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PHOTOGRAPHIC PRODUCTS, PROCESSES AND 
COMPOSITIONS - 

This application is in part a continuation of copending ap 
plication Ser. No. 786,352 filed Dec. 23, 1968, (now aban 
doned) and in part a continuation of copending application 
Ser. No. 43,782 filed June 5, 1970 (now abandoned). 
This invention is concerned with photography and, more 

particularly, with photographic processes which are con 
ducted outside of a camera and wherein undesired post-imag 
ing fog is prevented by a light-absorbing reagent retained 
within the ultimate photograph, and with photographic 
products useful in performing such processes. 
A number of photographic processes by which images may 

be developed and viewed within seconds or minutes after ex 
posure have been proposed. Such processes generally employ 
a processing composition which is suitably distributed 
between two sheetlike elements, the desired image being car 
ried by one of said sheetlike elements. The resulting images 
may be in black and white, e.g., in silver, or in one or more 
colors. Processing may be conducted in or outside of a 
camera. The most useful of such processes are the diffusion 
transfer processes which have been proposed for forming 
silver or dye images, and several of these processes have been 
commercialized. Such processes have in common the feature 
that the final image is a function of the formation of an 
imagewise distribution of an image-providing reagent and the 
diffusion transfer of said distribution to or from the straturn 
carrying the final image, whether positive or negative. It has 
also been proposed to form the final desired image in the 
photosensitive stratum per se by nonobath processing to ob 
tain a negative image or by so-called direct positive processing 
to obtain a positive image, employing processing techniques 
and physical film structures similar to those found useful in 
diffusion transfer processing. This invention is directed to 
providing techniques and film structures by which photo 
graphic processes, such as those noted above, may be per 
formed, at least in part, outside of a camera. 
The primary objects of this invention are to provide photo 

graphic products particularly adapted for use in instances 
where at least a portion of the process is performed under con 
ditions which would ordinarily result in postexposure fogging 
of the photosensitive material, and more particularly for use in 
diffusion transfer processes performed, at least in part, outside 
of the light-protective confines of a camera. A further object 
of this invention is to provide photographic products and 
processes wherein a light-absorbing reagent is employed to 
protect a photosensitive material against postexposure 
fogging, during at least the early stage of image formation, by 
light passing through a transparent element, said light-absorb 
ing reagent being subsequently rendered ineffective to prevent 
viewing said image through said transparent element. An addi 
tional object of this invention is to provide diffusion transfer 
processes and products employing dyes which are light ab 
sorbing at a pH at which image formation is effected and non 
light-absorbing at a subsequently attained pH. Still another 
object of this invention is to provide photographic diffusion 
transfer processes and products wherein a light-reflecting 
material and a light-absorbing material are employed in com 
bination to provide protection against postexposure fogging 
by light transmitted through a transparent element of the film 
unit, said light-absorbing material being rendered ineffective 
to prevent viewing the final image through said transparent 
element and against said light-reflecting material. Yet another 
object of this invention is to provide diffusion transfer 
processes and products wherein a light-absorbing material is 
initially so positioned as not to interfere with photoexposure 
but is so positioned and/or constituted as to provide protec 
tion against postexposure fogging. A further object of this in 
vention is to provide photographic products having the 
aforesaid characteristics wherein the photosensitive material 
is exposed through a transparent element, and distribution of a 
processing composition provides a laminate including said 
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image-carrying layer, and the image formed in said image-car 
rying layer is viewed through said transparent element, the 
laminate being maintained as an integral entity after the 
process has been completed. 

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 process involving the several steps and the relation and 
order of one or more of such steps with respect to each of the 
others which are exemplified in the following detailed disclo 
sure, and the scope of the application of which will be in 
dicated 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 accompanying 
drawings wherein: 

F.G. 1 is a diagrammatic enlarged cross-sectional view of a 
film unit embodying the invention, illustrating the arrange 
ment of layers during the three illustrated stages of a 
monochrome diffusion transfer process, i.e., exposure, 
processing and final image; 

FIG. 2 is a perspective view of a photographic film unit en 
bodying the invention; 

FIG. 3 is a diagrammatic enlarged cross-sectional view of 
the film unit of FIG. 2, along section line 3-3, illustrating the 
association of elements during the exposure stage of a diffu 
sion transfer process, for the production of a multicolor 
transfer image according to the invention, the thickness of the 
various materials being exaggerated; 

FIG. 4 is a diagrammatic, further enlarged cross-sectional 
view of the film unit of FIGS. 2 and 3, along section lines 4-4, 
further illustrating, in detail, the arrangement of layers con 
prising the photosensitive laminate during the exposure stage 
of the transfer process; 

F.G. S is a diagrammatic, enlarged cross-sectional view of 
the film unit of FIG. 1 exposed in a different manner; 

FIGS. 6, 7, 8, 9 and 18 are diagrammatic, enlarged cross 
sectional views of additional dye developer film units, en 
bodying this invention, during the exposure stage; 

FIG. 10 is a diagrammatic, enlarged cross-sectional view of 
a film unit for forming a silver transfer image and embodying 
this invention; 

FIG. 11 is a diagrammatic, enlarged cross-sectional view of 
a film unit for developing a negative silver image by monobath 
processing and embodying this invention; 

FIG. 12 is a diagrammatic, enlarged cross-sectional view of 
a film unit for obtaining an additive color image and embody 
ing this invention; 
FG. 3 is a diagrammatic, enlarged cross-sectional view of 

a film unit for obtaining a dye image by the silver dye bleach 
process and embodying this invention; P 

FIGS. 14, 15 and 6 are each graphic illustrations of the 
spectral absorption characteristics of individual pH-sensitive 
dye filter agents employed in the practice of the present inven 
tion graphically denoting the spectral absorption/optical den 
sity relationship of the agents at specified intervals during per 
formance of a photographic diffusion transfer process of the 
invention, and 

FIG. 7 is a graphic illustration of the optical density/unit 
processing time relationship of the filter agents of FIGS 14, 15 
and 16, at their respective A, wherein Curve A denotes the 
optical/density/unit processing time relationship of the filter 
agent of FIG. 14 Curve B denotes the relationship with respect 
to the filter agent of FIG. 15 and Curve C denotes the relation 
ship with respect to the agent of FIG. 16. 
As indicated above, this invention is primarily directed to 

photographic processes wherein the desired image is obtained 
by processing an exposed photosensitive material, preferably 
silver halide, with a processing composition distributed 
between two sheetlike elements, one of said elements includ 
ing said photosensitive material. The processing composition 

photosensitive material, said transparent element and an 75 is so applied and confined within and between the two sheet 
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like elements as not to contact or wet outer surfaces of the su 
perposed elements, thus providing a film unit or film packet 
whose external surfaces are dry. The processing composition 
may be viscous or nonviscous, and preferably is distributed 
from a single-use rupturable container; such pressure ruptura 
ble processing containers are frequently referred to as "pods." 
The final image may be black and white, monochrome or mul 
ticolor and either negative or positive with respect to the 
photographed subject. The present invention is especially, if 
not uniquely, adapted for facilitating processing outside of a 
camera film units which are maintained as an integral laminate 
after processing, the desired image being viewed through one 
face of said laminate. 

In diffusion transfer embodiments of this invention the dif 
fusible image-providing substance may be a complete dye or a 
dye intermediate, e.g., a color coupler. The preferred embodi 
ments of this invention use a dye developer, that is, a com 
pound which is both a silver halide developing agent and a 
dye. As disclosed in U.S. Pat No. 2,983,606, issued May 9, 
1961 to Howard G. Rogers, a photosensitive element contain 
ing a dye developer and a silver halide emulsion may be ex 
posed and wetted by a liquid processing composition, for ex 
ample, by immersion, coating, spraying, flowing, etc., in the 
dark, and the exposed photosensitive element superposed 
prior to, during, or after wetting, on a sheetlike support ele 
ment which may be utilized as an image-receiving element. In 
a preferred embodiment, the liquid processing composition is 
applied to the photosensitive element in a substantially 
uniform layer as the photosensitive element is brought into su 
perposed relationship with the image-receiving layer. The 
liquid processing composition, positioned intermediate the 
photosensitive element and the image-receiving layer, per 
meates the emulsion to initiate development of the latent 
image contained therein. The dye developer is immobilized or 
precipitated in exposed areas as a consequence of the 
development of the latent image. This immobilization is ap 
parently, at least in part, due to a change in the solubility 
characteristics of the dye developer upon oxidation and espe 
cially as regards its solubility in alkaline solutions. It may also 
be due in part to a tanning effect on the emulsion by oxidized 
developing agent, and in part to a localized exhaustion of al 
kali as a result of development. In unexposed and partially ex 
posed areas of the emulsion, the dye developer is unreacted 
and diffusible and thus provides an imagewise distribution of 
unoxidized dye developer, diffusible in the liquid processing 
composition, as a function of the point-to-point degree of ex 
posure of the silver halide emulsion. At least part of this 
imagewise distribution of unoxidized dye developer is trans 
ferred, by imbibition, to a superposed image-receiving layer or 
element, said transfer substantially excluding oxidized dye 
developer. The image-receiving layer receives a depthwise dif 
fusion, from the developed emulsion, of unoxidized dye 
developer without appreciably disturbing the imagewise dis 
tribution thereof to provide a reversed or positive color image 
of the developed image. The image-receiving element may 
contain agents adapted to mordant or otherwise fix the dif 
fused, unoxidized dye developer. If the color of the transferred 
dye developer is affected by changes in the pH of the image 
receiving element, this pH may be adjusted in accordance with 
well-known techniques to provide a pH affording the desired 
color. In a preferred embodiment of said U.S. Pat. No. 
2,983,606 and in the commercial applications thereof, the 
desired positive image is revealed by separating the image 
receiving layer from the photosensitive element at the end of a 
suitable imbibition period. Alternatively, as also disclosed in 
said U.S. Pat. No. 2,983,606, the image-receiving layer need 
not be separated from its superposed contact with the 
photosensitive element, subsequent to transfer image forma 
tion, if the support for the image-receiving layer, as well as any 
other layers intermediate said support and image-receiving 
layer, is transparent and a processing composition containing 
a substance, e.g., a white pigment, effective to mask the 
developed silver halide emulsion or emulsions is applied 
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4 
between the image-receiving layer and said silver halide emul 
sion or emulsions. 
Dye developers, as noted above, are compounds which con 

