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oy CANESGUSITE AUTOMATIC MOTION PICTURE PROJECTION SYSTEM
VISTAVISION
TODD AO
CINERAMA
mﬁmmmﬂemym The equipment to be used by the Trans-Lux
. PEARERCTAL SOUND | INFLIGHT Corporation in the many new theaters

e MAGNETIC SOUND they intend opening throughout this country and

q
_ Om:mmm5:%%&3:55522.Hrwmwmsmomm-
awm_m”_n“’ﬂuz m sary because of operating costs, this will permit

use-of sixteen millimeter film prints as against the
THE STANDARD AUTHORITY ON A 35mm or larger prints, the smaller prints costing

PROJECTION & SOUND PROJECTION only a fraction of the cost of the larger width films.

The new theaters are to be built in areas which
are not populous enough to financially support the
conventional motion picture theater with its heavy

DICK GREEN, Universal Studios, Calif.:
"1 CANNOT SEE HOW ANY PROJECTIONIST CAN
GET ALONG WITHOUT THE CAMERON BOOKS.”

« MOTION PICTURE PROJECTION is used by practically all of the | O<@~.rmmm.
larger I. A. Unions in their educational work with members. It is the | o i ﬁrmmnmﬁm
ONLY book that carries the endorsement of the I. A. T. 8. E. and INFLIGHT m._.m.mm.n.—% Tmm a few of n—.ymm.. u
M. P. M. O., and this endorsement covers a period of over a quarter mm— OU@HanOE- oné O». HTQE in wNHnOiV m..._oznmm. i
of a century. The book i3 used by various City and State Governments 3 - - .
in helping to draw up the rules and regulations and laws covering the ! .H.Tm use O». nrm sixteen EH:HEQ_HQHT T.—E _.“Ew:.
showing of motion pictures. The book has been used by the United o mn.ﬂ ca NOmn mb these thea-
States Gevernment, in all its branches using motion pictures, including necessitate nTmn n_ﬂm seall m mu i v\ T ».
L Bru Sor S an for SR BN FEan. ters be kept under 400, thus permitting the use of a
PREHENSIVE - AND UNDERSTANDABLE, |, small screen.

- TS B —— in- U, § Dept of Commerce, Washin ton, B. C.: We understand that the screen will be moEm.mm ]
structive and interesting. It is a splendid th M.GMBSMJ the BMuos :oo S Onm . .Q r dnsi nrm U: " mm mmmn iamm |
addition to our library.’ wawmoawum.nmnm_swno . chwg»%ou%%w H%M mﬁm feet in width, as agains g i

Wodite Tina Camevon’s book most useful jn Supiect screens used in the D-150 systems. However, the
our work, and we hope that the new edi- Society of Motion Picture Engineers, New T S
tion will'find even greater public recor.  Yerky N, ¥.: g :w i smaller screen and the much shorter “‘projection

et 0! 5 . X
SN & Tk LE €FtT man. be DreEd and_covers all phases of projection. . . throw’’ should result in a very satisfactory screen

Eastman Hodak Company: . British Guild of Projectionists, London, Eng.:
w.mmwﬁwﬂo%wwhwj.“%uoﬁﬂw Amwm%wmﬂoon memmﬁ%w “The Cameron book is a projection wm:um.m m.mOnE.m.
Standard Authority on projection.” wwmgom.mmo%w—mmwmnﬁmq recommend it to all

General Electriec Company: Film Daily, New York and Hollywood :

““The completeness of the work is very im- !"The Cameron book is the best book for i
pregsive. One may turn to practically all projectionists. The fact that it is used
available information on any one¢ of the throughout the entire world, and by prac-
many different phases in connection with tically the entire industry in this country
motion picture projection. It is the most bears out its claim to being the STANDARD
nonwa—m%o book we know of dealing with AUTHORITY on the subject.”

projection.”

E BEST BOOK EVER PUBLISHED FOR PROJECTIONISTS |
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PROJECTOR

PALLET

THEATRE AUTOMATION

A word about the Hokushin projector also cov-
ered in this booklet. This too is a sixteen milli-
meter Automatic sound- projector, it is made in
Japan, and is now used throughout the world in TV
work, with some modification it could be converted
into a projector for use in these new small theaters,
some thought along these lines is now being given
to this.

The Horston Professional 16 mm projector with
the new XeTRON arclamp, and handled by Carbons
Inc. could also be used in this type of theater.

