


FLYINC

By ZORAN PERISIC

Of all special optical effects, the illu-
sion of flying is probably the one most
difficult to create convincingly. The key to
this is to achieve a total freedom of
movement of the object in flight within the
background.

Standard optical process systems,
which are used extensively at present, all
have considerable limitations in this re-
spect:

Colour difference —travelling matte
process, usually referred to as blue-
backing process, is not only very time-
consuming and expensive, but has a
major limitation in achieving a good
coordination between the flying object
and the background. Even with the use of
Video to playback the background scene,
it was difficult to achieve a good relation-
ship between the background and the
foreground.

A great number of shots were done in
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SUPERMAN

Placing the ZOPTIC System within the context of other special
effects methods of making a subject appear to fly, as was achieved
with such extraordinary success in the recent filming of SUPERMAN

this way for SUPERMAN, but only a few
were used in the final film, because they
could not be made to work successfully.

The image of Superman had to be re-
duced further on an optical printer from
the point where the original move ended.
This transition is difficult to achieve.
Other standard drawbacks of this system
are: loss of colour balance, lighting re-
strictions and the old familiar black line
around the subject.

Blue is normally excluded from the
wardrobe of artists when using blue back-
ing—which of course was not possible in
the case of Superman. The solution here
was to make his tights out of a specific
type of blue which was actually bordering
on green in order to get a separation from
the blue backing.

The only optical house which had been
doing travelling matte work successfully
closed down just at the time when
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SUPERMAN was starting, so that all the
work of this type had to be sent out to Los
Angeles.

Back-Projection is another standard
process which can be used for creating
flying effects to a very limited extent. But
because this system is the least flexible
for this type of work it was not even at-
tempted.

Front-projection, the natural successor
to back-projection, offered much better
possibilities. This process involves pro-
jecting a pre-filmed scene via a 2-way
mirror onto a special screen. This screen
is composed of a multitude of tiny glass
spheres which are coated on the outside
of one half and imbedded in the backing
material with the clear half on the out-
side.

A light ray entering through this “win-
dow” undergoes total internal reflection
and exits from the glass sphere along the




same axis as it entered. These light rays
are picked up by the cameral lens behind
the beam splitter. The nodal points of the
projection lens and the camera lens must
be in exactly the same relative position.
The reflectivity of a screen made up of
these tiny spheres is so great that even a
white object placed in front of it will ap-
pear as a black silhouette in the pro-
jected background scene. This sil-
houette is, in fact, an instant matte of the
subject. With the appropriate illumina-
tion, the subject can be made to blend in
with the background.

When the projector and camera lenses
are lined up correctly, the shadow
created by the subject on the Front-Pro-
jection screen is not visible by the camera
lens. If the alignment is incorrect, then a
black fringe appears—the cameralens is
seeing the shadow of the subject at that
point.

Because Front Projection evolved from
Back Projection, the equipment in use
has consisted generally of the same
heavy cumbersome projectors, modified
so that the camera could be mounted
onto the same base as the projector. This
arrangement is perfectly satisfactory as
long as the same type of work is attempt-
ed in Front Projection as had previously
been done with Back Projection; i.e.
static set-ups where the background is
added to a suitable foreground action.
The majority of standard process pro-
jector shots are of this type. However,
when it comes to a flying effect, a dif-
ferent problem arises.

A subject such as an aeroplane or
Superman, for that matter, has to be
moved across the picture. Unfortunately,
wires tend to show up in Front Projection.
One way around this is to do an extra
“cover” take of the background plate only
and use this to eliminate the wires “opti-
cally”.

The other problem with wires is that it is
difficult to get a smooth enough move-
ment. It is, in fact, for this reason that
most model shots involving wires are
done at high camera speeds. However,
most standard process projectors do not
have the facility to run in sync with the
camera at speeds above 24 FPS.

Vibrating wires were tried out exten-
sively on Superman. The main problem
with this was the uneven pressure on the
wires as Superman leans to one side.
Even if it had been possible to make the
wires invisible, there would still be the
problem of physically moving a man from
point A to point B at incredible speeds.
This is difficult enough in a straight line,
let alone when the man is expected to
execute complicated manoeuvres. There
4  were occasions when Chris Reeve was

\B thrown into a net placed at the end of the

track to stop him from going through the
studio wall! The swing on a curved track
is unpredictable and often he came to
within inches of hitting parts of the set!

