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This invention relates to the development as
regards the coloring of films in the form of a long
web or band, especially moving picture films.
The invention particularly relates to the appli-

5 cation of coloring material generally known as
a chemical tone or dye tint that is applied to
the opposite sides of a film that has been exposed
on a double emulsion process, or a single emul-
sion process.

The invention further relates to the appli-
cation in a continuous process of the film im-
mediately after it has been treated as set forth,
with a coloring material in the nature of a dye
tint that will operate only upon the portions of
the film where the light sensitive ingredient has

been changed to the so called “high lights”,

whereby such portions can be specially treated
 with another color or tint, or several colors, on
opposite sides, to produce a special tint by the

20 combined effects.

One of the objects of the present invention is
to treat a film of this character, that has been
exposed through different color screens or sensi-
tized films, or both, in a continuous process, by
the application on the opposite faces of the film
of tone materials of different colors, and which
is preferably effected on opposite sides of  the
film at the same location; and in which process
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the film -is. passed through a suitable dryer, or

30 washer and dryer, immedlately after such treat-
ment.

A further object is to so apply these materials
to the opposite faces of the film, that the mar-
ginal portion that has been used as a sound tract,
to record sound at the same time that the pic-
tures are taken, will not receive application of
these coloring materials but will be left free
of color to any extent.

Another object is to provide in connection with
40 the latter, means for washing off any coloring
material that might have been received on the
sound tract, and also for applying any special
tone color or fluid treatment to improve the
character of this portion of the sound tract of
the film.

A further object of the invention is to so
apply the coloring materials that each coloring
means will engage and treat a longitudinal zone
that extends only part way across the. image
band of the film; and the remaining longitudinal
zone of the image surface will be treated, on the
same side, or on the opposite side, by a -different
coloring material; or this remaining zone can be
left in the usual black and white as developed.

Another object of the invention is to provide a
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continuous process by which the film is first
passed through a developing apparatus, such as &

-developer tank, then a hypo or fixing tank, and

then through wash water, and the film as it
emerges from the developing apparatus is passed 60
at once into engagement with the coloring means,

as above set forth.

In the accompanying drawings showing em- -
bodiments of our invention,

Figure 1 shows somewhat diagrammatically ap- 65
paratus for carrying out one process or method
of our invention.

Fig. 2 shows enlarged one of the treating rolls.

Fig. 3 shows separate rolls engaging the image
surface and the sound tract of the flm.

Fig. 3* shows rolls for the sound tract only.

Figs. 4 and 5 show rolls that treat different
zones of the film.

Fig. 6 shows the film engaged by opposed end-
less bands. - 75

Fig. T shows the film engaged on opposite faces
by the color material or fluid in fthe form of 2
spray.

Fig. 8 shows the flim engaged on one sxde by &
spray and on the opposite face by a color roll.

Fig. 9 shows the film engaged on opposite faces
by floating them in sequence in tanks of different
coloring fluid.

Fig. 10 shows the film colored on one face by
floating in a tank of coloring fluid, and then
the opposite face is engaged by coloring rolis.

Fig. 11 shows the film engaged on one face by
floating in a bath of color fluid, and then the op-
posite face is colored by a color fluid in a spray
or stream.

Fig. 12 indicates the fllm passed through a.
developing apparatus and then passed through
color -applying means such as rolls.

One method for carrying out our improved
process is to apply the coloring material to one
or both faces of the film as advanced continuous-
1y by means'of a roll or rolls, such as set forth in
Figs. 1-5, wherein the film 2 as advanced from
a supply roll 3 around guide rolls 4 and 5 to a take-
up roll 6, is engaged by a number of rolls, in the
stretch between the two guide rolls. Certain
of these rolls, shown arranged in opposed pairs,
have a coating of the coloring material or fluid
on their periphery, and may be constructed as
shown in Fig. 2. Here a cylinder 7 with closed
ends turns on a shaft 8, and the cylinder has
numerous perforations 9 throughout its face as
shown, to cause.the fluid in the eylinder to pass
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at 11 for the color fluid that is fed into the tubular
shaft, from tank 1, and thus the fabric roll will
receive a supply of the fluid and remain saturated
for engagement with the film. Any desired num-
ber of these rolls may be arranged to engage one
or both faces of the film as advanced, and while
two of these rolls as set forth in Fig. 2 might be
arranged opposite, preferably each of the color
rolls will have a roll opposite that will have a dry
surface, or may be similar to the roll 7T and may
receive water or other inactive fluid, and oper-
ates mechanically to press the film against the
color roll. The roll 12 opposite to the roll 7 may
act in this manner, and one face only of the film
is treated with the coloring material. Beyond
these rolls are shown rolls 13 and 14 on opposite
zides of the film, and the roll 13 may be a color
voll similar to the roll 7, while the roll 14 may
almnly hold the film engaging the other roll. The
roll 7 will contain & certain coloring fiuid such
as red for instance, while the lower and opposite
roll 13 may contain another coloring fluid such
as green or blue, and thus the film as advanced
will receive different color treatments on its op-
posite faces. But it is to be understood that two
ceclor rolls like the roll 7 can be placed opposite
and which contain different color fluids, such as
the red and green mentioned, or any other con-
irasting colors desired.