The projector used would have to be capable of
running a three hour continuous show without any
projectionists carejor attention, after the reels of
film have been pre-set. This is necessary so as to
allow the projectionist to be available to carry on
the other duties connected with the running of these

:@Zm MAN THEATERS.”

INFLIGHT MOVIES

The INFLIGHT movie system has been used
for several years by the transcontinental airlines
for the showing of motion pictures to passengers
while the airplane is in flight.

The equipment on these planes consists of a
projector or pallet base, on which the projector and
assoctated equipment is mounted, a motion picture
screen, a control panel and an individual audio con-
trol UOM; .U_)momm. at each passengers seat.

This control box allows each passenger who
desires to watch the picture, to contirol the sound
volume coming to his ears through ear-sets.
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THEATRE AUTOMATION

A special projector had to be designed and
built for installation in the plane, space in trans-
continental aircraft is valuable, and the type of
projectors then available could not be installed in
the planes. A projector had to be built so that it
could be fitted into existing space on the plane and
would not interfere with passengers seating arrange-
ments, would not block passageways or take up
space required for other necessary equipment.

Then again the projector had to be constructed
so that it could supply three hours of continuous
programing without any attention from anyone, from
the time the picture program was started until the
end of the film performance.

INFLIGHT came up with such a projector, a
projector different in design and construction from
any other projector, a projector that required only
someone to push a button to start it running, then
forget about it for the following three hours.

They were able to do this by arranging to have
the complete film program of up to three hours,
made up on a single feed reel, by eliminating the
use of a carbon. arc and using a light source that
could run the full three hours of performance time,
without any attention.

The INFLIGHT motion picture projection sys-
tem is completely automatic, it is serviced, adjusted
and tested by ground personnel before each flight.
The responsibility of the flight crew is limited+to
adjusting the motion picture screens on which the
pictures are projected and to the starting and stop-
ping of the equipment at the beginning and end of
the film performance.

THEATRE AUTOMATION

When the end of the film passes” the upper
micro-switch, the projector will automatically switch
off and the warning light on the control panel will
be illuminated. °

DESCRIPTION OF PROJECTOR PALLET.

The projector pallet consists of a projector,
one film feed reel, one filni take-up reel, a sound
pre-amplifier, a sound power amplifier, lamp power
supply, electric control box, controls, safety de-
vices and spares compartment, all of which are
assembled together and mounted orn an aluminum
honeycomb base.

There are two INFLIGHT systems. Model 1R-
3000 and the Model 1R-4000. The Model 1R-3000
has provisions for a single (optical) sound track.
The Model 1R-4000) has provisions for two (Optical
and Magnetic) sound tracks.

The Model 1R-3000 does not contain a seperate
sound pre-amplifier unit. Both the pre-amplifier and.
the power amplifier are contained in one unit.

The Projector Pallet with its associated e~
quipment may be seen in the illustration.

Each Pallet is completely enclosed in a fire
resistant projector pod or covering. Located on the
electric control box are the necessary circuit break-
ers, the START and STOP button controls, and
indicators for the operation of the equipment.

These consist of three 2-amp 115 Volt, three
phase AC, one 4-amp 28 Volt DC, one (7.5 amp on
Model 1R-3000, 10 amp on Model 1R-4000) projector
lamp circuit breakers, One Start button, one Stop
button and a Warning indicator.
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The warning indicator shows when the projector
has switched itself off. During normal operation the
warning light will be off.

Contained in the Spares Compartment, is a new
projector lamp, an exciter lamp, an exciter lamp

puller, a projector drive belt and a spare take-up
belt.
Also placed around the film reel capstan is an
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additional spare take-up belt available should a

take-up belt need replacing.
The 28-volt DC and each phase-of the 115-Volt

circuits supplied to the projector pallet is protected
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THEATRE AUTOMATION

REPLACEMENT OF PROJECTOR LAMP

Do not touch lamp until cold. Weit approx-

imately one minute after larp is extingui-
hUOQo

Do not touch the inside surface of the re-
flector, or the arc tube inside the reflec
tor,

Be certain that the lamp is Properly seated
in its mount befors closing the cover,

TO REMOVE THE LAMP,

Lightly grasp the lamp by the two ceramie
caps,

Tilt the top of the lamp approximately 1/87

until it clears the bracket, then 1ift up~
ward about 3/8"

Grasp the connector in the other hand and
simultaneously withdraw the Plug and lamp,

To insert a new lamp reverse this process,




THEATRE AUTOMATION

A microswitch bearing directly onto the film,
between the feed film reel and the projector aper-
ture, automatically shuts down the projector if the-
film should break or become excessively slack at
that point,

Thermal switches are installed on the projector
drive motor, take-up motor, and in the ballast power
supply, these automatically shut down the projector
if either of these motors or the ballast power supply
overheats.