Ideally, the subject would be sus-
pended in the air by some invisible
means. One such method is to put a pole
through a hole in the Front Projection
screen which is fixed to a rigid base on
the other side of the screen. The model is
attached to the other end of the pole. The
camera lens is placed in line with the pole
and the model acts as a mask for it. A
knuckle-type joint is used to make the
model pitch and yaw. The pole can also
be made to rotate.

This arrangement works very well in
certain situations where the subject is
seen stationary and the impression of
speed and direction of flight is conveyed
by the background. However, this is all
that could be done with the standard
Front Projection approach. The subject
could not move across the frame because
itis fixed to the pole, but if the entire Front
Projection machine (i.e. projector and
camera) is panned from side to side, the
subject appears to travel across the
frame. Tilting the camera/projector com-
pound makes the subject appear to go up
or down in the frame. This, coupled with
manoeuverability of the subject does
make for a much more realistic flight ef-
fect. The projector/camera compound
has to be sufficiently small to enable it to
be manoeuvered in this way.

A lightweight projector was built by Jan
Jacobson for SUPERMAN which could
be mounted on a geared head. By using
two geared heads crossways, panning,
tilting and rocking movements could be
accomplished. By this means, Superman
could fly across the picture and up and
down, but always in the same plane. He
could not be made to fly “in depth”
through the picture towards or away from
the camera. In order to make him fly
really convincingly he has to do just
that—to move “in depth”. This is, of
course, physically impossible to any
useful degree using the pole, even with a
model, let alone a person. Flying him on
wires was still the only way, despite all
the drawbacks. However, the very idea of
a physical movement in depth by what-
ever means is doomed to failure because
it goes against the golden rule of Front
Projection. The subject should be kept
closer to the screen than to the camera
wherever possible, otherwise serious
“fringing” problems occur; the reason for
this is quite simple—the shadow of the
subject will have softer edges as the sub-
ject is moved away from the screen be-
cause it is related to the depth of field of
the projection lens.

Since the shadow of the subject is, in
fact, its matte, it is impossible to match a
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soft edge of the shadow with the sharp
clean edge of the subject, unless the sub-
ject is allowed to go out of focus propor-
tionally also. However, this would be de-
feating the object of the whole exercise.

Therefore, the only way satisfactory
results can be achieved is to keep the
subject as near to the screen as possible
and avoid any appeciable movement
towards the camera. Yet on the other
hand, without movement “in depth”, the
whole illusion of flying cannot be
achieved successfully.

This is where ZOPTIC came in. This
system makes the subject appear to
move towards or away from the camera
while it is in fact stationary. This is
accomplished by using two matched
zoom lenses in synchronisation—one on
the projector and one on the camera. The
size of the projected image is altered with
the zooming action of the projector lens,
but the corresponding zooming action of
the camera lens cancels this out, so that
through the camera viewfinder the back-
ground appears to be a constant size.
Meanwhile, the subject is only affected
by the zoom action of the camera lens
and appears to grow in size as the lens
zooms in. It is this apparent increase in
the image size of the subject against a
“constant size” background, which
creates the illusion that the subject has
moved closer to the camera, whilst the
real physical distance between the two in
effect remains unchanged.

The Neilson-Hordell projector, which
was able to take the ZOPTIC system,
proved to be too limiting for certain man-
oeuvres. The original rig, although quite
small by normal standards, was really
designed for general purpose Front Proj-
ection and not exclusively for flying. On
the instigation of the Director of Photog-
raphy, Denys Coop, and with the enthu-
siastic backing from Richard Donner, |
designed the flying rig which can be
mounted onto two geared heads set at
90% to each other. This way, Superman
could be made to fly in any direction, as
well as towards or away from the camera.
He was at last free of any restrictions and
virtually all Front Projection flying shots
were done on this rig. Even for close-up
shots, ZOPTIC was used constantly to
produce subtle changes, adding more
realism to the flight as though Superman
was being photographed from an aircraft
flying in front of him.

Following a series of tests, the first
production shot to be done with ZOPTIC
was the long shot of Superman and Lois
Lane flying around the Statue of Liberty.
Judging by the reaction of the director
and the producer, it became obvious that
the Flying Unit had made a break-
through. Superman could really fly! m
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MOBERN TEGHNIQUES OF OPTIGAL TRIGK CINEMATOGRAPHY

How basic optical illusions are created on film, and the methods of
assuring that the most suitable rolls of film stock can be selected
to obtain the best possible results in the field of special effects

By ROY FIELD and TONY ILES

What is Optical Trick Cinematog-
raphy? It is the art of combining two or
more images shot independently into one
piece of film.

