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COMPLETE SPECIFICATION.

Improvements in or relaiing to the Production of Colored
Talking Picture Films.

We, MurTicoLor, Ltp., a corporation
duly organized under the laws of the
State of California, of 7000, Romaine
Street, Los Angeles, State of California,

5 Tnited States of America, do hereby
declare the nature of this invention and
in what manner the same is to be per-
formed, to be particularly deseribed and
ascertained in and by the following state-
ment :—

Our invention relates to the production
of sound motion pictures in color and
relates particularly to a method and
apparatus for placing a sound record on
a colored motion picture film. The
invention has its principal utility in the
making of negatives and subsequent pro-
paration of positive motion picture films
having differently colored images on the
opposite sides thereof and a sound record
strip alongside one edge. In this pre-
ferred process with which our invention
is especially useful, a pair of unexposed
motion pieture negative films are carried
in superimposed or face-to-face relation-
ship through the picture photographing
mechanism of g camera, one of these films
being known as the red-sensitive film and
the other being known as the blue-

30 sensitive film for the reason that respec-
tively they receive the yellow-red and
blue-green color value images but them-

“selves are not colored. After these films
are exposed and are light-impressed with

35 their respective color values, they are

developed and then employed to print
opposite sides of a double-coated film, the
two sides of the film then being colored
so that they will co-operate to give a com-

40 plete colored image when light is pro-

jected there-through and onto a screem.

By the use of our present method and

apparatus we are able to form a sound
record directly on g color-sensitive film

45 during the photographing of a scene or
action in such satisfactory manner that
the sound record mniay be subsequently

“employed in the rendering of a sound
program in  conjunction with the

50 exhibiting of the colored motion picture.

Tt is an object of our invention to pro-
vide a method of obtaining a direct sound

record in the production of a colored
[Price 1]-]

sound motion picture by recording the
sound on one of the color-sensitive films
at the time an action or scene is photo-
graphed in color, and it is a further
object of the invention to provide a
camera having means therein for form-
ing a light-produced sound record on one
of the films, preferably on the red sensi-
tive film, on which the color value
picture 1Images are photographically
recorded.

The inveation comprises a method of
recording sound on color picture films. It
includes the steps of conducting a pair
of negative color films in contact through
a camera for simultaneous exposure over
the same area portions to the picture to be
recorded and also producing a photo-
graphic sound record on one only of said
films while passing through the camera.
The films are, therefore, separated during
their travel through the camera and
during this separation the sound record
is produced on one of the films. Then
the films are again united preparatory to
removal from the camera and then wound
up. The color images are impressed on
the films over a sufficiently reduced width
of the same to leave an unexposed strip
on the edge of each of the films and on
this edge the graphic sound record is then
applied. In the development of the two
films the marginal sound vecord is then
developed in the ordinary way and the
other film will show along the correspond-
ing margin a transparent strip or zone
on which no sound record has been photo-
graphed. The invention also relates +o
a camera for producing a sound record gn
color films and this camera ig provided
with means for moving a pair of £lms
through a photographic mechanism in
face to face contact. The photographic
mechanism is adapted to leave unexposed
strips along registering edges of the color
film conducted through the mechanism
and the camera furthermore has means
for separating the films after they have
left the photographic mechanism. In
the interior the camera is provided with
means for applying the sound record in
graphic form on the unexposed strip of
one of the films. .
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The apparatus is adapted to separate
the films after they have left the photo-
graphic mechanism and it contains mesns
for applying the sound record in graphic

form on the unexpesed strip of ene film. -
D

For this purpose the films after having
left the photographic mechanisms, are
separated from each other, and one. of
the films -is econducted away from the
other film in the form of a loop which is
then again directed against the other
#lm. The sound record anplying means

“azs tocated withinm the loop in the camers..

