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This is a continuation-in-part of my applica 
tion Serial No. 263,996, filled 24th March 1939 for 
“Color films.” X W 

This invention relates to color films having 
lenticulations destined to allow of the separate 
recording of the separation monochromes and 
having a plurality of superposed sensitised lay 
ers in which these successive recordings are ef 
fected. The invention relates particularly to a 
novel arrangement of such films and to modes 
of operation which enable superposed images to 
be obtained in the said layers, these images being 
preferably colored by the method of subtractive 
synthesis. 

In accordance with the invention the film com 
prises a translucent lenticular support on the 
smooth face of which there are provided, in the 
course of manufacture, for example, a plurality 
of sensitised emulsions of different kinds which 
are in every case only capable of recording dis 
tinct images by any known method, for exam 
ple by rendering these layers sensitive to differ 
ent regions of the spectrum. The first of these 
layers in contact with the support is preferably 
transparent; after recording in this first layer, 
with the aid of radiations which do not affect the 
succeeding layers, a primary negative image, for 
example, complete and consisting in the usual 
manner of a plurality of primary: black and white 
juxtaposed monochromes, the monochrome ima 
ages that have been successively recorded i are 
selectively illuminated, by virtue of the optical 
properties of the lenticulation by corresponding 
radiations in each of the superposed layers, start 
ing from the outermost layer, i. e. that furthest 

cording the secondary monochrome images and 
the operations for their development; this result 
is obtained by the particular orientation, in re 
Spect Of each of these images, of the beams re 
cording these monochromes through the lenticu 
lations and the primuary images, without sacrifice 
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of registration, the latter having been obtained 
originally by development of the complete pri 
mary image; N 

2. To separate strictly, in space, the secondary 
* monochromes by distributing them between the 

5 

another layer. 
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adjacent layers of emulsion; this separation is 
obtained by the sensitisation of these layers for . 
distinct spectral zones; W 

3. To avoid all projection of a secondary mono 
chrome image, developed and possibly colored on 

This result is due to the appli 
cation of the means Stipulated under 1 and 2 
above, in the order from the outermost layer 
to the innermost layer in contact with the cellu 
losic support; 
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removed from the support, and proceeding Sys 
tematically towards the lowermost layer. 
According to one embodiment a lenticular film 

is obtained bearing black and white primary 
monochrome images juxtaposed in known man 40 
ner in the single emulsion layer of any suitable 
composition, which alone is normally attached to 
the lenticular support; and the treatment of this 
film is finished in the conventional manner by 
washing and - drying after fixing. On this film, 
which presents positive or negative images as 
required, there are adjoined, in accordance with 
any known technique, the multiple sensitised lay 
ers in which the chromogenic treatments are to 
take place, proceeding in every case in the stated 
order from the outermost towards the innermost 
layer. I - W 

By virtue of the application of the i means ac 
cording to the invention it becomes possible: 
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ficiently transparent to allow the two other lay 

- 1. To separate, in time, the operations for re- 565 

4. By securing these three results, to adjust 
with ease the contrast factor requisite to each 
monochrome image; M 

5. To reduce cost to the minimum compatible 
with the desired quality of the result, owing to 
the easy manufacturing of the film and the use 
of as small a number of well-known chemical 
treatment steps as possible. 

In the accompanying drawings: 
Figure 1 represents in magnified croSs-section 

one type of film which may be used in carry 
ing the invention into effect, 

Figure 2 represents in magnified cross-section 
a further type of film, and 

Figure 3 represents in magnified cross-section 
a modification of the type of film shown in Fig 
ure 2. 

First encampile 
Figure 1 of the accompanying drawings rep 

resents an embodiment of a film adapted in 
manufacture to carry on one of its faces for ex 
ample three emulsion layers sensitised to distinct 
zones of the spectrum comprising visible or in 
visible radiations, this film being provided With 
lenticulations on the other face prior. to the re 
cording of the complete primary image. 

