 253 | 241 230 | 221 212 | 203 | 195 | 188 181 | 17.5 | 16.8
20 . 1643 1592 [ 549) Si1 | 478 449 | 423 40.0]| 979 36.0 | 343 328 213 | 30.0 | 288 | 277 | 266 | 258 247 | 239 | 231
25 f. 1808 | 745 | 690 64.3 | 602 | 566 | 533 | s04 | 478 | 455 | 43.3| 414 398 | a7 364 | 350 ) 337 | 225 313 | 303 | 299
3 # [97.9 | 89.7 | 83.2| 77.5] 726 | 88.2 | 643 609 [ 57.7| S48 | 523] S01]| 4781 459 4401 423) 408 | 239.3] 379 366 355
35 #. h13.s [105.0 [ 973 ] so7 | 50| 799 | 750 ] 71a | 676 | 642 | 515 | 3o 56.1 | 538 518 | 497 | 47.8 | 46.1 | 445 [ 430 | ©16
40 f. 2303 {1202 |111.5 1039 | 97.3 | 15 | 86.3 | 817 | 77.6 | 73.8 | 703 7.2 | 643 | 617 59.3 1 57.0 | 549 | 53.0 ) 511 | 45.4 | 478
45 . R46.8 [135.4 1256 |117.1 {1097 [103.2 | 73| 92.1 | 87.4 | 83.2 | 733 | 759 | 726 | 696 66.9 | 643 62.0 | 598 | 57.7 | 55.8 | 54.0
S0 f P63.3 [150.7 139.8 11303 [122.1 {114.8 [ 108.3 | 102.6 | 97.3 | 926 | 88.0| 844 | 0.8 | 775 745 | 717 69.0 | 66.6 | 643 | 622 | 602
85 ft. ]79.8 [185.9 |153.9 ) 143.5 | 1345 [126.5 | 119.3 [ 119.0 [107.2 {1021 | 97.0| 93.0] 891 | 855 | 821 | 79,0 76.1 | 734 709 | 68.8 | 66.4
0 . p96.3 [181.1 J168.0 [156.7 1146.8 [138.1 [ 1303 | 1234 | 1171 [1115 | 1063 1018 | 973 1 93 89.7 | 86.3°| 832 | 80| 77.5 | 75.0 | 725
85 #1. p12.8 [196.3 1182.2 1 189.9 [159.2 | 149.8 | 141.3 | 130.8 | 127.0 | 121.0 | 115.3 | 1163 | 1056 11013 973 1 93.7] 903 | 87.1| 841 ] 814 ] 788
70 # P29.3 12116 [196.3 [ 183.1 {1716 [161.4 | 152.3 | 1442 | 136.9 | 1900 | 1243 | 1188 113.8 [109.2 11050 f101.0 | 973 | 93.9] 907 | 87.8 | 850
75 #. h4ss [226.8 |210.5 [ 196.3 | 1840 | 173.0 | 1894 122.1 1117.1 | 112.6 [108.3 {1044 | 1007 | 97.3 | 841 | 911
80 fi. [262.4 |242.0 |224.6 | 209.5 [ 195.3 | 1847 | 1743 130.3 11251 f 1202 | 1157 1115 | 107.6 | 1039 [100.5 | 7.3
85 #. [278.8 257 |298.8 [222.7 |208.7 [196.3 | 1853 138.6 |133.0 | 127.8 [125.0 [ 1186 | 114.4 | 110.5 |106.9 |103.5
90 #. p9s.3 {2725 |252.9 [235.9 [221.1 |208.1 | 196.3 146.9 |140.9 | 135.4 {130.3 [125.6 | 121.2 | 117.1 |113.3 |1087
95 . [311.9 12677 [267.1 | 249.1 | 2325 [219.6 | 207.3 155.1 1148.8 | 143.0 |137.7 [ 1327 | 128.1 [1237 |119.7 {1159
100 f. [328.4 1303.0 [281.2 [ 262.3 [ 245.8 1 231.3 | 218.9 163.3 1156.7 | 150.6 [145.0 | 139.8 | 134.9 [130.3 |126.1 |122.1
105 #t |344.8 [318.2 1295.3 | 275.6 | 258.2 | 242.9 | 2299 1716 1164.7 |158.3 |152.3 {146.8 [ 1417 |136.9 [132.5 | 126.9
110 #. 361.4 19334 1308.5 | 280.7 | 270.6 | 254.6 | 240.9 179.8 [172.6 | 165.9 [159.7 | 153.5 | 148.6 { 143.5 |138.9 |134.8
115 # ]377.8 J348.7 1320.6 | 302.0 | 283.0 | 266.2 | 251.3 188.1 1180.5 | 173.5 [167.0 [ 161.1 | 155.4 | 150.1 |145.2 | 140.7
120 #1. [994.3 [363.9 [337.8 | 315.1 | 2859 1 277.9 | 2629 196.3 1188.4 | 181.1 [174.3 | 168.1 | 162.2 [ 156.7 |151.6 | 146.8