‘Referring now to the =zccompanying
drawing, which is for illustrative pur-
nosas only, and in which,

Figure 1 is a simple elevational view
showing a camera, embodying our inven-
tion, this camera being shown with the
side cover removed, the standard mechan-
isra thereof shown diagrammatically, and
the new parts which our invention com-
tributes shown in sufficient detail to
ennble one skilled in the art to apply
them +o a standard camera, and

Tig. 2 is an enlarged sectional view
taken substantially en g plane indicated

F2RES~

by the line 2—2 of Fie. 1. showing the

relative positions of the ecolor-sensitive
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flm vhich is fo receive the scund record
and the light gate through which =2
werighle density er variable area sound
recording light s projected onte the edge
of the negotive.

Tn Fic. 1 we show a camera 11 having
a main casing 12 on which a film magazine
138 is mounted. The casing 12 is opén on
one side so as to give access to the interier
mechanism in threading a film through
the comera, the side -opening of the
caimera being fitted with a light-preof
cover or door which may be closed so as

S

w protect the film from any external

e<posure other than the photographic
pictare exposure which is accomplished
by means of a photographing mechanism
14 situated at ihe forward end of the
main casing 12. Mounted on the back

wall 15 .of the casing 12 and extending

50
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65

rearwardly therefrom is a loop housing
16 which communicates with the interior
of the main casing 12 through openings
18 and 20 in the back wall 15. The

housing 16 is also open on tha left side so -

that a film may be threaded there-
through, and -this epening is fitted with
a light-proof -eover which is secured in
place during the photographing of a
motion- picture - production, action, or
scene. Situated within the main casing
12 is a feed and take-off sprocket 21
which is 'driven at constant speed and is

adapted to receive a pair of flexible color--

sensitive megative film strips 22 and 23
‘from the magazine 13 and to feed these

S e

and also with registering n

the shutter of the camera

sensitive film strips fo the pleture phoio-
graphing mechanisin 14, which in ihe
stomary manzer s equipped with inter-
mittent mesns for moving the negatives
ing for hold-
ing the nsgatives in perfecily aligned or
superimposed position during the time
admits a photo-
graphic = image. It is  preferable.
although not absolutely necessary, that
the “emulsion coatings of the dilms De
adincent o each other or in contaet. In
view of _the fact that moving picture
photographing mechanisms  are well
known to the art, it is not mecessary to
herein disclose the details of copsiruc-
tion of the photographing mechanism 14
other than to mention its well kaswn
function. :
In the mieikod which we prefer
plov in the practive of vur invention, ihe

o

biue-sensitive negative sivip or flm 22,
in passing through thz photiographing

meechanism 14, is ia {front of the red
sensitive filmx or negative 23, in order
that the light rays will first pass through
the blue-sensiiive negaiive 22. Within
ike housing 16 means for forming a loop
of onze of the £lms is provided in the foom
of rolers or guides 26 and 27, and above
and to the right of the sprocket 21 is a
secondary sprocket 28 which is driven
continuously. After leaving the phoic-
%ap}%mg n‘;echanism 14, as indicated at
s, ths red and blue-sensitive negatives
25 and 22 respectively arve carried to the
lower portion of the sprocket 21, where
they are held in engagement with the
sorocket by guide or hold-down rollers 3j
and 52 in accordance with standard prac-
tice. The red-sensitive film 23 is carried
vpwardly around the right-hand portion
of the sprocket 21, over a taulenine
sprocket 2ia in such a manner as to at
all times maintain the film taut while
passing from the sprocket 21, and then is
extended wupwardly through a frame
structure 33 surrouading an opening com-
municating with the magazine 13, pass-
ing adjacent to a guide roller 34. Trom
t:he lowgr portior of the sprocket 21 and
from the roller 32 the blue-sensitive film
22 is carried to the roller 26, up across the
back wall 35 of the housing 186, over the
roller 27, and leftwardly or for’wardlv to
the sprocket 28, from which it is carried
upwardly over the roller 84 and in contact
with the red-sensitive film 23. In this
manner the negatives 22 and 23 are

70

5

80

9G

100

105

110

115

120

separated, and within the housing 16 of 125

the camera structure the negative 22 is
formed " into a loop 86 which defines a
space 37 adjacent to and rightward of
that portien of the red-sensitive film 23
which extends upwardly around the

130
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rightward part of the sprocket 21.

