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FIG, 1—To prevent thrown objects from damaging the Bolex stereo
lens when filming extreme 3-D effects, the author mounted @
panel of shatter-proof glass before the lens, as shown above.

T WAS INEVITABLE that amateur movie makers should want
l to fall in line with the professionals and make three-dimen-
sional movies, too. With the new Bolex Stereo equipment,
owners of Bolex 16mm DeLuxe cameras can turn out stereo
movies having all the photographic quality of a Hollywood
3-D production.

With more and more Bolex owners acquiring 3-D attach-
ments, it is estimated that by the end of the year there will
be a formidable number of 16mm 3-D films completed by
both amateurs and professionals. Many of these are expected
to be exhibited at American Cinematographer’s first annual
16mm 3-D Film Festival to be held in Hollywood next Jan-
uary.

With so many 16mm filmers contemplating making 3-D
movies, it is natural that many questions should arise regard-
ing this type of movie making with sub-standard cameras.
How does one proceed in shooting a 16mm 3-D movie?
What are the problems, if any, that may be encountered?

Actually, there is little difference between shooting ordi-
nary movies and three-dimensional movies. The fundamental
difference between the two lies in the projection. In stereo
you no longer look at a picture projected onto the flat sur-
face of a sereen. The screen disappears and in its place we
have an “open window.”Animate objects captured on film
can be behind the window, or appear to jump or shoot
through the window out into the audience, providing visual
thrills that only stereo can give. How this is achieved is
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How To Shoot
3-D Movies

In 16-millimeter

By ERNST WILDI

Bolex Division, Paillard Products, Inc.

simply a matter of choosing the correct distance between
subject and camera when shooting the picture.

Now what is the correct distance? Imagine that 10 feet
in front of the camera (measured from film plane) there is
set up an imaginary wall having an open window 26 inches
wide and 34 inches high. This opening is equal to the area
that will be included in scenes filmed with Bolex Stereo at
10 feet. Imagine, too, that all your scenes are filmed through
this open window. Whatever objects are behind the window
will, in projection, appear to be behind the plane of the
projection screen; all objects that are placed between camera
and window will appear to be out in front of the screen.

The simple rule to remember, then, is: Have no object in
front of the imaginary wall unless it can physically move
through the open window. This rule requires some examples.
The wall and window theory is illustrated in Fig. 5. Here
we see a girl whom we shall call Kathleen playing with a
ball—a good subject for stereo. The camera is set 20 feet
in front of her. As the camera is started, Kathleen. throwing
the ball in the air or bouncing it, walks toward the camera
—16 feet, 14 feet, 12 feet, and finally to the 10-foot mark
where is established the imaginary wall. Because of it, Kath-

FIG. 2—The Bolex Sterea taking lens may be used only with the
Bolex DeLuxe H-16 camera. Here the sterec mask has been clipped
to front of the Octameter finder, which is then attached to the
offset bracket for filming 3-D movies.



FIG. 3—Bolex sterco lenses have the same interaxial spacing as
int I t of the ge pair of h eyes,
essential for distortionless 3-D movies.

leen can walk no closer. At that distance, however, the cam-
era can capture a nice three-quarter portrait of her.

While Kathleen should not walllc) closer to the camera,

- there are many other things she can do. For example, she
can extend through the window her arm holding the colored
ball in her hand. In projection, this action would give the
extreme depth effect and her arm would appear to extend
from the screen and out into the room. Or, even more effect-
ively, she can throw the ball through the window into the
audience, who instinctively duck their heads or reach out.to
catch the ball.

Summarizing: Because of the wall, Kathleen cannot walk
closer to the camera than 10 feet, but she can perform at a
closer distance anything that can be done through the open
window. This rule applies to any subject matter. A tree, for
instance, definitely must be behind the wall; however, a sin-
gle horizontal branch of the tree can appear to extend
through the window. Again, a scene of Kathleen on a swing
is most successfully shot in a fashion that allows her to
swing through the window, with her legs approximately 5 to
6 feet away from the camera in closest position. In making
a shot of this kind, care should be taken that the rope of the
swing, or Kathleen’s legs, do not cut the frame of the win-
dow, otherwise the. depth effect will not be 100 per cent
convincing.

