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This invention relates to the art of photography and 
more particularly to novel processes for the formation of 
dye images and to film units for use with such processes. 
An object of the present invention resides in improved 

techniques for forming a dye positive image of a nega 
tive latent image contained in a photosensitive silver halide 
emulsion layer of a photographic element by introducing 
materials, capable of entering into a dye-forming reac 
tion, into said emulsion layer from solution in a liquid 
which is permeated into said element but which is in 
capable of entering into said reaction until it has been 
imbibed into all permeable layers of said element and 
has been modified within the element by solution therein 
of said materials whereby to develop silver and image 
dye in the emulsion layer, and to form in said emulsion 
layer an imagewise distribution of said materials for 
transport in solution to a permeable, positive image-re 
ceiving layer where said transferred materials are reacted 
to provide a dye positive image in said image-receiving 
element. 
Another object of the invention is to provide a process 

for forming a positive image in color, from a latent 
negative image contained in a silver halide emulsion layer 
of a photosensitive element, by absorbing into the photo 
sensitive element a liquid and by bringing said liquid 
into contact with a developing agent only after the liquid 
has permeated through the emulsion layer and into con 
tact with a coupler material at some stage other than 
during its passage through the emulsion layer whereby 
to distribute developing agent and coupler material in 
the emulsion layer and to develop latent image to silver 
and form a dye image in situ therewith while providing 
an imagewise distribution of unreacted developing agent 
and unreacted coupler material in the emulsion layer, 
and utilizing the imagewise distribution of unreacted de 
veloping agent and unreacted coupler material to form 
a positive dye image. 

Still another object of the invention is the provision 
of a process of the character described for forming posi 
tive images in color which make use of a photosensitive 
element having a silver halide emulsion layer in which 
a latent negative image is formed and, in superposed 
relation to the emulsion layer, a permeable layer contain 
ing a color-forming developing agent and another perme 
able layer containing coupler material reactable with 
oxidized developing agent to form image dye and wherein 
liquid, which is a solvent for developing agent and for 
coupler material, is introduced into the photosensitive 
element by absorption thereof from a side of said ele 
ment removed from that layer of the element which con 
tains developing agent as by spreading said liquid in a 
layer between and in contact with a sheet material com 
prising an image-carrying layer and said side of the photo 
sensitive element and wherein the developing agent is 
dissolved in liquid permeated into the photosensitive ele 
ment substantially only after the liquid has penetrated 
through the emulsion layer. 

Further objects of the invention are to provide a 
photographic product making use of a photosensitive ele 
ment having a silver halide emulsion layer and, in super 
posed relation thereto, a permeable layer which contains 
a color-frrming developing agent and another permeable 
layer which contains a coupler material reactable with 
oxidized developing agent to form image dye, a base layer 
adapted to be associated with the photosensitive element 
for receiving a transfer image, and a container holding a 
liquid solvent for the developing agent and for the co 
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pler material; and to provide a photographic product of 
the character described wherein the layer which con 
tains coupler material is so positioned that it will be 
located directly adjacent the base or image-receiving layer 
when the photosensitive element and the base layer are 
in Superposed position, especially film units wherein the 
layer which contains developing agent is placed on the 
side of the emulsion layer which is adapted to be located 
most distant from the base layer; as well as to provide 
a photographic product such as that set forth wherein 
the developing agent and the coupler material are each 
incorporated in a layer of a material which is water in 
Soluble but is alkali soluble, and also wherein the base 
or image-receiving layer has a coating of a permeable 
material arranged in the form of a stratum on the surface 
thereof adapted to be located directly adjacent the photo 
Sensitive element and also has an oxidizing agent in 
corporated in the base layer or in said permeable stratum. 

Other objects of the invention will in part be obvious 
and will in part appear hereinafter. 
The invention accordingly comprises the product 

possessing the features, properties and the relation of 
components and the processes involving the several steps 
and the relation and the order of one or more of such 
steps with respect to each of the others which are exem 
plified in the following detailed disclosure, and the scope 
of the application of which will be indicated in the 
claims. 

For a fuller understanding of the nature and objects 
of the invention, reference should be had to the following 
detailed description taken in connection with the ac 
companying drawings wherein: 

Figure 1 is a diagrammatic cross-sectional view of a 
photographic product forming one embodiment of this 
invention and also diagrammatically shows the product 
in the course of being processed; and 

Fig. 2 is a diagrammatic cross-sectional view of an 
other embodiment of film unit or photographic product. 

In general, the photographic process and products dis 
closed herein, as in my application Serial No. 9,527, filed 
February 19, 1948, for Photographic Process and Product, 
now Patent No. 2,559,643, are concerned with the treat 
ment of a latent negative image in a photosensitive silver 
halide emulsion layer whereby to provide a stable dye 
positive image thereof in or on another layer herein 
after referred to as an image-carrying layer or base layer. 

In the just-mentioned application Serial No. 9,527, I 
disclose a process adapted to be effected with negative 
material in the form of a photosensitive element or sheet 
which has a photosensitive silver halide emulsion layer 
and which has a color former or coupler and/or a sec 
ondary color-forming developing agent incorporated in 
some permeable layer of the element other than the 
emulsion layer. A positive dye image of a latent image 
contained in the emulsion layer of the negative element 
is provided by spreading a liquid-processing composition 
in contact with and between the photosensitive element 
and a permeable image-receiving layer for permeation 
into the negative element. The liquid-processing compo 
sition is incapable, at the time it is spread, of creating a 
dye on or in the image-carrying layer and must be modi 
fied within the negative sheet material by dissolution 
therein of at least one component capable of entering 
into a dye-forming reaction upon the carrying out of an 
oxidation reaction. I have found that this practice en 
hances positive image quality over that obtained by pro 
cedures wherein the liquid-processing composition, at the 
time which it is spread, comprises an alkaline aqueous 
solution of a coupler and a secondary color-forming de 
veloping agent. 
Under these practices, the liquid composition permeates 

into the negative sheet material and developing agent, 
dissolved in liquid composition within the photosensitive 
element, reduces the exposed silver halide of the latent 
image to metallic silver and the portions of the develop 
ing agent which are oxidized, as a result of silver develop 
ment, react with the coupler in solution and form a dye 
image which is coextensive with the silver image. The 
unreacted developing agent and coupler in the remaining 
solution provide positive image-forming components 
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which are transferred by diffusion from the photosensi 
tive element to the image-carrying layer and form there 
on an imagewise distribution of unreacted developing 
agent and unreacted coupler which, upon oxidation of 
the unreacted developing agent, effect formation of the 
desired dye positive image in the image-carrying layer. 
Oxidation of the unreacted developing agent to cause 
the desired coupling reaction may be effected by an oxidiz 
ing agent incorporated in the image-carrying layer or the 
coupling may be carried out by aerial oxidation of the 
developing agent after formation on the image-carrying 
layer of the imagewise distribution of the unreacted de 
veloping agent and unreacted color former. 
The present invention is concerned with the improve 

ment of these just described practices and the products 
utilized to carry them into effect whereby to achieve im 
proved positive image rendition and pictorial quality. To 
accomplish this improvement, use is made of procedure 
wherein developing agent is initially made available to 
liquid-processing composition which has permeated 
through the emulsion layer of a negative photographic 
element after being spread between said negative ele 
ment and a positive image-receiving element or base layer 
arranged in superposed relation with respect to the nega 
tive element, and wherein both developing agent and 
color-former material are made available to the emul 
sion layer of the photographic element for negative image 
formation by liquid processing composition which has 
permeated through the emulsion. 