In the very early days of cinematog-
raphy, film-makers were super-imposing
images in original photography by
double-exposing the negative to achieve
a composite result. These appeared as
ghost images, which although very ac-
ceptable for certain effects, did not meet
every requirement. Gradually, more
sophisticated optical effects were dis-

covered and used. In recent years there
had to be an improvement in the tech-
niqgues used for optical effects, as the
quality and resolution of the film, and the
sudden increase in screen sizes, made
the work of the optical specialist more
and more difficult.

Nowadays, with techniques such as
travelling matte, rotoscoping, forcing
high contrast mattes for bright objects,
etc., it is possible to get more and more
sophisticated opticals using the optical
printer. With the fine-grain stocks avail-

able (both negative and print) and
modern high-resolution lenses, improved
lens coatings, and projection onto large
screens, it has become increasingly im-
portant to achieve the highest possible
quality duplicate negatives for the prep-
aration of optical special effects.

A fundamental technique in optical
trick cinematography is that of the travel-
ling matte. In this, typically, an actor in the
foreground can be superimposed on a
background scene, in a way that could be
Continued on Page 914
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(LEFT) During the making of SUPERMAN, a scene was shot involving Christopher Reeve as Superman, bridging a gap in the railroad track
with his body to save the train from derailing. (RIGHT) The lower sections of the scene were shot on the stage at Pinewood Studios.
(BELOW LEFT) The top half was shot by an entirely different crew in America many months later. By locking down both cameras
rock-steady and paying precise attention to lens angles and other details, the two scenes could be ‘“married’”” successfully in the optical
printer.
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(LEFT) A fundamental technique in optical trick cinematography is the travelling matte. It was used to produce the illusion of Superman
flying over the city of New York, and the progression started with this background scene of the skyline. (RIGHT) Next, Christopher Reeve
was photographed “flying”’ against a special blue background. Great care had to be taken to make the blue of his costume sufficiently
different from that of the background so that separation could be achieved.
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(LEFT) From the shot of Superman against the blue background, an exposure was made to generate an opaque mask, or matte, of the figure
against a clear background. (RIGHT) This matte was bi-packed in contact with the background scene of New York and printed onto a piece
of internegative film. (BELOW LEFT) The blue background was held back by bi-packing it with a reverse mask, known as a counter matte.
(RIGHT) The finished composite optical effect, with Superman printed into the “hole” in the background scene.
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TRAVELLING MATYE OPricAr RmducTions , TRAVELLING MATTE ofricAL RedecTiene
FOOTAGE g F oo

(LEFT) To shoot a scene of Superman zipping behind buildings, a background “plate” of New York with the tower block in the mid-distance
was shot. (CENTER) Superman was reduced in size by a combination of zoom lens and optical printer, and he had to be panned in the
optical printer to create the illusion of his sideways flight. (LEFT) The third stage was his flight back to the camera, after having

disappeared behind the tower, reappearing in front of it.

TRICK CINEMATOGRAPHY
Continued from Page 892

difficult or inconvenient to arrange as a
real situation: as, for instance Superman
flying over New York. Here we would take
a picture of the background scene, and a
picture of Superman, flying against a
special blue background. From this, we
would expose to make an opaque mask,
or matte, of the figure, against a clear
background. This would be bi-packed in
contact with the scene of New York and
printed onto a piece of internegative film.

If a print were made from it at this
stage, it would show a replica of the
scene, but with exposure held back in the
shape of Superman. In fact, the picture of
Superman is printed into this unexposed
area, the blue background being held
back by bi-packing it with a reverse
mask—known as the counter-matte. The
final result is the required composite pic-
ture.

In practice travelling mattes are often
much more complex than the simple
case illustrated, with ten or more sepa-
rate elements combined onto different
areas of the field of view within a se-
quence.

The background colour is chosen as
one that is unlikely to occur—or can be
avoided—in the foreground subjects, so
that the background can be eliminated
when the matte is made. Of the colours
that can be used, red, green or blue, the
blue is the most suitable in relation to the
film emulsion characteristics. This led to
some delicate work in choosing the exact
shade of material for Superman’s cos-
tume, that could be separated from the
background.