tain, in the same molecule, both the chromophoric system of a 
dye and also a silver halide developing function. By "a silver 
halide developing function' is meant a grouping adapted to 
develop exposed silver halide. A preferred silver halide 
development function is a hydroquinonyl group. Other suita 
ble developing functions include orthodihydroxyphenyl and 
ortho- and para-amino substituted hydroxyphenyl groups. In 
general, the development function includes a benzenoid 
developing function, that is, an aromatic developing group 
which forms quinonoid or quinone substances when oxidized. 

Multicolor images may be obtained using color image-form 
ing components such as, for example, dye developers, in diffu 
sion transfer processes by several techniques. One such 
technique contemplates obtaining multicolor transfer images 
utilizing dye developers by employment of an integral mul 
tilayer photosensitive element, such as is disclosed in the 
aforementioned U.S. Pat. No. 2,983,606, and particularly with 
reference to FIG. 9 of the patent's drawing, and also in U.S. 
Pat. No. 3,345,163 issued Oct. 3, 1967 to Edwin H. Land and 
Howard G. Rogers, wherein at least two selectively sensitized 
photosensitive strata, superposed on a single support, are 
processed, simultaneously and without separation, with a sin 
gle common image-receiving layer. A suitable arrangement of 
this type comprises a support carrying a red-sensitive silver ha 
lide emulsion stratum, a green-sensitive silver halide emulsion 
stratum and a blue-sensitive silver halide emulsion stratum, 
said emulsions having associated therewith, respectively, for 
example, a cyan dye developer, a magenta dye developer and 
a yellow dye developer. The dye developer may be utilized in 
the silver halide emulsion stratum, for example, in the form of 
particles, or it may be disposed in a stratum behind the ap 
propriate silver halide emulsion strata. Each set of silver ha 
lide emulsion and associated dye developer strata are dis 
closed to be optionally separated from other sets by suitable 
interlayers, for example, by a layer or stratum of gelatin or 
polyvinyl alcohol. In certain instances, it may be desirable to 
incorporate a yellow filter in front of the green-sensitive emul 
sion and such yellow filter may be incorporated in an inter 
layer. However, where desirable, a yellow dye developer of 
the appropriate spectral characteristics and present in a state 
capable of functioning as a yellow filter may be so employed 
and a separate yellow filter omitted. 
The dye developers are preferably selected for their ability 

to provide colors that are useful in carrying out subtractive 
color photography, that is, the previously mentioned cyan, 
magenta and yellow. The dye developers employed may be in 
corporated in the respective silver halide emulsion or, in the 
preferred embodiment, in a separate layer behind the respec 
tive silver halide emulsion. Specifically, the dye developer 
may, for example, be in a coating or layer behind the respec 
tive silver halide emulsion and such a layer of dye developer 
may be applied by use of a coating solution containing the 
respective dye developer distributed, in a concentration calcu 
lated to give the desired coverage of dye developer per unit 
area, in a film-forming natural, or synthetic, polymer, for ex 
ample, gelatin, polyvinyl alcohol, and the like, adapted to be 
permeated by the chosen diffusion transfer fluid processing 
composition. 
As examples of materials for use as the image-receiving 

layer, mention may be made of solution dyeable polymers 
such as nylons as, for example, N-methoxymethyl polyhex 
amethylene adipamide; partially hydrolyzed polyvinyl acetate; 
polyvinyl alcohol with or without plasticizers; cellulose 
acetate with filler as, for example, one-half cellulose acetate 
and one-half oleic acid; gelatin; and other materials of a 
similar nature. Preferred materials comprise polyvinyl alcohol 
or gelatin containing a dye mordant such as poly-4-vinyl 
pyridine, as disclosed in U.S. Pat, No. 3,148,061, issued Sept. 
8, 1964. 
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As disclosed in the previously cited patents, the liquid 
processing composition referred to for effecting multicolor 
diffusion transfer processes comprises at least an aqueous 
solution of an alkaline material, for example, diethylamine, 
sodium hydroxide or sodium carbonate and the like, and 
preferably possessing a pH in excess of 12, and most 
preferably includes a viscosity-increasing compound con 
stituting a film-forming material of the type which, when the 
composition is spread and dried, forms a relatively firm and 
relatively stable film. The preferred film-forming materials 
disclosed comprise high molecular weight polymers such as 
polymeric, water-soluble ethers which are inert to an alkaline 
solution such as, for example, a hydroxyethyl cellulose or sodi 
um carboxymethyl cellulose. Additionally, film-forming 
materials or thickening agents whose ability to increase 
viscosity is substantially unaffected if left in solution for a long 
period of time are also disclosed to be capable of utilization. 
As stated, the film-forming material is preferably contained in 
the processing composition in such suitable quantities as to 
impart to the composition a viscosity in excess of 100 c.p.s. at 
a temperature of approximately 24° C. and preferably in the 
order of 100,000 c.p.s. to 200,000 c.p.s. at that temperature. 

Diffusion transfer processes which have been commercial 
ized for camera use originally required a dark chamber within 
the camera structure wherein the requisite imbibition and dif 
fusion transfer could occur with little or no danger of further 
exposure. Subsequent commercial embodiments have per 
mitted the film unit to be removed from the camera (thereby 
eliminating the dark chamber and reducing the size and 
weight of the camera) without fogging the developing 
photosensitive material by use of opaque supports to protect 
against light incident thereon, fogging by internal reflection 
within a layer of such film units, if a problem, could be con 
trolled, e.g., by incorporation of a small quantity of carbon 
black in the processing fluid and/or a small quantity of a white 
pigment, e.g., titanium dioxide, in appropriate layer or layers 
of the image-receiving element, as disclosed in U.S. Pat. No. 
3,351,470 issued Nov. 7, 1967 to William J. McCune, Jr. 

In the last-noted embodiments, the image-receiving element 
had to be separated from the processed photosensitive ele 
ment in order to view the transfer image otherwise hidden 
from view by the opaque supports. 
A marked reduction in the amount of required materials 

constituting the film pack or roll, is possible if the superposed 
photosensitive and image-receiving layers are maintained as a 
laminate after formation of the desired transfer image. Such a 
structure, however, requires that the support for the image 
receiving layer be transparent, rather than opaque, so that the 
transfer image may be viewed without separating the film 
lamination. This invention is primarily directed to facilitating 
the processing of such film units outside of a camera without 
fogging of the photosensitive material as a consequence of 
light incident upon said transparent support. In its preferred 
embodiments, this invention is especially directed to diffusion 
transfer processes providing a finished print comprising a 
laminate containing a visible transfer image and one or more 
developed photosensitive, e.g., silver halide, strata separated 
from the stratum containing the desired visible image by ap 
propriate masking means, preferably a reflecting layer com 
prising a white pigment, e.g., titanium dioxide. 

U.S. Pat. Nos. 3,415,644, 3,415,645 and 3.415,646, all is 
sued Dec. 10, 1968 in the name of Edwin H. Land, disclose 
and claim photographic products and processes wherein a 
photosensitive element an an image-receiving element are 
maintained in fixed relationship prior to exposure, and this 
relationship is maintained as a laminate after processing and 
image formation. In these processes, the final image is viewed 
through a transparent (support) element against a reflecting, 
i.e., white background. In a particularly useful embodiment, 
photoexposure is made through said transparent element and 
application of the processing composition provides a layer of 
light-reflecting material to provide a white background. The 
light-reflecting material (referred to in said patents and appli 
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6 
cations as an "opacifying agent') is preferably titanium diox 
ide, and it also performs an opacifying function, i.e., it is effec 
tive to mask the developed silver halide emulsions so that the 
transfer image may be viewed without interference therefron, 
and it also helps to protect the photoexposed silver halide 
emulsions from postexposure fogging by light passing through 
said transparent layer if the photoexposed film unit is removed 
from the camera before image formation is completed. The 
present invention is directed to improvements in the processes 
and products disclosed in the said patents and is particularly 
directed to providing light-absorbing materials effective to 
permit performing said processes outside of the camera in 
which photoexposure is effected. For convenience, the 
specifications of the said patents and applications are hereby 
specifically incorporated herein. 

