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3 Claims. 

This invention relates to photographic color 
films having sound tracks thereon and particu 
larly to a method for producing Sound records 
On Such films. 

(Cl. 95-2) 
Our invention relates particularly to the pro 

duction of a silver or silver and minus red dye 
Sound image in a multi-layer photographic film 
in Which the color images in the layers are pro 

5 In the production of motion picture films com- duced by color-forming development and after 5 
prising two or more super-imposed layers con- removal of the silver consist of Substantially pure 
taining color images, it frequently happens that dye images. In the production of such films the 
the colors most suitable for visual reproduction metallic Silver is removed in the final step and, 
are not those which are most satisfactory for therefore, for the production of a silver or silver 

10 sound reproduction. The sound image should and minus red dye image in the sound track l0 
be dark in color, preferably black or at least the Operations of color processing must be carried 
predominantly minus red or minus infra-red. Out in Such a manner as to preserve the silver 
The sensitive cell used in reproducing the Sound in the Sound track area or at least in the upper 
is usually red sensitive, and the Sound track layer or two upper layers thereof. 

5 should absorb red or infra-red light. Further- A proceSS of this general type is described in lis 
more, since the scattering of the light from its Our prior Patent No. 2,113,329, granted April 5, 
passage through one or more emulsion layers im- 1938. As described in our prior patent the 
pairs its recording power and accordingly im- process of forming colored images in a multi 
pairs the recording of high frequencies, it is im- layer film consistS in exposing the film to a 

20 portant that the image in the sound track shall colored object, developing all of the layers in an 20 
be in the upper layer or layers. Ordinary developer to Silver images, removing 

In multi-layer films for color photography the Silver and exposing the remaining silver 
using the subtractive process the outer layer or halide to light to form reversed latent images, 
layer nearest the exposing light rays is usually and developing these images by successive steps 

25 blue-sensitive and is processed to minus blue, or to color images of a different color in each of 25 
yellow. This color is unsuitable for the sound the layers. This operation leaves silver and dye 
track image since it transmits red light and the images in the layers. The Silver is then bleached 
sound image must, therefore, be made in some to silver halide and removed with hypo to leave 
other color, or a combination of this color With clear transparent dye images. In this operation 

30 other colors to produce minus-red or black. there is no necessity for excluding light after the 30 
It is, accordingly, an object of the present in- Original bleaching of the silver and color devel 

vention to provide a method for the production opment. 
of Sound images in multilayer photographic The present process differs from our prior pro 
films, these images being confined principally ceSS in tWO particularS. In order to exclude the 

35 to the upper layer or layers and composed pref- sound image from the lower layer or layers of 35 
erably of silver or silver and a minus red dye. the film, the sound track portion is exposed to 
A further object is to provide a method for red or yellow light at some stage prior to the 
the production of a sound track image without first development. This completely exposes the 
affecting the dye image of the picture area. A loyer red-sensitive layer, or the lower red-sensi 

40 still further object of the present invention is tive layer and the intermediate green-sensitive 40 
to provide a method for producing a Sound track layer as the case may be, and this layer or these 
image Without resorting to mechanical means, layers thus exposed are developed and on reversal 
such as applicator rollers, or physical means, are entirely cleared of silver. The second difference 
such as protective warnish which permit differ- of the present process over that described in our 

45 ential treatment of the Sound track and picture prior application is that the final conversion of 45 
areas. Other objects Will appear from the fol- the metallic Silver in the film to silver halide 
lowing description of our invention. must be carried out in non-actinic light in order 
These objects are accomplished by certain ex- to prevent exposure of any of the portions of 

pOSure and processing methods Which Will be the film except those intended to be exposed at 
50 described. that stage. The Sound track is printed on the 50 

In the accompanying drawing FigS. 1 to 4 rep- film at this stage of the processing. 
resent Sectional views of a three-layer film hav- In the case of the production of negative and 
ing a sound track therein, the various figures positive films by our color development process, 
representing various stages in the processing a simpler method is involved. Since it is cus 