These steps may be carried out by using a film unit 
having a negative sheet material or photosensitive cle 
ment comprising at least a silver halide emulsion layer 
and two relatively permeable layers, one of said perimea 
ble layers being preferably located on one side of the 
emulsion layer and having a color former or coupler 
material distributed therein and the other permeable 
layer being located on the other side of the emulsion 
layer and having a color-forming developing agent dis 
tributed therein. Preferably, the layer containing the 
color-forming developing agent is located in back of the 
emulsion layer, i. e., on the side of the emulsion layer 
which is adapted to be located most distant from the 
receiving sheet material when the photosensitive element 
and the image-receiving material are in superposed rela 
tionship to each other while the permeable layer in 
which coupler material is incorporated is arranged for 
location intermediately of the emulsion layer and the 
image-carrying layer of the positive or image-receiving 
sheet material. 

Fig. 1 shows a preferred type of film unit with which 
the practices of the invention may be carried out. The 
product of Fig. 1 employs a negative sheet material or 
photosensitive element i0 comprising a support 11 which 
supports, in the order named, a permeable layer 12 con 
taining a color-forming developing agent, a photosensi 
tive silver halide emulsion layer 14 and a permeable 
layer 15 containing a color former or coupler. The film 
unit of Fig. 1 also employs a positive sheet material or 
image-receiving element 16 comprising an image-receiv 
ing or base layer 17 of opaque or transparent material 
containing an oxidizing agent and having its surface 
coated with a thin layer or stratum 18 of a permeable 
material such as a gelatin. As shown in Fig. 1 the nega 
tive material 10 and the positive image-receiving sheet 
16, for the purpose of positive image formation, are 
adapted to be placed in superposed relation and are ar 
ranged so that the coating or stratum 18 of the positive 
material is adjacent the layer 15 which contains the 
coupler. Therefore, in this embodiment, the layer with 
coupler material therein is located intermediately of the 
emulsion layer and the image-receiving layer when the 
positive and negative elements of the film unit are in 
overlying relation. If desired, the image-receiving layer 
17 may be mounted on a layer comprising a conven 
tional photographic support. 
By the present invention, the liquid composition, when 

spread between the photographic element and the nega 
tive image-carrying layer of the film unit, is incapable of 
entering into an image-forming reaction. This condi 
tion of the liquid composition exists in the product of 
Fig.1 during the initial permeation of the liquid through 
the layer of coupler material and through the emulsion 
layer. In fact, in Fig. 1, the liquid composition is in 
capable of entering into an image-forming reaction until 
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it has dissolved developing agent in the layer in back of 
the emulsion and cannot develop latent image until it 
has transported dissolved developing agent into the emul 
sion layer. 
An imagewise distribution of unreacted developing 

agent and unreacted coupler material is provided in the 
emulsion layer 14 as a result of the development of the 
latent image to silver and the formation of a dye image 
in situ therewith. This imagewise distribution of un 
reacted developing agent and coupler material is trans 
ferred from the emulsion layer by imbibition to the base 
layer 17 which is in such close proximity to the photo 
sensitive element as to receive a depthwise diffusion of 
liquid from the emulsion layer without appreciably dis 
turbing the imagewise distribution of the unreacted com 
ponents contained in the liquid. Aerial or other oxida 
tion of the unreacted developing agent which is distributed 
in the image-carrying layer is utilized to effect formation 
of the dye positive image in the image-carrying layer. 

In the film unit of Fig. 1, a fracturable container i9 
adapted to carry the liquid-processing composition is 
shown as positioned transversely of and adhered to layer 
15 in which the coupler is dispersed. If desired, the coll 
tainer 19 may be adhered to the surface of the positive 
sheet material 16. Container 19 is of a length approxi 
mating the width of the film unit and is constructed to 
carry sufficient liquid to effect negative image formation 
in an exposed image area of the emulsion layer 14 and 
positive image formation in the corresponding image area 
of the image-receiving layer 17. In use, a container 9 
is adapted to be positioned between the image-receiving 
layer and the emulsion layer so that it will lie adjacent 
the edges of the corresponding image areas in these lay 
ers which are to be processed by the liquid contents of 
the container. When the film unit is of the roll film type, 
a plurality of containers are employed, one for each 
corresponding pair of successive image areas in the emul 
sion layer and in the base layer. 

in all products employed in the practice of the inven 
tion, it is preferable to expose the negative material or 
photosensitive element 10 from the emulsion side, i. e., 
the side of the emulsion most distant from the Support 
11, to prevent geometrical reversal of the positive image 
and to maintain good definition. It is therefore desirable 
to hold the photosensitive element 10 and positive sheet 
material 16 together at one end thereof by fastening 
means, not shown but comprising hinges, staples, or the 
like, in such manner that the photosensitive element it 
and negative material 16 may be spread apart as shown 
in Fig. 1, yet may also be brought together as also in 
dicated towards the left in Fig. 1. 
When the film unit is of the roll film type, the photo 

sensitive element 10 and the positive image-receiving 
sheet 16 are wound into separate rolls and the free ends 
of said rolls are connected together, in the manner de 
scribed, and are threaded through pressure rolls 9 which 
form a part of camera apparatus not illustrated in de 
tail. This permits the photosensitive element 10 and 
the positive image-receiving sheet 16 to be arranged in 
spread apart relation so that the individual image areas 
of the photosensitive element 10 may be successively 
located within the exposure chamber of suitable camera 
apparatus and with the corresponding image areas of the 
positive sheet material located outside of the exposure 
chamber whereby the photosensitive element 10 may be 
exposed through the emulsion side thereof. With re 
gard to suitable camera apparatus, reference is made to 
the Polaroid Land Camera, Model 95, as well as to 
Patent No. 2,435,717, issued February 10, 1948, to Edwin 
H. Land, for Developing Camera Utilizing a Film, An 
other Sheet Material, and a Fluid Processing Agent. 

Following exposure, a tensional or pulling force is 
applied to the portion of the film unit which extends 
to the left of the pressure rolls 9 whereby to pull the ex 
posed image area of the photosensitive element 10 and 
the corresponding image area of the positive sheet mate 
rial 16 through the rolls 9. These pressure rolls frac 
ture a container 19, as it passes therethrough, by the ap 
plication of mechanical stress and cause the liquid con 
tents of the container to be released and spread between 
the negative and positive sheet materials. At the same 
time the pressure rolls 9 cause the photosensitive element 
10 and the positive sheet material 17 to be brought to 
gether as illustrated to the left of the rolls 9. Thus, the 
processing of the film unit is made possible either in a 



2,698,798 
5 

hand camera or as the result of ejection of a film unit 
from a hand camera. 

