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FOREWORD
THIS book makes no claim whatever to be an exhaustive work of

In it I have tried to compile a useful book for selftuition, which aim, if I understand my task correctly, implies
reference.

three things.

One of them is that the volume shall contain enough facts to
turn a reader who knows little or nothing about motion picture
work into a student needing only the addition of actual experience
to become moderately competent.
The second necessity for a home educator is that its scheme of
tuition shall help the facts to be assimilated as easily as possible.
The third, and most difficult, thing of all is to make the book

For, no matter how erudite, a volume which chokes
readers off (unless it be destined to be foisted upon youthful and
unhappy pupils as an instrument of torture) must necessarily fail
of its object. It will fail for the obvious reason that it won't be

readable.

read.

Readability in a would-be popular technical publication seems
to me, therefore, a thing no less valuable than difficult to contrive.
COLIN N. BENNETT.
PADDINGTON,

March, 1923.

PRINTED IN GREAT BRITAIN
AT THE PITMAN PRESS, BATH

CONTENTS
PAGE

FOREWORD

CHAPTER I
TECHNICAL SURVEY OF GROUND TO BE COVERED

.

Kinematograph filmEssentials of film production

IMPORTANT NOTE
SINCE this book went to press H.M. Stationery
Office have issued new Statutory Rules and Orders,
1923, No. 983. Readers who are concerned
with

the legal side of the Kinematograph Projection

Industry are strongly advised to obtain a copy of
these rules.
They may be purchased through any bookseller
or directly from H.M. Stationery Office, Imperial
House, Kingsway, London, W.C.2, price 4d. net.
(3289)

Relation of shutter to projection speed and light economyDrum

shuttersThe screen

CHAPTER VI
SOME PRESENT-DAY PROJECTORS

.

68

Kalee Indomitable projectorSimplex projectorMoy projector
mechanismButcher's Silent Empire machineRoss projector" Day " projector" Howarth" projector

CHAPTER VII
HOME AND EDUCATIONAL MACHINES
vii

.

.

85

CONTENTS
PAGE

V

FOREWORD

CHAPTER I
TECHNICAL SURVEY OF GROUND TO BE COVERED

1

Kinematograph filmEssentials of film production

CHAPTER II
ABOUT PROJECTORS AND OPERATING .

9

MaskingThe masking of film pictures

CHAPTER III
THE ILLUMINANT

21

Arc lightSize of carbons for projector arcsLight centringLimelightOxy-acetyleneIncandescent " tungsten" electric light

CHAPTER. IV
THE CONDENSER

42

.

Sorts of condensersCondenser positionCondenser mounting
Variable focus mounts-Condenser size-Care of condensers-A
note on light cut-offsThe objective, or projection lensVarious

British projection lensesAnastigmatic versus astigmatic projection
lenses

CHAPTER V
THE ROTARY COVER SHUTTER

.

.

59

Relation of shutter to projection speed and light economyDrum

shuttersThe screen

CHAPTER VI
SOME PRESENT-DAY PROJECTORS

.

Kalee Indomitable projectorSimplex projectorMoy projector
mechanismButcher's Silent Empire machineRoss projector" Day " projector" Howarth" projector

CHAPTER VII
HOME AND EDUCATIONAL MACHINES
vii

.

.

85

viii

CONTENTS

CHAPTER VIII
MORE ABOUT MACHINES AND OPERATING

PAGE

92

.

The operating roomTools and repairsThe change-over system
,-Projector motor driveGeneral disposition of electrical gear

A GUIDE TO

CHAPTER IX

KINEMATOGRAPHY

Screen curtains and controls

MAKING UP THE PROGRAMME

.

.

(PROJECTION)

109

Cleaning the projectorFirst run filmsShowingFire extinguishing appliancesProjecting still slidesPreparation of scratchedin-announcement slidesPainted-on announcement slides
Photographic still slides

CHAPTER I

CHAPTER X
ELECTRICAL NOTES FOR OPERATORS

.

122

Ohm's lawAmpere meters and volt metersElectrical circuits
and switchesWires and fusesNon-conductors and insulation
resistances and resistance wireResistance wire tablesArc

Technical Survey of Ground to be Covered
You want to know how a moving picture is taken and shown ?
Here is an outline of how it is done. First, thin transparent cellu-

lampsWiring lamps from three wire supplyA note on wiring
bell circuitsDirect and alternating current

loid in continuous rolls, about a yard wide, is coated with a photographic emulsion. This emulsion-coated celluloid is cut into
ribbon-like strips one and three-eighths of an inch wide, and anything

CHAPTER XI

up to four hundred feet long, and a kinematograph negative is

connecting and testingTesting for groundsWiring incandescent

D.C. DYNAMOS .

144

Various dynamo windingsCare of dynamosBedding brushes
Dynamo drivingThe prime moversMotor generatorsRotary
transformers Auto-converters Current rectifiers Projector
driving motorsStatic transformersLiquid resistancesTesting

for armature faults

CHAPTER XII
THE MANAGER-OPERATOR .

158

When a manager must operateGetting the most out of the staff

Beating competitionAdvertising that paysTry itFaults to
be alive toObtaining and holding a job

CHAPTER XIV
KINEMATOGRAPHY AND THE LAW

168

Summary of the Kinematograph Act, 1909Regulations as to
safetyLicensing authorityPenaltiesLocal regulations
London County Council regulationsGeneral conditionsSummary of Act relating to children attending kinematograph and
other showsCelluloid and Kinematograph Film Act, 1922
ScheduleLocal Film Storage ActsSummary of Railway Regu-

lations for carrying film programmesSummary of the Entertainments TaxLondon County Council RegulationsThe Copyright
Act, 1911Summarized statutory rules and orders made under the
.

.

mechanism that feeds the sensitive celluloid strip rapidly along
behind the lens, so that a series of small photographic negatives
are taken on it at the rate of sixteen distinct negatives a second.
The exposed film is developed and fixed just like the films out of
an amateur's snapshot " Kodak."
A positive transparency on celluloid is next printed off the
moving picture negative. In kinematography, this positive transparency is talked of as a "print " or a " film." That leads to no
confusion, for paper prints are never made, and though the negatives are just as truly " film " as are " prints " from them, only the
positiVe pictures get into general circulation to the picture shows.
The process of film making is now complete. It has given us
a length of flexible celluloid ribbon, bearing upon its face a series
of small pictures placed at regular three-quarter inch intervals of
space, and taken at regular though minute intervals of time, the
actual time lapse between recording each picture being onesixteenth of a second. You know what a gramophone record is ;
well instead of a record to produce sounds, we now have a film

record ready for reproducing the small photographs, so that

Kinematograph ActFire appliancesEnclosuresLimelight

INDEX

made upon this negative" stock," by exposing it in a kinematograph
camera.
The camera differs from an ordinary one by containing special

192

hundreds may see them at a time.
To re-create the sense of motion from a kinematograph film,
we must project the pictures upon the film band on to a suitable
1

1(5289)
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screen by means of a powerful light and a lens known as the "objective." The system is the same as when showing ordinary slides
in a magic lantern, except that the film pictures must be projected
in rapid succession by feeding the band along behind the objective

lens, just as the negative film was originally fed behind the lens
of the kinematograph camera. The mechanism of the projector
sees to it that each picture is replaced by the next at one-sixteenth
second intervals.

Let us pause a moment to consider what we have done. We
have, by means of photography, formed a film bearing on it a
series of photographic records of a definite scene covering a definite

time interval, and we will suppose, since it is the whole aim and
end of kinematography, that the picture records are of a moving
object or objects. We have then arranged a form of magic lantern
by which the pictures can be flashed upon a screen in the same
order and at the same time intervals as they were taken.
One of two things must happen : Either the screened pictures

will appear as what they areseparate, isolated photographic
records shown one after another in rapid successionor : The

pictures will blend, and we shall have created an illusion of motion

in the shadow image thrown by the lantern lens ; we shall have
arrived at, or near, a realization of the kinema of the ancient Greeks,

by which word they meant, not a picture palace, but the idea of
motion without relation to dynamic force that motion produces.
We know, of course, that the movement illusion actually does
take place. The existence in our midst of kinemas (modern this
time, or we may call them cinemas if we like, for the "k " of the
Greek language did duty for our " c " also), to say nothing of
" Picturedromes " and " Cinepalladiums," proves it. But why
do the shadows thus move ? What makes the separate picture
records, or rather their screen images, seem to blend together ?
It is an attribute of human eyesight which is responsible for the
illusion. Its name, Persistence of Vision, and, for a wonder the
name is an accurate description of fact. Our brain retains an
impression of objects seen, for a brief period longer than the eye
sees them. Thus, when we hold up a burning match, watch its
flame, say, while we are lighting our cigarette, then give a puff
and blow the match out, the brain continues to record sight of the
flame for the tenth to the twentieth part of a second after it has

been extinguished. In this instance, we can't prove it. We
must take it on trust. Other simple experiments enable us to prove
it easily enough. Tie a wad of cotton waste to the end of a stick,

dip the waste in paraffin, light it, and twirl the burning brand
rapidly round and round. If you twirl fast enough, you will get
the illusion of a complete circle of flame. If you think the effect
wholly due to spreading of the burning paraffin vapour in the air,
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use a smouldering stick instead, which glows red but does not
flame. You will still, though with more difficulty, be able to get
the red circle illusion.
Obviously, there is not at any time a real complete luminous
circle. It is persistence of vision that is filling in the dark track

where the flame or glowing wood passed just before.
Here is an even simpler and much safer illustration. Watch the
sand stream trickling down inside an egg timer. It does not look
like what it is : a rapid succession of separate falling grains. It

reminds one more than anything of a fine, continuous stream of
liquid. The motion of individual grains is too fast for us, and
instead, we get a sense of flowing continuity as the result of per-

sistence of vision striking an average of the total observed
motion.

There is yet another instance of persistence of vision which I
will cite because it brings us very near to the same state of things
encountered in motion picture projection. In some localities the
streets are still lit at night by arc lamps fed with alternating current.
Unlike direct current, this alternating current passes through
the electric cables connected with the lamps as a series of impulses
separated by minute time periods in which the transmitted energy

dies away to nothing. If you stand under an alternating arc

having a frequency of about fifty go-and-return impulses (cycles)
a second, the light will seem to you steady. You will not suspect

that in reality it is blinking hard all the while. Now twirl your

walking stick fast round and round in the air, and look at it. You
will see about fifty separate sticks ; this simple experiment at once
demonstrating (a) that persistence of vision is at work, and (b) that
in reality what you had taken to be a steady light is continually
waxing and waning at an enormously rapid rate.

Would you, under such circumstances, say that your view of
the whole street was not real, but merely " an optical illusion " ?
In a sense you would be right in saying so, and in a sense you
would, I think, not be right. Anyway, by your answer to this
question you must decide whether those people are wholly right
who make a point of dinning into us that motion pictures are " all
an illusion." For they give us on the projection screen very much
the same sort of thing we get when standing out of doors in the
illumination of an alternating current street arc lamp. The motion
picture is really a still photographic transparency thrown upon the
kinema screen for about the twenty-fourth of a second, during
which time the light usually blinks twice. Then the light gives a
third blink having a duration of about one forty-eighth of a second,
and during that third blink the still picture is changed for a new
one, showing in those objects to be represented as " animated " an
advance of movement corresponding with the chronological time

4
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lapse of one-sixteenth of a second, which the change represents.
Think of the twirled walking stick which had moved on a little bit
between the time when the alternating arc went dim and when it
jumped up bright again, so that its track shows as a sharp repetition
of itself, a repetition further multiplied by persistence of vision.
Then you can hardly fail to see how close is its parallel with the
state of things when projecting a motion picture.

Kinematograph Film
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the rewinder's free spindle. The end of the film is attached to the
spool hub by slipping it into a slot provided for it, or underneath a
flat leaf-spring catch, and the rewinder arm is turned until the film
has all been wound upon the spool. The spool is then placed over

the spindle of the upper arm of the projector, the end of the film
unwound and threaded under the jockey roller and around the
teeth of the upper sprocket L. This " sprocket," or sprocket wheel,
is a revolving metal drum hollowed out in the middle and having

To a picture show operator the word " film " signifies a long strip
of transparent celluloid, or aceto-celluloid, five to six thousandths
of an inch thick by one and three-eighths inch wide, bearing upon
it a series of chronologically arranged photographic transparencies
representing the movements of moving objects recorded at equal
time intervals of one-sixteenth of a second. Each film picture is one
inch wide by three-quarters of an inch high. As the film's width
is three-eighths of an inch greater than that of the pictures upon
it, there is at either side of the film-strip a blank margin of threesixteenths of an inch. It is called the " perforation edge " because
it is punched with exactly-sized and spaced holes, or perforations,
sixty-four perforations a side for each foot of filmthat is, four
perforation holes a side to each film picture. Each perforation
hole has the shape of a cushion-ended oblong, and corresponding
holes on either perforation edge must be exactly level with one
another. Their use is to afford grip for the claws, or teeth, of the
projector sprocket wheels and intermittent mechanism. Ordinary
celluloid film base is highly inflammable, and has to be guarded

not only from actual fire but from exposure to excessive heat.

Aceto-celluloid film base will not easily burn, and from this is made
the transparent support for nearly all " non-flam " films. The

reason why it is not so popular as the highly inflammable film is
because it is not quite so tough or so flexible. Also it expands and
contracts more when wetted or dried. This last objection weighs
chiefly with motion picture producers and printers, for unless a
film is almost free from expansion and contraction in process of
printing and developing, the pictures, when they come on the
projection screen, will not be as steady as they should be.

Essentials of Film Projection
So far, I have given a very brief general description of what
happens when projecting motion picture film. It is time to crystallize our ideas upon projection and projectors. Fig. 1 is a diagram
showing the bare bones of a simple motion picture projector.
X and Y are the upper and lower film spools. Film to be exhibited
is first wound upon X. To do this, the empty spool is slipped over
the driven spindle of a rewinder, and the unspooled film placed upon

FIG. I.-THE ESSENTIALS OF A PROJECTOR

at either edge sharp-pointed projections, or teeth, so spaced as
to engage with the film's perforations, or sprocket holes.
After passing film over the top sprocket L, a little slack is left,

called the top loop, and then the film strip goes through the film
trap C, wherein is the gate mask aperture. The gate of a projector
is formed of a front and back metal supporting plate, at either side
of which are polished steel flat rods, or runners, which tend to come
together under gentle spring tension. In the middle of the front
plate of the gate is an oblong hole cut a shade smaller in either
dimension than the size of a film picture. It is as each picture
comes squarely behind this hole that light from the projection lamp

7

GUIDE TO KINEMATOGRAPHY

TECHNICAL SURVEY OF GROUND TO BE COVERED

shining through it causes the projector's optical system to send an
image of the picture out of the projection lens D (situated a little
way in front of the gate aperture) and on to a reflecting screen at
the far end of the hall. The function of the top sprocket L, which
keeps continuously rotating all the while the projector is at work,
is to unwind film from the top spool X at an even rate and feed it
to the top loop above the film trap. In similar fashion a lower
sprocket M winds the film off on its way to the lower, or take-up,
spool Y after it has passed through the gate. Meanwhile we are
still up against the problem of exactly how our film pictures are

narrower dark sectors of the shutter pass before the lens while the
picture in the gate aperture is stationary. They might therefore
seem to be doing no good, but simply to be wasting light which
could otherwise get to the projection screen. Actually these two
" dummy " or " non-flick " blades are depended on to counteract

6

brought one after another to rest behind the mask aperture for

their projected images to be flashed
upon the screen steadily at the rate
of sixteen a second. That effect is

produced by the combined action

of the projector's rotary shutter,
indicated at E, before the lens

front, and its intermittent mechanism indicated between the gate C
and lower sprocket M.

There are three well-known and
entirely different types of mechanism for producing intermittent film
movement. One of them, the claw
movement, is almost entirely confined to kinematograph cameras.

The other two are to be found
FIG. 2

on present day projectors, while

each type of movement has several
modifications.
Projector escape-

ments generally belong to the classes of " dog" or " beater"
movement, and of "Maltese cross" or "Geneva star" movement. These will be described in greater detail in the next
chapter. The type of "intermittent movement" figured in the
present diagram is the "dog," which, though it causes the film
intermittently to shift one picture length (three-quarters of an inch)
down between the gate runners, and to come to rest again for projection of the film picture, does not of itself contain any mechanical
part moving other than with an even continuous rotation. Intermittent mechanism is usually so geared with the projector shutter

that the shutter makes one complete turn for each film picture
screened. This shutter is generally made up of three separate
sectors of a circle of thin blackened metal (Fig. 2). The widest dark
sector is meshed in phase with the machine's main gearing so that it

swings round and cuts in between lens and screen at exactly that
moment when the film starts on the move in the gate. The two

the sensation of flicker caused by recurrent passage before the
projection lens of the third, or " cover" blade, as it is called. Why

three flickers occurring in a certain time should fail to be noticeable
where one only of these flickers would be highly objectionable is an
interesting and quite simple point which none the less baffled motion

picture men for many years. It will be explained in the next
chapter.
After the film has "run through" the machine, that is to say
after it has passed through the gate and done its work, the
bottom sprocket M passes it to the bottom spool Y, also known
as the " rewind" spool. This spool is kept rotating either by gear
or chain drive. To its hub the first end of the film must be made
fast during threading up the machine. This outer end, otherwise
the " leader " or " tag," winds on as fast as sprocket M permits
it to, and the remainder of the film follows it. For this purpose
the take-up, or rewind, spool is driven at a rather more rapid rate
than necessary. But instead of being " positively " driven, it has

a slipping clutch placed between itself and the driving impetus, so
that the film strip between M and Y is kept continuously taut and
under gentle tension, but is not subjected to a hard enough pull
to cause it to snap. All the same, film does sometimes snap at the
rewind, through defect in itself or on account of faulty joining or
harshness of the rewind drive.
That should be enough, almost, for our preliminary sketch of the
action of a projector. Just a word or two I will add in preparation

for further study of the illuminating and optical system of the
machine. The most usual source of illumination, by far, is a
hand-fed, open-type electric arc lamp, indicated in our diagram
at A. In front of it is the condenser, a combination of two or more
large magnifying (or convex) lenses, usually of four and a half inches
diameter. Their function is to collect as much as possible of the

light generated at the arc crater A, and concentrate it upon the

particular film picture at the moment held in the gate mask

aperture. To do this properly the positions of arc and condenser
have to be so arranged directly in line with the mask aperture's

centre, and at such a distance behind the film that it receives upon
it a light spot of exactly the right size and intensity to give the film
picture the utmost possible illumination.
We can readily understand how, in a general way, the projection
lens D, mounted in correct focus before the projector's gate aperture,
is thus able to throw a sharp shadow image of the film picture upon

8
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the projection screen. It is exactly the same phenomenon with
which we become practically familiar in any toy, or other, magic
lantern. It will be well at once for us to notice that, since the
action of a projection lens causes light rays coming through it from
the film picture to cross each other on their way to the screen, this
will have the result of reversing the objects in the picture itself.
On that account, film has to be threaded in a projector so that the
pictures on it are upside down, for the screen images of those
pictures to be right way up.

We are now ready to enter more in detail upon the various
problems which have to be understood and grappled with by a
competent motion picture operator.

CHAPTER II

About Projectors and Operating
KINEMATOGRAPH film comes into the hands of the picture theatre

operator all ready for showing. To get the moving pictures on
the screen we only have to " put the films through." "Putting
through" is operators' jargon for threading them on the projector
and starting it running. From Chapter I we recollect that the
main functions of a projector are apportioned to its various parts

thus-

The Escapement.Imparts to the film its intermittent motion.

The Illuminant.Supplies the light by which the enlarged
picture is seen on the screen.

The Condenser.Throws the light on to the film in the

projector gate.
The Objective, or Projection Lens.

Focuses the picture.

The Rotary Shutter.Cuts off light from the screen during

picture shift.
There still remains a sixth essential part of the projection system

which must be added to complete the whole, though it is not
a part of the projectorThe Screen.Upon which the enlarged picture or "screen
image" is thrown.
Of the six essential components of projection, I shall say at
once that the second, "The Illuminant," is bound up with the

study of electricity. This is so big a subject that the little I have
to say about it must be kept back and given a subsequent chapter
to itself. We will deal with the other necessary points now. They
will be more than enough to fill several chapters.
Later on I shall figure some commercial projectors, not forgetting
a few small machines adapted for use in the lecture room, school

room, or home.

By then it will be time to have a few words to say about the
housing and arrangement of machines in picture theatre operating

That will bring us to many important if not interesting
points in the construction and fitting up of operating, rewinding,
rooms.

and repairing rooms, and when they have been discussed we

shall naturally be interested to try the working of our installation.
So then we will (mentally) put through a film or two.

Projector Escapements
Escapements, or intermittent motions, usually met with on
modern projectors may be divided into three broad classes9
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Pin, or Claw, Escapements.
Maltese Cross (often shortened into M.C.) Escapements.

Dog, or Beater, Escapements.

CLAW ESCAPEMENTS vary greatly in detail, but agree in the

following essential points
The film is shifted in the gate by the engagement with its perforations of claws, hooks, or pins. The claws usually derive
their up and down motion from an eccentrically pivoted crank,
and get their backward and forward motion from a cam or a
drunken screw. The whole cycle of the intermittent movement
is completed with each picture shift, therefore each picture shift
should, so far as that is concerned, be identical. Claw motions,
from the nature of their design, are adapted to grip perforations
at the sides of the actual picture being projected at the moment.

ABOUT PROJECTORS AND OPERATING
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The disc Q, Fig. 3, must be imagined as continuously revolving

during the time the mechanism is in operation. H is a spindle

fastened at right angles to the face of Q, near its rim, and on H are
pivoted the claws G, G. We here have a converse of some mechanical conditions that govern the action of an ordinary reciprocating
steam engine, for instead of a reciprocating crank G, imparting

rotary motion to the disc Q, the continuously rotating disc Q
will impart a reciprocating motion to G. This up-and-down
oscillating action is controlled and given an additional backward
and forward swing through the spindle Z, being held in the cam
K, Fig. 4.

Now consider what will happen when the rotary disc revolves in
the direction of the arrow. The claws G, G
will be given a diagonal pull, alternately down

and to the left, and up and to the right.
That is to say, each time they are pulled
down they will engage the film perforations.

As the downward action ceases they will
automatically free

the perforations and

remain free while they return to the top of
their travel, engaging with new film perfora-

tions at the beginning of their next down-

ward thrust. In other words, so long as the
disc Q is turning, the film in the gate will be

half the time still and the other half in

FIG. 3

FIG. 4

CLAW MOTION

The advantage of this will be understood when we have considered
the bearing of film shrinkage upon steadiness of projection. See
later on.
A classic example of claw motion, which I myself believe to

have been the first really accurate and precise film shifting
mechanism ever adapted to commercial use, was the Lumiere claw
escapement embodied in the Lumiere Cinematographe. It was
with a Lumiere machine that the first continuing run of moving
pictures was given at a London music hall in 1895, the start of all
things for the British commercial kinematograph industry. The

best known modern example of a claw projector is the Kineto,
Model B, a hardy and splendidly made machine which fully
retained its popularity with the profession until 1913, when the
company controlling rights in its sale and distribution shelved it
in favour of an imported American machine.
The principle of the claw motion may be better understood on
reference to Figs. 3 and 4.

motion, being pulled down by equal amounts
at equal short intervals.
FIG. 5.-MALTESE
MALTESE CROSS ESCAPEMENTS. Modern
CROSS MOTION
Maltese cross movements are descendants of
the" Geneva stbp," by which overwinding of watches is prevented.
In its first modification for moving picture work the Geneva

stop became a star wheel, with the stop-wind so altered that
instead of jamming the projector mechanism it turned round a
sprocket just enough to shift the film in the gate one picture
length.

Out of the star was evolved the present four-armed cross,

embodying what proved to be the best compromise of rapid
picture shifting, accurate locking between shifts, reasonable gentleness on film perforations, and good wearing qualities. Wear has
been further lessened by encasing the M.C. in an enclosed oil bath.

I have already said that, at the present time, " claw motions"
are usual in motion picture producing machinery, but are not met
with in commercial projectors. The escapement has been explained

here for the double reason that it is simple to illustrate and to
understand, and that it forms a natural starting point for the
comparative study of the other intermittent mechanisms which
follow.

APE -MP
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The action of a Maltese cross movement is shown in Fig. 5,
where A is the continuously rotating driving member and B the
intermittently rotating driven member of the escapement. On the

has a steadying action upon the screened picture, by controlling

shaft of B is fixed the sixteen-toothed (four picture) sprocket wheel

that shifts the film. It is held in continuous contact with the
perforations of the film in the projector gate at a point as near

below the mask aperture as possible.
The finger wheel (sometimes called locking ring), marked A,
rotates at constant speed, usually by direct drive upon the opposite

end of the spindle bearing the pulley wheel. The portion A,
tinted in the illustration, stands up from the back plate, shown

13

the effect of the film's inertia.

Although at first it may seem that a complete picture shift

corresponds with a complete cycle of the M.C. escapement, a little
consideration will show it does not. There are four slots to the
cross B, only one of which is moved on at a picture shift, so that in
reality the movement cycle of the escapement only completes itself
with every four picture shifts. It follows if there is the least fault
in the centring, milling, or assembling of the cross or intermittent

in outline, while the latter, which is cut solid with the finger wheel,

carries upon it the striking pin or roller C.

By studying the

FIG. 6.-THE MALTESE CROSS MOVEMENT OF A
GAUMONT PROJECTOR

diagram it will be seen that during about four-fifths of the revolution of A, one or other of the hollowed faces of the cross rests

motionless upon the curved rim of the finger wheel. At this
time the intermittent sprocket is at rest, and the picture con-

sequently stationary in the gate. But as the striking pin C comes
round, its path takes it into a slot of the cross. At the same time,
the hollowed out portion of locking ring A allows of the cross B
making a quarter turn, till the striking pin can free itself for another
revolution of the finger wheel. Upon this, the next face of the
cross becomes automatically locked upon the raised rim of the
locking ring. Diagram illustrates the middle of picture-shift period.
The design of a Maltese cross movement does not permit of
the intermittent sprocket engaging with the perforations of the
actual picture being screened before picture shift. On the other
hand, the movement possesses a distinctive feature in locking the
sprocket shaft securely between shifts. The locking undoubtedly

FIG. 7.-POWER'S NO. 6 MECHANISM, SHOWING ESCAPEMENT

sprocket, the fault will reveal itself as an upward and downward
rolling of the projected picture.
A Maltese cross movement, to be tolerable at all, must be quite
accurate. Then it cannot be beaten.

The time during which each picture is showing, as compared
with the time it is blotted out during picture shift (generally
referred to as the ratio of open to cover period), varies with the
Maltese cross escapement between four to one and six to one,
according to the proportioning of cross to finger wheel diameter.
By fitting the striking pin C with a revolving hardened steel sleeve,

crosses can be kept fairly silent working up to a ratio between
five and five and a half to one.
THE POWER'S No. 6 ESCAPEMENT I take leave to regard as a
variety, albeit a distinctive variety, of Maltese cross motion.
It is shown in Fig. 7, and differs from the regular M.C. motion in

0 11

1111=111111111=1111111111101111MIL ima==k.

15

GUIDE TO KINEMATOGRAPHY

ABOUT PROJECTORS AND OPERATING

having striking pins, four in number, mounted on the arms of the

The cross is driven by a pin Q, mounted on crank CC, which
rotates about B. The crank is driven by a pin P, rotating about
centre A, at constant speed of 960 revolutions per minute. Figs. 10
to 10c illustrate the movement of the cross. Fig. 10 shows the start
of the motion. Fig. 10a shows cross moving at maximum speed.

14

cross.

A locking action is secured between picture shifts by a

circular lug on the finger wheel threading itself between the pins,
while intermittent action is imparted by a cam tipping over the
striking pins one by one in the course of the finger wheel's rotation.
The cam is held upon the finger wheel.

Only two parts are embodied in the intermittent movement.
The driving element of this movement is a revolving cam of
hardened tool steel which is of diamond shape and is formed

Fig. 10b shows the finish of the motion.

The whole motion is com-

pleted while the driving pin moves from the position shown in

N11;64:Wili1.

0
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FIG. 10
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FIGS. 8 AND 9.DIAGRAMS OF PARTS COMPOSING INTERMITTENT
MOVEMENT OF POWER'S NO. 6 PROJECTOR

integral with a heavy steel disc rigidly secured to the main spindle
or shaft of the mechanism. A locking ring for the driven element
passes without noise from engagement with the cam into engagement with the locking ring. The driven element is a cross which
is rigidly mounted on the end of the intermittent spindle and is
provided with a heavy pin on the face of each arm for engagement

with the cam.

THE SPEEDED-UP MALTESE CROSS.

During the last two or

three years a few projectors have been put on the market in which
the escapement is of the Maltese cross type, but wherein the intermittent sprocket is caused to make its picture shift at an abnormally

high speed in proportion to the time interval between picture
shifts.

This may be done by eccentric gearing of various descrip-

tions. A typical speeded-up intermittent movement is that on

the " Searchlight Projector" recently made by Armstrong-Siddeley
Motors, Ltd. The diagrams will explain its intermittent action.

FIG. 10 b

FIG. 10 c

Fig. 10 to position in Fig. lob, which is one-sixth revolution instead of

one-fourth revolution as on the ordinary projector. I understand
the manufacture of this machine has been discontinued.
Apart from all question of the mechanical reliability of

speeded-up M.C. motions, as compared with the regular M.C.
escapement, their success under commercial conditions must depend

in part at least upon the strength and toughness of the films being
shown. Unfortunately, physical condition of films supplied
for use in kinemas is by no means always too good, which may

(or may not) account for the fact that, at the time of writing,

speeded-up Maltese cross motion machines have not found favour
with exhibitors. This failure to gain confidence of experienced

showmen is not the less suggestive when we remember that by

increasing the ratio of light period to dark period on the projection

alMiM11111/11111".151111.111W=Mi-
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screen, these machines show a bright and flickerless picture with
a projection illuminant of about two-thirds the usual power.
DOG, OR BEATER, ESCAPEMENTS. In the class of beater

From these considerations we might expect the dog escapement to
be particularly lenient on bad perforation holes, and it actually is so.
A film will run fairly steadily through a dog motion machine when
its perforations have become so worn and torn that it will not run
through either a claw or Maltese cross escapement. Very old and
weak film projected on a dog machine will break across the face at

working part keeps in continuous rotation in a constant direction,
and at constant speed. Because of the superficial simplicity of
parts, it is often thought to be the simplest of all kinematograph

perforation holes.

escapements, I group not only the regular dog model, but also
those movements essentially similar to it in the way they bring
about picture shifting.
A typical dog motion is shown in Fig. 11. It is sometimes
called a continuous escapement because, when running, each

escapements.

So it is to describe, and

even to make up after a fashion. But to
make it accurate is excessively difficult,
for a reason I shall explain when I come
to consider how the intermittent motion
imparted by dog mechanism differs from

that given to the film by either claw or
M.C. escapements.

DOG MOVEMENT EXPLAINED. The disc

B, mounted below the projector gate, is

geared to the projector drive so that it

makes one complete revolution for each
four teeth advance of the lower sprocket
FIG. 1 1 .-D OG MOVEMENT wheel D. Rotation is in opposite directions, as indicated by arrows on diagram.
Eccentrically pivoted on B is the dog roller C. Each time C
comes round it hits the film loop A. Since the film is firmly
held at D by the sprocket teeth, it stands to reason the
effect of the blow must be to lengthen the loop by dragging
down more film through the gate. The dragging down makes a
picture shift. As the dog, or beater, passes out of the way of the
film, continued rotation of D takes up the slack to the extent of
four more sprocket holes (one picture length). By this time the
beater C is ready to give another downward blow upon the film in
the course of its second revolution. In order correctly to appraise
the dog movement at its true worth, the following points about
it must be noted-(a) The direct downward blow of the beater comes upon the
face of the film, not upon the edge of the perforations. Pull on
perforations is oblique, is lessened according to known laws of
transmission of shock by the rapidity of blow from beater and the
distance of D from C, and is still further lessened by frictional
contact of film edge at curve round sprocket face. The remaining
strain on perforations is equalized over several sprocket teeth
a side.
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the actual point of contact of the beater before it will shear at
When a dog machine burs perforations it is
a certain indication that gate or take-up tension is too strong.
With the dog escapement there is a length of several inches
of film between foot of the gate and lower sprocket wheel. This

remains true whatever form the beater takes, whether it be an
eccentric cam, a reciprocating hammer or a plunger, and it is a
weak point militating against steady projection.

For whatever the

accuracy of the intermittent motion, steadiness of the screened
picture is always liable to be upset by irregular shrinkage of the
film base lying between the gate aperture and point of engagement
of the escapement. In a dog projector this point of engagement
corresponds with the teeth of the lower sprocket. Shrinkage of
the base anywhere between the gate mask aperture and the point
D, where the film engages with the teeth of lower sprocket, will
cause the picture to jump on the screen. This multiplies possible
errors from uneven film base shrinkage by nine or ten times.

The ratio of open to cover period becomes greater the

greater the distance of the eccentric beater C from the centre of B.
Theoretically, there is almost no limit to the quickness of picture
shift that can be got by increasing B's size, and in the early days
of kinematography, when flicker from the cover shutter gave much

trouble, an attempt was made to do without a rotary shutter at
all by increasing picture shift rate to ten or twelve to one. The
experiment had to be abandoned because at such a high ratio of
open to cover period the blow from the beater became so harsh

as to break the film.
Usual ratio of open to cover periods with the ordinary pattern
dog movement is between three and four to one. The piston
plunger variant allows of a higher ratio of light to dark interval
because the plunger motion is harmonic, and therefore gentler on

the film. A harmonic motion is one that rises from zero to its
maximum and falls back again to zero by gradual and even
acceleration and retardation.
Notice that, unlike the other types of escapement we have
examined, the intermittent motion imparted by the dog movement
is not the result of the action on the film of one driven member,
but is spread over two. Not only will irregularities in the milling
of the teeth of the lower sprocket affect steadiness of the picture,
but the slightest error in the cutting of any single tooth of the
2(5289)
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gear wheels forming drive between beater and lower sprocket
will also throw out steadiness by altering length of loop when
the beater delivers its blows between picture and picture. Since

the film is all the time being wound up over D, the slightest thing
wrong with the synchronization of the beater blows will show on
the screen as an up and down roll of the picture.
The dog movement, like the claw movement, provides no positive
locking of the film between picture shifts. The exact moment

ABOUT PROJECTORS AND OPERATING
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view magic lantern slide. During projection of the image the film
picture is almost, or quite, in contact with the gate aperture margins.
This, in conjunction with the dead black matt, or margin, usually

painted round about the picture limits on its projection screen,

at which film comes to rest again after its shifting in the gate
depends upon friction of the gate runners, and upon its own

gives to projected films the sharp-cut picture boundaries to which
we are accustomed. But we shall appreciate that for this to be
so it is essential that the film picture be brought to a halt exactly
opposite the gate aperture. Suppose it to be pulled down a trifle
too much, or too little, and we shall have projected on to the screen
not the whole of one film picture but parts of two pictures.

the amount of unsteadiness introduced from this last cause is
usually but trifling, it should
not be altogether left out of

holes in different lengths of film strip and their relation to the
picture margins on the film itself, cause pictures projected from
different films to halt in slightly varying relation to the margins
of the mask aperture. To ensure that a projector will be able to

inertia. Both these are liable to be affected by minute alterations in
the thickness of the film over various parts of its length. Though

mind.

DOG MOVEMENT VARIANTS.

From the very early days

of kinematography inventors
have devised variants of the
FIG. 12.-HUGHES PISTON

PLUNGER MOVEMENT

original Demeney dog motion.

One of these was known as
the Hughes Piston Plunger

As shown in the illustration, it differed from
the more usual dog motion in that the continuously rotating
movement.

" dog," or cam, instead of striking directly upon the face of the
film strip, played the part of a crank and drove a reciprocating
piston, or plunger, the roller end of which beat upon the film and

drew it down. A much later variant of the same crank-driven
plunger movement has the beater made as a rocking arm, while
the bottom sprocket is so geared and arranged that at no portion
of the picture shift cycle is there any slack film, or " bottom loop
between it and the foot of the film trap, or gate. This arrangement

converts the usually somewhat noisy " beater " into an almost
completely silent " presser" action upon the film. It is covered
by a Canadian patent.

Masking
As we shall remember, the operation of a projector's picture
shifting motion causes picture after picture on the film strip to be
pulled through the film trap till it comes, for a brief interval of
time, to a halt directly behind the projection lens and full in the

beam of light from the illuminant. In the film trap is a rectangular
hole cut a shade smaller than the size of the picture to be shown
on the screen. This hole, the gate aperture, also known as the mask

aperture or mask plate, acts as the " matt " in an ordinary still

Several reasons, such as slight differences in the size of perforation

use films of varying" masking" (relation of perforation hole position
to picture boundary lines) the machine has to be fitted with some

mechanical means of introducing masking correction. This is
called the masking movement.
movements.

There are various kinds of masking

In one of the simplest of them the front part of the film trap,
carrying the mask aperture, and staging carrying the projection
lens are racked up or down together. This allows of the mask
being shifted into accurate relation with the picture boundaries
on the film strip without interfering with what I may describe as
the " sighting " of the lens as between picture and projection screen.

The weak point of this masking device, known as the "racking
gate," is that it does more or less move the lens out of the axis
of the light beam from the illuminant. Hence, with it the light has
to be slightly re-centred every time the picture is " masked." The
racking gate is therefore said not to have " fixed optical centre."

Several ways have been adopted for adjusting films in correct
masking without upsetting the "optical centre." One way, on a
Maltese cross machine, is to build the intermittent sprocket so
that it can be shifted up or down, nearer to, or farther from, the
foot of the gate. Another way (Simplex) is to mount the intermittent sprocket so that it can be given a slight permanent turn
(partial rotation) one way or the other. A masking system,
introduced first of all upon Ernemann (German) projectors, but now

extremely popular with many makes, consists of mounting the
whole driving mechanism, top and bottom sprockets, intermittent
sprocket, and gearing, upon a heavy cast metal plate, which can
slide up and down in relation to the machine's main upright casting.
The fixed main casting carries lens, lens staging, and gate aperture

in unalterable relation to one another. Here, on working the
racking lever, the whole film slides bodily up and down in relation
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to a fixed gate, being the exact inverse of the original "racking

gate." But, whereas a racking gate introduced a movable optical
centre, this " racking mechanism" does not do so. It has its weak
points, namely, clumsiness and the difficulty of adapting to it a

CHAPTER III

smooth motor drive, but they can be, and are, got over fairly

well in practice.
In dog motion machines, the two most simple ways of effective
film masking are by causing the dog to travel nearer to, or farther
from the foot of the gate, and by introducing between the dog and
take-up sprocket an "idle," " jockey," or " riding " roller mounted
on a lever arm: The roller is so placed that its position slightly
lengthens the bottom film loop. By causing the roller to do this
more or less, under action of its lever setting, the position of picture
to mask aperture is adjusted.

The Masking of the Film Pictures
If all film pictures had their boundary lines in exactly the same
position in relation to the perforation holes on the film strip, none

The Illuminant
THE almost universal illuminant for professional motion picture
projection is the hand-fed open electric arc. Subsidiary illuminants
made use of for special purposes are : Limelight, Oxy-Acetylene,

and Incandescent Electric " Tungsten " light.
Only arc light is of interest to the great majority of working
operators.

Limelight, and its variant oxy-acetylene, are used

commercially for a few occasional and travelling shows. In the
colonies and abroad they recommend themselves, especially oxyacetylene, on account of the comparative lightness and portability
of the apparatus for their production. Incandescent light was
first experimented on in America for motion picture projection in
the early part of 1914. About two years ago it had made sufficient

headway in American kinemas for over one thousand shows
there to have adopted it, but the popularity of this light as a
projection illuminant has not been maintained in the U.S.A.,
while

in England,

except in its application

to

portable

educational and home machines, the gas-filled " half-watt "
(a)

(b)

(c)

FIG. 13

of these mask adjusting devices on projectors would be necessary,
so long as films were properly "made up" and joined. Actually,
up till recently, there were two quite different recognized film
maskings, namely : English Masking, in which the boundary or
junction lines between pictures on the film came level with the
middle of a perforation hole (a) ; and Continental Masking, where
the boundary line is intermediate between two perforation holes (b).
Where cameras are not precisely enough set there may be bastard
maskings, such as (c). Where lengths of dissimilarly masked film
are joined together there is a " misrack " in projection at the point
where masking alters. This means that instead of one complete
picture being seen projected on the screen, a bit of the next picture
is seen like an untidy edge to the other.
Masking, in the sense of the masking (English, Continental, or
Bastard) of the pictures on the film strip, is decided by the camera
in which the original film negative was taken. It has nothing to
do with the projector operator. Continental masking is now
accepted as the international standard.

incandescent electric focus lamp has never been taken seriously
by exhibitors.

Arc Light
This almost universal illuminant for motion picture projection
is produced when pencils or rods of compressed lamp black or gas
retort carbon are interposed in a suitable electric circuit. To start
the arc the carbons are struck together and then separated by a
distance of from one-quarter to one-half an inch.
The sort of electric circuit most suitable for feeding a projection
arc lamp is technically described as a direct current circuit having
a voltage of from 60 to 75. The amount of light produced is
regulated by the amperage taken by the arc. Each 10 amperes
of a well-trimmed projection arc should produce 2,000 to 3,000
candle power at the arc crater. Thus, a 40 ampere arc ought to
have a brightness of 8,000 to 12,000 candle power.
The amperage of the arc is regulated by a variable resistance,

a frame with wire coils stretched upon it and with a movable

handle underneath. The farther the handle is pressed to the

right the more current goes through the arc. This current or
amperage is read off by looking at the dial of an ammeter, an
electrical measuring instrument placed near to the switch gear in
all well-fitted operating boxes.
21
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An attempt to give a brief outline of the principles of electricity
and electrical wiring from the working operator's point of view
will follow in its proper chapter.
Light centring of a projection arc is put under the operator's
control by the design of the projection arc lamp. Figs. 13 and
14 show what these lamps are like. The milled heads seen
protruding away from the lamp reach out behind the back of
lamp house. By turning them the operator gets fine adjustment of
the light. They are accordingly known as the arc controls (Fig. 14).

