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UNITED STATES

1,515,428 |

PATENT OFFICE.

CHARLES BOUIN, OF BOSTON, MASSACHUSETTS.

STEREOSCOPIC MOTION -PICTURE PROJECTOR,

Application 4ﬁ1ed June 10, 1822,

To all whom it Mmay concern.:

Be it known that I, Crarirs Bouy, a
citizen of the United States, residing at Bos-
ton, in the county of Suffolk and State of
Massachusetts, have invented certain new
and useful Improvements in Stereoscopic
Motion-Picture Projectors, of which the fol.
lowing is a specification. :

This invention relates to the projection of
stereoscopic pairs of images upon a suitable
screen. - ,

The invention relates more particularly
to a_stereoscopic’ motion picture projector
which employs g standard size film.

Further objects and advantages of 'the
present invention will be pointed out in the
hereinafter following description of one em-
bodiment hereof, or will be obvious to thos
skilled in the mentioned arts, '

Some of the objects ‘of the stereoscopic
motion picture projector to be described are
as follows: :

To project upon g stereoscopic projection
screen images of scenes or objects or right
and left pairs of images from two points
equal to binocular distances from each other,
the left angle images being projected from
left side of projector and right angle images
being rojected from right side of projector
in suc

two images projected upon screen.
¢ converge or diverge the direction of

rays of images from projector to screem in

such a manner that convergence or diver-
gence in process of superimposing the right
and left image rays is equal to one another,
or, during the process of convergence the
Same amount of convergence of rays occurs
in both right and left image rays, and like-
wise with divergence. ' o

To project upon a stereoscopic projection
screen images of scenes or objects, or right
and left stereoscopic pairs of images which
are each one inch in height by 8 inch in
'width: or 14 ineh in height by 84 inch in
width: or 14 inch in height by 34 inch
width. o
- To project upon, g stereoscopi¢ projection
screen images of scenes or objects or right
and left pairs of stereoscopic images which
are on a single standard size film.

To project upon s stereoscopic projection
screen right and left stereoscopic pairs of
images at the rate of 16 OT more pairs per
second, and such right and left images com-

Afilm gate, film aperture,

& Manner so as to superimpose such'

Serial Wo. 567,457,

posing a stereoscopic paiyr being projected
simultaneously or intermittently as desired
according to

the style of shutter employed
In_projector.

eferring to the accompanying drawings:
Fig. 1 represents a cross-sectiongl plan
view showing position of different gears,
film gate and aperture, method of converg-
ing direction of lenses and images.
ig. 2 represents a front elevation, with
shutter removed, '
Fig. 3 represents a rear elevation view of

titions,
plates.
Fig. 4 represents a side sectional elevation

openings in film gate and pressure

showing general view of different gears, etc. _
7, represents different styles

Figs. 5,6, and
of shutters which may be used for different
purposes. '

In Fig. 1, which represents a cross-sec-
tional plan view, B and B’ represents a pair
of projection lenses which are placed in a
true horizontal alinement when it
ed to project images which are one inch in
height by 3/ inch in width on film: or one
lens is placed 14 inch higher than the second
lens when it is intended to project Images
which are 14 inch in height. The position
and distance of the two lenses being such as to

right and left par- .

is intend-
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correspond to distance and position of ste. -

reoscopic pairs of images on film; or open-
Ings in film gate. 3 is the sprocket whee]
which pulls film through film gate. Sprocket
wheel 8 and gear 5 being on same shaft,
gear 5 meshing with gear 6; gear 7 meshing
with gear 9 and gear 8 meshing with master
gear 10; with such a combination, one revo-
Iution of master gear 10 will cause gear 8 to
revolve four times, gear 8 revolving four
times will also revoive gear 9 the same num-
ber of times inasmuch as gears 8 and 9 are
on the same shaft; gear 9 revolving four
times. and meshing with gear 7 will cause
gear 7 to revolve. sixteen times; 7 and 14
revolving sixteen times will cause .the
Maltese-cross 15 and gear 6.to make four
complete revolutions, which represents six-
teen rests and sixteen ' periods of advance-
ment; four revolutions of gear 6 will cauge
gear 5 and sprocket wheel 3 with sixteen
teeth to revolve four times; during the four
revolutions of sprocket wheel 3 the inter-
mittent motion has been transmitied from

