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15 Claims. 

This invention consists in improvements in or 
relating to the production of composite photo 
graphic images and has for an object to provide 
a method whereby two superposed photographic 
images - may be produced at different levels in 
an emulsion layer whibh may be a single uni 
form layer or a composite layer formed by two or 
more Superposed emulsion coatings. A further 
object is to provide a method whereby the images, 
which may be colour separation records, may be 
produced in colour so that the final composite 
picture appears in approximately natural colours. 
The invention consists in the method of pro 

ducing two photographic images superposed in a 
light sensitive emulsion layer which consists in 
exposing opposite sides of the layer to form latent 
images at those sides respectively and develop 
ing the layer from one surface thereof by the use 
of two developers in succession one adapted pref 
erentially to develop the image nearer to the sur 
face. of the layer to which it is applied and the 
other to develop preferentially the image remote 
from that surface. 

In the preferred form of the invention the 
latent images correspond to different colour 
sensations of the subject and the developers em 
ployed include.colour forming substances adapted 
to develop, with the silver images which are sub 
sequently dissolved away, images in the appro 
priate colours. - I 

Substances which, when added to a developer, 
cause development to proceed more rapidly in 
the depths of an emulsion than on the surface are 
those which form highly insoluble compounds 
with silver salts, for example soluble iodides and 
sulphides such as those of sodium and potassium, 
and those which form complex salts with silver 
salts such as thiosulphates and cyanides. All ', 
these substances are believed to be characterized 
by the fact that they reduce the concentration 
of free silver ions in the emulsion. Of the sub 
stances available which cause development to 
proceed more rapidly in the depths of an emul 
sion than on the surface we have found that 
iodides are not entirely satisfactory as they ap 
pear to interfere with the full production of 
colour. Sulphides are also unsuitable as they 
cause blackening and fog. Potassium cyanide 
may be used or sodium thiosulphate. We prefer 
the latter substance added in small concentra 
tions, to the developing Solution. O 
One method of carrying out the invention is 

to expose a light sensitive emulsion, preferably 
dyed with a yellow dye, first from the front side 
of the emulsion, and then through the support 

(C. 95-2) 
ing base for the emulsion. The emulsion is first 
developed with a known colour developing solu 
tion, to which has been added a high proportion 
Of an inorganic Salt to prevent excessive SWelling 
of the emulsion, until the surface image is fully 
developed. It is washed and development is con 
tinued in a second colour developer containing 
a Small quantity of a Substance which depresses 
the concentration of free silver ions, for example 
a soluble thiosulphate or iodide such as sodium 
or potassium thiosulphate or sodium or potas 
sium iodide. The exact quantity must be found 
by trial and error to suit the developer used and 
the thickness of the emulsion. The second solu 
tion develops the image in the depths of the 
emulsion without producing substantial further 
development in the surface of the emulsion. The 
developed silver images are then bleached fixed 
and washed producing two Superposed colour 
images on a single support as indicated diagram 
matically in Figure 1. 
A second method of carrying out the inven 
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tion to produce a photograph of the form indi 
cated in Figure 1 is to expose an emulsion, pref 
erably dyed with yellow dye, first from the front 
side of the emulsion and then through the sup 
porting base, and develop the surface image with 
an energetic developer in which development is 
completed in less than one minute and which is 
loaded with inorganic salts or glycerine to delay 
its penetration into the depths of the emulsion. 
Such energetic developers are well known and 
normally contain a vigorous accelerator such as 
sodium hydroxide or concentration of potassium 
carbonate exceeding 6% in place of the more 
usual sodium carbonate. This surface developer 
may not be a colour developer and may produce 
a normal photographic image in silver. The in 
age near the base is then developed with a depth 
developer of the type described containing sub 
stances which depress the concentration of silver 
ions and at the same time producing a colour 
image of the type characteristic of the so-called 
colour developers. The surface silver image is 
then converted to a coloured image by any of 
the well known colouring processes such as 
chemical toning, dye toning or the method re 
vealed in British patent specification No. 377,706. 
As an example of another way of carrying the 

invention into effect, an ordinary blue sensitive 
bromide emulsion stained with tartrazine to pre vent light penetrating through-the-emulsion, and 
coated on glass was exposed through the back 
through a negative and from the front through 
another negative. The plate was developed with 
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2 
a metol developer giving even development in 
the depths and on the surface of the emulsion 
and was then fixed, washed thoroughly to remove 
tartrazine and dried. 
This left two images, one on the surface and 