Other good examples of typical 3-D action are: A stream
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“wall-window'" limits that
The wall, ot 10 heth:

FIG. 5—Illustrated above is the imaginary
should be followed in filming Bolex Stereo.
the d mn‘it ':; wh.kh. a bject may

window rep windo?of which all nor-
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stereo films, the observer must
tion, and ot o distance from
the projector.

FIG. 4—For ideal viewing of Bolex
be seated close to the axis of
screen of about five-eighths that o

of water from the gardener’s hose appearing to drench
audience; a tennis ball, golf ball, or baseball zooming ai
of space; multicolored soap bubbles blowing out into spa
etc. Almost everyone who has had the chance to see ste)
movies will agree that action played through the stereo
dow is the most spectacular; therefore, the 16mm fi
should try to include dramatic shots of this kind in his ste
movies.
In all the examples described above, where an obj
either moves quickly through the window, or where
only thing that is desired is the depth effect, there is no ¢
limit in regards to distance. In fact, it is better if the ob
moves directly into the camera lens . . . for example, a
thrown directly at the camera; water coming directly f
the garden hose, etc.
. To film such extreme action, it is advisable to proyi
suitable guard in front of the camera lens and the
attachment to protect them from damage that might o
if struck by thrown objects. For this I have designed
attachment for my camera that holds a 5”x7” panel
safety glass in front of the camera lens. This is pictured
Fig. 1. The gadget has proved entirely satisfactory, havi
withstood thrown tennis balls, apples, stones, and arrows,
well as having protected my camera and lens from wate
In shooting stereo movies, the object is to create the il
(Continued on next page) :
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mal action should be kept, except when extreme effects are desired
—then objects are hurled, extended or allowed to protrude beyond
the 10-foot limit, or through the “‘stereo window.” ;
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3-D MOVIES IN 16MM
(Continued from page 279) :

sion of depth. This is best achieved by
setting up the camera so that the scene
to be filmed includes a foreground ob-
ject 10 to 15 feet away from the lens.
Such objects as a fence, tree, flower.
rocks, etc., are ideal for this. Such fore-
ground objects should be a dominant
part of the picture composition, should
be well lighted, and should be of a
light color. Where a suitable fore-
ground object is not readily available
in the scene, substitute some member of
the family or a friend. Have them walk
into the scene at the desired point—

never pose them looking directlyl at thé .

camera, as is ordinarily done for a still
shot. And have subjects dress in vivid
colors for color film.

' !n doing pictorial still photography,
it is common compositional practice to
have a tree trunk and branches in the
shade, as a foreground silhouelte nicely
framing a distant view. In stereo, it is
much better to have the tree in bright
sunlight because dark, shadowy areas
do not add to the three-dimensional ef-
fect. For the same reason, when making
stereo scenes indoors, background walls
should be lighted so that they become
part of the overall picture, adding addi-
tional depth. The correct amount of
light to throw on a background wall
can best be determined with an expo-
sure meter. The lighted background
should give approximately the same
meter reading as the main subject. 1n
short, the general rules for lighting in-
teriors which are standard practice for
regular movie work can be followed in
shooting stereo. 2

A complicated lighting setupis not
as essential in stereo as in regular movie
making, because in stereo, depth is cre-
ated automatically and does not require
any artificial help or emphasis, such as
tricky side or back lighting.

The procedure described above (keep-
ing subject 10 feet or more ahead of
camera lens) brings up the question
about shooting closeups in stereo. A
regular movie without civseups gives
the impression that somethmg important
is missing. Not so with stereo. Close-
ups (at less than 10 feet) are much
less important because stereo movies
are so real and fascinating. In fact. it
is possible to produce an excellent ste-
reo movie having not a single closeup.

Where closeups are necessary, Bolex
makes a stereo cioseup attachment that
gives the correct siereo effect at close
distances, and at the same time il
also automatically assures sharp focus.
Shooting with the Bolex stereo cioseup
attachment makes it necessary to con-

sider one additional point, that of ster-
eoscopic depth of field—which need not
concern us when using the basic stereo
unit only.