125 # 1410.9 {379.1 [351.9 | 320.3 | 207.7 | 289.5 | 273.9 204.6 {196.3 | 188.7 {181.7 ] 175.1 | 169.0 | 163.3 | 158.0 | 153.0
130 f. 1427.3 1394.3 [366.1 | 3415 | 3201 13012 | 2843 212.8 [204.3 | 1963 [189.0 | 182.2 | 175.3 | 169.9 | 1644 |1593
135 1. |443.3 |409.6 1380.2 | 354.7 | 3325 | 312.8 | 295.9 2211 §212.2 [ 204.0 |196.3 | 189.3 | 182.7 { 176.5 |170.8 |165.4
140 #. 1460.3 [424.8 1394.4 | 367.9 | 344.8 | 324.5 | 3063 228.3 1220.1 {2116 |203.7 [196.3 | 189.5 | 183.1 ]177.2 |171.6
145 f1. 1476.9 1440.0-1408.5 | 381.2 | 357.2 | 336.1 | 217.3 | 2376 [228.0 | 2192 |2110 | 2094 | 1969 189.7 | 183.6 | 177.8
150 #. 4934 [455.3 [422.6 | 394.4 | 3696 | 3478 | 3284 2458|2359 | 226.8 |218.3 | 210.5 | 200.2 | 196.9 |190.0 | 1840
155 & 1509.8 1470.5 | 436.9 | 407.5 | 982.0 | 259.4 | 9394 2541 {2439 | 2344 | 2267 | 217.6 | 210.0 202.9 |196.3 [ 190.2
160 h. [526.3 | 485.7 [ 450.9{ 420.7 | 394.3 | 371.1 | 350.9 262.3 12518 | 242.0 1233.0 | 2246 | 216.8 ] 209.5 |202.7 | 196.3
165 ft [S42.8 [501.0 | 465.1 | 434.0 | 406.7 | 382.7 | 351.3 270.6 | 2597 | 249.7 1240.3 | 2317 | 223.7] 216.1 | 209.1 | 202.5
170 #. [559.4 1516.2 [479.2 447.1] 419.1 | 994.9 | 372.9 278.8 | 267.6 | 257.3 [247.7] 238.8 | 230.5 | 222.7 | 215.5 | 208.7
180 f1. |592.3 |546.7 [507.5 | 473.6 | 443.8 | 417.6 | 294.2 295.3 12835 | 272.5 [262.3 | 2529 | 244.1] 235.9 | 2283 | 221.1
190 h. 6253 1577.) [535.8]499.9 | 468.6 | 440.9 | 4169 311.8 1299.3 | 287.7 [277.0 | 267.1 | 257.8 | 249.1 |241.1 | 232.5
00 ft. [658.3 | 607.6 [564.1 | 526.3 | 493.3 | 464.2 | 438.3 328.9 12315.1 | 303.0 [291.7] 281.2 | 271.4| 262.3 | 253.8 | 245.9
210 ft. | 693 16397 |594.0] 554.4 |519.8 | 489.2 | 462
220 1. /726 |670.2 {622.3]580.8 | 544.5 | 512.5 | 484 ALTEC SERV,CE CURP
230 ft. 1759 |700.4 |650.6 | 607.2 | 569.3 | 535.8 | 506.9 i .
:;3 :c. 73191731 1678.91633.6 [594 | 559.1 | 509 L outs BOQNWASSEE
t 825 7615|707 |659.9 |618.8 | 582.4 | 550 " m709 HUGHES ROAD
260 fr. [8S8 |792 |93s5.4 ses.”__sﬁj 605.7 | 572 pOUISVILLE, KY. 4020%
TABLES GIVE PICTURE WIDTH-—FOR PICTURE HEIGHT MULTIPLY BY 40/55 or 0.727273
TABLES COMPUTED IN INCHES—TO DETERMINE NUMBER OF FEET DIVIDE BY 12.
EFFECT OF PROJECTION ANGLE ON SCREEN PROPORTION Lens 5 Deg. | 10 Deq.| 15 Deg.§ 20 Deq.| 25 Deq. | 30 Deg.
e i v 1 ol prlecion ot o
Hon angle therefore the screen height should be Increased ac-
cordingly. The following taisle from “The Cinematographers ave” 1.0113 1.031 1.059 1.097 L14s 1.214
Book ol Tables”’ gives multipliers to use to correct the screan
height to the given conditions. 4" 1.0104 1.029 1.056 1.083 1.143 1.207
FOR EXAMPLE:—4.00 inch lens. 100 #. throw. 20 degree pro- 44 1.0096 1.027 1.054 1.088 1.138 1201
e Tam By o s i 58 e
Multiplier from Table at right for 4.00 inch lens at 20 degree
angle Is 1.093. 6" 1.0082 1.02¢ 1.048 1.084 1.130 1.189