The top control pushes forward or draws back the top, or
positive carbon, according to the direction in which the milled
fibre head is turned. The large middle control is the feed control.
It brings the tips of the carbons together to strike the arc and
so start it burning after current has been turned into the circuit.
As the carbons gradually consume themselves away little by
little, fractional turns of the feed control keep the separation of
the carbon pencils correct to maintain the arc at its proper length
and ensure the best light upon the screen.

The fibre head under the feed control is the raising and lowering
arc control. Also there may be another control for side to side
shifting of the bottom or negative carbon independent of the top
one, and a control for tilting or " angling " the carbons. You
will notice from the illustration

that they should be tilted back
about 25 degrees from the perpendicular. Yet another control

" DAY " ARC LAMP

moves the light from side to side.
At the back of the arc lamp are terminals to which are clamped
the " leads " from the electric projection arc circuit.
CARBONING A PROJECTION ARC. For the direct current (D.C.)
arc, the top or positive carbon (connected with the positive lead of
the circuit through the regulating resistance) is comparatively
large, and is cored ; it has a small hole lengthwise through the
centre, plugged up with a softer mixture than that of the regular
carbon composition. The bottom (negative) carbon is smaller
than the positive one, and is solid, not cored.
The actual voltage across a D.C. arc crater should be 48 to 52
volts, roughly half this voltage : 24 volts or thereabout, being the
minimum which should be absorbed in the steadying resistance.

That would bring line voltage of the projection arc supply to

anywhere between 72 and 78, so that a motor generator supply
voltage of 70 cuts things rather fine for projection efficiency. In
estimating candle power at the open arc crater for moderate
currents (35-75 amperes), it is fairly correct to reckon 3,000 candle
power for each 10 amperes.

Carboning an arc is the act of releasing from the arc jaws
any burned down carbon stumps and clamping in their place
fresh unburned carbons.

MOY HEAVY TYPE ARC LAMP

FIG. 14.-PR0JECTI0N ARC LAMPS
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ALTERNATING ARCS. Occasionally alternating
current (A.C.)
is used for projecting kinematograph pictures.
It is very wasteful

and not half so suitable as direct current.
Alternating arc lamps will
on a voltage of 35 to 45, but
require at least half as muchrun
current (amperes) again as D.C.
arcs, and even then there is much more difficulty in

getting and
keeping the light correctly centred.
Whereas with a direct current arc practically the whole
of the
useful light comes from a single crater,
or diagonal patch of white
hot carbon on the end of the positive pencil
facing the back face
of condenser, the A.C. arc has two comparatively
small and equal

THE ILLUMINANT

25

the reflector and sent back to the projector gate. In the Goerz
reflector arc the reflector is of approximately eight inches diameter,

and the place of the usual condenser in the lamp house front is
taken by a thin positive lens.
With the Saturn reflector arc, handled in this country by Wates
Brothers, the reflector is somewhat smaller and there is no condenser

used with it at all. The Saturn arc saves, light for light on the
screen, at least half the projection current. For the Goerz reflector
arc yet more current saving is claimed, but whereas the Saturn
lamp slides into any existing lamp house, the Goerz arc needs a

special lamp house to accommodate it. Needless to say, reflector
arcs will not work satisfactorily on alternating current. Their
general management and re-carboning are so nearly the same as

with ordinary pattern arcs that no operator should experience

difficulty in changing from the one to the other. Normal current
for these lamps is in the region of 10 to 25 amperes, corresponding
with an ordinary 25 to 60 ampere arc. Overloading the lamps
will cause premature loss of reflective power of the special mirror,
which can, however, be re-silvered when necessary. An eye should
be kept for first signs of the mirror's coating becoming dim, as the
whole value of the lamp as an economy device depends upon its

reflective power. Do not forget to remove the condenser from

the lamp house front when installing a reflector arc.

While correct-

ing proofs for the press word comes of the introduction of the
following additional makes of reflector arcs : Moy (British), Kamm
(British), Gaumont (French), " Superb " (German).
FIG. 15.-TEE 0 SATURN" REFLECTING ARC LAMP

sized craters, one on the top and one on the bottom
Remember, there is no such thing as a positive and carbon.
negative

lead, or positive and negative carbon in an alternating
or
alternating arc. A.C. leads are reversible. So are the circuit
carbons,
which are both of them cored and of the same size.
REFLECTOR ARCS. Scarcity of coal in Germany,
about
by that country's heavy forced deliveries of coal tobrought
France under
the Reparation Scheme, has led to drastic restriction of
current in German picture theatres, with the inevitable electric
that German inventors have got busy upon designing result
extraeconomic projection arcs. The new lamps which have reached
this country are built after the general pattern of a naval searchlight. Their carbons are fed end on to one another in a horizontal
direction, the positive facing away from the projector gate
a reflector through a hole in the centre of which passes towards
diameter metal-coated negative carbon. In this way aa small
ringshaped image of the outer portion of the crater is picked up
by

HIGH INTENSITY ARCS.

Like the reflector arcs, these lamps

have recently been designed to provide greater screen illumination

than can be got with a projection arc of usual pattern, but they
do not aim so much at current economy as at the simple augmentation of intrinsic brilliancy at the crater. Their home is America,
and at the time of writing these notes the only high intensity arc
to have come into use in Great Britain is the Sun-Light projection
lamp, made by the Sun-Light Arc Corporation, of New York, and
distributed in this country by Duncan Watson, of Berners Street,
London.

The Sun-Light projection arc takes a minimum current of

65 amps. at an E.M.F. which may be as low as 70, but should, for
preference, be 100 to 110. The positive carbon is horizontal, the
negative being fed up to it at an obtuse angle of 75 degrees. Both
carbons are of extremely small diameter for the current they carry,
in fact, impossibly small were they of ordinary composition, but

they are not. The 13 millimetre positive carbon has a large

diameter core of a mixture of rare earth salts (thoria, ceria, zirconia),

the core being so big in proportion to the total sectional diameter
of the rod that the surrounding carbon is really no more than a

26

27

GUIDE TO KINEMATOGRAPHY

111E ILLUMINANT

stout shell that covers it. This core carries the
great proportion
of the current. The negative rod, having
a
sectional
diameter of
11 millimetres, is thickly copper coated. With both carbons
the
current is led in, not at the opposite end from the crater
but
by
a
wiping contact from a copper shoe, bearing
upon
the
rod
as
close
as possible to its burning tip. In this way varying
due
to burning down of the rods is done away with. resistance
The positive

this difficulty is got over. The lamp not only gives more light,
current for current, than an ordinary arc, but gives it in a form in
which it can be concentrated at least twice as well on the projection
A.C.
screen. High intensity arcs will not burn with

FIG. 16A.SUN-LIGHT HIGH INTENSITY PROJECTION ARC
(Showing carbons and their feed)

carbon is furthermore kept slowly rotating by a motor-driven
ratchet all the time the lamp is burning, as only in this way can a
carbon so cored be made to keep an even crater.
Thanks to the

enormous current density at the crater, and the high proportion of
volatilized rare earth substances introduced into
the gases of the
arc gap, the lamp's intrinsic brilliancy is increased
to between
twice and three times that of an ordinary projection arc.
The
effect is not only a brighter, more blue-white, light,
but a light of
great intensity emanating from a source approximating
to the ideal
point source far more nearly than was formerly
thought
possible.
With high amperages, and ordinary pattern
arcs, the chief difficulty
in motion picture projection has been loss of
projection efficiency
due to enlargement of the light source. With high intensity
arcs

FIG. 1613.-SUN-LIGHT HIGH INTENSITY ARC

(Showing Motor carbon feed and positive carbon rotating device)

SET OF CARBONS IN AN ORDINARY TYPE D.C. ARC. Set
carbons at an inclination of 25 degrees from the perpendicular, in a
direction leaning from the face of projector gate. The negative

carbon must be parallel with, but advanced about one-eighth of

an inch in front of, the centre line of the positive one. There should

be at least a one-inch gap between the two carbons when rack of
arc jaws is fully extended. The centre of this gap must be in line
with the centre, or axis, of the condenser.
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SET OF CARBONS IN AN A.C. ARC.

A.C. carbons should not
be tilted, but should be set quite vertical,
that is parallel with

gate and lamp house front. They should also be in
another. Though this setting is not at all times the line with one
most economical
it at least gives rise to fairly steady crater
Where the
carbons used have been flattened on one side,formation.
the flattened side goes
nearest the condenser. Centre the light the
as for D.C. arc.
Appended is a table of carbon sizes for same
arcs
taking various
amperages, both D.C. and A.C.
SIZE OF CARBONS FOR PROJECTOR ARCS
CONTINUOUS CURRENT

Current
in Amps.
10-15
15-25

25-40
35-50
40-60
60-100

ALTERNATING CURRENT

Lower Solid
Carbon

Top Carbon

10 mm.

13 mm.

12
13
14
16

18

Cored
16
18

20
22
25

PO

Current
in Amps.
15-25
20-25
30-40
35-50
45-65

60-80
75-100

Top and Bottom
Carbons, both Cored
10
13
16
18

20
25
25

Negative carbons in the above table are plain
carbons, not
negative carbons which have been coated withsolid
tin or copper to
make them burn away more slowly and
increase current carrying capacity. With
metal-coated S.D.N. (small diameter
negative) carbons, as they are sometimes
Columbia
Cored
called, the diameter need be scarcely more
Positive
than half that of the positive for the two
Carbon
rods to burn evenly and at an equal rate.
The great advantage of the small diameter
metal-coated negative over the uncoated
negative carbon is that the view of the
Silvertip
Negative
Carbon

Correct Setting
FIG. 17
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crater in relation to the condenser is
much less apt to be obscured by the
negative carbon tip. Also the greater
current density at the negative tip holds
the crater on the positive carbon more

fixedly.

Undoubtedly there is real
improvement in screen illumination.
The diagram (Fig. 17) showing correct

setting of carbons in a projection arc
lamp is issued by the makers
and distributors of Columbia
carbons, while the list of carbon sizes recommended
with various

amperages refers to these carbons also, the negatives of which
are distinctive in that they have a white metal coating.
SIZE CARBONS
CURRENT

For 25 to 50 Amps. D.C. use
For 50 to 65 Amps. D.C. use
For 65 to 70 Amps. D.C. use

From 70 to 85 Amps. D.C. use
For 85 to 100 Amps. D.C. use

x 305 mm.
x 150 mm.
x 305 mm.
8.75 x 150 mm.
. 22 x 305 min.
875X 150 mm.
. 22 x 305 mm.
9.5 x 150 mm.
.

16
8
19

25
11

X 305 mm.

x 150 mm.

Columbia Cored Upper
Silvertip Solid Lower
Columbia Cored Upper
Silvertip Solid Lower
Columbia Cored Upper
Silvertip Solid Lower
Columbia Cored Upper
Silvertip Solid Lower
Columbia Cored Upper
Silvertip Cored Lower

The following hints, cut from the " Columbia" leaflet, are worth
attention
Carbons must at all times be in perfect alignment. Unless care is
exercised to adhere to this measure it will be impossible to prevent the arc
from wandering and causing negative shadows and flickering.
The inside of the holders must be kept bright and clean to insure perfect
electrical contact and to avoid arcing in the holder.
The arcs should be maintained as long as possible without unsteadiness,
thus giving uniform screen illumination and longer life to the carbons. Any
The carbons should always be set as shown in the figure (Fig. 17).
deviation from this setting will invariably give inferior results and prevent
proper cratering.

STARTING AND RUNNING A PROJECTION ARC.

Turn handle

on resistance frame to left, so as to put in circuit the whole of the
resistance coils. Close double pole arc switch, and strike arc by
turning feed control, so that the carbons touch for an instant,
at once separating them again by about three-eighths of an inch.
As the tips of the carbons part, the arc will start burning. If it
hisses, wait a little while to give the carbons time to warm, then
widen the arc gap till hissing stops and gradually shorten again
to between one-quarter and one-half an inch, according to voltage
of the circuit. As you shorten the gap, cut out resistance till
the arc is at full current. If the arc is running on direct current
you have next to concentrate your powers on burning a nice crater

at the start.

Gradually advance the negative carbon little by little so as to
bring its centre as far in front of the centre of the positive as it
will go without causing the arc flame to leave the crater and run

up the front of top carbon, and bring back the negative again about
one millimetre for the sake of ensuring steady burning. The amount
of advance of negative before positive carbon centre line will be
anything between two and five millimetres, according to the size
of carbons used and voltage at the crater.
With a little practice you will become expert at advancing the
negative to the point for good crater formation. A good crater
is long, and hollowed out into very much the same shape as a small
spoon. The hollow should almost directly face the condenser.
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When you have this crater the arc is said to be well trimmed.
It is burning with the greatest possible current economy for light
produced. The arc trims more easily and hisses less if the carbons
are dried well by being laid in the lamp house for a day or two
prior to use.
Every two or three minutes give a look at the arc gap through
the red glass inspection window of the lamp-house door, " feed"

the arc, and, if necessary, attend to the trimming by regulating the
advance of the negative carbon pencil.

1111111111111111
FIG. 19.--A PAIR OF WELL BURNED CARBONS

Ship Carbons, 22 mm. x 12 in. 12 mm. x 6 in.
Samples selected from Stock Bundles. Rating from 60-80 amperes

Illustrations show " Ship " carbons burning well, and also a
" butt " or stump of positive and a metal-coated negative " Ship"
carbon as they look when properly burned down. Note the form
of crater on the positive carbon tip.
To put out the arc, first cut in the whole of the resistance coils
by turning handle of resistance frame to left, then pull, or draw
out, the double pole (D.P.) projection arc switch. The circuit is
now dead.

There is no current flowing in it, and the light will

have gone out.

Light Centring

To get a moving picture projected with bright and even

FIG. 18.-THE PERFECT ARC
(Ship Carbons, 22 mm. x 12 in. 12 mm. x Gin.)

illumination the light source must be exactly level with the centre
of condenser, and must also be at the right distance behind the
back condenser glass. To centre an illuminant, whether it be
electric arc, limelight, or any other light, proceed thus.Draw it back to six or eight inches behind the condenser, and
slowly push it forward again. At the same time watch the effect
produced by the light from condenser falling upon projector gate.

During this time no film must be threaded in the machine.

The automatic and hand light cut-offs must be raised so that the

111111§-7':
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gate aperture is illuminated, and the rotary shutter
be in the
open position to allow the light when centred alsomust
to
get
to the
projection screen.
While the light source is much too far from the
condenser, an
indefinite bluish cross effect will be seen
the gate mask and
light shield. As the light is shifted nearer upon
the back condenser glass
the cross becomes a definite round circle or
" spot " of light upon
the gate. Continue bringing the illuminant
till the light
spot is of about the size of a penny. By raising,nearer
lowering, and side
to side adjustment of the light source, the spot is
made evenly to

FIG. 20.How WANT OF CENTRING OF THE LIGHT SHOWS ON THE SCREEN

I. Light correctly centred
Light source too much to left
Light source too much to right

4. Light source too low
5. Light source too high
6. Light source too far from condenser

cover the gate aperture. The projection screen should now be
illuminated brightly and evenly

as well. If the screen shows dark
shadows, get rid of them by comparing with Fig. 20 and following
the hints printed against the key numbers.
As soon as light is thus roughly centred, release the
cut-off, close the hand cut-off, thread up a film, start theautomatic
projector
running, and see if it is possible by fine adjustment of the illuminant
to get the picture any brighter without re-introducing
shadows.
You will soon get to know the best you can do for any power
of
light at your disposal. When you have hit on correct setting for
the arc lamp, or limelight jet, mark the position of lamp
upon
the bottom of lamp house. This position will remain tray
the same
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while you stick to the same condenser glasses, position of lamp
house, objective lens, and distance or throw from projector to
screen.

Limelight
Limelight has nothing to do with electricity. It is a form of
gas light similar in principle to ordinary incandescent house gas.
To make things clear, I will first try to show where the similarity
comes in.

FIG. 21.BRITISH OXYGEN COMPANY'S ADJUSTABLE GAS REGULATOR

(With Pressure Gauge)

House gas is produced by the destructive distillation of coal.
It consists of hydrogen and various gaseous hydrocarbons containing a high proportion of hydrogen. When you apply a light
to house gas as it issues out into the air it takes fire and burns,

for it has become raised in temperature to a point where the

hydrogen is able to combine swiftly with the oxygen of the air we
breathe, and form water. The more air, up to a point, you mix
with gas, the hotter and the less luminous is the flame it gives, but
if you allow the hot non-luminous flame to play upon a mantle of
rare metallic oxides (thoria, with a one-fifth per cent admixture
of ceria), the mantle glows brilliantly.
gas light.

This is ordinary incandescent

The part of the air that " gas " combines with when it burns is

the same oxygen we breathe to keep us alive, and the burning gives
3(5289)

'6116inge'
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out heat. But only one-fifth part of air is oxygen. The other
four-fifths of air is made up of nitrogen with a 1 per cent trace of
argon. They do nothing but dilute the oxygen and take off its
strength. Suppose we allow our gas to burn in an atmosphere

about 10 ft. of oxygen and 12 ft. of coal gas an hour when giving
full light. If a rare earth pastille is used instead of a lime cylinder,

of pure undiluted oxygen, what then ?
Well then, the heat given out by the flame is enormously increased,
so that where before only the filmiest mantle could be made to glow,
with house gas and pure oxygen solid chunks, pastilles, or cylinders
of suitable metallic earths will give off a light of from 2,000 to 3,000
candle power to the square inch of their surface.
Apparatus for producing oxy-hydrogen limelight in the only form
permitted by the regulations of the Secretary of State comprises

the amount of gas can be halved for the same effective screen

illumination.
THE LIMELIGHT JET (Fig. 22) has a mixing chamber into which

both the oxygen and coal gas are led through rubber tubing from
their respective cylinder regulators. The mixing chamber, which
has thick walls, is usually filled up with perforated metal discs

and metallic gauzes that cause the gases to form a highly
explosive mixture before they are blown out of the jet nozzle.

The jet nozzle points towards the lime on the lime pin, or at
the pastille fitted on the stage of jet. The jet orifice should be
about three-sixteenths of an inch from the
face of pastille or lime when the jet is
working. Its bore is from one-fortieth to
one-twentieth of an inch, according to size
of jet.
To LIGHT A MIXED GAS JET. See that
screw and rubber tube connections are
tightly made. The tube from regulator of
black oxygen cylinder goes to jet tap finished

black, or marked 0, while the tube from
regulator of red coal gas cylinder goes to jet

tap finished bright, or marked H. (Note.If
both taps are finished alike, and unmarked,
FIG. 22.-A MIXED GAS LIMELIGHT JET

separate cylinders for storing the coal gas and oxygen under
enormous compression (125 atmospheres, equal to 1,875 lb. to the
square inch), a limelight jet and tray to fit the lamp house of projector, cylinder pressure regulators and pressure gauges, cylinder

you may take it as immaterial which is

RIOR ARRANGEMENT OF

THE MIXING CHAMBER
OF AN OXY-ACETYLENE

INJECTOR JET

connected with the oxygen and which with
the coal gas cylinder.) Place a lime cylinder or pastille on the jet
stage.

Turn on both cylinder taps gently, and watch to see that the

pastilles, and the necessary spanners and tongs.

rubber tubing is not blown off. If it is, you may wire it lightly.
If, after that, the tubing rips or blows up like a balloon as the gas
is turned on, it means the cylinder regulator is not working properly,
and needs repairing by the maker.

thousand feet, when bought in bulk, which is at the rate of

nozzle.

key, rubber tubing for making connections, lime cylinders or

The trade price of compressed oxygen is round about 50s. a

approximately 2 cubic ft. for 11d.

Compressed coal gas is a trifle

cheaper.
Cylinders are made in various sizes, holding from 6 ft. to 100 ft.

The pressure regulators which reduce the pressure of gas in the
delivery pipes and pressure gauges are attached to the cylinders
by screw connections. Oxygen connections have ordinary righthand threads. Hydrogen or coal gas connections have left-hand

threads, so that there is no possibility of interchanging them
by mistake or otherwise. A high power limelight jet for moving
picture work requires a 11 in. diameter lime cylinder, and consumes

Next open the coal gas jet tap and apply a light to the jet

It is always better, if possible, to warm the lime cylinder
or pastille before lighting up. But if this has not been done the
gas flame will soon make it red hot. Adjust jet tap so that a good
sturdy fan-shaped flame between two and three inches high, plays
upon the side of lime.
When lime is hot through, begin to turn oxygen jet tap slowly.
At first the flame will appear to die down and become less luminous.
Then, as the air in the tubing is replaced by oxygen, the pastille
or lime will begin to glow and give light. Continue to turn on
more oxygen slowly till a point is reached where the flame at the
jet nozzle looks like a small steely blue cone with its pointed end

mmil

37

GUIDE TO KINEMATOGRAPHY

THE ILLUMINANT

barely touching side of lime. Increasing the oxygen supply will
now no longer increase the brightness of the light. If you want
more light still, turn on more coal gas and then follow it up with
more oxygen, first one, then the other, little by little. After you
have the jet working at its maximum, turning on more gas will
cause it to hiss.
To TURN OUT THE LIGHT. First turn off the oxygen supply at
the cylinder, then the coal gas supply at the cylinder, and lastly

the air. Rapid egress of the mixed gases and smallness of the
jet bore are necessary because the burning mixture is so highly
explosive. It is far more explosive even than the oxy-coal gas
mixture used for ordinary limelight. A disadvantage is that the
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shut the jet taps in the same
order, after the light has died
down.

Keep lime cylinders in air-tight

tins when not in use, or they

will fall to powder and be done
for.

Pastilles do not usually

require air-tight storage.

Oxy -Acetylene
Oxy-acetylene is limelight with

the difference that the place of
coal gas in the burning mixture
is taken by acetylene.

The wellproducing
acetylene is by allowing water to

known method

of

come into contact with calcium
carbide in an acetylene generator,
but operators are not permitted in

ACETYLENE CYLINDER

(With Pressure Gauge)

pressure with which the gases escape from the jet nozzle causes a
continuous subdued roaring or whistling sound. The advantage is
that the oxy-acetylene flame is hot in proportion to its explosiveness,

so that it takes a less quantity of burning gases to get a light

equally as good as limelight, and, in fact, better, in so far as the
light spot is smaller and more concentrated.
All limelight flames gradually burn cavities or pits in the lime,
so that it has to be turned slightly every five minutes or so, and
for this lime turning devices are provided on all jets. But oxyacetylene pits lime cylinders especially deeply and quickly. A badly
pitted lime may deflect the hot flame back upon the condenser glass

and break it. Pastilles cannot be turned round, but they do not
pit anything like so quickly as limes. They must be watched
all the same, and their faces smoothed after use whenever they are
getting rough enough for there to be danger of the back condenser
glass suffering from heat deflection.
To RUN OXY-ACETYLENE LIGHT. Follow the main directions for
ordinary limelight, but use a high pressure oxygen regulator and
pressure tubing to connect with oxygen tap of jet. No one who is

not familiar with limelight should attempt to operate with oxyacetylene. It is very little used for public exhibitions at home,

Great Britain to make acetylene

but is handy for exhibitors abroad. Ordinary acetylene generators

compressed in dissolved acetylene
cylinders. These cylinders are

charging them can be obtained.
For foreign countries and the colonies oxygen-making machines
are to be had. These make the oxygen supply from chemicals,
much as calcium carbide makes acetylene. Gaumont's oxylith
oxygen generator and Kamm's automatic oxygen generator may
be cited. Since the making of oxygen has for years been outside
the scope of operators in home employment, it must also be classed
as outside the scope of this book.

that way for public show purposes. They must buy it ready
FIG. 24.-D.A DISSOI.VED

light cannot be run at half power without liability to popping
(minor harmless explosions). Another disadvantage is that the

connected up to the jet in much

the same way as are coal gas
cylinders for limelight. (Fig. 24.)

Acetylene in cylinders is called Dissolved Acetylene (D.A.),

because it really is dissolved or absorbed under pressure by acetone,

with which a sponge or absorbent stone inside the cylinder has
been impregnated. Acetylene cannot be handled in cylinders
without this precaution of adding acetone, because it becomes
spontaneously explosive under high compression.
The jet used for making oxy-acetylene light is of the " injector "

type and is fitted with a nozzle having a very small bore. On
the injector principle oxygen admitted to the jet under a fair
pressure (from 10 to 15 lb. to the square inch), forcibly sucks the
acetylene in with it and blows the mixture very rapidly out into

are then available, and recommend themselves for portability,
lightness in weight, and the ease with which calcium carbide for

Incandescent "Tungsten " Electric Light
From the time when it was discovered that a tungsten electric
glow lamp, the globe of which contained inert gas, could be burned
with its filament at so high a temperature as to give over two candle

power to the watt, over an average life of more than 800 hours,
attempts were made to adapt this " half-watt " light to optical
and motion picture projection. It was found that by forming the
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filament into a tight coil, and enclosing it in a comparatively large
globe, it might, if robust, be heated up to within 100 degrees of its
melting point, giving an illumination of four, or more, candle power
to the watt for from 50 to 150 hours before disintegration occurred.
By reducing the lamp's voltage to 25 or 30, and using a filament
capable of carrying from 20 to 30 amperes and shaped in two or
three compact coils situated in the same plane, like a diminutive
grid, an approximately focusable light source was arrived at, fairly

regulate the exact amperage fed to the filament regardless of minor
voltage fluc'tuations in the circuit. These automatic current regulators are valuable when running gas-filled focus lamps up to their
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limit, say within 150 degrees of the filament's melting point,
for without them an accidental rise of two or three volts in line
pressure would cause the lamp suddenly to give out, putting the

FIG. 25." FOCUSLITE " OUTFITS

homogeneous, and having an intrinsic brilliancy about one-fifth
that of the open direct current arc crater.
Argon-filled metallic filament focus lamps of this kind have
been mounted on mechanical " trays " similar to the trays of
limelight jets and used as both home and educational, and also
professional, projector illuminants. Generally the trays include
a Mangin reflector by the careful centring of which some of the
light rays thrown backward, and away from the condenser, are
caught and sent through the lamp globe to re-inforce effective
screen illumination. These reflected rays must be carefully centred

so that they travel along the same approximate axis as the rays
directly picked up from the filament coils by the collecting lens of
the condenser. Otherwise the projection screen becomes unevenly
illuminated and definition of the picture is interfered with. Some of
the American made incandescent lamp units for motion picture work
are very ambitious affairs, having prismatic condensers to replace
the usual type Herschel condenser, and automatic resistances which

FIG. 26.AmEnicAN MADE FOCUS LAMP OUTFIT

(For professional use in kinemas, as supplied for the Simplex Projector)

screen in darkness. To combat this, duplex lamp trays have also
been designed, carrying two lamps upon a swivel arm so arranged
that whenever one lamp gives out the arm can be swivelled to
bring the second lamp into exact centre at once, the act of throwing
it over into position also turning current into it and lighting it up.
The incandescent focus lamp has so many advantages over the
electric arc for projection work that it would be interesting to be
able to record its unqualified success. For instance, once centred,

it is centred for all time. It requires no continual trimming or
re-carboning. No crater has to be burned before the show can
start. It sends out neither gaseous fume to give the operator a
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headache, nor visible deposit to dull the condenser lenses or create
impalpable dust in the projection room. Light for light, the heat
from it impinges upon the condenser less fiercely than the heat
from an open arc crater, so that condensers seldom or never crack.
The light source burns with an even brightness and always at its
best. All these good qualities are so distinctive of the focus lamp,
as compared with the projection arc, that one instinctively wishes

For home machines, educational machines, factory instructional
kinemas, and portable and other advertising projectors, as well as
for still view projectors, these incandescent tungsten focus lamp
units are excellent and have a big future before them. They have
rendered limelight almost obsolete by the fact that suitable 12 volt
focus lamps can be run off motor-car starting batteries and other
easily obtained and easily charged accumulators. The illustration
shows a large sized " Focuslite " lamp unit giving an effective
illumination up to 3,000 candle power and capable of being run
off any D.C. line voltage from 30 upwards through a suitable

resistance, or on A.C. with great economy through a small regulating
resistance and main step-down static transformer. An alternative

source of electric current for travelling lecturers is a small selfcontained petrol-electric set, one of which is also shown, complete
with 1 horse-power motor, direct coupled dynamo, switchboard,
and an accumulator battery as well.
The Pointolite lamp is a half-way house between the over-run
half-watt focus lamp and the carbon arc. It is manufactured by
the Ediswan Company and is a true arc formed inside an air-tight
globe between separated electrodes of metallic tungsten. Its
intrinsic brilliancy is about one-third that of the open type carbon
projection arc. Like it, the " Pointolite " arc is comparatively
cool, and once centred, keeps its centring absolutely for all time.
When first the " Pointolite " lamp made its appearance, high hopes
of it were entertained for motion picture projection on account of
its small solid light source. Unfortunately, its makers appear to
have experienced difficulty in turning the lamp out in sizes large
enough fm' serious professional use in kinemas. There is still the
possibility that reliable large capacity " Pointolite " lamps may

come upon the market in competition with the modern large
capacity incandescent tungsten focus lamps.

FIG. 27.-" FOCUSLITE " ELECTRIC GENERATING EQUIPMENT

this mode of lighting success. But against them all has to be set
the undeniable comparatively low intrinsic brilliancy. Short of
very great improvements in light condensation this must put the

gas-filled focus lamp at an insuperable disadvantage for professional
use where the picture needs to be larger than, at most, 10 or 12 ft.
in diameter. Even at 10 ft. diameter there is difficulty in obtaining
sufficient screen brightness. As evidence that the stricture is fair
and unprejudiced, it may be stated that of the 20,000 kinemas in
the United States of America, approximately 2,000, or 10 per cent

of them, have at one time or other tried gas-filled lamps instead
of arcs for projection, but according to the latest authoritative
data received in this country only about 500 to 700 of the smaller
halls have stuck to it.
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THE CONDENSER

CHAPTER IV

The Condenser
THE condenser is the large lens, or rather combination of lenses,
to be found fitted in a metal cell, or circular tube, at the front of
the lamp house. Its function is to catch as much as possible of
the light from the illuminant and concentrate it through the gate
aperture, that is to say through the film, upon the back glass
of the objective lens.
I can best supply a key to how this is done by saying that
the lenses in the condenser are powerfully convex. They catch
the divergent rays from the light source and make them converge,
or focus, again. How the condenser does this is indicated roughly
by broken lines in Fig. 28. Since a condenser is only required to

is bulged out in the middle on both sides alike The one nearest
the light source, A, is bulged out on the side nearest its neighbour,
but bulged in on the one toward the light.

There is also a third type of condenser, called tyifile. It is

more expensive and, for kinematography, is not generally considered
worth the difference in price. (Fig. 31.)

Yet a fourth variant is the plano-convex and meniscus condenser. It is only used for still view projection with extra long
focus lenses.

the back, or meniscus, lens of a Herschel condenser added on upon
the side nearest the illuminant. Its advantage is that it passes
that
more light to the screen, its disadvantage, apart from cost,For
it
with
the
heat
of
the
arc.
the back glass is liable to crack
get
correct
light
centring.
has to come very close to the crater to

FIG. 29

FIG. 28

give on the projector gate a very rough and indistinct image of the
light source (called by operators the light spot), there is no need
to make condenser lenses of expensive glass, especially as the heat
from the projection arc lamp sometimes breaks one or other of them.

Sorts of Condensers
There are only two sorts you will be called upon to handle.

They are the double plano-convex, and the double convex and meniscus,
or Herschel condenser. The Herschel pattern is often simply called
meniscus.

A double plano-convex condenser has two similar glasses, each
of them flat on one side and bulged out on the other. They are
set in the condenser cell with the bulged sides inward, and facing

each other. (Fig. 29.)
A Herschel condenser (Fig. 30) also has two glasses, but they
are different. The one which is to be nearest the projector gate
42

(Fig. 32.)

The triple condenser is like a double piano-convex one, with

FIG. 30

FIG. 31

FIG. 32

Of the two usual sorts of condensers, the double piano-convex,
on account of its short focus, is the better one to use with objective
lenses of 4 in. focus or less. The Herschel condenser is generally
used with objective lenses of 3 in. focus or more.
The regular size for kinematograph condensers is 4-1-- in. in diacondensers are
meter. Less frequently 4/- in., and 4 in., diameter of spare glasses
They
are
rather
a
nuisance
on
account
met with.
being more difficult to get from the usual supply sources, the 41 in.
ones being also disproportionately expensive. The firm of Ross
fits its projectors with a 51 in. fireproof condenser to special order.
A considerably better light concentrating efficiency is claimed for it.

Condenser Position
To have the condenser correctly placed behind the projector
gate is most important. Screening moving pictures to advantage
depends upon it.
The condenser must have its centre in a perfectly straight line
with the centre of the objective lens and projector gate. That
is so simple there is no excuse for making any mistake about it,
much less for neglecting to ensure it. Yet correct mechanical
centring of the condenser is quite often neglected. The next
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thing to determine is the right distance of the
condenser behind
gate aperture. This is not a matter either for guesswork
or for
" trial and error." Using 4 in. diameter
condensers, the distance
is found by doubling the focus of the objective
lens. For 4 in.
condensers do the same and add from 1 in. to 4 in. to the
answer.

VARIABLE Focus MOUNTS. In America, there has grown up a
belief that, uncorrected as condenser glasses are, operators can
effect wonderful improvement in screen illumination by making
fine adjustments in their spacing apart. This idea has for some
few years past been played up to by providing condensers with

Thus, if the objective lens is of 3 in. focus, the front face
of a 4 in.
condenser must be placed 6 in. behind the gate. Where extra
long
focus objectives are used, from 5 in. upwards,
theoretical
distance
of condenser behind gate may be shortened by
inch or two,
not because this gives better lighting, but simply an
as
a
convenient
compromise.
The position for setting condenser behind gate is
wholly decided
by the focus of objective, and by condenser diameter,
by the
focus of condenser at all. The calculation is thereforenot
the
same
for plano-convex, Herschel, and triple condensers.
Distance of the condenser from gate is altered by
lamp house backward or forward upon its runners. shifting the
To centre
the light after that, the

only thing remaining to be done is to
adjust distance and elevation of the light
source, according to
directions already given in this chapter.

Condenser Mounting
It has been pointed out that condenser glasses, and more
particularly the back,
or collecting, glass which comes close to the
source of light, may crack

or break in pieces suddenly and fall
out of its mount. Where this happens, it is due
to internal strain
in the glass created by unequal heating or cooling
of the thick
central portion of the lens in relation to its comparatively
thin
edge. There are three ways adopted by motion picture
makers for keeping down the danger of frequent condenser machine

breakage.
The first way is to fit the glasses in a heavy ring mount of
bronze
or gunmetal, instead of in the old-fashioned mount of thin sheet
iron. The idea is that heavy
gunmetal will absorb heat wherewith to warm up the rim of the lens quickly, while the
direct rays
warm up the central portion of the glass, and that, conversely,
after the light is turned off, the still hot condenser
will
prevent the rims of the glasses cooling unduly fast in mount
relation
to
their middle portions. The second way of keeping
down condenser
breakage is to have the glasses made of carefully annealed
optical
glass instead of ordinary green flint glass.
The third way is to
have the condensers made of Chance's (or similar)
fireproof glass.
Fireproof glass is excellently resistant to sudden wide
temperature
changes, but is not so transparent or so white in colour
as good
optical glass. A very fine white optical glass condenser is
supplied
by the firm of Dallmeyer, which, while not truly fireproof,
moderately sudden temperature changes remarkably well. stands

mounts so arranged that the front and back glasses can be

spaced closer, or less close, to each other by the turn of a milled
screw. Undoubtedly is it true that by separating condenser

glasses more widely the approximate focus of the complete
condenser is somewhat lengthened.

Equally is it true that the thing to
aim at in all condensers is to have as

short a working focus as possible,
consistent with safety from fracture

of the collecting glass. Any separa-

tion of the inner curved surfaces
greater than about the sixteenth of
an inch along the axis leads to con-

siderable light loss within the condenser cell. Several European machines,

notably the Gaumont Chrono and
the Kalee Indomitable, also have
variable separation condenser mounts.

In the Gaumont Chrono separation
adjustment is made by the back of
the mount slipping in and out of the
sleeve holding the front glass under

FIG. 33-HEAVY CONDENSER
MOUNT

control of pins which run in helicoidal slots. Those operators who
put their faith in this adjustment need not, therefore, any
longer resort to American made projectors to find it incorporated
in the design.

Condenser Size
It is gradually being more and more clearly recognized that
what is needed in a condenser for efficiency is not increase, but
rather decrease, in its over-all diameter, if only this can be
combined with high optical correction for spherical and chromatic
aberration, and with sufficient resistance to heat to allow of the
condenser's collecting glass being brought near enough to the light
source to subtend a wide angle with the divergent light cone from
the illuminant. In other words, the crux of the whole problem
of optical projection, so far as the light beam is concerned, is to
combine high intrinsic brilliancy of the light (which implies small
area of the light source) with reasonable coolness of the beam of
light emitted. Red and yellow light rays are themselves hot, so
that no strong beam of white light can ever be cold. But most
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of the scorching power of the light beam concentrated upon a
projector gate in motion picture projection is brought about by
heat rays included in it. These are evolved at the light source
as well as luminous rays, and, unhappily for us, they travel along
just the same path and are focusable in much the same way
by condensing or reflecting lenses. It is well for operators to
realize that it is here that lies the fundamental difficulty of the light

hand cut-off, and so produce firing of the easily ignited kinematograph film. To ensure against that, there is a second cut-off fitted
to all professional projectors. This is a mechanical self-acting one.
It is the automatic light cut-off, and consists of a metal blade hanging
immediately behind the gate and connected with a centrifugal
raising device working after the manner of the speed governor of
a steam or gas engine. The governor is driven by gearing from
the projector, and by its rotation raises the automatic cut-off
blade as soon as the projector starts, letting it fall directly it stops

condensing problem.
Where only comparatively little light is needed, as when showing
a three or four foot picture with a home or educational projector,
but little heat is evolved at the same time. Consequently, the

light source can be brought very close to the collecting glass of
the condenser.

This allows of the condenser being of exceptionally

again.

No projector may be used professionally, that is to say for giving
motion picture entertainments in public, where inflammable film

short focus and equivalently small diameter, down to as small a
diameter as 2 in., or possibly even less. Under these conditions,
the most possible is made of what illumination there is, which
accounts for the extraordinarily bright pictures some home machines
will show when consuming no more electric current than can be
safely taken from a six or twelve volt portable accumulator battery
which may have been borrowed from a light motor-car or even
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from a motor-cycle.

Care of Condensers
The only special care that condenser lenses need is to be protected

from draughts when they are hot, and to be kept clean by taking
out of their cells now and then and wiping over with a soft rag
moistened with methylated spirit.
Draughts will cause hot condenser glasses to crack in their cells,
and for this reason the ventilation of the operating room must not
allow blasts of cold wind to circulate round about the lamp house.
If the lenses keep cracking for no apparent cause it may be because
the glass is badly annealed. Remove lenses from their cells, wrap
them in linen, and place separately in saucepans of cold water.
Bring the water very slowly to the boil, and after ten minutes boiling
allow it to cool again equally slowly. Glass which has stood the
treatment successfully is far less liable than before to shatter from

is used, unless it is fitted with both an automatic and a hand light
cut-off, each of which must be in good working order.

A Note on Light Cut-offs

of exposure adjustment, are absent, the mounts of objectives

sudden cooling.

Immediately before the condenser, as it is fitted to the lamp
house front, is a safety device called the hand light cut-off. It is
a system of interlocked metal blades connected with a projecting
handle. By pressing the handle, the blades close, and cut off the
light beam from reaching the projector gate. A simple light cut-off
is shown in Fig. 34. A careless operator might forget to work the

FIG. 34.-BEARD'S LIGHT CUT-OFF

The Objective, or Projection Lens
In their functions, and in the broad principles of their construction, projection objectives are identical with the lenses of
kinematograph cameras. But since in screening moving pictures
most of the complication of focusing, and the whole of the problem
intended for it are correspondingly simplified.
While speaking of the condenser, I pointed out that light coming

through it is converged upon the film in the gate aperture.

'Further, I was careful to give directions for ensuring that as much
as possible of the light cone impinging upon the film should come
through usefully, and strike upon the middle of the back objective
glass.

From there onward the projection lens takes charge of
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the light beam, dealing with it so that a clear projected picture
can be focused upon a suitably placed light coloured surface in a
plane at right angles with the lens axis. The size of the projected

picture is governed by the effective angle of view of the objective,
and the throw or distance between it and the screen. The rule is,
in fact, the same which governs the angle of view in photographic
lenses. Remember that, in projection, the film in the gate corresponds to the original object photographed, and the screen image
corresponds to the image of that object focused upon a camera
focusing screen.
The elements, or glasses, of projection lenses are mounted in
plain brass barrel mounts, without variable stops or diaphragms.
What is necessary is to ensure that as much light as possible gets
through the objective lens to the screen. That is best accomplished

by keeping the clear diameter of the lens glasses as wide and

unobstructed as possible.

