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Application filed December 5, 1916, Serdal No. 185,157,

To all whom it may concern: S
Be it known that I, Leon F. Doucrass,
a citizen of the United States, residing at
San Rafael, in the county of Marin and
State of California, bave invented new and
useful Improvements in Cinematography, of
which the following is a specification.
This invention relates to cinematography ;
and has for its object to produce color and
stereoscopic effects in motion pictures in an
improved and simplified manner.
carrying out this object, I expose two

~ or more negative films, each through its own

15

lens, provided with an individual color
screen, the one screen being complementary
to the other and adapted to record comple-
mentary color effects upon the opposite film;

. also to operate and expose said films alter-

20

25

nately so that each film has alternate pic-
tures and intermediate blank spaces thereon,
the blank spaces on one film matching the
exposed portions of the other, and thereafter
print the positive film from the two nega-
tives in black and white; the blank spaces
on one negative matching the exposed por-
tions of the other negative, so that the pic-
tures or images from the two negatives ap-
pear in succession on the. positive, adjacent

- images having different color values and

30

36

40

'positive

different perspectives, and then project said

with the aid of a shutter having opposite
windows, in complementary colors, thus giv-
ing the natural color effect upon the screer.

By taking two or more negatives with a -
camers having two spaced lenses each film

through a differently positioned lens, a bi-
nocular or stereoscopic effect is given to the

picture; also one film may be exposed while -

the other is being advanced, thereby permit-

- ting the pictures to be taken with greater

45

. taken on line 2—2 of Fl%

50

rapidity, and allowing more time for ex-

_posure. . :

In the accompanying drawings: ‘
Figure 1 shows a portion of a camera
suitable for carrying out my invention.
Fig. 2 shows a sectional view of the same,
1. :
‘Figs. 8 and 4 each show a portion of a
negative film formed with alternate images
and intermediate blank spaces, the images
on said films recording complementary color

~ effects of substantially the same scene.

1]

Fig. 5 shows a portion of a positive film
printed from both of seid negatives, with

Specification of Letters Patent.

“not being exposed.
through a single projector:

UNITED STATES PATENT OFFICE.
' - LEONF. DOUGLASS, OF SAN mu:/r., OALIFORNIA, o

 Patented Aug. 19, 1919.

the .imaéles on the latter appearing in suc-
cession thereon. )

Fig. 6 shows a plan view of the shutter
used in projecting the positive film,

In the drawings, I show a portion of a
camera 10, equipped with two suitably
spaced lenses 11, each adapted to project
an Image on its own respective negative film
12; the films being operated by appropriate
feeding mechanism, not shown. A rotary
shutter 18 is arranged behind both lenses,
with a cut-away or light portion 14 adapted

to uncover the films alternately. Comple-’

mentary color screens 15—15’, which, for
example, may be described as being red and
green respectively, are arranged over the
apertures 16 in front of the films.” The
mechanism of the camers is such that' as
the film behind one screen is stationary and
being exposed, the other one is being ad-
vancetl, the light being cut off therefrom by
the shutter. One film will be moved the dis-
tance of two picture spaces while the other
one is being exposed, and thereafter the
exposed negative will have alternate ima,

17 and intermediate blank spaces 18, Thus
there will be an appreciable period of ex-
posure of one flm when the other flm is

One exposed negative, as shown in Fig. 8,
will have its images recording the red ef-
fects in the picture and the other exposed
negative, as shown in Fig. 4, will have its
images recording the green effects in the
picture. A single positive film 19, as shown
in Fig. 5, is printed from both negatives in

appear in succsssion upon the positive film.
_'l%is is accomplished by fitting the negative
films, one.over the other, with the imsages

- of one registering with the blank spaces of
the other, - - o

The positive film is projected in the usual
way through a single objective, but the shut-
ter 20 of the projecting machine will be
equipped with opposite windows 21 in com-

‘plementary colors, one green and the other

red for the example above given. The move-
ment of the shutter 20 is.so timed thet when
the portion of the film representing the rod

~exposure is presented to the aperture in the

projecting machine, the red window of the

- shutter will be in front thereof, and when
.the image on the film representing the green
exposure is presented, the projection WIH
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-such a way that the images on said negatives -
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be through the green window of the shutter.
That is, all the pictures taken through a red
" sereen are exposed through a red screen, and
vice versa, all pictures taken'through a green
5 screen are exposed through the green screen.
Thus the pictures projected upon the sc:~en
are alternately red and green, but by Teasc:.
of 'the fact that they appear with such
~ rapidity there will be-a-blending of the col-
10 ors so that the natural color effects of the
original -scene_will be ‘reproduced. ‘When
the stereoscopic effect only is desired the
red and green colored screen 15 is left out

of the camera.-
15 For ‘the same reason the alternate pic-
_tures which were originally taken from
slightly different positions, with the camera,
owing to the spaced lenses 11, will blend
upon the screen in a manner to give a stereo-
20 scopic effect after the principle of binocular

vision.