55 treatment. tomary not to print sound tracks on the nega- 55 
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2 2,159,280 
tive-film but only on the positive film, the SOUnd 
track may be printed on the positive by expos 
ing the upper layer or layers to blue light or 
blue-green light. 
Our process will now be described with par 

ticular reference to the accompanying drawing. 
As shown in Fig. 1 thereof 0 is the usual trans 
parent Support of cellulose nitrate, cellulose ace 
tate, Synthetic resin or other Suitable material 
having thereon the layers f, f2 and 3 sensitive, 
respectively, to red, green and blue light. Either 
before or after exposure of the picture area. A 
of the film the Sound track area B is exposed to 
red light. It is to be understood that the expo 
Sure of the picture area, must be limited to the 
region A and the expoSure of the sound area, 
must be limited to the region B in the Well known 
manner. After development in an ordinary MQ 
developer, the layers , f2 and 3 contain the 
metallic silver images 4, 5 and 6, respectively, 
and the layer fi contains in addition the com 
pletely exposed and developed silver represented 
at . The developer used at this stage may 
have the following composition: 
Monomethyl p-aminophenol sulfate 

gaS 5 
Hydroquinone------------------- do---- 10 
Sodium sulfite------------------- do---. 75 
Sodium carbonate--------------- do---- 30 
Potassium thiocyanate----------- do---- 134 
Potassium bromide-------------- do---- 2A 
Formalin (40%).----- cubic centimeters-- 2% 
Water to------------------------ do---- 1000 
The film is then Washed and bleached in a 

bath which removes the silver but does not at 
tack the silver halide present in each layer. 
This bleach bath may have the following com 
position: 

Cubic centimeters 
Potassium permanganate (4% solution)- 10 
Sulfuric acid (20% solution).-------------- 10 
Water ----------------------------------- 200 
After bleaching the film is again Washed and 

then subjected to a clearing bath of Sodium or 
potassium bisulfite or any other bath capable of 
removing from the film the manganese com 
pounds or other products that may have been 
formed in the bleaching operation. A 2% solu 
tion of sodium bisulfite is satisfactory. The 
film is again Washed, completely exposed and 
developed in the first color-forming developer 
which forms a blue-green dye in each of the 
layers. A suitable developer has the following 
composition: 
(0) p-Amino diethyl aniline monohydro 

chloride----------------- graS 3 
Sodium Sulfite--------------- do---- 5 
Sodium carbonate----------- do---- 50 
Potassium thiocyanate.------- do---- 2 
Water to-------cubic centimeters. 1000 

(b) m-Hydroxy or O-hydroxy diphenyl 
granS- 2A, 

Methyl alcohol-cubic centimeters 100 
(In use, b is added to d) 
The film after this step is illustrated in Fig. 2. 

It then contains silver and blue-green dye im 
ages 8, 9 and 20 in layers , f2 and 3, re 
Spectively, and Silver and blue-green dye images 
2 in the Sound track area of layers 2 and 3. 
The sound track of layer is clear since the 
Silver Which it Originally contained was entirely 
removed in the reversal treatment. 

The film is then carried through the custom 
alry series of color development steps described 
in our prior Patent 2,113,329, no special precau 
tion being taken to avoid exposure or develop 
ment of the sound track portions of layers 2 
and 3. This processing results in the forma 
tion of silver and dye images in the separate 
layerS. 
The next treatment of the film consists of a 

bleaching in a bath. Which converts the metallic 
Silver in each of the layers to Silver halide With 
Out affecting the dye images. A bath suitable 
for this process may have the following COm 
position: 

Potassium ferricyanide----------- grams. 20 
Potassium bromide------------------ do - 10 
Water------------------cubic centimeters 1000 

After this step the film appears as shown in 
Fig. 3 of the drawing. The layers , 2 and 3 
contain, respectively, silver halide and dye in 
ages 22, 23 and 24 and the layers 2 and 3 con 
tain in the sound track portion completely col 
ored areas 25 and 26. The image in layer is 
colored blue-green. The images in layer 2 are 
colored magenta, and the images in layer 3 are 
colored yellow. This step must be carried Out 
in darkness or in non-actinic light So that the 
sensitive silver halide formed is not exposed at 
this time. 

