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Serial No. 339,812

ALIEN PROPERTY CUSTODIAN

COLOUR FILMS

Anne Henri Jacgques de Lassus Salnt Genies,
Versallles, France; vested In the Alien Property

Custodlan

Application filed June 10, 1940

This 1s & continuation-in-part of my applica-
tion Serial No. 263,996 flled 24th March 1938 for
“Colour Alms".

This invention relates to colour fllms having
lenticulations destined to allow of the separate
recording of the separation monochromes and
having a plurality of superposed sensitised layers
in which these successive recordings are effected.
The invention relates particularly to a novel ar-
rangement of such fllms and to modes of opera-
tion which enable superposed images to be ob-
talned in the said layers, these Images being pref-
erably coloured by the method of subtractive syn-
thesis.

In accordance with the invention the fllm 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-
tinet images by any known method, for example
by rendering these layers sensitive to different
reglons of the spectrum. The fArst 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 conslsting in the usual
manner of a plurality of primary black and white
Jjuxtaposed monochromes, the monochrome im-
ages that have been successively recorded are se-
lectively 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, 1. e. that furthest
removed from the support, and proceeding sys-
tematically towards the lowermost layer.

According to one embodiment a lenticular fllm
is obtalned bearing black and white primary
monochrome tmages Juxtaposed in known man-
ner in the single emulsion layer of any sultable
composition, which alone is normally attached
to the lenticular suppotrt; and the treatment of
this film is Anished in the conventional manner
by washing and drylng after fixing. On this
film, which presents posltive or negative images as
required, there are adjoined, in accordance with
any known technlque, the multiple sensitlsed
layers in which the chromogenic treatments are
to take place, proceeding In every case in the
stated order from the outermost towards the in-
nermost layer,

By virtue of the application of the means ac-
cording to the invention it becomes possible:

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

cording the secondary monochrome images and
the operations for their development; this result
is ohtained by the particular orientation, in re-

spect of each of these images, of the beams re-

“cording these monochremes through the len-
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ticulations and the primary images, without sac-
rifice of regisiration, the latter having been ob-
tained originally by development of the complete
primary image;

2. To separate strictly, in space, the secondary
monochromes by distributing them between the
adjacent layers of emulsion; this separation is ob-
tained by the sensitisation of these layers for dis-
tinct spectral zones;

3. To avoid all projection of a secondary mono-
chrome image, developed and possibly coloured
on another layer, This result is due to the ap-
plication of the means stipulated under 1 and 2
above, in the order from the outermast layer to
the Innermost layer in contact with the cellulosic
support;

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

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

In the accompanying drawings:

Figure 1 represents in magnified eross-section
one type of film which may be used in carrying
the invention into effect,

Figure 2 represents In magnifled cross-section a
further type of film, and

Figure 3 represents in magnifled cross-section a
modiflcation of the type of film shown in Figure 2.

Firgt example

Figure 1 of the accompanying drawings repre-
sents an embodiment of a fllm adapted In manu-
facture to carry on one of its faces for example
three emulsion layers sensitised to distinct zones
of the spectrum comprising visible or Invisible
radiatlons, this film belng provided with len-
ticulations on the other face prior to the record-
ing of the complete primary image.

It is assumed that the emulsion of layer [ In
immediate contact with the support F is suf-
ficiently transparent to allow the two other layers

3 2 and 3 to be exposed by light traversing layer 1.

Layer i, sensitive only to red rays for example,
is first Imprinted by itself by means of such rays
passing through the lenticulations, with the aid
of a sujtable optical system in a well established
known manner, with a view to being able to de-
velop in this layer | a complete primary image
composed for example of the three black and
white monochrome llne negatives b, g, r, reproduc-
ing the monochrome of an original.

Since the two other layers 2 and 3 are not
sensitive to the radiation which hag just been
used, these layers are not affected by the above
operations.

Prior to any fixation, one of the secondary
positive monochromes is then recorded in the



layer 3. This monochrome ls derived from the
primary image with the ald of beams of rays of
any desired orientation and corresponding to the
zone of the spectrum for which this layer 3 is
sensitized; these beams are directed by the len-
ticulations onto the selected primary mono-
chrome only.