"Where sixteen pictures per second are taken
in the ordinary way the period of #5 of a
second is divided into two parts, one for
- 25 exposure and one for advancing the film so
:that each exposure is really only 3% of & sec-
‘ond in duration. During the latter step no
exposure of the film can occur. However, in
the present case there is no appreciable
30 period of time during which one or the other

films-is not exposed, for the reasonthat the

‘advancing of one film takes place while the
other film is being expesed. I, therefore,
obtain a more rapid operation with a pro-
35 Jonged exposure and the benefit of more
light in photographing; the exposure being
_increased four times over the ordinary meth-
ods in vogue. '
The positive film printed from two neg-
-40 atives in the'manner above indicated may be
projected in black and white with the ordi-
_nary shutter, and by so doing the natural
.colors will not be shown but a stereoscopic
effect will be produced.

45 Various changes relating to the steps and
apparatus employed may be made without
departing from the spirit or principle of the

. invention.
- Having thus described my invention, what
50 I elaim and desire to secure by Letters Pat-
- ent is— :

1. In cinematography, the method of pro- -

ducing a ‘positive film for moving picture
. machines which consists in making two or
55 miore negatives -having substantially -the
.samé series ‘of images, one-through a red
filter-and -the other through a green filter
with-blank spaces between images and then
.printing these negatives onia single positive
60 -so that the latter has consecutive images as
"in a-regular imoving -picture film, execept
‘that -adjacent images arederived from dif-
Hferent negatives and have different color
~vglues.
66 2. In «cimemdtography, the expesing of

-eombined --megatives, amn

two or more negative films to substantially
the same scene, each through its own lens
and in a manner to record complementary
color effects on oppesite films, feeding said
films in.such a manner that blank spaces
occur between the images, one of said films
being advanced while the other is being ex-
posed so as to permit of a lengthened period
of exposure, and printing both negative films
upon a positive film with the images of one
registering with the blank -spaces of the

-other,so that the positive film will have con-

secutive pictures as in-standard practice, and
projecting -said positive film with appro-
priate color effeets.

‘3. In cinematography, the exposing of
two or more negative films to substantially
the same seene, each through its own lens,
equipped with a distinctive color screen,

opposite screens being - of -complementary.

colors, feeding said films in such a way that
blank spaces occur between the images, one
of said films being advanced whilethe other is
being exposed so as to permit-of a lengthened
period of exposure, printing both me ative
‘films upon a single positive film wit the
images of one registering with the blank
spaces of the other so that the positive film
will have consecutive pictures of different
_color values, and projecting said positive
film with the aid of a rotary shutter
equipped with opposite windows of comple-
mentary colors for transmitting the appro-
priate color to the projected pictures, where-
by alternate pictures appear upon the screen
in different colors and blenlci to produce
natural color effects.

4. In a motion pieture camera, a pair of
laterally spaced lenses each equipped with
an -individual color screen, said screen be-
ing of complementary 'colors, a film and
film feeding mechanism for ‘each, and-a ro-
tary shutter -for -both lenses operable to
alternately expose said films, said feeding
mechanism -being operable -to advance ‘the

.covered film two spaces while-the uneovered

film is being exposed. ,

5. The art-of producing moving. pictures
in color, which includes the following steps:
first, the -exposure of two negatives in a
single :camera through a pair of binocular
lenses, the exposures on one negative alter-
nating with the exposure on the other neg-
ative, the exposed portions of .one negative
being spaced :apart and the intervening
spaces on that negative matching the exposeﬁ
;portions of the other negative, the exposures
on one negative being made through a.green
screen and the.exposures on the other neg-
ative being made through a red screen, sec-

“ondly, ‘bringing the 'two negative films to-
.oether so that the exposed portions of one

Im overlie-the blank :spaces on the ether
film, third, printing a dpositiye from the
. finally exposing
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the positive by a single lens projecting ma-
chine employing a shutter having a red
window and a green window and operating
the shutter coordinately with the positive
film so that the red window of the shutter
will successively mask those portions of the
positive film corresponding to the image
taken through the red screen and the green

window in the shutter will successively mask -

the portions taken through the green screen.

6. The method of producing a positive
film for colored moving ‘pictures, which’
comprises making two or more negatives
having slightly giﬂ'erent series of images
with -blank spaces between the images, the
images on one negative having a color

8

value complemeritary to the images on the
other and the images on one negative out of
registry with the images on the other,
matching the blank spaces of one negative
with the images on the other, and then
printing a positive from the two combined
negatives so that the images on the positive
will follow consecutively. '

In testimony whereof I have hereunto set

my hand in the presence of two subscribing

witnesses. : .
LEON F. DOUGLASS.

* Witnesses:
Tuos. P. Boxp,
Eva A. Lxox.
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