To explain the need for this, let us ‘

consider the functioning of normal vi-
sion. In regular viewing, we can only|
see an object either at 10 inches or 10
feet properly, but not both together.
The same holds true in stereo shooting.
The subjects must be within a certain

range of distance called stereoscopic||

depth of field. Using the Bolex closeup
lens No. 1, the stereoscopic depth of
field is from 40 inches to 5 feet; there-
fore, nothing should be farther away.
Using closeup lens No. 2, the corres-
ponding distances are 24 inches to 30
inches. Thus, anything in the scene be-
yond the maximum distance will prove
distracting and should therefore be ob-
scured or blocked off from view. This
can' be done with a suitable backdrop
— piece of cloth or cardboard. There
is one exception to this rule; that is
when the background is plain, and does
not contain any pattern, reflection, shad-
ow or different colors (as for example,
a plain sky). Then its distance from
the camera is of no importanace.

The Bolex closeup stereo lenses ave

most valuable for making stereo titles.
These, incidentally, should be short,
easily readable, and definitely three-
dimensional. The best distance for ti-
tles is right in the stereo window, which,
according to the figures previously giv-
en, would have to be set up at either 40
inches or 24 inches in front of the cam-
era. To give the titles depth, three-di-
mensional letters such as Mittens should
be used. Hand lettered or printed title
cards will not make satisfactory 3-D
titles.

Guided by the information given here,
almost anyone can make thrilling 16mm
three-dimensional movies, using Bolex
stereo equipment. For those who would
like a little more technical data on the
principles and function of 16mm stereo
movies, we will take just a little more

space to explain.

In normal vision, when an object sit-
uated at a finite distance is observed,
the eyes converge upon it and any
point in the object is seen at unlike an-
ales by the right and left eyes. When
the images are projected under proper
conditions, each eye sees only the image

* that was produced from its respective

viewpoint, but the angle at which the
object appears to be viewed by each eye
depends on certain technical conditions
under which the scene was photo-
graphed. Natural relief (3-D effect) is
obtained if all portions of the stereo
images are effectively seen at angles
equal to those at which each eye, re-
spectively, would see the object when
the observer is stationed at the stated

distance from the object. The condi-
tions that must be satisfied are deter-
mined by considering the geometry in-
volved.

The mathematical demonstration is
simple, but too long for statement here.
In summary, the observer of 3-D movies
has the illusion of natural relief if two
conditions are satisfied:

First—the camera base (distance be-
tween the lens axes) must be equal to
the interocular distance (distance be-
tween centers of the average pair of hu-
man eyes); this has been established
as being between 63mm and 67mm.
Professional studios have established it
as 64mm, or approximately 21/ inches.
Bolex stereo lenses have the same inter-
ocular distance — approximately 64mm
(Fig. 3).

Second—the observer must be seated
at a point on the axis of projection and
at a distance from the projection screen
as illustrated in Fig. 4:

D = spfe/fv
where D is the distance of the observer
from the screen, s, is the distance of the |
projection lens from the screen, fe is |
the focal length of the camera lenses,
and f, is the focal length of the projec-
tion lenses.

It is evident that the second condition
cannot be satisfied strictly for any ob-
server, because he would be in the pro-
jection beam. To obtain the minimum
possible distortion, therefore, the ob-
server should be as close as possible to
the projection axis. If a picture is being
exhibited to a group, evidently some
must be closer or farther from the opti-
mum distance from the screen; to an
observer nearer the screen, the picture
appears flattened, and to an observer
farther from the screen, the depth of
objects is exaggerated. The focal lengths
of the camera lenses and the projector
lenses should be so chosen by the de-
signers of stereo equipment that the
greatest possible number of observers
can be placed near the optimum posi-
tion; this position should not be too
close to the screen.

All this has been explained in con-
siderable detail by Eugene Millet, of
the Paillard organization, which manu-

" facturers Bolex equipment, in his article

. which appeared in Vol. 3, No. 1 of the

Bolex Reporter.

Sixteen millemeter stereo movies are
still too new to have developed the tech-
niques that undoubtedly must evolve.

. Once again the amateur is first in a new
' field. He can pack the next few years

with the thrills of seeking new worlds

| to conquer with his Bolex stereo movies.
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