‘Within the loop 86 formed by the blue-

sensitive film 22 and in the space 37 we

place a photographic recording means 38
B comsisting of a light tube 40 mounted in
the rear wall 15 of the casing 12 and
having therein a fluctuable light produc-
ing means preferably consisting of an aeo
light or glow discharge lamp 41 mounted
in a socket 42 which is longitudinally
adjustable for focusing purposes. The
light tube 40 is of light-proof construc-
tion and in its leftward or front wall 43
a quartz disc 41 is placed, this guartz
disc 44 having its leftward or outer face
cylindrically concave to correspond to
the curvature of the film 23 as it passes
around the sprocket 21. The rightward
or inner face of the quartz dise <& is
coated with a layer of silver -,
and in this layer of silver a horizontal
scrafch 40 i1s made .1V inches long and
.0006 inches wide, this seratch being at
right angles to the travel of the film and
forming an aperture through which the
fluctuating or wvariable density light
emitted by the aeo tube is direcied
against the rightward edge of the red-
sensitive film 23. From the rearward end
of the tube 40 and the socket 42 a cable
47 is carried out through the housing 16
for connection with the electrical or
amplifying equipment of a sound receiv-
ing device, such as used in the recording
of sound with motion pictures.

In accordance with standard practice,
the photographic aperture or gate of the
photographic equipment 14 is reduced in
width so that, as indicated in Fig. 2, an
unexposed strip 50 is left adjacent to the
iframes 51 photographed on the color-
sensitive films 22 and 23. As further
shown in Fig. 2, the recordinz meang 38
is placed in such position that the seratch
or light aperture 46 thereof will coincide
with the unexposed strip on the right-
ward edge of the red-sensitive film 23.
As the red-sensitive film 23 passes the
light aperture 46, the unexposed sensi-
50 tized emulsion forming the strip 50 of
the red-sensitive film 23 will be exposed
in proportion to the density of the light
admitted by the aeo light 41. The strip
50 on the edge of the blue-sensitive film
22 remains unexposed so that when the
color-gensitive films -are subsequently
developed, the edge strip of the Dblue-
sensitive film 22 will be clear or com-
pletely transparent, whereas the edge
strip of the red-sensitive film 23 will
contain a photographic record represent-
ing the sounds from which the aeo light
was modulated during the taking of the
color value mnegatives. When these co-
65 operative blue and red color-negatives or
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films 22 and 23 are subsequently
employed for the printing of a coler posi-
tive, the sound record will appear on the
edge of only one emulsion coating of a
double emulsion film.

In the preferred practice of the inven-
tion the forming of the sound record on
the edge of the red-sensitive negative 23
results in forming the sound record omn
the blue side of the color-positive. On
the red side of this color-positive the edge
strip corresponding in position to the
sound track of the blue side is not exposed
and therefore is transparent after the
color-positive is developed, and colored
or dyed.

Although we have herein shown and
described a simple and practical embodi-
ment of our invention, it is recognized
that certain parts or elements thereof are
representative of other parts, elements,
or mechanisms which may be employed in
substantially the same manner to accom-
plish substantially the same results;
therefore, it is to be understood that the ©0
invention is not to be limited {o the
details disclosed herein but is to e
accorded the full scope of the following
claims.

Having now particularly described and
ascertained the nature of our said inven-
tion and in what manner the same is to be
performed, we declare that what we claim
1§ 1

1. A method of recording sound on
color picture films, including the steps of
conducting a pair of negative color filns
in contact through a camera for simul-
taneous exposure over the same area por- -
tions to the picture to be recorded and {05
also producing a photographic sound
record on one only of said films while
passing through the camera.

2. A method of recording sound on
color films, as set forth in claim 1,
including the step of separating the films
while passing through the camera and
producing the sound record on one of the
films while it is separated from the other.

3. A method of recording sound on
color films, as set forth in claims 1 and 2,
including the step of wuniting the two
filmg after the recording of sound on one
of them and winding the united flms
preparatory to removal from the camera.

4. A method of recording sound on
color films, as set forth in claim 1, includ-
ing the step of impressing the color
images on the films over a sufficiently
reduced width of the films to leave an 125
unexposed strip on the edge of each of the
films and applying the graphic sound
record on the unexposed strip of one of
the films.