That the film unit of Fig. 1 permits the principles of 
the invention to be carried out will be evident. Separa 
tion of the coupler material and the developing agent in 
different layers makes it necessary for liquid-processing 
composition, released on fracture of a container 19, to 
permeate through the layer 15 of color former and the 
emulsion layer 4 and into the layer 12 of developing 
agent before it becomes capable of entering into a dye 
forming reaction. Under these conditions, silver develop 
ment and dye formation in the emulsion can substantial 
ly only be initiated by the return to the emulsion 14 of 
liquid composition which has permeated into the layer 
12 and which has dissolved developing agent in layer 12. 
Furthermore, developer and dye stain in the positive 
image is substantially avoided by placing the developing 
agent at a location where it can be reached for solution 
only by liquid composition which has passed through the 
emulsion layer, or to put it another way, developing agent 
in Solution must first pass through the emulsion before 
the developing agent can contact the positive sheet. 
The support 11 of the negative sheet material 10, of 

the film unit illustrated in Fig. 1, comprises any conven 
tional photographic Support material. The negative sheet 
material is manufactured by successively casting layers 
i2, 14 and 15 on the support 11. Layer 14 comprises any 
conventional silver halide emulsion, for example a gelatin 
emulsion of silver halide. Water or moisture contained 
in the emulsion when cast will permeate into the layer 2 
if the latter is of a water-soluble or water-permeable 
nature and may cause developing agent from layer 12 to 
be introduced into the emulsion layer 14. Similarly, if 
the layer 5 is of a wafer-soluble or water-permeable 
character, moisture contained in the emulsion layer may 
penetrate into the layer 15 if it is cast upon the emulsion 
layer before the latter is thoroughly dry and may cause 
coupler material from the layer 15 to be introduced into 
the emulsion layer 14 and even into the layer 12 which 
contains developing agent. 

This is undesirable since developing agents are readily 
Susceptible to oxidation in aqueous solution and when 
oxidized not only act to desensitize an emulsion but also 
lose their effectiveness to develop latent image. Further 
more, the presence of a color former in a layer containing 
developing agent renders the developing agent very sus 
ceptible to auto-oxidation. 

For the reasons just noted, the color former material 
and the developing agent are each incorporated in an indi 
vidual layer of an enteric material. By enteric material, 
I mean a material which is water insoluble and which is 
alkali soluble. A preferred example of an enteric mate 
rial is cellulose acetate hydrogen phthalate. As other 
examples of suitable enteric materials, mention may be 
made of any easily saponified, organic film-forming mate 
rial such as shellac and japan wax. The coupler and the 
developing agent may be incorporated in individual solu 
tions of an enteric material which are of an appropriate 
viscosity to permit layers 12 and 15 to be formed by cast 
ing. These solutions are formed by dissolving the enteric 
material and the coupler or developing agent in organic 
solvents which are substantially free of water. Gelatin is 
Substantially impermeable to solvents of this character 
which also possess the ability to protect a developing agent 
dissolved therein from oxidation. 

Generally speaking, coupler material incorporated with 
in a photosensitive emulsion laver of the character de 
scribed will have no serious effect upon the emulsion. 
However, objections to this practice arise in conjunction 
with the present invention. Alkali solutions and organic 
solvents, such as acetone in which coupler material is dis 
Solved, are emploved in general for introducing a coupler 
into a cast emulsion, as by imbibition, or may be added 
to an emulsion mixture before the emulsion is cast. It is 
to be kept in mind that an enteric material is permeable 
to both alkali and organic solvents and also that if the 
coupler solution contains water it may be permeated into 
gelatin. Once introduced into the emulsion, such a solvent 
must be completely removed therefrom to prevent it from 
penetrating into a layer superposed on the emulsign, such 
as the enteric material heretofore mentioned, whereby to 
prevent the introduction of coupler material into the super 
posed layer. If the developing agent is contained in this 
Superposed layer, penetration of coupler therein enhances 
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6 
the possibilities for oxidation of the developing agent. 
Thus, while it is quite possible to introduce the coupler 
material into the emulsion layer, it is undesirable for the 
reasons just noted and including the fact that additional 
processing must be carried out to assure removal of the 
coupler solvent. 
A developing agent in unoxidized condition will not 

seriously impair the sensitivity of a silver halide emulsion. 
With care, a developing agent may be incorporated in an 
emulsion without oxidation of the developing agent and 
may be retained in unoxidized condition provided the 
emulsion is quickly dried and is kept away from moisture 
intil after exposure. Oxidation of a developing agent, as 
already pointed out, takes place readily in aqueous solu 
tion or under humid conditions. Hence, even if a develop 
ing agent is introduced into an emulsion without oxida 
tion, some oxidation is likely to occur in storage or before 
use unless special packaging arrangements are employed 
or the emulsion is coated with a moisture-impermeable 
coating. The enteric materials heretofore mentioned, be 
cause they are relatively water impermeable, afford an 
ideal carrier for the developing agent and obviously per 
mit avoidance of the additional processing and disadvan 
tages which arise when the developing agent is incorpo 
rated in the emulsion layer itself. 
At the sacrifice of the advantages derived from the use 

of an enteric material as a carrier for the coupler, the 
layer i5 in which the coupler is incorporated may be of a 
water-soluble and permeable character and may comprise 
polyvinyl alcohol, gelatin or a water-soluble film-forming 
material such as sodium carboxymethyl cellulose. 
By a further embodiment of the invention, both the layer 

which contains the coupler or color former and the layer 
which contains the developing agent may be placed in 
back of the emulsion layer provided suitable precautions 
are taken to prevent intermingling of the coupler and 
the developing agent with each other as well as to prevent 
the coupler and developing agent from intermingling with 
the photosensitive emulsion until the liquid-processing 
composition has been released to process the film unit. 
These precautions may be effected by the enployment 
of an enteric material as a carrier for both the developing 
agent and the color former. However, since it is difficult 
to cast a layer of an enteric material on another layer of 
enteric material, it is preferable to separate these layers 
by a stratum of permeable material, such as gelatin, on 
which an enteric material may readily be laid down. 
A film unit or product embodying these characteristics 

is illustrated in Fig. 2 and as therein shown makes use of 
a negative sheet material or photosensitive element 20 
comprising a conventional photographic support 21 which 
supports, in the order named, a layer 22 of an enteric 
materiai which has a developing agent dispersed therein, a 
gelatin layer 23, a layer 25 of an enteric material which 
contains coupler or color former and an emulsion layer 24. 
Negative sheet material of the character illustrated in Fig. 
2 requires manufacturing steps in addition to those needed 
for the formation of the unit illustrated in Fig. 1 and for 
this reason the unit of Fig. 1 is generally preferred. 

In this embodiment, the positive image-receiving ele 
ment 26 comprises an image-receiving or base layer 27 
having a layer or stratum 28 of gelatin cast or coated 
thereon. The oxidizing agent used with the image-receiv 
ing element of Fig. 2 is incorporated Substantially only in 
the gelatin layer 28. 
A container 29 for liquid-processing composition is 

shown as carried on the emulsion layer 24. Fastening 
means, not shown, are utilized with the film unit of Fig. 2 
for securing an end of the negative sheet material 20 to 
an end of the image-receiving sheet 26. 

It may be noted that in the film unit disclosed in Fig. 2, 
the developing agent is still located in a position more dis 
tant from the emulsion layer than the layer which con 
tains the coupler material. Thus, the advantages derived 
from such an expedient are present in the embodiments 
of the invention shown in both Figs. 1 and 2. 
As in the embodiment of the invention disclosed in 

Fig. 1, the layer 25 in which the coupler is dispersed may 
be formed of a water-soluble material such as geiatin. 
While such a construction obviates the need of the per 
meable stratum 23, the advantages derived from incorpo 
rating a coupler material in an enteric layer are lost. 

in all embodiments of the invention, dye is preferably 
created by a coupling reaction between a coupler or color 
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former and a secondary color-forming developing agent, 
i. e., a developing agent which when oxidized will react 
with a coupler to create a dye. 
The invention is not limited to use with a single coupler 

in a permeable layer of the photographic element but in a 
further modification comprehends the incorporation in 
Such layer of several different color formers whereby to 
give a positive image having a color different from each 
of the individual dyes formed upon coupling of the differ 
ent color formers. 

