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2 Claims. 

It is of course well known to combine the pro 
duction of a colored photographic picture with a 
sound image, in order to obtain a combined pic 
ture and sound film. For this purpose it is usual 
to employ an imbibition, tanning or mordanting 
process, in which the image is colored subsequent 
ly by means of a Water-soluble dyestuff. 
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It has been found that these toning, coloring 
or imbibition processes do not permit of a satis 
factory projection, because, owing to the diffu 
sion of the dyestuff in the layer there is an in 
crease in the size of grain, which impairs the 
sharpness of the image. This is particularly ap 
parent in the case of the sound record, in which 
the fine overtones or higher notes are greatly af 
fected. 

In order, therefore, to solve the problem of 
producing a colored picture and sound film, it 
has been necessary to devise a new process full 
filling three conditions: 

(1) Density of the dyestuff deposit in propor 
tion to the density of the silver image; 

(2) A size of grain in the dyestuff deposit at 
least as fine as that of the silver image, or prefer 
ably even finer; 

(3) Coincidence between the color of the Sound 
record and the sensitiveness of the photo-elec 
tric reproducing cell. 
The present invention solves this problem in 

novel and reliable fashion, the Sound record be 
ing produced in the form a pure dyestuff-image. 
For this purpose it is possible either to color the 
emulsion prior to its application to the support, 
or to color diffusely the finished layer in a sepa 
rate bath before or after the production of the 
silver image. In contradistinction to the known 
imbibition or tanning processes the invention em 
ploys non-diffusing dyestuffs. Dyestuffs of this 
nature are obtained in the known manner by 
fixing the dyestuff in the layer by mordanting or 
by the formation of a lake or a deposit on the 
layer. It is also possible to color the binding 
agent of the light-sensitive or developed layer 

... if the local destruction of the dyestuff taking 
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place later is performed in acid reaction. If basic 
dyestuffs are employed, which are not fixed by one 
of the means stated, the destruction of the dye 
stuff must be effected in an alkaline or neutral 
agent. 
By way of explanation reference may be made 

to the following example: The material em 
ployed for producing a combined picture and 
sound film is a normal positive cinematograph 
film. Onto this there is copied by means of a 
positive, a black silver image, which is developed 

(C. 88-16.2) 
and fixed in the usual fashion. The film is now 
colored entirely in diffuse fashion by immersion 
in a dyestuff solution, for example diamine pure 
blue FF (424), a film being obtained, viz., a nega 
tive, in which both the picture portion as well 
as the sound record are colored blue. 
This film is to remain diffusely colored in the 

picture portion, the sound portion being repre 
Sented by a blue dyestuff image. For this pur 
pose the sound track is treated with a solution 
consisting of 
Thiocarbamide ------------------------ g-- 5 
Citric acid ---------------------------- g-- 5 
Water------------------------------Ccm-- 100 
as described in my co-pending application Serial 
No. 572,232. In this bath the dyestuff is destroyed 
at the points of the silver deposit, but remains at 
the fixed points where there is no silver deposit 
or only very little silver. In this manner a re 
versed image is obtained. From this image the 
then remaining silver is removed by the use of 
a silver dissolving agent. For this purpose there 
may be employed, for example, Farmer's reduc 
er, which consists of an aqueous Solution of S0 
dium thiosulphate and potassium ferricyanide. 
The metallic silver is accordingly dissolved, and 
there remains a pure dyestuff image at the point 
of the sound record. The complete film, there 
fore, now comprises a diffusely colored blue pic 
ture portion and a pure blue dyestuff Soun 
image. 
The dyestuff may be introduced into the layer 

at any desired time. Thus, for example, the de 
sired dyestuff may be added to the emulsion prior 
to its application to the support, the exact amount 
thereof being determined by the coloring proper 
ties of the dyestuff or according to other aspects 
of a specific nature, as in trick films. If the 
dyestuff. bleeds, the same will be made insoluble 
by a corresponding binder. For this purpose 
there may be employed the known mordants or 
Substances which cause a lake or other deposit in 
the emulsion. Warious dyestuffs do not require 
a particular binding agent, as they do not dif 
fuse. These are acid, substantive or azo-dye 
Stuffs. 