With such means of. applymg color to the cp-
posite faces of the film, or other color applying
means, such as herein set forth, these separate
coloring means are preferably arranged to be
rendered inoperative separately at will, so that
the operator can at intervals cause the color
treatment to be arrested during the advance of

" the film, and thus portions of the film will remain

in the natural black and white, instead of color

" on either face as desired. The operator, by in-

spection of the film, or from signals sometimes

used in this art, can learn just what parts of '

the fllm are to be colored in either of the desired
colors or both, and what parts are to be left
natural. As shown the rolls 7 and 12 may be car-
ried by arms 15 and 16, that connect by links 17
and 18 with a lever 19, and swinging this lever
will move the rolls 7 and 12 away from the path
of movement of the film and leave it free. The
same applies to the rolls 13 and 14, and the same
links and levers can shift any of the pairs of rolls
into and out of engagement with the film,

In this art of colored film production the film
is treated on one or both faces usually with a
chemical tone fluid or other fluids, that will act
upon the portions of the film that are more or
less heavily shaded, but will not act on what is
known ss the “high lights”. The latter portions
of the film, in a subsequent treatment to the color
process as set forth are sometimes acted on by
what is known as a dye tint coloring matter. As
shown in these views the two pairs of rolls can
supply the chemical tone colors to one or both
faces in any colors desired; and beyond these
rolls another roll or pairs or sets of rolls can
apply the dye tints to.the film in substantially the
same manner, or by other color applying means,
such as herein set forth. The rolls 20 and 21
may correspond in structure to the rolls 7 and 12,
with dye tint supplied to the roll 20, and water to
the roll 21, and one face of the film will thus re-
ceive the dye tint. Additional rolls 22 and 23
are shown in which the roll 23 can receive a dye
tint fluid of different eolor from that contained
in the roll 20, while the roll 22 may contain wa-
ter. By this means the dye tints are applied

1
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to the opposite faces of the flim, and in a con-
tinuous process with the application of the chem-
ical tone color fluids to the opposite sides of the
film. It will be further understood that the
latter pairs of rolls that treat the film by the color
dye tints are mounted in the same manner to be
readily shifted to inactive position at the will
of the operator. It will be apparent that by the
means set forth four different color effects can be
produced on the film, in addition to leaving the
film natural in portions desired, and that various
combinations can be arranged. Also these rolls
or pairs of rolls can be duplicated in any number,
each with a different color, to be brought intc
operation, or remain inactive at the will of the
operator, and thus a great variety of different
colors can be produced in the seme film. While
in this operation the film is preferably advanced
by rotation of the take-up roll, and thus the fric-
tion of the film will serve to rotate the color rolls,
the latter may be driven by power if desired.

In this art very frequently these moving picture
films have a marginal portion that is used to
record sound to produce the talking moving pic~
tures, and this band is called the “sound tract”,
and which is adjacent to one side row of per-
forations. It is highly desirable to avoid treat-
ing this “sound tract” by the coloring materials
used in the process we have set forth, and there-
fore the several treating rolls, or other means by
which the color chemical tone or dye tint or
other similar fluids are applied, do not extend
to this “sound tract” portion of the film, but
leave it free from color. It is also a part of the
present invention to provide a special roll or
rolls to treat this portion of the film, so that if
by chance any of this coloring material should
have engaged this “sound tract”, it can be re-
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moved by a moistening roll and the “sound tract” .