In accordance with this invention, a light-absorbing material 
or reagent, preferably a dye, is provided so positioned and/or 
constituted as not to interfere with photoexposure but so posi 
tioned between the photoexposed silver halide emulsions and 
the transparent support during processing after photoexpo 
sure as to absorb light which otherwise might fog the photoex 
posed emulsions. Furthermore, the light-absorbing material is 
so positioned and/or constituted after processing as not to in 
terfere with viewing the desired image shortly after said image 
has been formed. In the preferred embodiments, the light-ab 
sorbing material, also sometimes referred to herein as an opti 
cal filter agent, is initially contained in the processing com 
position together with a light-reflecting material, e.g., titanium 
dioxide. 
The concentration of indicator dye is selected to provide 

the optical transmission density required, in combination with 
other layers intermediate the silver halide emulsion layer(s) 
and the incident radiation, to prevent moninagewise exposure, 
i.e., fogging, by incident actinic light during the performance 
of the particular photographic process. It has been found, by 
interposing neutral density (carbon containing) filters over a 
layer of titanium dioxide, that a transmission density of ap 
proximately 6.0 from said neutral density filters was effective 
to prevent fogging of a diffusion transfer multicolor film unit 
of the type described in said U.S. Pat. No. 3,415,644 having a 
transparent support layer and an Equivalent ASA Exposure 
index of approximately 75 when processed for minute in 
10,000 foot candles of color-corrected light, a light intensity 
approximately the intensity of a noon summer sun. The trans 
mission density required to protect such a film unit under the 
stated conditions may also be expressed in terms of the 
"system' transmission density of all the layers intermediate 
the silver halide layer(s) and the incident light; the 'systern' 
transmission density required to protect a color film unit of 
the aforementioned type and photographic speed has been 
found to be on the order of 7.0 to 7.2. Lesser levels of optical 
transmission density would, of course, provide effective pro 
tection for shorter processing times, lesser light intensities 
and/or films having lower exposure indices. The transmission 
density and the indicator dye concentration necessary to pro 
vide the requisite protection from incident light may be readi 
ly determined for any photographic process by following the 
above-described procedure or obvious modifications thereof. 
It will be recognized that a particular transmission density may 
not be required for all portions of the spectrum, lesser density 
being sufficient in wavelength regions corresponding to lesser 
sensitivities of the particular photosensitive material. 

In a particularly useful embodiment, the light-absorbing dye 
is highly colored at the pH of the processing composition, e.g., 
13-14, but is substantially nonabsorbing of visible light at a 
lower pH, e.g., less than 10-12. This pH reduction may be ef 
fected by an acid-reacting reagent appropriately positioned in 
the film unit, e.g., in a layer between the transparent support 
and the image-receiving layer, as described in more detail 
below. Such a color-changing dye may be initially positioned 
in a layer of the film unit through which photoexposure is ef 
fected if it is incorporated under conditions, e.g., pH, such 
that it will not absorb visible light (intended to expose the 
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silver halide emulsions) until after application of an alkaline 
processing composition. 

It will be understood that if the final form of the light-ab 
sorbing material at the completion of processing should be 
colored, it should not be present in the image-receiving layer 
or in any other layer where it would interfere with viewing of 
the transfer image through the transparent element or adver 
sely affect the properties of said image. This result is readily 
obtained if the light-absorbing material is substantially color 
less at the final pH of the involved layers, although suitable 
precautions obviously should be exercised to exclude it from 
the image-receiving layer if it may have an adverse effect upon 
the stability of the image over a prolonged period of time. If 
the light-absorbing dye is colored at the final pH, it may be ex 
cluded from view by mordanting it in a layer of the laminate 
on the opposite side of the light-reflecting layer from the layer 
containing the transfer image. This result may be obtained by 
using light-absorbing dyes which, e.g., mordant to the silver 
halide emulsion layer, preferably to the gelatin thereof, but 
not in the layers intermediate the transparent support and the 
light-reflecting layer. 

It will be understood that the optical filter agent contem 
plated by this invention may be present, in whole or in part, in 
the light-reflecting layer when image formation is completed if 
it does not absorb visible light at that stage of the process. Ac 
cordingly, the optical filter agents herein contemplated may 
be readily distinguished from insoluble materials such as car 
bon black disclosed in the aforesaid patents and applications 
as an additive in small amounts to increase the light-protective 
properties of a titanium dioxide light-reflecting layer while 
retaining the white appearance of the titanium dioxide layer. 

It will be understood that a mixture of light-absorbing 
materials may be used so as to obtain absorption in all critical 
areas of the visible and near-visible by which the silver halide 
emulsions, e.g., a panchromatic black-and-white silver halide 
emulsion or a multicolor silver halide photosensitive element, 
being used are exposable. Many dyes which change from 
colorless to colored as a function of pH, e.g., the various 
phthalein dyes, are known and appropriate selection may be 
made by one skilled in the art to meet the particular condi 
tions of a given process and film unit. Dyes which change from 
colorless to colored as a function of pH are frequently referred 
to in the chemical and related arts as indicator dyes. If a given 
dye exhibits instability if stored for a period of time within a 
pod containing the processing composition, such a dye may be 
used by employing a double-compartmented rupturable pod, 
or two associated rupturable pods, such that the dye is stored 
separate from, e.g., the alkali, and the complete processing 
composition containing said dye is constituted at the time of 
use, in accordance with techniques well understood in the art. 

It is also contemplated to utilize as optical filter agents dyes 
included in the processing composition (so as not to interfere 
with photoexposure) which are not colorless at the final pH of 
the process provided such dyes are so positioned at the end of 
the process as to be masked by a white reflecting layer, e.g., 
said optical filter agents are diffused from or through the 
stratum providing the white reflecting layer to a stratum con 
taining a preferential mordant for said optical filter agent. In 
deed, it is also within the scope of this invention to utilize such 
"behind the reflecting layer" preferential mordanting with 
dyes which do undergo a color change as a function of pH; this 
embodiment facilitates the use of dyes which "clear," i.e., 
change from colored to colorless, more slowly than would 
otherwise be desirable, e.g., from the standpoint of early view 
ing of the transfer image without sacrificing protection of the 
developing photosensitive strata. The mordant for the optical 
filter agent should be so positioned as to retain the optical 
filter agent physically in a position within the film unit effec 
tive to protect the developing photosensitive strata from 
further exposure. Thus, this mordant is preferably located in a 
stratum positioned between the photosensitive strata and the 
reflecting layer. 
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8 
As noted above, the optical filter agent may be initially posi 

tioned in a layer of the film unit, i.e., in a stratum positioned 
between the image-receiving layer and the photosensitive 
strata (e.g., in a stratum coated over either the image-receiv 
ing layer or the first photosensitive layer upon which light 
would be incident) in a form such that it was essentially color 
less until a processing composition was applied. Thus, a pH 
sensitive dye which is colorless at an acidic pH may be incor 
porated in a nondiffusible form in an acid state in a stratum of 
the film unit positioned as indicated above; application of an 
alkaline processing composition is effective to transform said 
pH-sensitive dye into its colored or light-absorbing form. This 
"filter color generation' step should be rapid and provide 
light-absorbing capability effective to provide the desired light 
protection when the film unit is removed from the camera. 
The time span between application of the alkaline processing 
composition and exit of the film unit from the dark into the 
light is a function of the distance from the point at which the 
processing composition is applied to the exit point from the 
camera, the rate at which the film unit is advanced, and the 
rate at which the alkali is effective to render the pH-sensitive 
dye colored; these rates may be adjusted with respect to each 
other, together with the selection of the particular pH-sensi 
tive dye or dyes, so as to provide useful light filtering for a 
given photographic system. 

Instead of using a pH-sensitive dye in a colorless state, it is 
possible to use an optical filter agent precursor which is color 
less as incorporated in the film unit but which becomes highly 
colored upon reaction with a reagent contained in the 
processing composition or dissolved by the processing com 
position from a layer of the film unit and thus made available 
for reaction with said optical filter agent precursor. As exam 
ples of such materials, mention may be made of chelatable or 
ganic compounds which are essentially colorless until chelated 
with an appropriate metal, the former being initially posi 
tioned in a layer of the film unit and the latter contained in the 
processing composition as a soluble metal salt capable of un 
dergoing the desired chelation reaction. 