the Maltese-cross to sprocket wheel 8; four
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revolutions of sprocket wheel 3 equals four
times sixteen sprocket teeth or perforations
on edge of film or sixteen image widths of 34
inch each, which has been advanced inter-
mittently through film gate; by means of
sprocket wheel 13 advancing film intermit-
tently sixteen different times during one
revolution of gear 10, each of such advance-
ment of film equals 1 of four revolutions
of sprocket wheel 3, or sixty-four perfora-
tions on one edge of film which wouid give
up four teeth or one image width advancing
through film gate between each period of
rest; such a combination being employed
when projecting images which are 75 inch'in
height by 34 inch in width on film and hav-
ing one lens 1% inch higher than the second
lens; images being on lower and upper hori-
zontal half of film and running in rotation
in a horizontal direction. Gear 10 revolv-
ing sprocket wheel 1 with sixteen teeth four
times takes in sixteen image widths of 34
inch each; gear 10 revolving sprocket wheel
9 with sixteen teeth four times advances
film sixteen image widths of 34 inch each,
consuming the equivalent of one foot of film
length.

When it is desired to employ a film hav-
ing images which are 1/ the ordinary stand-
ard size of 1 inch by 34 inch or images
which are 14 inch in height by 34 inch in
width, the size of opening thaf is made in
film gate and pressure plate are likewise
of the same size, one lens being 14 inch
higher than the second lens; from such a
position of lenses the upper lens is lowered
and lower lens is raised by means of thumb
screws b° a sufficient distance to allow the
light rays from the two images to become
superimposed in . process of projection, in
projecting sixteen pairs of stereoscopic
images per one revolution of gear 10 when
such images are 1% inch in height by 3g inch
in width each, the equivalent of six inches
of film is consumed and ‘the following
method is employed: Sprocket wheels are
reduced 1% in size to eight teeth, or
if preferred sprocket wheels with sixteen
teeth are still employed and gears 4 and
4’ are increased double the size so that one
revolution gear 10 will revolve both gears
4 and 4’ twice around, thus taking in and
advancing film six inches; gear 10 revolv-
ing gear 8 four times and four revolutions
of gear 8 revolves gear 7 sixteen times,
gear 7 revolving sixteen times revolves the
Maltese-cross four complete revolutions,
Maltese-cross revolving four times will re-
volve gear 5 also four times, now, if the
sprocket wheel 3 is reduced to 14 size or eight
teeth,. four such revolutions will advance
film through film gate four times eight
teeth which equals thirty-two teeth lengths
or the equivalent of six inches of film
length; or if preferred gear 5 may be dou-
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“bled in size, thus giving the same results.

Four revolutions of the Maltese-cross 15
would revolve the double size gear 5 twice
around and maintaining sprocket wheel
with sixteen teeth would equal twice times
sixteen teeth lengths which would be
equivalent to six inches of film length; in
either case sixteen periods of advancement
of film through film gate would be equal to
s of the distance of thirty-two teeth or
film perforations equalling 34 of an inch in
length of advancement of film through film
gate between each period of rvest.