One in the depths of the emulsion. The whole 
was bleached in 
Potassium ferricyanide---------------gm-- 1.5 
Potassium chloride-------------------gm-- 1.5 
water- a w-ur- while m on- a row us me unwo-par vow wwcc.-- 100 

washed and then immersed in 
(a) Diethylparaphenylenediamine hydro 

chloride------------------------- gm.-- 0.2 
Sodium Carbonate cryst----------- gm-- 7.0 
Sodium sulphite cryst.------------ gm-- 1.5 
Sodium sulphate cryst.------------ gm-- 20 
Water ------------- pho as a nover news as a cC.- 100 

(b) p-nitro-phenyl-acetonitrile------- gm-- 0.25 
Acetone--------------------------cc. 10 
(When dissolved (a) and (b) are mixed) 

until the top image was developed. The effect 
of the added sodium sulphate is to delay pene 
tration of the developer into the depths of the 
emulsion. The plate was rinsed in an aqueous 
solution of 1% acetic acid, washed thoroughl 
and immersed in 
(a) Diethylparaphenylenediamine hydro 

chloride-----------------------gm-- 0.2 
Sodium carbonate cryst.----------gm-- 7.0 
Sodium sulphite cryst. -----------gm-- 1.5 
Sodium thiosulphate-------------gm-- 1.5 
Water--------------------------- CC. 100 

(b) p-nitro-aceto-acetanilide--------- gm.-- 0.25 
Methyl alcohol-------------------CC. - 10 
(When dissolved (a) and (b) are mixed) 

until the bottom image was developed. It was 
thoroughly washed and the silver removed with 
Farmer's reducer. On washing and drying the 
emulsion showed a magenta image overlying a 
yellow One, 
The same procedure can be applied to two 

emulsion layers coated one on top of the other 
and separated by a yellow filter layer to prevent. 
light striking through as shown in Figure 3. 
As an alternative, the two developers given may 

be applied to the direct development of images 
formed on the surface and in the depths of a 
blue sensitive emulsion layer dyed yellow, or of 
two emulsion layers separated by a suitable filter 
layer. After thoroughly Washing, the residual 
developed silver and the unchanged silver salt is 
renoved in Farmer's reducer. 
The invention is also applicable to the process 

ing of the so-called "double coated' kinemato 
graph film in which emulsions are coated on 
either side of the support. In this case the coat 
ing on One side of the support has a different, 
spectral sensitivity to that on the other side. 
One example of such a material is indicated 

diagrammatically in Figure 2 and method of 
processing is as follows, 
One side of the support base has a coating of 

a blue sensitive emulsion of the lowest coating 
Weight consistent with the maintenance of good 
photographic gradation and containing a water 
soluble yellow dye. The other side is coated with 
an emulsion which is panchromatic or one which 
has been specially sensitised to red and infra-red 
light. This red sensitive emulsion may contain 
a suitable inert blue dyestuff which is removable 
during processing and which limits the penetra 
bility of red light. . 

remote from the Support). 

2,159,600 
This material is printed from three colour sep 

aration negatives by means of coloured printing 
light by methods obvious to those skilled in the 
art. For example the red filter record could be 
printed by blue light on to the coating which is 
blue sensitive only, its penetration through the 
Support being prevented by the inert yellow dye 
stuff. The blue filter record is printed on the 
red sensitive emulsion at a position in its depth 
close to the support by means of infra-red light, 
exposure being made through the unsensitised 
blue sensitive emulsion and the Support. The 
green filter record is printed by blue, or red light, 
exposure being now on to the surface of the red 
Sensitive emulsion (i. e. at a position in its depth 

In processing, the 
first development, using an energetic developer 
as described above, develops the only image re 
corded in the blue sensitive emulsion and the sur 
face image in the red sensitive emulsion, whilst 
the second development, with the developer con 
taining substances which depress the concen 
tration of free silver ions, develops the image 
nearer the support in the red or infra-red sens 
tive emulsion, 

It will be obvious to those skilled in the art 
that, by a suitable choice of sensitised emulsions 
and inert screening dyes, the invention is also 
applicable to the making of three superimposed 
colour separation negatives on a double coated 
film when this is processed by the methods now 
revealed and that these negatives can, if desired, 
be reversed to positive images and coloured to 
form a three colour positive picture in the known 
lane. 
Colour developing solutions may contain a de 

veloping agent which is by itself capable of pro 
ducing colour. Such developers are indoxyl and 
thioindoxyl. Colour development may also be ob 
tained, however, by means of solutions containing 
a developer proper and a substance known as a 
colour former which reacts with the developer it 
self during development to give a coloured image. 
In any of the above examples it is possible to in 
clude the colour former, when its solubility and 
freedom from action on the photographic emull 
sion so permit, in the emulsion layer in which 
the coloured image is to be produced. The addi 
tion to the emulsion layer may be effected during 
manufacture or subsequently by bathing. In such 
cases when development is to be effected in the 
depth of the emulsion the colour developing solu 
tion will contain the developer proper together 
with a substance according to the present inven 
tion capable of depressing the concentration of 
free silver ions, while, when development is to be 
effected at the surface of the emulsion the colour 
developing solution will contain the developer 
proper together with a substance which decreases 
the rate of penetration of the developer through 
the emulsion. 
We claim: 
1. In a method of producing a photograph in 