It is assumediº that the - emulsion of layer i 
in immediate contact with the support F is suf 

ers 2 and 3 to 
er . . . M 

Layer , sensitive only to red rays for exam 
ple, is first imprinted by itself by means of such 

be exposed by light traversing lay 



2 
rays passing through the lenticulations, with the 
aid of a suitable optical system in a well estab 
lished known manner, with a view to being able 
to develop in this layer i a complete primary 
image composed for example of the three black 5 

and white monochrome line negatives i b, g, 7, . 
reproducing the monochrome of an original. 
since the two other layers, 2 and 3 are not 

sensitive to the radiation which has just been 
used, these layers are not affected by the above 
operationS. Prior to any fixation, one of the secondary posi 
tive monochromes is then recorded in the layer 3. 
This monochrome is derived from the primary 
image with the aid of beams of rays of any de 
sired orientation and corresponding to the Zone 
of the spectrum for which this layer 3 is sensi 
tised; these beams are directed by the lenticula 
tions onto the selected primary monochrome only. 
The subsequent procedure may then, for eX 

ample, be as follows: 
It is assumed that there may be used color 

developers such as are at present known, capable 
of developing the three layers each in a prede 
termined color. If layer 3 is sensitive to blue 
for example, it is imprinted by blue light, directed 
for example as indicated by the arrow 4, to 
traverse the primary monochrome correspond 
ing in the figure of the drawings to the red mono 
chrome r. In this way, there is obtained a posi- : 
tive image which is developed in bluish green 
complementary to the red of the image in layer 
, in an appropriate color developer. Generally 
speaking a certain amount of reduced silver re 
mains mixed with the revealed coloring matter. 
In the layer 2 sensitive for example to green 

there is imprinted, by green rays directed as in 
dicated by the arrow 6, the positive monochrome 
b corresponding for example to blue and destined 
to come out in the yellow complementary to this 
blue; this layer 2 is then developed so as to re 
veal a yellow positive. W 

Finally, in layer l, with the aid of red rays 
directed as indicated by the arrow 5, an image is 
recorded in the remaining portion of the halide 
in this layer, corresponding only to the last mono 
chrome net yet reproduced, and destined to ap 
pear in the purple complementary to the green 
of g; development is therefore then effected in 
purple. 

It will be understood that this successive de 
velopment may be very exactly adjusted as to 
density and as regards contrast factor, as well as 
in respect of the degree of diffusion in the color 
ing matter in each layer, this diffusion being suf- i 
ficient to eliminate all trace of the microscopic 
line structure of each image, since it is desired 
preferably to obtain a result by subtractive syn 
thesis. 
When all these operations have been carried 

out the next step is to dissolve the reduced silver 
present in the secondary images, as well as that 
to be eliminated from the entire primary silver 
image, and any unexposed silver halide that may 
still be present in the different layers is likewise 
diSSolved out. 

Second eacample 
If the three layers are superposed on the layer 

containing the primary silver images of the len 
· : ticular film, they may only comprise one layer of 

silver chloride (or silver chloro-bromide) adja 
cent the other two layers or positioned in between 
the two other layers of silver bromide. If these 
three layers are sensitised in respect of abso 
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lutely separate zones of the spectrum, and if the 
chloride layer is the first or second counting from 
the outside, the outermost layer is first exposed 
for imprinting thereon one of the secondary 
monochrome images, by rays corresponding to its 
sensitisation, these rays traversing the lenticula 
tions of the support and one of the primary 
monochrome silver images juxtaposed in the 
layer initially attached to the lenticular support; 
the second layer contacting therewith is then 
likewise exposed for the recording therein of an 
other of the secondary monochrome images; the 
chloride layer is then developed using a color 
developer having a low reduction potential and 
of a nature to develop only the secondary image 
of this layer. Thereafter, preferably with the aid 
of color developer, the latent secondary image in 
the bromide layer contacting therewith is devel 
oped. It then merely remains to expose the last 
bromide layer, which is in contact with that ini 
tially carrying the primary images by the rays 
for which it has been sensitised, in order to re 
cord therein the third secondary monochrome 
image, and then to develop this latter in colors. 