It will therefore be seen that this invention contemplates the 
use of optical filter agents which are (a) initially colored and 
located out of the photoexposure optical path for the 
photosensitive material, or initially colorless if located in said 
optical path, (b) located in said optical path after photoexpo 
sure, and (c) may remain in the film unit after processing 
without interfering in the viewing of the finished image by vir 
tue of their becoming colorless or, if colored, their final loca 
tion within the film laminate being such that they are masked 
from view by a reflecting layer. 

in those embodiments of this invention which employ a pH 
reduction to "discharge" the optical filter agent, e.g., to 
reduce the pH to a level at which the optical filtering agent is 
essentially colorless, this pH reduction may be effected and 
controlled timewise by use of a stratum containing a suitable 
acid. This "acid stratum" or "neutralizing stratum' is 
preferably composed of a nondiffusible acid and more 
preferably a polymeric acid, possibly blended with one or 
more polymers to provide the desired concentration, distribu 
tion and availability of the acidic functional groups. Such acid 
strata may be referred to hereinafter for convenience as 
polymeric acid strata since polymeric acids are the preferred 
species. U.S. Pat. No. 3,362,819, issued Jan. 9, 1968 to Edwin 
H. Land, describes and claims diffusion transfer image-receiv 
ing elements comprising a support layer possessing on one sur 
face thereof, in sequence, a polymeric acid layer and an 
image-receiving layer adapted to provide a visible image upon 
transfer to said layer of diffusible dye image-forming sub 
stance, and most preferably include an inert timing or spacer 
layer intermediate the polymeric acid layer and the image 
receiving layer. 
As set forth in U.S. Pat. No. 3,362,819 the polymeric acid 

layer comprises polymers which contain acid groups, such as 
carboxylic acid and sulfonic acid groups, which are capable of 
forming salts with alkali metals, such as sodium potassium 
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etc., or with organic bases, particularly quaternary ammonium 
bases, such as tetramethyl ammonium hydroxide, or poten 
tially acid-yielding groups, such as anhydrides or lactones, or 
other groups which are capable of reacting with bases to cap 
ture and retain them. In the preferred embodiments disclosed, 
the acid polymer contains free carboxyl groups and the 
transfer processing composition employed contains a large 
concentration of sodium and/or potassium ions. The acid 
polymers stated to be most useful are characterized by con 
taining free carboxyl groups, being insoluble in water in the 
free acid form, and by forming water-soluble sodium and/or 
potassium salts. One may also employ polymers containing 
carboxylic acid anhydride groups, at least some of which 
preferably have been converted to free carboxyl groups prior 
to imbibition. While the most readily available polymeric 
acids are derivatives of cellulose or of vinyl polymers, 
polymeric acids from other classes of polymers may be used. 
As examples of specific polymeric acids set forth in said 
patent, mention may be made of dibasic acid half-ester deriva 
tives or cellulose which derivatives contain free carboxyl 
groups, e.g., cellulose acetate hydrogen phthalate, cellulose 
acetate hydrogen glutarate, cellulose acetate hydrogen suc 
cinate, ethyl cellulose hydrogen succinate, ethyl cellulose 
acetate hydrogen succinate, cellulose acetate hydrogen suc 
cinate hydrogen phthalate; ether and ester derivatives of cellu 
lose modified with sulfoanhydrides, e.g., with orthosul 
fobenzoic anhydride; polystyrene sulfonic acid; carbox 
ymethyl cellulose; polyvinyl hydrogen phthalate; polyvinyl 
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acetate hydrogen phthalate; polyacrylic acid; acetals of 30 
polyvinyl alcohol with carboxy or sulfo-substituted aldehydes, 
e.g., o-, m-, or p-benzaldehyde sulfonic acid or carboxylic acid; 
partial esters of ethylene/maleic anhydride copolymers; par 
tial esters of methyl-vinyl ether/maleic anhydride copolymers; 
etc. 

The acid polymer layer should contain at least sufficient 
acid groups to effect a reduction in the pH of the image layer 
from a pH of about 13 to 14 to a predetermined pH, e.g., 11 or 
lower, to a pH of about 5 to 8 within a short time. The "- 
predetermined pH" is a function of the processing time 
required to form the desired image after which point pH 
reduction acids in terminating further photographic 
processing, the time period after which light protection is not 
required, and the pH at which the optical filter agent's color is 
discharged. 

It is, of course, necessary that the action of the polymeric 
acid be so controlled as not to interfere with either develop 
ment of the negative or image transfer. For this reason, the pH 
of the image layer preferably is kept at a level of pH 12 to 14 
until the dye image has been formed after which the pH is 
reduced very rapidly to at least about pH ll, and preferably 
about 9 to 10. Unoxidized dye developers containing 
hydroquinonyl developing radicals diffuse from the negative 
to the positive as the sodium or other alkali salt. The diffusion 
rate of such dye image-forming components thus is at least 
partly a function of the alkali concentration, and it is usually 
necessary that the pH of the image layer remain on the order 
of 12 to 14 until transfer of the necessary quantity of dye has 
been accomplished. The subsequent pH reduction, in addition 
to its desirable effect upon image light stability, serves a highly 
valuable photographic function by substantially terminating 
further dye transfer. The processing technique thus effectively 
minimizes changes in image quality, e.g., color balance, as a 
result of the photosensitive element remaining laminated to 
the image-receiving layer. 

In order to prevent premature pH reduction during transfer 
processing, as evidenced, for example, for an undesired reduc 
tion in positive image density or premature discharge of the 
optical filter agent, the acid groups are so distributed in the 
acid polymer layer that the rate of their availability to the al 
kali is controllable, e.g., as a function of the rate of swelling of 
the polymer layer which rate in turn has a direct relationship 
to the diffusion rate of the alkali ions. The desired distribution 
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by mixing the acid polymer with a polymer free of acid groups, 
or lower in concentration of acid groups, and compatible 
therewith, or by using only the acid polymer but selecting one 
having a relatively lower proportion of acid groups. These em 
bodiments are illustrated, respectively, in the cited patent, by 
(a) a mixture of cellulose acetate and cellulose acetate 
hydrogen phthalate and (b) a cellulose acetate hydrogen 
phthalate polymer having a much lower percentage of 
phthalyl groups than the first-mentioned cellulose acetate 
hydrogen phthalate. 
The layer containing the polymeric acid may contain a 

water-insoluble polymer, preferably a cellulose ester, which 
acts to control or modulate the rate at which the alkali salt of 
the polymer acid is formed. As examples of cellulose esters 
contemplated for use, mention is made of cellulose acetate, 
cellulose acetate butyrate, etc. The particular polymers and 
combinations of polymers employed in any given embodiment 
are, of course, selected so as to have adequate wet and dry 
strength and when necessary or desirable, suitable subcoats 
may be employed to help the various polymeric layers adhere 
to each other during storage and use. 
The inert spacer layer, for example, an inert spacer layer 

comprising polyvinyl alcohol or gelatin, acts to "time" control 
the pH reduction by the polymeric acid layer. This timing is 
disclosed to be a function of the rate at which the alkali dif 
fuses through the inert spacer layer. It was stated to have been 
found that the pH does not drop until the alkali has passed 
through the spacer layer, i.e., the pH is not reduced to any sig 
nificant extent by the mere diffusion into the interlayer, but 
the pH drops quite rapidly once the alkali diffuses through the 
spacer layer, 
As disclosed in said U.S. Pat. No. 3,362,819 the presence of 

an inert spacer layer was found to be effective in evening out 
the various reaction rates over a wide range of temperatures, 
for example, by preventing premature pH reduction when in 
bibition is effected at temperatures above room temperature, 
for example, at 95 to 100 F. By providing an inert spacer 
layer, that application discloses that the rate at which alkali is 
available for capture in the polymeric acid layer becomes a 
function of the alkalidiffusion rates. 

However, as disclosed in U.S. Pat. No. 3455,686 issued 
July 15, 1969 in the names of Leonard C. Farney, Howard G. 
Rogers and Richard W. Young, preferably the aforemen 
tioned rate at which the cations of the alkaline processing 
composition i.e., alkali ions, are available for capture in the 
polymeric acid layer should be decreased with increasing 
transfer-processing temperatures in order to provide diffusion 
transfer color processes relatively independent of positive 
transfer image variations over an extended range of ambient 
temperatures. 

Specifically, it is there stated to have been found that the 
diffusion rate of alkali through a permeable inert polymeric 
spacer layer increases with increased processing temperature 
to the extent, for example, that at relatively high transfer 
processing temperatures, that is, transfer-processing tempera 
tures above approximately 80 F., a premature decrease in the 
pH of the transfer processing composition occurs due, at least 
in part, to the rapid diffusion of alkali from the dye transfer 
environment and its subsequent neutralization upon contact 
with the polymeric acid layer. This was stated to be especially 
true of alkali transversing an inert spacer layer possessing 
permeability to alkali optimized to be effective within the tem 
perature range of optimun transfer processing. Conversely, at 
temperatures below the optimum transfer processing range, 
for example, temperatures below approximately 40' F., the 
last-mentioned inert spacer layer was disclosed to provide an 
effective diffusion barrier timewise preventing effective 
traverse of the inert spacer layer by alkali having temperature 
depressed diffusion rates and to result in maintenance of the 
transfer processing environment's high pH for such an ex 
tended time interval as to facilitate formation of transfer 
image stain and its resultant degradation of the positive 