colors, the step which comprises developing a pho 
tographic element containing at least one silver 
halide photographic emulsion having a devel 
oped outer surface image and an undeveloped 
inner image remote from said surface, said im 
ages being in Superposed relationship and on the 
same side of a support, by treatment from the 
Same side as the developed surface image, with a 
depth color developer containing a substance Se 
lected from the group consisting of soluble thio 
Sulphates, soluble cyanides and soluble iodides in 
such concentration that said depth color developer 
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develops the inner image without further de 
Veloping action on the outer developed image. 

2. The method of developing two latent photo 
graphic images situated one above the other in 
One or more silver halide emulsion layers at 
tached to one side of a support in the production 
of a photograph in color, which comprises first 
developing the Outer image in a developer which 
contains an agent which restricts the penetration 
of such developer to the depth of the outer image, 
and thereafter, without any intermediate fixing 
step, developing the inner image in a color devel 
Oper which contains a soluble thiosulphate in 
such concentration that the said color developer 
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develops the inner image without further devel 
oping action on the outer developed image. 

3. The method of developing two latent photo 
graphic images situated one above the other in 
One or more silver halide emulsion layers at 
tached to one side of a support in the production 
of a photograph in color, which comprises first 
developing the outer image in a developer which 
contains an agent which restricts the penetration 
of such developer to the depth of the outer image, 
and thereafter, without any intermediate fixing 
step, developing the inner image in a color devel 
oper which contains a soluble cyanide in such 
concentration that the said color developer de 
velops the inner image without further develop 
ing action on the outer developed image. 

4. The method of developing two latent photo 
graphic images situated one above the other in 
one or more silver halide emulsion layers at 
tached to one side of a support in the production 
of a photograph in color, which comprises, first 
developing the outer image in a developer which 
contains an agent which restricts the penetration 
of such developer to the depth of the outer image, 
and thereafter, without any intermediate fixing 
step, developing the inner image in a color de 
veloper which contains a soluble iodide in such 
concentration that the said color developer de 
Velops the inner image without further developing 
action on the Outer developed image. 

5. The method of producing a multi-color pho 
tograph from two latent color separation records 

halide emulsion layers which consists in develop 
ing both images simultaneously with a black-and 
white developer, bleaching the images, re-devel 
oping the outer image in a developer which con 
tains an agent which restricts the penetration of 
Such developer to the depth of the Outer image, 
thereafter, without any intermediate fixing step, 
developing the inner image in a color developer 
which contains a soluble thiosulphate in such 
concentration that the said color developer de 
velops the inner image without further develop 
ing action on the outer developed image and 
thereafter treating the Outer image to convert it 
into a color image. 

6. The method of producing a multi-color pho 
tograph from two latent color separation records 
situated one above the other in one or more silver. 
halide emulsion layers which consists in develop 
ing both images simultaneously with a black-and 
white developer, bleaching the images, re-devel 
oping the outer image in a developer which con 
tains an agent which restricts the penetration of 
Such developer to the depth of the outer image, 
thereafter, without any intermediate fixing step, 
developing the inner image in a color developer 
which contains a soluble cyanide in such concern 
tration that the said color developer develops 
the inner image without further developing action 

3 
On the Outer developed image and thereafter 
treating the Outer image to convert it into a color 
image. 

7. The method of producing a multi-color 
photograph from two latent color separation 
records situated one above the other in one or 
more silver halide emulsion layers which con 
sists in developing both images simultaneously 
with a black-and-white developer, bleaching the 
images, re-developing the outer image in a de 
veloper which contains an agent which restricts 
the penetration of such developer to the depth 
of the outer image, thereafter, without any in 
termediate fixing step, developing the inner 
image in a color developer which contains a 
Soluble iodide in such concentration that the 
said color developer develops the inner image 
without further developing action on the outer 
developed image and thereafter treating the 
Outer image to convert it into a color image. 

8. The method of producing a multi-color 
photographic image from two latent color sepa 
ration records situated one above the other in 
One or more silver halide emulsion layers attached 
to one side of a support which consists in de 
veloping both images simultaneously with a 
black-and-white developer, bleaching the images, 
re-developing the outer image in a color devel 
Opar which contains an agent which restricts the . 
penetration of such developer to the depth of the 
outer image, thereafter, without any interme 
diate fixing step, re-developing the inner image 
in a Second color developer containing a soluble 
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thiosulphate in such concentration that such 
Second color developer develops the inner image 
without further developing action on the outer 
developed image. 