If this third layer is the chloride layer, the pro 
cedure will be to expose and treat selectively the 
outermost layer, then to expose the other two 
layers and to treat them selectively as has just 
been described in the preceding instance, by vir 
tue of the fact that they are composed of differ 
ent halides allowing of the employment of de 
velopers having different reduction potentials. 

Finally, the reduced silver and the halide re 
maining in all the layers is dissolved nut. 

In the two cases under consideration it will 
be understood that all requisite washing oper 
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ations are carried Out between the different treat- . 
ing steps, as also adequate drying or appropriate 
wiping of the lenticular face of the film to ensure 
the obtaining of the successive imprinting of the 
secondary images by means of the various appro 
priately directed beams. 

It then remains to wash and dry the film and 
to obliterate the lenticulations, for instance by 
varnishing, these lenticulations having ceased to 
be useful for color projection which may be ef 
fected in any type of projector without the neces 
sity for special measures or precautions. 

50 
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It will be understood that it is possible, with 
out departing from the i spirit of the invention 
and while using the technique described in the 
first example to superpose four emulsion layers 
instead of merely three. One of these layers may 
then preferably be rendered sensitive to an in 
visible region of the light spectrum. Under these 
conditions the layer i may only contain the com 
plete primary image - and may not be made use 
of to carry one of the secondary color images. 

Referring to Figure 2, in their order, from the 
Sllupport Fº outwards, the emulsion layers are de 
noted by 1, 2, 3 and 4, as in the case of the 
Examples previously given. Layer i and layers 
3 and 4 are silver chloride layers, the first pref 
erably highly transparent, and layer 2 is a silver 
bromide layer. 
Layer i is sensitive to blue only, and is also 

tinted with yellow coloring matter which absorbs 
blue rays, the coloring matter used for this pur 
pose being soluble in water in known manner. 

If layers 3 and 4 are respectively sensitive, for 
example to green in the case of layer 3 and to 
red in the case of layer 4, layér 2 being, like 
layer , sensitive to blue only, it will be understood 
that it is possible first to record a complete pri 
mary image in layer i, by blue light, for example 

  



2,851,019 
residual halide and metallic silver from the vari by copying a lenticular original bearing, in con 

ventional manner, its three monochrome com 
ponents recorded black and white. The elemien 
tary monochrome components are denoted by b, g 
and r. in the drawings. W 
This first layer f is developed but not fixed. 

The coloring matter in this layer disappears in 
the course of this first development or in the 
course of the washing which preferably follows 
the developing. Then, with the aid of red rays 
suitably directed, one of the monochrome com 
ponents, developed in the layer , is recorded in 
the red-sensitive layer 4, and preferably treated 
with chromogenic developer. An exposure of 
layer 3 is then similarly effected with green light, 
and another of the monochrome components of 

5 

0 

layer i is" developed and given its appropriate : 
coloration. |- A 

The operations performed thus far require 
merely that the spectral sensitisation of layer 4 
be resistant to the developmentº of layer , and 
that the corresponding sensitisation of layer 3 
be likewise resistant to the chromogenic develop 
ment of layer 4. 
When this point has been reached, ammonia is 

used to dissolve the chloride pres?nt in the layers 
i, 3 and 4. Lr 
All that remains to be dome then is to record, 

develop and color the last uncopied monochrome 
component of the layer , in the bromide layer 
2 which is the only one that is still sensitive to 
blue. After this, the halide and reduced silver 
present in all the images is dissolved out. 

In view of the fact that the developer used t0 
develop the image in layer i may not, without 
inconvenient effects on the other layers, contain 
a halide solvent which favors, in known manner, 
the contrast between the microscopic images, it 
will be of advantage to impregnate this first layer 
completely with yellow coloring matter. Indeed 
the presence of such coloring matter in layer 
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permits of the recording and developing of very 
well separated microscopic images on the surface 
of this layer. 
The lenticular film illustrated in Fig. 3 differs 

from that of Fig. 2 in that the layer , instead of 
being tinted with yellow coloring matter, is sepa 
rated from the remaining layers by a thin layer 
of yelloW varnish or the like 5 which absorbs blue 
rays, and which disappears in the course of the 
first development or the following washing oper 
ation. 
A lenticular film having tilhree or four layers 

may be similarly provided, to suit the method 
of exposure adopted. It is necessary, in the 
first place, that layer i be a panchromatic bro 
mide layer and separated from the succeeding 
layers by an qpaque varnish which strictly masks 
the other layers during the exposure of the first. 
This opaque varnish is composed for example of 
two coloring substances each of which absorbs 
one half of the visible spectrum. It is also suffi 
cient that the sensitising agents for this layer , 
and this opaque varnish, be soluble in water in 
known manner." w - 