left entirely free of color. It is also an object to
provide a roll of this character to engage the
“sound tract” that may receive special fluids ap-
plied thereto, and which will serve to improve
the character of the “sound tract”’. Such an ar-
rangement is shown in Fig. 3 where the film 2 is
provided with a “sound tract” 24 extending in a
longitudinal zone at one side of the image por-
tion 25 inside of the perforated margin 26, and
the color applying roll 27 is of a width to extend
from this sound tract 24 across the image surface
to the opposite perforated margin 28; whereby
only the image surface will receive color treat-
ment, and not the sound tract. If desired a nar-
row roll 29 is provided to engage the sound tract,
and such roll may have a coating of any desired
material on its periphery to improve this zone
of the film, and any number of these narrow
rolls can be provided, in pairs or otherwise ar-
ranged. As set forth in Fig. 3%, any film pro-
vided with a sound tract, with or without the
color processes, can be specially treated by ap-
plying desired chemicals or fluids to the sound
tract only. Where the image surface and the
sound tract are developed at the same time, fre-
quently one of these zones will not have the
proper result produced, and further development
or treatment of the sound tract can be obtained
by means of these narrow rolls, or equivalent
means for directing or applying the developing
material, or other fixing fluids, or any desired
material, to improve the sound reproduction
quality of the film. But if at any time it is de-
sired to color the sound tract by any of the
processes herein described, or their equivalent,
the rolls or other color applying means are made
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of sufficient width to engage the'sound tract as

.well as the image portion, and this applies to

the chemical tone colors or the dye tints. While
in the various processes of our invention, the
image portion, or the image portion and also the
sound tract, are treated with the color material
without engaging the perforated margins of the
film, if desired the rollers or other color apply-
ing means can be made of sufficient width to act
also upon these perforated margins.

In Figs. 4 and 5 we show color applying means
that will serve to engage the film in a longi~
tudinal zone of less width then the image sur-
tace or zone, and in these views a roll 30 is shown
about one-half the width of the surface or image
zone 25, and beyond this roll 30 is arranged a
similar roll 31 of about the same width, that will
engage the other zone portion of the image sur-
face, not engaged by the roll 30, and which roll
31 is placed on the opposite side of the film; such
rolls having co-acting rolls 32 and 33 respec-
tively. By this means different colors can be
applied to different longitudinal zones of the
Alm, and each zone can have another pair of
rolls on the opposite sides respectively with dif-
ferent colors, and dye tints can also be applied
to these zones, whereby a combination of eight

"colors or tints can be produced.

Another means of applying the color fluids is
to have a kind of endless band surface, such as
the bands 34 and 35 shown in Fig. 6 that are
mounted on guide rolls 36 and 37 for one and 38
and 39 for the other band.. The-band 35 passes
into a tank 40 to receive a coating of the color
fluid. Obviously any number of such pairs of
bands can be applied to carry out the processes
herein set forth. Instead of a moving surface
carrying coloring material, a stationary member
such as a block having a surface or a coating
containing a surface of absorbent material, may
be employed. For instance a block 41 is shown
inside of the band 35, that may be normally
fized, and only advanced intermittently to pro-
vide a fresh coated surface to the film, or if
preferred a fixed piece of absorbent cotton or
wick or similar textile may be used, supplied
with the color fluid.

In the described processes the coloring ma—
terials are applied to the film by a roller, or by a
fixed surface having a coating of the coloring
material; but if desired the coloring fluid may
be directed upon the film in a stream or spray,
and the film does not contact with any engaging
surface. In such operation the color fluid can
be sprayed or blown on one face of the film, while
a stream of water or air can be directed on the
opposite face at such locatfon, so that the color
fluid will not in any manner affect the opposite
face at such time; and as the other color fluid
is sprayed. on the opposite face of the film at an

advanced location, a spray of water or air is-

provided for the other side of the film at this
advanced location, and which will not injure or
affect the face of the film already treated by the
first application of the color spray. In Fig. 7 the
film 2 will receive color fluid from a tank 42
through a nozzle 43, produced by air pressure
in the tank, or other means for impelling the
fluid.

On the opposite face of the film is arranged
another nozzle 44 fed by a tank 45, which two
tanks can provide different color fluids. If pre-
ferred the nozzle 44 and tank 45 can direct a
stream of water or air on the film, and in advance
of this arrangement, another set of tanks and

3

nozzles can be provided so that one of them will
direct a stream of the color fluid to the opposité
face of the film, with a stream of water or air
in engagement on the opposite side of the loca~-
tion.

Another arrangement is shown in Fig. 8 in

80

which the film 2 receives color from nozzle 46 and

tank 47, with a nozzle 48 and tank 49 on the op-
posite side, by which one face of the film is
colored: and the other face of the film will re-
ceive color from rolls 50 and 51 corresponding
to the rolls 7 and 12 shown in Fig. 1. Shield
79 prevents spray from nozzle 46 striking the
sound tract. The use of a valve 80 for tanks 42;
and other similar nozzles will permit the arrest-
ing of any one color spray treatment. at will.
Our improved process can also be used by
floating the film in transit on a bath of one color
fluid to treat one side of the film; and the oppo-
site side of the film is then caused to engage a
bath of another color in a continuous operation,
which can be carried out by causing the film to
be inverted. or reversed. In Fig. 9 the film 2
is first floated in a bath 52 by suitable guide

rollers 53 and 54 carried by a frame 55 to be.

withdrawn from the tank at will and permit the
film to move above the bath over the-guide rollers
56 and 57. The film then passes around guides
58 and 59 and is thereby inverted so that the
face that was uppermost at the tank 52 is now
lowermost. 'The film is now caused to float in a

bath or tank 60 by movable rolls 61 and 62 on a

frame 63, this tank also having guide rolls 64
and 65, from which the film passes to & take-
up roll 66.