EFFECT OF OBJECTIVE LENS APERTURE UPON SCREEN LIGHTING.

The relative aperture of a projection lens has not the same definite
effect upon the brightness of the screen image thrown by it as has
the relative aperture of a camera lens upon duration of exposure.
That is because the condenser concentrates the great proportion
of the light into a comparatively small spot, where it strikes the
centre of the back objective glass. If the whole of the light were
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relative aperture of a projection lens cannot be judged from its
diameter alone.

STANDARD LENS CELL DIAMETER. The old standard diameter

for the tubes of projection lenses was one inch and forty-three
sixty-fourths. In recent years projection lens tubes have been
made with the much larger diameter of two inches and one-sixteenth,

and this larger lens diameter was recently officially approved and
recommended by the Standards Sub-Committee of the Kinematograph Manufacturers Association. These larger lenses, known
in the trade as "wide diameter lenses," undoubtedly give much
brighter screen pictures than do the small diameter lenses with a
similar powered projection light, especially in foci of 4 in. or over.
All modern projectors installed for front projection are, or should
be, fitted with rack mounts to take the wide diameter lens tubes.
Small diameter lenses can always be held in large mounts by
using " adapters," or sleeves, to make up the difference in size.
LENS Focus AND THROW IN RELATION TO PICTURE SIZE.

The

shorter the focus of an objective lens the larger the size of picture

it will define at any given throw. The shorter the throw, the
smaller the picture. To make a rough and ready estimate of the
size of picture projected by a lens, find focus of lens in inches, and

proposed throw from lens to screen in feet, and divide throw by

The result will represent the width of picture in feet.

concentrated into this central spot, there would be no need to
make any objective lens of larger aperture than would ensure
enough open glass diameter to accommodate it. But, however

focus.

much of the light passing through it, so that the bright central
spot is fringed with an indefinite penumbra. This can also in
part be utilized by the objective, and sent on to the projection

is because in the calculation you have assumed a gate mask
diameter of one full inch, whereas actual gate mask diameter

well-made the condenser, the film in the gate disperses or scatters

screen, provided lens aperture is wide enough.
The penumbra being formed of unconcentrated light, the law of
relative aperture now comes fully into play upon it, so that each
doubling of the projection lens' open diameter allows of four times
as much scattered light being saved to the projection screen.

The more dense the film, the greater portion of incident light
does it scatter. From all of this there follows
That the denser a film, the more will the screen image be
brightened by using a wide aperture projection lens ; and
That the details in the shadow (dense) portions of any film
will be projected better in proportion as the lens diameter is wider.
RELATION OF RELATIVE APERTURE TO LENS DIAMETER.

The

relative aperture of a lens is the (approximate) ratio of its open
glass diameter to its focus. Thus, a lens with a 1 in. open diameter

would have a relative aperture of F2, if its focus is 2 in., or a
relative aperture of F6, if its focus is 6 in. In other words, the

(Remember : Height of a kinematograph picture is three-quarters
of its width.) The answer you will get to your sum will be somewhere about 6 in. to 1 ft. greater than actual picture size. This

is slightly under the inch. For perfect accuracy, ascertain actual

mask width with a pair of callipers, and correct your answer
accordingly. Appended are tables ready worked out to suit

motion picture lenses in all foci, and a gate mask width of fifteensixteenths of an inch. A table is also given for estimating the
like particulars for the lenses of still view slide lanterns and slide
projecting attachments.
STILL VIEW LENS Focus IN RELATION TO KINEMATOGRAPH

The usual practice is to have the still view lantern, or the
still view attachment of a motion picture machine, fitted with a
lens of approximately three and a half times the focal length of
the kinematograph lens used to show motion pictures on the
same screen over the same throw. Where still view slides are
shown alternately with motion picture films in illustrated lectures,
it shows off both to better advantage if the slides are projected to
a distinctly smaller scale than the films. For this, choose a still
LENS.

slide lens of four to four and a half times the focus of the
kinematograph lens.
4-(5289)
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Distance between
Lantern and Screen.

A TABLE SHOWING THE CORRECT LENS Focus FOR ANY SIZED
SCREEN AND LENGTH OF THROW
Distance
between
Machine
and Screen.

ft.

48
58
70
95

10
12
15

20
25
30
35
40
45
50

11

9

14
16
18
21

5
9

23
25
28
30
32
35
37
39
42
44
46

55
60
65
70
75
80
85
90
95
100
110
120

0
1

5
9
2

6
10

2
6
10

2
6

11

51

7

56

3

21 in.

ft. in.

42
50
63
84

10
12
14
16
18

5

6
7

8
9

20 10
22 11
25 0
27 0
29 2
31
3
33 4
35 5
37 6
39 7
41
8
45 10
50 0

21 in.
ft. in.

21 in.
ft. in.

3m.

31 in.

ft. in. ft. in.

ft.

31 in.

ft. in.

10
12
15

n in.
ft.

20
25
30
35

in.

26
32
30
39
35
30
46
41
36 28
33
39
39
48
44
40
58
51
63
59
54
50
76
95 863795 873 68
63
80
76
959
8
6

40

45
50
60
70
80

10

10

11
13
15

3
2
0

16
18
20

11

22

6

9

8

24
26
28
30

5

31

11

33
35

3
2
0

9
8

37

6

41

3
0

45

b

10
11

13
15
17
18

20
22
23
25
27
29
30
32
34
37
40

11

4
0

10

11

10

1

12

6
0

11

13

6
0

8

10
4

14
15
17
18

5
2

20

9
4

14
15
17
18

10

21

11

20

7
3
0

23
25
26
28
29

5
0

21

9

8
5

0
6
11

31

34
37

2

7

2

8
3
5

6

5

9
2

8
0
6
0

23
24
26
27 5
28 10
31
9
34 7

FOCUS OF STILL-VIEW LANTERN LENS
6 in.
Sin.
10 in.
12 in.

4 in.

-

14 in.

DIAMETER OF PICTURE (calculated on a 3-inch mAsk)

FOCUS OF KINEMATOGRAPH LENS IN INCHES
Calculated on 15-16 inch Mask Aperture
2 in.
ft. in.

51

10
11
12

9
0
3
6

9

13

9

15
16
17

0

5
9

10
12
13
14
16
17
18

20

1

21

22
24
25
26

29
32

1

5

0

18
20

4
9

21

22
23
25
27
30

1

5

9
10
12

90
100

(a)

3
6
9

76
903

ft. in.
11
15
18
22

26
30
33
37
45
52
60

67
75

.

0
9
6
3
0
9

6

0
6

0
6
0

ft. in.
5

6
7
10
12
15
17

20
22
25
30
35
40
45
50

ft. in.

39
468
5
7
9

ft. in.

30
37
4 6

6
4
3

7

6

9

13
15

1

10

0

16
18
22
26
30
33
37

10

12
13
15

0
6
0
6

11

9

6

6
3
0

18

9

27

6

30

21

24

0

0
0
0
0

0
0

ft. in.

26
30
3

ft. in.

22
2

9

3

5

0

6
7
8
10

3
6

4
5
6
7

11

12
15
17
20
22
25

9
0
3

6
0
6
0
6

0

8
9
10
12

7
3

3
4
5

6
6
8
9
11

15

1

17

3

19
21

7

5

Note.For exceptional screen sizes, and extra long throws, look up data
for half-size in the above table and double the result.

LI

0
3

PICTURE SIZE IN RELATION TO ITS LIGHTING is governed by

6

the law of inverse squares. The brightness of the picture shown
with a given lighting falls off as the square of its diameter. Thus,

9
0
6
0

if it takes a certain amount of light to show a brightly lit 5 ft.
picture, it will take four times as much light to show an equally
bright 10 ft. picture, or nine times as much light to show an
equally bright 15 ft. picture.

Distance
between

The above law may be applied direct to the electric arc, by
reading current for lighting, with the proviso that, within limits,
as the amperage increases you may expect the arc to do rather
better in practice than in theory. Thus : If it takes 5 amperes
to throw a satisfactory 5 ft. picture, it will take rather less than

FOCUS OF KINEMATOGRAPH LENS IN INCHES

Machine

and
Screen.

ft.

10
12
15

20
25
30

35
40
45
50
55
60
65

70
75
80
85
90
95
100
110
120

4 in.
ft. in.

41 in.

ft. in.

2

4

2

2

2
3
4
5

10
6

2
3
4
5
6

8

8

10
0

41 in.

ft. in.

2 12

Sin.
ft. in.

51 in.

ft. in.

5/ in.
ft. in.

0

1

11

1

9

1

6

2

4
0
0

2

3

2

2

10

2

9

3

4
5

11
11

3
4
5

8
8

4
5

2
8
7
6
4

2

3
4

5

2
3
4

6

5

2
2
3

7

6

3

3

41 in.

ft. in.

2

3
4

8
0
7
5

5i in.
ft. in.
71

1

11

1

7
10

5

2
3

4
2

3

2
3
4
4

11

3
4

11

1

1

3
1

82 79 74 611 67 63 60 58
7

9

5
7

8

11

9

11

12
14
15
16

11

12
13
14
15
16
17
18
19

10

17

18
19

0
3
5
7

9
11

21

1

22
23
25

3
5
9

28

2

5

9

8

4

11

7

2

6

10

5

11

8

8

0

7

10

5

11

6
6

10

9
10

5
4

9
9
10

7
7

12
13
14
15
16

10
10
10
10

i" 0

2

8
9

8

0

8
9

6
5

7

9

7

9 11

20
22
24
26

3

8

12
13
14
15
16

9

17

10

18
19

4

5
7

11

0
3

5

20
22
25

8

8
9
9
10
10

11

17

18
19

11

21

0

23

10
10

9

11

12
13
14

9
9

15
15
16

9

17

9
9

18
20
22

8

3
2
2

11

10

6
5
3

8
9
9

1

10

7

11

11

12

9

13

8

12
13
13

5
3

14
15
16
17
19

10
11

5

3

0

12
13
14

11

15

2

14

11
10

16

1

17
17

0

15
16

10

17

0

19
21

8
5

18

20

9
5

0

9

8
6

6
7

6
4
2
0
9

9
7
6

11

Gin.
ft. in.

6
4
2

1

10

8
6
4
11

7

1

8

53 .

5

6

10
10

7

7

8
9

11

12
13
14
14
15
17
18

20 amperes to throw an equally good 10 ft. picture, and considerably
under 45 amperes for the 15 ft. picture. (Note.Suggested amper-

'

0
10

E.,

7

n.

5

4,

(..2

2c

11

9 N41
6
3
1

10

8
2

9

The focal length of the Lantern Lens should be 31 times to four times
that of the Kinematograph Lens.

6.3'

ages are not taken at random, but are about correct for average

working conditions.)
Above 50 amperes the efficiency of the arc ceases to improve to
the same extent, and at 75 to 85 amperes efficiency for projection
purposes is definitely on the incline. This is due to the crater, at
high amperages, ceasing to be an approximate point light source.
Refer to description of the High Intensity Arc which is distinctive

in that it keeps a much better approximation of the point light
source at amperages between 70 and 120.
RELATION OF THROW TO BRIGHTNESS OF PICTURE.

Throw

of itself only affects picture illumination where the atmosphere
is thick with fog or smoke. In a clear atmosphere the length of
throw makes no difference whatever. A secondary effect is often
introduced through the additional length of focus of the projection
lens necessary upon a long throw being attended with a lessened
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relative aperture. Where throw is long, the size of screen is

fitted to the projector, focusing is straightforward. Nothing is
needed but good eyesight and a steady hand on the milled head
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usually increased accordingly.

Hence throw is popularly supposed

to have a direct effect upon picture brightness, which, in fact, it
only has on account of whatever fog, mist, smoke, or dust may be
in the intervening air between projector and screen.
CENTRING OF PROJECTION LENS. This presents no difficulties.
See that the centre of objective glass directly faces the middle of
gate aperture. The lens must be square with the gate, or, to put
it more precisely, the flange of rack mount must be parallel with
the film when threaded in the gate.

of the focusing rack till the picture becomes clear all over.

When

the picture is clear, leave it alone. Do not alter the focusing
every time a short length of film goes through that you fancy
might be better. First satisfy yourself the fault was not in the

If the focus of the kinematograph camera lens was
bad in taking the film, nothing you can do to the screened image
will improve it.
Do not alter the focus for titles. A lens which needs refocusing
for titles is either a bad one or else it was carelessly focused
camera lens.

before.

With a good lens it is possible to hit a focus which is

effective for titles and pictures as well. With a less good objective,

you must make a compromise by focusing on a part of the
8

picture midway between its centre and edge of screen. (See next
pages.)

7./11

If your eyes are weak, use a pair of opera glasses to get the
Ask someone else how the picture looks, to
make sure you have it as clear as possible. People with very
focusing correct.

FIG. 35

Diagram illustrating a simple method of deciding correct screen tilt
for projector pitch without mathematics or direct measurement of the hall
ADJUSTMENT FOR PITCH OF PROJECTOR.

Wherever the pro-

jection aperture of the operating box is not central with the screen,

the projector has to be tilted to throw the picture more or less
up or down, and sometimes sideways as well. This will distort

the picture unless the screen is tilted to make it face squarely the
objective lens. The simplest way of finding out the correct amount

of tilt is to stretch a cord alternately between the lens and the
top, bottom, and two sides of screen. When top and bottom
measurements read alike, also the two side measurements, the
screen is square. A neater method is to plot out upon paper the
tilt or pitch of projector in relation to the screen, working at some

definite scale of reduction, such as one-quarter of an inch to a
foot. The required amount of screen tilt can then be read off by
means of dividing compasses against the prepared scale. Fig. 35

shows an upward pitch of 5 ft. on a 48 ft. throw plotted out in
this way. The arrow indicates amount of screen tilt necessarythree-eighths of an inch on the scale equalling one foot and a half.

Note.Wherever the screen is out of square with lens, the

picture will be distorted in shape, and in bad instances will not
focus all over together, but only in one part at a time.
FOCUSING.

If a high grade anastigmat lens of any focus,

or a medium to long focus portrait combination of good make, is

weak sight should not operate.
Sometimes the focus of the lens gradually gets worse and worse
as the show proceeds. This is caused by the rack mount being
loose, or loose-fitting, so that either it or the lens barrel in it can

slip backward and forward with the vibration of the running
machine. Tighten the screws of the lens rack to make it stiff.
If slipping of the barrel is the trouble, wrap one or two turns of
paper round it to wedge it more firmly in place. A better way
still is to drill the tube of the rack mount, tap a thread in the
hole, and fit a milled head clamping screw. By turning this you
can lock the lens barrel in position.

I will put up with repeating myself, for it is important, and
say again that a good lens once focused should remain focused
without further attention till the next time the barrel has to be
withdrawn for cleaning the glasses.
CLEANING AND CARE OF PROJECTION LENSES. I am expressing
my own personal opinion, an opinion founded upon observation,

when I say as many objectives are over-cleaned as are undercleaned. Lens glasses, except the two external surfaces at the
back and front of the barrel, should not want rubbing over, at
most, oftener than once a month. If there is a doubt about
putting the glasses back right, do not take the cells down at all.
A dirty lens is preferable to a spoiled one. Every morning, dust
over the front and back glass with a clean soft and dry camel hair
mop brush. If the shine begins to go, and the glass seems to
require more vigorous treatment, clean it with a silk rag slightly
moistened with benzine or pure alcohol.
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On unscrewing a portrait or Petzval type projection lens for
cleaning (by far the majority of objectives are of this kind), the
front cell will be found to contain a single thick glass element,
while the back cell has two thin glasses separated by a metal
dividing ring. Put them back in the same order as you took
them out, so that the most bulged out (convex) side of each of the
glasses faces the projection screen. Do not forget the metal ring

projectors of the same firm's make. They are no better than the

between the two back glasses.

If the lens is an anastigmat it may or may not have a fixed
central glass as well as a second and third glass mounted in the
removable metal cell at each end of the barrel. Never attempt
to shift the central glass. It must be gently cleaned while in
place. And do not try to take the end glasses out of their metallic
cell mounts. Anastigmats are extremely delicate, and the glass
of which they are made is most easily scratched. Nearly always
clean them with the camel hair mop brush only. Otherwise, so

best lenses of other makers, so users of other machines can perfectly
well do without them.

Dallmeyer projection lenses deserve special mention, for this
firm was the first of the great British optical houses to realize that

the motion picture industry had a future before it entitling it to

serious consideration.

Dallmeyer kinematograph projection lenses

came on the market nearly twenty years ago and have year by
year been improved, so that they still stand as monuments of

what lenses should be. There are three series, namely, Series 12
lenses, which are of " small" tube diameter ; Series 14, of the

new standard wide diameter, measuring two and one-sixteenth

long as the glass is bright, leave it alone.
Some of the heavy barium crown glass used in the manufacture of
anastigmat projection lenses may gradually contract a brownish
surface " stain " that light polishing with benzine will not remove.

The lens must then be sent to be cleaned by the optician who

made it, just as a high-grade watch has to be cleaned occasionally.
The cost is small and improvement in brightness of the projected
picture will more than justify it.
Never on any account pass your finger, or a corner of a dirty

pocket handkerchief, over a lens glass. (This last injunction
appeared in the war-time edition of this book, and was intended
to apply more especially to war-time operators of the youthful
and careless sort. I do not suppose anyone would lay sticky
fingers upon lens glasses to-day.)

Various British Projection Lenses
The late war did an enormous amount of good to the British
optical industry. Englishmen traditionally need the waking up
influence of dire emergency to bring them to scratch, and up
to the time when the emergency arrived opticians had been, for
the most part, comfortably asleep so far as concerned the needs of
the motion picture industry. To-day all that is altered. At least
four fine British lens-making firms are competing hard for business
in supplying projector lenses. Incidentally, they are running each
other close in a highly beneficial race to design and market ever
more and more highly corrected and light-saving objectives. These
four big firms are Dallmeyer, Ltd., and Ross, Ltd., of London ;
Taylor, Taylor and Hobson, Ltd., of Leicester ; and Kershaw, Ltd.,
of Leeds. Ross projection lenses, though excellent, can be disposed of by mentioning the fact that they are supplied only with

FIG. 36.-DALLMEYER'S LATEST PROJECTION LENS

inches across the face ; and a special extra wide diameter, Series 21,
the tube of which is 21- in. This last series is made in foci from

41 to 7 in., and requires a special rack mount which Dallmeyer
can supply. Its special point of advantage is the exceptionally
large proportion of incident light it passes to the screen, more
particularly when showing darkly printed, or coloured, films.
In foci under 3 in., the crispest pictures are shown with highly
corrected anastigmat lenses. Hence, Dallmeyer lenses in foci from
11 in. to 21 in. are made according to the firm's celebrated" Pentac "
formula, but with an extra wide back collecting glass, these being

known as Series 20, or "projection Pentac " lenses. They are
chiefly used for " back projection" using a translucent screen,
which is placed between the operating room and hall seating. By

the essential feature of its arrangement, the back throw in back

projection is nearly always very short, so calling for an equivalently
short focus projection lens. To get the brightest and most even
screen illumination possible when using a projection lens of short
focus (under 3 in.), a specially computed convex fire-proof lens
ought to be mounted close up at the back of the gate of the film
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trap on the motion head. This lens is supplied by Dallmeyer and
is of the greatest value for securing light economy and a pure white,
tingeless picture.
The firm of Taylor, Taylor and Hobson has, so far, only put on
the market one type of special motion picture projection lens, but

The Taylor-Hobson projection lens was designed and computed
by Arthur Warmisham, who was also responsible for the " Aviar,"
the first completely satisfactory all-British areoplane camera lens
to see service during the late war.
Kershaw projection lenses, primarily manufactured for use on
Kershaw " Kalee Indomitable" projectors, are also available to
owners and users of other machines. They are an excellent range
of moderate priced lenses made after a modification of the Petzval
formula in all foci from one and a half inches upward. Kershaw
still view slide projecting lenses are also manufactured and can be
recommended as about the last word in high-grade optical lantern
lenses of long focus. They are very inexpensive and infinitely
better than foreign lantern lenses.

this is a splendid and remarkable instrument. Like other highgrade lenses, it gives a screen picture crisp to the extreme corners.
Also it is a true anastigmat. But its distinctive feature is that
it combines with normal large size barrel diameter (two and onesixteenth inches) a power of light concentration upon the screen
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Anastigmatic versus Astigmatic Projection
Lenses

The term " anastigmat " means that the lens has been corrected
for spherical aberration, and also for curvature of field. Spherical
aberration in a projection lens makes it impossible sharply to focus
objects at or near the central portion of the screened picture, no
matter how sharply they are defined on the original motion picture
film itself. Curvature of field means that the image thrown by the
lens is saucer-shaped. This is to say that, while either the centre
of the screened picture or the edges can be focused sharply, both

centre and edges cannot be sharply focused at the same time.

While nothing can be done to make a lens having spherical aberra37.-TAYLOR-HOBSON PROJECTION ANASTIGMAT

only rivalled by other lenses so large as to require special over-size

rack mount fitments. This distinctively high light efficiency is
got by making the lens tube very long and causing back focus to
be correspondingly short.
With front-opening projector gates that necessitates pulling the
lens tube forward whenever a film is threaded and pushing it back
again afterward into its position of true focus. However, it can be

simply managed if the lens is fitted with a metal yoke piece,

provided by its maker. This yoke piece must be slipped over the
lens tube before inserting the lens in the rack mount, and when
correct focus for the throw of the hall has been found, the yoke
must be set back till it just touches the rim of the rack mount
sleeve. On tightening the pinch screw, the yoke takes firm grip of
the lens and so acts as a distance stop, preventing the lens being
pushed in too far and ensuring that when fully thrust back it shall
always take the same focal interval in front of the gate aperture.

tion a fit instrument for motion picture projection, the trouble
arising from curvature of field can be made far less noticeable
by fitting in the lens barrel, between the lens cells a " stop " or
diaphragm, which is simply a blind plate of black metal with a
hole punched in its centre, which hole is usually of about half the
diameter of the open lens glass. The objection to a " stop " in a
projection lens is that it cuts often as much as one-half the light
which would otherwise go to form the picture on the screen, this
loss of light being worse when dark films are projected, which

need the bright illumination most. Also, the presence of the
" stop " makes it far more difficult for an operator to keep the
illumination of his picture even all over, and free from tinges of
colour due to correction faults in the condenser glasses.

From the above considerations it would seem that astigmatic
(portrait lens formula) projection lenses are hopelessly outclassed
by the best modern anastigmats. Actually this is not practically
true for lenses of long and moderately long focus, as these subtend

so narrow an angle with the picture in the projector gate as to

permit of the whole projected picture being thought of as produced
at or about the lens's axis. The screen image is still saucer-shaped,
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but we only use the centre part of the bottom of the saucer, which,
considered without the curved edges is practically the same thing
as if the image plane were flat. For the rest, a well-made Petzval

CHAPTER V

type (portrait formula) or similar projection lens is capable of
passing a great deal of light and of focusing central rays to a
microscopical degree of sharpness.

There is no doubt that the critical focal length under which
kinematograph projection lenses are obviously and indubitably
the better for being truly anastigmatic is somewhere between
three and four inches.

The Rotary Cover Shutter
THE rotary shutter of a projector not only has to cut off light from
the projection screen during picture shift interval, but it must do
so in such a way as to introduce as little flicker as may be, none at
all if possible.

Upon that simple proposition of what a good

shutter should do there hangs quite a romance of kinematography,
for, in the early days of the industry, the problem utterly baffled
men who fairly leaped over lesser obstacles in the way of improving

"the pictures." Yet, after much time and ingenuity had been
wasted on wrong lines, the real flickerless shutter system, when
it did at last evolve, turned out to be a perfectly simple affair that
anyone can cut out of cardboard in half an hour or less.
To appreciate the romance of it we must first have a clear idea
of the problem to be faced. We know that moving picture projection depends upon persistence of vision. The phenomenon of
persistence endures more or less from the tenth to the twentieth
part of a second after an object of normal brightness has been
withdrawn from sight. But it does not fully hold out for nearly
so long. You may liken it to the progress of a motor boat after
the motor has been stopped. It still runs a certain distance, but
all the while its pace is becoming less and less.

In like manner, persistence begins to " die down" long before
it is dead.

If you throw a motion picture on the screen for, say, the

twenty-fourth part of a second, and follow the bright interval of

projection with a dark picture shift interval lasting the forty-

eighth of a second before the next picture comes on, the human eye

will notice the dark interval, not fully, but partially, as a waning
and waxing of the screened image. Persistence of vision is not
entirely sufficient to bridge the gap.
How to get over it ? Very early was suggested the use of a
second " non-flick " fish tail, or blade, fastened upon the shutter
spindle opposite the cover blade. (Fig. 38.) This improved
matters, but did not fully get rid of the flicker.
Many years afterwards the present day model shutter with three
blades came upon the market. It is now the standard one for

nearly all machines. Two of the blades are "non-flicks," or
dummies. The third one, slightly wider than the other two, is
the cover blade.

(Fig. 39.)

There seems to be no doubt the three blade shutter cures
flicker simply through increasing the frequency of alternating
59
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light and dark sensations till they become too fast for the eye
(or brain) to register individually. We should not be surprised
at that if we spare a moment to recollect how the man who plays
the side drum in the military band makes a similar illusion of
continuous sound with his drum-sticks whenever he produces a
"roll." Only it is wonderful no one thought of the additional

on the projector. Some machines, notably the Simplex and Ross
projectors, can be set in phase while running by simply turning a
milled head screw. Such an adjustment is quite needless and
superfluous. I have even known of it being played with during
show hours by a foolish assistant operator, with no other effect
than to create travel ghost in the middle of the show. Shutters
are also on the market in which the sector plates can be partially
freed from the central hub by loosening pinch screws. With them,
cover may be adjusted with ease in two or three minutes between

second " non-flick " blade before they did.

A few projectors are fitted with " inside " shutters. These
shutters work between the gate aperture and either the condenser or
objective lens, and as close as possible to the film. One of Kamm's
earlier model patent projector shutters was of this class. Instead
of having three blades, it had only a single semi-circular blade
geared so as to pass before the gate three times for every period

shows by slipping the loosened sector plate round into correct

phase and re-tightening it on its hub.
To judge when cover sector is correctly set, place an ordinary
incandescent lamp in lamp house. The lamp need not be centred ;
just lay it down anywhere inside. Thread film in gate. Raise
rotary light cut-off and withdraw hand cut-off. Place your eye
to the objective lens and look through it at the threaded film while

you start rotating cover shutter by hand. If cover is correct,
the dark sector will prevent you from seeing movement of film
picture in the gate during picture shift. If picture movement
is visible, either before or after the passing of the cover sector,

readjust phase accordingly. Where movement is visible at both
beginning and end of cover position, the sector has been cut too
small (probably with an idea of allowing more light to get to the
screen).

FIG. 38.-OLD-FASHIONED
TWO-BLADE PROJECTOR
SHUTTER

FIG. 39.-FLICKER-ELIMINATING
THREE-BLADE SHUTTER

from picture shift to picture shift (called the picture period). This
shutter was placed close before the gate aperture in the film trap.
The inside single blade shutter of a former model Gaumont
Chrono projector was geared to rotate twice to each picture period.
SETTING A ROTARY SHUTTER. A shutter is correctly set, or
" in phase," when the course of its rotation brings the cover sector
over the lens at the exact time of picture shift, and removes cover
sector off the lens at the instant picture shift is completed. When
the cover sector cuts the light beam either too late or too early,
bands of light are seen on the screen, travelling up or down from the
brightest parts of the image. The appearance is known as travel

ghost.

To cure travel ghost, the shutter must be set in phase.
At the worst it is done by loosening the bearings of its driving
spindle till the bevel wheel upon it can be disengaged from the cogs
of the drive. When this has been done, turn the
shutter backward
or forward the required amount, re-engage the teeth
of bevel wheel

with its driving wheel, and tighten up shutter bearings again.
This is a universal method where no easier adjustment is provided

If travel ghost is sufficient to be objectionable, widen

cover sector by attaching black paper to it with seccotine. Better
still, fit a new and wider sector, and re-balance shutter accordingly.
A properly balanced shutter is one of equal weight all round.
You can easily try if the balance of any shutter is right by taking

it off its spindle and threading it loosely upon a thin steel rod.
If the shutter refuses to remain equally steady with any portion

of its rim uppermost, it is out of balance, and liable to cause wear

and vibration to the projector. Correct by filing down, or by

fitting small counterweights where necessary.
Outside cover shutters should also be adjusted in their distance
before the lens. Do so after the lens has been focused for the
throw of hall. For a rough, but generally satisfactory adjustment
of distance, set the blades to pass within half an inch of front lens
glass. This will be best for nearly all lenses, and cannot be seriously
wrong for any.

A more exact way of setting the shutter for distance in front

of the projection lens is to turn on the illuminant in the lamp house,

centre it, hold back the safety shutter with the mechanism still
and the projector unthreaded, and blow a puff or two of smoke
into the light beam as it emerges from the front lens glass on its
way to the screen.

The smoke particles will reveal the light beam's

characteristic form and it will become apparent that at a very
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short distance in front of the lens the diameter of this light beam

often as high as 26 or 28. Naturally, motion picture producers
are falling in with the prevalent tendency in projection speeding.
Indeed it is more than possible that dragged-out production has
been as much a cause as an effect of it. The whole question is
complicated. Our former standard projection speed is going, or

is at its smallest. This point of least girth of the beam corresponds
with what is known in optics as the lens's front node, and is also
the position, or distance plane, where the shutter blades should cut
the light in their travel.

Relation of Shutter to Projection Speed and

63

already gone, and no officially recognized new standard has been

Light Economy

A little while ago I have sought to explain that the question
whether or not periodical cutting off the beam of light from the

projection screen is going to give rise to noticeable flicker is decided
by the frequency of the resulting light pulsations. With a projector

running at what has for long been talked of as " standard " projection speed of sixteen picture changes a second, a two-bladed
shutter will produce 32 light pulsations, and a three-bladed shutter
will produce 48 light pulsations to the second. Thirty-two light
pulsations has been found to be too slow to mask flicker entirely on
normally bright pictures, while 48 pulsations to the second just does
so, provided the light and dark periods are of fairly equal duration.

A three-bladed shutter of the customary design for a modern
projector having normal rate of picture shift (between one-fourth
and one-fifth of the total picture cycle) will cut off between 50 and
55 per cent of light coming from the lens, and prevent it passing
to build up the screen picture. The cover blade will take up not
less than 80 degrees of the shutter's total circle of travel, and, to
be reasonably effective in stopping flicker, each of the balancing,

or " dummy," blades must occupy an arc of not less than 55
degrees, or thereabout.

So we have a total arc of 190 degrees out
of the circle's circumference of 360 degrees occupied by light-

FIG. 40.-KAMM'S PATENT IMPROVED DRUM SHUTTER

stopping blind plates, leaving only 170 three-hundred-and-sixtieths
of each total picture cycle effective in illuminating the screen. This
is, roughly, equivalent to using 45 per cent of the emergent light
from the projection lens. At the same time, if we could do without one of the " dummy " blades, we could bring the effective
proportion of emergent light up to approximately 60 per cent.
Since this cannot be done at normal projection speed, the tendency for some years past has been to arrive at it by running the
projector equivalently faster. At a speed of 24 picture cycles a

substituted for it. Meanwhile, projectors and films are both being

requisite total of 48 light pulsations, so getting over the formerly
stubborn flicker trouble. Latterly there have been put upon the

been revived on at least two commercial machinesthe Kamm

second instead of 18, the old-type two-blade shutter gives the

market several "light economizing " projector shutters which,

while embodying various points of minor, and sometimes disputable,
superiority over the plain blacked aluminium or cardboard shutter,

mainly rely for their acceptance upon this growing tendency to

race projectors at speeds seldom less than 22 pictures a second and

tried beyond what they can reasonably be expected to bear.
Operators would do wisely to ponder over the present state of

things in its many bearings : economy in projection light and the
advantages and possible disadvantages of two-blade and other

" economic " shutters being two, but only two out of several,
important questions involved.

Drum Shutters
The drum shutter was the oldest pattern of all. It has recently

projector and the Wardour projector. In essence, the drum shutter
is a hollow skeleton drum or cylindrical tube set to revolve horizontally in front of the projection lens. In the Wardour projector
the lens is inside the drum. Parts of the cylindrical sides of the

drum are cut away, other parts remaining. When these latter
come in line with the light beam there is a dark period on the
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screen ; when they are carried past the face of the lens by the

drum's travel, the screen receives the picture. The distinctive
action of the drum is that the front and back portions of the
cylinder travelling respectively up and down in the light beam
cut it swiftly with a scissors motion.

The Screen
The ideal screen is a perfectly flat, opaque, white surface. The
material of which the screen is made should not be liable to get
chilled and let atmospheric moisture condense upon it. If it does,
the water will soon start running down in drops, making curious
glistening lines over the picture. If it were not for its tendency
to chill, nothing could beat a well-prepared white plaster wall,
painted over with white oil flatting. As things are, this is safest
where fire restrictions are rigorous, as in the London County Council
area. The wall should be an " inside " one, and the screen

prepared from cement that does not "sweat." Cement mixed
with improperly washed sand always "sweats." Fireproof canvas
whitened over with flatted oil or distemper is excellent for the

great majority of country shows.
For rollable opaque screens, let the surface be of flatted oil.
Distemper is injured by frequent rolling.
Stretched canvas screens may be painted with distemper. See
that plenty of size is added to prevent the coating flaking off.
Some people mix the distemper with new milk instead of water.
It acts as a mild size.
In licensing areas where canvas screens are not allowed, a simple
fireproof screen basis can be made from close-mesh wire netting.
Plaster is applied to the stretched netting and the surface smoothed
and painted or distempered to taste. In some smoky districts, in

or near big manufacturing towns, screens lose their freshness

quickly and need to be cleaned or renewed sometimes as often as
twice or even more in a year. Often a screen is seen to be dingy
and is condemned as oft-colour when simple dusting with a soft
duster would have put it right.
To test a white screen surface for its freshness, lay a piece of
white typing paper against it, or have a card coated with the same
surface dressing as the screen, keep the card in a dust-free drawer
or cupboard, and every three months or so take it and lay it
against the screen. As soon as the screen becomes sensibly grey
or brownish in comparison with the test card, have it renewed.
Otherwise current for projection will need to be greatly increased,
and even then the picture will be less clear than it should be.
If current economy is of great importance, and provided the
auditorium of the theatre tends to be long and narrow, rather than
square in shape, bright aluminium paint may be used for the
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It should be coated on a roughish surface, rough plaster,
or coarse unfilled canvas for preference. An aluminium coating
screen.

throws back a strong and rather glaring image through partial

diffused and partial direct reflection, whereas dead white gives the
whole image by diffused reflection alone. That portion of the

picture seen by direct reflection comes only to those spectators
who are right in front of the screen, just as a looking-glass only
reflects light straight forward from it. It follows that picture
show patrons sitting far to the right or left of an aluminium screen
see the picture duller in proportion as those central with the screen

it brighter. Hence the special applicability of aluminium
screens, and of " economic" screens generally, to long, narrow
see

halls.
TRANSPARENT SCREENS. Where there is a considerable amount

of waste space behind the projection screen, but no facilities for

an operating room at the opposite end of the hall, a so-called
transparent screen may be put up instead of the usual opaque
one, and the operating box erected behind it. A screen of this
sort is not really transparent, but translucent. It intercepts and
breaks up the direct light rays from the objective, but allows
them, after diffusion, to pierce the thickness of the fabric, so
that spectators on the opposite side of the screen can see the

picture. In practice, back projection on to a translucent screen is

mostly found in music halls and legitimate threatres which have
been converted into kinemas. By it the depth of the stage is put
to use and the need of building an operating room in the dress
circle is avoided.

The earliest known " transparent " screen was an ordinary

If one of these is used dry, the picture can be seen
quite well through it, but a bad glare from the objective lens is
seen also as a bright circle of light in the middle of the image.
By syringing the screen with water till it is wringing wet, glare is
calico sheet.

done away with, and the whole picture brightened.
At the present time improved permanent " transparent screens

are on the market. They are made by varnishing linen or calico
with a suitable clear and colourless varnish, and these screens need
no wetting. They give a very bright picture for current con-

sumed, and may be rolled up when not wanted. The originator
of varnished transparent screens was Mr. John Bulman.
For projection through the screen, the film must be threaded
in projector gate reverse way round, with the uncoated celluloid
side facing condenser. It is usual to fit the machine with a short
focus lens, so that as little space as possible may be wasted in
throw between it and screen.

DISTORTION OF THE SCREENED IMAGE is of two sortsreal and
apparent. Real distortion is brought about when the throw of
5--(5289)
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the projector is on a steep upward or downward pitch without
compensation for pitch having been made by screen tilt. The
boundary lines of the picture then take to themselves an up and
down convergence or divergence. Though this want of truth may

exceed 35 degrees, the height of the eye above the floor level being
assumed to be 3 ft. 6 in."

be hidden by outlining false rectangular boundaries on the screen
in black velvet, or by filing the sides of the gate mask aperature
out of truth in an opposite direction sufficiently to compensate,
yet the same distortion affects the whole of the screened image,
though it may not then be so plainly visible. This distorting

effect is in addition to the inability to focus sharply at top and
bottom of the screen together, which has already been touched
upon. Apparent distortion of the picture is due to an entirely
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2. "That, provided recommendation 1 is complied with, the
angle between the vertical plane containing the upper edge of
the picture, and the vertical plane containing the observer's eye
and the remote end of the upper edge of the picture shall not
exceed 25 degrees."

Put in plain language, these recommendations mean1. That the people seated in the front row must not have to
look upward at a steeper angle than 35 degrees to see the top
edge of the screen picture, thus
,-(-7bp of
Picture

different cause, and depends upon the part of the hall from which
the screen is viewed. Fig. 41 will help to make this plain. The
more you get to one side of the hall the more oblique is the view
Eye LeT/

\35°
FIG. 42

FIG. 41

A shows the normal proportions of the screened picture, and B shows
how the picture looks when viewed from a front end seat in a too-closely
seated hall. The oblique angle of view taken is 35°

2. That if they are seated in seats at the outer ends of the row
they must not have to twist their heads more than 25 degrees to
left or right to see the furthermost picture edge, thus
Remote

of the screen. In a close-up front end seat of a wide hall, the
obliquity of picture view may be both execrable from a pictorial
point of view and highly straining to the natural accommodation
of the eyes. The view of screen figured in B, Fig. 41, was taken,
not from the end seat of the front row, but from the fourth seat of
the third row of " sixpennies " in a well-known London kinema.
In June, 1920, the Joint Committee appointed by the Illuminating
Engineering Society to inquire into eye-strain in kinemas, published
its interim report, containing two definite recommendations, which
may or may not be over-drastic, but which, if carried out, would

do away with the present evil of allowing seating in picture

shows to be placed so close to the screen, or so far to the side of it,
that the projected picture appears badly distorted. The Committee's

recommendations are1. "That the angle of elevation subtended by the eye of any
person seated in the front row, by the length of the vertical line
dropped from the centre of the top edge of the picture to the
horizontal plane passing through the observer's eye, shall not

7o'c'f-,1 25°

Edge of Picture

Eye
FIG. 43

Another suggestion made in the same report is that no one in
a kinema should be seated so far from the screen that he or she
views the picture from a distance equivalent to more than twelve
times its height. I cannot think of a single instance where this
last suggestion is not complied with, and can hardly think of an
instance where the first two are.

CHAPTER VI

Some Present-Day Projectors
THE aim of this chapter is to give illustrations and brief descriptions

of some of the better known British and foreign motion picture
projections, so that readers may at one and the same time get an
idea of what they look like, of how they work, and of their chief
points of distinction from each other.

There is an idea amongst operators that a man who is skilled
in handling one make of projector would very likely fail to get
satisfactory screen pictures with another make. This idea contains rather less than more truth than the corresponding idea among

stenographers that you may be highly efficient on one make of
typewriter and a complete duffer with every other make. In each

instance all that is needed in making the change from the one
which is familiar to the other which is unfamiliar is a judicious
mixture of common sense, pluck, and caution. Go at it, but go
carefully, keep your head, and take your time for the first day
or so, and whatever initial difficulty there has been will soon
vanish. Personally, I have but small opinion of the operator

who tells me " I can operate with the (so-and-so) machine." At
once I know he must be deficient either in nerve or experience, and
probably in both, for fundamentally all professional projectors
are the same. With them all you need to spool the film, thread
it up in the gate, mask it correctly in the gate aperture, focus it,
see that light is correctly centred, the safety shutter working, and
the cover shutter in phase. All machines require to have their
gear wheels greased twice a week or thereabout, according to the
amount of use ; to have the Maltese cross oil bath one-third filled
with thin high-grade non-gumming oil ; and their bearings lubricated with light machine oil through the oil cups and oil holes,
a drop or two of oil being given every hour of running. Teeth of
top, bottom, and intermittent sprockets must be frequently cleaned
with a strong-bristled tooth brush dipped in petrol or benzine, and
gear teeth must be similarly cleaned and re-greased whenever the
old grease shows signs of getting clogged with dust.

Projection lenses must be kept clean, but not unnecessarily

taken apart when inspection against a sheet of white paper shows

their interior glass surfaces to be already bright and dust-free.