178.8 x 1.093--195.4 inches as correct screen height,

THE PROJECTION ANGLE TABLE at the right isx hased upon
the screen width ot the ceater of the screen and does not give
"Keysione Eftect.”” For a downward projoction angle measure
the projection distance 1o the top of the screen and obtain
image width from the image size Yable; thia will be the small-
ost width of the “Keystione.”

Basis of computation --Distances measured from film to screen.

Based on American Standard Film ASA.722.4 (SMPE 35-4-1)

Horizontal projection for 0.8254 .002 x 0.600"" .002 aperture

Tolerance of Projection objectives - 1¢; ASA 722.8 1941
commercial 2%,

(Total American Standards Association Tolerance 1.3
size.) Commercial Tolerance 2.3¢,

Notice  This tuble is computed to correct for the distance from lens
to fitm. {Ceopyrighted)

on image
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"12000 SERIES" PROJECTOR SCHEMATIC WIRING DIAGRAM
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CODE AND PARTS LIST FOR DE VRY NO. 12106 POWER AMPLIFIER

Code Part Number
Rl L4205
R2 15962
R3 L035
RL L4017
RS L205
R6 L205
R7 L1ok
R8 1,080
R9 k105
R10 4337
R11 10833
a1l 15913
c? 15506
c3 15508
ch 15508
cS 10832
cé 10832
c7 15506
V1 L31hL
V2 L327
V3 L327
vl 4310
') Loo
T1 12321
T2 12320
T3 12319
Th 12318
Sl L519
Fl Lo85
Ja LokL7
J2 Lok7
J3 LoL7

Descrigtion

210,000 ohm 1/2 watt resistor
15,000 ohm 1/2 watt resistor
500 ohm 1/2 watt resistor
50,000 ohm 1 watt resistor
240,000 ohm 1/2 watt resistor
240,000 ohm 1/2 watt resistor
1500 ohm 25 watt resistor
7500 ohm 25 watt resistor
10,000 ohm 25 watt resistor
50,000 ohm 1/2 watt resistor
130 ohm 25 watt resistor

25 mfd. 50 volt elect, condenser
.5 mfd, 600 volt oil condenser
L4 mfd, 600 volt oil condenser
L4 mfd. 600 volt oil condenser
8 mfd. 600 volt oil condenser
8 mfd, 600 volt oil condenser
.5 mfd, 600 volt oil condenser
6N7G tube

6L6G tube

6L6G tube

SUL tube

6 volt pilot lamp

Input transformer

Output transformer

Choke

Power transformer

Single pole switch

3 ampere fuse

2 circuit jack long

2 circuit jack long

2 circuit jack long
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CABINET SCHEMATIC WIRING DIAGRAM FOR NO. 12016 (LO WATT) AMPLIFIER
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Cabinet Schematic Wiring Diagram Fop