9. The method of producing a multi-color 
photographic image from two latent color sepa 
ration records situated one above the other in 
One or more silver halide emulsion layers at 
tached to one side of a support which consists 
in developing both images simultaneously with 
a black-and-white developer, bleaching the 
images, re-developing the outer image in a 
color developer which contains an agent which 
restricts the penetration of such developer to the 
depth of the outer image, thereafter, without 
any intermediate fixing step, re-developing the 
inner image in a second color developer contain 
ing a soluble cyanide in such concentration that 

35 

such second color developer develops the inner 
image without further developing action on the 
outer developed image. 

10. The method of producing a multi-color 
photographic image from two latent color sepa 
ration records situated one above the other in 
one ore more silver halide emulsion layers at 
tached to one side of a support which consists in 
developing both images simultaneously with 
a black-and-white developer, bleaching the 
images, re-developing the outer image in a color 
developer which contains an agent which re 
stricts the penetration of such developer to the 
depth of the Outer image, thereafter, without 
any intermediate fixing step, re-developing the 
inner image in a second color developer contain 
ing a soluble iodide in such concentration that 
Such second color developer develops the inner 
image without further developing action on the 
Outer developed image. 

70 

11. The method of developing two latent 
photographic images situated one above the 
other in at least one silver halide emulsion layer 
attached to one side of a support in the produc 
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tion of a photograph in colors, which comprises 
developing the Outer image in a developer con 
taining an agent which restricts the penetration 
of such developer to the depth of the outer 
image and thereafter developing the inner image 
in a color developer which contains an agent 
selected from the group consisting of soluble 
thiosulphates, soluble cyanides and soluble 
iodides in such concentration that such color 
developer develops the inner image without fur 
ther developing action on the Outer developed 
image. 

12. The method of developing two latent 
photographic images situated one above the 
other in at least one silver halide emulsion layer 
attached to one side of a support in the pro 
duction of a photograph in colors, which comi 
prises developing the outer image in a color 
developer which contains an agent which re 
stricts the penetration of such developer to the 
depth of the outer image, and thereafter, with 
out any intermediate fixing step, developing the 
inner image in a second color developer which 
contains an agent selected from the group con 
sisting of soluble thiosulphates, soluble cyanides 
and soluble iodides in such concentration that 
such second color developer develops the inner 
image without further developing action on the 
outer developed image. 

13. The method of producing photographic 
color separation records which consists in ex 
posing a sensitive emulsion layer from opposite 
sides with suitable precautions to restrict the 
effect of the exposures substantially to the sides 
of the layer from which they are made, respec 
tively, and to the different color sensations of 
the subject, and developing the two latent 
images by first developing the outer image in a 
developer which contains an agent which re 
stricts the penetration of such developer to the 
depth of the outer image, and thereafter devel 
oping the inner image in a color developer which 
contains an agent selected from the group con 
sisting of soluble thiosulphates, soluble cyanides 

2,159,600 
and soluble iodides in such concentration that 
such color developer develops the inner image 
without further developing action on the Outer 
developed image. 

14. The method of producing a multi-color 
photograph from two latent color separation 
records situated one above another in a silver 
halide emulsion layer which consists in develop 
ing both images simultaneously with a black 
and-white developer, bleaching the images, re 
developing the Outer image in a non-color de 
veloper which contains an agent which restricts 
the penetration of such developer to the depth 
of the outer image, thereafter, without any in 
termediate fixing step, re-developing the inner 
image in a color developer which contains an 
agent selected from the group consisting of Sol 
uble thiosulphates, soluble iodides and soluble. 
cyanides in such concentration that the said 
color developer develops the inner image with 
Out further developing action on the Outer de 
veloped image, and then treating the outer image 
to convert it into a color image. 

15. The method of producing. a multi-color 
photographic image from two latent color sepa 
ration records situated one above the other in 
at least one silver halide emulsion layer at 
tached to one side of a support, which consists in 
developing both images simultaneously with 
a black-and-white developer, bleaching the 
images, re-developing the Outer image in a color 
developer which contains an agent which re 
stricts the penetration of such developer to the 
depth of the Outer image, and thereafter, with 
out any intermediate fixing step, re-developing 
the inner image in a second color developer which 
contains an agent selected from the group con 
sisting of soluble thiosulphates, soluble cyanides 
and soluble iodides in such concentration that 
the said second color developer develops the 
inner image without further developing action 
on the Outer developed image. 

BUMPHREY DESMOND MURRAY. 
DOUGLAS ARTHUR SPENCER. 
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