The power amplifier located on the projector
pallet is wired so that the Aircraft P.A, priority
system will automatically override ail movie audio
in case this is ever necessary,

The above information covers the projector as
installed in aircraft, we understand that the same
type projector is to be used in the new AUTOMATED
Theaters, however there is a possibility that some
changes may be made. The projection equipment
was built to conform with the space available for
its installation in the aircraft, in the theater instal-
lation greater space will be available, so some
modifications may be made; however this will not
alter the working principle of the projector itself.

We are indebted to INFLIGHT Corp., The Hok-

ushin Electric Works and Carbons Inc. for their
Cooperation and the use of data and illustrations.

THEATRE AUTOMATION

“8TRON/HORTSON PROFESSIONA

XeTRON

A Pivision op
CARBONS, iNg,
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HOKUSHIN
AUTOMATIC 16-mm FILM PROJECTOR

Now, HOKUSHIN has completed an up-to-date
projector, HOKUSHIN Automatic 16-mm Film
Projector, Model TC-510D, by introducing various
automatic mechanisms in its operational units.

This new projector, Model TC-510D, has the
following improvements and additional features
compared with the projector heretofore in use.

1. Automatic stop at a predetermined frame
position.

Automatic stop at the end of the film.

Automatic replacement of projection lamp.

Automatic replacement of exciter lamp.

Automatic restoration of film loop.

. Automatic control of external apparatus (Cue-
signal). ;

7. Quick-starting.

Sk W

8. Reverse operation.

9. One-touch switching and remote switching for
optical and magnetic sound reproduction.

10. Alarm for film cut.

11. Remote operation.

12. Low-inertia drive-motor (current, approx. 3.54).

13. Level matching for optical and magnetic
sound reproduction.

14.  Sound-system chezk circuit.

15. Improvement in sound signal-to-noise ratio.

16. Quiet operation.

17.  Overall use of semi-conductors.

18. Easy operation.

THEATRE AUTOMATION

There are two types, Model TC-510D and Model
TC.510D-25. The former is of the 2-3 pulling-down
intermittent projection type - and the latter is of;
the régular interval pulliitig-down  intermittent
projection type designed for use with the European
system of 25 frames per second.

Model TC-310D



THEATRE AUTOMATION

Automatic Stop

The projector can bz stopped automatically at a.
predetermined film position.

The stop.signal detector is provided at the place
6 frames above the film aperture on the sound
track side.

When the metallic foil fitted on the film passes
this place, a stop-signal is issued. By this electric
signal, electromagnetic brake is applied on the
drive-motor.

When the frame counter mechanism has rotated
the number of times as many as the predetermined
number of frames, the main motor is clutched by
the action of the DC current and as a result the
projector is stopped at a position which permits
still projection. This frame counter is provided with
mechanisms for forward and reverse operations.

Since the detector and frame counter circuits use
high-sensitivity semi-conductors, their precision is
insured.

When the film runs out, the projector stops
automatically.

The detector, which functions to stop the
projector, is provided below the upper reel arm.
When the film passing between the rollers runs out,
the detector issues a stop-signal.

By this electric signal, the projector is stopped
automatically

Quick-starting

Both picture and sound are stabilized in less than
second after the starting of the projector.
For driving, a low-inertia DC-exciting synchronous

THEATRE AUTOMATION

'motor is used. Further, by the use of a ball clutch,
ithe sound drum is made to operate forced rotation.

] 1000

; —TILTER CIRGUE
AUTOMATIC LIGHT MAGNETIC SOUND
CONTROL AMPLIFIER PREAMPLIFIER

POWER CIRCUIT
FOR AUTOMATIC
LIGHT CONTROL

OPTICAL SOUND
PREAMPLIFIER

MONITOR

SQUND GHECK
AMPLIFIER

OSCILLATOR
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PEDESTAL
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THEATRE AUTOMATION

Reverse Operation

By operation of push-button switches, “FOR.
WARD,” "STOP” 4dnd "REVERSE,” the projector
can be switched easily from forward to reverse
operation or vice versa.