Commutators of driving motors should be similarly kept clean, by
light polishing with finest glass-paper every month or so, and brushes
need to be replaced when they wear down in their brush holders.
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FIG. 44.-KALEE INDOMITABLE PROJECTOR
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Take-up tension must be adjusted so that the whole spool-full of

the grooved rim of the fly-wheel keyed to the outer end of the
finger wheel shaft of the projector's Maltese cross intermittent
movement. Masking on the Kalee Indomitable machine is done

film is rewound without fear of failure, but also without unnecessary

friction against the film laps and bottom sprocket teeth at the
beginning of the reel.
All this is routine work which any operator will carry out almost
by force of habit, and I have yet to find the commercial projector

by racking up or down the whole film-driving unit, including top
and bottom sprockets, intermittent movement and the actuating

machine, its individual points to be looked to, such, for instance,
as its own adjustments for wear on bearings and such like. If an

comparatively long belt drive.

it does not apply to. In addition, there are, with each make of

gear wheel train, in relation to the position of lens and gate
aperture. Hence the forward position of driving motor and

operator feels lost on taking over a new machine, he has only

to send a line from his home address to its maker and that maker
will cheerfully post him an instruction booklet calculated to make
doubtful matters clear. Having now emphasized the general
sameness in basic principle to be found in all well-known motion
picture machines, we will proceed to get more closely acquainted
with some of them.
Fig. 44 gives a good general idea of a modern high-grade professional projector (the Kalee Indomitable). Notice the strong
girder-pattern supporting stand, made pf cast iron, the weight of
which is an advantage in ensuring perfect rigidity. The feet of
the stand will be seen to be slotted, as the intention is for it to be
set upon a concrete floor on which it is bolted upon grouted-in bolts.

The head of the stand is not in one with the legs, but separate,
being held upon pillars at either corner. These pillars can be
slid up and down to alter the height of the mechanism above the

operating room floor, and also to tip it so that the picture is thrown
slightly upward or downward, at will. On the right of the stand

is the lamp house, which can be slid either nearer to or farther
from the mechanism. This lamp house has a flue at the top.
In its front is the condenser housing, having before it a metal
cone (called the light cone) that carries the hand-operated
light cut-off. When closed, the cut-off prevents light passing
through the condenser from reaching the mechanism, or motion
head.

This motion head is seen at the left of the lamp house. Notice
the upper and lower fireproof metal spool boxes, and, before the
lens in its rack mount, the three-bladed rotary cover shutter, with
its broader blade for intercepting light during picture change, and
two narrower (dummy) blades for increasing the number of light
pulsations to the second till each individual pulsation (or flicker)
is no longer consciously recorded by the observer's eye. Over the
bottom, or take-up, spool box is an extension of the top of the
projector stand, and here is clamped the electric driving motor.
It is a fractional horse-power motor of anything between oneeighth and one-twenty-fourth horse-power, and drives the mechanism through a round leather belt passing between its pulley and

FIG. 45KALEE SWING-OVER ARM FOR SHORT Focus LENSES

The Kalee Indomitable projector is an English machine, manufactured by Kershaw, Ltd., Leeds. It has earned a reputation for

very silent running and steady projection, even at abnormally
high speeds. It is built with great accuracy, with interchangeable parts, so that they can be quickly renewed when wear
appears.

This machine has what is called "front threading." That is to
say the gate opens from the front, and not the back, when threading
up the film. When lenses of short back focus are being used with
a front threading gate, it is necessary to make some arrangement
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by which the lens can be quickly got out of the way to allow the
gate to be opened, and as quickly got back into accurate focal
position when threading up is complete. Fig. 45 shows how this
is done with the Kalee Indomitable. The darkly-shaded oblong
gate aperture is clearly shown with the front portion, carrying the

forward or backward on a worm thread, this being done by turning
the capstan head shown at the extreme right of our illustration.
Fig. 46 gives a general view of the American Simplex projector,

73

one of the two trans-Atlantic machines best known to British
exhibitors. You will notice how generally similar it is to the
Kalee Indomitable in the disposition of its essential parts, namely,

FIG. 47

Adjustments. The adjustments shown in the illustration are

as follows-

l.
2.

3.

FIG. 46.SIMPLEX PROJECTOR

spring-tensioned film runners thrown open on its hinge (like any
other sort of gate), the lens being, rack mount and all, swung up
and out of the way while threading is in progress. Notice also
that on this particular machine the projection lens is not held in the
same sort of rack mount we are familiar with on a still view optical
lantern. Instead, the mount itself is a plain split metal casting,
in which the lens barrel is clamped by a pinch screw. For fine
focusing, the sleeve carrying the swivel arm is caused to travel

4.

Lantern slide lens
adjustments
Focusing projection lens

5. Door to lower loop
6. Adjusting the shutter
7. Masking

the lamp house (this time looked at from the right-hand side and
therefore seen to the left of the illustration), the upper and lower
spool boxes (shown with their doors partly open), and the mechanism

in the middle directly before the light cone on the lamp house

front. The enumeration is merely to impress upon the unfamiliar

reader how a right understanding of any one make of machine
will help far toward understanding all the rest. When we come
to go deeper we shall find plenty of dissimilarities.
look at illustration, Fig. 47.

For instance,
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This shows a close view of the Simplex "motion head." You
see its gear wheels and film track between top and lower spool

resistance is cut out, the more current flows to the motor, making it
go faster, and vice versa. This arrangement has the minor drawback

1, 2, and 3, which have to do with the still view slide projecting

electric current when starting up, while its efficiency is not good
at the slower speeds. In the Simplex projector that is got over
by introducing a friction disc drive, similar to the variable speed

boxes are all totally enclosed. Disregarding adjustments numbered

attachment built on as an adjunct of most moving picture machines,
adjustment 4 tells us that the rack mount of the Simplex projection
lens is operated from the top of the machine's casting. Adjustment 5 is a door to the lower film loop which has to be opened before
threading the machine. By turning the milled knob marked 6,
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that the motor is placed under a temporary extra " load " of

friction drive fitted to certain of the lighter motor-cars and
cycle-cars.

FIG. 48.MOTOR AND SPEED GEAR

the projector's rotary cover shutter can be thrown into, or out of,
phase while the machine is running, a refinement I confess I have
never been able to value with that reverence for sheer mechanical
ingenuity which the machine's designers seem to expect. The lever

marked 7 adjusts the masking of the picture in the gate aperture,
which in the Simplex projector is done by causing the intermittent
sprocket to advance or retract slightly on its own centre. The
masking movement, done by turning the sprocket on itself, is
distinctive of the machine.
Fig. 48 shows the motor drive of the Simplex projector, a flexible band coming from the driving pulley to a rather complicated
looking arrangement of wheels which is really the projector's speed
control. Usually, speed of a projector is controlled by an electrical
-esistance wired in series with the motor circuit. The more

FIG. 49.GAUMONT CHRONO

Back Elevation

Turning from one of the most complicated of projectors to one
of the simplest, the next illustration (Fig. 49) shows two views of the
mechanism only of a French made Gaumont Chrono machine.
On the right hand you are viewing the mechanism as though your
eye were somewhere in line with the axis of the condenser. Imagine

the lamp house to have been taken away, and that you are in its
place. The projection screen will be right ahead, away beyond the
rotary shutter. Here we see the top spool arm without its spool box,
while the bottom arm and spool box are out of the picture. The
handle is in place, as though for handle-driving the machine, but
if we are to drive by motor, the round leather belt from the motor

pulley (situated somewhere beneath the level of the mechanism
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on the left side) will go into the groove we see cut for it in the lefthand fly-wheel, which is, as usual, mounted on the driving shaft of

the finger wheel (otherwise called cam, or locking ring) of the
Maltese cross escapement.
The Gaumont Chrono's gate
opens from the back. It is
shown open in the diagram.
Also it differs from most

modern projector gates in
having velvet pads at top
and bottom of the aperture

plate to make the film come

to rest smoothly between
picture shifts, and so project

with the greatest possible
steadiness on the screen.
The masking lever on the
Chrono is that seen jutting

there is a little space at each
corner between box and spool

which makes spool changing considerably easier. Picture shift
being more than ordinarily quick

on the Powers' " Cameragraph,"
as it is named, allows of the rotary

shutter blades being correspondingly narrow, with proportionate
benefit in brightness to the picture
has a good reputation for standing
up to hard wear. A special maker's

plate that runs in snug V
grooves.
The black bar

running out at right angles
from the top left-hand corner of the projector gate

instruction is to use a thin mineral or clock oil, and not a thick
machine oil, in

the oil bath of

the intermittent
movement, but
the same advice

controls the machine's automatic safety shutter, a metal
flap behind the gate aperture
which rises as the machine
starts, under impulse from a
centrifugal governor housed

applies to machines of other
makes as well.

within the hollow driving

ing diagram for
the Powers' No.
6 machine (Fig.

pulley.

50a)

Simple as the Gaumont
Chrono is, it has an enviable

reputation for long service
PROJECTOR

manufacture.
Notice that the spool boxes are
square instead of round. The
shape makes no difference except
that with square spool boxes

Its function is to slide the
up and down, at will, on a

FIG. SO.POWERS' No. 6

No. 6 machine looks like. This machine is also of American

on the projection screen. This
projector runs very silently and

lens staging and rack mount

and freedom from minor

breakdowns. Over one-half

of those ships of the Royal
Navy which carry motion picture outfits for the recreation of their
officers and crews are fitted with Gaumont Chrono projectors.
In a previous chapter I mentioned the intermittent motion of
the Powers' No. 6 projector as being quite different from the usual
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Here we see what the complete Powers'

Maltese cross escapement.

out at the top right-hand

corner of the main casting.

CAMERAGRAPH

SOME PRESENT-DAY PROJECTORS

p.

The film thread-

not
demonstrate its own
simplicity, but
will impress upon
will

merely

FIG. 50A.DIAGRAM SHOWING HOW TO THREAD
POWERS' AND NO. 6 PROJECTOR

us the strong family resemblance between film threading of this
machine and other machines of different makes. In short, by
now we ought to be beginning to realize how easy it is for the man
who has mastered one projector to master others also.
The two next illustrations show very clearly the outward appear-

ance of the complete mechanism (less stand and lamp house) of
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the Moy-Omnia projector, made by the firm of E. F. Moy, Ltd.,
Camden Town, London, which firm can probably claim a longer
experience of kinematograph machinery manufacturing than
any other. Here were designed and made the whole of the equipment for taking and projecting " Kinemacolor " films, the earliest

Coming back to present-day matters, this Omnia X machine
has an open film track, which is much more convenient than a
totally enclosed one, but its gears are enclosed from all dust and
dirt. A special device at the top of the gate automatically centres
the film in the film-track, preventing side roll of the picture on the

screen, except where the defect is inherent through bad photo-

FIG. 51a.MOY PROJECTOR MECHANISM (SIDE-BACK VIEW)
FS. Automatic safety shutter

FIG. 51.MOY PROJECTOR MECHANISM (FRONT RIGHT-HAND VIEW)
C.
Cover blade of rotary shutter
D.D. Dummy (or non-flicker) blades
Oil cup
L.
G.
Shutter spindle
S. V. Still view projection lens

TS. Top sprocket

J.

Jockey roller
K L. Kinematograph projection lens

M.
R.
OB.
L.

Lens mount
Lens focusing screw
Maltese cross motion oil bath
Oil cup
D'. Oil drainage neut
IS. Intermittent sprocket
BS. Bottom sprocket
H. Handle

of all commercial and successful systems of producing motion
pictures in natural colour. The " Kineto Model B" machine,
now unhappily no more than a memory, but once recognized as
the stoutest and sturdiest of all projectors on the market, as well
as the steadiest, was Moy-made.

A.

Gate aperture

I

I

HA. Gate catch
RM. Film racking adjustment

Other reference letters as in Fig. 51

graphy. Bearings on the Omnia X projector are very long, gate

runners are of hard silver steel, and the picture shift period is

quick and smooth as well, this being effected without introducing
either " slap " or complication.

Figs. 52 and 53 show a general view of Butcher's "Silent
Empire" projector, and also a close right-hand view of the

mechanism only of the same machine. Notice the vertical position
of the top film box in relation to the lower one, with the neat and

short path of the film between the two on its way through the
film-trap, or gate, which is front threading.

The runners, or skates,
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holding the film in gentle tension on its way through the gate,
are made of the same stainless steel of which our newest table knives

are also being made. This steel keeps its polish and develops
neither rust marks nor scratches with normal fair wear. The

FIG. 52

shutter shown is a two-bladed one. Evidently, therefore, the

makers of the machine expect that it will be raced at a speed not
much under 22 pictures a second, and are prepared to make the
best of the state of things at present prevailing. The masking
device of the Silent Empire is unique. It is a combination of
vertically racking lens with an equivalent motion communicated
to the lamp house. The machine, therefore, has "fixed optical
centre."

FIG. 53.-MOTION HEAD OF BUTCHER'S SILENT EMPIRE MACHINE
SHOWING THREADED FILM AND TWO-BLADED SHUTTER

6-(5289)
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The Ross projector is very accurately and beautifully made,
as we should expect in a product of a firm long famous for its
optical lenses and telescopes. For optical work demands the
highest accuracy. Several points about the Ross machine are

steadiness depend far more on the centring being set at the factory
with absolute precision in the first place than on any subsequent
rough-and-ready "taking up" of lost motion by the operator.

FIG. 54.-Ross PROJECTOR (RIGHT-HAND VIEW)

distinctive, among them the lamp house body of cast aluminium,
with heat radiating fins like an air-cooled motor-cycle cylinder.
Adjustment between centres of Maltese cross and finger wheel,
unlike that on other modern high-grade projectors, is not variable,

the manufacturers of this machine holding that long wear and
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Spindles on the Ross machine are of finely tempered chrome

FIG. 54a.-ROSS PROJECTOR (LEFT-HAND VIEW)

vanadium steel. So are the finger wheel and Maltese cross, both
of which latter are made in one piece with their shafts : a fine,
though necessarily expensive, example of machine-shop practice.

The Ross projector is very robust. A special high illumination
efficiency model of the Ross projector has a Si in. fireproof
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condensor and 21 in. diameter projection lens.

The shutter is

two-bladed, with cover blades of violet gelatine.
Fig. 55 shows the well-known " Day" projector. This has many
points of interest, amongst which the following may be mentioned.

The mechanism is of exceptionally heavy construction, and has

CHAPTER VII

Home and Educational Machines
IN all probability by the time this book sees light of day the earlier
Regulations of the Secretary of State, made under the Cinematograph Act, 1910, with their Amendment of May, 1913, will have

been repealed and an entirely new schedule will have been substituted. If so, it is quite safe to forecast that one drastic alteration
will be to introduce alleviations for the amateur or semi-professional

exhibitor who is content to show small-sized pictures by the light
of an incandescent focus lamp protected by a suitable fireproof

FIG. 56.-" HOWATH " PROJECTOR, CLOSED FOR CARRYING

guard.
FIG. 55.-" DAY " PROJECTOR

been designed to combine simplicity with strength. The main
gears are helical which conduces to quiet running, and decreased
wear.

Each movable unit is mounted in the casting with its bearing,

and is instantly detachable from the main bearing by loosening
a grub screw, and pushing the unit out complete. The object of
this construction is to facilitate renewals.
The Projector has also several other interesting points of design,
but the space available is insufficient to deal with these in detail.

For this film user the regular operating room may become

unnecessary, while regulations governing panic bolts on doors,
seating, and gangways, and such like will be greatly lightened.
He, for his part, will be expected to make use of a projector the
mechanism of which is permanently built into a self-contained
fireproof housing.

Such a projector will necessarily be of the easily

portable kind. By way of example, I print keyed explanatory
diagrams of the " Howath " portable projector, which, when not
set up for use, looks like a very much overgrown "box camera,"

made of black metal, and with carrying handle at the top, the

length being about 2 ft., height nearly 1 ft., and width 8 in. This
fireproof casing carries within itself not only a complete hand or
motor driven mechanism, but also lamp, condenser, and thousand
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36

37

Ilmititoll

7
30 32

3

3

9
/0

//
/2
/3

/4
/5

/6

Forward Fireproof Compartment containing Professional Mechanism
Middle Fireproof Compartment containing Patent Lighting System
Rear Fireproof Compartment containing Take-up Spool
Fireproof Spool Box for Feed Spool (removable for transit)
.5. Feed Spool, holds 1,000 ft. Usable as Take-up or Split Spool
Film entering the Top Trap
Top Trap with Guide Rollers
Top Sprocket (full 8-picture size)
Top Guide Roller (the film passes under this roller for ordinary working and over for rewinding
films after use)
Top Pressure Arm and Roller for holding Film on Sprocket
Special Shutter for Eliminating Flicker
Projection Lens of good quality (focus to choice)
Rack and Pinion Lens Mount, with Removable Focusing Handle
Bottom Sprocket Pressure Roller and Arm
Bottom Sprocket (full 8-picture size)
Driving Handle, can be used with door open or closed
Bottom Film Guide, Film passes over for working or rewinding
Masking Lever, controlled from outside with Removable Handle
Intermittent Movement (very accurate), takes any old Film safely
Film Gate, extra long, ensures steady picture
Automatic Light Cut-off with special features
Guide Roller leading Film through Fire Trap
Fire Trap isolating Film from lighting compartment
Adjustable Regulator enabling the same lamp to be used on any Electric Current from 25 to 250 V.
Universally Adjustable Lamp Holder
Guide Roller leading Film to rear fireproof compartment
Take-up Spool (Chain Driven) holds 1,000 ft. (usable as Feed Spool)
Bracket supporting Spool Spindle and Chain Gear
Universal Mirror Adjustment
Special Mangin Mirror, increases light 50 per cent
Chain Take-up as stipulated by Kinematograph Act for Public Exhibition
Special Half-Watt Lamp with focused filaments
Special Condenser in Mount, accurately focused to Gate Aperture
Top Sprocket Driving Gear (Spur Cut)
Automatic Friction Clutch and Chain Take-up Driving Gear
Middle Gear and Shutter Driving Gear (Spur Cut)
Main Driving Gear (Spur Cut)
Heavy Balance Wheel on Intermittent Shaft, supported on Bracket
Take-up Chain Gear
Compartment for Storing Fireproof Box (4) and Films when in transit
Insulated Electric Connection for Receiving Plug
Sufficient films for a complete programme can be stored inside the case during transit

-/7
24
26
/8
22
23
FIGS. 57, 57a-DIAGRAMS OF THE INSIDE OF THE PROJECTOR,
WITH ALL DOORS REMOVED

Note.-The film passes through Fire Trap 23 under Chamber 2
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foot feed and take-up spools, each in its own separate fireproof
spool box. The feed spool may, of course, be loaded, in which
event the projector is ready to give a quarter of an hour's show at
any time and anywhere
there is electric current

to be had. For longer
motion picture demon-

strations, extra spools
of film are loaded in,
just as with an ordinary projector. The case

contains provision for
carrying film enough
for a complete show.

FIG. 58.-DE VRY PROJECTOR (OPEN)

FIG. GO.-THE " SOLUS

The De Vry portable
projector is another,
and very well-known,
portable machine, selfcontained in a box
that looks like an
ordinary moderatesized attaché case.
Electric current to light

its lamp and run the

driving motor can be taken from a house or office-lighting bracket,
through flexible cord and bayonet adaptor. Voltage differences are compensated for by
altering the setting of an internal variable resistance. Even
alternating current can be used,
though no way has as yet been
discovered of making a driving

motor which will run satisfactorily upon very high or
low, as well as upon moderate, periodicities. Incandescent
focus lamps, on the other hand,

burn quite as well upon A.C.
as upon D.C., in which they
show great contrast to the pro-

jection arc lamp.

The sub-

;AT

joined illustrations show a De FIG. 59.-DE VRY PROJECTOR (SHUT)
Vry as it looks outside and as
it looks when the side door is opened for film threading and spool
changing.
FIG. 61.--BUTCHER'S "EMPIRE," MODEL 1
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This machine is popular with amateurs in their homes, with
commercial travellers who wish to demonstrate manufacturing

HOME AND EDUCATIONAL MACHINES
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casing or spool-box protection.

It stands on any table top and, to
make assurance of safety doubly sure, should only be used with
non-flam films.

The projector outfit (Fig. 61), Butcher's " Empire," Model 1, is
planned along professional lines but intentionally built rather too
lightly for regular professional purposes. It has been designed
for educational work and for the more ambitious sort of home
displays. The intended illuminant is a small arc lamp, though
the lamp house would equally well take a focus lamp or limelight
jet.

Where quite a small picture is sufficient, say one of a size

between two and four feet across, current from regular town electric
mains is not necessary with home or educational projectors. A six

or twelve volt accumulator borrowed off a motor-car, or one of
similar capacity, and of the sealed-cell portable sort, can be used
to provide current for a correspondingly low voltage gas-filled
incandescent focus lamp used as illumination source. In the
past, motor-car head-light lamps have been adapted for this work,
but properly mounted low-voltage lighting units are now obtainable
and are far more efficient. They generally employ a metal para-

bolic, or silvered glass " Mangin type " reflector to increase the

processes to prospective customers, with lecturers and some of the
smaller travelling showmen who give one-night motion picture
exhibitions in village halls and clubs.

power of the forward thrown light beam, after the principle already
described for professional reflector projection arcs. These small
incandescent projection lighting units may or may not make use
of condenser lenses as well as the reflector. Fig. 62 shows diagrammatically how light rays are picked up and roughly parallelized,
or converged, by a reflector surface. Fig. 63 shows an extremely
simple lamp and fitting for low voltage illumination with a home

machine. The Focuslite miniature generating set already illus-

trated is intended for supplying current for more ambitious motion
picture exhibitions at home, in lecture rooms, and village halls.

FIG. 63

The next projector, the " Solus," of French make, but distributed in this country by R. Prieur and, Co., Ltd. of Gerrard
Street, London, is a purely home machine, without enclosed metal

CHAPTER VIII

More About Machines and Operating
WE are now fairly well equipped with knowledge to make our
own choice of a pair of projectors for the operating room. The
illustrations and details of machines given in Chapter VII ought
to help toward a sound selection, though wherever possible a
projector should be personally inspected and seen running before
it is bought. The general level of manufacture is now very high,
but is not absolutely even. Two apparently similar machines
built by the same maker and bought from the same supply house
will not always give an identical performance on the screen, nor
will they run with similar ease and noiselessness. That is why
I suggest making personal choice when possible. It is nice to
get that which is good, but nicer to get that which is best. Provided
a machine is made and marketed by a well-known and reputable
firm it may always be depended on to be at least quite satisfactory.

The Operating Room
The operating room, or operating " box " (for it used once upon
a time to be a box-like erection of sheet iron), is, or should be, a
good-sized well-ventilated fireproof apartment wherein the projectors
are housed. It may be built of brick, stone, or concrete throughout.

Where for special purposes the licensing authorities allow a temporary operating room to be erected and used, the enclosure must
be lined with some such fire-resisting material as sheet Uralite,
Piolite, or Fibro-concrete. Every operating room must have an
air vent direct from or near the ceiling leading direct to the outside
of the building. A suitably placed window that opens easily will
do, if it communicates with the outside air.

Access to the operating

room must not be from the theatre auditorium, and the cloor

To allow the operator to project the picture
and watch it on the screen, two apertures only are permitted to
be pierced in the operating room wall for each machine installed.
The apertures must be glazed with plate glass, and must be fitted
with iron safety shutters that can be dropped either from inside
or outside upon the first alarm of a film fire. I say this by
way of simple description, but shall not now digress from the
technical side of my subject to deal fully with legal regulations
and requirements. A useful résumé of them will be found at the
end of the book, and further details of special requirements for
various localities can always be obtained on application to the
local police, or to the clerk to the district licensing authority.
must be self-closing.
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For the moment, I am writing simply and solely for the benefit
of the operator.
A separate rewinding room is practically everywhere insisted
upon. This is a small fireproof room fitted with a fireproof bench
upon which film programmes are made up, and films repaired and

FIG. Q6.REWINDER FOR STANDING ON BENCH

rewound previous to, and after, showing. Into the bench top
should be let a pane of plate glass, which can be illuminated from
underneath by an electric lamp. It is called the film inspection
glass, or window. Teak wood, having something in its nature

FIG. 67.-REWINDER FOR CLIPPING TO EDGE OF BENCH

that prevents ready combustion, is generally allowed for fireproof
bench construction, also for fireproof doors. Some authorities pass
other sorts of wood, provided it has received at least three coats of
asbestos fireproof paint.

The rewinding room should adjoin the operating room, and
communicate with it by a fireproof self-closing door. The only
piece of machinery it contains is the film rewinder, of which the
two most usual models are shown in Figs. 66 and 67.
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The Rewinder and its Use

Full ones must be contained in a heavy fireproof iron box.
For safety's sake, the regulations against allowing inflammable
film to lie naked about either operating or rewinding room are
very strict. By contravedng them an operator may get the
management of the theatre employing him (and therefore himself)

The construction of a film rewinder is simple, and its use obvious.
It has a spindle upon which the full spool of film from the take-up

box may be loosely held, and there is also a second spindle to
which an empty spool may be firmly attached. This second

spindle is capable of being rapidly rotated by gearing from a driving
handle. To use the rewinder, the full spool from bottom take-up
box of projector is threaded over the free spindle, the free film end
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into serious trouble. If he is caught by the inspector while operating with his spool box doors open,
or with the lid of the film storage
case

left open, or with either

operating or rewind room door
kept from closing by means of a
wedge or string, he need expect
no mercy. Worst of all is to leave
the operating room empty while
a projector is running.

If the picture theatre derives
current for the projection arc
from a motor generator, the
motor generator room usually
forms a third of the fireproof
suite, of which the other two
are the operating and rewinding
Motor generators will be
briefly dealt with in a succeeding
chapter.
rooms.

FIG. 70.REGULATION FILM Box

Tools and Repairs
FIGS. 68 AND 69.-Two USUAL PATTERNS OF FILM SPOOLS

Standard professional spool sizes are 12 in. (taking about 1,200 ft. of
film) and 14 in. (taking 2,000 ft. of film)

is attached to the hub of an empty spool on geared spindle, the
handle turned, and film wound off, ready again for the feed or
top spool box of the projector. Rewinders can be arranged so
that film while travelling between spools passes over the
inspection window in bench top.
The reason why we must rewind film after putting it through
the machine before we can show it a second time is because if you
loaded the full take-up spool into the top box, the film would go
through last end first and upside down. There is no difference in

the pattern of empty feed and take-up spools. All are interchangeable, and a stock of them has to be kept in the rewind

room, generally in an iron spool rack. This rack must be used for
empty spools only.

Where an operator is in the habit of undertaking minor repairs
to his projector, the necessary tools, bolts, screws, and such-like
may be kept in a corner of the rewinding room. I am chary of
encouraging too much in the way of home repairs to projector
mechanism. A skilful mechanic can do a good deal to improve the
running of a refractory machine without having to send it back
to the makers, but he will need no hints of mine. If less skilful
ones take my advice they will do but little, and do that little very
cautiously, lest they make things worse. Later on I shall give
directions for cleaning and oiling the projector.
Certain tools have to be kept ready at hand at all times in the
operating room itself, but they are few in number. Most operators
will find they can manage quite well with four only : a six-inch
electrician's insulated pliers, a light hammer, a sharp half-inch
screwdriver, and a quarter-inch driver. These, with a supply of
spare fuses, or fuse wire, may be kept on a small shelf attached to
the operating room wall. I do not recommend that any film
mending whatever be done while film remains upon the projector,
and so have made no provision for film cement, film scraper, or
7(5289)
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cement brush in the operating room. All these, with the film

plain current regulating arc lamp resistances. They may be made
on the " series " or on the " parallel " principle, more fully described
later on. Fig. 71 shows a change-over resistance of the parallel
sort. It will be seen that the slate switchboard below the resistance
coils has six throw-over switches. Each switch controls one-sixth
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mender, should be kept in the rewinding room.
A chief use of the electrical pliers in the operating room will be
in re-carboning the arc. Whether carbon savers are used or not,

the screw clamps of arc jaws get too hot and tight to be opened

Old hot carbon stumps must not be thrown down
upon the operating room floor, but be put into a strong iron tray,
or into a can kept under the projector stand for their reception.
with the fingers.

I do not advise having many loose carbons at a time in the operating
room. They should be laid flat on shelves in a carbon store, situated

in any convenient place. Carbons should be brought into the
operating room in small batches as required. A good place for
the carbon store is a fireproof cupboard in the motor generator

room, for the heat from the electrical machinery there is generally
enough to make the air fairly warm and dry, and carbons keep in
best condition when stored in warmth and dryness.

The Change-Over System
While it is possible to give a motion picture exhibition with only

one projector, this will entail introducing short interruptions in
the continuity of projection whenever the film runs out on the
It takes at least fifteen to twenty seconds to replace
the empty spool with a new full one, re-thread the gate, remove the
feed film spool.

full take-up spool, place an empty spool on the take-up spindle,
and attach the " leader " of the freshly threaded film to its hub.

Since by far the greater number of present-day films are of a length
necessitating their being wound on from two to six spools, operating

with one projector only means treating picture-goers to as many
short but irritating stoppages for re-threading intervals. While
some small country shows still do this, the invariable rule in larger

and more important kinemas is to have two projectors in the

operating room and to use them alternately, dissolving the picture
from the one whereon the spool has run out into the picture from
the second machine, newly threaded and started with the succeeding
film " part," or spoolful. In short, the principle is just that of
the dissolving view of the old-fashioned biunial lantern adapted
to kinematography. Since change-over in motion picture exhibition is done with electric light in the projector lamp houses, the
problem of working it smoothly is largely, though not wholly, an

electrical one. We must be able to strike the arc in the lamp

house of projector 2 without either adversely affecting the arc in
projector 1 or putting a serious overload upon our electric supply
mains or motor generator. This is managed by what is really a
" two-way " resistance control whereby the current coming to it
can be partially or wholly diverted to one or the other arc lamp.
Change-over resistances belong to two distinct types, just as do
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of the total available projection current. When one of these
contact above it, the proportion of
switches is thrown over to clip in the

current it controls goes to the arc in
one projector, and when the switch
is put into the contact below it, that
proportion of current passes to the
other projector. Thus, with.three of
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the six switches up and the other
three down, both the projection arcs
can receive one-half the total projec-

tion current.

With five switches

one way and only one the other, one

arc can burn on five-sixths total

(44044e:Mkoi7,6,*

available current and the other arc
will get only the odd one-sixth, and
so on. The most important point
about all this is that, whatever disposition of the switches is made, the

same total call for current, and no
more, comes upon the electric sup-

ply mains, or motor generator main
leads. With a " series " pattern
change-over resistance, as, for instance, the well-known Walturdaw
FIG. 71." EMPIRE"
DUPLEX RESISTANCE
Tandem resistance, exactly the same
effect is brought about, so far as
concerns the current feed to one or other of the two projection arcs.
There remains for me to describe actual change-over routine as
conducted by the best operators.
Imagine part one of a multi-reel film is being shown. Its passage
through the projector will take, according to the latest notions of
projection speed, anything between eleven and fiteen minutes, the
latter and longer time being approximately correct. While this
film part is showing the assistant operator has his opportunity to
look to the film-track and gate runners on the second projector,
and see that they, and also the condenser and projection lens, are
clean. He re-carbons the second
machine's arc lamp, if this is
necessary, threads up the next film part, and makes sure the film
is in correct masking, so that it will make a perfect dissolve
on to
the projection screen when the time for this shall come. A minute
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or so before the preceding film part runs out he turns the control
of the change-over resistance to allow him to strike up the second
arc lamp on small current, say one-quarter to one-sixth the full
amperage. This second arc is struck.
In making up the film parts on their spools, what is known as

by arrangement, at a second picture show in the same town. The
films on their spools do, in fact, cross over the intervening streets
to fulfil their double duty.

precedes by five or ten seconds the part ending. When this" cue"
appears on the projection screen the operator at the running

Projectors are made to be run by handle or by electric motor.
Nearly all are now motor driven when installed in permanent
picture theatres. A small power motor only is required, from
one-twentieth to one-eighth horse.
Usually the motor is fixed to the

an operator's " cue sheet" has been prepared, in other words,
a slip of paper describing the film incident and sub-title which

Projector Motor Drive

projector stand and connected with
the fly-wheel of projector by round
leather belting, to hold which both
fly-wheel and motor pulley have V
grooves cut in their faces. The speed
of motor, and relative diameter of
motor and projector pulleys, must
be so proportioned that the motor
has a 25 per cent speed reserve when
the projector is doing its regular rate,
which is nominally 960 picture shifts
a minute, but in these days has risen

to be more often in the neighbourhood of 1,200 to 1,400 picture shifts
a minute. For speed regulation the

FIG. 73.-PROJECTOR-DRIVING
MOTOR

motor is run through a variable

FIG. 72.-WALTURDAW'S TANDEM RESISTANCE

machine cries to his assistant the word "Ready," upon which
projector the second is immediately started running. Then, at

the word "Now," the change-over resistance is adjusted to throw
all its current into the second projection arc, and the first projector
is "shut down" or stopped. While machine No. 2 is running its
part, the first machine can itself be looked to, cleaned, re-carboned

and re-threaded, ready for screening part three when its turn
comes again.

Note.Do not confuse the technical term " change-over" with

the somewhat similar term " cross-over." Cross-over is not strictly
a technical expression, but is used by showmen to signify that part
or all of the film programme (current set of spooled films in use at

one kinema in a town) is sent by messenger to be exhibited,

control resistance attached to the projector stand at the right-hand
side, where it is convenient to the operator as he watches the
picture through the observation aperture. Speed control must be
variable by fine degrees from the 25 per cent above normal down
to one-third normal rate for starting.

General Disposition of Electrical Gear
From the main electric leads, or from the motor generator room,
cables come through steel screw tube conduit to the operating box
distribution board. From thence radiate the sub-circuits under
the operator's control. One of them feeds the projection arc, or
arcs, through a variable resistance frame or frames. Two small

sub-circuits from the distribution board feed respectively the
operating box pilot lights and projector motors. A heavier subcircuit goes to the chief auditorium lights. In addition to it,
there must be another circuit of shielded house lights wired from

the theatre vestibule, by which " safety lighting" the kinema
hall is kept dimly illuminated at all times, independently of the
operator's control. This last circuit does not come through the
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Operating room. Nor must it be a sub-circuif, but a complete
independent circuit direct from the supply mains.

Pilot lamps in the operating room should hang immediately

over the gates of the projectors, and are intended to provide light
for threading up, and for general purposes of observation while the
machines are in use.

meter shunted off the main leads.
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(See Fig. 90.) A refinement

of the best operating boxes is to have the field regulator of the generator brought to the switchboard, so that voltage can be directly
controlled from it without having to go into the motor generator
r00111.

Subjoined are illustrations of typical well-equipped operating
rooms.

In Fig. 74 the two machines on the left are motion picture projectors.

FIG. 74.-A WELL EQUIPPED OPERATING ROOM

That on the right is a lantern slide, or " still view

FIG. 75.-LARGE OPERATING ROOM, SHOWING TWO SIMPLEX
PROJECTORS, STILL VIEW PROJECTOR, AND SWITCHBOARD

Beside a heavy double-pole switch, or pair of switches, controlling

the arc circuits and smaller switches controlling pilot light and
hall lighting circuits, the operating room switch and distribution
board carries fuses for each pole of each sub-circuit. It also
carries an ammeter on the arc circuit.
All switches controlling projection current in kinemas must be
iron-clad. Wiring must be of ample current carrying capacity, and
slack cable, where it emerges to the projection arc terminals,

must be heavily asbestos braided. Fuses must be of the enclosed
pattern.
Unless current comes straight from town mains, without con-

version or transformation, there should, in addition, be a volt

projector, a much better arrangement than making use of the still
slide projecting attachment mounted on the kinematograph projectors themselves, as it allows of light centring for still views and
screen announcements being given the same care as that for
motion pictures. Notice the stout screw tube steel conduit carrying

heavy current cables to the three machines, also the asbestos
braiding where slack cable between conduit opening and lamp
house is unavoidable. Over each projector is a suspended " pilot "
light, adjustable for height. All machine stands are firmly bolted

down to thick concrete beds. The double pole heavy iron-clad
fuse and iron-clad arc switches are situated, as will be seen, at the
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front of the operating room just to the left of the still view lantern.
Notice also the heavy fire shutters dropped down in front of the
projection and observation apertures. These should be so arranged
that they are capable of being simultaneously released by a catch
which can be controlled independently, either from the inside or
outside of the enclosure.
Fig. 75 shows another very spacious and well-arranged operating
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with its protective cover off) the wiping contact travels up or
down on a worm drive to short-circuit a greater or less number of

room, its electrical equipment being by the General Electric
Company, Ltd., Kingsway, London.

Operating Box Decoration
The best colour for the walls and ceiling of the operating box
is black, or a very dark shade of brown. The object of so sombre

FIG. 76.-LARGE DIMMER

a tone is to keep reflections of light from being thrown out through
the operating and sight apertures upon the projection screen, where
they would interfere with the brilliance of the picture.

An increasing proportion of operating rooms have, and will

have, windows and doors opening directly to the outer air. It is
particularly important that the walls of such rooms are coloured
dark to prevent daylight in quantity coming through the projection
and observation windows and finding its way to the screen, to
bleach the picture. Also the windows and doors of these operating
rooms must be so placed that neither bright daylight nor cold blasts
of air strike full upon the lamp house and mechanism, or into the
operator's face and eyes.

Dimming Hall Lights
It has been explained that one circuit of low candle power and
well-shaded hall lights, as well as all lobby, staircase, cloak-room,
and corridor lights in the kinema must be controlled from switches

situated in the vestibule or pay-box. With these lights the
operator has nothing to do, but he has control of the brighter hall

lights which go up between intervals of film projection. The
simplest control for these is by a simple double pole switch. A
far better way of controlling them is to have a dimmer in circuit as
well as the switch. A dimmer is a resistance continuously variable
between an ohmage that is virtually nil and an ohmage sufficient

to dull the filaments of lamps in series with it so that they give
almost no light at all. It must be provided with a control which
works smoothly so that additional ohmage can be introduced into
the lamp circuit or cut out of it again without the lights being

made to jump. The action it simulates is just that which happens
with an old-fashioned gas burner when you turn the gas tap slowly
up or down. Figs. 76 and 77, a and b, give illustrations of a large
and a small kinema hall light dimmer made by the firm of Mansell

and Ogan, Ltd. In the large dimmer (shown for clearness sake

1

FIG. 77A.-SMALL DIMMER

FIG. 77B.-SMALL DIMMER

(COVER ON)

(COVER OFF)

turns of resistance wire on the wound coils. The smaller dimmer,

on the right, is fitted with a tumbler switch and simple sliding
contact which is pushed directly up or down along its central
guide rod.
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Screen Curtains and Controls
A modern refinement of the kinema is to mount curtains so that
they can be drawn over the naked screen whenever the lights go
up, and swiftly and silently run clear of the screen as the lights
are dimmed for the next film. Undoubtedly it helps much toward
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keeping up the illusion of reality in film
screening for the bare screen whiteness
not to be staring out when bright lights
are on, and announcing the mystic seat

of romance as no more than a blind
and ugly expanse of wall.

Since, in a

kinema, there are no regular "flies,"

with stage hands in waiting to shift the
scenery and lower the stage "drop," as
there would be in a legitimate theatre,
it is necessary to place the screen curtains also under control of the operating room staff. For this purpose the
curtains are arranged to run on separate wire ropes, which wind one way or
the other along the screen's upper edge
under drive of a small power electric
motor situate out of sight in some near
and convenient position. The motor
circuit is carried from the screen end of

the hall back to the operating room,
where switches are mounted conveniently to the operator's hand for
starting and stopping the motor. In

FIG. 78.CONTROL BOARD
FOR DISTANT CONTROL OF
CURTAIN, HOUSE LIGHTS, AND
PROJECTION ARC RESISTANCE

the " Furse " automatic curtain control,
complete opening or closing of the curtains operates a "limit switch," which
opens the actuating motor circuit and
so stops it, while still leaving the opera-

tor able to start up the motor again,

running in the opposite direction. This
he does by pressing a second control
switch arranged to turn current into the motor field in the reverse
direction. Completion of travel of the screen curtains in this opposite
direction once again cuts out the first limit switch and operates a
second one. Thus the curtains travel alternately back and forth
with unfailing precision. The possibility of reversing the direction
of travel of the screen curtains by so simple a remote control as

a push-knob or tumbler depends upon the fact that a motor's
direction of rotation is changed by reversing the direction of

FIG. 79.CONTACTOR PANEL

Pressing either of the pushes on the control board sends current through
its corresponding solenoid on this contactor board. The energized

solenoid attracts an armature which closes a switch
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current in the field in relation to the direction of current in its
armature. Simply reversing the leading in wires to the complete
motor does not alter its direction of rotation.
The next two illustrations are of a G.E.C. distant control board
intended to be placed in the operating room, and its corresponding

" contactor " board, the usual position of which would be on or
near the main switchboard in the switch or motor generator room.
Each push-knob on the control board is wired to its corresponding
solenoid-operated contactor on the contactor board. In this way
the screen curtain, house lights, and variable arc resistance are all
positively controlled at a distance by a simple touch of ihe operator's
finger. A solenoid is a hollow coil of insulated wire. On electric
current being sent through the wire it acquires the property of being

able to attract a soft iron bar loosely threaded through the centre
of the coil. The end of this solenoid bar or" core" can be attached
to a switch handle and in this way the solenoid will serve to actuate
a switch under the energizing effect of an electric current impulse
controlled by a push knob at the other end of a considerable length
of circuit wiring.

CHAPTER IX

Making up the Programme
THE first thing to do when a new film programme is delivered is to
go over the film consignment against the packer's note and make

sure (a) that the films are all there, and (b) that their titles and
endings are intact.