Another process is indicated in Fig. 10, where
the film 2 is treated in a tank or bath 67 similar
to the arrangement af 52, and then the flim is
passed between rolls 68 and 69 similar to the rolls
7 and 12, whereby coloring fluid is applied to one
face of the roll, after a different coloring mate-
rial is applied to the other face of the roll in the
tank 67. - .

In Fig. 11 the film 2 is treated in a bath or
tank 70 corresponding to the tank 52, and then
the film is-acted upon by a spray of color fiuid
from nozzle 71 and tank 72. It isto be understood
that in the several processes in which the tank
or bath is employed, the guide rolls that hold the
film against the bath can be raised during the
transit of the film and the operation suspended.

In the processes as above described, the film
may have been developed and dried, with our
processes as a subsequent separate operation, but
the developing and the color treating processes
set forth herein, can be combined in one con-
tinuous operation and apparatus. In Fig. 12
the film is shown as first passing into a develop-
ing tank 73, then into a tank 74 of hypo or fixer,
and then through a tank 75 of wash water, and
the film thereupon engages & set of rolls at 76,
corresponding to the arrangement shown in Fig.
1, by which the film is treated on both sides by
the color process; and then the film is passed
through a tank 77 of wash water, and through

. @ suitable drier at 78; and thus a film that has

been exposed can be developed and colored in &
continuous operation.

It is to be understood that our several processes
can be used to treat a.single emulsion colored
film, or a double emulsion film where the emul-
sions are on opposite sides, or both on the same
side. It will be further understood that by any
of the processes, any one of the freatments can
be suspended at will by the operator, and later
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resumed during the continuous operation of the

process.’
While the usual motion picture films are com-

paratively narrow, and are marginally perfo-

" rated, it is to be understood that our various

processes can be applied to films of any desired
width, or length, or to a single sensitized plate,
whether of celluloid, glass, fabric or any other
material.

What we claim is:—

1. The herein described process of producing 2
film colored in & plurality of colors, that con-
sists in applying the coloring fluid to the oppc-
site faces of the film simultaneously and at the
same location in a continucus operation.

2. The herein described process of producing a
flim colored in g plurality of colors, that counsists
in advancing the film pressed against & pair of
rollers placed or opposite sides of the film and
which contain on their faces different coloring
fluids whereby the film will be treated at opposite
portions in ‘sequence in the same opsrstion.

3. The herein described process of producing g
film colored in e plurality of colors, thal consists
in advancing. the film between g pair of roilers
placed opposite and which contein on their faces
different coloring fluids whereby the flin will be
treated at opposite portions =t the same time.

4. The herein described process of producing z,
flim colored in 2 plurality of colors, that consists
in applying the coloring Auid to the opposite faces
of the film in a continuocus operation end causing
the film as advanced beyond said epolying mesns
%0 be treated by another means $o spply coloring
material in the nature of a dye tint to operaic

1,929,180
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upon film portions not changed by the said pre~
vious applying means. ]

5. The herein described process of producing
a colored film that consists in advancing the film
across & bath of a coloring material to engage its
lower face only, and thereupon causing the op-
posite face of the film that was not treated in
the bath to engage a contact coloring member
that carries & coating of another coloring ma-
terial.

8. The herein described process of producing
8 colored sound record film that consists in ad~
vancing the film, and directing a stream or spray
of coloring fluid against one face of the film ss
advanced, and directing a stream of an inactive
fluid against the opposite face of the film ab the
same location, and shielding the sound tract of -
the film so that it will not receive the color fluid.

7. The herein described process of producing
9-colored fiim, that consists in advancing the 95
film and applying a coloring fiuid to ons longi-
tudinsl image zone of the film of less width than
the image surface, and applying o different col-
oring fluid to another-longitudinal imege zone
of the film, on the opposite side of the Gim. 100

8. The herein described process of prod »‘

a fAlm colored in & plurality of colors, that ¢
sists in first passing the film through develn:
megns, and thereupon in & continuous operation
during the advance of the film applying coloring
fluid, and then passing the im into engagemsn:
with rolls on its opposite faces to apply different
coloring materials to the two faces.
' ALBERT 'TEIVEL.
CLARA TEITEL. 130
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