of the acid groups in the acid polymer layer may be effected 75 transfer images' color definition. 
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It is further stated in the last-mentioned U.S. Pat. No. 
3,455,686 to have been found, however that if the inert spacer 
layer of the print-receiving element is replaced by a spacer 
layer which comprises a permeable polymeric layer exhibiting 
permeability inversely dependent on temperature, that is, a 
polymeric film-forming material which exhibits increasing 
permeability at lower temperatures, and decreasing permea 
bility at higher temperatures (than room temperature), to 
solubilized alkali-derived cations such as alkali metal and 
quaternary ammonium ions under conditions of increasing 
temperature, that the positive transfer image defects resultant 
from the aforementioned overextended pH maintenance 
and/or premature pH reduction are obviated. 
As examples of polymers which were disclosed to exhibit in 

verse temperature-dependent permeability to alkali, mention 
may be made of: hydroxypropyl polyvinyl alcohol, polyvinyl 
methyl ether, polyethylene oxide, polyvinyl oxazolidinone, 
hydroxypropyl methyl cellulose, isopropyl cellulose, partial 
acetals of polyvinyl alcohol such as partial polyvinyl butyral, 
partial polyvinyl formal, partial polyvinyl acetal, partial 
polyvinyl propional, and the like. 
The last-mentioned specified acetals of polyvinyl alcohol 

were stated to generally comprise saturated aliphatic 
hydrocarbon chains of a molecular weight of at least 1,000, 
preferably of about 1,000 to 50,000, possessing a degree of 
acetalation within about 10 to 30 percent, 10 to 30 percent, 
20 to 80 percent, and 10 to 40 percent, of the polyvinyl al 
cohol's theoretical polymeric hydroxyl groups, respectively, 
and including mixed acetals where desired. 
Where desired, a mixture of the polymers may be employed, 

for example, a mixture of hydroxypropyl methyl cellulose and 
partial polyvinylbutyral. 

In lieu of using a polymeric acid layer adjacent the image 
receiving layer, as described in said U.S. Pat. No. 3,362,819, it 
is also within the scope of this invention to position such a 
polymeric acid layer, or a second such polymeric acid layer, 
adjacent the support carrying the photosensitive and image 
providing reagent strata, as described in U.S. Pat. No. 
3,362,821 issued Jan. 9, 1968. 

This invention is applicable to a wide variety of photo 
graphic processes as will be readily apparent to one skilled in 
the art. Dye developers are preferred image-providing sub 
stances, as indicated above, and constitute an example of ini 
tially diffusible dye image-providing substances. Other useful 
dye image-providing substances include initially diffusible 
dyes useful as image dyes perse and which couple with the ox 
idation product of a silver halide developing agent to provide a 
nondiffusible product, initially diffusible color couplers which 
couple with the oxidation product of a silver halide developing 
agent to provide image dyes, initially nondiffusible com 
pounds which couple with the oxidation product of a silver ha 
tide developing agent to release a diffusible dye useful as an 
image dye per se, and initially nondiffusible dyes which upon 
oxidation undergo an intramolecular ring closure to release a 
diffusible dye useful as an image dye per se. The final image 
may be formed as a result of the diffusion transfer of a soluble 
complex of undeveloped silver halide, in which event the 
image may be in silver or the transferred silver halide complex 
may be utilized as an intermediate in the formation of an 
image in dye, e.g., by using the transferred silver to catalyze 
the bleaching of a dye thus providing an image in terms of un 
reacted dye. Alternatively, the transferred silver halide com 
plex may be used to cause an initially nondiffusible coupling 
dye or ring-closing dye to undergo reaction to provide diffusi 
ble products which are removed from the image layer by diffu 
sion to provide an image in terms of unreacted dye. A number 
of these image-forming systems will be discussed in more 
detail hereinafter. 

Reference is now made to the accompanying drawings 
wherein a plurality of embodiments of this invention are illus 
trated and wherein like numbers, appearing in the various 
figures, refer to like components. 
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Referring to FIG. 1, Stages A, B and C show diagrammatic 

cross section, respectively, imaging, processing, and the 
finished print in one embodiment of this invention. For ease of 
understanding, FIG. 1 illustrates the formation of a 
monochrome image using a single dye developer. In Stage A, 
there is shown a photosensitive element 30 in superposed rela 
tionship with an image-receiving element 32, with a ruptura 
ble container 16 (holding an opaque processing composition 
17) so positioned as to discharge its contents between said ele 
ments upon suitable application of pressure, as by passing 
through a pair of pressure-applying rolls or other pressure ap 
plying means (not shown). Photosensitive element 30 com 
prises an opaque support 10 carrying a layer 12 of a dye 
developer over which has been coated a silver halide emulsion 
layer 14. The image-receiving element 32 comprises a trans 
parent support 24 carrying, in turn, a polymeric acid layer 22, 
a spacer layer 20 and an image-receiving layer 18. Photoexpo 
sure of the silver halide emulsion layer is effected through the 
transparent support 24 and the layers carried thereon, i.e., the 
polyneric acid layer 22, the spacer layer 20 and the image 
receiving layer 18 which layers are also transparent, the film 
unit being so positioned within the camera that light admitted 
through the camera exposure or lens system is incident upon 
the outer or exposure surface 24a of the transparent support 
24. After exposure the film unit is advanced between suitable 
pressure-applying members, rupturing the container 16, 
thereby releasing and distributing a layer 17a of the opaque 
processing composition and thereby forming a laminate, as il 
lustrated in processing Stage B, of the photosensitive element 
30 and the image-receiving element 32 with their respective 
support members providing the outer layers of the laminate 
(illustrated in Stage B). The opaque processing composition 
contains a film-forming polymer, a white pigment and has an 
initial pH at which one or more optical filter agents contained 
therein are colored; the optical filter (agents) is (are) selected 
to exhibit light absorption over at least a portion of the 
wavelength range of light actinic to the silver halide emulsion. 
As a result, ambient or environmental light within that 
wavelength range incident upon transparent support 24 and 
transmitted through said transparent support and the trans 
parent layers carrier thereon in the direction of the exposed 
silver halide emulsion 14a is absorbed thereby avoiding 
further exposure of the photoexposed and developing silver 
halide emulsion 14a. In exposed and developed areas, the dye 
developer is oxidized as a function of the silver halide develop 
ment and immobilized. Unoxidized dye developer associated 
with undeveloped and partially developed areas remains no 
bile and is transferred imagewise to the image-receiving layer 
18 to provide the desired positive image therein. Permeation 
of the alkaline processing composition through the image 
receiving layer 18 and the spacer layer 20 to the polymeric 
acid layer 22 is so controlled that the process pH is maintained 
at a high enough level to effect the requisite development and 
image transfer and to retain the optical filter agent (agents) in 
colored form, after which pH reduction effected as a result of 
alkali permeation into the polymeric and layer 22 is effective 
to reduce the pH to a level which changes the optical filter 
agent to a colorless form. Absorption of the water from the ap 
plied layer 17a of the processing composition results in a 
solidified film composed of the film-forming polymer and the 
white pigment dispersed therein, thus providing reflecting 
layer 17b which also serves to laminate together the photosen 
sitive element 30 and the image-receiving element 32 to pro 
vide the final laminate (Stage C). The positive transfer image 
in dye developer present in the image-receiving layer 18a is 
viewed through the transparent support 24 and the inter 
mediate transparent layers against the reflecting layer 17b 
which provides an essentially white background for the dye 
image and also effectively masks from view the developed 
silver halide emulsion 14b and dye developer immobilized 
therein or remaining in the dye developer layer 12. 
The optical filter agent is retained within the final film unit 

laminate and is preferably colorless in its final form, i.e., ex 
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hibiting no visible absorption to degrade the transfer image or 
the white background therefor provided by the reflecting layer 
17b. The optical filter agent may be retained in the reflecting 
layer under these conditions, and it may contain a suitable 
"anchor" or "ballast' group to prevent its diffusion into ad 
jacent layers. Alternatively, the optical filter agent may be dif 
fusible and selectively mordanted on the silver halide emul 
sion side of the reflecting layer 17b, e.g., by a mordant coated 
on the surface of the silver halide emulsion layer 14; in this 
embodiment the optical filter in its final state may be colorless 
or colored so long as any color exhibited by it is effectively 
masked by the reflecting layer 17b. 
The reflecting layer provided in the embodiment of this in 

vention shown in F1G. 1 is formed by solidification of a 
stratum of pigmented processing composition distributed after 
exposure. It is also within the scope of this invention to pro 
vide a preformed pigmented layer, e.g., coated over the 
image-receiving layer 18, and to effect photoexposure 
therethrough, in accordance with the teachings of the copend 
ing application of Edwin H. Land, Ser. No. 846,441 filed July 
31, 1969 now U.S. Pat. No. 3,615,42 issued Oct. 26, 1971. 

In the embodiment illustrated in FIG. 1, photo-exposure is 
effected through the image-receiving element. While this is a 
particularly useful and preferred embodiment, especially 
where the photosensitive element and the image-receiving ele 
ment are secured together as shown in FIGS. 2, 3 and 4, it will 
be understood that the image-receiving element may be ini 
tially positioned out of the exposure path as illustrated in FIG. 
5 and superposed upon the photosensitive element after 
photoexposure. 