Color formers or couplers employed in the practice of 
the invention should be at least partially soluble and mo 
bile in an alkaline aqueous solution, such as the liquid 
processing compositions hereinafter described. On the 
other hand, dyes resulting from the coupling of such color 
formers with a developing agent should be relatively in 
soluble or immobile in alkaline solution whereby dye 
formed in the sheet material which carries the photosensi 
tive layer remains therein and its diffusion into the image 
carrying layer is substantially prevented. At the same 
time, the couplers employed should preferably have such 
solubility in alkaline solution that they do not dissolve 
therein to an extent whereby they migrate from the photo 
graphic negative material prior to initiation of the develop 
ment reaction so that the color-former material will remain 
in the neighborhood of the developing silver halide grains 
whereby to guarantee coupling in the negative material 
wherever silver development takes place. 
The couplers or color formers are preferably of a 

character which form azomethine, indaniline and indo 
phenol dyes when reacted with a secondary color-form 
ing developing agent which has been oxidized. Such 
couplers may comprise nitriles, acyl nitriles, thioindoxyls, 
cyanacetanilides, pyrazolones, phenols, naphthols, sub 
stituted ketones, esters and acyl acetanilides. As exam 
ples of a few of the many couplers which may be used 
with the invention, specific mention may be made of 
those in the following list: 
p-Nitrophenylacetonitrile 
Cyanacetophenone 
p-Nitrobenzoylacetonitrile 
Bromthioindoxyl 
Cyanaceto-g-naphthalide 
1-cyanacetaminobenzthiazole 
1-phenyl-3-furyl-5-pyrazolone 
1-phenyl-3-methyl-5-pyrazolone 
Pentachlorophenol 
o-Hydroxydiphenyl 
2,4-dichloro-6-cyclohexylphenol 
Hydroquinone monobenzyl ether 
2,4-dichloro-1-naphthol 
Pentabromonaphthol 
5,7-dibromo-8-hydroxyquinoline 
Benzoyl acetone 
f3-naphthoyl acetone 
Benzoyl acetic ester 
Acetoacetanilide 
Acetoacet-2-chloroanilide 
Ethyl acetoacetate 

EDeveloping agents for use with these couplers com 
prise such secondary developing agents as the p-phenyl 
enediamines, the aminophenols and their alkyl Substi 
tuted derivatives, and others characterized by their abil 
ity when oxidized to condense with couplers to form 
dyes. Combinations of developing agents and couplers 
which form the least soluble and/or least mobile dyes 
are preferred since such combinations give the clearest 
highlights and the sharpest detail to the positive image. 
A wide variety of oxidizing agents, adapted to be in 

corporated by imbibition in the image-carrying layer or 
in a gelatin coating thereon, are suitable for use in put 
ting the invention into practice although their selection 
will be dependent upon their ability to oxidize the de 
veloping agent without substantially affecting the dye 
formed as a result of the color-forming reaction between 
oxidized developing agent and the coupler. Oxidizing 
agents which are of such powerful and strong nature 
that they seriously impair a dye of the character utilized 
by this invention, by bleaching or otherwise attacking 
the dye, are obviously unsuitable. As indicative of what 
is meant by powerful oxidizing agents reference is made 
to substances such as bromine, iodine, hydrochloric acid, 
chromic acid, nitric acid and the like. 
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8 
As examples of oxidizing agents of a sufficiently weak 

character to be useful with this invention mention may 
be made of per-oxy compounds such as sodium or po 
tassium perborate, sodium or potassium perchlorate, so 
dium or potassium peroxide, sodium or potassium per 
manganate, barium or zinc or cadmium peroxide and 
ammonium persulfate. Certain dichromates, for example, 
ammonium dichromate, are also useful for oxidizing 
agents. Particularly useful oxidizing agents may be 
found in the readily reducible compounds of the poly 
valent heavy metals which have their polyvalent metal 
lic element in higher valent form, and especially in the 
salts of such compounds. Examples thereof may be 
found in compounds of copper, antimony, uranium, man 
ganese and iron wherein the metallic element is in higher 
valent form. 
The compounds having polyvalent metailic elements 

in higher valent form are reduced by the unreacted de 
veloping agent which, as a result, becomes oxidized. At 
the same time, the reduced salt or other compound ap 
pears, at least in the case of compounds of copper, to 
display an affinity for the dye formed upon coupling of 
the oxidized developing agent and color former and in 
this respect Seems to act as a mordant. Whatever may 
be the action of these reducible compounds of poly 
valent metals, the fact is that image density is increased 
over that obtained under a similar set of conditions but 
with the employment of other oxidizing agents. 
The preferred polyvalent metallic compounds are cu 

pric salts and as specific examples thereof cupric sul 
fate, chloride, acetate and stearate are noted. Of these 
examples of cupric salts, cupric sulfate is preferrcad. Cu 
pric sulfate and potassium thiocyanate provide a highly 
useful oxidizing agent which may be introduced in the 
positive image-carrying layer 17 or the coating 28 by 
the successive imbibition of these materials in said ele 
ment followed by washing. It is believed that as a re 
sult of this last-noted treatment, the positive element 
contains some cupric hydroxide and some copper thio 
Cyanate. 

In addition, aerial oxidation may be utilized for the 
purpose of oxidizing unreacted developing agent in or 
on the image-carrying or base layer to effect positive 
image formation. When such practice is followed, it is 
desirable to use a material for the image-carrying layer 
which contains a dye mordant. Material of this nature is 
found in conventional dye-transfer papers of which that 
sold by Eastman Kodak Company under the name "Dye 
Transfer Double Weight F" is a specific example. As 
other examples of image-receiving layers having a mor 
dant, mention may be made of gelatin in which nickelous 
Site or aluminum sulfate has been uniformly distrib 
uted. 
The liquid-processing composition employed in car 

rying out the invention comprises at least an aqueous 
alkaline solution of sufficient alkalinity to permit the de 
veloping agent to perform its developing function. A 
viscosity-increasing compound constituting a film-form 
ing material of the type which, when spread over a 
water-absorbent base, will form a relatively firm, solid 
film, is preferably included in the liquid-processing com 
position to assist in spreading the composition in a uni 
form film between the layers of the film units hereto 
fore described. A preferred film-forming material is a 
high molecular weight polymer as, for example, a poly 
meric, water-soluble ether inert to an alkali solution such 
as hydroxyethyl cellulose or sodium carboxymethyl cel 
lulose. Other film-forming materials or thickening agents 
may be employed when their ability to increase viscosity 
is substantially unaffected when left in solution for long 
periods of time. The film-forming material is prefer 
ably contained in the processing composition in Sitable 
quantities to impart to the composition a viscosity in 
excess of 1000 centipoises at a temperature of approxi 
mately 24° C. and preferably of the order of 600 to 
200,000 centipoises at said temperature. 