Next go over each film for bad perforations and bad joins. To
do this, thread the unspooled film over the free spindle of the rewinder, pressing it up against the back plate. Where the rewinder
has no back plate, thread the film on a "split spool" and place the
threaded split spool on the free rewinder spindle. A " split spool
is one specially made with a small diameter hub and having one
of its sides detachable. Attach an empty spool to the geared
rewinder spindle, thread up film end upon it, and start turning

slowly. Watch the film as it passes over the bench inspection
window. At the same time, let the film run lightly between first

finger and thumb of the left hand. The object is to detect the

presence of bad joins and burred perforations by the sense of touch
as well as by that of sight, but if you turn too quickly, and are not,
generally speaking, pretty careful, you may detect the presence of
pins by running them into your hand, for some bad operators pin
the broken ends of film when it gives way during projection.

Wherever split perforations or bad joins are come upon, they
must be cut out and the film re-joined.

A serious fault is one where more than two consecutive perforation holes are missing or torn out of shape. A bad join is
one that is askew, or half unstuck, or which leaves raw edges,
or which has been so made that the division lines between pictures
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do not follow at regular intervals. This last sort of bad join
puts the picture out of mask when projected. It is the most
difficult to detect during rewinding, as it is not revealed through
the sense of touch, and may easily be missed by the eye as well,
if film inspection is at all hurried. It is variously known as a
mis-frame, mis-rack, or half-mask.
To MAKE A GOOD JOIN IN FILM, Cut on film end squarely
along the picture line, and cut the end to be joined to it across

10!

its width mid-way between the first and second holes before the

t picture line. Lay a straight edge upon the picture line of this
last film end, moisten the gelatine on the protruding film lap with

a drop of water, applied with a camel hair brush, then run the
point of a sharp knife blade lightly along the film at its point of

junction with the straight edge. (Fig. 81.) The knife blade must

not be pressed hard enough to bite into the film base, but only
109
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FORMULA FOR NONFLAM FILM CEMENT

sufficiently hard to cut through the wet gelatine coating. (Fig. 82,
left.) After this, a rub of a clean rag along the lap will cause the
coating to peel off. (Fig. 82, right.) Apply a coating of film cement
to the cleaned film lap and press it down upon the celluloid side of
the other film end, holding the perforation holes in exact register
until the join is firm. It should be so in ten to fifteen seconds at
most, provided the cement used is good. If there is difficulty

Cellulose-Acetate
Acetone
Amyl-Acetate
Xylol .

.

1
oz.
14 oz.

11 oz.

3 oz.

in making accurate register of perforation holes by hand, use a

film mender (Fig. 83), which docs the registering for you.
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FIG. 81

FIG. 82 (LEFT)

FIG. 82 (RIGHT)
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FIG. 83.-THE FILM IN THE MENDER
FIG. 80.-SMALL OPERATING BOX DISTRIBUTION BOARD, FOR
SINGLE ARC

The joined film should show no obvious jump or raggedness
between pictures when viewed against the light of the inspection
glass, nor should it be dirty through contact with the operator's
hands.
FORMULA FOR ORDINARY FILM CEMENT

Amyl-Acetate
Acetone

.
.

1 oz.
2 oz.

Dissolve in the mixture a sufficient quantity of clippings of
cleaned film base to thicken the cement to the consistency of a
medium bodied oil.

Both ordinary and non-flam cement are to be had ready prepared from any dealer in kinematograph accessories. The nonflam variety in particular is better bought in this way, when only
needed in small quantity. It is troublesome to prepare, and
some of the ingredients are only obtainable from a few of the
biggest wholesale chemical houses. Recently a ready-made
universal film cement has been placed on the market by Kodak,
Limited.

After all bad places in the films have been gone over and put
right, the next thing in making up a programme is to allot the
films to their spools. Where they are short enough for two
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separate subjects to be wound on the same spool the tag of the
front film and leader (first title) of the next must be separated by
a length of about three feet of opaque film spacing. White blank
spacing is best. It is really no more nor less than undeveloped
negative or positive film stock that has been thrown aside on

it in its proper order in the spool storage case in the rewinding
room, ready to be taken into the operating room for exhibition.
If someone will now kindly re-carbon the arc for us and turn on
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account of fogging, wrong exposure in the camera, or other similar
cause.

Count the perforations in the spacing, and arrange so

that the joining leaves some multiple of four holes a side between

As each spool of film composing the programme is got ready, place

the electric current we shall be ready to start showing. But one
moment ! Before we do so I want to add a note upon one of the
most important of an operator's duties between shows.

film and film when it is in place. Provided the tag and leader
of the films so united have also been joined along picture division

lines, the second film will project either perfectly, or almost

perfectly, in mask with the first. Consequently, the masking rack

will have at most to be but slightly altered in its adjustment
between picture and picture, a great advantage with nearly all
projectors.

A film of considerably greater length than 1,200 ft. is too long

to go on to a single 12-in, diameter spool, while a film over 2,000 ft.
in length is too long for a 14-in. spool. Therefore the rule in Great

Britain is to divide the film into "Parts," and spool each part on
a separate spool. I have already explained how to " dissolve"

film parts into each other on the projection screen by the
change-over system, with two projectors.

The leader, or first title, upon each spool should have at least
3 ft. of opaque spacing attached to it to act as a threading end,
and the film tag should have another 2 ft. of opaque spacing to
ensure against a white glare on the screen after the film has run
out, and before there has been time to stop the projector. This
last-named danger of showing what is termed a "white screen"
is greatest in small old-fashioned kinemas where there is only a
single projector, necessitating " black-out " while re-threading
between spools or " reels."

Above all things, refrain from falling into the ruinous habit
of cutting or punching holes in the film leaders, titles, and tags,
to make bright flashes of light on the screen, which shall warn of
the starting or finishing of a part or reel. Punching a film title
is a particularly senseless and unnecessary operation, for an
operator who is not blind, and who is able to read, ought to be
sufficiently informed of the true state of things by following the
wording itself.

But all film punching is a tacit admission of

incapacity, or indolence, or both. It is a way of causing the
audience to suffer in needless eye-strain for the fact that the man
by the projector cannot be bothered to attend to his work. It
would be much better if film-producing firms and trade printers
would agree to produce and print the last title of each film part in
some distinctive style of lettering and tinting or toning. Then
the " end warning" trouble would be over.
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Cleaning the Projector
Between each show, clean the gate thoroughly. Polish the film
track and runners by gently detaching any scraps of film emulsion
which may have accumulated there, afterwards rubbing the metal
with a copper burnisher, the edge of a penny, or with a slip of
finest emery paper, number 0000. See that gate spring runners are
free, and that springs have equal tension. If necessary, grease the
gear wheels. At the same time, turn the projector escapement

slowly, and inject oil into the bearings through the various oil
holes. One drop of oil in each oil hole after each film part is far
better than occasional drenching with lubricant. Do not forget
to add oil from time to time to the Maltese cross oil bath so that
it remains about one-third full, or just up to the mark indicated
on oil bath window. Dust round the edges of the gate mask
with a clean dry duster. Dust outer faces of condenser with
a
clean rag, and outer faces of projection lens with a camel hair
mop brush, as directed in the last chapter.
For a thorough clean-out of mechanism, when it gives signs of
running hard, or of grinding at the gears, the best and safest way
is to dismount it from the stand, remove objective lens, and give
mechanism a bath of paraffin. This bath is just what the name
implies. The mechanism is stood in a small bath, or pan, and
paraffin poured over it, with plentiful laving, and working round
of the gear wheels till gears and bearings have been thoroughly

washed out. If the take-up clutch is of leather it must be removed
beforehand.
If you feel equal to it, you may remove gears from their bearings
and wash them separately in the paraffin. I am talking now

chiefly to the operator of no great experience or mechanical
training. Use your judgment, and above all things do not undertake the task hastily and without due thought, or you may not

find it so easy to get the projector together again.
Finish up the paraffin bath by draining the mechanism off,
and then laving it over with petrol to complete the drying. Wipe
over carefully with a fluffless rag.

Afterward oil lavishly through the oil holes with kinematograph oil, and turn mechanism to ensure that lubricant works
well into bearings. If gears grind, lubricate them with vaseline,
8-(5289)
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or better, with Price's Belmoline, gear box grease, or similar

to the spool with your hand to lap the film once round
start, close bottom spool box door, and film is threaded. hub for a
I shall suppose the arc has been struck on quarter
and
is forming a nice little crater. Turn full current on tocurrent
it,
trim
it,
start the projector motor slowly at first for a couple of seconds
until
you are sure the film is running through as it should, and the
take-up working well. During these first moments,
picture accurately as soon as the automatic cut-off mask the
rises, but
before you open the hand cut-off.
To facilitate accurate masking, the plate of the hand
may have a small hole, not more than one thirty-second of cut-off
an inch
in diameter, drilled in its centre. Get the assistant operator
hold a white card about lit, or 18 in. in front of the lens, and to
you
will find the light coming through the minute hole in
the
cut-off
plate will allow fine masking to be done on the card.
Do it
quickly. lithe side of the protective
projection
window
shutter
which faces the projector lens is painted white, the
dropped shutter
will do as well as, or better than, a white card for film
masking.

greasy lubricant.
Dry off the gate most thoroughly, and dry with equal care all
sprockets and parts where film will touch. A projector which oils
and dirties film in running it through is very badly kept.

First Run Films
Films newly released by the renting house are called " first run."
They differ in projection from most of the mellow, aged films we
get by having a skin of soft superficial gelatine remaining on the
perforation edges. This invisible gelatine film piles itself on to the
gate runners and may soon make film tension so harsh that the
celluloid edge of the perforations gets jagged, or even ripped away,
with the result that a new and valuable film is irretrievably spoiled.
The best way of avoiding this is to wax the perforation edges of
new films by passing them through a film waxer : a little machine

which causes slips of hard paraffin wax to press gently on the
perforation edges as the film is drawn beneath them during its
progress between the free and driven spool of a bench rewinder.
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Those operators who have not a waxer can try either of the following

A wipe over of the clean gate runners with a moderately
oily rag before each film part ; or
A tallow candle end applied to the cleaned runners between

FIG. 84.-A HANDY CLIP FOR BROKEN FILM ENDS

and sweet oil, also between each part. Apply a mere trace of this.

It is not absolutely necessary to have a hole drilled in the
blind plate of the hand cut-off in order to get the picture in mask
before it comes on the screen. A very neat alternative is to mount

Showing

light from the incandescent pilot lamp hanging over the mechanism
and reflects it upon the film in the mask aperture. Then rack the

each part ; or
An application of a cream made by melting together beeswax

For running first run films, gate tension should be distinctly
slacker than for old films, and the gate runners must be polished
very carefully after every film part.
To thread up a projector for normal front projection, place the
full spool over spindle in top spool box, so. that film uncoils with its

emulsion side facing lamp house. Bring film end through box
slit, and close door. Draw out 2 ft. of film. Pass film over top
sprocket, and from thence to gate, leaving a loop about 3 in. high
at gate top. For an M.C. machine, see that cover shutter of projector is clear of lens, and engage film with intermittent sprocket,
so that the picture in the gate lies as nearly as possible in mask.
With a dog machine it is impossible to make masking adjustment till the beater has come into action on the film. Close gate,
thread film end over lower sprocket, and turn handle of projector
until enough film has come through to allow of making ,end fast
to the hub of an empty spool placed in the take-up box. When
film has been slid under clip of take-up spool hub, give a full turn

a piece of looking-glass 1 in. square upon a wire handle 8 in. long.
When the time arrives for masking the film previous to showing,

lower the mirror down behind the gate, so that it catches the

mask into position by direct viewing of the picture boundary
lines, which will be clearly visible.
Now, out of the way with the masking card or mirror. With-

draw the hand cut-off and the film title is at once projected on the
Keep an eye on the projector, see that the pictures remain
in mask, that the arc crater burns well, with its centring correct,
that projection speed remains normal, that the take-up does not
fail, that there are no film breakages, or obstructions in the gate,
that the lens remains in critical sharp focus, that the film does not
jump sprockets or lose its loops, that masking remains right and
current consumption is kept down.
Should the film break, cut the light off at once, and immediately
screen.

stop the projector. Draw out enough film to rather more than
reach to the take-up spool box, give it a turn round the film already
wound on take-up spool, or if you find it easier you may secure
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the broken ends together one over the other in the take-up box
with a wire paper clip (Fig. 84) of the sort that presses without
piercing the sheet it is used upon. Then re-thread if necessary,

The blanket is particularly
intended for smothering flames from ignited film spools, though
here, again, the effectiveness of sand is great. Water may be
used to combat all fires not produced by the catching alight of
inflammable fluids such as petrol, benzine, or ether, or by electrical
short circuits in high voltage leads. But remember, however
smartly you put out a fire, once it has started, you are going to
do damage. Water is ruinous to the film pictures. Sand grains
spoil the projector bearings. The moral of it is never to let a fire
start, and the way to make it reasonably sure
that one will not start is by exercising unremitting care and watchfulness. Once a spoolful of film gets well alight the task of saving it
becomes hopeless. As soon as the fire catches
back to the wound portion of film, all an operator can do is, first, to drop the operating room
window fire shutters, and then to get himself
and his assistant out into the open air before
both are rendered senseless by the highly
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re-mask, and re-start projection.
Operators often wear deep green glass spectacles when looking at
the light spot on the gate. One projector at least is fitted with a
hinged screen of deep blue glass that can be swung into position
to look through when judging of the light spot on gate aperture
and film trap.

The operator in charge of a single machine must be every bit
as keen an observer of the progress of passage of the film as the
man working change-over.
As the spool runs out, be on the watch for the first sign of
white end spacing. Shut the hand cut-off at once and stop the
projector.
A fruitful source of annoyance is collection of dirt and oily
dust flakes about the margins of the mask aperture during the
run of a film. Where that happens it is distinctly hard lines upon
the operator, for it is not half so much his own fault as the fault
of previous operators who have allowed the film to become dirty,
chiefly through a mistaken idea that correct practice includes
pouring liberal libations of oil upon the gate springs.
Two ways of dealing with the trouble come to mind. One is to
fix a small plug of cotton wool or chamois leather to the end of a
fine wire, and to pass this cleaning pad rapidly over the offending
mask margin while the picture is on the screen. Doing so causes
a transitory dark screen shadow, which, though disturbing, is by
no means so bad as the previous irritation brought about by a
kaleidoscopic play of dust grains round the edges of the picture.
A second and better curative is to blow the gate margins clean by
a strong puff of wind directed upon them from a blowpipe. You
can buy a blowpipe for a few pence from any firm dealing in
chemical apparatus, or can make one by taking a small-bore tube
9 in. long, fitting a mouthpiece at one end, and bending the other
round at right angles. The bent-round end must be closed save
for a minute orifice. The enlarged nipple of a limelight jet fitted
on will act excellently. Since wind throws no shadow, the gate
margins may, with the blowpipe, be blown free of collected dust
without other disturbance to the action of the screened photoplay.

Fire Extinguishing Appliances
To deal with fire within the operating room, the Home Office
Regulations stipulate that there shall be the following fire extinguishing appliances : A blanket, buckets of water, dry sand, and
fire extinguishing grenades. All are effective when rightly used.
Dry sand is the thing for dealing with fire produced by arcing

117

of short-circuited electric leads.

poisonous burning celluloid fumes.

There is an old saying that "accidents will

happen." Quite recently doubt has been cast

upon its truth by some of the most eminent
scientists of the day. As knowledge of the
undercurrent workings of the human mind
increases, people begin to ask themselves more
and more pertinently : What are accidents ?
Are they really heaven-sent punishments that
could not possibly have been avoided ? A grow-

ing disposition among those who think is to
answer this question with a No. Let me
counsel the operator to adopt this answer as
his own. Probably it is the correct one ; certainly it is a healthy-minded and self-respecting
way of facing a big problem of life.

Projecting Still Slides
Still slide projecting attachments to motion
FIG. 85
picture machines consist of (a) a slide carrier
situated close up before the face of the
condenser, and (b) a projection lens of three and a half or four
times the focus of the kinematograph objective, with some means
for holding it at the right focal distance to throw sharp images of
slides placed in the carrier. The arrangement is a skeleton magic
lantern, utilizing the projector lamp house, condenser, and illuminant by means of a contrivance which allows of the lamp being

11
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slid on rails or otherwise brought from behind the projector

blue of the consistency of very thin paste. Electric lamp lacquer
(white spirit varnish coloured with alcohol soluble aniline dye)
may be flowed over the uncoated side of announcement slides to
introduce colour and make them less glaring on the screen. Some

mechanism to behind the centre of the still view objective.
Still views commonly shown at moving picture exhibitions are
advertisement slides, illustrated song slides, slides of local topical
events, the " King" slide, to signify to the audience the termination of a show, and various announcements. Their dimensions
must be exactly 3f in. square, by not more than one-eighth of an
inch thick. Stock announcement slides are produced, as a rule, by
a photographic process from a photographic negative, on a principle
similar to positive film printing. For full working details consult
an elementary manual on photographic lantern slide making, but
a brief note on the general method of procedure will be found at
the end of the chapter.
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makes of prepared liquid Indian ink flow satisfactorily when
used to write announcements with a pen upon plain, uncoated
glass.

The arc should be cut down to one-quarter current for still

slide projection.

Wherever there is room enough in the operating

room a separate still view lantern should, as already stated, be

Hand-written announcement slides are useful for advertising

special forthcoming films at the show, and for throwing special or
emergency information of any kind on the screen at short notice.

Announcement slides of this sort are of two varieties, namely,
scratched in and painted on.

Preparation of Scratched-in Announcement
Slides

Cover a clean 3f in. square of glass with any opaque coating that
can be scratched off in fine lines with a sharp pointed instrument,

such as a sharpened knitting needle, or a darning needle stuck
for support into a cork, leaving the point jutting out half an inch.

White, or light green, Hall's water distemper is a simple announcement slide coating. Oil paint does not make a bad coating where
there is time to allow of the paint becoming dry before it is scratched
upon. A very good though rather more expensive one is prepared
by mixing liquid Indian ink (to be had ready made from dealers

in artists' materials) and strong liquid gum arabic in equal proportions. Whatever is used must be let dry thoroughly. Glass
coated with the Indian ink mixture should be breathed upon just
before the wording of the announcement is to be scratched on it

with the needle point. The finest possible lines can then be cleanly
made. The wording of all scratched-in announcement slides

projects white on a dark ground.

Painted-on Announcement Slides
With these the wording projects dark upon a light ground.

Simply paint or write on the clear glass. For painting, any opaque
mixture will serve. Light red or ultramarine blue tube water

colour paints are good, and the glass can easily be cleaned off
again.

To write in words with a pen, use a ball-pointed or broadpointed nib and a mixture of ordinary writing ink and ultramarine

FIG. 86.-A HIGH GRADE STILL SLIDE PROJECTOR

set up for slide work, since at best the still view attachment of a
kinematograph machine is no more than an apology and makeshift.
(Fig. 86.)

In the past it has been permissible for a separate still view

projector lamp to be wired as a shunt off the kinematograph arc
circuit, with the shunt taken at a point between variable resistance
and projector lamp terminals, and with an extra line resistance
interposed so that the still view lamp takes only 25 per cent of
the motion picture projection current. Where this is done, the
still view arc will go out upon turning full current into the motion
picture arc. That allows an operator who has been showing slides
to get to the projector and start it while the last slide remains on the

screen, when it will dissolve into the succeeding motion picture
title.
In equipping new operating rooms it will be necessary to make
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the still view lantern circuit distinct from either projector circuit

average negatives and lantern plates. Develop with a plain
hydroquinone developer. Here is a reliable formula

from the point where the arc lamp supply cables come to the
operating room switchboard. This entails the still view lamp
having its own full resistance and D.P. iron-clad switch and fuses
entirely to itself.

PLAIN HYDROQUINONE DEVELOPER
SOLUTION A

.
Hydroquinone
Sodium Sulphite .
.
Citric Acid .
Potassium Bromide

Photographic Still Slides
These are produced by printing off a photographic still view
negative upon sensitive "lantern plates," obtainable at any
chemist s or photographic dealer's shop. Those readers who
have acquaintance with kinematograph camera work will already
have a clear general idea of the operations involved in making
a negative, and also in printing a positive transparency from
it. Still view negatives are made by photography with a
still view camera, either a snap-shot hand camera or a " field "
or " studio " stand camera. The most convenient size of plate
to use for the negatives when making lantern slides by contact
printing is " quarter plate," or 4/ in. by 31 in. Exposure, development, fixing, and washing are done on the same lines as laid down
for kinematograph film, but the mechanical side of the work is
simplified by there being only one single picture to develop instead
of a long ribbon of different pictures. Quite small developing
dishes take the place of the troughs of kinematograph dark-rooms,
while half a pint or so of developer and fixer, used little by little,
an ounce at a time, may last out for a dozen or more plates.
The exact cycle of operations in photographic slide production
is : (1) Expose negative plate upon the original. (2) Develop plate

with a suitable developer in a dark-room illuminated only by
ruby light. Burroughs, Wellcome & Co.'s Tabloid brand photographic developers are handy to the occasional still view worker.
(3) Rinse plate in water. (4) Place in " hypo" solution, strength
6 oz. to the pint of water, until fixed and free from opalescence.

(5) Wash plate one hour under tap, or in at least eight different

changes of water. (6) Allow plate to dry naturally. Where the
negative is a copy from a hand-painted or hand-written original,

it should be made with a firmly fixed stand camera, must be

accurately focussed and exposed, and developed with a developer
giving good density. Fixing, washing, and drying are as already
described. For best results, hand-done originals should be drawn

in liquid Indian ink on dead white paper. To make the actual
lantern slide from the negative, place a sensitive lantern plate,

emulsion to emulsion, against the negative in a photographic print-

ing frame, and expose to artificial " white " light for a time

depending on density of negative, brilliance of light, and distance
of printing frame from light source. Five seconds at 2 ft. from a
16 candle power incandescent lamp is somewhere about right for

Water to make

.

SOLUTION B

Caustic Soda

Water to make

.
.

.
.

.

160 grains
2 oz.
60 grains
40 grains

1 pint

160 grains

1 pint

Use one part each of A and B and one part water : 1i oz. of
mixed developer is ample for two lantern plates developed in
succession.

Fix, wash, dry, and finally bind up plate with a clear glass

cover-slip, interposing between the two a black paper mask to give
neat edges to the slide image on the screen. See that both plate

and mask are bone dry before binding them together, and store
completed slides in a bone dry, baize-lined, airtight box. If so
kept they will not darken or " sweat " during projection.
To ensure loading slides in slide carrier of lantern so that they

will project right way round, " spot " them at the right-hand
front top corner with a small patch of white paper. This patch
must face condenser in slide carrier.
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CHAPTER X

Electrical Notes for Operators
A SINGLE chapter will no more teach electricity
than a single
swallow makes a summer. All this chapter pretends
to do is to
smooth the way of the beginner so that he will feel a little
less lost
when he proceeds to a serious study of this great
and
deep
subject.
I hope that what follows will enable him at least
to
handle
his
operating room gear with discretion and a workable
Nobody knows what electricity is, except thatunderstanding.
it is a great
force which may be harnessed to the use of

have theories about the "electric fluid," but man. Many people
theories do not run
projection arcs.
So, with your leave, I will not waste time on them,
but will get on at once to the units of electrical
measurement.

Electricity, being a force, exerts itself like
any other force in
overcoming resistance and doing work of definite
amount in time
proportional to the force applied. A time-honoured but
convenient
simile is to liken the work done by an electric
done by a man pushing a truck along a road. A current to that
of pressure has to be exerted upon the handle certain amount
of the truck to
overcome the resistance of its wheels or any upward
the road. The more the resistance, the more pressure incline of
must there
be upon the truck handle to keep up its speed of
resistance, or upward road incline, increases still travel. If the
further, and the
man is already exercising his full strength in pushing
along
truck, the result will be that the truck will travel slower. the
Not
so much apparent work will be done in the
same time.

From the above useful analogy we see that the

problem dealing with work done for its equivalent crux of any
expenditure of
energy is the resistance the energy has to work against.
Where
there was no resistance, an application of
energy, however small,
would result in an effect of indeterminate duration,
or if the energy
took the form of movement (kinetic energy), there
would be
perpetual motion.
It is right, therefore, that our first unit of electrical
shall be one of resistance to the flow of electric measurement
This
unit will determine how much current can flow incurrent.
an electrical
circuit at any given electrical pressure, and from it we
arrive at
pressure, our second electrical unit. The
follows as a corollary
from the other two. It is the unit ofthird
flow resulting
from the application of a given pressure inelectrical
opposition to a given
resistance.
The unit of electrical resistance is the Ohm.
It is that resistance
122
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to an electrical current which is exercised by a column of mercury
1 square millimetre in section and 106.3 centimetres high.
The unit of pressure is the Volt. It is that pressure which will
cause 1 ampere to flow through a resistance of 1 ohm. This definition
also gives us all the knowledge we operators need about the Ampere
as the unit of electrical flow.

Beside the three fundamental units just named, there are two
more which arise as their natural consequence. They are the units
of electrical energy and of work, or energy expended in given time.

The unit of energy is the Watt. It is the energy contained in

1 ampere flowing at a pressure of 1 volt.
amperes by volts.

To find watts, multiply

The unit of work is the Watt-hour, or energy expended when

1 watt gives service in an electrical circuit for 1 hour.

Seven hundred and forty-six watts make an electrical horse-

Here we have a link for converting expressions of electrical
into mechanical energy, and vice versa.
One thousand watt hours is one Board of Trade Unit, generally

power.

shortened to B.T.U., or just to the one word "Unit." It is by
this sort of " unit " that electricity supply companies make their
" Flat rate" lighting charges vary in different localities
from 3d. to 10d. a unit. Power rate charges are usually about
one-third lighting rate. So here we link up our electrical units

charges.

with electricity bills.

Ohm's Law
Current (amperes) flowing in a circuit equals pressure (volts)
divided by resistance (ohms). It is usual to work out problems
of flow of current in electrical circuits by converting Ohm's Law
into a simple algebraic equation
C=

R=

E=CxR
The above are three alternative forms of the equation where
C stands for current, E for voltage (electromotive force, or E.M.F.),

and R for resistance. Form (1) is for ascertaining current flow
where voltage and ohmage are known ; Form (2) gives resistance
where voltage and current are known ; Form (3) gives voltage

where amperage and resistance are known. By means of these
equations, based on Ohm's Law, one can find out for oneself the
third measurement of an electric current in a circuit where the
other two measurements are known. Form (2) is for use in calculating out the ohmage of an arc regulating resistance frame,

-,11,11.
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provided one important point be attended to. While D.C. open
arcs are burning they generate a back potential (voltage) of about
40 volts. This back potential must be subtracted from line
voltage before applying the Ohm's Law formula. As a practical
working compromise, you may, for convenience only, embody
the reservation in the formula like this
Ohm's Law formula for estimating projection arc resistances

RE
_ - 40

125

ELECTRICAL NOTES FOR OPERATORS

current flow is an ampere meter or ammeter. It must be connected
in series with the arc on the dead side of the regulating resistance
if required to read current passing through arc alone. (Fig. 87.)
If connected in series with the leads on
the live side of distribution board it will

read total current consumed over all
circuits through the operating room
supply. This position is sometimes

best where there is a private generating
supply, or where other circuits beside
the projection arcs are fed from a motor
generator of limited capacity.

The " electricity meter " put in by

electric supply companies where cur-

rent is taken from town mains is a
watt-hour meter.

FIG. 88.-AMMETER

Electrical Circuits and Switches
An electrical circuit is the name given to the particular sort of

FIG. 87

track laid down to facilitate travel of the current. Electricity
travels best along the

surface of metal, and
most

THE RULE OF THUMB is a doubtful simplification of the three

first Ohm's Law equations already given

per, which are accordingly known as the

V
AO

best conductors of elec-

V stands for volts, A for amperes, and 0 for ohms. To use the
"rule of thumb," cover with a thumb or finger the letter representing the unknown quantity and treat the two remaining quantities in the following way : If they are on the same side of the
line multiply them, if on different sides of the line divide the one
on top by the one at bottom. The result is the same as if the

tricity. Silver is a trifle
better than copper, but
its great expense puts
it out of court. Next

to copper in its value

as an electrical conduc-

correct equation from Ohm's Law had been worked out intelligently.
When calculating projection arc resistance this way, subtract 40
from V before dividing the result by A.

tor comes aluminium,

which has been used

for electrical circuits

to a very small ex-

Ampere Meters and Volt Meters
In previous chapters I have mentioned that electrical instruments
are put in all good operating rooms to tell the operator the state of
electrical pressure and flow of current in the projection arc circuit.
The instrument reading pressure is called a voltmeter. The flow of
current necessary to make a voltmeter needle read on its scale is
negligible, and it should be shunted (short circuited permanently)
between the arc leads on the live side of resistance (some part of the
circuit before the resistance is entered). The instrument for reading

readily of all

along silver and cop-

tent. In this country
copper is universal.
Current is usually
thought of as travelling
from the positive pole

of an electric battery,
or generator, along its
track, or circuit, of copper wire to lamps and motors where it does
its work, and then completes its flow back through more copper
FIG. 89.-IRON-CLAD D.P. SWITCH

J1
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wire to the negative pole of the battery or generator. In marking
polarity the mathematical plus sign ( +) is used for the positive,
and the minus () sign for the negative side of a circuit.
Since the power of electricity

to do work depends upon its
flow through the conductor, it

follows that by stopping the

flow the lamps and motors fed

by current in the circuit will
be put out of operation. Flow

is stopped by " pulling "

switch placed in the circuit.
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Wires and Fuses
One of the effects of current flowing in a circuit is to heat the

conducting wire in proportion to its electrical resistance. Generation
of heat being a form of work, a portion of the value of the current

is thereby lost. This lost value may be measured as a voltage
drop corresponding in definite proportion to the heating of the
wire.

Therefore, if we are to lose as little as possible of the wattage
generated by an electrical machine, we must see that the resistance
offered by the conductor is small. The heating, and consequent
voltage drop, will then be small also.

a

Switches are of many pat-

terns according to the load, or
amount of current, they have

to take. A single pole (S.P.)

switch breaks and makes continuity of circuit on the positive wire only of its electrical
circuit or sub-circuit. A double
pole (D.P.) switch makes and

breaks both the positive and

negative sides of the circuit at
the one operation of switching
on or off. A change-over switch
serves the same function as the

" catch-points " on a railway
line. It diverts the flow of cur-

rent into either one of two
alternative circuits at will. All

switches work on the same
broad principle.

The pressing

of a knob or lever causes a
metal bar to be inserted be-

I G. 90.-D.P. SWITCHBOARD
WITH FUSE BOXES

tween two metal clips. One of
these clips is " live." It is
permanently connected to the
live electric wire.
The other clip has the "switch

wire" connected with it. This
wire goes directly to serve the current to the lamps or motors under
control. The switch wire is " dead " when the switch is off. It only
becomes " alive " when the switch contact bar bridges the service
contact with the live contact. In a D.P. switch there are two bars
which clip in and out simultaneously, each one bridging the gap
on its own side of the circuit.

FIG. 91.-MAIN SWITCHBOARD IN A LARGE MOTOR GENERATOR ROOM

For circuits of moderate length, such as are usually met with
in wiring picture halls, voltage drop should not exceed 2 per cent
of the E.M.F. at generator poles or main supply leads.
The more copper in the circuit, and particularly copper surface
in the circuit, the less resistance will be offered by it to any given
current flow. Conversely, the greater the current flow will be for
the same voltage drop. The table on p. 128 gives the current-carrying
capacity of some of the more usual sized wires and cables.

These notes on wiring and the tables which follow are merely
intended to give a rough outline of the subject. For fuller working
data I can recommend Rentell's Electrician's Pocket Book.

I
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Another thing to be taken into consideration in determining
the proper size of conductor for a given number of lamps is the
distance between the lamps and the source of supply, i.e. the
converter, dynamo, or accumulator. Thus a cable of sufficient

a fireproof insulator so that the operator's hand cannot inadvertently
come in contact with the bare fuse wire at the moment of inserting
it in position.

size for, say, 100 lamps, with the lamps 100 yds. from the source

Size of Cable.
Standard.

Old Standard
(nearest size).

Maximum
Current
Permissible.
Amperes.

40 watt.

1/.044"
3/.029"
3/.036"
1/.064"
7/.029"
7/.036"
7/.044"

1/18
7/25
3/20
1/16
7/22
7/20
7/18

6.1
7.8
12-0
12-9
18.2
28.2
42

30
40
62
65
90
140
210

7/.052"
7/.064"
19/.052"
19/.064"
19/.072"
19/.083"
37/.064"
37/.072"

7/17

7/16

19/17
19/16
19/.072"
19/.083"
37/16
19/.101"

57
75
104
135
157
191

210
246

Non-Conductors and Insulation
Non-conductors are substances which offer great resistance to
the flow of electricity. They are all of them non-metallic. The

TABLE OF NUMBER OF LAMPS THAT CAN BE PLACED ON DIFFERENT
SIZED CONDUCTORS
New

TABLE OF WIRE FUSES

No. of Lamps for 220 Volts

285
375
500
675
770

950

1050
1230

60 watt.
20

25
40
45
60
93
140
190

250
345
450
505
635
700
820

100 watt.
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300 watt.

12

15
25

27
36
56
84
115
150

210
270
315
380
420
490

4
5

Approximate
Fusing Current
in Amps.

8

Lead.

Copper.

25
21
19

23
20

38
33
30
28

5

9

10

12
19
28

15

20
25
30
35
40
45
50
60
70
80
90

38
50
70
90
105

126
140
165

The above numbers are the maximum permissible and should only be used
where the distance from the supply mains to the farthest point on the circuit
does not exceed about 75 ft. for sizes less than 7/.044" and about 150 ft. for
the larger sizes of cable.

17
16
15
14
14

13
13

Note.

18
17
15
14

13
13
12
12

12

Strip fuses above
this gauge

100
120

For 110 volt circuits, the numbers of lamps shown in the table must be halved.

1 Based on I.E.E. "Table of Standard Copper Conductors."

APPROXIMATE STANDARD WIRE GAUGE

Tin.

Strip fuses above

this gauge

2

25
24
23
22
21
21

20
19
18
18
17

The full normal load on a fuse should be two-thirds of its fusing load.

For projector arcs, however, it is wise to allow a margin of 50 per cent, or

of supply, would require to be considerably increased in size if the
distance were 500 yds., owing to the increased resistance.
Suppose through some accident a very much greater current
finds its way into a circuit than the wiring is intended to carry,

cable may get red-hot, or even melt. The molten metal might
quite likely set fire to any inflammable material near it. Occasionally, whole buildings are burned down through " shorts " in
the electrical wiring. To prevent such accidents fuses are placed
at both positive and negative sides of each circuit and sub-circuit.
An electrical fuse is a piece of wire (generally made of tin or solder
on account of the low melting point) of a size to melt, and so open

the circuit, when current exceeds some definite and previously
determined amperage in excess of the proper amperage of the
circuit.

All fuses in kinema circuits should be " enclosed." This does
not merely mean that the fuse as a whole must be boxed in with
a fireproof casing, but that the fuse wire should be surrounded with

double the current between full and fusing load. Use copper wire for arc fuses.

chief non-conductors used in electrical engineering are : indiarubber, manilla, oiled cotton, silk, paper, vulcanized rubber, mica,
compressed fibre, glass.

Of these, all but the last three, being
ffixible, are used for wrapping round the copper conductors of
electrical circuits, to keep current from leaking away and "shorting."

Electric light and power wires and cables used in picture theatre

wiring must be insulated in conformity with the rules of the

Institution of Electrical Engineers, and the insulated cable must
be enclosed in steel conduit piping of ample size to ensure that the
braiding shall not be damaged in drawing the leads through.
The best way of bringing leads from arc resistance and ammeter
to the projector arc is to embed the carrying conduit flush with
the cement of the operating box floor, to a point directly behind
the projector lamp house. An elbow piece is fitted here and the
conduit brought vertically upward so that it terminates within
a foot of the arc terminals.
9 (5289)

fl
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ELECTRICAL JOINTING should be done properly or not at all.
I indicate by diagram (Figs. 92-96) one or two typical joints and

well with emery paper till it is bright. (c) Separate the strands
of stranded cables and splice them neatly about one another,
bind single wire conductors tightly down upon one another with
fine copper wire wound many times round. (d) Apply resin or
" Fluxite," and sweat in the joint thoroughly with solder. (e) Reinsulate joint. Spirits of salts must not be used as a flux for
electrical joints.
To re-insulate a joint, first bind round the bare conductor with
pure rubber tape. Paint the outer side of the wound tape thinly,
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FIG. 92.-SPLICING STRANDED CONDUCTORS-FIRST STAGE

FIG. 93.-BINDING THE SPLICE

FIG. 94.A " T " BRANCH IN SINGLE WIRE

P=weim177

k- FIG. 97.MOY's SERIES RESISTANCE WIRING DIAGRAM

FIG. 95.A " T " BRANCH IN MULTI-STRAND
CABLE

-g
FIG. 96.THE Two STAGES OF JOINING
SINGLE WIRE CONDUCTORS

branchings. The main points to observe are : (a) Remove
braiding and insulation from cable in layers of lessening width, till
the conductor ends are bared. (b) Polish the conductor by rubbing

with rubber solution, and apply a second similar layer of tape,
repeating alternate layers and coatings of solution till the original

thickness of cable has been built up. Now braid over all with
electricians' insulating tape, being careful that it well overlaps
the original braiding of the conductor. Finish off with a coating
of shellac varnish. Picture show operators will not need to vulcanize
their joints by heat, but something approaching it can be arrived
at by using " Patchquick " film cement (obtainable at the cycle
shops), instead of ordinary rubber solution as the dressing for the
outer layers only of rubber tape when building up the insulation.
NOTE. Wind round rubber tape tightly, and give ample time
for the rubber solution to evaporate and let the insulation harden
on before putting on the outer braiding and shellac.

MEI
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TABLE A.-NICKEL CHROME RESISTANCE WIRE

Resistances and Resistance Wire
Sometimes it is necessary to have more resistance in a circuit
than is imposed by the work the current is mainly set to perform.
Thus, the projection arc lamp requires an extra resistance in line
(series) with it to steady the current it takes. Resistances are
usually composed of coiled metallic wire, possessing a relatively
poor electrical conductivity. Iron wire may be used, but it has

Approx. Resistance per 1,000 yds.

Sin

200° C.

400° C.

600° C.

16

452

17

591

18
19
20

802

494
646
879

1154
1426

1266
1590

21

1809

22
23
24
25

2360
3237
3828
4732
5720
6890
8460
10000
12040

1978
2583
3535

538
703
957
1378
1700
2151
2820
3860
4555
5505
6870
8400
10070
11920
14320

26
27
28
29
30

4187
5061
6250
7535
9250
10950
13170

Weight
per 1,000

Approximate Amperes at-

Standard Ohms.

S.W.G.

200° C.

7.1

400° C.

12

6.0
4.3
3.7

9.6
7.7
5.7

3.3
2.7
2.2

4.2
3.5

47

11

8.4

6.8
6.2
5.1

2.8

41

1.6
1.4

2.4
2.1
1.9

3.3
3.1

93

78

1.6
1.4
1.3

-68

1-1

1.0

37.6
28.9
21.2
14.8
12.0
9.41
6.71
5.31
4.46
3.69
2.98
2.48
1.95
1.69
1.42

18
14

18
11

yards.
lbs.

600° C.

2.6
2.4
2.0

18
16

Melting point= 150° C.
Temperature co-efficient= .00042 per deg. C.
Comparative resistance- 28 times copper

TABLE B.-EUREKA RESISTANCE WIRE

Carrying Capacity for Wire coiled in Air with free radiation
S.W.G.

33.0
26.0
22.8
19.0

52

58.5

43
36
30

50

16-8

24

12.7

20
15

22

9.5
7.4
6.0
5.3
4.3
3.7
3.0
2.8
2.2

23
24
25
26
27

1.8
1.5
1.25
1.0
.9

2.6
2.3
2.0
1.68

28
29
30

76
68

1.37

8
9
10
11
12

ARC

- LEAD

FIG. 98.-MOY'S PARALLEL PATTERN RESISTANCE FRAME FOR SINGLE
ARC CONTROL WIRING DIAGRAM

disadvantages, for the resistance of iron increases rapidly with
rise of temperature, and, Of course, resistance coils get hot when
current flows through them. Certain alloys known in the trade
as "Eureka," "Nickel-chrome," etc., change hardly at all in
resistance, when hot, and these are best.
A resistance should not become so hot when in circuit that a
piece of newspaper pressed for five seconds against the wire coils
becomes charred. The following tables give correct gauges of
resistance wire for carrying various current loads.

Approximate Amps.
Per
200°C.
300° C.
100° C.

13
14
15
16
17

18
19
20
21

.59

12.6
10.4
8.8
7.0
5°5

4.7

40
3.2

147
115

10

41.5
35.5
29.5
24.2
19.5

16.8
14.3
11.3
9.1

68

5.9
5.0
4.1
3.3
2.8
2.5
2.1

1.9
1.58
1.47
1.25

Resistance per
1,000 Yards at
60°F.(15.6° C.).
Ohms.

33.5
41.3

523

63.7
79.3
101.3
133.9
165.3
209-4
273.3
371.8
535.6
661-3
837.2
1093
1487
1770
2142
2645
3186
3914
4634
5575

Approximate
Weight per
1,000 Yards.
lbs.