The procedure may be as follows: after ex 
posure with fifter in conventional manner, "the 
black and white images are developed in the 
first layer, without fixing. The opaque varnish 
disappears in the course of this treatment. The 
two outermost layers, being “ as described above 
chloride layers º sensitised respectively to redt 
and green, are exposed in succession, with the use 
of appropriate radiations, and colored. They are 
then passed through ammonia to dissolve out the 
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3 
ous images. 

In a further embodiment, the three layers are 
assumed to be superposed on the single layer of 
a lenticular film after completion of the treat 
ment of this layer producing the primary black 
and white images. 
These three layers may be bromide or chloride 

layers, as desired, and the first, attached in con 
tact with the silver layer of this film, is sensitive 
to blue only and is tinted yellow or separated 
from the two others by yellow varnish soluble in 
hyposulphite for example. 
The two other layers are again sensitive, re 

spectively, to green and red. 
The first step is again, to record and color the 

outermost layer with the aid of appropriately 
colored and directed rays, in accordance with 
the technique hereinbefore described in connec 
tion with treatment of the outermost layers; the 
intermediate layer is then likewise treated, the 
recorded monochrome component being devel 
oped in colors. Finally, the last layer (in con 
tact with the layer originally forming a unit with 
the supporting film) is similarly treated beneath 
blue radiations to which it is sensitised, and it is 
then Colored. 

In conclusion, the yellow varnish, the residual 
halide, and the reduced silver are dissolved out of 
the various layers, for example, with the aid of 
Farmer’s Solution. 
In any case, the final step is to efface the len 

ticulations, by the application of heat, or by 
means of appropriate varnish. 

| Finally, it will be understood that one or sev 
eral of the layers may have been prepared in 
known manner with products capable of pro 
ducing coloring matter when brought into con 
tact with reduced silver, or may be prepared with 
dyes capable of being destroyed by contact with 
reduced silver and proportionately to the quan 
tity of such reduced silver, in the course of the 
successive treatment steps to which the second 
ary images are subjected. When it is a case of 
destroying coloring matter, the complete primary 
image in the layer i must of course be obtained 
as a positive. V 
AS regards the Sound track, Various modes of 

operation may be adopted of which the following 
is given by Way of example only: 
The sound track is directly produced in the 

layer carrying the primary images, preferably 
prior to the superposition of the other layers 
thereon. In this case, disappearance of the 

º sound track is prevented on the final dissolution 
of all the silver images, for example by protecting 
it by means of varnish, and if desired by limiting 
the breadth of the superposed layers of the emul 
sion destined to carry the secondary images over 
to the dimension of the primary images. . 
The layers thus superposed may then be given 

the total breadth of the primary innages including 
the sound track, without protecting with the aid 
of varnish the sound track thus initially record 
ed, in the form of a positive or negative as the 
case may be, in the first layer, provided that the 
SOundtrack be imprinted in one or more of the 
layers Superposed in contact therewith, with a 
view to developing the same in such one or more 
of the three colors as may be made º convenient 
for the method of projection used. * . 
After completion of the described procedure, 

the Silver sound track is dissolved along with the 
silver images in all emulsion layers, leaving mere 

  

  



4. 
1y a color copy of the sound track in one or more 
of the superposed layers. · 

It is equally possible to imprint the sound 
track directly in one or more of these layers only 
in the course of the treatment of these secondary 
layers without the sound track having been in 
itially recorded in the first layer attached to the 
lenticular Support. * 
Claims directed to the method of preparing 

the film are presented in my divisional applica 
tion Serial No. 527,936, filed March 24, 1944, 
Method of preparing color films. 