Picture negative steadiness has its
part to play in obtaining a high-resolution
result. If exact registration does not occur
the result will be unsatisfactory and the
effect spoiled.

Let us consider a famous sequence in
the film SUPERMAN, where Superman
is flying across New York looking for

To select perfectly perforated holes for special effects work, four consecutive pairs of
punched holes are gauged, using a standard Mitchell pin. The film is held horizontally in a
special clamp. Then the pin is carefully inserted from below. Holes are sought that will grip
the pin snugly and prevent it from slipping under gravity. (BELOW) If one such pair are
found, they are marked and the camera assistant will thread the camera so that the register
pin enters the marked hole.
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Luthor, who is hiding in his lair. He enters
frame top camera right passing the cam-
era very closely and then flies away to
become a very small figure in the dis-
tance. Then he disappears behind a
large tower block, reappears on the other
side coming toward us and flies right into
camera and dives at the last moment out
of frame, camera right. This complex op-
tical was a combination of travelling
mattes of Superman, and optical moves.

The shot was broken down into
sections. First of all, the plate of New
York with the tower block in the mid dis-
tance. Secondly, Superman flying away
from camera against a blue backing,
basic flying moves here being obtained
by using a zoom lens. A Panavision
50-500 anamorphic was use which gave
a 10-to-1 reduction. Then on an optical
printer we started reducing on a colour
reversal internegative (CRI) from the first
frame that Christopher Reeve was com-
pletely in frame and carried on the reduc-
tion on the optical printer getting a further
7-to-1 reduction until the point where he
disappeared behind the tower block.
Also during this optical move, we had to
pan the optical printer to make his side-
ways flight. The third stage was his flight
from the tower back to camera which was
achieved by using the same process in
reverse. After that, a matte was made of
the tower, by delineation, so that Super-
man disappeared behind the tower which
was on the background. When all these
sections had been completed, the normal
travelling matte process was carried out
to superimpose Superman onto this
background.

On SUPERMAN, many different sys-
tems of special effects were employed:
front projection, back projection, high-
speed photography, micro-photography,
double-exposure techniques, and so on.
Travelling matte was just one of the com-
posite cinematography systems used.

It is obvious when considering the
number of moves both in the original
photography and on the optical printer,
that complete control must be enforced at
all times. A closed-circuit video system
for overlaying Superman against the
plate at the time of shooting the travelling
matte photography was found to be a
tremendous help, particularly for judging
the angle of incline of Superman during
his flight. These inclines, attitudes and
banking movements cannot be changed
later. On many occasions, to get Super-
man small enough, it was necessary to
make a double CRI on the optical printer.

During the making of SUPERMAN, a
scene was shot involving Christopher
Reeve as Superman, lying in the railway
track bridging a gap in the line so that the
wheels of the train passed safely over his
body. The lower sections of the scene
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were shot on the stage at Pinewood. The
top half was shot by an entirely different
crew in America many months later. Now,
it was essential that, not only should both
halves be rock steady but also both
components should match in perspec-
tive, lighting, contrast and detail. To
achieve this, measurements were re-
corded during the first shooting, of lens

heights, distance from camera to railway,
elevation and tilt of camera, lens angles,
key light direction and any other relevant
information. All these facts were then
used in America to line up and shoot the
real train speeding along the railway-line
and the job in the optical printer was then
comparatively easy.

It is obvious that strict control must be

maintained over all components of an op-
tical shot. It must also be noted that if
there is any picture negative unsteadi-
ness on either component, the final com-
posite will not be satisfactory and the
whole illusion ruined. It can be seen from
this that steadiness in the original
photography is of the utmost importance.
Continued on Page 937

(LEFT) A complex early sequence in SUPERMAN showed three villains being held captive by the council of elders of Krypton in a beam of
light with revolving rings. (RIGHT) When they were sentenced to eternal imprisonment, a strange diamond-shaped object had to descend
from space, collect them and take them into orbit around Krypton. This involved optically printing together five separate scenes, with their

respective mattes.
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TECHNIQUES OF OPTICAL
TRICK CINEMATOGRAPHY
Continued from Page 916

The camera must be steady tested. The
Mitchell camera with its pin registration
system is an ideal camera. This system
holds the film firm, located on registration
pins, positively steady at the moment of
exposure. Many high-speed S35 Pana-
vision cameras from Samuelsons were
used in the making of SUPERMAN with
excellent results. The sequence on the
railway line was a relatively simple optical
involving only two elements which had to
be split-screened with the use of com-
plementary mattes. Many other opticals
in the picture involved numerous compo-
nents which, on occasion, had to be
moved, tracked, zoomed or faded on the
optical printer.