Containers 19 and 29 may be formed from composite 
sheet material comprising an inner layer which is sub 
stantially chemically inert to the liquid composition used 
for processing the film unit, an intermediate Jayer which 
is substantially impervious to vapor, and an outer or 
backing layer which can be readily adhered to some 
layer of the film unit. Materials for the inner layer of 
the containers 19 and 29 may be found among the poly 
vinyl acetals, of which polyvinyl butyral and polyvinyl 
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acetal itself are examples, while the intermediate layer 
may comprise metal foil such as lead or silver foil and 
the outer layer may comprise a suitable paper such as 
kraft paper. A container may be formed by folding 
such a composite sheet upon itself, adhering the free 
edges of the folded sheet together at one end and on a side 
thereof and, after filling the container, sealing the open 
Sh thereof by adhering the remaining free edges to 
gether. 
The image-carrying or base layer 17 or 27 may be 

gelatin which is generally carried on a support, an ex 
ample thereof being found in imbibition paper. Other 
excellent image-carrying materials comprise papers such 
as those known in the art as baryta paper and dye trans 
fer paper. In fact any material dyeable from alkaline 
solutions may be employed as an image-carrying layer, 
such materials including water-permeable plastics, or 
water-permeable, reversible, film-forming organic col 
loids capable of having high viscosity characteristics and 
appreciable jelly strength. Specific examples of other 
dyeable layers are regenerated cellulost; polyhydroxy 
alkanes, such as polyvinyl alcohol; sodium alginate; cel 
lulose ethers, such as methyl cellulose, or other deriv 
atives, such as sodium carboxymethyl cellulose or hy 
droxyethyl cellulose; papers; proteins, such as glue; car 
bohydrates, such as gums and starch; and mixtures of 
such materials where they are compatible. When the 
above materials are transparent they may, if desired, be 
mounted on an opaque base, or, a colloidal pigment may 
be incorporated in such material to render the same 
opaque. 

Support materials when employed to support an image 
carrying or base layer, may be any material of the char 
acter used as a support for conventional photographic 
film and papers. The materials mentioned as suitable 
for use as image-carrying layers may also be employed 
in conjunction with a photosensitive layer of the negative 
sheet material and as a support for the negative elements 
0 and 20. 
To thoroughly instruct the art in the practice of the in 

vention, the following nonlimiting examples are set forth 
with reference to film units heretofore disclosed by Way 
of giving details as to the materials employed in the 
construction and processing as well as particulars to 
techniques employed in color image formation: 

EXAMPLE 1. 

A film unit like that illustrated in Fig. 1 is prepared 
in the following manner: 
The negative sheet material or photosensitive element 

10 employs baryta paper as the support material 11. 
The layer 12, in which the developing agent is dispersed, 
is cast on a surface of the baryta paper by coating the 
paper with a mixture of the following solutions: 

Solution I 

2-amino - 5 - diethylaminotoluene monohydrochlo 
ride ------------------------------- grams-- 2.5 

Methanol --------------------------------cc. 50 

Solution II 

Cellulose acetate hydrogen phthalate ----- grams-- 75 
Acetone -------------------------------- cc 500 

The coating or layer 12 formed by the mixed solutions 
I and II may be applied to the baryta paper by roll 
coating practices. After being cast, layer 12 is dried. 

It is to be noted that the developing agent is well pro 
tected against oxidation in Solutions I and II if impuri 
ties, such as water and organic peroxide, are substantially 
absent from the organic solvents employed in these solu 
tions. Also, the mixture of Solutions I and II is safe 
in visible light but after coating should be kept from 
prolonged exposure to ultraviolet light. Likewise, it may 
be observed that the cellulose acetate hydrogen phthalate 
is acidic and is not very hygroscopic and hence affords 
sone protection to the developing agent against oxida 
tion. 

Following the formation of the layer 12 containing 
the developing agent, a silver halide emulsion is doc 
tored on the outer surface of said layer and is allowed 
to dry. A blue-sensitive emulsion may be employed 
and a relatively thick layer 14 thereof is formed. 
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10 
The negative sheet material 10 is next coated with 

the following coupler solution: 
2,4-dichloro-1-naphthol ----------------grams.-- 0.3 
Cellulose acetate hydrogen phthalate------- do---- 2.0 
Methyl Cellosolve ------------------------ cc.-- 00 
The layer 15 having coupler dispersed therein may 

be applied by merely flowing the coupler solution over 
the emulsion layer 14 and allowing the applied material 
to dry, this operation being carried out in darkness. 
The positive image-receiving element 16 used with the 

above-described negative material 10 employs baryta pa 
per to form the image-receiving layer 17. Oxidizing 
agent is incorporated in the image-receiving layer 17 
by immersing said layer for about one minute in a 0.25% 
cupric sulfate solution, following which the receiving 
sheet may be squeegeed and coated with clear gelatin, 
for example a 20% gelatin solution, and then dried. 
The liquid composition for each container 19, in this 

specific example, comprises a predetermined quantity 
of a viscous alkaline aqueous solution and may be pre 
pared by thoroughly mixing the following materials: 
Sodium carboxymethyl cellulose --------- grams-- 5 
Sodium carbonate ---------------------- do---- 4 
Water ----------------------------------cc.- 100 

In the use of the just-described embodiment of the in 
vention, the photosensitive element or negative sheet 
material 10, while in a spread apart condition with re 
spect to the positive image-receiving element 16, may be 
exposed and processed in suitable camera apparatus in 
the manner described whereby at least the exposed por 
tion of the negative element 10 is brought into contact 
with at least a portion of the image-receiving element 16 
of the film unit, and liquid in a container 19 adjacent the 
exposed area of the element 10 is released and spread 
in a uniform thin layer between the layer 15 containing 
color former and the layer 8 of gelatin, 
When liquid-processing composition is spread between 

the layer 15 containing coupler and the positive image 
receiving element 16 following fracture of a container, 
processing composition migrates into layer 15, the emul 
sion layer 14 and the layer 12 containing developing 
agent from which latter layer it returns to the emulsion 
layer 14. During permeation into the layer 15, coupler 
contained in this layer is dissolved in liquid-processing 
composition and is transported in solution into the emul 
sion layer 14. Processing composition permeated into 
the layer 2 acts to dissolve developing agent in that 
layer and carries the developing agent in solution into 
the emulsion layer 14, thereby introducing both devel 
oping agent and coupler or color former in the exposed 
emulsion. 
Where the developing agent reacts with exposed sil 

ver halide, it is oxidized as a function of the amount 
of silver halide reduced to silver and the developing 
agent thus oxidized couples with color-former material 
adjacent the developing silver grains to form a relatively 
immobile dye in the negative sheet material 10. In all 
modifications of the invention, developing agent present 
in a unit area of the layer, adapted to have the devel 
oping agent incorporated therein, is in a quantity just 
sufficient to be completely oxidized by a fully devel 
opable or completely exposed portion of the emulsion 
layer 14. Likewise in all modifications of the invention, 
coupler material available in the layer adapted to con 
tain the coupler in a unit area, of the same magnitude 
as the previously mentioned unit area, is preferably of 
a quantity just sufficient to be entirely coupled by that 
amount of developing agent which is oxidized by the de 
velopment of a completely exposed unit area of the 
emulsion layer. 

Consequently, the coupler material is substantially ex 
hausted by coupling with the oxidized developing agent 
in the area of the highlights of the negative image and 
is trapped in the negative sheet material of the photo 
graphic product. In places in the negative material 
where unexposed silver halide grains are present or in 
places where exposure and consequent development is 
less than complete, unoxidized developing agent and un 
reacted coupler material are in solution in proportion 
to silver development and are transported, at least in 
part, by imbibition to the image-carrying layer which 
is in such close proximity to the negative material as to 
receive a depthwise diffusion of liquid from the emul 
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sion layer without appreciably disturbing the imagewise 
distribution of developing agent and coupler material 
provided by the development of the latent image in the 
emulsion layer. The unreacted developing agent and the 
unreacted coupler material are transferred in solution 
to the image-carrying layer where the unreacted devel 
oping agent is oxidized by the oxidizing agent in the im 
age-carrying layer to initiate coupling with the unreacted 
color former material and to provide in the image-carry 
ing layer a dye positive image which in this instance is 
Cyan. 