| claim: w 
1. Method of obtaining a photograph in color 

on a lenticular film with the separation records 
distributed in at least three layers of emulsions 
sensitized to different spectral radiations and su 
perposed on the smooth surface of said lenticu 
lar film, which comprises. exposing through the 
lenticultions and developing the film to form in 
the layer adjacent to the smooth surface of the 
film a complete temporary, lenticular three color 
record in black and white of the subject, succes 
sively subjecting the film to illuminations of dif 
ferent radiations directed through the lenticula 
tions, each time in such a direction as to illumi 
mate with the proper radiation One only of said 
black and white separation records to produce 
in one only of the emulsion layers, while begin 
ming by the layer the most distant from the 
smooth surface of the film, a latent record of the 
separation record illuminated, developing , and 
coloring said latent record, repeating for each 
successive layer the illuminating and developing 
and coloring operations for the remaining sepa 
ration records, the treatment of these layers 
being one at a time starting with that layer in 
contact with the air, and dissolving out any re 
maining reduced silver and silver halide from all 
of the layerS. 

2. Method of obtaining a copy photograph in 
color on a lenticular film having at least three 
sensitized emulsion layers superimposed on the 
smopth surface of its support, said emulsion lay 
ers being sensitive to different spectral radia 
tions, which comprises projecting a photograph 
On an Original film onto the copy film through 
the lenticulations, using light to which only the 
layer adjacent the support is sensitive and de 
veloping the film to form in said layer a com 
plete, temporary, lenticular three color record in . 
black and white of the original photograph, suc 
cessively subjecting the film to illuminations of 
different radiations directed through the lentic 
ulations, each time in such a direçtion. as to il 
luminate with the proper radiation - one only' of 
said black and : white separation records to pro 
duce in one only of the emulsion layers, while be 
ginning by the layer the most distant from the 
smooth surface of the film, a latent record of the 
separation record illuminated, developing and 
coloring said latent record, repeating for each 
successive layer the illuminating and developing 
and coloring operations for the remaining sepa 
ration records, the treatment of these layers 
being one at a time starting with that layer in 
contact with the air, and dissolving - out any re 
maining reduced silver and silver halide from 
all of the layers. : V v 

3. Method of obtaining a photograph in color : 
om a lenticular film, having at least three sensi 
tized emulsion layers superimposed on its smooth 
surface, said emulsion layers being sensitive to 
different spectral radiations, which comprises 

5 

0 

5 

2,851,019 
ing the film to form in the layer adjacent the 
smooth surface of the lenticular support a com 
plete, temporary lenticular three color record in 
black and white of the subject, successively sub 
jecting the film to illuminations of different 
radiations directed through the lenticulations, 
each i time in such a direction, as to illuminate 
with the proper radiation one only of said black 
and white separation records to produce in one 
only of the emulsion layers, while beginning by 
the layer the most distant from the smooth sur 
face of the film, a latent record of the separation . 
record illuminated, developing and coloring said 
latent record, repeating for each successive layer 
the illuminating and developing and coloring 
operations for the remaining separation records, 
the treatment of these layers being one at a time 

* starting with that layer in contact with the air, 

20 
and for obtaining the last permanent, colored, 
separation record, treating the corresponding 
temporary, black and white separation record in 
the layer adjacent the lenticular support to form 
the last colored separation record in said layer, 
and dissolving out any remaining reduced silver 
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and silver halide from all of the layers. 
4. Method of obtaining a photograph in color 

on a lenticular film with the separation records 
distributed in at least three layers of emulsions 
sensitized to different spectral radiations and 
superposed on the smooth surface of said lentic 
ular film, which comprises exposing through the 
lenticulations and developing the film to form in 
the layer adjacent to the smooth surface of the 
film a complete temporary, lenticular three color 
record in black and white of the subject, succes 
sively Subjecting the fillim to illluminations of 
different radiations directed through the lentic 
ulations, each time in such a direction as to il 
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luminate with the proper radiation one only of 
said black and white separation records to pro 
duce in one only of the emulsion layers, while 
beginning by the layer the most distant from the 
Smooth surface of the film, a latent record of the 
separation record illuminated, developing and 
coloring said latent record, and repeating for 
each Successive layer the illuminating and de 
veloping and coloring operations for the remain 
ing separation records, the treatment of these 
layers being one at a time starting with that layer 
in contact with the air, to obtain in the emulsion 
layers as many secondary records as there are 
primary records, said secondary records being 
in color complementary to those to which the 
primary , records correspond, and dissolving out 
the reduced silver and residual halide from the 
sensitized layers. 