The subsequent precedure may then, for ex-
ample, be as follows:

It is assumed that there may be used colour
developers such as are at present known, capable
of developing the three layers each In a prede-
termined colour. If layer 8 is sensitive to blue for
example, it 1s iImprinted by blue light, directed for
example as indicated by the arrow 4, to traverse
the primary monochrome corresponding in the
flgure of the drawing to the red monochrome r.
In this way there is obtained a positive image
which is developed in bluish green complemen-
tary to the red of the image in layer I, in an
appropriate colour developer. Genersally speak-
ing a certaln amount of reduced sllver remains
mixed with the revealed colouring 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 posltive monochrome
b corresponding for example to blue and destlned
to come out in the yellow complementary to this
blue; this layer 2 is then developed s0 a5 to reveal
a yellow posltive.

Finally, in layer {, 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
monochrome not yet reproduced, and destined to
appear 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 colour-
ing matter in each layer, this diffusion being suffi-
clent to eliminate all trace of the microscopic
line structure of eaeh 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 like-
wise dissolved out.

Second example

If the three layers are superposed on the layer
contajning the primary silver images of the len-
ticular ilm, they may only comprise one layer of
silver chloride (or silver chloro-bromide) adja-
cent the other two layers or positioned in be-
tween the two other layers of sllver bromide. If
these three layers are sensltised in respect of ab-
solutely separate Zones of the spectrum, and if
the c¢hloride layer is the flrst or second count-
ing from the outside, the outermost layer is first
exposed for imprinting thereon one of the sec-
ondary monochrome imeages, by rays correspond-
ing to its sensitisation, these rays traversing the
lenticulations of the support and one of the pri-
mary monochrome silver images juxtaposed in
the layer initially attached to the lenticular sup-
port; the second layer contacting therewith is
then likewlse exposed for the recording therein
of another of the secondary monochrome Images;
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the chloride layer is then developed using a
colour developer having a low reduction poten-
tial and of a nature to develop only the secondary
image of this layer., Thereafter, preferably with
the aid of colour developer, the latent secondary
image in the bromide layer contacting therewith
1s developed. It then merely remains to expose
the last bromide layer, which 1s in contact with
that initially carrying the primary Images by the
rays for which it has been sensitised, in order to
record therein the third secondary monochrome
image, and then to develop this latter in colours.

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 lay-
ers and to treat them selectively as has Just been
described in the preceding instance, by virtue of
the fact that they are composed of different
halides allowing of the employment of developers
having different reduction potentials,

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

In the two cases under consideration it wlll be
understood that all requisite washing operations
are carried out between the different treating
steps, as also adequate drying or appropriate wip-
ing of the lenticular face of the film to ensure the
obtaining of the successive imprinting of the sec-
ondary images by means of the varlous appro-
priately directed heams.

It then remains to wash and dry the film and to
obliterate the lenticulations, for Instance by var-
nishing, these lenticulations having ceased to be
useful for colour projection which may be effected
in any type of projector without the necessity for
speclal measures or precautions.

It will be understood that it 1s possible, without
departing from the spirit of the Invention and
while using the technigue 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 invisible re-
glon of the light spectrum. TUnder these condi-
tions the layer | may only contain the complete
primary image and may not be made use of to
carry one of the secondary colour images.

Referring to Figure 2, in their order, from the
support 2 outwards, the emulsion layers are de-
noted by I, 2, 3 and 4, as in the case of the ex-
amples previously given. Layer | and layers 3
and 4 are silver ehloride layers, the first prefer-
ably highly transparent, and layer 2 Is a stlver
bromide layer.

Layer | is sensitive to blue only, and 1s also
tinted with yellow colouring matter which ab-
sorbs blue rays, the colouring matter used for
this-purpose belng soluble in water in known
MmAanner,

If layers 8 and 4 are respeetively sensitive, for
example to green in the case of layer 3 and to red
in the case of layer 4, layer 2 being, like layer |,
sensitive to blue only, it will be understood that it
is possible first to record a eomplete primary im-
age in layer I, by blue light, for example by copy-
ing a lenticular original bearing, in conventional
manner, its three monochrome components re-
corded black and white. The elementary mono-
chrome components are denoted by b, ¢ and r in
the drawing.