FIG. 2 sets forth a perspective view of a particularly 
preferred film unit, designated 40, and each of FIGS. 3 and 4 
illustrate diagrammatic cross-sectional views of film unit 40, 
along the stated section lines 3-3 and 4-4, during the vari 
ous depicted stages in the performance of a photographic dif 
fusion transfer process as detailed hereinafter. 

Film unit 40 comprises rupturable container 16, retaining, 
prior to processing, aqueous processing composition 17, and 
photosensitive laminate 13 including, in order, dimensionally 
stable opaque support layer 10, preferably an actinic radia 
tion-opaque flexible sheet material, cyan dye developer layer 
45; red-sensitive silver halide emulsion layer 46; interlayer 47; 
magenta dye developer layer 48; green-sensitive silver halide 
emulsion layer 49; interlayer 50; yellow dye developer layer 
51; blue-sensitive silver halide emulsion layer S2; auxiliary 
layer 53, which may contain an auxiliary silver halide develop 
ing agent, image-receiving layer 18, spacer layer 20; neutraliz 
ing layer 22; and dimensionally stable transparent layer 24, 
preferably an actinic radiation-transmissive flexible sheet 
material. 
The structural integrity of laminate 13 may be maintained, 

at least in part, by the adhesive capacity exhibited between the 
various layers comprising the laminate at their opposed sur 
faces. However, the adhesive capacity exhibited at an inter 
face intermediate image-receiving layer 18 and the silver ha 
lide emulsion layer next adjacent thereto, for example, image 
receiving layer 18 and auxiliary layer 53 as illustrated in FIGS. 
3 and 4 should be less than that exhibited at the interface 
between the opposed surfaces of remainder of the layers form 
ing the laminate, in order to facilitate distribution of 
processing solution 17 intermediate the stated image-receiv 
ing layer 18 and the silver halide emulsion layer next adjacent 
thereto. The laminate's structural integrity may also be 
enhanced or provided, in whole or in part, by providing a 
binding member extending around, for example, the edges of 
laminate 13, and maintaining the layers comprising the 
laminate intact, except at the interface between layers 53 and 
18 during distribution of processing composition 17 inter 
mediate those layers. As illustrated in the figures, the binding 
member may comprise a pressure-sensitive tape 28 securing 
and/or maintaining the layers of laminate 13 together at its 
respective edges. Tape 28 will also act to maintain processing 
solution 17 intermediate image-receiving layer 18 and the 
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14 
silver halide emulsion layer next adjacent thereto, upon appli 
cation of compressive pressure to pod 16 and distribution of 
its contents intermediate the stated layers. Under such cir 
cumstances, binder tape 28 will act to prevent leakage of fluid 
processing composition from the film unit's laminate during 
and subsequent to photographic processing. 

Rupturable container 16 may be of the type shown and 
described in any of U.S. Pat. Nos. 2,543,8; 2.634,886; 
3,653,732; 2,723,051; 3,056,492; 3,056,491; 3, 52,515; and 
the like. In general, such containers will comprise a rectangu 
lar blank of fluid and air impervious sheet material folded ion 
gitudinally upon itself to form two walls 29 which are sealed to 
one another along their longitudinal and end margins to form 
a cavity in which processing composition 17 is retained. The 
longitudinal marginal seal 36 is made weaker than the end 
seals 31 so as to become unsealed in response to the hydraulic 
pressure generated within the fluid contents 17 of the con 
tainer by the application of compressive pressure to walls 29 
of the container, e.g., by passing the film unit 40 between op 
posed pressure applying rollers 35. 
As illustrated in FIGS. 2, 3 and 4, container 16 is fixedly 

positioned and extends transverse a leading edge of photosen 
sitive laminate 13 whereby to effect unidirectional discharge 
of the container's contents 17 between image-receiving layer 
18 and the stated layer next adjacent thereto, upon applica 
tion of compressive force to container 16. Thus, container 16, 
as illustrated in FIO.3, is fixedly positioned and extends trans 
verse a leading edge of laminate 13 with its longitudinal mar 
ginal seal 36 directed toward the interface between image 
receiving layer 18 and auxiliary layer 53. As shown in FIGS. 2 
and 3, container 16 is fixedly secured to laminate 13 by exten 
sion 32 of tape 28 extending over a portion of one wall 29 of 
the container, in combination with a separate retaining 
member such as illustrated retaining tape 33 extending over a 
portion of laminate 13's surface generally equal in area to 
about that covered by tape 28. 
As noted, the image-receiving layer 18 may be temporarily 

laminated to the next adjacent layer in such a manner that 
these layers may be separated by the processing composition 
and relaminated thereby. Procedures for fabricating such 
prelaminated film units are set forth in the copending applica 
tions of A. J. Bachelder and F.J. Binda, Ser. No. 744,912 filed 
July 15, 1968 and of Edwin H. Land, Ser. No. 804,942 filed 
Mar. 6, 1969. 

in F.G. 6 there is shown a modification of the film unit 
shown in FIG 1, wherein the photosensitive element 30a in 
cludes a colorless layer 60 coated over the silver halide emul 
sion and containing one or more precursors of optical filter 
agents, e.g., pH-sensitive dyes coated at a pH at which they are 
essentially colorless and thus do not absorb light actinic to said 
silverhalide during photoexposure. Rupture of the pod 16 dis 
tributes a pigmented alkaline processing composition effective 
to raise the pH of said pH-sensitive dye (dyes) and render it 
(them) light-absorbing, thus providing the desired opaque 
layer in situ. In addition, solidification of the distributed pig 
mented processing composition provides a reflecting layer 17b 
(as shown in FIG. 1) against which the transfer image formed 
in the image-receiving layer 18 may be viewed through the 
transparent support 24. In the embodiment shown in FIG. 6 it 
is usually not necessary to decolorize the alkali-activated opti 
cal filter agent if it is nondiffusible to the image-receiving layer 
(or to a layer through which the transfer image is viewed) and 
the pigmented reflecting layer 17b is effective to mask it from 
detracting from the transfer image. Accordingly, the polymer 
ic acid layer 22 may be omitted unless desired for its role in 
the photographic process, e.g., to reduce the process pH to a 
level at which development and transfer of image-forming 
components is terminated and/or to reduce the pH to a level 
more favorable for image stability and/or to remove from the 
image layer and immobilize residual reagents potentially 
harmful to the image. 
A variation of the film unit depicted in FIG. 6 is shown in 

FIG. 7, wherein the colorless layer 60 containing optical filter 
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agent precursor(s) is coated over the image-receiving layer 
18. In this embodiment, it is necessary that the process 
generated color of the filter agent be discharged to permit the 
transfer image to be viewed against the reflecting layer 
without interference. The polymeric acid layer 22 is utilized to 
effect this color discharge. 

Suitable optical filter agents for use in embodiments such as 
those shown in FIGS. 6 and 7 include the pH-sensitive dyes 
hereinafter set forth and containing long-chain substituents or 
"anchors,' e.g., alkyl groups containing 10 or more carbons. 
Suitable precautions should be exercised to avoid desensitiza 
tion by the optical filter agent precursors, and one such 
precaution is to immobilize by suitable substituents. Alterna 
tively, selective mordanting may be utilized to avoid undesired 
diffusion during preuse storage. 
The use of long-chain substituents may also be desirable 

with optical filter agents initially present in the processing 
composition in order to minimize diffusion from the 
processing layer into one or more layers of the film unit and 
consequent reduction of the local concentration of the optical 
filter agent, thus reducing the light-absorbing effectiveness of 
a given quantity of the optical filter agent and possible in 
troducing an undesired background color to the final image. 
Retention of the optical filter agent within the layer containing 
a reflecting agent, e.g., titanium dioxide, has also been found 
to give a "multiplication' effect on apparent density, as 
hereinafter discussed. 
A further modification of the embodiment of FIG. 1 is 

shown in FIG. 8 wherein the image-receiving element 32b in 
cludes a preformed reflecting layer 62, e.g., a layer of titanium 
dioxide, coated over the image-receiving layer 18, photoexpo 
sure being effected through this preformed reflecting layer. 
The opaque processing composition includes one or more op 
tical filter agents to provide an opaque layer 17a, and may also 
contain a light-reflecting pigment which is the same or dif 
ferent from that in the preformed reflecting layer 62, thus 
reinforcing the masking capability of the reflecting layer 62. In 
this embodiment, as in that of FIG. 6, it may not be necessary 
to decolorize the optical filter agent. Alternatively, the 
preformed pigmented layer 62 may be coated over the silver 
halide emulsion 14, in which event (as in the embodiment of 
FIG. 7) it is necessary to discharge the color of the optical 
filter agent. The provision of a preformed processing composi 
tion permeable layer, intermediate the image-receiving layer 
and the next adjacent silver halide layer, containing a light 
reflecting pigment in a concentration which prior to photoex 
posure is insufficient to prevent transmission therethrough of 
exposing actinic radiation and which, subsequent to 
processing, possesses a covering and reflecting capacity effec 
tive to mask the developed silver halide emulsion layer(s) and 
associated residual image-forming material is described in 
detail in the copending applications of Edwin H. Land, Ser. 
No. 846,441 filed July 31, 1969 (now U.S. Pat. No. 3,615,421 
issued Oct. 26, 1971 and of Sheldon A. Buckler, Ser. No. 
3,646 filed Jan. 19, 1970. 