Imbibition time in Example 1, namely, the time the ex 
posed negative element 10 and image-receiving element 
16 are kept in contact after the spreading of the liquid 
processing solution, is for about 5 minutes, following 
which the image-carrying layer is separated from the 
photosensitive element. As a result of the processing a 
cyan image, free from developer stain, was formed in 
the image-carrying layer. This image had good hue and 
contrast, 
The separation of the negative element and the image 

carrying material may be accomplished by stripping ac 
tion, and any coating of film-forming material from the 
processing composition adhering to the gelatin 18 may 
be removed or allowed to remain thereon. Image for 
mation, while the negative and positive sheet materials 
are in contact, is carried out in light to which the photo 
sensitive layer is substantially insensitive and may be con 
veniently carried out by keeping the film unit in the dark 
by allowing it to remain in the camera apparatus em 
ployed to expose it until formation of the dye positive 
image has been completed. Of course, in instances 
wherein the outer layers of the film unit are opaque to 
actinic light, the unit may be removed from camera ap 
paratus after the liquid-processing composition has been 
spread and image formation allowed to proceed under 
ordinary lighting conditions. 
The foregoing procedure possesses the advantage that 

the presence of excess developing agent in the positive 
image-receiving element is avoided in addition to the 
previously noted advantages which accrue from placing 
color former and developing agent each in an individual 
layer which is separated from the photosensitive layer, 
and by the employment of a processing composition 
which when released lacks components which can form 
a dye. Excess developing agent in the positive innage 
receiving element is undesirable because it is a source 
which can give rise to stain in the highlights of the posi 
tive image. Since the developing agent is toxic to the 
human skin, excess thereof in the positive image-receiv 
ing element is also undesirable from the standpoint of 
the contact thereof with the hands when the positive 
image-receiving element is separated from the negative 
sheet material following formation of the positive im 
age. 

EXAMPLE 2 

A film unit like that shown in Fig. 1 was formed by 
treatment similar to that set forth in Example 1 making 
use of solutions which contain coupler and developing 
agent and a processing composition differing from those 
of Example 1 in the manner immediately set forth 

In Example 2 the layer 12 containing the developing 
agent was cast from a mixture of the following solutions: 

Solution I 
2-amino-5-diethylaminotoluene monohydrochloride 

grams-- 1 
Methanol --------------------------------- cc.-- 10 

Solution II 
Cellulose acetate hydrogen phthalate-------- grams-- 10 
Acetone ---------------------------------- cc - 50 

The layer 15 containing coupler was cast in accordance 
with Example 2 from the following composition: 
2,4-dichloro-1-naphthol ----------------- grams-- 5 
Cellulose acetate hydrogen phthalate------- do---- 2 
Methyl CelloSolve------------------------- cc. 100 
The liquid-processing composition for use in this ex 

ample comprised: 
Sodium carboxymethyl cellulose---------- grams-- 5 
Sodium carbonate ---------------------- do---- 8 
Water -----------------------------------cc - 100 
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The postive image-receiving element employed in this 

example was like that used in Example 1. 
A cyanimage of a quality similar to that described 

in connection with Example 1 was obtained with a film 
unit made in accordance with the practices set forth in 
Example 2 when using an inhibition time of about 5 
minutes. 

EXAMPLE 3 

In this example, negative sheet material 10, like that 
shown in Fig. 1, was employed with a positive image 
receiving element 26 like that illustrated in Fig. 2 to 
provide a film unit. 
The negative element in Example 3 was formed in the 

manner and of the materials set forth in Example 2. 
However, in Example 3 a processing composition like 

that of Example 1 was employed. 
For the positive image-receiving element 26 employed 

in this example, baryta paper was used as the image 
receiving layer 27 and this was coated with a 20% 
Solution of clear gelatin to provide layer 28 after which 
the element 26 was treated, as by imbibition, with a 0.25% 
Solution of cupric sulfate whereby to incorporate an 
oxidizing agent in the gelatin layer. 

Following exposure, and with an imbibition time of 
about 5 minutes, a cyan image was produced with a film 
unit such as that described in Example 3 which compared 
favorably with the dye positive images of the preceding 
examples. With positive material 26 of the type shown 
in Fig. 2 and used in Example 3, a slight pinkish dis 
coloration may appear around the edges of the image. 
Pinkish discoloration of this nature would seem to indi 
cate a tendency of the sodium carbonate in the liquid 
processing composition to react with oxidizing agent in 
the gelatin. For this reason, it is preferred to use a 
positive image-receiving element like that of Fig. 1 where 
in the oxidizing agent is located in the image-receiving 
layer with the result that contact of the processing com 
position with the oxidizing agent is slowed by the 
necessity of the composition having to penetrate through 
the gelatin. 
The practice of the invention is not limited to the 

formation of cyan images. Monochromatic images of 
different colors, for example the other components of 
Subtractive color systems, may be formed by the use of 
couplers selected to react with any oxidized secondary 
color-forming developing agent of the character hereto 
fore mentioned to provide a dye of the desired color. In 
this regard, appropriate substitution of p-nitrophenyl 
acetonitrile as the coupler material in Examples 1, 2 
and 3 will result in the formation of a magenta image 
in each of those examples. Similarly, a yellow image 
may be obtained in Examples 1, 2 and 3 by employing 
acetoacet-2-chloroanilide as a coupler. 
As previously pointed out, dye positive images of a 

color other than those heretofore mentioned are ob 
tainable when several couplers are employed in the photo 
sensitive layer rather than a single coupler. The result 
of such expedient is to give a positive image having a 
color different from each of the individual dyes formed 
during processing. Thus, it is possible to form black and 
white dye positive images by the color forming of ap 
propriate dyes which, when added together, give a black. 
The attributes of any color obtained in this manner is 
of course dependent upon the specific couplers employed 
and their proportions in the mixture. As an example, 
a bluish-gray and white positive image may be obtained 
by the use in any of the specific examples of a layer 
15 or 25 which has a coupler mixture uniformly dis 
persed therein and comprising appropriate quantities of 
p-nitrophenylacetonitrile; 2,4-dichloro - 1 - napthol; and 
acetoacet-2-chloroanilide. 

It has been indicated that the unreacted developing 
agent in or on the image-carrying layer of a film unit 
may be oxidized by aerial oxidation. Thus, in all of 
the illustrative examples of the invention, it is possible 
to omit an oxidizing agent from the positive image-re 
ceiving element and to create a dye image therein by 
permitting air to effect oxidation of the unreacted de 
veloping agent in the imagewise distribution of the un 
reacted developing agent and the unreacted color-form 
ing material in the image-carrying layer upon the separa 
tion of the image-carrying layer from the negative sheet 
material in the usual manner. Processing in this manner 
is comprehended by the invention, although the use of 
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an oxidizing agent is preferred as it speeds up the oxida 
tion reaction and renders it substantially complete. 

Likewise, while a liquid container, such as the con 
tainer 9 or 29, provides a convenient means for spread 
ing a liquid composition between layers of a film unit 
whereby to permit the processing to be carried out within 
a camera apparatus, the practices of this invention may 
be otherwise effected. For example, a photosensitive 
layer after exposure in suitable apparatus, and while pre 
venting further exposure thereof to actinic light, may be 
removed from such apparatus and permeated with the 
liquid-processing composition as by coating the com 
position on the photosensitive layer or otherwise wetting 
the layer with the composition, following which the 
permeated layer, still without exposure to actinic light, 
is brought into contact with an image-carrying layer for 
image formation in the manner heretofore described. 