232.5
188.4
148.8
122.2
98.24
76.88
58.13
47.09
37-20

2848
20.93

1453

11.77
9.301
7.120
5.233
4-392
2.633
2.942
2.440
1989.
1.676
1-399

Temperature co-efficient= .000022 per deg. C. Specific Resistance= 48 microhmsper centimetre cube.
Comparative Resistance=_ 28 times copper. Tensile Strength =40 40 tons per sq. in.
Melting Point-1250° C. Specific Gravity= 8.9

The above tables are reprinted by courtesy of the London Electric Wire Co., Ltd., London, E.C.
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The usual pattern kinematograph arc resistance has its coils in
(Figs. 97 and 103.)
Figs. 99 and 100 show the two parts of a good type of variable

series.

lempu3

,,(PC,6,eilNM1)45,6,41)06),*a`VC.6",
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shown in Figs. 98, 99, and 100 is that the coils may be placed in
a safe position outside the operating room, and only the control
switches be brought inside to the control board. This arrangement
has a double advantage. The coils are better ventilated, and the
operating room gets much less hot and stuffy. Other forms of
resistance suitable for change-over work have already been
illustrated.
In this tandem resistance the interlocking gear between the
handles controlling the two arc circuits is partial. It allows of

q).

0

CC

LL

FIGS. 99 & 100.PARALLEL
RESISTANCE WITH SEPARATE
COILS

The coils are placed in some
suitable
and
preferably
draughty position outside the
operating room. The switches

that cut them in or out of
circuit (Fig. 100) are placed
in the operating box. Wiring
t etween the two is by
multiple strand cable

kinematograph arc resistance. It is intended for controlling a
single arc lamp only, and is called a "parallel resistance " because
its coils are connected in parallel. Unlike the ordinary " series "
resistance frame, increasing the load upon the resistance as a whole
does not increase the load on any individual coil previously in use.
Failure of one coil will not put out the projection arc. Another

excellent point about the parallel resistance when made up as

FIG. 101.KAMM'S PARALLEL CHANGE-OVER
RESISTANCE

either arc being burned lower, or completely shut off, independently

of the other, but does not permit both arcs to be burned at full
amperage at the same time.

Arc Connecting and Testing
It is of high importance that an arc should be connected right
way round in a D.C. circuit. It is also of importance that there
should be no partial or one wire " grounds" or short circuits.
To wire the projection arc in correct polarity, the positive lead
must go to the lamp terminal connected with the top carbon, and the

negative lead must go to the terminal connected with the bottom
carbon. The simplest way of seeing whether you have got the leads
right, or whether they are" crossed," is to strike up the arc with new

747,
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carbons and let it burn for about one minute. Then pull the arc
switch and watch the carbon tips while they are still red-hot.
The top carbon should glow red for a longer time than the bottom
one. Upon longer burning, a correctly connected arc will get a

picture theatre operator will not be called upon to use them.

hollow crater formed upon the top carbon point, while an incorrectly
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The arrangement shown in Fig. 104 gives a reasonably good quali-

tative test for serious " grounds." Two carbon lamps, each of

the full voltage of the supply, and wired in series, are connected

connected arc will form some sort of an attempt at a crater upon

4,5) 7.j,

0

4VV(i) vVeo q,
_

-71

8 8 I,

®

)k

FIG. 102.VARIABLE RESISTANCE FRAME (PARALLEL PATTERN)

Self-contained

the bottom carbon. Meanwhile, it will burn with a low hollow
roaring sound and send up a quantity of blue flame not present
to the same extent when the arc burns properly.
The polarity of any electric lead in which current is flowing
may be tested by using a slip of moist electrician's pole testing
paper. The paper is laid across the two leads, and will show a
red spot where the negative wire touches it. Another simple way
is to place a mariner's compass over the wire. The North pole of
the needle will swing to the right of the way the current is flowing.
Follow that way along the circuit and you come to the negative
pole of the supply.

Testing for Grounds
Special testing sets, called ohmmeters, are made for ascertaining
the extent of the insulation of an electrical circuit, but the ordinary

FIG. 103.VARIABLE RESISTANCE FRAME (WALL PATTERN)

With series coils

across the electric leads at the part of the circuit to be tested.
A third wire taken from between the lamps is " earthed" (either
attached to a metal plate about a foot square sunk two or three
feet down in the damp earth, or connected with a pipe of the
water main). Upon this being done, the two lamps, which have
previously been glowing with equal dimness, may or may not show
a change, one glowing brighter and the other still dimmer than
before. If so, there is a breakdown of the insulation of the lead
on the side of the dimmest burning lamp.

Wiring Incandescent Lamps
Three usual ways of wiring glow lamps are (a) in series, (b) in
parallel, and (c) in series parallel. These ways are shown in
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With series lamps, total current taken is the same as
that taken for any one lamp in the circuit, but total voltage taken
by the circuit is the sum of the voltages of all the lamps. Only

A Note on Wiring Bell Circuits

Fig. 105.

lamps of similar current and
voltage can be connected in

series.

When one lamp gives

out, all the others will be put

out as well, through the whole
circuit being interrupted.
Method (b), connecting in
parallel, is the usual wiring
arrangement. Each lamp is
branched off the sub-circuit

leads on a little shunt of its
own.

Total current consumed
will be the sum of the current
consumption of all the lamps

FIG. 104

Diagram showing leak on negative
mainLamp L2 will burn brighter.
If no leak exists, both lamps burn

alike at same intensity. If leak
on positive main, Lamp L. will
burn brighter.

in circuit, but total voltage will
be the same as that of any one
lamp. Lamps of similar voltage are generally connected in

parallel, though over-running

some of the lamps does not
affect the circuit as a whole.

Paralleled lamps may be of widely varying current capacity. The
giving out of any one lamp will have no effect upon the others.
Method (c), series parallel, is chiefly of interest in wiring the lamps
Lead

Lead

Lead
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Wire bell circuits in principle like electric lamp circuits, treating

the battery cell poles as you would the poles of a main supply.

A bell push is just a simple form of electric switch so arranged that
it automatically " pulls" itself when the ringer's finger is removed
from it. Treat it accordingly. Electric bell wire only differs from
single electric light wire in being of smaller gauge, and much less
well insulated. To get the best and longest service out of a long
run electric bell circuit, wire it with small gauge electric light
cable, say 3/22, or with 1/18 single strand insulated electric light
wire. Use small gauge electric lighting cable for wiring up all kinds
of low voltage signalling circuits from accumulators.

The voltage and current from primary battery circuits being

but small (generally not more than 4 volts, 5 amperes), danger to
life, or fear of fire, through faulty bell circuit insulation does not
exist, but the batteries themselves will quickly run out if wires
are partially shorted through damage to insulation or contact
with damp walls.

Wiring Lamps from Three Wire Supply
The three wire system of D.C. electric current supply is installed

in many towns. Operators should be careful not to confuse it
with three phase alternating current supply, which also has three
wires. The three wire D.C. system may be best understood by
imagining two electric generators connected in series (like the
cells of a four volt accumulator battery, or of a two cell primary
battery), with a third central wire taken off between the two.
The two outside wires are the " outers " and the central wire is
the " inner " or " neutral" wire. If we make circuit across the
two outers we shall get the combined voltage of the two seriesconnected cells, but if we connect either outer with the " neutral,"
the circuit will have an E.M.F. equivalent to only one cell. That

is why the E.M.F., at the outers of a three wire system, with

which the motor of the motor generator is connected, is double that
(5)
FIG. 105.LAMP WIRING SYSTEMS

of electric signs. Fig. 105c shows the method of wiring. Equal
groups of lamps are wired in series, but the lamps composing each
group are parallel with one another. This wiring arrangement
is best suited to lamps of similar voltage and current consumption.

The failure of any individual lamp in a group makes the rest of
the lamps in that group burn proportionately brighter, but makes
the lamps of other groups burn proportionately dimmer.

of the hall lighting system taken between one outer and the
neutral for each sub-circuit. Notice also how the neutral wire

gets its name, for supposing it is made to serve at the same time
as positive lead to one side of the circuit and negative lead to the
other side (and there is no reason why it should not do so, and, in

fact, it does), then it is possible to balance the load on either

side so that as much current flows in the middle wire one way as
flows in it the other. In other words, we can hit a balancing point
where no current flows at all. The middle wire may then truly
be said to be neutral so far as concerns taking an active part in
the completion of the circuit. Immediately the balance between
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the two sides is upset the neutral begins to convey a flow of

a good deal of jolting before the filament breaks. Consequently,
they are best for pilot lights in the operating room, for motor
generator inspection lamps, and for engine room lights, where
there is more or less vibration. The lamps are to be had in all

current corresponding with the difference between the loads on
either side of it.
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voltages and sizes up to 200 candle power. The filament is enclosed

in a glass vacuum globe. Carbon lamps may be wired in series
and used as resistances for accumulator charging, and small motor
driving. The carbon filament possesses its
greatest electrical resistance when cold.
Resistance rapidly lessens as the filament
becomes hotter, so there is no rush of current in the first moment when the lamp is
turned on. (Fig. 106.)
METALLIC FILAMENT LAMPS have an electrical efficiency of one watt to one and one-third

watts for each candle power. They are to
be had in all voltages, and in candle power
up to 500. Their filaments are of metallic
tungsten, or tungsten alloy. The light is

B.T.
CARBON

whiter than that given by carbon lamps,
but the filament is much more fragile.
Average life, about 800 hours. Since the

FIG. 106.-CARBON LAMP
(BRITISH THOMSONHOUSTON)

resistance of the filament increases instead of
decreasing with heat, the efficiency rapidly
rises for a small increase of voltage above
the normal. There is a momentary rush
of current whenever the lamp is turned on,

so that the less often a metallic filament

FIG. 107.-200 CANDLE-POWER
GAS-FILLED LAMP (HALL AND
FRONTAGE LIGHTING TYPE)

FIG. 108.-COSMOS
GAS-FILLED FOCUS LAMP

INCANDESCENT LAMPS belong to two broad classes, carbon
filament and metallic filament.
CARBON FILAMENT LAMPS consume three to four watts for each
candle power of their light. The colour of the light is a soft yellow,
restful to the eyes. Carbon lamps may be burned in any position,
possess an average burning life of about 1,000 hours, and will stand

FIG. 109.-TUNGSTEN

VACUUM LAMP
lamp is turned on and off in the course of its
burning life, the longer that burning life will
(Fig. 109.)
be. Ordinary metallic lamps burn in vacuum globes.
THE GAS-FILLED OR HALF-WATT LAMP iS a variation upon the
ordinary metallic lamp. Its filament is also of tungsten, but
instead of there being a vacuum in the globe surrounding it, the
globe after complete exhaustion of air is refilled to about two-fifths
atmospheric pressure with an inert gas (argon). The presence of
this argon counteracts the low vapour pressure of tungsten when
heated to near its melting point and so permits the filament to be
Hence, half-watt
run at a temperature of 2,500° C. to 2,800° C.which
causes them
lamps may be run at an electrical pressure
than
two
candle
power
to the
to give the high efficiency of more
pleasing
pinky-white
colour.
The
light
is
a
very
bright
and
watt.
It is rich in actinic rays, and is used much for photographic portraiture, for which purpose the lamp should be overrun by 15 per
cent. The filament is so bright that, if looked at direct, it dazzles
the eye and renders it half blind for some seconds afterwards, on

ill
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which account half-watt lamps need to be shaded with prismatic
glass or translucent shades. For photography the light may be
visually subdued by filtering through light blue glass. Half-watt
lamps are made in voltages from 5 to 250, and in candle power

with them in this form. But where the town current supply is
alternating, it is often brought to a picture theatre to drive an
alternating current motor coupled with a direct current dynamo,

from 25 to 3,000.

(Fig. 107.)

The direction of current flow in any incandescent lamp circuit
makes no difference to the lamp's burning.
INCANDESCENT LAMPS ON A.C. Carbon filament lamps burn
well on either direct or alternating current. When on A.C. they
do not give quite so steady a light if the periodicity is low.
Metallic filament lamps burn on either D.C. or A.C. If the
periodicity of an A.C. circuit is low, small current metallic lamps
give a distinctly visible flicker. This is true both of vacuum globe
and of half-watt lamps.

Direct and Alternating Current
The foregoing calls for a definition of the difference between

D.C. and A.C. I have already treated of the handling and behaviour
of D.C. and A.C. projection arcs. (Refer back to Chap. III.)

Direct, or continuous, current can be thought of as a stream

flowing on a continuous course from its source (the positive pole)
to the sea (the negative pole of the circuit).

Alternating current can be regarded as current in a state of
rebound, like an india-rubber ball, which, when thrown upon the
pavement, jumps back again into the thrower's hand, only to
be thrown down again, and once again caught. Imagine the ball
doing work with the energy both of its outward throw and rebound,
and you have a useful mental picture of how alternating current
acts. On this concept, A.C. is continually changing its direction
of flow. The number of times it does so in a second determines its

periodicity.

Alternating current with a periodicity or frequency of 50 cycles

changes its polarity from positive to negative and back again
to positive 50 times a second. A.C. of 100 cycles changes forth
and back 100 times a second, and so on. Periodicity of A.C.
supplies in this country ranges from 25 to 100 cycles, a usual
periodicity being 50.
The reason why both carbons of an A.C. arc burn craters, and

why it is immaterial which way the leads are connected in an
A.C. arc circuit, will now be apparent.

Current given off by primary, or by secondary (accumulator),

cells is always D.C.

A.C. cannot be used to charge accumulators,
nor to drive most types of D.C. motors. A.C. is generated by a
special form of dynamo electric machine called an alternator.
Alternators are never installed as generators in picture theatres,
so the operator may be sure he will not be called upon to deal

the arc being then run off D.C. from the dynamo. The combination
is one of the forms of " motor generator" (shortened to M.G.).
ALTERNATING CURRENT MOTORS are of three sorts, for running

off three sorts of alternating electric supply, namely, single phase,
two phase, and three phase. A.C. motors of the type known as

"squirrel cage" are best for picture show dynamo driving, as
they do not easily burn out (burn away their insulation through
sudden overloading). Start up squirrel cage motors on light load,

and give them their full load gradually when they are well up to

With shunt or compound dynamos this can easily be
done by interrupting excitation of the field till speed is gained,
and only then gradually advancing the controlling handle of the
speed.

field regulator.
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Alternatively wound dynamos are compound machines in which

CHAPTER XI

D.C. Dynamos
ELECTRICITY is mechanically generated by rotating a coil of
insulated wire so that it cuts the lines of force (magnetism) at the
poles of a field magnet. In a D.C. dynamo the magnet is almost
entirely excited by self-generated electric current circulating in
more coils of insulated wire wound about its arms : in other words,
it is an electromagnet. The wire coil which rotates between the
pole pieces is wound upon a drum, called the armature, set between
bearings and attached to the driving pulley. At one end of the
armature, and in electrical contact with its winding, is a commutator built up of copper segments separated by thin mica strips.
Upon the commutator rest the brushes, usually carbon blocks.
They collect current produced by the rotation of the armature,
and deliver it to the main leads as a continuous flow.

the series coils may be cut out, and the shunt coils used alone
for accumulator charging. The dynamo will then give a voltage
up to 35 per cent above its normal E.M.F., and can be used for
storage battery charging without fear of accidental reversal of
polarity through undue increase of back E.M.F.

Care of Dynamos
There are few machines which give so little trouble as dynamos,
provided they are treated with ordinary common sense. Keep the

Sh

Sh

Various Dynamo Windings
There are three main variations in the winding of dynamos.
These are shown in Figs. 110, 111, and 112. In a shunt wound
machine, current for the excitation of the field is shunted, or
branched off the supply delivered from the armature to the main
leads, the amount of shunted current being determined by the

resistance of the field coils and the adjustment of the field regulator.
A field regulator is really a variable resistance frame connected in
line with the field windings. It is similar in principle to a projection
arc resistance. The more current that goes through a dynamo's field
coils, the more lines of force will be formed at the magnet poles,
and the higher is the voltage the dynamo will give for any particular
turning rate, since voltage of a generator depends upon the number
of lines of force cut by the armature coils in a second. For this
reason the voltage of a shunt wound dynamo is variable through a
considerable range, but there is a tendency for it to drop in proportion

as more and more current is taken for the house supply, because
current feeding the house lights does not go through the shunt.
Series wound dynamos (Fig. 113) have the armature and field
coil circuits in series, so that they excite in proportion to the load.
They are never used in picture theatres, and for the moment are
only of interest as a connecting link between the shunt and the
compound dynamo.
The compound wound dynamo is wound partly as a shunt and
partly as a series machine. (Fig. 114.) The object is to get the
dynamo to give, as nearly as possible, a steady voltage at all loads.
144

FIG. 110

FIG. 111

FIG. 112

SHUNT

SERIES
DYNAMO WINDINGS

COMPOUND

machine clean and the grease cups charged with lubricant.

See

that the dynamo is true on its foundation. In starting it up,

put the load on gradually. Do not overload. Renew brushes as
they become worn down. Keep the commutator clean and free
from carbon dust and oil, but provided it wears smoothly and
evenly it should not be too much tinkered with. It is a mistake
to think that dynamo commutators need daily or even weekly
burnishing with glass or emery paper. They do not. Very little
of this should suffice, but wipe over the segments daily with a
slightly oily duster.

Bedding Brushes
Carbon brushes gradually wear shorter till at last they are mere
stumps and have to be renewed. Occasionally a brush will break,
and so end its working life prematurely, and for this reason one or
two spares should be kept ready for renewals.

Brushes are generally

sent out with their ends square, but before fitting them in the
brush-holders these flat ends should be given a slight inward curve,
just sufficient to bring the whole face of the block into contact with

the commutator when the brush is in its holder. That is called
"bedding in" the brushes. "Bedding in" prevents sparking,
and so saves the commutator face. The best way to bed in new
10-(5289)
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brushes is to have a circular piece of wood turned to the exact
commutator diameter. Stick medium fine emery paper over the
curve, and use it to rub down the end of the new brush on.
COMMUTATOR FAULTS liable to be met with are three in number :

Blackened Segments, "Flats," and " Proud, or high, Mica."
Blackening of commutator segments results from sparking
between the copper and the face of the brushes. Look for signs
of sparking when the dynamo room is in darkness and the machine
on full load. Sparks may be either before, behind, or under the
brushes, and may vary from small glimmering points of light to
brilliant flashes that crackle and snap. If the sparking is slight,
and occurs at one edge only of the brushes, alter the position of

brush rockers a trifle in the same direction. If the sparks are
small and right beneath the brushes, one can do little more than
make sure the commutator is clean and smooth, and the brushes
are properly bedded in, and in good contact. Some commutators
turn dark, though they otherwise keep in splendid condition. But
if sparking is pronounced, flats may be expected soon to develop.
Flats are flattened or burnt-away portions of the face of individual
commutator segments, the result of undue sparking. If a flat is
detected early it may often be cured by raising the dynamo brushes,
starting the dynamo turning, and smoothing up the commutator

by pressing against it a piece of emery cloth or paper held in a
semi-circular block of wood shaped to fit over the commutator
face. Bad flats can only be cured by removing the armature
from its bearings and taking a cut off the commutator face in the
lathe. Flats develop from various causes, some obvious, some
of them obscure. The chief are faulty position of brush rockers,
overload, and breakdown in the armature winding. The latter
can generally be detected by heavy sparking, accompanied with
burning of the mica insulations between individual commutator
segments, as well as by unequal heating of the armature coils.
For methods of testing armature breakdown see page 157 or consult
electrical text-books, such as Whittaker's Electrical Enigneer's Pocket
Book.

High Mica. This name is given to a slight raising of the
mica insulation between commutator segments, which sometimes develops on dynamos when quite new, or again when the
High mica brings
about sparking, and favours development of flats. It may be
taken down in several ways, by emery papering the commutator,
copper is becoming much worn down with use.

by cutting down with a very fine chisel (this is most delicate work),
or by a cut off the commutator face in the lathe. Notwithstanding
a certain risk of badly scratching the copper, operators generally pick
or saw down high mica. However done, do not carry it too far,
or the groove may fill with carbon dust and make matters worse.
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In country districts or where town gas charges are high the

Dynamo Driving
Dynamos may be driven by belt, or by direct coupling with the
prime mover, either through a rigid or a suitable shock-absorbing
coupling. Where belt driving is used, the belts should be endless,
or joined in such a way as not to cause a jump when passing over

the motor pulley.

Otherwise there will

be a corresponding
jump in voltage,
with hissing of the

arc and unsteadi-

of the hall
lights. Driving belts
should be of ample

ness

semi-Diesel crude oil engine makes an excellent prime mover for
large private generating installations.
Petrol engines designed for dynamo driving are in all essentials

similar to motor-car engines, and the same sort of mechanical
knowledge is requisite for the proper care of each. For further
details consult manuals on care and repair of motors.

Motor GeneratorsRotary TransformersAuto-Converters

I have already explained the principle of the motor generator.
It is a dynamo electric machine giving direct current at an amperage
and voltage suitable for the projection arc, driven by a motor that
runs off an otherwise unsuitable town main current supply,

length wherever

there is room for a
long drive, and of
sufficient width and

strength to guard
against sudden
breakage in the
middle of the show.
wide
Four - inch
leather or balata

belting is right for

driving picture show

dynamos up to six

FIG. 115.A METROPOLITAN-VICKERS MOTOR GENERATOR

belt grips the dyna-

Current converters for picture theatre use may be very broadly
divided into two groups : (a) Separately excited double field
machines (these are motor generators proper) ; and (b) singly

kilowatts. A long
FIG. 114.-25 B.H.P. VICKERS-PETTER

mo pulley better and
SEMI-DIESEL CRUDE OIL ENGINE
drives more evenly.
Direct coupling is less wasteful of power, and takes up much less

room, than belt driving. For this reason portable and semi-portable
petrol electric sets are direct coupled.

excited, single or double field, machines, known as rotary converters
or auto-converters.
Separately excited machines are separate machines having no

The Prime Mover

generator. A motor driving a dynamo by belt is thus a true motor

Picture shows having their own private electric generating plant
nearly always install as the prime mover either a gas or a petrol
engine. Of the two, the electric-lighting-type town gas engine is
far the more economical in the long run, both in running cost and
cost of upkeep. It is also the more reliable, and, beyond lubrication, requires surprisingly little attention. But if left neglected,

the power efficiency for gas consumption falls off, and though
nothing else may appear to be amiss an astute manager can spot
that his engine cylinder is getting foul by a progressive rise in the
weekly gas consumption as shown by regular meter readings.

electrical contact between the windings of the motor and the
generator. Usually the motor and dynamo are direct coupled
upon one bed-plate. Where high efficiency is of more importance

than great flexibility on a D.C. supply, a rotary converter of the

singly-excited sort may replace the motor generator. Motor
generators running off alternating main current supply must have
separate excitation for either side.
Singly excited machines may be either single or duplex as far

as their mechanical parts are concerned,but in them the armatures are
wound differentially and the field coils on both motor and generator
side are excited from the same high potential D.C. supply current.

MM11111.1111111
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The advantage of the singly excited machine over the separately

excited combination of motor and dynamo is that, while with
separate excitation about 35 per cent of the current' from the
supply mains is lost through frictional and electrical conversion
into heat, with the single field machine the loss on full load may

be cut down to as little as 15 or 17 per cent. But light load efficiency
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it would be "rectified." Rectified current burns in a projection
arc lamp almost the same as does direct current. A good crater
forms on the positive carbon tip, and the handling and behaviour
of the lamp, as well as its efficiency, are just as for one in which
direct current is used. Moreover, A.C. can be rectified without

going through the round-about expedient of turning it into mechanical energy and then again into electrical energy, with the accompanying heavy losses both electrical and in friction. Hence, the
efficiency loss on current rectification is very much less than on
current conversion, the difference

being between 30 and 40 per
cent in favour of rectification.

At the present time there are

on the market two kinds of A.C.
rectifiers suitable for dealing with
i he heavy wattages necessary in
projection arc running. One of
them is the Hewittic Mercury

Vapour Rectifier. It depends
upon the ability of an electric
discharge to pass in mercury

PIG. 116 --Two G.E.C. MOTOR GENERATOR SETS (ONE

.,TAND-BY)

AND SWITCHGEAR

of a singly excited set is not nearly so high as its full load efficiency.
On the whole, the doubly excited set seems to be preferred.

Current Rectifiers
It has been explained that the chief reason against using alternating current for motion picture projection arcs is because an
A.C. arc burns with a poorly formed crater on either carbon tip
instead of having a single full-sized and fully illuminating crater
on the end of the top carbon only. The reason for the formation
of two semi-craters in the A.C. arc is that the current is going
alternately in either direction in a series of quick pulsations. If,
instead of using this alternating current to drive a motor, and letting
the motor in its turn drive a dynamo to give us direct current, we

were to take the original A.C. and reverse the direction of every
alternate current impulse, we should have a current which still
pulsated along the wire but which always pulsated the same way.
We should have made the current uni-directional. In other words,

vapour with little resistance from
a graphite to a mercury electrode,
though a similar current will not
pass in the reverse direction.
The mercury arc rectifier is an
outcome of the invention of the
mercury vapour lamp, both lamps

FIG. 117.-SINGLE PHASE MERCURY
VAPOUR RECTIFIER DIAGRAM

being made by the same manufacturing firm. The rectifier bulb has two graphite terminals
which are connected directly with the A.C. circuit supply leads
and a mercury terminal from which goes the positive lead to the
arc, the negative lead from the arc going to the middle point
between the coils of an auto-transformer shunted across the A.C.
supply. The bulb acts as a non-return valve. The apparatus is
essentially composed of

A glass bulb B, which has been pumped to a high degree of
vacuum and which contains a pair of graphite electrodes A, A
for the alternating current, an electrode C in mercury, and an
auxiliary electrode E, also in mercury, this last only being made
use of for starting.

An auto-transformer T, for increasing or decreasing the
tension, or, should it be necessary, a double wound transformer,
also an inductance.
A control panel comprising the switches, fuses, as also the
hand wheel for regulation of the D.C. voltage, and, when required,

I
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the ampere and volt meters.

These various elements are electrically

connected, as shown by the diagram (Fig. 117), and are grouped
on a metal frame, forming a compact unit.
The middle point of the transformer constitutes the negative
pole of the direct current distribution, each extremity of

it works is that a small
proportion of the alter-

nately current to the anode to

nating current

former also serves to raise or
lower the tension of the alternating supply, which permits
of obtaining the desired con-

tinuous current at the terminals
of the rectifier.

If, after having closed the
starting circuit R, the bulb is

tilted so as to establish a
momentary contact in the
bulb by means of the mercury
between the electrodes E and C,

there will be produced at the

moment

of

breaking

this

contact a spark sufficient to
vaporize the mercury, and thus

set in function the rectifying
process. As soon as the load
is thrown on to the rectifier (in
this case a projection arc)- the
resistances R must be put out
of circuit. Thus, in order to
transform the alternating curFIG. 118.MODEL 80, 100, AND
150 AMP. RECTIFIER.

Complete in
Cabinet, with Controls

the Crypto Electrical Company, of Willesden. It is a very simple
and highly efficient machine, being nothing more than a fractional
horse-power synchronous electric motor direct coupled to a special
segmented commutator.
The principle on which

the transformer supplying alter-

which it is connected ; thus all
the phases are used. The trans-

rent into direct current, it is
only necessary to close a switch
and tilt the glass bulb. In the
rectifiers of 60 amperes capacity

and upwards, the bulb is fitted
with two small exciting electrodes which maintain the bulb alight
when there is no load on the rectifier.
The mercury arc rectifier set has a usual working efficiency of
anything between 70 and 80 per cent, and is much used in American
picture houses. For some reason it has not become equivalently
popular in this country.
The other A.C. rectifier adapted for heavy kinematograph arc
circuits is the Crypto-Bennett Commutating Rectifier, made by
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supply

from the mains is shunted through a synchronous motor of fractional
horse-power. This motor
turns a specially built
commutator into which
the bulk of the current is

led through one set of

brushes, while a second
set of brushes picks the

current up again and
takes it straight to the

kinematograph arcs. The
synchronous motor drives

the commutator at such

a speed that every forward and every back-

ward impulse of the alter-

nating current is picked
up by the particular set
of brushes designated to
receive that impulse, and

that only. In this way

all positive impulses pass
along one wire of the circuit and all negative ones
along the other. The supply to the arcs is thus made

FIG. 119.CRYPTO-BEN NETT
truly uni-directional.
COMMUTATING RECTIFIER
To bring voltage down
to that required in motion
picture practice the alternating supply, before entering the rectifier,
is taken through a static transformer having an efficiency of 95

per cent or over.

The rectifier has been tried under stringent

working conditions, and has proved itself throughout its bench tests,

and over long runs in picture shows, to be a sturdy and reliable
machine with an actual over-all efficiency factor of anywhere
between 90 and 93 per cent.
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Static Transformers

regulation, and on this account small D.C. shunt motors, of about
one-eighth horse-power, are by far the most useful and reliable.
There is no need to make provision with them for the saturation of

Fig. 120 shows a static transformer, so-called to distinguish
it
from the rotary transformer, or motor generator.
transformers have no mechanical moving parts. They doStatic
not convert
A.C. into D.C., but transform A.C. of one voltage into
A.C. of
another. They are of two kinds, ordinary
static
transformers,
and
auto-transformers. The former are most suited for supplying heavy

FIG. 121.-PROJECTOR DRIVING MOTOR

the field before full current is turned into the armature windings,
so a simple two-pole starting resistance is all that is required for
their control. But the resistance must be finely gradcd, with at

FIG. 120.-5TATIC TRANSFORMER

Alters voltage of alternating current, but does not convert it
to
direct current

currents at the secondary for running A.C. projection arcs. Autotransformers are smaller,
light in weight, and
compact. They are suitablecomparatively
for voltage .transformation on house
lighting sub-circuits. Static transformers of both
types have a
high electrical efficiency, up to 95 per cent, when well
designed.
Since they have no moving parts they require
no future attention
after once being installed.

Projector Driving Motors
These are small motors of one-twentieth to one-eighth horsepower. They are connected by
round leather belting to the
projector pulley and should possess
good starting torque and
sufficient capacity to ensure against their burning out through
starting on overload. Efficiency for current
consumption is quite
secondary, for driving motors consume so little current in any
event. A projector motor must possess wide range of speed

FIG. 122MOTOR SPEED CONTROLLING RESISTANCE

least ten points as well as an" off " position for emergency stopping.

Sliding contact coil resistances are also suitable, and give fine
speed regulation.
Sometimes operators find it necessary to contrive supplementary
resistance coils for projector-driving motors, or even entirely to
re-wind burned out resistance frames. It is handy to remember
that No. 26 gauge " Eureka " wire has a resistance of approximately 3 ohms to the yard. Work out the resistance of a projector
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driving motor as you would that of an incandescent lamp, by
applying Ohm's Law (which see).

Allow 1,000 watts to the horsepower when making the power calculations. An additional line

resistance, equivalent to 30 per cent of the motor's own internal
resistance, will, roughly, halve its running speed, but there will
be great loss of power.
A.C. projector driving motors are not nearly so good as direct
current ones, on account of being less readily started under load,
and less easily controlled in speed. They
should only be made use of where no direct
current is available, or where the arc sup-

ply voltage is so low as to cause motor
driving speed to vary widely with each
adjustment of the projection arc.
When a D.C. motor is run from the arc
supply mains, the leads should be taken

off on the live side of arc regulating
resistance.

Liquid Resistances
If the motor generator suddenly fails,
or if an operator is called upon in a hurry
123.-LIQUID
RESISTANCE FOR
EMERGENCY ARC CONTROL

to wire up a projection arc off high voltage
mains, and there is no suitable coil resist-

ance frame available, a liquid resistance
may be improvised. Fig. 123 shows a
typical arrangement. The simplest form of all is to get a large
unpainted iron pail and nearly fill it with water. Across the top
of the pail lay a strip of wood and from the centre of it suspend in
the water an iron plate. To this plate should be bolted or soldered
the positive lead of the circuit. Attach a second cable to the side of
the pail and take the cable to the positive terminal of projection arc.
By shifting the suspended plate nearer to or farther from the side of

the pail, the resistance imposed by the water will be lessened or
increased. Ways of cutting down resistance of the water are by
adding to it vinegar, salt, or a small quantity of sulphuric acid.
After a liquid resistance has been in use a little while, the water
will become hot and will eventually boil. More water must be
added to keep the level constant. An arrangement similar in its
action to the one just described is to use a wooden barrel, and
suspend in it two plates of sheet iron, of which one is connected
with the positive supply lead and the other is connected with
positive arc terminal.
A small edition of the same liquid resistance can be used to
regulate motor speed.
Liquid resistances are only to be fallen back upon in sudden

D.C. DYNAMOS

emergency.
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They are quite unsuitable for permanent, or even

for semi-permanent, current control.

Testing for Armature Faults
When a dynamo or motor, through serious overheating or

stubborn sparking at the commutator, gives rise to suspicion of
a fault in the armature winding, the simplest way of making sure
is to test, by means of a galvanometer, the resistance between
adjacent commutator segments. Resistance between segments
having faultless winding will be about equal. Abnormally high
pressure between two adjacent segments points to partial or
complete interruption of the current in the winding under test.
Abnormally low resistance is a sign of faulty insulation in the
winding, the result of mechanical injury, or of a "burn out"
of the coil.
Operators not possessing testing galvanometers can make a
rough test by running the dynamo till it is warm, then stopping

it and trying the temperature of the armature coils with their hands.
Another effective dodge is to coat the end of the armature winding
opposite the commutator with a thin coating of melted paraffin
wax and wait till the wax sets. This is done while the coils are
while,
cold. On starting up and running the machine for a little
a point will be reached where heating of the armature coils will
cause the wax to begin to melt again. If a coil is shorted, the wax
upon it will melt much before it will upon the rest, while coils which
are broken will remain cool unnaturally long.
To understand intelligently the reason underlying the above
described testing methods, one must know the system upon which
an ordinary D.C. armature is wound. This is simple. The arma-

the
ture has as many individual coils as there are segments to end
commutator. In connecting up the coils to the segments, one
of one coil is soldered to the commutator segment opposite to it

the other end of the same coil is brought to the next segment,
and from this next segment also proceeds the first end of the
succeeding coil. The same system continues right round the
armature, so that the complete winding is virtually one endless
closed coil, with branchings to each of the commutator segments.

THE MANAGER-OPERATOR

CHAPTER XII

The Manager-Operator
THIS, the last of the technical chapters of the present handbook,
was written (except for a few minor alterations) several years ago,

under circumstances that were exceptional for all of us, but
additionally curious for myself. My wish was then, and still is,

to set down some useful general and personal hints which could not
find a place in foregoing portions of the book. By addressing the

present hints to the manager-operator, I do not limit myself to
he man who bears that title in the strict sense of the words. My
hope is to include also those managers with a wish to know more
of operating, as well as ambitious operators whose dreams for the
future extend to management. If that is understood, it will be
easy for each reader to select for himself the paragraphs which
apply to him.

When a Manager Must Operate
It is not difficult for the small show manager to foresee an

emergency, when keeping open upon some unlucky night may depend
upon his ability to turn operator for the occasion. Sudden illness
has always to be reckoned with, quite apart from any other element

of human unreliability. But unreliable we are, all of us and in
many ways, given sufficient inducement for it. I have a lively
recollection of an operator, one of the most generally reliable men
I ever came across, who at last deserted his operating room at a
moment's noticeto run off with a friend's wife.
When an operator goes suddenly, one of four things may
happen : (1) a new operator may be put in charge ; (2) the assistant
operator may carry on ; (3) the show may close ; or (4) the manager
may turn operator and so bridge the gap for the night.
Suppose a manager does not understand operating, how is he
to operate ? There is only one answer. If the blow falls upon
him while he is quite unprepared, he can do nothing but go down
under it.
But if he has been wise, and has kept his eyes open beforehand,
he will have a good sporting chance of winning through. Here
is the scheme by which he can safeguard himself
First of all, let the manager master the way of starting up the

motor generator, supposing the show takes its electric supply
through one, or of switching on the current through the regulating

resistance, if the projection arc runs direct off the town mains.
Five minutes will be all the time needed for the acquirement of
this knowledge. As soon as it is gained, note it in a pocket-book,
158

159

together with exact location of the switches, and the order in
which they are to be closed. Take opportunity to note also the

stud upon the regulating resistance frame upon which the operator
strikes up the arc, and the stud corresponding to full usual arc load.
Make a note of the method of controlling the speed of the
projector driving motor.
Read up carefully the paragraphs in this book upon carboning,
centring, and controlling the projection arc.
Read up the instructions upon threading the projector.
Practise focussing the objective lens.

If the picture refuses to focus sharply, and the operator who
has left suddenly has gone after some serious unpleasantness,

examine all the lens glasses carefully for traces of film cement or
similar substance smeared over them accidentally or with intention
to dim the picture. Very few operators would deliberately do
such a thing as this. Still it has been done in the past, and I am

bound to set forth the fact that it might conceivably be done
again. Instructions for cleaning lens glasses and putting them

back correctly in their cells will be found in a former chapter.
See that the oil bath of a Maltese cross projector has not been

allowed to run dry. Refill it if necessary, and oil the various
spindle bearings through oil holes provided on the machine casting.

If the motor generator labours when started, or if it makes

an unfamiliar noise, or shows early signs of becoming unnaturally
hot, stop it at all costs till an electrician has been sent for, and

you can get his assurance there is no " short " in the circuit.
If lights fail to go up in response to switches, suspect blown or
mislaid fuses, and renew, or get the nearest electrician to renew
them for you.
A manager who would be ready to operate in emergency should

practise threading up the projector and running short lengths of
film now and then when there is a quiet opportunity. At first, do
this without lighting the lamp house arc. Later, try out a regular
full-dress rehearsal through two or three complete reels of film,
noting the time you take for careful spool changing. If and when

the time comes for operating in earnest, remember the most

important thing of all is to keep a cool head. Disregard sarcastic
applause from the house at long waits between spools. The waits
for re-threading will have to be longer than usual, for you are not
practised as is the real operator. What you are out to do is to
save returning money at the pay box, and shutting down the show
for the night. And in this you will succeed if you have followed
my instructions, and keep calm, and take your time.

Next day you can replace your operator, and the staff will
think the more of you for having shown yourself master of a
trying situation.
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Getting the Most out of the Staff

fraternal appeal is that patronizing the cheaper and middle-priced

I have mentioned, as an asset, the good opinion of the staff.
Some show managers will be disposed to pay but little attention
to that point. In my own opinion the point is a strong one. Every
manager will agree that the most should be got out of his staff, and
every right-thinking man should equally agree that the best way

to do this is to work as far as possible harmoniously with the
employees, and keep the various members of his staff working
harmoniously with each other. It is a state of things only possible

if they are self-respecting and steady, and they will be so only if
they are paid a living wage. Beyond mentioning the last fact as
a fact, I shall not dwell upon it, though it is important enough.
lithe theatre staff are ill-educated, ill-conditioned persons, they
will either be eternally quarrelling amongst themselves, and attempting in back-handed ways to flout their manager, or they will get on
too well together for the health of pay-box returns. Every manager
of experience knows this. He knows, too, how heart-breaking is
the work of setting matters right in a show where the seat attendants

have so far forgotten what they were engaged for as to constitute
themselves into a debating society in a corner, of the auditorium.
I will not enlarge upon the still greater difficulties to be faced where
the insidious idea of "making a bit" has gnawed its way to bite a
hole in the weekly receipts.
One of my friends is both a picture show proprietor and a highly
skilled engineer. It took him six months and all his inventive

genius to complete a box office ticket machine that put a stop
to long-standing and extensive fraud worked by collusion between

his manager, box-office attendant and check taker. The only

wonder is he ever unearthed such wholesale collusion at all.
Surely, rather than this, it is better in the first place to pay the
wages of self-respecting individuals with characters to lose.

Provided the members of the staff are worth it, my counsel
is to treat them as human beings, and my experience is that they
respond. But not only does the staff thus respond to considerate
treatment ; the public take the infection and respond as well.

In a surprisingly short time the show gets a name for being
" homely " and "comfortable." Once it gets that name it prac-

tically runs itself. A manager must be a fool indeed who, after
this, fails to hold his own against any ordinary opposition.

Beating Competition
You will see I have already mentioned one way, an excellent way,

of holding one's own against the " other man," but really it is the
only way that is sure. To re-state it shortly
Lay yourself out to gain the affection of the public. Undoubtedly
the section of the public which responds best to a tactful manager's
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seats. " Classy " patrons are comparatively fickle and stonyhearted. They have their wealth chiefly as the result of a marked
inherited faculty for recognizing material money value. To them
money is power, and power alone counts. Beside it, the personal
element stands for little. For a similar reason, the programme which

chiefly appeals to high-priced seats is the sort which " smells " of
money. In their estimation, a film is more worth seeing because
it cost £50,000 (perhaps) than on account of its plot being human,

and its hero and heroine sympathetic. But just in the same
degree as rich people are (fortunately) exceptional, so a film

programme with a human appeal is the best paying programme for
the picture theatre that would be loved as " homely " and " comfortable." My prescription, then, is to combine a friendly atmosphere with a bright emotional film programme if you would easiest

hold your own. With the good fare and the good treatment
must be combined judicious publicity.

Advertising That Pays
The sort of advertising that pays is the sort that carries conviction. It must be attractive, of course, to get attention, but
that is easy. If you knock at the door of the nearest house and
say to whoever answers the summons : "Do you know your
chimney is on fire ? " you will get attention for certain. But when

you add "Well, it is not," you may have cause to realize that
attention and sympathy are two different things.

Attention alone is easily gained, but of itself is valueless.
Sympathetic attention is difficult to get, but is necessary to a
successful advertising campaign.

You get other people's sympathetic attention only when you
can convince them that their and your interests are identical.
In your moving picture advertising you must convince the prospec-

tive patron that it is as much his advantage to see your show as
it is yours to run it. It can be done by impressing him that you
study quality and interest on his behalf ; by convincing him
you know the sort of films he likes, and the sort of comfort he
appreciates, and that you regularly provide both.