FIG. 9 illustrates yet another modification (of the embodi 
ment shown in FIG. 1) wherein the polymeric acid layer 22 
and the spacer layer 20 are positioned in the photosensitive 
element 30b between the opaque support 10 and the dye 
developer layer 12. If desired, additional alkali neutralizing 
capability may be provided by replacing the image-receiving 
element 32c which does not contain a polymeric acid layer 
with a receiving sheet 32 which does contain such a polymeric 
acid layer. 

In FIG. Othere is shown an embodiment of this invention 
in the formation of silver transfer prints. Photosensitive ele 
ment 130 comprises an opaque support 10 carrying a silver 
halide emulsion 14. An image-receiving element 132 compris 
ing a transparent support 24 carrying, in turn, a polymeric 
acid layer 22, a spacer layer 20 and a silver receptive stratum 
118, is positioned in superposed relationship with the 
photosensitive element 130 with a rupturable pod 16 posi 
tioned to distribute an opaque processing composition 117 
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between the superposed elements. In accordance with the 
well-known details of silver transfer processes, exposed silver 
halide is reduced in the photosensitive layer and a soluble, dif 
fusible complex is formed with unexposed and un 
derdeveloped silver halide. This soluble complex is transferred 
to the silver-receptive stratum 118 which preferably contains 
one or more silver-precipitating agents or nuclei. After the 
process has proceeded to the point wherein exposure of the 
silver halide emulsion 14 is no longer detrimental, the pH of 
the applied processing composition layer is reduced by the 
polymeric acid, in a manner analogous to that described in 
connection with FIG. , and the optical filter agent which 
rendered the processing composition opaque is rendered 
colorless. The silver transfer image in the silver-receptive 
stratum 118 may be viewed through the transparent support 
24 against a reflecting layer provided by white pigment 
dispersed in the layer resulting from solidification of the ap 
plied processing composition. 

In the embodiments heretofore described, the desired image 
has been viewed against a reflecting layer, i.e., the final image 
is a reflection print. This invention is also applicable to the for 
mation of images viewed by transmitted light. One such em 
bodiment by which a developed and stabilized negative may 
be obtained (without concurrent formation of a transfer 
image) is shown in FIG. 11 wherein a first or photosensitive 
element 230 comprises a transparent support 24 carrying a 
colorless layer 60 containing an alkali-activated optical filter 
agent (or a preformed alkali-dischargeable dye) and a layer 14 
of a silver halide emulsion. A second element 232 in super 
posed relationship with the photosensitive element 230 (and 
prelaminated thereto as discussed above, if so desired) com 
prises a transparent support 24 carrying a polymeric acid layer 
22 and a timing layer 120. A rupturable pod 16 containing an 
opaque processing composition 117a is so positioned as to dis 
tribute said processing composition between the silver halide 
emulsion 14 and the timing layer 120. Permeation of alkali 
from the processing composition activates the optical filter 
agent (layer 60) thus providing protection for the developing 
silver halide emulsion 14 from light incident upon the trans 
parent support 24. The timing layer 120, like the spacer layer 
20 in previously discussed embodiments, is of a thickness and 
polymeric composition effective to control the permeation of 
alkali therethrough to the polymeric acid layer 22, thus deter 
mining when the pH is reduced to a level rendering essentially 
colorless the optical filter agents in the processing composi 
tion and in the light barrier layer 60 behind the silver halide 
emulsion 14. (Since the image formed in the embodiment of 
FIG. 11 is to be viewed by transmitted light, it is not essential 
that the optical filter agent layers shielding the silver halide 
emulsion become completely colorless so long as these layers 
become substantially light transmitting, i.e., the optical filter 
agent may retain some coloration. The processing composi 
tion 117a released by the rupture of pod 16 is free of reflecting 
pigment which would interfere with viewing the final image by 
transmitted light. (If desired, however, a reflecting pigment 
could be included in the processing composition 117a and the 
final image viewed by reflected light.) One process by which 
stabilized silver negative images may be prepared and which 
may be used in the embodiment of FIG. 11 is described in the 
copending application of Edwin H. Land, Ser. No. 888,919 
filed Dec. 29, 1969. As disclosed therein, an element suitable 
for use as the polymeric acid containing element 232 in FIG. 
11 may be prepared by applying to the subcoated surface of a 
cellulose triacetate sheet an aqueous solution comprising 70 
parts by weight of poly(ethylene/maleic anhydride) commer 
cially available from Monsanto Chemical Co. as "DX Resin 
Grade 840-1 1-03' and parts by weight of "Elvanol 70-05' 
(trademark of E. I. duPont de Nemours and Co. for a low 
viscosity, completely hydrolyzed polyvinyl alcohol) to provide 
a polymeric acid layer about 0.4 mill, thick. A timing layer 
about 0.15 mill. thick may then be applied comprising a graft 
copolymer of diacetone acrylamide and acrylamide on polyvi 
nyl alcohol prepared in the manner described in the copend 
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ing application of Lloyd D. Taylor, Ser. No. 790,747, filed 
Jan. 13, 1969 (now U.S. Pat. No. 3,575,701 issued Apr. 20, 
1971. A suitable processing composition for use in this em 
bodiment may comprise (in addition to a pH-sensitive dye): 

Water 9020 cc. 
Hydroxyethyl cellulose 4.5 g. 
Sodium sulfite 33.0 g 
Potassium thiosulfate 14.0 g. 
Ascorbic acid 60.0 g. 
2,4-diamino-orthocresol 2.0 g. 
cysteine 2.2 as 
diethylamine SO.0 cc. 
Sodium hydroxide 25.0 g, 

which has been found effective to develop exposed silver ha 
lide and to form a stable complex with unexposed silver ha 
lide, as disclosed in U.S. Pat. No. 3,343,958 to which 
reference may be made. Other procedures known in the art to 
provide developed and fixed silver images may also be used. It 
will be understood that "positive" developed and fixed (stabil 
ized) silver images may be obtained in accordance with the 
embodiment of FIG. 11 by using one of the so-called direct 
positive silver halide emulsions, including internal latent 
image emulsions; such silver halide materials and composi 
tions for developing them are well known in the art and need 
not be described in detail here. 

Film units constructed in accordance with FIG. 11 may be 
exposed through either transparent support 24. If desired, the 
colorless layer 60 containing an alkali-activated optical filter 
agent may be replaced by a layer containing an optical filter 
agent in a light-absorbing state as coated which will also serve 
as an antihalation layer; pH reduction may be used to 
discharge the resulting light barrier layer. Also, if desired or 
necessary, a second polymeric acid layer 22 and timing layer 
22 may be positioned in the photosensitive element to insure 
sufficient neutralizing capability and a more uniform pH 
throughout the laminate and thus provide more even 
discharge of the optical filter agent color. In lieu of providing 
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the optical filter agent (whether colored or latent in a layer of 40 
the photosensitive element 230, the desired opaque layer may 
be provided by distributing a second opaque fluid between ap 
propriate strata of the photosensitive element; this second 
opaque fluid may include some or no photographically active 
components, and the stratum provided by solidification of the 
film-forming polymer dissolved therein remains as part of the 
laminate, the color of the optical filter agent being discharged. 

FIG. 12 illustrates the application of this invention to diffu 
sion transfer processes providing additive color images. As 
shown therein, an additive color photosensitive element 234 
comprises a transparent support 24 carrying, in turn, an addi 
tive color screen 119 ("R," "B" and "G" representing, 
respectively, red, blue and green segments of an additive color 
screen), a silver-receptive stratum 118, a colorless layer 60 
containing an alkali-activated optical filter agent, and a silver 
halide emulsion layer 14. A second element 232 as described 
in connection with FIG. 1 is positioned in superposed rela 
tionship with said photosensitive element 234 with a ruptura 
ble pod 16 containing an opaque processing composition 117 
positioned to release said processing composition between 
said timing layer 120 and said silver halide emulsion layer 14. 
Application of the processing composition renders the optical 
filter agent colored, thereby providing light opacity for the 
developing silver halide emulsion with respect to light incident 
upon either transparent support 24. Unexposed silver halide is 
dissolved and transferred to the silver-receptive stratum 118 
where it is deposited in a high covering power silver image. 
The exposed silver halide is developed to provide a low cover 
ing power silver image in the silver halide emulsion layer 14. 
These two silver images when viewed by transmitted light ap 
pear as a positive image and are so used in combination with 
the additive color screen 119 to provide the desired additive 
color transparency. After an appropriate time interval, suffi 
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reduce the pH to a level effective to decolorize the optical 
filter agents of the processing composition and of the optical 
barrier layer 60. 

lf desired, the separate silver-receptive stratum 118 may be 
omitted and the requisite silver-precipitating nuclei incor 
porated into the silver halide emulsion layer 14. The forma 
tion of additive color images using silver halide emulsions con 
taining silver precipitants is described in U.S. Pat. No. 
3,536,488 issued to Edwin H. Land on Oct. 27, 1970. 