Damages that would be caused on the film by
the run-out of the lower loop or shock are com.
pletely prevented.

330-———~-150- ————275—"

-9
—_—

1220 +20 ADJUSTABLE

i

e
el

»

>

+ jolo)]

a
O

e =

Ll

{
- =
1120 4192 5—~—102.5 1120 mo._ 20752075 |-30

625 475

DIMENSIONS OF PROJECTOR (mm)

Automatic Light Control

Light intepsity is automatically controlled in
accordance with variation in film density.

The photosensitive element is provided at the
place 4 frames above the aperture and measures the
light intensity. In accordance with the difference
between the measured light intensity and the preset
light intensity level, the servomotor causes the
neutral density filter to rotate and thereby the light
intensity entering the vidicon camera is maintained
constant automatically. The operational response
time is less than 0.5 second.

One-touch Switching and Remote Switching
for Optical and Megnetic Sound Reproduction

By single operation of push-button switch
"OPTICAL-MAGNETIC” on the main control
panel of the projector, the sound head unit and the
amplifier circuit are switched simultaneously from
optical to magnetic or vice versa and at the same
time the indicator lamp on either side of push-
button switch “"OPTICAL” or "MAGNETIC” is lit.

In a similar manner, switching from optical
sound reproduction to magnetic or vice versa can
be operated by the remote contro) switch.

Automatic Replacement of Exciter Lamp

Should the exciter lamp fail during the projection,
it is replaced with a spare lamp ready for working
in less than I second.

If the spare lamp is broken, this is indicated by
'the flickering light of push-button switch "EX.
LAMP CHECK” on the main control panel.



THEATRE AUTOMATION

Model TC-510D
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THEATRE AUTOMATION

, The operation of the lamp replacement mech.
‘anism can be checked by means of the same push-
jbutton switch.

Automatic Replacement of Projection Lamp

Should the projection lamp fail during the projec-
tion, it is replaced with a spare lamp ready for
working in less than 1 second.

If the spare lamp is broken, this is indicated by
the flickering light of the push-button switch “PROJ.
LAMP CHECK” on the main control panel.

As soon as the lamp is automatically replaced,
the lamp operation hour meter makes a new start.

The operation of the automatic lamp replacement
mechanism can be checked by means of push-
button switch “PROJ. LAMP CHECK” on the
main control panel. When a bulb is 'broken and
the filament is short-circuited, since each bulb is
connected with a quick-break fuse, no hazard will
occur,

Automatic ﬁ/:ﬂ Loop Restoration

If pictures fleet during the projection as the
lower loop runs out, the lower loop is automatically
restored. This operation continues until the loop is
restored to its correct size.

Automatic Control of External Apparatus
(Cue-signal)

The cue-signal detecting unit is of the same
structure as that of the stop-signal detecting unit.
It is provided at the place 6 frames above the film
aperture on the perforation side.
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THEATRE AUTOMATION

When the metallic foil fitted on the film passes
this detecting unit, a electric signal is issued. By
this signal, external apparatus such as dunning,
slide and opaque projectors are controlled.

Alarming When the Film is Cut

When the film is cut during the projection, the
supporting arm of the damping roller is lifted
upward and the microswitch closes circuit, thereby
the alarm lamp on the upper side of the projector
is flickered.

At the same time, this is indicated by the
flickering light of push-button switch “ALARM
RESET” on the main control panel.

These alarming operations can be stopped by

pushing push-button switch “ALARM RESET.”

Plug-in Amplifiers

Such amplifiers “and relay circuits as monitor
amplifier, amplifier for automatic light control,
relay circuit for automatic exciter lamp change,
checking signal oscillation circuit, relay circuit for
4000% high-cut filter, pre-amplifiers for magnetic
and optical sound reproduction are removable for
easy maintenance.

Intermediate Takeup Reel for Little Capacity

To save time, two takeup reel shafts are provided.
One is for large capacity up to 1,200 meters (4,000
feet), the other for little capacity up to 120 meters
(400 feet).