It follows that the outside advertising of a permanent show is
at best only an auxiliary and preliminary to the natural lasting
advertisement accruing from the show itself.
You depend upon a reputation built up over months and years,
but one which may be lost partially in a single night, and almost
wholly in a couple of weeks. That point should need no further
demonstration. It is self-evident. But there is something which

arises out of it, and is not always so well realized by showmen
as it ought to be.
I I - (5289)
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Your advertising should be true. Many forms of picture show
advertisement are manifestly false. You cannot show the" greatest
film ever produced" every week in succession. The term becomes

an absurdity. Then why claim to ? Why not stick to facts,
and try to be interesting about your films, instead of making
extravagant claims for them ? "A film in which the youthful
is star.' We think you will agree her performance is most
promising." How much does that statement claim ? Practically
nothing. It does more than make a mere showman's claim. It

suggests freshness, and at the same time makes subtle appeal to the
prospective patron's critical powers. Which of us is there but
believes in his own ability to give a good criticism of a film artiste's
performance ?

Perhaps such an advertising appeal as that is subtle. It is no
harm if so. Perhaps it is clever. All the better. But don't,

whatever you do, try to make your advertising appear too clever.
We Britishers have a great appreciation for that which is " smart,"
but precious little liking for it. A clever man in the American
sense is no man's real true friend. And remember, your show
must stand to its patrons as a true friend of their leisure moments
if it is to take firm root and defy opposition from newer and larger
kinemas near by.
No ! What we plain Britishers like is a good " plain " man,
who speaks his mind, and whose words stand the test of time.

Try It
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High current accounts.
Stuffy auditorium.

Dragging of the show, through (a) picture being projected

under speed ; (b) long waits between reels ; (c) inferior or unsuitable
music ; (d) general laxness of the attendants.

Fault 1 comes as the result of careless condenser centring, or

through the use of a condenser or objective lens of poor quality, or
having a cracked glass or glasses. Occasionally it is brought about

by a projecting lug or plate intercepting part of the light beam.
Fault 2 results from wear on the sprocket wheels of projector, or

from loose or unevenly adjusted gate springs or a badly worn gate
track. Cleaning the projector will often improve matters. Tightening the gate runner springs moderately, especially the lower ones,
will also help. Most M.C. spindles are provided with eccentric
bushes for taking up wear on the cross. But where the sprocket
teeth, or the escapement parts are much worn, the mechanism should
be returned to the makers for repair.
Fault 3 may be generally due to simple carelessness on the part of
the operator, who has let dust collect on the margins of his gate
mask aperture. He should wipe the edges round with a clean
rag before starting the show or changing back from the next film
part. When dust collects at the edge of gate in the middle of
running a film, it may be blown away by puffing air upon it through

a short length of curved small-bore brass tube. Fault 4 is the
result of carelessness, or of a bad objective lens, or of a greatly
tilted screen.

and need not go, for books on advertising are published
and available to all. What I am going to turn to next will

Fault 5 is due to the film being in very bad condition when
received, and to its not having been sufficiently patched up by
the operator previous to showing. Or it may come from the gate
runners being under much too great tension from their springs.
Quite new and very old films both require somewhat slack gate
tension in screening, each kind for its own particular reason.
Brand new film rapidly deposits gelatine on the gate track and
runners when tension is at all tight. If the deposit is not scraped

I will direct you, as manager, and again as operator, to some

so hard as to damage its perforations, or else break. Old film
requires gentle treatment for the same reason that an old person

There, then, is my recipe for doctoring the kinema advertising
campaign.

Into the details of advertising I cannot go, for I

have no space ; and do not wish to go, for my book is a technical
one ;

naturally bring us back to more technical matters.
Hitherto, I have tried to indicate ways in which the public are
sure to take stock of your show, and to make plain how patrons
may awake to weaknesses in it little suspected by yourself. Now
obvious technical imperfections, for which you should be ever on
the watch.

Faults to be Alive to
Look out for signs ofColour tinge on the screened picture.
Unsteady projection.
Woolly margins to the picture.
Picture out of focus.
Film breaks.

off as soon as formed there will come a time when the film will go

requires gentle treatment, because it is fragile.
Occasionally, when film has arrived shortly before the hour of
showing, and turns out to be in very bad condition, there is really
not sufficient time to make good all the bad patches beforehand.

A manager should remember this when trouble arises later on
through film breaking, or through momentary masking failures
during the Monday or Thursday performance. Repeated screening
of the same film out of mask is a very serious operator's fault.
Fault 6 is a general consequence of wasteful arc trimming. A well
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set and trimmed arc will save from one-third to one-half current
cost when compared with a poorly set arc, and will give a better
lit picture in addition. Arcs run direct off high voltage mains
are necessarily wasteful. Here the cure is to install a motor
generator. Fault 7 is an insidious one.

Some people simply cannot

stand a breathed-over atmosphere. Others are super-sensitive to
draughts. The only real cure of stuffiness is a superior system of
ventilation. Fans that merely circulate the air already inside the
hall, and sprays of doubtfully effective antiseptic (it ought to be
disinfectant) essences, are of only limited value at all times.
When they are used to mask defective ventilation they are positive
harm. Ventilation means adequate change of atmosphere.
The best rough-and-ready ventilating system for moderate sized
and already built kinemas is to put in or near the roof one or more
slow-speed box-blade air propulsion fans, having these connected
up with reversing switches in the hall. Throughout most of the

time while people are in the show the fans should be kept

running slowly with the direction of rotation which causes them to
suck out the used air at the upper part of the house and discharge
it through vents to the outside of the building. The partial vacuum
so created will cause an equivalent volume of fresh air to find its

own way in through grids placed near the floor level.

On hot

stuffy nights the fans can be occasionally reversed in their rotation
for ten minutes or so, and at the same time speed up. This will

create a gentle but perceptible down draught as a pleasant and

refreshing change. The Sturtevant Company makes special

reversible ventilating fans of this sort for picture shows.
The various sub-divisions of fault 8 should need no more than
the mere mention they have already received. Their treatment
is obvious.

Projecting under-speed, in the sense of putting film through at
less than sixteen-picture rate, is in these days an almost wholly
obsolete fault. Projecting over-speed is so universal that it has
ceased to be a " fault " in the sense of a minority practice, and has
now become the accepted thing to do.

True, at the time of writing

there is a rumour of action about to be taken both by Northern
Licensing Justices and by the Council of the Kinematograph
Renters' Society to prevent film being shown at speeds greater

than 15 minutes to the 1,000 ft. (equivalent to just under eighteen
picture shifts a second). Meanwhile, present average projection
speed is more like 12 to 13 minutes for the 1,000 ft. What complicates the situation to a point where any attempt to lay down a
general rule becomes hopeless, is that many motion picture producers are deliberately directing the action of staged films in such
a way that their subsequent projection at the old standard sixteenpicture rate would be ruinous to any sense of life and brightness in
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the film's screen effect. For the moment I can say no more,
therefore, on this head than that the sooner the industry finds out
where it is, and what it is doing, the better for it, and for us all.
Topicals taken under-speed should be shown under-speed. This
is a way of compromising an original fault not our own.

Obtaining and Holding a Job
A "job " or " berth " or " shop," or whatever you like to call
it, may be likened to a safe with two locks. To open it you
want two keys. It is all the snugger and " safer " for that, once
it is opened and accessible. The, keys to open the way to a
good berth are Knowledge, to know your work thoroughly, and
Self-confidence, to know you know it.

Self-confidence comes partly as a heaven-born gift, partly

through experience.

It is most useful when of dual origin.

Time

and again has that been brought home to me through my work
of rendering advice to would-be operators and managers. One
would hardly believe there are so many men in the world apparently

qualified both by book-learning and actual experience to hold
responsible posts who are too timid to lay bold hands upon the
chances that come their way.

Of course, there is the other still larger class of people who
know but the one thing : how to " swank " ; and who know that

gentle art far too well for the peace of mind of credulous employers.
Between the two we need not be over-surprised if a retiring man of
moderate knowledge often has to wait long for recognition.
Yet there is no need for the man who is determined to get on
to be at a loss how to set about it. Where there is a will there is

a way. This way I now hope to point out in a manner which
should be convincing, because it is so unquestionably true. The
letter printed below appeared first in the" Knotty Points " Readers'
Correspondence section of the Kinematograph Weekly
HOW I MADE MY START
REPRINT FROM" KINEMATOGRAPH WEEKLY," PAGE 104, 12TH OCT., 1916

First of all I obtained various elementary books on electricity, and

" swotted " in my spare time. When I had obtained a fair knowledge of it,
I gradually became acquainted with the manager of the nearest kinema.
It took about six months before I got the chance to pop the question to him :

" Would it be possible for me to learn the ' noble art' (of operating, not
boxing) at that theatre ? " After a lot of " barging," which is Lancashire
for arguing, I arranged to go there, at nights only, as assistant operator,

and I was to give the operator two guineas, and the management my services
free for six months. I could therefore follow my ordinary occupation during
the day, and learn the job at night and on Sundays.

Well, when the six months were up, I obtained a reference from the
manager and the operator, certifying that I was a good, reliable assistant
operator, and after a few weeks, got a situation at twenty-five shillings a

week. When I had been there a month, I was promoted to be "chief."
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, and there ran an
After running the show three months I got a job at
eight-hours continuous show for a good while, till eventually I enlisted,
and five weeks since was discharged from the Army. However, I had only

contents of this chapter, I used to turn from its manuscript sheets
to the reading of a translation of a work written by a certain old
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been home about twelve hours when I received a telegram from my old place

On going there I was told of a good situation, and eventually got it, and
am there now.

To make his start in life in this way, a man must have "guts."
He must be something of a hustler. But, at the expense of abject

triteness, I will remark nothing comes to any of us without effort.
When you have your job, how to hold it ? Compared to getting

it, that is simple. Keep yourself up to your work. Do not let
your knowledge become rusty, but be ever on the look-out for
the latest improvements in the industry, and preserve your soul
alive. I do not mean by that, be steady and honest. No one but
a fool would imagine he could make anything of life without

according to his neighbour as good treatment as he himself expects
to receive. I mean by " soul " your own inner self, your critical
faculty. Be alive in yourself. Do not suck down other people's
opinions whole, like certain sorts of sea-birds swallow fish. Cut up
any opinion presented to you, and only absorb it if, upon careful
examination, the inside is as good as the outside.
Attend trade shows, and form your own opinions on the films
exhibited. If possible, try not to hear what other people are
saying about the merits of a film until you have first fully made
up your mind for yourself. When you have your opinion, stick

to it, and announce it. Maybe every one will tell you you are
wrong. Perhaps you are, about the film, but you will be right in

having insisted upon forming and stating your own opinion. For
that makes character.
Follow the same system with new kinematograph machines and
apparatus. Hear all you can about them. Send for catalogues.

Wherever possible, inspect the actual article. Then sit down
quietly and come to your own decision. By so doing you will
form and preserve your business mind. Because someone tells
you something, it is not necessarily true ; it is not necessarily
false. It is for you to judge. Judge.
Be a live man, not a dead one. Life and death are not of the
body. We have thought so too long. They are of the mind.
For matter and mind are at last scientifically recognized as being
both of them no more nor less than differing manifestations of
energy, which has been derived from, and is going to return to,
the one great reservoir of force which is the mysterious fount of
life itself.

If you keep your mind alive you will never die. That is true
in many senses, but I only ask you to believe it in one sense.
In the long winter evenings, about the time I first wrote the

gentleman named Quintilian, who lived more than eighteen hundred
years ago. The book is a legal one. I am sure that description
does not sound interesting. Yet its present day interest is alive
and fresh as ever. Who can say the writer is dead ?
If, then, a man can live so long as this, eighteen hundred years
and more, why should any one of us be dead, or as good as dead,
even while the breath of life is in us, and all but our addled brain
remains animated and supple ?

It is the live man alone who counts. A live man need never

lose his job, except in exchange for a better one.
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CHAPTER XIV

Kinematography and the Law
THE chief use to the ordinary reader of most of the contents of
this chapter will be to provide him beforehand with a rough idea
of how to conduct his business so as to keep on the right side of
the law. Once the law has been run foul of, a solicitor, and, if
necessary a barrister as well, should at once be called on to lend
their skilled aid. Not one man in a thousand can unaided wend
his way without stumbling through the maze of legal intricacies
involved in conducting his own plaint, or his OWH defence.

The following summary of Acts and Regulations affecting the

Film Industry has been prepared by an eminent barrister. It
is offered without the acceptation of any legal liability for
inaccuracies it may contain.
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to intending buyers or hirers, requires no licence if the general public are
not admitted.
2. PLACES WHERE NON-INFLAMMABLE FILMS ARE USED (Act, Sect. 1).

" Inflammable " is not defined, but a film is inflammable if it can be set
alight, e.g. by putting it into a gas jet or applying a match, even if it would
not catch fire by exposure to the light used in showing it. (Victoria Pier
v. Reeve, 1912, 76 J.P. 374.)
3. PRIVATE DWELLING HOUSES (Act, Sect. 7 (4) ).---The general public
must not be admitted.
4. PREMISES ONLY USED EXCEPTIONALLY AND OCCASIONALLY for the

purpose, and not more than six days in each calendar year (Act, Sect. 7 (2) ).
But in this case the occupier must
give seven days' notice in writing to the Licensing Authority and
the chief officer of police of the police area
comply with the regulations as to safety ;

comply with any conditions imposed in writing by the Licensing

Authority.

5. MOVABLE BUILDINGS OR STRUCTURES, provided the owner

has a licence in respect of the building or structure from the Licensing

Authority for the district where he ordinarily resides
has given two days' notice in writing to the Licensing Authority

Since the date of the first appearance of this legal chapter,

for the district where the exhibition is to take place, and to the chief

extensive alterations and additions have been made in the laws,
orders, and regulations covering the exhibitor's side of kinematography. An attempt has been made to incorporate sufficient of
these to give the reader a fair general idea of how the laws and
by-laws affect him up to the time of going to press.. It is an open

officer of police of the police area
complies with any conditions imposed in writing by the Licensing
Authority.

secret that already there is in existence a draft scheme of regulations

These are made by the Home Secretary (Act, Sect. 1) except in Scotland and
Ireland, where the Secretaries for Scotland and Ireland respectively exercise

which may at any moment be adopted by the Home Secretary in
substitution for the Statutory Rules and Orders of February, 1910
and 1913 at present in force. In addition, the London County
Council is at work upon new regulations governing kinema ventilation and the prevention of eye-strain by regulating the disposition
of seating in angular relation to the projection screen. Probably a
few months will see the legal adoption of all the above.
Matter reprinted hereafter from official documents is necessarily
incomplete and greatly abridged. The reader is advised, before
coming to serious decisions on matters of policy, to purchase and

carefully study the full documents, the name of which is in each
case given.

SUMMARY OF THE KINEMATOGRAPH ACT, 1909
(Words bracketed in italics are r4erences to cases at law decided
under the section of the Act.)
All kinematograph exhibitions must be h .1d at premises which are licensed
(Sect. 1).
EXCEPTIONS
1. TRADE EXHIBITIONS (Alt.-Gen. v. Vitagra:41 Co., 1915, Ch. 206).

A dealer who uses a kinematograph on his premist,s in order to show films
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REGULATIONS AS TO SAFETY
this power (Act, Sects. 8 and 9). They are known as the Kinematograph
Regulations, 1910 (Statutory Rules and Orders, 1910, No. 19) and 1913
(St. R. & 0., 1913, No. 566). Every owner and manager of a kinema must
make himself familiar with these regulations, which are binding, even if the
conditions of the licence happen to be inconsistent with them. Those for
England will be found printed immediately following this summary.

LICENSING AUTHORITY
ENGLAND.The Council of the County or County Borough, but as
a rule these powers are, in the first instance at least, exercised by a committee. Where the place is licensed by the Lord Chamberlain for stage
plays, that official also grants kinematograph licences.
The County or County Borough Council may delegate these powers to the

local justices (Act, Sect. 5). The justices, when exercising them, do not

form a "court," and cannot "state a case." (Huish v. Liverpool Justices,

In a proper case the Licensing Authority may be kept
within bounds by proceedings in the Divisional Court for Mandamus,
1914, 1 K.B. 109.)

Certiorari, or Prohibition.
SCOTLAND.The Council of the County or the Magistrates of a Royal,
Parliamentary, or Police Burgh. There is no power of delegation (Act,
Sect. 8).
IRELAND.The Council of the County or County Borough or Urban
District or the Commissioners of the Town. There is no power of delegation,
but a County Council may, in writing, authorize any officer of the Council
to exercise any of the powers of the Act (Act, Sect. 9).
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GRANT, RENEWAL, AND TRANSFER OF LICENCES
Licences are normally for one year, but may be for shorter periods (Act,
Sect. 2 (2) ).

For new grants or transfers, seven days' notice in writing must be given
to the Licensing Authority and to the chief officer of police of the police
area, but no notice need be given in the case of a renewal (Act, Sect. 2 (4) ).
FEES PAYABLE.One year's licence grant or renewal), O. Shorter
periods, 5s. a month (but not to exceed 1 for every year). Transfers, 5s.
(Act, Sect. 2 (5) ).
LicENsEEs.The Licensing Authority has a discretion (Act, Sect. 2 (1), (3) ),
where the refusal was based on the ground that several of the directors and

the majority of the shareholders of the company in question were alien

enemies, the refusal was upheld by the Court. (Rex v. L.C.C. ex parte London
and Provincial Electric Theatres, 1915, 2 K.B. 466.)
CONDITIONS.The Licensing Authority has power to impose such terms,

conditions, and restrictions as it thinks fit (Act, Sect. 2 (1) ), but subject to
the Kinematograph Regulations. It has been argued on the words of the
Act that these must be decided upon when the application for each licence is
made, and not determined beforehand, e.g. most of the authorities issue a list
of conditions which licensees must submit to, but this argument has not met
with favour (see Rex v. Burnley Justices, 1916, 32 T.L.R. at p. 696).
Conditions or undertakings which have been upheld in the Courts include
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premises who allows them to be used in contravention of the same, may
a day, and the
be fined up to gO, and in the case of a continuing offence,
licence may be revoked on conviction (Act, Sect. 3). The manager of a
kinema owned by a company is not an occupier, and cannot be summoned
as such. (Bruce v. McManus, 1915, 3 K.B. 1.)
A kinematograph licence does not authorize musical accompaniments.

THEATRE AND MUSIC AND DANCING LICENCES may also be necessary.

Theatre Licences for Stage Plays are obtained from the Lord Chamberlain
in London, and from the justices elsewhere. Music and Dancing Licences
are granted by the County and County Borough Councils, who can delegate
this power to the local justices.

LOCAL REGULATIONS
Of all sets of local regulations, those made by the London County

Council, covering the Administrative County of London with its
population of over 7,000,000 inhabitants, are naturally the most
important and representative. Provincial licensing authorities frame
their local regulations largely, though by no means wholly, on those
of the L.C.C.

Against opening on Sundays and Holy Days (L.G.C. v. Bermondsey

Bioscope Co., 1911, 1 K.B. 445; Ellis v. North Metropolitan Theatres,
1915, 2 K.B. 61) ;

LONDON COUNTY COUNCIL REGULATION.

Against showing any film to which the Authority objects (ex p. Stott,

1916, 1 K.B. 7) ;
As to hours of opening and closing (Rex v. Burnley Justices, supra);
Against showing any licentious or indecent film (Rex v. Burnley Justices,
supra).
There is a distinction between conditions and undertakings and a condition
as to the admission of children has been held bad (Halifax Theatre de Luxe v.

1915, 2 K.B. 49), but an undertaking of not so widespread a
character relating to the same matter has been upheld. (Rex v. Burnley

Gledhill,

Justices, supra.)

Breach of a condition is an offence for which the licensee may be fined,
and at once lose his licence ; breach of an undertaking may lead to refusal
of renewal.
A condition that no film can be shown if a specified number of justices
object is void, as different groups may think differently. (Rex. v. Burnley
Justices. supra.)
Where the Licensing Authority enforce a condition that no film to which

the Authority objects may be shown, the owner of the film is apparently

without any adequate remedy. (Ex. p. Stott, 1916, 1 K.B. 7; Stott v. Gamble,
1916, 2 K.B. 504.)

POLICE SUPERVISION.Any police officer and any person authorized by the
Licensing Authority may enter any premises (whether licensed or not) where

he has reason to believe that a kinematograph exhibition is being, or is

about to be given. A police officer needs no authority, and while there may
pay attention to any other breaches of the law that he may suspect. (McVittie
v. Turner, 1916, 85 L. J.K.B. 23.) If anyone prevents or obstructs him,
the offender is liable to be fined up to £20 (Act, Sect. 4).
PENALTIES

Besides the offence just mentioned, the owner of a kinematograph or
other apparatus who uses it or allows it to be used in contravention of the
Act or the Regulations or the conditions of the licence, and the occupier of

SECTION XIX.

(Page 153.)

The following shall be printed on all

licences

.

.

.

kinematograph

Paragraph 599. If this licence expires for any reason and is not renewed,
any subsequent application for a licence will be treated as an application for
a new licence and must be made in accordance with the regulations in force at
the time of such application and may be refused if the arrangements do not
comply strictly with such regulations. It is to be particularly noticed that
this will include any regulations relating to site.
The Council has a right to impose conditions on a licence and may, when
renewing a licence, vary the conditions as it sees fit.
This licence is personal and transferable only by consent of the Council.
(Kinematograph Act, 1909.)

(Particularly note that the licence is, under this amended regulation

personal to the licensee.)

GENERAL CONDITIONS
602.All licences granted under the Kinematograph Act, 1909, for premises
which are used wholly or principally for kinematograph entertainments shall
be subject to conditions as followsThat no celluloid or inflammable kinematograph film, except such as is
used in the current or forthcoming performance, shall be kept or stored on
the premises.

That a special children's attendant shall be appointed to take care of
and safeguard, under rules to be framed by the Theatres and Music Halls
Committee, the children attending the hall.
(in) That not more than one child shall be accommodated in any seat
constructed to hold one person only, provided that for the purpose of this
condition an infant in arms shall not be regarded as a child.

1.

r"--1
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(iv) These conditions to be inserted on the kinematcgraph licences from

maintained in all parts of the premises, except in the auditorium, and that

That no film shall be displayed which is likely to be subversive of
public morality.
That no filmother than photographs of current eventswhich has
not been passed for " universal " or " public " exhibition by the British
Board of Film Censors shall be exhibited without the express consent of

premises safely shall be maintained on each system.
That each exit door shall have a distinct light fitted over it to illuminate the exit notice, and that such light shall be maintained for the whole
of the time during which the public are on the premises.
That the lighting maintained in the auditorium in order to ensure
orderly conduct shall be as great as is possible without detriment to the
pictures, and in no part of the auditorium shall it be less than .025 candle
foot, measured at 3 ft. 6 in. above floor level. For the purpose of this
condition the word " lighting " means the total effect of the illumination

in the auditorium sufficient lighting to enable the public to leave the

1st January, 1923

the Council.

That immediately before the exhibition of each film passed by the
British Board of Film Censors, a reproduction of the certificate of the
Board, or, as an alternative, if such certificate is not available, a slide
giving the name of the film, stating that the film has been passed by the

from the primary and secondary systems and that reflected from the
picture screen.

Board and giving the category in which the film has been placed, shall be
exposed in such a manner that it shall be legible to all persons attending
the exhibition.

That all curtains covering doors or in passages be hung on sliding
rings and so as not to trail on the ground and be parted in the centre.
That persons be not permitted to stand or sit in any of the intersecting
gangways, or in the space between the front row of seats and the picture
screen, and, if standing be permitted in the gangways at the sides and rear of
the seating, sufficient room be left for persons to pass easily to and fro.

That no filmother than photographs of current eventswhich

has not been passed for " universal " exhibition by the British Board of

Film Censors shall be exhibited in the premises without the express consent

of the Council during the time that any child under or appearing to be
under the age of 16 years is therein ; provided that this condition shall
not apply in the case of any child who is accompanied by a parent or

bona fide adult guardian of such child.
That nothing in the foregoing shall be deemed to relieve the licensee
of his personal responsibility for any films shown which may, in the opinion
of the Council, be detrimental to the public interest.
(Concerning condition (4), the Council of the Kinematograph Exhibitors'

SUMMARY OF ACT RELATING TO CHILDREN ATTENDING
KINEMATOGRAPH AND OTHER SHOWS

Society has expressed doubts of its legality. It is understood that an

Where an entertainment is given for children (i.e. under 14), or the majority

opportunity is being sought to fight a test case upon it.)
(v) That no part of the premises shall habitually be used by prostitutes for
the purpose of solicitation or otherwise exercising their calling.
(vi) That the licensee shall in all things conduct the premises decently,
soberly, and orderly.
(vii) That the operating enclosure shall be in the charge of a competent
operator, who shall be not less than 18 years of age and shall be present in
the enclosure during the whole time that the machine is being operated.

of persons present are children, and their number exceeds 100, and access
to any part of the building is by stairs, then it is the duty of the occupier
(if he is paid) and of the persons giving the entertainment (in any case) to

see that an adequate number of adult attendants are present to prevent
overcrowding in any part, to control the movement of the audience when
entering and leaving, and also to take all reasonable precautions for safety.
Police officers have the right of entry. The penalty for a first offence is up
to £50, for a second or subsequent offence up to 000, and any licence held
in respect of the building may be revoked. (Children Act, 1908, Sect. 121.)
The kinematograph licence is not mentioned, as it had not come into existence

(viii) That in the event of any alteration being made in the building or

enclosure without the sanction of the Council having been first obtained the
licence will be liable to be revoked by the Council.

at that date.

(ix) That all the exits be indicated by notices clearly painted to the

satisfaction of the Council over the doors or openings at a height of at least
6 ft. 9 in. above the floor.
(x) That all exitways, corridors, passages and staircases affording means
of egrees from or access to the premises be kept clear of obstructions during
the whole time the public are on the premises.

CELLULOID AND KINEMATOGRAPH FILM ACT, 1922

(Abridgment.)

(xi) That all exit and entrance doors, if fastened during the time the
public are on the premises, be secured during such time in such a manner
that the doors will open immediately on being pressed in the direction of
exit, and do have a notice clearly painted on them indicating the method

The purposes to which this Act applies are
The keeping of raw celluloid.

.

.

.

The keeping or storing of kinematograph film
in quantities exceeding at any one time twenty reels, or 80 lb. in

of opening.
(xii) That any collapsible gates which may, with the consent of the Council,
be installed in entrances or exits shall be opened to the fullest extent before

weight ; or

in smaller quantities unless each reel is kept (except when required
to be exposed for the purpose of the work carried on in the premises) in a
separate and properly closed metal box or case :

the admission of the public, and be kept locked in that position whilst the
public are on the premises.
(xiii) That the management do allow the public to leave by all exit and
entrance doors, which must open outwards.
(xiv) (1) That two independent systems of lighting shall be installed
throughout the premises to the satisfaction of the Council ; and that while
the public are on the premises the lighting on both systems shall be fully

Provided that-

(i) for the purposes of this Act, kinematograph film shall be deemed to be
kept in any premises where it is temporarily deposited for the purpose of

examination, cleaning, packing, re-winding or repair, but celluloid or

_Jr
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kinematograph film shall not be deemed to be kept or stored in any premises
where it is temporarily deposited whilst in the course of delivery, conveyance

or transport ; and

the provisions of this Act shall not, except in the cases referred to in
paragraphs (c), (d), and (e) of Sub-section (1) of Section 1 thereof, apply
to premises to which the Factory and Workshop Acts, 1901 to 1920, apply ;
and
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2. Every reel of film shall, except when required to be exposed for the
purposes of the work carried on in the premises, be kept in a separate and
properly closed metal box.
3. Not more than ten reels or 40 lb. of film shall be exposed at any one
time.

4. The following provisions shall apply to every room used
for the storing, or

the provisions of this Act shall not apply to premises licensed in

for the examination, cleaning, packing, re-winding or repair of film :
the room shall be used for no other purpose ;
the room shall be kept properly ventilated
adequate means of extinguishing fire, having regard to the amount
of film on the premises, shall be kept constantly provided and readily
available ;
the furniture and apparatus shall be so arranged as to afford free
egress to persons in the room in the event of fire ;
no open light or fire shall be allowed ;
the fittings shall, so far as is practicable, be of non-inflammable
or fire-resisting material

accordance with the provisions of the Kinematograph Act, 1909.
No premises shall be used for any purpose to which this Act applies
(a) unless the occupier has furnished to the local authority in writing a
statement of his name, the address of the premises, and the nature of the
business there carried on
(b) unless the premises are provided with such means of escape in case

of fire as the local authority may reasonably require, and such means of
escape are maintained in good condition and free from obstruction ;
(c) if the premises are situated underneath premises used for residential
purposes ;

the doors shall be self-closing, and shall, except in the case of

(d) if the premises are so situated that a fire occurring therein might
interfere with the means of escape from the building of which they form
part or from any adjoining building ;
(e) where the premises form part of a building, unless such part eitheris separated from any other part of the building by fire-resisting
partitions (including fire-resisting ceilings and floors) and fire-resisting

sliding doors, be so constructed as to open outwards ;
no person shall smoke in or take matches into the room ;
there shall be kept posted up in large characters in the room
a printed copy of Parts II and III of this Schedule ;
full instructions as to the action to be taken in case of fire ; and
(a) full directions as to the means of escape from the room in case
of fire.
5. All celluloid waste and scrap on the premises shall be collected at frequent
intervals and placed either in a fire-resisting store-room or in a strong metal
receptacle fitted with a hinged lid and marked " Celluloid Waste."

self-closing doors ; or

is so situated and constructed that a fire occurring therein is not

likely to spread to other parts of the building, and its use for the purposes
to which this Act applies is sanctioned in writing by the local authority

and any conditions attached to such sanction are complied with ;
(f) unless the regulations set out in the First Schedule to this Act are
duly observed ;
(g) unless any regulations are duly observed which may be made by the

PART III.

Secretary of State with respect to the use upon the premises of any

FIRE-RESISTING STORE-ROOMS.

kinematograph or other similar apparatus.

I. The store-room shall be constructed of fire-resisting material in such a

For the purposes of this Act

manner as to prevent . . any fire from spreading to other parts of the
premises . . . and any fire occurring outside the store-room from reaching
.

The expression" kinematograph film" means any film containing celluloid
which is intended for use in a kinematograph or any similar apparatus :
The expression " local authority" means county borough councils, borough
councils, urban district councils, and rural district councils.
This Act shall apply to Scotland, not to Ireland. It shall not apply to the
administrative County of London or to the city of Glasgow.

the contents thereof.
The store-room shall be properly ventilated.
The fittings of the store-room shall, so far as is practicable, be of noninflammable or fire-resisting material.
Adequate means of extinguishing fire shall be kept constantly provided
and readily available.

The Secretary of State may by order direct that any provisions of the

Liverpool Corporation Act, 1921, relating to the keeping, storing, or manipulation of celluloid and kinematograph films shall cease to have effect as from
such date as may be fixed by the order, but so long as those provisions continue
to have effect this Act shall not apply to the city of Liverpool.

No open light and no means of heating shall be allowed in the store-room.

If electric light is used, all conductors and apparatus shall be so constructed, installed, protected, worked, and maintained as to prevent danger.
Vacuum-type lamps only shall be used, and shall be in fixed positions and
fitted with substantial outer protecting globes.
No person shall smoke in, or take matches into, the store-room.

SCHEDULE
PART II

The doors of the store-room shall be self-closing and shall be kept
securely locked, except when articles are being placed therein or removed
therefrom.
The store-room shall not be used for any purpose other than the keeping
of celluloid or cinematograph film, and shall be clearly marked " Celluloid

PREMISES WHERE KINEMATOGRAPH FILM IS KEPT OR STORED.

The following regulations shall be observed in or in connection with premises

where kinematograph film is kept stored or manipulated1. All stock except when actually being used or manipulated shall be kept

or " Film."

Not more than 1 ton of celluloid and not more than 560 reels or 1 ton
of kinematograph film shall be kept in one store-room :
Provided that, where a store-room is divided into separate compartments

either in a fire-resisting store-room and subject to the regulations applying to
such store-rooms, or in fire-resisting receptacles which shall not be used for
any other purpose and shall be plainly marked " Film."

^
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by separate fire-resisting partitions without any openings therein, each such
compartment may, for the purposes of this provision, be regarded as a separate
store-room.

11. When both celluloid and kinematograph film are stored in one storeroom, the aggregate quantity therein shall, at no time, exceed 1 ton.
(It will be seen that the Celluloid Act, 1922, applies chiefly to film renters'
and repairers' premises situated elsewhere than in London, Glasgow, and
Liverpool, in so far as it touches the exhibiting side of the motion picture
industry.)

LOCAL FILM STORAGE ACTS.

The reason why the Celluloid Act, 1922, does not apply to London,

Glasgow, and Liverpool is because these cities already possessed
their own local regulations as here summarized
LONDON COUNTY COUNCIL (CELLULOID) ACT, 1915;
CELLULOID ACT, 1915.

GLASGOW

These Acts came into force on 1st April, 1916 (with certain exceptions),
and are in practically identical terms. They deal with cellulloid and other
substances and kinematograph films. They deal with three classes of
buildings : (a) Raw Celluloid Factories ; (b) Celluloid Factories ; and (c)

Celluloid Stores.
Raw Celluloid Factories, i.e. places where celluloid and similar substances
are made. The site and construction of each factory must be approved by

the Council, and the factory must be maintained substantially as approved.

(London Act, Sect. 3.)
Celluloid Factories, i.e. places where celluloid or kinematograph film is

subjected to manufacturing process. Such a factory must not be beneath
or below the level of other parts of the same building used for residential
purposes. The Council may dispense with this duty in the case of a building
SO used before 1st April, 1916. Proper means of escape from fire must be
provided unless the premises are already under the Dangerous Trade Regulations (Factory Act, 1901). The Council may dispense with these requirements
in any case where it judges them to be unnecessary. (London Act, Sects.
5 and 6.)
Celluloid Stores, i.e. places where, for sale, hire, or profit, either (a) kinematograph film is kept or stored in quantities exceeding twenty reels or 80 lb.,
or where smaller quantities are kept, etc., unless the reels are kept in separate

closed metal boxes, or (b) unmanufactured celluloid is kept in quantities
exceeding 112 lb. weight. These stores must be registered with the Council
(from whom forms can be obtained).

Act, Sect. 4.)

The registration fee is 10s. 6d. (London

The same provisions apply to stores as to factories under

head (b), but the Council has no power to dispense with any of the requirements
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The elaborate provisions as to storage of celluloid and celluloid film do

not come into operation until the Defence of the Realm Regulation is revoked.
(London Act, Sect. 12.) In Glasgow they came into force on 1st January, 1917.

If anyone affected by a decision of the Council objects to it, he has an

appeal to a Police Magistrate. (London Act, Sect. 14.)
The Council may appoint officials who have power to enter any premises,
take samples, and have them analysed. (London Act, Sect. 21.)

The general procedure for infringing the Act is a prosecution with a

maximum penalty of £20 and 10 a day if the offence is continuing (London
Act, Sect. 22) ; but in the case of selling film to a person apparently under
16 without a written order from a responsible person, the penalty is up to £2
for the first offence ;
for the second ; and £10 for the third and later
offence. (London Act, Sect. 24.)
These Acts do not apply to Theatres, Music Halls and Kinemas (London
Act, Sect. 26) ; nor to films, etc., while in transit on railways. (London
Act, Sect. 30.)
SUMMARY OF RAILWAY REGULATIONS FOR CARRYING FILM
PROGRAMMES

Railway Regulations in regard to Film Boxes. The specification of the
Railway Clearing House of the type of metal boxes required by the Railway
Companies to be used for the transit of films is as follows
Boxes must be rectangular, wood-lined cases, to hold not more than six
films and measure not more than 14i in. outside either way. They must
be made of galvanized iron of not less thickness than .022 of an inch (No. 25
B.G.) for the small one and two film cases, and not less than .028 of an inch
(No. 23 B.G.) for the larger sizes (three to six film cases).

All the corners of the sides and bottom must be strengthened by folding
seams, the top of the body having wired edges turned inwards. The hinged
lid must be turned down all round for a depth of 1 in. It must fit over the
body of the case and have wired edges turned outwards. It must be attached
to the body by two strong hinges, firmly riveted to both body and lid, and
fastened by stout wire hasps fitting over iron staples riveted to the front of
the case. Each hasp and staple must be locked either by padlock or by a
spring safety hook, permanently to the staple by a short length of stout chain.
Cases for one and two films need only have one clasp and staple fastening ;
other sizes must have two.
Other conditions are that a thin metal label frame, open at the top, must be

riveted to the case in such a position that the top edge of the label frame
is covered by the lid when closed ; all the boxes must be completely lined
with plain wood of in. thickness fastened by rivets to the lid and body of
the case ; the following words must be painted in black on the lid : " Kinema
Films," in 1-in, block letters, and" Keep in a cool place," in letters t-in. depth.

No other lettering must appear on the lid. The name and address of the

owners may be painted on the sides or ends, and the cases must be unpainted.
SUMMARY OF THE ENTERTAINMENTS TAX

as unnecessary. (London Act, Sect. 7.)
Where buildings were before the Act partly used as a celluloid factory or

For tax purposes an " entertainment " includes any exhibition,
performance, amusement, game, or sport to which persons are
admitted for payment. Admission to the place where the entertain-

then, if the Council requires structural alterations before giving any consent,
the owner of the building must be notified, and, if the Council requires as a
condition the provision of means of escape from fire, the person using the
building must be notified. In each case, if the person notified objects to the
requirements he can claim arbitration. (London Act, Sect. 9.)
Once the consent or approval of the Council is obtained, no further request
can be made unless the conditions materially change. (London Act, Sect. 11.)

ment is held is sufficient, otherwise tax could be evaded by charging
admission, and giving a free show. If there is an additional charge
to go to another part of the premises, tax is levied on both charges.
The proprietor for this purpose includes the person responsible for
the management.

store and partly for other purposes, and film is used or handled therein,

12-(5289)
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RATES OF DUTY
Where the payment for admission, excluding the Duty,

is 2-0. or under
exceeds 2-id.

PP
3.7

4d.
41d.
7d.
Is.
2s.
3s.

.

- -1

.

7d.

.

is.

.

2s.
3s.
5s.

.

40.

IP
PI

5s.

7s. 6d.
10s. 6d.

IP

admission) the admission must be regarded as an admission for payment
and the duty must be paid.
(From this it is clear that seat tax is not payable on the admission of
"dead-heads.")

s. d.

-1

.

but does not exceed 4d.

.

Admission can only be given by ticket stamped with a mark denoting that
duty has been paid, or in special cases, if the Commissioners approve, through

a barrier which automatically registers the numbers admitted. But the

.
.

7s. 6d.
10s. 6d.
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.
.

.

1

-

.

.

1

6

15s.

15s., 2s. for the first 15s. and 6d. for every, 5s. (or part of 5s.)
over 15s.
STAMPED TICKETS OF ADMISSION may be either Government tickets (that is,
tickets supplied by the Customs and Excise Department, which are imprinted
tickets to
or impressed with a stamp denoting the Tax) or proprietors' own
which are affixed adhesive Excise Stamps denoting the duty. Tickets must be
stamped at the time of sale.

PURCHASE OF GOVERNMENT TICKETS. Government tickets may be purchased in quantities of not less than a complete roll (1,000 tickets) or pad
printed on
(50 tickets). They are supplied at the face value of the stamp
them, no charge being made for the material of the tickets. They can be

purchased on PERSONAL application at the office of any Collector of Customs
and Excise. Where there is no such office within convenient distance, orders

from places in England and Wales should be sent by post toThe Collector of Customs and Excise,
Entertainments Tax Branch,
Custom House, London, E.C.3.
Orders from places in Scotland should be sent by post to-.
The Collector of Customs and Excise,
14, Waterloo Place,
Edinburgh.
Orders from places in Ireland should be sent by post toThe Collector of Customs and Excise,
Custom House,
Dublin.
A crossed remittance payable to the Collector of Customs and Excise,
London, Edinburgh, or Dublin, as the case may be, for the total stamp value
When cheques are
of the tickets required must accompany each order.
sent, sufficient time must be allowed for clearance through the bank, but

proprietor can make arrangements with the Commissioners dispensing with
these conditions on the terms of furnishing returns at stated times and giving
security for due payment of the duty. Penalty for breach : Proprietor,
L.50 and duty ; persons admitted, f5. Special provision is made for lump
sum payments in the case of clubs or societies, or in the case of season tickets
or tickets for a series of entertainments.
Duty is not payable where the Commissioners are satisfiedthat the proceeds are devoted to philanthropic or charitable purposes
without any deduction of expenses ; or
that the entertainment is wholly educational (in case of difference,
the Board of Education decides) ; or

that the entertainment is for children only, and the charge is not
that the entertainment is provided for partly educational or partly

more than one penny per person ; or

scientific purposes by a society and not run for profit ; or
that it is provided by or on behalf of a school or educational institution
if the school or institution is not run for profit, and the entertainment is
provided solely for promoting some object of the school or institution, and
that all the persons who are performers are under 16 and are scholars or
ex-scholars of the school or institution.
In the case of a charity performance where the whole of the expenses are
deducted, but do not exceed 20 per cent of the receipts, the duty is repaid
to the proprietor.
Any officer of excise authorized to do so may enter a place of entertainment
and any person who prevents or obstructs him is liable to a fine up to f20.
The Commissioners can make regulations, any breach of which entails an
excise penalty of ,50, and they may make arrangements whereby the local
authority (county, borough, or urban district council), or the police, may
exercise all or any of the powers of the Commissioners as to this duty. The
law is contained in the Finance (New Duties) Act, 1916, Sects. 1 and 2, and
the Finance Act, 1916, Sect. 12.
LONDON COUNTY COUNCIL REGULATIONS

Made July, 1922, for the protection from fire of theatres, etc.