This first layer | 1s developed but not fixed.
The colouring 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
sultably directed, one of the monochrome com-
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ponents, developed in the layer I, 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
layer { is developed and given its appropriate
colouration.

The operations performed thus far require
merely that the spectral sensltisation of layer 4
be resistant to the development of layer I, and
that the corresponding sensltisation of layer 3 be
likewise resistant to the chromogenic develop-
ment of layer §.

When this point has been reached, ammonia is
used to dissolve the chloride present in the layers
1,3and 4.

All that remalns to he done then is to record,
develop and colour the last uncopled monochrome
component of the layer 1, in the bromide layer 2

which 1s the only one that i still sensitive to blue. -

After this, the hallde and reduced silver present in
all the images Is dissolved oul.

In view of the fact that the developer used to
develop the image in layer | may not, without in-
convenlent effects on the other layers, contain a
halide solvent which favours, in known manner,
the contrast between the microscopic lmages, it
will be of advantage to impregnate this first layer
completely with yellow colouring matter. Indeed
the presence of such colouring matter in layer |
permits of the recording and developing of very
well separated microscopic lmages on the surface
of this layer.

The lenticular fllm illustrated in Fig. 3 differs
from that of Fig. 2 in that the layer |, instead of
being tinted with yellow colouring matter, Is sep-
arated from the remaining layers by a thin layer
of yellow varnish or the ltke 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 three or four layers
may be similarly provided, to suit the method
of exposure adopted. It Is necessary, in the first
place, that layer |§| be a panchromatic bromide
layer and scparated from the succeeding layers
by an opaque varnish which strictly masks the
other layers during the exposure of the first.
This opaque varnish is composed for example of
two colouring substances each of which absorbs
one half of the visible spectrum. It is also suffi-
clent that the sensitising agents for this layer I,
and this opague varnish, be soluble in water in
known manner.

The procedure may be as follows: after ex-
posure with fllter In conventional manner, the
black and white images are developed in the first
layer, without fixlng. The opaque varnish dis-
appears in the course of this treatment. The
two outermost layers, being as described above
chlorlde layers sensitised respectively to red and
green, are exposed in succession, with the use
of appropriate radiations, and coloured. They
are then passed through ammonia to dissolve out
the residual halide and metallic silver from the
various 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 moride or chloride
layers, as desired, and the first, attached In con-
tact with the silver layer of this film, is sensitive
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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 colour
the outermost layer with the aid of approprlately
coloured and directed rays, in accordance with
the techhique described in the specification of
the parent patent; the intermediate layer Is then
likewise treated, the recorded monochrome com-
ponent being developed in colours. Finally, the
last layer (in contact with the layer originally
forming a unit with the supporting film) s sim-
ilarly treated beneath blue radiations Lo which
it is sensitised, and it is then coloured,

In conclusion, the yellow varnlsh, 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 15 to efface the
lenticulations, by the applicatlon of heat, or by
means of appropriate varnish,

Finally, it will be understood that one or sev-
cral of the layers may have been prepared in
known manner with products capable of pro-
ducing colouring matter when brought Into con-
tact with reduced silver, or may be prepared with
dyes capabie 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 colouring matter, the complete pri-
mary image in the layer | must of course be
obtalned as a positive,

As regards the sound track, various modes of
opergtion may be adopted of which the following
is glven 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
sound track is prevented on the final dissolution
of all the sllver images, for example by protect-
ing it by means of varnish, and If desired by
limiting the breadth of the superposed layers of
the emulsion 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 images includ-
ing the sound track, without protecting with the
ald of varnish the sound track thus Initially
recorded, in the form of a positive or negative
as the case may be, In the first layer, provided
that the sound track be Imprinted in one or more
of the layers superposed In contact therewlith,
with & view to developing the same in such one or
more of the three colours as may be made con-
venient for the method of projection used,

After completion of the described procedure,
the silver sound track is dissolved along with the
sllver images in all emulsion layers, leaving mere-
ly a8 colour 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 ini-
tlally recorded in the first layer attached to the
lenticular support. .

ANNE HENRI JACQUES D&

LASSUS 8T, GENIES.