One of the most complex opticals
made was the sequence early in the pic-
ture where the three villains were held
captive by the council of elders of Kryp-
ton in a beam of light with revolving rings.
When they were sentenced to eternal
imprisonment a strange diamond-
shaped object had to descend from
space and collect them and take them
into orbit around Krypton. John Barry’s
design for this, the Phantom Zone, was a
diamond-shaped, flat object with im-
mense depth. To create the effect of the
actual collection meant shooting it in
separate parts. Firstly, the villains wait-
ing in the rings. Secondly, the empty
Phantom Zone; thirdly the Krypton sur-
face; fourth, the villains shot for their con-
tainment in the Zone after the collection
and finally a spinning shot of the villains.
This was done by spinning the camera,
as to spin optically in an anamorphic
process does not work. All these compo-
nents had to be mixed together with roto-
scope mattes to print the Phantom Zone
over the Krypton landscape, dissolving
one to another. This optical was achieved
with CRI techniques which resulted in the
highest possible quality.

Let us now consider how the film stock
s manufactured, and how this can affect
the making of optical special effects. An
understanding of this can considerably
assist the special effects cinematogra-
pher.

Eastman Colour Negative film is
coated onto rolls of triacetate base which
are about five feet wide and in multiples
of 2000 feet long. Normally five or more
rolls are coated in sequence, as a batch.
Each of these parent rolls is slit into
either 35mm or 16mm strips—the famil-
iar strip number is the position of the
strips across the original parent roll. The
slit rolls are then distributed around a bay
of perforating machines, (maybe up to

where they
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are punched one frame (four pairs of
holes, for 35mm) at a time. Finally, after a
rigorous inspection, the perforated strips
are cut down to length as required, and
packed into cans. The labels are marked
with the emulsion batch and parent roll,
and the individual strip number.

The perforating process is extremely
accurate—accuracies being of the order
of tenths of thousandths of an inch, as
defined by the international standard for
Bell and Howell 1866 negative perfora-
tions, and the eight hole at a time punch-
ing operation is deliberately chosen to be
consistent with the frame-by-frame cam-
era operation.

In practice most of the perforating di-
mensions remain the same throughout
the life of a manufacturing machine set-
up. However, the hole size increases
progressively throughout the life of the
machine, as the back surface of the film
wears away the die during the cutting
process. The hole is therefore started at
the lower end of the Standard tolerance
range, and the machine is taken out for
resetting before the top end of the toler-
ance range is reached.

From experience it has been found
that the lower half of the permissible hole
size is best for critical optical combina-
tion printing. Part of the control system
that we have developed over the years
involves visual checks of the perforations
carried out in the camera room to select
the best fit onto the pins of the camera.

The roll of film is put into a camera
magazine, with the end protruding. Per-
forating machine information may be
stamped onto this, and this information is
noted. Four consecutive pairs of punched
holes are then gauged, using a standard
Mitchell pin, in the following manner. The
film is held horizontally in a special
clamp, and the pin is carefully inserted
from below, a lens being used to ensure
that the pin is presented with its sides
parallel to the perforation walls. Holes
are sought that will grip the pin snugly,
and prevent it from slipping down under
gravity (a small brass weight is fitted to its
base). If one such pair of holes are found,
these are marked and the film is returned
to its can. When the roll is to be used, the
camera assistantwill lace itinthe camera
so that the register pin enters the actual
marked hole.

Obviously, within the same consign-
ment of film, there will be no point in
gauging other rolls from perforating ma-
chines that gave large holes only, while
those with “all 0.k.” holes will be gauged
for preference.

Similarly, when 400’ rolls are being
used, those with the same roll and strip
numbers will have been cut down from
the same parent strip, and can be con-
sidered to be identical.
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The method described is very much a
“craft” operation, and is a form of go/no-
go gauging, rather than an attempt at
precise measurement, but its effec-
tiveness has been very well borne out in
practice.

It is well known that changes in humid-
ity can affect the film dimensions, al-
though the gauging system evidently in-
corporates sufficient latitude for the
variations encountered in normal working
conditions where humidity control
equipment is a rarity, but an inexpensive
relative humidity indicator is a good in-
vestment, to avoid gauging during
periods of extreme humidity conditions.