Remote Operation of the Projector i mv RC .wmo.m.—.ﬁozu mﬂoog oc~cm :
. QUBLE-SHOOTING CHARTS:

By means of the remote switches, remote oper-

ation can be made mow. start, stop mbnm reverse, _ Do you know just how many troubles can happen to the
change-over from optical to magnetic sound sound and projection mAEEEmE you operate daily. ,“.wm

. . number goes up into the thousands. How would you like
reproduction and vice versa. to own a book that not only lists all these troubles, hut
gives full clear instructions as to just what caused the
trouble, and what you must do to correct the trouble.
With this new book you can find INSTANTLY the cause
and remedy for any trouble in any part of your projection
or sound circuit.

STOP (RED)

REMOTE YeL.
LOCAL YEL)

The book lists all troubles that can happen to your pro-

jectors, arc-lamps, soundheads, motors, generators, ampli-

fiers, recifiers, change-overs, wiring, screens, ectc., etc.

The book gives full clear instructions for the inspection

; and maintenance of all projection equipment to prevent

] . sudden breakdowns, and to obtain best possible results
il _ from your equipment.
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CAMERON-BOOKS' HAVE, BEEN USED THROUGHOUT, THE WORLD

EXAMINATION QUESTIONS cind ANSWERS
on SOUND MOTION PICTURE ' PROJECTION
A book containing the questions (with answers)
asked by the various examining boards through-
out the United States and Canada, when taling

.Tm examination for projectionists’ operating
license.

VU METER AND VOLTMETER

OF PROJECTION LAMP
MAIN CONTROL PANEL

Put on your own Quiz program, see how many
R of the n?ommmosm you can answer without turning
33_@21_3 ) to the answers given in the book. See for your-

t b self what rating you would get if you were re-

called for examinatiorn.

REVERSE BLU

i Sit down with these questions and see just how many yeu
| [t Rt arg can answer. A list of over 500 questions with answers will be found
meRnsaagin Cameron’s QUESTIONS AND ANSWERS
State what percentage of light is lost between the arc and the
screen, through the oplical train of the projector. State at what
points in the optical train the light is lost and give the percentage
; of loss at each of these points. Quote figures to show how you
| arrived at the result.

ALARM RESET (RED!

OPTICAL tYEL»
MAGNETIC (YEL
€X. LAMP CHECK IRED)
b

2. Why is the sparking less in a generator and greater in a motor,
when the brushes are rocked forward in direction of rotation?

PROJ. LAMP CHECK REOD!

3. State the theory and operation of a simple vacuum tube

4. What is the ideat condition as regards drop in wiring up an elec-
trical circuit?

5
6. Describe a two-phase and a three-phase alternating current.

How is the speed of a constant current motor governed?

7. The Iront shutter and the rear shutter on a ‘projector both run
clockwise, yet one cuts olf the lower part of the light beam, whils
the other cuts off the upper part of the light beam. Tell how
is possible.
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+ JAMES R. CAMERON and JOSEPH S. CIFRE

A book that will settle all your “movie” problems
since motion pictures were first introduced

by JAMES R. CAMERON

Fellow, Soclty of Motion Pleture Englnecrs. 1

i

S7HLLT NOLLOW ONIS

The Acoustical Suclety of America, e _
. Amerfes Photographie Soclety ...w i
. _ <
| : BB ! fth EDITION Price s15.00 8th EDITION 1010 Pages
f a,;..g@._r ] ) crammed £ _ : i 2y ”
W e moion peane noviey v Gl m======Price $15.00

s | the showing of the first motion picture
3 3in 1896. The book contains over 250
= 1llustrations, and many tables and dia-

BRI TE3 i YEAR OF PUBLICATION

scope, the book contains nearly 3,000 Cameron’'s MOTION PICTURE PROJECTION was the |
e _J::mw nc<n1=m all v__.._.,....z. of the in- 1irst book for projectionists to be endorsed by the Inter-

national Office of the I. A. T, S. E. & M. P. M. O. of the
+ dustry. United States and Canada. Cameron's books also carry
w:m:::_nﬂw::mn endorsement of the British Guild of Pro-
. ectionists.
What do you want to know about Sound Motion FILM NEWS, New York City
Pictures . . . Your answer is in this book. SOUND MOTION PICTURES is an

encyclopedia of information cnvering <honting, editing and Iibora-

tory work. It covers recording and reproduction of sound motion pic-
THE NEW EDITION HAS BEEN COMPLETELY RE- v tures as thoroughly as any studio technician may desire, yet gives
WRITTEN AND BROQUGHT RIGHT UP-TO-DATE—-

W

the 16 mm users the specific data they need. The hook will he worth
many times- its cost to those having any remote connection with
moticn pictures and television.” L
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