When it is desired to employ a film hav-
ing images which are the ordinary stand-
ard size of one inch by 34 inch, the size of
opening in film gate and pressure plate are
likewise of the same size; the projection
lenses are placed in horizontal alinement.
all images being also 1n horizontal aline-
ment in direction of length of film; the dis-
tance between thetwo film apertures, distance
of intermittent advancement of film and dis-
tance of stereoscopic pairs of images being
such that in the process of projection no
images are projected the second time and
each image is projected from the angle di-
vection which such image represents. In
projecting sixteen pairs of stereoscopic
images per one revolution of gear 10 when
such images are each one inch in height by
34 inch in width, the equivalent of twenty-
four inches of film is consumed and the fol-
lowing method is employed : Sprocket wheels
1 and 2 are increased in size to thirty-two
teeth, or, if preferred sprocket wheels with
sixteen tecth are still employed and gears
4 and 4’ are decreased 14 the size so that
one revolution of gear 10 will revolve both
gears 4 and 4’ eight times around, thus tak-
ing in and advancing film two feet; gear
10 revolves gear 8 four times and four
revolutions of .gear 8 revolves gear 7 Six-
teen times; gear 7 revolving sixteen times
revolves the Maltese-cross four complete
revolutions; Maltese-cross revolving four
times will revolve gear 5 also four times,
now if the sprocket wheel 3 is increased
to double the size or thirty-two teeth, four
such revolutions will advance film through
film gate four times thirty-two teeth lcngt%us
which equals 128 teeth lengths or the equlva-
lent of two feet of length of film, or, 11 pre-
ferred gear 5 may be decreased 4 in size thus
giving the same result. Four revolutions
of Maltese-cross 15 would revolve the 14
size gear b eight times around and main-
taining sprocket wheel with sixteen teeth
would equal four times sixteen teeth lengths
or two %eet of film length. In either case
sixteen periods of advancement of film
through film gate would be equal to of
the distance of 128 teeth lengths or perfo-
rations equalling eight teeth or two image

widths of 3 inch each in length of advance- .
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ment of film through film gate betseen pe-
riods of rest. '

A, represents shutter which is placed in
front of lemses, the centre of shutter be-
ing half way between both lenses. Shutter
A being revolved by means of gears 10 to
a* a@* to a', b to a, gear @ and shutfer A
being ‘on same shaft; such a combination
of gears as shown in F ig. 1 will revolve
shuiter A eight times to each revolution of
gear 10; one revolution of crank shaft 13
revolves gears 11,.12, and 10 once around.
The shaft upon which gear 11 is supported
runs in a horizontal direction; B and B’
represent the left and right projection
lenses respectively; &' and #° represent the
method of adjusting projection lenses in
process of focusing; 6% represents means of
supporting &°; 3° represents thumb screw
which is related to 52 for purpose of ele-
vating or lowering projection Ienses; C and
C’ represent the left and right wall or parti-
tion upon which the left and right pro-
Jection lenses respectively and its working
devices .are supported; ¢ represents a sec-
tion which upon advancing forward or back-
ward from point of centre will cause both
projection lenses to converge equally ; section
¢ being held in-position by means of groove

¢; ¢ converging or diverging equally both.

lenses by means of rods ¢ and ¢* which are

~ both of ‘same length and attached to receiv-
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ing sections ¢*; D represents the left in-

nermost wall or partition being supported
in position by means of a rod extending
through E and D’ represents the right in-
nermost wall being supported in position by
means of the same rod extending through
E; E represents a thumb screw and serves
as a means of holding position of.lenses
firmly after lenses have been brought to the
desired degree of convergence; G and ¥ rep-

. Tesents film, gate and pressure plate respec-

tively attached to partition D.and D ; d
is 2 handle for causing the lenses to converge
or diverge.

Fig. 2, is a front elevation, B and B’ are

the left and right projection lenses in hori-
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zontal alignment; 2 is the sprocket wheel
feeding film and 1 is the sprocket wheel
taking in film from sprocket wheel 3 in
Fig. 1; 3" and »* represents the method of
adjusting projection " lenses by means of
thumb serew #% which is supported by 52;
5* also supporting the slides C and upon

which the lenses rest; b° is a thumb screw
lowering posi-

having a means of raising or

tion of lenses by engaging section 5%; ¢t
and ¢* are rods of equal length by means of
which in the process of convergence or - di-
vergence of lenses B and B’ an equal amount
of such motion is maintained in the two

~"lenses when handle 4 is in operation; ¢ is

the groove in which plug ¢ is inserted; D
and D’ are the two innermost partitions

Jimages are 14

. In such a

8

upon which film gate is attached; E is the
thumb screw which holds partitions and
lenses in position firmly when tightened.