Checking the rolls is a tedious process
but extremely worthwhile, and we are in-
debted to Jack Greenfield, chief me-
chanic at Pinewood Studios, who so pa-
tiently advises on the stock. It has been
found that about 80% of the stock
checked gave snug-fitting perforations
on at least one pair of holes. No stock that
has been checked has fallen outside the
British Standard, which is of great credit
to the manufacturers and terms such as
“good film” and “bad film” are at the very
least misleading, as what we are refer-
ring to is the smaller fraction of the hole
size distribution, which is found to be
necessary for travelling matte work.

Clearly itis going to be safest to select
the estimated number of rolls required for
critical optical work as soon as possible
after the batch of film has been received,
as later in the production schedule you
may easily be left with only the larger-
hole fraction.

The nature of optical work relies upon
the fact that, when two films are double-
exposed together, neither one moves
against the other. Our experience is that
the full range of the British Standard tol-
erances for perforation hole size does not
guarantee suitable stock for this kind of
work unless some system of pre-
selection is used. In the past the manu-
facturers have made attempts to select
rolls of film destined for optical effects
work at the time of manufacture. With the
increasing demands for opticals this
proved to be very difficult to control and
give a guaranteed result, and each roll
still required a test before use. Further-
more, by the time that a production has
been planned it often happens that the
batch of film that is to be used has al-
ready been finished and packed some
months before.

In the course of work carried out during
the making of SUPERMAN, a series of
measurements on hundreds of perforat-
ing machine outputs indicated that with
the general improvements in production
controls that have come about in the last
ten years, stock from any particular per-
forating machine (which can be identified
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The Original G&M Battery

Design:

e Belt Case That's
Guaranteed Not To Crack

e Vel-Cro closing for quick
comfort

e Heavy Duty Leather Belt

We were flattered when Oscar
Winner Cinema Products Corporation
copied our original battery belt design
. . . What about the quality?

THEY COPIED THE DESIGN
WHAT ABOUT THE QUALITY?

At G&M our custom work meets your

specifications, plus you get THE BEST
PRICE AND GUARNATEE.

G & M POWER PRODUCTS

6500 Santa Monica Boulevard

Hollywood, CA 90038
(213) 465-8236

THE LONDON INTERNATIONAL
FILM SCHOOL

New York, Hong Kong, Wellington, Toronto, Port of Spain, Tel Aviv, Teheran, Lagos, Melbourne—just
a few of the studios world wide in which our graduate students are working.

The intensive two year Diploma Course covers 16mm, 35mm, black and white, colour, feature
production in the studio and documentary location production, together with specialist courses in

Animation and Music for Film and Television.

Students are thoroughly grounded in all the technical aspects of Film Making, benefiting from the
experience of staff who have spent a total of over 200 years in the industry. The 178 students from 42
different countries come privately or are sponsored by Governments, TV stations and Educational

Institutions.

For further information write to:

b The Administrator, The London International Film School,

24 Shelton Street, London WC2H 9HP.

from the information stamped and printed
on the films) can be tested by gauging or
by optical camera testing, and the result
will be totally representative of all the
output of the same machine in that pro-
duction consignment, as this represents
only a short time in the total life of a
perforating machine set up. Furthermore,
an analysis confirms that, on average,
the 80% success rate of finding stock
with at least one pair of holes in the lower
half of the Standard tolerance range is
supported.

It is comforting to know that a simpler
and less tedious system is possible, i.e.
testing one roll from each perforating ma-
chine used, and accepting without
further tests all other rolls from a machine
that gave a roll with “all-o.k.” holes. For
expensive set-ups like those involved in

.SUPERMAN, we are likely to stay with

the assurance of gauging every roll, al-
though the perforator identity can cer-
tainly be used to assist “pre-selection” of
the rolls which will be gauged. The opera-
tion would become very much easier if
the manufacturers could find a method of
marking perforator identity on the outside
of the can, thereby eliminating the need
to open every one and sometimes even to
have to process a piece froin the end, to
identify the machine. It certainly seems
reasonable, however, that work with
slightly less critical subject matter could
be successful with the simpler selection
method, and for scenes without optical
combination work all film within the
Standard tolerance is perfectly satisfac-
tory. [ ]
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