(Much abridged.)

1.

cheques guaranteed by the issuing bank will be accepted as cash. Coin,
Treasury Notes, Or open remittances should not be sent.
For the convenience of purchasers an Official Form of Order is provided,

Every person desirous of obtaining authority to open such premises shall
first make public his intention by exhibiting a notice that can be plainly read
from the public way, or by advertisement in three local newspapers, and shall

any Money Order Office in the United Kingdom for the amount of the

obtained from the Clerk of the Council.
The application shall contain a statement as to the nature and extent

copies of which may be obtained from any Customs and Excise Office, and if
this form is used a Money Order, free of commission, may be obtained at
remittance.

PERSONS ADMITTED TO AN ENTERTAINMENT WITHOUT PAYMENT.

The

duty is not leviable in the case of persons admitted to an entertainment

without payment (either direct or indirect) on a free or complimentary ticket
clearly marked as such. But if, though the admission is nominally free, the
of admission (as where the
person admitted pays indirectly for the right
purchase of a programme or a contribution to a collection is a condition of

then make application in writing to the Clerk of the Council for a certificate.

Application for a certificate shall be made upon a form which may be

of the interest of such person in such premises, and the character of the

entertainment for which such premises are proposed to be used.
The application shall be accompanied by complete plans, elevations and
sections, on linen, to a scale of in. to a foot ; by a block plan on a separate

sheet showing the position of such premises in relation to any adjacent

premises, and to the public thoroughfares upon which the site of such premises

-
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key-plan
abuts, drawn to a scale of not less than in. to a foot, and by a thoroughof all adjacent premises,
on a separate sheet showing the position
the ordnance survey,
fares, roads, streets and ways within 250 yards, based onThe
plans shall be in
and drawn to a scale not less than 88 ft. to an inch.
duplicate.
(d) The cardinal points shall be marked upon each sheet of the plans.
(For further particulars of how plans are to be prepared, see complete

(b) In no case shall the lowest floor be placed at such a level as will render
it liable to flooding, and such premises shall be efficiently and properly drained
to the satisfaction of the Council.
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L.C.C. Regulations.)
length
Such premises shall abut upon, and have frontages of adequatecircumThe frontage shall, except in special
to, two or more thoroughfares.
the building,
stances, form about one-half of the total boundaries of the site of
values,
excluding recesses and projections which do not prejudically affect exit
be
and shall permit of suitable exits in accordance with these regulations toThe
two or more thoroughfares.
provided from each tier or floor direct to
accomthoroughfares shall be of such widths as will enable the persons to befacilities
of fire or panic, and afford
modated to disperse rapidly in the event
of a site
for the approach of fire appliances. In considering the suitabilityadjoining
the Council will also have regard to the liability to congestion of the places of
to the proximity of other
streets, to the adjacent fire risks, andback
land will not be approved.
entertainment or assembly. A site on will accommodate
more than 500 but
In cases in which such premises
such

not more than 2,000 persons, one of the thoroughfares upon which
premises abut shall be at least 40 ft. wide.
2,000 but not

In cases in which such premises will accommodate more than
40 ft., and
more than 3,000 persons, one of the thoroughfares shall be at least
at least 30 ft. wide if a carriageway or 20 ft.

of the remainder one shall be
wide if a footway.
7.
parts of such
(a) The floors, tiers, and roofs of the auditorium, and allmaterials
to the
be
entirely
of
fire-resisting
piemises used by the public, shall
satisfaction of the Council.
halls,
Provided that in the case of cinematograph halls and smallofconcert
steel trusses
preclude
the
use
of
a
roof
constructed
this regulation shall not
incombustible materials, as specified in Section 61
with boarding covered with
of the London Building Act, 1894.
to afford a ready means of egress from all
(f) Exits shall be arranged so as
thoroughfares or ways.
parts of each tier or floor, and shall lead directly into
8.

such premises shall not have more
Save in exceptional circumstances
the
gallery,
above
level of the pit, and a tier
than two tiers, including with a slope of morethe
than
35 degrees.
shall not be constructed
the other seats by
Where the front seats of any tier are separated from
of this regulation as a
shall
not
count
for
the
purpose
a partition, such seats
separate tier.
9.

tier and the ceiling
The height between the pit floor or the floor of any
over shall in no part be less than 10 ft.
10.

where there is
(a) The floor of the highest part of the pit, or of the stalls,

street at the principal
no pit, shall not be more than 6 in. above the level ofofthe
the pit or stalls shall not
the
lowest
part
of
the
floor
entrance to the pit, and
by gravitation
which it can be effectually drained
be lower than the level atshall
below the level of the
not
be
more
than
15
ft.
into a public sewer, and
to the pit.

street at the principal entrance

181

11.

Two separate exits shall be provided from every tier or floor which
accommodates not more than 500 persons, and where a tier or floor accom-

modates more than 500 persons, an additional exit shall be provided for every
250 or part of 250 persons above 500. Each of such exits shall be not less

than 5 ft. wide between the walls at any point or between the leaves of the
doors when open. Two of the exits from each tier or floor shall deliver into

different thoroughfares or ways.
In the case of a tier or floor accommodating not more than 300 persons,
two 4-ft. exits will be required.
In the case of any such premises or portion of such premises which are
40 ft. or more above permanent level, the exits provided shall be 25 per cent
in excess of the exits required by the preceding paragraphs of this regulation.

If any tier or floor shall be divided into two or more parts, exits as
required by this regulation shall be provided from each of such parts.
In calculating the number of persons which can be accommodated in

any tier or part of a tier, the accommodation of all standing and waiting
spaces in such tier or part of a tier
12.

Where possible, inclines shall be used instead of steps, but no corridor,

passage, or gangway outside the auditorium shall be inclined to a steeper
gradient than 1 in 10.
Where a sloping corridor leads direct to a stair, the corridor, for a
distance of 5 ft. from the stair, shall be level.
There shall be no projections, other than handrails as provided for in
regulation No. 16, exceeding 2 in. from the walls of such corridors or passages
within 6 ft. 9 in. of the floor. All recesses shall be defended.
13.

Pay boxes and check boxes shall be placed so as not to obstruct exitways,
and pay boxes shall, if necessary, be ventilated direct to the open air.
14.

The aggregate unobstructed width of all the exit doorways or passages
that lead from a vestibule towards a thoroughfare or way, shall be at least
one-third greater than the aggregate width of all the exits that lead into such
vestibule.
Any portion of a vestibule which will be used for the display of loose or
projecting advertisement boards or easels shall be railed off.
17.

All doors in such premises used by the public as exit doors shall, except
where otherwise approved, be hung in two folds, shall be made to open in the

direction of exit, and shall be hung so as not to obstruct, when open, any
gangway, passage, staircase, or landing. When such doors are also used as
entrances one of the folds shall be made to open both ways.
Doors leading from exit passages, staircases, or corriders shall, where
considered necessary, be hung so as to be closed by the stream of persons
passing from the auditorium to the street, and be fitted with springs, and
shall be arranged so as not to clash with exit or other doors.

GUIDE TO KINEMATOGRAPHY

KINEMATOGRAPHY AND THE LAW

(c) A door shall not open immediately upon a step or steps, but a landing
at least 3 ft. in depth shall be provided between such step or steps and such

Accommodation shall also be provided in the boiler-room for temporarily
installed boilers for producing stage effects.
Provision shall be made for storing fuel. Coal shoots and vents shall
not be formed in the line of exits.
Motor generators, vacuum-cleaning, and other electrical apparatus shall
be kept in enclosures constructed of fire-resisting materials and ventilated to
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doorway.
(d) Where, for convenience of working, a door other than a door providing
fire separation is to be held open into a vestibule or corridor, it shall be fitted
with a suitable device which will allow it to be shut readily by gentle pressure
in case of emergency.
(e) No fastenings other than automatic bolts shall be fitted on exit doors.

(n) Rope barriers shall be fitted with automatic catches or slip connections,

and shall be arranged so as not to trail on the floor when parted, and the
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the outer air.
Suitable enclosures shall be provided in the auditorium for advertising
lanterns and lighting apparatus.
Gas meters with their service connections and main control cocks shall
be placed in fire-resisting enclosures ventilated direct to the outer air.

fittings shall not project into the gangway or exitway.
18.

All doors or openings approved by the Council for the purpose of egress
from the premises and all such doors from the stage and dressing-rooms shall

be clearly indicated by the word " Exit" in block-letters which shall, as a
general rule, be not less than 7 in. high.
Such notices shall, where possible and desirable, be placed over such
doors or openings at a height of at least 6 ft. 9 in. above the floor, and shall

Soft wood or other inflammable wall linings, decorations, partitions, screens,

or barriers shall not be used in any part of such premises, and cavities shall
not be left behind any linings or decorations.

All fixed or permanent decorations shall be incombustible, and all hangings
and curtains, where permitted, shall be of heavy woollen material only.

be internally illuminated.

Doors and openings, other than exits, in sight of the audience, which
lead to portions of the premises accessible to the public shall have notices
placed over them indicating the user of such portions. Such notices shall not
be internally illuminated, and such doors and openings shall not resemble
exits.

Notices and signs (hand pointers) indicating the way out of the premises
shall be provided as may be necessary.
19.

(a) Gangways not less than 3 ft. 6 in. wide shall be formed leading direct
to the exit doors, and gangways 3 ft. 6 in. wide shall be provided intersecting
the rows of seating in such a manner that no seat shall be more than 10 ft.
from the gangway measured in the line of the seating. A greater length
between gangways may be allowed if the width of the seatways exceeds the
width prescribed in regulation No. 23.
22.

The seating area assigned to each person shall not be less than 2 ft. 4 in.
deep where backs are provided and not less than 2 ft. deep where backs are
not provided, and shall not be less than 1 ft. 8 in. wide where arms are provided
and not less than 1 ft. 6 in. where arms are not provided.

In all cases there shall be an unobstructed seatway or space at least
1 ft. in depth, measured between perpendiculars, between the back of one
seat and the front of the seat immediately behind.
The seating shall be firmly fixed to the floor.
If seats be made to tip up automatically they shall be actuated by
weights.
30
(a) The engine-room and boiler-room shall be entered direct from the outer

air, shall be separated from such premises by fire-resisting construction, and
shall not communicate with such premises. The rooms shall be of sufficient
dimensions to accommodate all engines, and also all boilers and accessories
required for heating the premises and supplying hot water, and there shall
be sufficient space to enable easy access to be obtained for working the engines
and boilers and for examining and testing the latter. If internal combustion
engines be used, the room shall be permanently ventilated direct to the outer
air so as to ensure that no explosive gases can accumulate.

38.

At all premises in which lengthy kinematograph displays will be regularly

given a permanent enclosure shall be provided. The enclosure shall be

constructed throughout of fire-resisting materials, shall be entered from and
ventilated direct to the outer air, and shall be provided with a window or
skylight. The enclosure shall be of sufficient size to accommodate at least
two machines. There shall also be provided a rewinding room adjoining
and communicating with the operating enclosure. The opening between the
rewinding room and the kinematograph enclosure shall be fitted with a selfclosing, fire-resisting door. Alternative means of escape shall be provided
from the kinematograph enclosure and rewinding room. The apertures of
the kinematograph enclosure shall be glazed and fitted with metal drop shutters
which will close automatically on release from approved positions.
40.

All parts of such premises shall be efficiently ventilated in a manner
to be approved by the Council.
All openings, etc., for ventilation shall be shown on the plans, and
described in the specification which shall be submitted to the Council for its
approval.

41.

In all such premises in which lengthy kinematograph displays will be
regularly given, a water-closet shall be provided contiguous to the operating
(f)

enclosure.

42.

Natural lighting by means of windows or skylights shall be provided to the

auditorium, and (where practicable) to all other parts of such premises.
curtains or shutters.
During performances the windows and skylights may be obscured by suitable
43

(a) Hydrants shall be provided in theatres, music halls, exhibition halls,

and in other buildings in which, in the opinion of the Council, such protection
is necessary.

(c) Hydrants shall be provided with the standard London Fire Brigade
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fittings, Hydrants, drenchers, and sprinklers shall be connected to a main
of the Metropolitan Water Board on which a suitable pressure and volume of

way to prove a film is to call someone who has seen it shown, and not to
produce the film unless some point turns on the film itself.
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water are always available.
(d) The size and routes of the piping, and the position of the appliances
and of any control valves shall be indicated upon the drawings submitted.
(In a footnote to these regulations the L.C.C. reserves to itself the right to
insist upon the seating in kinema theatres being so arranged that seat-holders
shall be able to see the screen picture without excessive eye-strain.)

THE COPYRIGHT ACT, 1911, SUMMARIZED
Under the Copyright Act, 1911, the owner of a literary or dramatic work
has the sole right to make a kinematograph film or other contrivance by
which the same may be mechanically performed, and to authorize such acts.
Before the Act it was held that there was no such right. (Karno v. Pathe
Freres, 100 L.T. 260.)
Infringement is doing without the owner's consent anything which conflicts

with the owner's rights. It includes selling, or letting for hire, or by way
of trade exposing or offering for sale or hire, or by way of trade exhibiting
in public or importing for sale or hire any work which infringes copyright
or would do so if the work had been made in the country where infringement
takes place. It also includes the case of a person who, for his private profit,
permits a theatre or place of entertainment to be used for the public performance of a work without the owner's consent unless the person so doing was not
aware and had no reasonable ground for suspecting that it was an infringement.
Copyright lasts during the life of the author and fifty years after his death.
In the case of photographs, it is fifty years from the making of the original
negative. All transfers or licences must be in writing and signed by the
owner or his agent. The author cannot assign his copyright for lower than
twenty-five years after his death.
A compulsory licence can be obtained twenty-five years or thirty after the
author's death, but this provision cannot apply before 1936 at the earliest.
The Privy Council has the power to grant a compulsory licence at any time
after the author's death if it is proved that the work has been published or
performed in public, and the present owner of the copyright has refused to
allow re-publication, etc., so that the work is in effect withheld from the
public.

An employee or apprentice does not acquire the copyright in work he
does for his employer. Where a photograph is taken at the order of the
sitter, who pays for it, he, and not the photographer, is the owner. It is a
criminal offence to infringe copyright knowingly, and the offender is liable to
a fine up to 40s. for every copy, but not more than f50 for any one trans-

In the case of second or subsequent offences, the justices can send
the offender to prison for two months without the option of a fine, and in
all cases may order the copies to be destroyed. No criminal charge under
the Act can be brought more than six months after the act complained of.
In civil proceedings, the usual remedy is an injunction, but the defendant is
also liable for damages unless he proves not merely that he did not know of
the copyright, but also that he had no reasonable grounds for suspecting its
existence. For example, if a kinema proprietor hires a film to show at one
hall, he is liable for damages if he shows it at any other place. (Fenning Film
Service v. Wolverhampton, etc., Cinemas, 1914, 3 K.B. 1171.) Where the
alleged infringement is such that the Court would not protect it as an original
action.

work (i.e. on the ground of indecency), the owner of the copyright cannot sue
under the Act, but can claim damages for defamatory representation of his
work. (Glyn v. Western Feature Film Co., 1916, 1 Ch. 261.) The proper
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Copyright in works published in enemy countries during the war is vested
in the Public Trustee under the Trading with the Enemy (Copyright) Act,
1916. Licences as to enemy copyrights can be obtained under the Trading
with the Enemy Acts, 1914-1916.

STATUTORY RULES AND ORDERS MADE UNDER
THE KINEMATOGRAPH ACT.
ENGLAND.

(18th February, 1910.)

GENERAL
In these regulations the word " building " shall be deemed to include
any booth, tent, or similar structure.
No building shall be used for kinematograph or other similar exhibitions
to which the Act applies unless it be provided with an adequate number of

clearly indicated exits so placed and maintained as readily to afford the
audience ample means of safe egress.
The seating in the building shall be so arranged as not to interfere with free

access to the exits ; and the gangways and the staircases and the passages
leading to the exits shall, during the presence of the public in the building,
be kept clear of obstructions.
The kinematograph operator and all persons responsible for or employed
in or in connection with the exhibition shall take all due precautions for the
prevention of accidents, and shall abstain from any act whatever, which tends
to cause fire and is not reasonably necessary for the purpose of the exhibition.

FIRE APPLIANCES
Fire appliances adequate for the protection of the building shall be
provided, and shall include at least the following, namely, a damp blanket,
two buckets of water, and a bucket of dry sand.

In a building used habitually

for the purpose of kinematograph or other similar exhibitions, they shall
also include a sufficient number of hand grenades or other portable fire
extinguishers.
The fire appliances shall be so disposed that there shall be sufficient means
of dealing with fire, readily available for use within the enclosure. Before

the commencement of each performance, the kinematograph operator shall
satisfy himself that the fire appliances intended for use within the enclosure
are in working order, and during the performance such appliances shall be
in the charge of some person specially nominated for that purpose, who shall
see that they are kept constantly available for use.
ENCLOSURES
Regulations applying in all cases and to all classes of buildings

5.(1) (a) The kinematograph apparatus shall be placed in an enclosure
of substantial construction made of or lined internally with fire-resisting
material, and of sufficient dimensions to allow the operator to work freely.

The entrance to the enclosure shall be suitably placed, and shall be
fitted with a self-closing, close-fitting door constructed of fire-resisting

material.
The openings through which the necessary pipes and cables pass into
the enclosure shall be efficiently bushed.
The openings in the front face of the enclosure shall not be larger than
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is necessary for effective projection, and shall not exceed two for each
lantern. Each such opening shall be fitted with a screen of fire-resisting
material, which can be released both inside and outside the enclosure so

12.(a) Within the enclosure the insulating material of all electric cables,
including " leads " to lamps, shall be covered with fire-resisting material.
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that it automatically closes with a close-fitting joint.

The door of the enclosure and all openings, bushes, and joints shall

be so constructed and maintained as to prevent, so far as possible, the escape

of any smoke into the auditorium. If means of ventilation are provided,
they shall not be allowed to communicate direct with the auditorium.
If the enclosure is inside the auditorium, either a suitable barrier shall
be placed round the enclosure at a distance of not less than 2 ft. from it, or
other effectual means shall be taken to prevent the public from coming into
contact with the enclosure.
No unauthorized person shall go into the enclosure or be allowed to
be within the barrier.

No smoking shall at any time be permitted within the barrier or

enclosure.

No inflammable article shall unnecessarily be taken into or allowed

to remain in the enclosure.
Regulations applying only to specified classes of buildings

(2) In the case of buildings used habitually for kinematograph or other
similar exhibitions, the enclosure shall be placed outside the auditorium
and in the case of permanent buildings used habitually as aforesaid the

enclosure shall also be permanent.
Provided, with regard to the foregoing requirements, that, if the licensing
authority is of opinion that compliance with either or both of them is imprac-

ticable or in the circumstances unnecessary for securing safety and shall
have stated such opinion by express words in the licence, the requirement
or requirements so specified shall not apply.
LANTERNS, PROJECTORS, AND FILMS
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Electric Light

There shall be no unnecessary slack electric cable within the enclosure.

The " leads " to the kinematograph lamps shall, unless conveyed within a
metal pipe or other suitable casing, be kept well apart both within and
without the enclosure, and shall run so that the course of each may be readily
traced.

Cables for kinematograph lamps shall be taken as separate circuits
from the source of supply and from the supply side of the main fuses in the
general lighting circuit, and there shall be efficient switches and fuses inserted
at the point where the supply is taken, and, in addition, an efficient doublepole switch shall be fitted in the kinematograph lamp circuit inside the
enclosure. When the kinematograph lamp is working, the pressure of the
current across the terminals of the double-pole switch inside the enclosure
shall not exceed 110 volts.
Resistances shall be made entirely of fire-resisting material, and shall
be so constructed and maintained that no coil or other part shall at any time
become unduly heated.. All resistances, with the exception of a resistance
for regulating purposes, shall be placed outside the enclosure, and, if reasonably practicable, outside the auditorium. If inside the auditorium, they
shall be adequately protected by a wire guard, or other efficient means of
preventing accidental contact.

The operator shall satisfy himself before the commencement of each

performance that all cables, leads, connections, and resistances are in proper
working order. The resistances, if not under constant observation, shall be
inspected at lease once during each performance. If any fault is detected,

current shall be immediately switched off, and shall remain switched off
until the fault has been remedied.

Limelight

13.(a) If limelight be used in the lantern the gas cylinders shall be

Lanterns shall be placed on firm supports constructed of fire-resisting
material, and shall be provided with a metal shutter, which can be readily
inserted between the source of light and the film-gate.
The film-gate shall be of massive construction, and shall be provided with
ample heat-radiating surface. The passage for the film shall be sufficiently

tested and filled in conformity with the requirements set out in the Appendix
hereto. The tubing shall be of sufficient strength to resist pressure from
without, and shall be properly connected up.

measurement, and to and from these the films shall be made to travel. The
film-boxes shall be made to close in such a manner, and shall be fitted with
a film-slot so constructed as to prevent the passage of flame to the interior

Every licence granted under the Act shall contain specific conditions
for the carrying out of Regulations 2 and 5 (1) (a), (b), (c), (d), (e), (f), in
the building for which the licence is granted, and may, in accordance with
Regulation 5 (2), contain an expression of opinion on the matters referred
to in the proviso thereto.
Subject to the provisions of No. 16 of these regulations, every licence

narrow to prevent flame travelling upwards or downwards from the
light-opening.
Kinematograph projectors shall be fitted with two metal film-boxes
of substantial construction, and not more than 14 in. in diameter, inside
of the box.
Spools shall be chain or gear driven, and films shall be wound upon

spools so that the wound film shall not, at any time, reach or project beyond
the edges of the flanges of the spool.
During the exhibition all films, when not in use, shall be kept in closed
metal boxes.
LIGHTING

Where the general lighting of the auditorium and exits can be controlled
from within the enclosure, there shall also be separate and independent means
of control outside, and away from the enclosure.

No illuminant other than electric light or limelight shall be used,

within the lantern,

(b) No gas shall be stored or used, save in containers constructed in

accordance with the requirements contained in the Appendix.
LICENCES

granted under the Act shall contain a clause providing for its lapse, or,
alternatively, for its revocation by the licensing authority, if any alteration
is made in the building or the enclosure without the sanction of the said
authority.
Where a licence has been granted under the Act in respect of a move-

able building, a plan and description of the building, certified with the
approval of the licensing authority, shall be attached to the licence.

Such a

licence may provide that any of the conditions or restrictions contained
therein may be modified, either by the licensing authority or by the licensing
1 E.g. they should not become so heated that a piece of newspaper placed in contact with any
part of the resistance would readily ignite.
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authority of the district where an exhibition is about to be given. The

Hydrogen and coal gas cylinders to have left-handed threads for attaching
connections and to be painted red.
The compressing apparatus to have two pressure gauges, and an automatic
arrangement for preventing overcharging. The compressing apparatus for
oxygen to be wholly distinct and unconnected with the compressing apparatus
for hydrogen and coal gas.
Cylinders not to be refilled till they have been emptied.
If cylinders are sent out unpacked the valve fittings should be protected
by a steel cap.
A minimum weight to be fixed for each size of cylinder in accordance with
its required thickness. Cylinders of less weight to be rejected.
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licence and plan and description or any of them shall be produced on demand
to any police constable, or to any person authorized by the licensing authority,
or by the authority in whose district the building is being or is about to be
used for the purpose of an exhibition.
17. The regulations dated 20th December, 1909, made under the Kinematograph Act, 1909, are hereby repealed, provided, nevertheless, that any licence

granted prior to such repeal shall remain valid for the period for which it
was granted, without the imposition of any more stringent condition than
may have been imposed at the time of the grant.
Given under my hand at Whitehall this eighteenth day of February, 1910.
H. J. Gladstone,
One of His Majesty's
Principal Secretaries of State.

APPENDIX
LIMELIGHT
The gas cylinders shall be tested and filled in conformity with the requirements set out below, which follow the recommendations of the Departmental
Committee of the Home Office on the Manufacture of Compressed Gas,
Cylinders (C. 7952 of 1896)
Cylinders of Compressed Gas (Oxygen, Hydrogen, or Coal Gas)
Lap-welded wrought iron. Greatest working pressure, 120 atmospheres

or 1,800 lb. per square inch.
Stress due to working pressure not to exceed 61 tons per square inch.

Proof pressure in hydraulic test, after annealing 224 atmospheres or
Permanent stretch in hydraulic test not to exceed 10 per cent of the

3,360 lb. per square inch.

elastic stretch.
One cylinder in 50 to be subjected to a statical bending test, and to stand
crushing nearly flat between two rounded knife-edges without cracking.
Lap-welded or seamless steel. Greatest working pressure, 120 atmospheres, or 1,800 lb. per square inch.

Stress due to working pressure not to exceed 71 tons per square inch in

lap-welded, or 8 tons per square inch in seamless cylinders.
Carbon in steel not to exceed 0.25 per cent or iron to be less than 99 per
cent.
Tenacity of steel not to be less than 26 or more than 33 tons per square
inch. Ultimate elongation not less than D2 in. in 8.in. Test-bar to be cut
from finished annealed cylinder.

Proof pressure in hydraulic test, after annealing, 224 atmospheres, or
3,360 lb. per square inch.
Permanent stretch shown by water jacket not to exceed 10 per cent of
elastic stretch.
One cylinder in 50 to be subjected to a statical bending test, and to stand
crushing nearly flat between rounded knife-edges without cracking.
Regulations applicable to all Cylinders
Cylinders to be marked with a rotation number, a manufacturer's or

owner's mark, an annealing mark with date, a test mark with date. The
marks to be permanent and easily visible.
Testing to be repeated at least every two years, and annealing at least
every four years.

A record to be kept of all tests.

Cylinders which fail in testing to be destroyed or rendered useless.

THE 1913 AMENDMENT GOVERNING USE OF ACETYLENE FOR
PROJECTION

LIGHTING

No. 11 of the Regulations dated 18th February, 1910, made by the

Secretary of State under the Kinematograph Act, 1909, is amended so as to

read as follows

No illuminant other than electric light, limelight, or acetylene shall be
used within the lantern.
No acetylene shall be used unless supplied direct from cylinders or
other vessels containing a homogeneous porous substance, with or without
acetone, and unless, as regards such vessels, their contents and the degree of
compression, the following requirements of the Secretary of State's Order of
the 6th August, 1912, under the Explosives Act, 1875, and the Order in
Council of the 26th November, 1897, are complied with, namely
The pressure shall not exceed 150 lb. to the square inch.
The porous substance shall fill, as completely as possible, the cylinder

or other vessel into which the acetylene is compressed, and the porosity
of the substance shall not exceed 80 per cent.

Every cylinder or other vessel into which acetylene is to be compressed shall be thoroughly tested to a pressure of not less than double
that to which the vessel is to be subjected in use, and shall be fitted with
a fusible plug designed to act at or below a temperature of 212° F.
Every cylinder or vessel in which acetylene is compressed shall be

permanently and conspicuously marked with the name of the manufacturer
and the words : " Acetylene compressed into porous substance exempted
by Order of Secretary of State, dated 6th August, 1912," and shall bear a

label giving the date when it was last filled together with the name and
address of the filler.

When acetone is used for absorbing the acetylene due precaution
shall be taken that the quantity of acetone is such that, when fully charged

with acetylene it does not completely fill the porosity of the porous
substance.

Given under my hand at Whitehall, this 20th day of May, 1913.
R. McKenna,
One of His Majesty's Principal
Secretaries of State.
FILM CENSORSHIP

Censoring of kinematograph films has been conducted since March, 1913,
by the British Board of Film Censors, 75-77 Shaftesbury Avenue, London, W. 1.
Though the Board is a trade organization, and not a Government department,
it is recognized by the Government as an important public institution. Most
of the local licensing justices have inserted in the form of their kinematograph
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licences a stipulation that (with the exception of topical subjects) only films
which have been passed by the British Board of Film Censors shall be shown
at picture theatres under their jurisdiction. The President of the Board is

passed, and a copy of each certificate will be printed on the film immediately
following the main title.
No film subject will be passed that is not clean and wholesome, and
absolutely above suspicion, but those passed for " Universal" exhibition
are especially recommended for children's matinees.
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Mr. T. P. O'Connor, the well-known journalist, and it is Mr. O'Connor's
signature which now appears upon all newly issued film censorship certificates.

Below are drafts of the forms of agreement entered into between the

Board, film manufacturers and renters, and showmen.
to be obtained of

Copies of these are

The SECRETARY, British Board of Film Censors,

THE PUBLISHERS OF FILMS AND THE BOARD

The publishers of films enter into the following undertaking with the
MEMORANDUM OF AGREEMENT made the

day of

19

BETWEEN THE BRITISH BOARD OF FILM CENSORS, Of 75-77 Shaftesbury

Avenue, in the County of London, hereinafter called the Board, of the one

in the County
of
hereinafter called the Publisher, of the other part.
of
WHEREBY IT IS AGREED AS FOLLOWS:
part, and

In consideration of the Board undertaking the examination of the

Publisher's film and granting a certificate for such as are passed for exhibition,

the Publisher undertakes to submit to the Board all films to be released by
the said Publisher on and after 1st March, 1913, except films of actual events
reported in the daily or local press, and known in the trade as" Topicals " or
" Locals," for censorship, and to pay a fee for each subject at the rate of Is.
per 100 ft. or part thereof, with a minimum fee of 5s.
The Publisher shall cause a photographic reproduction of the certificate

granted by the Board for each subject passed, to appear in every copy of such
film immediately after the main title. Such reproduction shall not be shorter
than 6 ft. or longer than 8 ft.
The certificate issued by the Board is for the film which has been duly
examined and passed at the offices of the Board, and the Publisher agrees that
he will not use the said certificate for any other film subject, neither will the

Publisher submit any film to the Board unless he is the legitimate and/or
authorized Publisher of the said film in the United Kingdom.
After 'such certificate has been granted to the effect that such film has

RI

THE PROPRIETORS OF HALLS AND THE BOARD

The proprietors of the picture halls will enter into the following agreement

with the Board

MEMORANDUM OF AGREEMENT made the
day of
19
between THE BRITISH BOARD OF FILM CENSORS, of 75-77 Shaftesbury Avenue

75-77 Shaftesbury Avenue, London, W. 1.

Board
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passed the Board, the Publisher agrees to make no substitution or any addition
to the film whatsoever without re-submitting the film to the Board as herein
specified.

The Publisher agrees not to publish or cause to be published any film
whatsoever that has been rejected by the Board.
The Publisher shall notify the buyers and viewers that a film subject has
been passed by the Board, either by attaching the photographic reproduction
of the certificate, according to Clause 2 hereof, or by inserting a running title
worded as follows : " This film has passed the Censorwhen released it will
bear official certificate."
7, This Agreement shall remain in force until 31st December, 1913.
day of
As witness the hands of the parties hereto this
One thousand nine hundred and
SIGNED on behalf of the Board :
SIGNED by the said

In the presence of :
This Agreement may be signed under hand by a responsible official of the
firm or company, duly authorized for that purpose.
One of two certificates are issued by the Board for every film examined and

in the County of London (hereinafter called "the Board ") of the one part,
and
of
in the County of
(hereinafter called
" the Proprietor ") of the other part.
In consideration of the Board agreeing to grant a certificate in the form
set out in the Schedule hereto the Proprietor hereby agrees not to exhibit any
film which is released on or after 1st March, 1913, unless it has been passed by
the Board and bears a photographic reproduction of the certificate issued by
the Board.
The Proprietor further agrees to pay the sum of 5s. on signing this
Agreement, which shall include the grant of the said certificate. The certificate shall remain the property of the Board, and the Proprietor shall return
such certificate to the Board at its expiration and not later than the 7th
day of January, 1914.
Any person duly authorized by the Board in writing shall be afforded
the opportunity of satisfying himself that the provisions of this Agreement
are being strictly complied with.
If in the opinion of the Board there shall be any breach of the provisions
of this Agreement by the Proprietor the Board shall be at liberty to forthwith
cancel such certificate, which shall thereupon be immediately returned to the
Board but without prejudice to any other rights or remedies of the Board under
this Agreement.
SIGNED on behalf of the Board :
SIGNED by the said Proprietor :
In the presence of :

THE SCHEDULE ABOVE REFERRED TO
BRITISH BOARD OF FILM CENSORS

THIS IS TO CERTIFY that the Proprietors of this Hall have entered
into an undertaking with the British Board of Film Censors whereby
they agree that films published after 1st March, 1913, will only be

shown in this Hall provided they have been passed for exhibition by

the Bard.

CERTIFICATE No

NAME OF HALL

Signed,

TOWN

President.
This certificate does not apply to films of actual events reported in the
daily or local press, and is the property of the British Board of Film
Censors.

It remains in force until 31st December, 1913.
On the above undertaking being signed, the Board issues a certificate, on
vellum, for each hall becoming a party to the agreement. The certificate
remains the property of the Board, and has to be returned on its expiration
at the end of the year. It is subject to being revoked if the terms of the
agreement are broken, but as the Board is independent, it assures that the
certificates are issued by a purely impartial body.
The Board will appreciate a report as to any objectionable film that may
be shown in your district.
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ACETO-CELLULOID, 4

Acetylene regulations, 189
Advertising that pays, 161
Aluminium coating for screen, 65
American simplex projector, 73
Ampere, 123
meters, 124
Anastigmatic lenses, 57
" Angling " the carbons, 22
Announcement slides, 118
Arc-connecting, 135
Arc light, 21
Armature faults, 157
Armstrong-Siddeley Motors, Ltd.,
Auto-converters, 149

- mounting, 43

- position, 43
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BEARD'S Light Cut-off, 47

Beater escapement, 16
Beating competition, 160
Box office ticket machine, 180
Brightness of picture, 51
British Oxygen Co., 33
British projection lenses, 54
Broken film ends, clips for, 115
Bulman, Mr. J., 65
Burn out, 157
Burroughs, Wellcome & Co., 120
Butcher's Empire Model 1, 89
Silent Empire, 81
CAMERAGRAPH projector, 76

Carbon lamp, 140
Carbons for projector arcs, 28
Care of projection lenses, 53
Celluloid, 4
& Kinematograph Film Act, 173
Censorship film, 190
Children, summary of Act relating to,
173

Change-over, 100
resistance, 99
switch, 126
system, 98
Chrono machine, 75
Cinepalladiums, 2
Claw escapements, 10
motion, 10
Cleaning the projector, 113
Columbia carbons, 29
Compressed coal gas, 34
Commutator faults, 146

Contractor panel, 107
Continental masking, 20
Control board, 106
Controls, 106
Copyright Act, 1911, 184
Cosmo gas-filled, 140
Council of the Kinematograph
Renters Society, 164
Cross-over, 100
Crude oil engine, 148
Crypto-Bennett Commutating Rectifier, 153
Cylinders of compressed gas, 188
DALLMEYER, Ltd., 44, 54
" Day" arc lamp, 23

projector, 84
D.C. arc, 27
De Vry projector, 88
Dog escapement, 17

- movement, 16

Dimmer, large, 105
Direct coupling, 148
Distortion of the screened image, 65
Distribution Board, 110
Drums, shutters, 63
Dynamo driving, 148
winding, 144
Dynamos, care of, 145
ELECTRICAL gear, 101

Electrician's Pocket Book, 127
Electric light, 187

" Empire" Duplex resistance, 99
Enclosures, 186
English masking, 20

Entertainments Tax, 177
Ernemann (German) projectors, 19
Escapement, 9
Exits, 180
Eye-strain, 66
FAULTS to be alive to, 162

Feed control, 22
Fibro-concrete, 92
Film cement, 97, 110

- spools, 96

192

Fire appliances, 185
First run films, 114
Flats, commutator, 146
Fluxite, 131
Focuslite electric generating equipment, 40
Focuslite miniature generating, 91

193

Lens focus table, 50
Licences grant, etc., 170
Licensing authority, 168

---- outfits, 38

Lighting, 51, 184, 187
Limelight, 33, 187, 188
jet, 34
Liquid resistances, 158
Local Film Storage Acts, 176
regulations, 171
L.C.C. Regulations, 171
" Lumiere " machine, 10

GAS-FILLED lamp, 140

MAIN switchboard, 127
Maltese cross, 6

Focus of still-view la.ntern,lens, 51
Frequency, 142
Front threading, 71
Fuses, 127, 128
Gaumont, 25

- Chrono separation adjustment,
45
Gears, 113
Geneva star, 6
Government tickets, purchase of, 178
HALF-WATT lamp, 141

Herschel condenser, 38
High intensity arcs, 25
Howarth projector, 85
Hughes piston plunger movement, 18
Hydrants, 184
Hydroquinone developer, 120

- escapements, 11

movement of a Gaumont
projector, 12
Managing-operator, 158
Mangin reflector, 38

Masking, 18
Mender, 111
Mercury arc rectifier, 152
Metro-vickers, 149
Misrack, 20
Mixed gas jet, 35
Motor drive, 101
generators, 149

Moy heavy type arc lamp, 23

ILLUMINATING Engineering Society,
66

- projector mechanism, 78

Illuminant, 9
Incandescent lamps, wiring, 137
Insulation, 129

NON-FLAM film cement, 111

JOINTING, electrical, 130

" Non-flick " blades,
fish tail, 59
Non-flicks, 59

Join in film, 109

OBJECTIVE, 9

KALEE Indomitable, 45, 72, 73
projector, 69
Kamm, 25
Kamm's parallel change-over resistance, 135

Omnia X, 79
Operating, 92

63

Patent Improved Drum Shutter,

Kershaw, Ltd., 54
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Projection, 4
lens, 9, 47
speed, 62
Projector driving motor, 101, 155
shutters light economizing, 62
Protection from fire, 179
RAILWAY Regulations, 177
Rectifiers, 150

Rectifier diagram, 151
Regulation film box, 97
Resistance frame reliable, 137
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The ROSS PROJECTOR is steadily, day by
a day, proving its claim to be the finest
Projector in

ff the world.
Already it has displaced many machines whose
names
are household words in the
World,
x but no machine is yet made that will Cinema
replace a Ross
I Projector on merit.
P_
Designed by experts, built by the most skilled
r-craftsmen from the finest materials, the Ross Projector embodies many new and valuable features,
not the least of which is perfect optical system by
g which the most suitable a combination
of lenses is
calculated for every theatre, giving projection results
far in advance of those obtainable with any other
projector on the market.
. ET
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Collaborators with the

Imperial War Museum and Marine Biological
Association of United Kingdom
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Producers of

"The True Story of the Battle of Jutland"
"SECRETS OF NATURE"

g.--

The Ross Projector with a specially calculated
optical system has been installed at many of the
leading Picture Theatres after comparative tests.

" ARMAGEDDON "
Passed and approved by H.M. Army Council

MAY WE PROVE ITS SUPERIORITY
TO YOU?
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THEY
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1344 Great Castle St., Oxford Circus, W.1
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FOUR POINTS
The quality of a Kinematograrh Lens is decided
(1) by the design, (2) by the quality of the glass
from which the lens is made, (3) by the methods
with which the grinding and polishing are carried
OIL

THE KALEEIndom

The World's Best Cinematograph Projector
SOLE SELLING AGENTS

out, and (4) by the adjustmerts and care the

Great Britain

finished lens re2eivobef ore it reaches the purchaser

JURY'S IMPERIAL PICTURES, LTD.,

19-21 Tower St., London, W.C.2.
21 Smallbrook St., Birmingham.
4 Park Lane, Queen St., Cardiff.
12 Grey St., Newcastle.

The design of the Dallmeyer Pentac Anastigmat Lens, working at an aperture of f/2.9,
probably represents the greatest advance in
lens design. No other anastigmat lens has
so large an aperture.
The glass used in the construction of the
Pentac is the finest transparent British

NEW CENTURY FILM SERVICE, LTD.,

34 Wellington St., Leeds.
71 Norfolk St., Sheffield.

JURY'S PICTURES (SCOTLAND), LTD.,

10 Dixon St., Glasgow.
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Optical Glass obtainable.

Belfast.
205 Gt. Brunswick St., Dublin.
Australia and New Zealand

The methods employed in the works of
J. H. Dallmeyer Ltd., are the outcome of

HARRINGTONS, LTD., 386 George

St., Sydney.
MA. BOSCH, Plaza
Buensulso, Hum 3, Barcelona
Argentine-Paraguay and Uruguay-

Spain-Joss

over 60 years experience in lens making.

Every glass surface of a Pentac Lens

Model

Nitaob.16e

is

SOCIEDAD ARGENTINA DE IMPOR

T ACTON, Calle Maipu 731, Bum,
Ayres, S.A.
Japan-DODWELL & Co., LTD.,
Yokohama.

polished to an accuracy of 1/500,000th of an
inch, probably the highest degree of accuracy
humanly obtainable, also every finished lens
is subjected to a most rigid test before leaving
the works.

Agencies Controlled by
INTERNATIONAL VARIETY ANL
THEATRICAL AGENCY, LTD.,

3 Leicester Street,
Leicester Square,

LONDON, W.C. 2.

For the finest possible results insist on a
DALLMEYER LENS

Straits Settlements,

Dutch East

Indies, Siam and Chizta---MIDDLE
FAST FILMS, LTD., Midtifin House,

Orchard Rd, Singapore.
South Africa-AFRICAN Rita's,
LTD., P.O. Box 4552, Johannes
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burg.
India, Burnish, and Ceylon--iNDIA
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Calcutta.

LTD.,

P.O.

Box 542,

Manufactured by
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E.,-; 5110W ROOMS
II? REGENT STREET

LONDON. S.W.'

FACTORY: CHURCH END WORKS, WILLESDEN, N.W.10

A. KERSHAW & SON
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Branch of Amalgamated Photographic Manufacturers, Ltd.
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