For a multi-color image there are produced the 
requisite number of colored emulsions, which are 
then poured one. upon the other or are applied 
to either side of the support. In two-color proc 
esses the one emulsion will be, for example, red 
orange and the other blue-green. 
Three-color stock may comprise, for example, 

a purple-red layer, a yellow layer and a blue 
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green layer, these layers likewise being applied 
to one or both sides of the support. 

In multi-color material the sound record may 
be copied into any or all of the layers. If one 
layer is used, this will be selected So as to cor 
respond with the sensitiveness of the reproducing 
cell. The remaining layers will be exposed either 
diffusely or not at all. If they are not exposed, 
the silver halide will not be varied upon the Sub 
sequent development, so that the same will after 
wards be fixed in clear form. To deströy the 
dyestuff there will be employed an agent which 
destroys the dyestuff entirely, for example so 
dium hydrosulphite. 

If the dyestuff has ben diffusely exposed, the 
same will be destroyed with an acid thiocarba 
mide solution at all points, because the silver 
halide is developed diffusely upon the develop 
ment. 
Instead of destroying the dyestuff at the point 

not exposed to the sound record, i. e., to make 
the film transparent, the dyestuff may also be 
allowed to remain. The sound is copied, for ex 
ample, into the blue layer and the red layer ex 
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posed diffusely, while the yellow layer is not ex 
posed. Upon the subsequent destruction of the 
dyestuff in the developed and fixed image by 
means of an acid thiocarbamide solution a blue 
sound image is accordingly obtained on a yellow 
ground. 

If on the other hand the sound were produced 
evenly in all three layers, a subtractive black 
image would result. The destruction of the dye 
image at the position of the silver image may also 
be effected by means of coupled reactions, as made 
known by Luther and V. Holleben, or on previous 
ly treated silver images, by previously converting 
them into a mordant or tanning them and then 
causing a dyestuff-destroying agent to act on 
them. All these reactions have the advantage of 
being useful for the reproduction of Sound by vir 
tue of the fact that dyestuff that is already present 
is destroyed in the layer and is not merely subse 
quently allowed to diffuse into a mordanted or 
tanned layer, since this mode of action actually 
produces the disturbing lack of sharpness. 
By way of explaining the invention, reference 

may be had to the accompanying flow sheet 
wherein:- 

Figure 1 diagrammatically illustrates the proc 
ess used in performing the invention to provide 
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one type of material; and 
Figure 2 illustrates the practising of the process 

to provide an alternative type of material from 
that resulting in Figure 1. 
According to the invention, all the above-men 

tioned agents which have a selective dye-stuff de 
stroying effect are suitable for the production of 
sound images; they all produce good whites. The 
majority of the methods mentioned, however, are 
too troublesome, so that in practice One will main 
ly work in accordance with the methods of the 
processes of the prior inventions of the appli 
cant, because these lead to the desired result in a 
single bath. 
The methods referred to are suitable for the 

production of sound images both by the intensity 
process and the transversal process. For the lat 
ter process, the dye images are superior to the 
silyer image because a thoroughly grainless 
image results. 
The production of the characteristic of the 

layer that is necessary for the correct reproduc 
tion of sound may, according to the invention, be 
very readily influenced by alteration of the ex 

agent are kept constant. 

photo-cells. 

posure, time of development, concentration of 
color and also by the duration of the action of the dyestuff-destroying agent. In carrying out the 
present process, one is therefore in a position to 
make the characteristic curve of the sound 
image have any desired shape (according to the 
requirements) for the purpose of obtaining a 
distortionless reproduction of sound. It is, how 
ever, Sufficient if, for example, only two of the 
above mentioned factors are varied and, for ex 
ample, the concentration of the color and the 
duration of action of the dyestuff-destroying 