z G& 15 4L
For DeVry 12030 (80 watt) Amplifier | R e |Mog/ToR

ONICXD

AN
i X
1 X
1 1
1 T
X7
c,,—»«,.,, \,\G;\'(éﬂ
'\.-wMD N
N B &% 4V @V edT Br /ITAL
WP WP P NP WP AQ WO NP EQUMIZI&
V4 N
£ X
H 1
B | )
L 1
—
S~
H N @~ g€ oormr  ¥s AL
d] D lu - *f R o I&Mg Artry 1S
N\
-+
3 h
1—1
s
AV 4
q{] ] - T BN
"~~~~-~w~“> l NIV % N N e I[bwzz RPL1mER
lr\\
1 y 4 X
1 )
1 ;0
I—1
X y 4
N\
d 1l _‘:D # - g€ QUTAIT  uSAL.
H H L“r of uf LR AN RS ]Awn’ AMPLIRER
SN,
X
i A Y
1 ) 1
) } 4
o
7
] 1ip) W gF gumur S Ag
T H i T e e e A PowEr AMPLIFIER
A
7\
T L}
1 T
1 8
A Y y 4
S 7
=
To D¢ ouvr
&
1 1 X3 WAL 7 4<. o
C..__, ,) We he W <) \,.I
1 o Aa In
Vol
Fa M
-1
] )
F
FlEed SvrrLy
= - M-
d]] D
-4 LA
n
1\
1 1
1\
I ¥
11
11
11
11
1
31
W
\J
~ @ ~ " - ~ L) - S < ~N
i —— AL
} Linve
So0o 2
LINE
bc.
& FIELDS
4 SHIELD &RouND
¢Y AC
&

B_
PRE-AMAP OuT



38

LoH DUASHY n\v
IALAIN DPAG] | m\r
o AOPT + AAAAA
+8 | ¥ Hy 1_1
5]
<L Nnd ino (o}
’ Sy =
5]
= e
(&)
= .
= A9 h\v|||x
G .
m =
= qvs| o
V4 1 77
B
=
S —4| ¢ T o
% ASIZ+ )\u/\%\/\r AS502¢
[ @]
g L 9
o
5]
SN
3 =
= _MM
j@ 4
=]
~
o~
(]
Y APt
2
Lz
X x
3
LYo
2 |I|ﬁH S
E |
4 B
sr9




Code

Rl
R2
R3
RL
RS
R6
R7
R
R9
R10
R11
R12
R13
R1L
R15

cl
c2
c3
cl
cS
cé
c7
c8
c9
€10
C11
cl12
C13

C15
V2

V3

S1
52
S3

Je

CODE AND PARTS LIST FOR DE VRY NO. 12107 EQUALIZER

Part Number

L4037
L205
L205
4198
1,038
38L4
3851
4198
L205
L33k
k337
L213
4213
Lols
Lols

LsL8
15928
15963

L2ué6

3835
15990

Lsh8
15881

3835

L235
15508
15508
15508
15508
15508

L322
L322
k321

Loo

12315

Lh211
L212
L519

hok7
LokL7
1539

DescriEtion

150,000 ohm 1/2 watt resistor
2L,0,000 ohm 1/2 watt resistor
2L,0,000 ohm 1/2 watt resistor
100,000 ohm 1/2 watt resistor
3000 ohm 1/2 watt resistor
5000 ohm 1/2 watt resistor
75,000 ohm 1/2 watt resistor
100,000 ohm 1/2 watt resistor
2L0,000 ohm 1/2 watt resistor
2000 ohm 1/2 watt resistor
50,000 ohm 1/2 watt resistor
10,000 ohm 5 watt resistor
10,000 ohm 5 watt resistor
5000 ohm 5 watt resistor

5000 ohm 5 watt resistor

.05 mfd. 600 volt oil condenser
002 mfd, 500 volt mica condenser
005 mfd, 500 volt mica condenser
.00} mfd, 500 volt mica condenser
.001 mfd, 500 volt mica condenser
Dual .1 mfd, 600 volt oil condenser
.05 mfd, 600 volt oil condenser
.02 mfd, 600 volt oil condenser
»001 mfd, 500 volt mica condenser
.0005 mfd. 500 volt mica condenser
L mfd., 600 volt oil condenser

Iy mfd. 600 volt oil condenser

Lk mfd. 600 volt oil condenser

Lk mfd., 600 volt oil condenser

L mfd., 600 volt oil condenser

6J5 tube

6J5 tube

SYLG tube

6 volt pilot lamp

Power transformer

3 gang 7 position switch
1 gang S position switch
Single pole switch

2 circuit jack long
2 circult jack long
Fuse 1 ampere 3AG
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NO. 12110 MONITOR SPEAKER AMPLIFIER SCHEMATIC WIRING DIAGRAM

PANEL Puror LAMP

ALl D.C VoL TAGES MEASURED
WITH 20,000 OMM FL£E Vory
D.C. METER Wirr NHE YV A LINE

A.C LINE.
F S/
1 O— o ~o—|
Ce
20 bu
| » .
i 7 m
40 | S +90 ¥/ = '
/ e T
50 //i> 3 0TIy
* S +9V
24
Kz