For the purpose of simplicity, the invention has been 
illustrated and described in connection with a film unit 
of the roll film type. The invention, however, is not 
limited to this type of film and may be employed with 
cut film in a film pack type of unit. 
Throughout the specification and appended claims the 

expression "positive image' has been used. This ex 
pression should not be interpreted in a restrictive sense 
since it is used primarily for purposes of illustration, in 
that it defines the image produced on the image-carrying 
layer as being reversed, in the positive-negative sense, 
with respect to the image in the photosensitive layer. 
As an example of an alternative meaning for "positive 
image,' assume that the photosensitive layer is exposed 
to actinic light through a negative transparency. In this 
case the latent image in the photosensitive layer will be 
a positive and the image produced on the image-carrying 
layer will be a negative. The expression "positive 
image' is intended to cover such an image produced on 
the image-carrying layer. 

In the preceding portions of the specification the ex 
pression "color' has been frequently used. This ex 
pression is intended to include the use of three colors to 
obtain black. 

Throughout the specification and claims, the expression 
"superposing' has been employed. This expression is in 
tended to cover the arrangement of two layers in overly 
ing relation to each other either in face-to-face contact 
or in separated condition and including between them at 
least one layer or stratum of a material which may be 
a viscous liquid. 

It is to be noted that while a high viscosity for the 
liquid-processing composition is desirable to assist in its 
spreading, the invention may be successfully practiced 
without the use of a film-forming material in the com 
position. As illustrative of this latter expedient, refer 
ence is made to the processing compositions of the pre 
ceding examples all of which are employable for proc 
essing purposes by the substitution of water for the 
sodium carboxymethyl cellulose in a quantity equivalent 
to such film-forming material. In instances when con 
tainers are not employed, a nonviscous processing com 
position is particularly applicable and may be applied to 
the negative material by imbibition or coating practices 
and may be similarly applied to the image-carrying layer 
before the latter and the negative material are brought 
into contact. 
The invention finds particular utility in the field of 

color photography and, in addition to providing for the 
formation of monochromatic or images of a single color, 
is useful in providing multicolor images. As one example 
of the utility of the invention in the multicolor field, two 
or more transparent image-carrying layers, each con 
taining an individual color component image of a multi 
color image, may be assembled in superposed and regis 
tered relation on a common support in a manner well 
understood by the art whereby to provide the desired 
multicolor image. 
As another example, the invention is adaptable for 

multicolor work carried out with special film units wherein 
two or more appropriately sensitized layers are associated 
with a like number of image-carrying layers. In lieu of 
this practice, tripack film prepared with coupler and de 
veloping agent in the manner herein set forth, may be 
employed as negative material and, after exposure, each 
layer thereof may be developed and treated in accordance 
with the preceding disclosures in conjunction with indi 
vidual image-carrying layers. 
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As a further example in this regard, a plurality of dye 

component images may be formed in the same image 
carrying layer by successively bringing the image-carrying 
layer into registered contact with individual negative ele 
ments, each of which latter contains a negative latent 
image representative of a positive color component image 
to be formed in the image-carrying layer. In such prac 
tice, the image-carrying layer may, if desired, be retreated 
with a solution of an oxidizing agent during the course of 
processing and intermediate the formation of a successive 
pair of positive color component images. 

Furthermore, the invention is useful for copying pur 
poses from separation positives with any of the types of 
film units described. Of course when the invention is 
used in the production of photographic originals, the spec 
tral sensitivity of the different emulsion layers must be 
Suitably chosen. For instance, instead of using a blue 
sensitive emulsion, a panchromatic or a specially red sensi 
tized emulsion is employed for producing a cyan positive 
image. However, for copy work from separation posi 
tives, this is obviously unnecessary. 

Since certain changes may be made in the above prod 
uct and process without departing from the scope of the 
invention herein involved, it is intended that all matter 
contained in the above description or shown in the accom 
panying drawings shall be interpreted as illustrative and 
not in a limiting sense. 
What is claimed is: 
1. In a process of forming positive images in color from 

a negative latent image in a silver halide emulsion layer 
of a photosensitive element wherein said photosensitive 
element, in addition to silver halide, contains a silver 
halide developer having an oxidation product reactable 
with coupler material to form image dye and wherein said 
photosensitive element also contains coupler material re 
actable with oxidized developer to provide said dye, the 
steps comprising applying to one side of said photosensi 
tive element a liquid which is a solvent for said developer 
and coupler but which is substantially free of developer 
and coupler upon its application, permeating said applied 
liquid through said emulsion layer by absorbing said liquid 
into said photosensitive element, dissolving coupler ma 
terial in liquid present in said photosensitive element as a 
result of the absorption of said applied liquid and dis 
solving developer substantially only in liquid which has 
permeated through said emulsion layer as a result of ab 
sorption into said photosensitive element and forming in 
said emulsion layer a substantially uniform distribution of 
unreacted developer and unreacted coupler material in 
solution in said liquid whereby to develop said latent image 
to silver and form a dye image in situ therewith while pro 
viding an imagewise distribution of unreacted developer 
and unreacted coupler material in said emulsion layer, 
transferring from said emulsion layer by imbibition at 
least part of said imagewise distribution of unreacted de 
veloper and unreacted coupler material to an image 
carrying layer superposed with said photosensitive element 
in such close proximity thereto as to receive a depthwise 
diffusion of liquid from said emulsion layer without ap 
preciably disturbing the imagewise distribution of compo 
nents contained in said liquid, oxidizing said transferred 
developer in said image-carrying layer, and reacting the 
oxidized product with said unreacted coupler material in 
said image-carrying layer to form a dye whereby to pro 
vide a positive image of said latent image. 

2. The process of forming positive images in color 
from a negative latent image contained in a silver halide 
emulsion layer of a multilayered photosensitive element 
having a permeable layer containing a silver halide de 
veloper and another permeable layer containing a coupler 
material arranged in superposed relation to said emulsion 
layer so that a liquid applied to one side of said photo 
sensitive element must, upon absorption into all of said 
layers, pass through said emulsion layer prior to penetra 
tion into said layer containing developer, said silver halide 
developer being characterized by having an oxidation prod 
uct which is reactable with coupler material to form image 
dye and said coupler material being reactable with oxidized 
developer to provide said dye, applying coextensively over 
said side of said photosensitive element and absorbing into 
all of said layers a liquid which is a solvent for said de 
veloper and for said coupler whereby to form in said 
emulsion layer a disposition of developer and coupler ma 
terial in solution in said liquid and to develop said latent 
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image to silver and provide a dye image in situ therewith 
while providing in said emulsion layer, as a result of the 
development of silver and image dye, an inhagewise dis 
tribution of unreacted cleveloper and unreacted coupler 
material, at some stage of said process bringing said pnoto 
sensitive element and an image-carrying layer into over 
lying relation with said side of said photosensitive element 
positioned substantially in contact witn said image-carrying 
layer and transferring from said assembly and to Said 
image-carrying layer by imbibition at least part of Said 
imagewise distribution of unreacted developer and un 
reacted coupler material while maintaining said image 
carrying layer and said assembly in such close proximity 
as to receive a depthwise diffusion of iiquid from Said as 
sembly without appreciably disturbing the imagewise dis 
tribution of components contained in said liquid, and 
oxidizing said transferred developer in said image-carrying 
layer and reacting the oxidized product with said unreacted 
coupler material in said image-carrying layer to form a 
dye. 

3. The process of forming positive images in color as 
defined in claim 2 wherein the image-carrying layer and 
the photosensitive element are separated from Superposed 
relationship at some stage of said process after the image 
wise distribution of unreacted developer and unreacted 
coupler material has been transferred from the emulsion 
layer of said photosensitive element to said image-carrying 
layer. 