It is therefore possible 
in the case of Ordinary black-and-white sound 
copying, to directly obtain a definite character 
listic for the copy merely by varying the exposure 
and the duration of the development. For the 
purpose of testing, measuring or checking, either 
a wedge or a degree Scale is copied and this is 
Compared with the copy matter in the light that 
is complementary to the color of the sound strip. 
With complementary light both are black or, ac 
cording to the invention, comparison dr compara 
tive measurement with the black-and-white copy 
matter or checking wedge or degree wedge is not 
effected with the eye but with a photo-cell. 
Since the sensitivity of the eye is different from 
that of the photo-cell, the checking is, accord 
ing to the invention, determined with the photo 
'cell that is intended for the sound reproduction 
and the copy matter or black-and-white degree 
scale and the resulting dye sound images are com 
pared with each other. 
The colored image is, according to the inven 

tion, produced in a light-sensitive material which 
already contains the dyestuff in the layer or has 
subsequently been introduced into the latter. 
This layer may also consist of composite layers 
formed by the consecutive formation of a plu 
rality of differently colored and sensitive partial 
layers, or may be applied on one or both sides of 
a layer-carrier, for example again in accordance 
with prior processes of the applicant's. The 
Sound image may, according to the invention, ex 
tend Over One or more partial images or partial 
layers and be kept in any desired color. MIt is 
consequently possible to produce sound images 
which are adapted to the sensitivity of various 

For example, if the sensitivity of the 
photo-cell lies in the blue, a yellow sound image 
will be used. The sound image may be produced 
in One Color Or may form a mixture of a number 
of colors or, if required, may show a subtractive 
black. In the case of the intensity process, it is, 
according to the invention, to be preferred to 
restrict oneself, as much as possible, to one layer 
or partial layer or color in order to obtain an 
exact agreement. For this purpose, the colors of 
the remaining layers or partial layers can be 
bleached-i.e., destroyed-in the same bath or 
previously at the position of the sound trace or in 
the partial layers which cover the sound record, 
but which themselves contain no sound record, 
by localizing the quantity of silver, which effects 
the destruction of the dyestuff, simultaneously or 
subsequently by exposure, if required with suit 
ably colored light, at the places in the layers in 
which no sound image is produced and the dye 
stuff is subsequently destroyed by the same or 
similar means. However, the remaining colors 
may also be left in the layer. For example, if one 
has a material which has layers on both sides and 
in which the front layer contains a red dyestuff, 
the latter is left unchanged at the position of the 
sound trace and the sound image is produced in 
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the back blue-colored layer, For the reproduc 
tion, there will be used in this case a photo-cell 
whose sensitivity maximum coincides with the ab 
sorption maximum of the dyestuff or is very close 
to it-e. g., it lies in the red. 
What I claim and desire to secure by Letters 

Patent of the United States is:- 
1. The method of producing multi-color kine 

matographic sound films in a pre-dyed photo 
graphic material comprising a Support and a 
plurality of differently colored and light sensitive 
layers, which consists in photographically print 
ing the sound image into the sound area of that 
layer, containing a dyestuff, whose color is com 
plementary to the sensitiveness of the photo 
electric device used in reproducing the film; 
developing the film, then treating the developed 
film with a dye destroying bath to destroy the 
dyestuff of the film selectively in proportion to 
the silver present in each layer, thereby remov 
ing the dyestuff locally in the picture area of all 
of the layers and also locally in the Sound area 

, of the said layer which absorbs the light acting 
on the photo-electric cell, and removing the dye 

3 
s totally in the sound area of at least one other 
ayer. 
2. The method of producing multi-color kine 

matographic sound films in a pre-dyed photo 
graphic material comprising a support and a 
plurality of differently colored and light sensitive 
layers, which consists in photographically print 
ing the sound image into the sound area of that 
colored layer which contains the dyestuff whose 
color is complementary to the sensitiveness of the 
photo-electric device used in reproducing the film, 
diffusely exposing the sound area of at least one 
of the other layers, developing the film, then 
treating the developed film with a dyestuff 
destroying bath to destroy the dyestuff of the film 
selectively at the points where silver is present in 
each layer, thereby removing the dyestuff locally 
in the picture area of the layers and also locally 
in the sound area of that layer which absorbs the 
light acting on the photographic cell, and remov 
ing the dyestuff totally in the sound area of at 
least one other layer. 

BéLA GASPAR. 
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