5. A method of recording sound cn 130
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: ,oolor ﬁlms ‘as set forth in: oIalms 1 and 4,

- _wherein the

filmg -

are

- 'record had been. photomlaphed

subsequentlv to
- opposite sides of a double emulsion posi--

- 15

-~ record
“developed negafive

20

film.

- color films, -as set forth in clalm 1, where-

25

" other

6. A ‘method of recording sound on

color films, as set forth in claims 1 and 9,
ineluding the step of printing the ﬁlms
development on the

tive while keeping the developed image
portions of the two developed filmg in
registry. with eacl other, whereby on the
margin of the printed film the sound
is .applied from one of - the
films, the margin of
the other negative film being transparent,
leaving no unpressmn on “said p051t1ve

T. A method of recordmfr sound- on

in the films passing in confact Wlth each
“through -the- picture exposure

* mechanism are a red sensitive film and a

; _3()

blie- sensitive -film,
being applied by meang of a Huctuating
hfrnt beam on the red sensitive film. -

'S. A method of recording sound on

color films, as set forth in claims 1 and 6,

- wherein the red sensitive film and hlue

35

sensitive film are conducted in face.to
face contact through a prescribed- path

~ containing the picture exposure mechan-
~ - isms, including the step of separating the
- films and reoordmo the sound on an un-

50
- geparated from each other.
: of - recording sound on-

exposed marglnal portion of the red
sensitive - film -~ while said films

9. A method

~ color films, as set forth in claims 1, 2-and

5

50

"5, including the step of separating the
flms - by - drawmg one of said films in a
loop away from the other film and then

again towards said other film, whereby

said films  continue .10 travel after the -

separation in contact with each other, the
means - for

10. A -method. of- recordmg sound on
color ﬁlms, as - set forth in - claim- 9

: subsequently_
developed including the step of develop- -1
ing the films s as to - Jeave the sound[ .
record on-the margln of one of said films -
“and a transparent sirip on the edge of the
_ othér of said films on “which no sound-

the sound record-

are

graphically recording the -
~ _sound on-ome of the films being - looated"
 within the loop formed by one flm. - -

- including tne step of applvmfr ’che sound
‘record on that film which is not formed

55

into a loop. upon- separatlon of the films

from each other,
11. A ecamera for- 'DI‘Od'lIClIlO ‘a sound

‘track on color films by the method set
forth in claim 1, including means for

moving the pair-of films through a photo-
graphiec mechanism in face to face con-
tact, the photographic mechanism heing
ada,pted to leave unexposed strips alonfr

‘registering edges of the color films con-

duc‘red . throug-h the mechanism, means
for separating the films after they have
left the photographic mechanism and
means within -the camera for applying

“the sound record in graphic form on tha

unexposed strip of one of tho films.

i12. A camera for produecing a sound
track on color films, as set forth in claim
11, wherein the means for separating the
films after they have left the photo-
graphic mechanisms are formed by rollers
placed so as to separate the films by eon-
ducting one of the filins in a form of a
loop away from and again towards the
other film, the sound record applying
means being located within the loop in
the camera.

13. A camera for prooucmg a sound
track-on color films, as set forth in claim
11, including a main casing in which the

pho’cog‘raphic mechanism is located and

a loop housing extending rearward from
said main casing, the loop housing con-
taining the means for separating ’the two

-films to- produce a loop on one of said
films and said loop housing also contain-

ing a light receptdele for directing a
beam of light against the other ﬁlm
travelling tnrouﬂ‘h the main casing.

4. A method of recording sound on
color films, substantially as descrﬂ‘ed and

“for the purpose set forth.

15: A camera for producing a sound

(i

80

95

track on color films, substantially as de- 100

scribed and shown and for. the purpose
set -forth. -
Dated this 28th day of July, 1931
For the Applicants,
FRANK B. DEHN & Co.,
Chartered Patent Agents,
Klnmsway FHouse, - 103, ngway
London W.C.

Redhﬂl Prmted for H1s Ma]estv s Statmnery Ofﬁce, by Love & Malcomson, Lid.—1932.




V% This Drawing s a. full-size reproducton.of the Original]
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