4. The process of forming positive images in color 
which comprises bringing a sheet material comprising at 
least an image-carrying layer into overlying relation with 
one side of a photosensitive element having a plurality of 
superposed layers which include a silver halide emulsion 
layer having a negative latent image therein, a permeable 
layer containing coupler material and another permeable 
layer which contains a silver halide developer and which, 
of all said layers of said photosensitive element, is posi 
tioned furthest away from said side of said element, and 
spreading a liquid, which is a solvent for said developer 
and coupler material, in a layer between and in contact 
with said image-carrying layer and said side of said photo 
sensitive element, said silver halide developer being char 
acterized by having an oxidation product which is react 
able with coupler material to form image dye and said 
coupler material being reactable with oxidized developer 
to provide said dye, maintaining said photosensitive ele 
ment and said image-carrying layer in said overlying re 
lation and absorbing liquid into said photosensitive ele 
ment and permeating said liquid within each layer of said 
element, including said layer containing said developer, to 
effect the solution of developer substantially only in liquid 
which is permeated through said emulsion layer and the 
solution of coupler material in liquid which is absorbed 
into said photosensitive element whereby to form in said 
emulsion layer a substantially uniform disposition of de 
veloper and coupler material in solution in said liquid and 
to develop said latent image to silver and provide a dye 
image in situ therewith while providing in said emulsion 
layer, as a result of the development of silver and image 
dye, an imagewise distribution of unreacted developer and 
unreacted coupler material, and, while maintaining said 
image-carrying layer and said photosensitive element in 
said overlying relation, transferring from said emulsion 
layer by imbibition at least part of said imagewise dis 
tribution of unreacted developer and unreacted coupler 
material to said image-carrying laver to provide in the 
image-carrving layer a depthwise diffusion of liquid from 
said emulsion layer without appreciably disturbing the 
imagewise distribution of components contained in said 
liquid, and oxidizing said transferred developer and re 
acting it with transferred coupler material in said image 
carrying layer to form a dye whereby to provide a positive 
image of said latent image. 

5. The process of forming positive images in color as 
defined in claim 4 wherein said liquid contains a thickener 
for increasing viscosity and for facilitating the spreading 
thereof between said photosensitive element and said sheet 
material. 

6. The process of forming positive images in color as 
defined in claim 4 wherein the image-carrying layer and 
the photosensitive element are separated from superposed 
relationship at some stage of said process after the image 
wise distribution of unreacted developer and unreacted 
coupler material has been transferred from the emulsion 

5 

20 

25 

35 

40 

60 

80 

85 

16 
layer of said photosensitive element to said image-carrying 
layer. 

7. The process of forming positive images in color as 
set forth in claim 2 wherein said liquid is introduced into 
said photosensitive element by bringing the liquid into 
contact with a surface of the said layer which contains 
coupler material whereby said permeated liquid comprises 
a solution of coupler material prior to the introduction 
of developer therein. 

8. The process of forming positive images in color as 
set forth in claim 4 wherein said liquid is spread between 
and in contact with said sheet material and the layer of 
said photosensitive element which contains coupler ma 
terial whereby said permeated liquid contains coupler 
material in solution prior to having said developer intro 
duced therein. 

9. The process of forming positive images in color as 
defined in claim 4 wherein said liquid contains a thickener 
for increasing viscosity and for facilitating the spreading 
thereof between said photosensitive element and said sheet 
material, and wherein said liquid is spread between and in 
contact with said sheet material and the layer of said 
photosensitive element which contains coupler material 
whereby said permeated liquid contains coupler material 
in Solution prior to having said developer introduced 
therein. 

10. The process of forming positive images in color as 
defined in claim 4 wherein the image-carrying layer and 
the photosensitive element are separated from superposed 
relationship at some stage of said process after the image 
Wise distribution of unreacted developer and unreacted 
coupler material has been transferred from the emulsion 
layer of Said photosensitive element to said image-carrying 
layer, and wherein said liquid is spread between and in 
contact with said sheet material which includes said image 
carrying layer and the layer of said photosensitive element 
which contains coupler material whereby said permeated 
liquid contains coupler material in solution prior to having 
said developer introduced therein. 

11. A photographic product comprising a multilayered 
photosensitive element having a silver halide emulsion 
layer, a permeable layer which contains a silver halide 
developer, the oxidation product of which is reactable 
with coupler material to provide image dye, and another 
permeable layer which contains a coupler material react 
able with oxidized developer to form image dye, said 
layers of said photosensitive element being arranged in 
Superposed relation, a base layer for receiving a transfer 
image, and a container holding a liquid solvent for said 
developer and for said coupler material, said photosensi 
tive element, said base layer and said container being held 
together to permit at least a portion of said base layer and 
said photosensitive element to be superposed with said 
container So positioned as to be capable of being ruptured 
and, without removal of its ruptured portion, of releasing 
its liquid content between said photosensitive element and 
Said base layer to at least partially permeate the super 
posed base layer and photosensitive element including the 
emulsion layer, the layers containing developer and said 
coupler material being rendered effective to develop a 
latent image in said emulsion layer and form image dye 
therein upon release of said liquid, the result of develop 
ment of the emulsion layer being the formation therein of 
a differential disposition of unreacted developer and un 
reacted coupler material which is adapted to be transferred 
to said base and to effect the formation of a reversed dye 
image of the subject matter of said latent image, said layer 
having developer therein being positioned with respect to 
the other layers of said photosensitive element so that it 
will be located on that side of the emulsion layer which 
will be furthest removed from said base layer when said 
photoSensitive element and said base layer are in super posed position. 

12. A photographic product as defined in claim 11 
wherein an oxidizing agent, which is substantially inactive 
with respect to image dye, is substantially and uniformly 
distributed at least throughout a stratum of said base layer. 

13. A photographic product as defined in claim 11 
wherein said base layer has an oxidizing agent which is 
Substantially inactive with respect to image dye distributed 
uniformly therein and wherein a stratum of a relatively 
permeable material is mounted on the base layer on that 
surface thereof which is adapted to be positioned adjacent 
said photosensitive element. 
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14. A photographic product as set forth in claim 11 
wherein said layer, having coupler material contained 
therein, forms that side of the photosensitive element 
adapted to be positioned directly adjacent said base layer 
when said photosensitive element and said base layer are 
in superposed relation to each other. 

15. A photographic product as set forth in claim 11 
wherein the layer containing coupler material and the 
layer containing developer are located on opposite sides 
of said emulsion layer with the layer containing developer 
so located that it is more distant from said base layer than 
said layer containing coupler material when said photo 
sensitive element and said base layer are superposed, and 
wherein said base layer has an oxidizing agent which is 
substantially inactive with respect to image dye incorpo 
rated therein. 

16. A photographic product as defined in claim 11 
wherein said layer containing coupler material is located 
on one side of said emulsion layer and said layer contain 
ing developer is located on the other side of said emulsion 
layer with said layer containing coupler material being 
located so that it may be brought into contact with said 
base layer when said photosensitive element and base layer 
are superposed, and wherein an oxidizing agent which is 
substantially inactive with respect to image dye is dis 
tributed in said base layer and a stratum of relatively 
permeable material is carried on that surface of the base 
layer adapted to be positioned directly adjacent said photo 
sensitive element. 

17. A photographic product as set forth in claim 11 
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wherein said layer which contains coupler material and 
said layer which contains developer are located on that 
side of the emulsion layer adapted to be furthest removed 
from said base layer when said photosensitive element 
and base layer are superposed. 
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