After the usual Subsequent Washings the film 
is passed through an exposing device which ex 
poses only the sound track portion and a sound 
track image thereby printed in this portion. For 
this portion an intense spot of white light may 
be directed upon the sound track portion. While 
the remainder of the film is carefully masked. 
The film is then subjected to an ordinary silver 
developer, containing low sulfite, high bromide 
and no solvent, after which it is Washed and 
dried as usual. By this means the Sensitive 
halide in only the sound track portion has been 
exposed and will redevelop and the halide in 
the remaining picture area will fix out, leaving 
the clear dye images behind. 
The film at this final stage is represented in 

Fig. 4 in which the layers , 2 and 3 contain, 
respectively, the clear dye images 27, 28 and 29, 
and the layers 2 and 3 contain in addition in 
the sound track area, the sound images of me 
tallic silver and dye 30 and 3. 
In this method of processing it is to be noted 

that the sound track portions of the layers 2 
and 3 in addition to containing the Silver images 
30 and 3 are also completely colored With ma 
genta, and yellow dyes, respectively. Since the 
usual electric cells used for reproducing Sound 
are sensitive only to red light, the red produced 
by the combination of the magenta, and yellow 
dyes has the same effect on the electric cell as 
White light and can be disregarded. 
As a modification of our invention the final 

development of the sound images 30 and 3 may 
be carried out in a blue-green Color-forming de 
veloper to form combined silver and blue-green 
images in the layers 2 and 3. This has the 
effect of increasing the opacity of the sound im 
age. This developer may be the same as that 
used for the production of the blue-green dye 
image in the red-sensitive layer. 
The film which has been processed by the 

methods described above may have the Sound in 
age intensified after processing by rehalogeniz 
ing it, for example, with a ferricyanide-bromide 
bleach followed by Washing and redevelopment 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65. 

70 

75 



O 

15 

20 

25 

30 

2,159,280 
in a minus red color developer. Any other meth 
od of intensification not injurious to the dye 
image may also be used, Intensifiers involving 
strong acids or very powerful reducing or oxidiz 
ing agents should generally be avoided. The sil 
Wer Sound track image produced as described 
above may also be converted into a silver sulfide 
image by any of the usual sulfiding methods. 

It is to be understood that the specific method 
of procedure and the formulae included above 
are by Way of example and that our invention is 
to be taken as limited only by the scope of the 
appended claims. 
What we claim is: 
1. The process of forming picture and sound 

images in a photographic film having a plurality 
of layers each sensitive to a different spectral 
range, which comprises exposing the picture area, 
of the film to a subject and completely exposing 
at least the lowermost of the lower layers of the 
sound track area, developing the film in a black 
and white developer and removing the metallic 
silver thus formed, redeveloping the remaining 
silver halide in color-forming developers to form 
differently colored dye and silver images in each 
layer, converting the Silver to Silver halide in 
non-actinic light to prevent fogging of the pic 
ture area, printing and developing to metallic 
Silver a sound image in the Sound track area of 
at least the uppermost layer, and removing the 
residual silver halide from the film. 

2. The process of forming picture and sound 
images in a multi-layer photographic film having 
a plurality of layers each sensitive to a different 
spectral range, Which comprises exposing the 
picture area of the film to a Subject and com 

3 
pletely exposing at least the lowermost of the 
lower layers of the sound track area, developing 
metallic Silver images in the exposed portions of 
the film by means of a black and white developer, 
removing the developed Silver images without af 
fecting the unexposed portions of the film, suc 
cessively color developing images of metallic sil 
wer and a different dye in each of the layers, 
bleaching the metallic Silver images thus formed 
to a sensitive silver Salt in non-actinic light, 
printing a Sound image in at least the upper layer 
of the SOUnd track portion of the film only and 
developing it to metallic silver, and removing the 
unexposed Sensitive Silver Salts from the film. 

3. The process of forming picture and sound 
images in a multi-layer photographic film having 
a plurality of layers each sensitive to a different 
Spectral range, which comprises exposing the pic 
ture area of the film to a subject and completely 
exposing at least the lowermost of the lower lay 
ers of the sound track area, developing metallic 
silver images in the exposed portions of the film 
by means of a black and white developer, remov 
ing the developed silver images without affecting 
the unexposed portions of the film, Successively 
color developing images of metallic silver and a 
different dye in each of the layers, bleaching the 
metallic silver images thus formed to silver halide 
in non-actinic light, printing a sound image in 
at least the upper layer of the Sound track por 
tion of the film only and developing it to metallic 
silver, and removing the unexposed silver halide 
from the film. 

LEOPOLD D. MANNES. 
LEOPOLD GODOWSKY, JR. 
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