60 

5. A method of obtaining a photograph in color 
wihich comprises providing lenticulations on one 
surface of a transparent support and on the op 
posite surface providing a first emulsion layer, 
providing a layer constituting a yellow filter on 
said first emulsion layer, providing on the layer 
comprising the yellow filter a next layer which is 
blue-sensitive and differs chemically from the 

635 

exposing through the lenticulations and develop- 75 

remaining layers on the support so that it will 
not be affected by the chemicals used for the 
developing and coloring of the layers exterior to 
it, and which exterior layers are subjected to such 
treatments in advance of the treatment of said 
blue-sensitive layer, recording on said first layer 
a primary image consisting of a plurality of par 
tial images corresponding to the color compo 
nents of the final reproduction, removing the 
yellow filter, thereafter successively exposing to 
the appropriate respective partial images in said 
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first layer, developing in color the remaining lay 
ers, and finally removing the images in said first 
layer together with any other residual silver or 
silver halide remaining in the emulsilon layers. 

6. A method of obtaining a photograph in 5 
color which comprises providing lenticulations 
on one surface of a transparent support and on 
the opposite surface providing a s plurality of 
emulsion layers whereof the first which is nearest 

tioned layer on said smooth surface a light sensi 
tive layer that is blue-sensitive, applying over said 
blue-sensitive layer a yellow filter, subsequently 
applying over said yellow filter layer additional 
light sensitive layers, successively exposing said 
additional light sensitive layers to the respective 
partial images recorded on said first mentioned 
light sensitive layer, developing said . additional 
layers in color, and finally eliminating the partial 

the support is yellow tinted and whereof the 10 images originally recorded without removing the 
next layer is blue-sensitive and differs chem 
ically from the remaining layers so that it will 
not be affected by the chemicas used fof the 
developing and coloring of the layers exterior to 

layer containing them, said layers being perma 
nently applied to constitute an integral structure 
with the support. 

8. A method of producing a photograph in color 
it, and which exterior layers are subjected to such 15 which comprises applying to the smooth surface 
treatments in advance of the treatment of saidi 
blue-sensitive layer, recording on said first layer 
a primary image consisting of a plurality of par 
tial images corresponding to the color compo 

Of - a transparent support, the opposite surface 
of which is lenticulated, a light - sensitive layer, 
recording on said layer a primary image com 
prising a plurality of partial images correspond 

nents of the final reproduction, removing the 209 ing to the color components of the final record, 
yellow tint, thereafter successively exposing to 
the appropriate respective partial images in said 
first layer, and developing in color the remaining 
layers, and finally removing the images in said 

subsequently applying over said first mentioned 
layer on said smooth surface a plurality of addi 
tional light sensitive layers whereof that nearest 
the support is blue-sensitive and is yellow tinted, 

first layer together with any other residual silver 25 successively exposing said additional light sensi 
or silver halide remaining in the emulsion layers. 

7. A method of producing a photograph in * 
color which comprises applying to the i smooth 
surface of a transparent support, the opposite 

tive layers to the respective partial images orig 
inally recorded, developing said additional layers 
in color, and finally eliminating the partial im 
ages originally recorded without removing the 

surface of which is lenticulated, a light sensitive 30 layer containing them, said layers being perma 
layer, recording on said layer a primary image 
comprising a plurality of partial images corre 
sponding to the color components of the final 
record, subsequently applying over said first men- , 

nently applied to constitute an integral struc 
ture with the support. 

ANNE HENRI JACQUES DE 
ASSUS ST. GENES. 

  