~/NPUT  FROM
500 1L LINE

—— 8-

Code

Rl
R2
R3

RS

R6 °

C3
c5
c7

V2
Sl
Ll

Tl
T2

Part Number

4088
L205
10834
L0é8
Lo68
L068

15913
1539L
15394
15394
15394

1359
L1s

L519
LoL7
1,188

12401
12L19
L4539

Description
250,000 ohm potentiometer

240,000 ohm 1/2

watt resistor

150 ohm 1/2 watt resistor
250 ohm 1/2 watt resistor
250 ohm 1/2 watt resistor
250 ohm 1/2 watt resistor

25 mfd. 50 volt
8 mfd. 250 volt
8 mfd. 250 volt
8 mfd, 250 volt
8 mfd. 250 volt

117N7GT tube
120 volt 6 watt

condenser
condenser
condenser
condenser
condenser

lamp

Single pcle switch
2 circuit jack long

8" P.M. speaker

Output transformer
1:1 isolating transformer

1 ampere fuse



SCHEMATIC WIRING DIAGRAM FOR DE VRY NO. 12111 PRE-AMPLIFIER
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ALL YolTASES MERSURED
WiTw 20,000 OHM PER
VoL 7 METER

Code Part Number Description

R1 Lo20 1 meg. 1/2 watt resistor

R2 L4020 1 meg. 1/2 watt resistor

R3 10835 1500 ohm 1/2 watt resistor

RL 4020 1 meg. 1/2 watt resistor

RS L018 2L0,000 ohm 1 watt resistor

R6 4035 500 ohm 1/2 watt resistor

R7 L026 20,000 ohm 1 watt resistor

R8 10836 20,000 ohm 1/2 watt resistor
R9 4002 300,000 ohm 1/2 watt resistor
R10 Lo32 200,000 ohm 1/2 watt resistor
R11 4020 1 meg. 1/2 watt resistor

R12 38Lk 5000 ohm 1/2 watt resistor

R13 12417 250,000 ohm potentiometer

R1L 4158 250,000 ohm attenuator

cl .01 mfd., 500 volt mica condenser
ce LsL8 .05 mfd. 600 volt oil condenser
c3 15506 .5 mfd. 600 volt oil condenser
ch 15506 .5 mfd. 600 volt oil condenser
c5 15913 25 mfd. 50 volt condenser

cb 15394 8 mfd., 250 volt condenser

C7 15394 8 mfd. 250 volt condenser

vVl L301 6J7 tube

V2 L301 647 tube
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PROJECTION ANGLE CHART

Projection
Port

L 3
12000 SERIES" BASE

Angle of Wall to Center Floor to Center Spot
Projection Line of Base of Port Port
-3 Lon 50" hgn
-2 Lion Lon 48t
-1 L2 L8 L8"
0 L L8 L8
1 2" L7" 18"
2 L2n L7 L7n
3 Lion Lé6" L7
L Jion Lsn hé"
5 L3 L5 L6"
6 h3n hhn hS"
7 L3 Ll L5
8 h3n h3n hhn
9 h3n h3n hhn
10 Liym *,8n L3
11 Ly L8" L3®
12 Ly L7n L2
13 Ll ln Lon
1h hhn hén hl"
15 by Lsn Ln
16 h;u h5" Lon
17 L5 L Lo
18 Lsn L3 3gn
19 hén h3n 3on
20 L6 L2n 38
21 L8 L2n 38n
22 L8n Lar 37
23 L8n Lor 3™
2k Lion Lon 361
25 Lon 3o 36!1

#*0n angles over 10°, add 6" block of concrete (approximate
size of base) to raise projector height,



MAXIMUM OVERALL DIMENSIONS DE VRY "12000 SERIES" EQUIPMENT

. 2

447

— 56 "max.

WEIGHTS - DEVRY "12000 SERIES" PROJECTOR

Projector Head........... ceseesscennne Each Heed..... cedeseannans ....105 1bs.
Projector Base...eeevriercenccececnnns .Each Base..viiieirinnssonnreannn 265 1bs.
Bracket-take up..ciiieciiiitiiianan t et ececesese st st sasar s et 26 1lbs.
Lower Film Magazine........ creers e Each Magazine........ veevesas16.5 1lbs.
Upper Film Magazine..............c.0u Each Magazine......coeeeeeeen 12.25 1lbs.

Pre-Amplifiers....... treessessasenenas Bach Pre-Amp.....cceiiercnneceaas

net

net

net

net

net

net