Fig. 3, is a rear elevation of aperture
plates G sections D and D’ being supported
upon a rod, hinge like, the upper portion
of rod being threaded and having a thumb
screw F. The apertures on partitions G here
shown represents openings made when
inch. in_height by 34 inch
In width, one being below and the second
opening being above horizontal centre of
film gates.  On one side of Fig. 3, the pres-
sure plate ¥ is shown open, and on the oppo-
site side is shown pressure plate T ‘closed;
7 and g are the_ corresponding openings in
film gates and pressure plates.

Fig. 4, is a left side elevation. 51, 6%, and
5° represent rack and pinion for focusing
lenses; B is the left projection lens; 3% and
6° is the means employed to raise or lower
the lens; C is the front partition upon
which grooves are attached for the purpose
of a sliding board which holds the lens; D
is the left innermost Jpartition through
which ‘an opening i§ made to allow passage
of film, the upper half and end of D is shown
resting upon rod hinge like as well as the
lower half of D’ resting on rod; the thumb

screw E is shown at upper portion of thread- -
ed rod and serves as

a means of firmly hold-
ing in place the desired position of parti-
tions; F is the pressure plate and G is the
partition having film gate and pressure
plate attached to; partition G being sup-
ported upon partition D,

Fig. 5 is a lens shutter with an opening 16
for the purpose of projecting the right and
left images intermittently during same pe-
riod of rest of film. ‘ .

Fig. 6 is a shutter with two openings, 17
and 18, for the purpose of projecting the
right and left pairs of images simultane-
ously or practically so. )

Fig. 7 is a combination color screen and
shutter having three opaque sections and
three color screens, R, &, and B represent
red, green and blue respectively. :

I do not confine myself to the particular
style of stereoscopic motion picture pro-
jector here shown, but various other changes
and medifications, within the skill of those
versed in the mentioned arts may be made
i projector without departing from
the spirit of my invention, provided the
principle set forth in the following claims
be employed.
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Having thus described my invention, T .~

claim:

L In a stereoscopic motion picture pro-
jection machine a pair of projection lenses,

means for intermittently advancing a film in

-a horizontal direction one and one-halt

inches, means

for effecting two projections
one right and

one Teft intermittently dur-
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ing the same period of rest of the film, said
projections being made from two points of
position which correspond to the position of
right and left pairs of images on film, a film
gate having two openings spaced apart a
distance corresponding to the distance of
the points of projection of the right and left
images and the distance of said projection
lenses, a shutter having a single opening for
projecting right and left pairs of images
intermittently during the same period of
rest of the film, means for equalizing con-
vergence of the projecting lenses, and a
Maltese-cross intermittent device having
gears and sprocket wheel for drawing the

film through the film gate.

2. In a stereoscopic motion picture ma-
chine means for intermittently advancing a
film in a horizontal direction a distance of
two image widths, means for effecting in-
termittent projections from two spaced
points, right and left film gates having an
aperture in each of said film gates, means
for effecting projection at each of said aper-
tures intermittently during the same period
of rest of the film, means for successively

~1,615,438

"shifting the position of the film in a hori-

zontal direction; a pair of projection lenses.
means for converging the projection lenses
equally, means for raising and lowering the
positions of the projection lenses, a projec-
tion shutter having six sections with three
sections opaque and three sections color sec-
tions and filters, a Maltese-cross intermit-
tent motion mechanism including a sprocket
wheel, a separate partition for each of said
left and right projections lenses, left and
right film gates with apertures on each of
said separate partitions. mechanical means
connected to said partitions for adjusting
the same and a single rod for supporting
said partitions, a thumb screw mounted on
the upper end of said rod. and a handle at-
tached to one of the partitions for adjusting
both of them.

This specification signed and witnessed
this 5th day of June. 1922.

CHARLES BOUIN.

‘Witnesses:
May R. McEvor,
MagrcareT PEABODY.
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