It will be recognized that light incident upon the exposure 
surface of certain embodiments of this invention, e.g., of 
transparent support 24 of the embodiment shown in FIG. 12, 
may pass through all of the layers of photosensitive element 
234 and second element 232. If the film unit is part of a film 
pack containing a plurality of such film units, the light so 
transmitted could effect a photoexposure of at least the next 
underlying unit. This problem may be readily avoided by inter 
posing an opaque member between the stacked film units. 
Such an opaque member may be a separate opaque interleaf 
sheet positioned between film units, or it may be an opaque 
layer so secured to the outer surface of the transparent sup 
port 24 of the second element, e.g., by a peelable or other 
temporary adhesive layer, as to be readily removed after 
processing. Still another technique for accomplishing such 
protection against premature exposure of underlying film 
units is to provide an alkali-bleachable dye, e.g., of the an 
tihalation type, of appropriate density in layer 120 of FIG. 12; 
this density need not be very great since their exposure time is 
very short. 
FG. 13 illustrates an embodiment of this invention wherein 

the desired image is obtained by silver-catalyzed bleaching of 
a dye, the unbleached dye providing the desired visible image. 
As shown therein, a film unit comprises a photosensitive ele 
ment 230 in superposed relationship with an image-receiving 
element 236 with a rupturable pod 16 positioned to release an 
opaque processing composition between said superposed ele 
ments. The photosensitive element 230 comprises a trans 
parent support 24 carrying a colorless layer 60a containing an 
alkali-activated optical filter agent and a silver halide emul 
sion layer 14. The image-receiving element 236 comprises a 
transparent support 24 carrying, in turn, a polymeric acid 
layer 22, a spacer or timing layer 20 and a silver-receptive 
stratum 218 containing a bleachable dye, e.g., an azo dye 
bleachable in the presence of metallic silver. Application of 
the processing composition 117 results in the formation of an 
opaque layer from the alkali-activated optical filter agent, 
development of the exposed silver halide emulsion, and for 
mation of a silver transfer image in the silver-receptive 
stratum 218. Alkali neutralization after transfer image forma 
tion reduces the pH to a level which discharges at least the op 
tical filter agent contained in the opaque processing composi 
tion and activates a bleach agent, thereby bleaching 
imagewise the nondiffusible dye initially present in the silver 
receptive stratum. The unbleached dye provides a negative 
image. If the opaque processing composition includes a 
reflecting pigment, the negative dye image may be viewed by 
reflection against the resulting reflecting layer, e.g., such as 
the white pigmented layer 17b of FIG. 1, and it is not necessa 
ry to discharge the color generated by the optical filter agent 
(layer 60a). Alternatively, the opaque processing composition 
117 may be free of white pigment in which event the color in 
both opaque strata is discharged and the dye image viewed by 
transmitted light. If the dye in the silver-receptive stratum 218 
is a color-shifted dye, e.g., a dye containing an esterified aux 
ochrome, it may be colorless prior to contact with alkali and 
photoexposure thus made through that layer. Silver dye 
bleach procedures are well known in the art, e.g., U.S. Pat. 
No. 3,414,411 and need not be described in detail here. 

It will be recognized that layer 60 containing an alkali-ac 
tivated optical filter agent may be omitted in embodiments 
such as those illustrated in FIGS. 11 and 12 if an optical filter 
agent initially present in the processing composition is dif 

cient alkali is neutralized by the polymeric acid layer 22 to 75 fused into and throughout the silver halide emulsion layer and 



3,647,437 
19 

retained therein so as to protect unexposed silver halide from 
post exposure fog. 

F.G. 18 illustrates another film structure embodying this in 
vention. In this embodiment, a photosensitive element 134 
comprises a transparent support 24 carrying a layer 22 of a 
polymeric acid, a spacer layer 20, an image-receiving layer 18, 
an opaque layer 62, a dye developer layer 12, a silver halide 
emulsion layer 14, and a colorless layer 60 containing an al 
kali-activated optical filter agent. After photoexposure, a 
processing composition 17 is applied by rupturing pod 16 and 
distributing the processing composition between a cover or 
spreader sheet 64 and layer 60. The cover sheet 64 may be 
transparent, in which event photoexposure may be effected 
through it and it may be secured to photosensitive element 
134, e.g., by a binder tape around the edges of the film unit or 
by temporary lamination as discussed above, prior to photoex 
posure. Alternatively, cover sheet 64 may be opaque in which 
event it is positioned out of the exposure path prior to 
photoexposure, as described in connection with the image 
receiving element in the embodiment illustrated in FIG. 5. The 
processing composition may contain a white pigment, e.g., 
titanium dioxide, where cover sheet 64 is transparent and it is 
desired to provide a 'white back' for the final laminate. 
Where opacifying capability additional to that provided by 
layer 60 is desired, the processing composition may contain 
suitable opacifying agents, e.g., carbon black, titanium diox 
ide, etc. Opaque layer 62 includes a white pigment, such as 
titanium dioxide, to provide a white background against which 
the transfer image may be viewed. lf desired, additional 
opacification may be provided by adding a small amount of 
carbon black to the opaque layer 62, or by providing a layer of 
carbon black between the dye developer layer 12 and the 
opaque layer 62 containing, e.g., titanium dioxide. While the 
embodiment shown in FG 18 has been directed to the forma 
tion of dye images using, e.g., dye developers, it will be readily 
apparent that similar techniques may be used in the formation 
of silver transfer images. 
A number of modifications to the structures described in 

connection with the figures will readily suggest themselves to 
one skilled in the art. Thus, for example, the multicolor mul 
tilayer negative shown in FGS. 3 and 4 may be replaced by a 
screen-type negative as illustrated in U.S. Pat. No. 2,968,554 
issued Jan. 17, 1961 to Edwin H. Land and in the aforenen 
tioned U.S. Pat. No. 2,983,606 particularly with respect to 
FIG. 3 thereof. Similarly, dye developers may be replaced by 
color-providing substances reducible by unreacted silver ha 
lide developing agent in accordance with the teachings of U.S. 
Pat. No. 3, 185,567 issued May 25, 1965 to Howard G. Rogers. 
While many of the color-providing substances discussed 

above are initially diffusible in the appropriate processing 
composition, it should be understood that one may also use a 
compound which is initially nondiffusible in the particular 
photographic reagent employed for development but which 
can provide by appropriate chemical reaction an imagewise 
distribution of a mobile and diffusible color-providing moiety 
which may then be transferred, at least in part, by diffusion to 
an image-receiving layer or dyeable stratum to impart thereto 
a color transfer image. As examples of nondiffusible com 
pounds of this description, mention may be made of those 
compounds containing a diffusible color-provided moiety 
which may be a complete dye or a dye intermediate, e.g., a 
coupler, and an "anchoring" moiety rendering the compound 
nondiffusible. Upon appropriate chemical reaction, e.g., ox 
idation, coupling, etc., the color-providing moiety is separated 
from the anchoring moiety and is thus free for transfer to the 
dyeable stratum to form the desired color transfer image. 
One such class of these compounds are those disclosed, for 

example, in U.S. Pat. Nos. 3,443,940 issued to Stanley M. 
Bloom and Howard G. Rogers and 3,443,939 issued to Stanley 
M. Bloom and Robert K. Stephens. These compounds may be 
defined as nom diffusible compounds containing a diffusible 
color-providing moiety, which compounds are capable of 
providing, as a function of development of an exposed light 
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sensitive silver halide layer, a reaction product which can au 
toreact intramolecularly to effect ring closure and as a result 
thereof, to split off a mobile and diffusible moiety which may 
be colored and used as an image-forming material. 
Other nondiffusible compounds and reaction mechanisms 

employing the same include, for example, the compounds and 
systems employing them to obtain color transfer images which 
are disclosed in U.S. Pat, Nos. 3.227,550; 3,227,551; 
3,227.552; 3,227,554; 3,243,294; and 3.445,228. In general. 
these aforementioned patents relate to systems employing a 
nondiffusible coupler which can couple with the oxidation 
product of an aromatic primary amino color developing agent 
to provide a diffusible dye which may be transferred by diffu 
sion to a dyeable stratum to impart thereto either a positive or 
a negative transfer image, depending upon the particular 
system employed, 
The various techniques described in the above-noted 

patents for forming either negative or positive images may be 
readily adapted for processing outside a camera by application 
of the principles of the present invention. 

In the preferred embodiment of this invention, the film unit 
is specifically adapted to provide for the production of a mul 
ticolor dye transfer image and the photosensitive laminate 
comprises, in order of essential layers, a dimensionally stable 
opaque support layer, at least two selectively sensitized silver 
halide emulsion strata each having dye image-providing 
materials of predetermined color associated therewith which 
are soluble and diffusible, in alkali, at a first pH; the alkalinic 
solution permeable polymeric layer dyeable by the dye image 
providing materials; the alkaline solution permeable polymer 
ic acid layer containing sufficient acidifying groups to effect 
reduction, subsequent to substantial multicolor transfer dye 
image formation, of a processing composition having the first 
pH to a second ph, at which the dye image-providing material 
is insoluble and nondiffusible and to effect the discharge of the 
optical filter agent's color and a dimensionally stable trans 
parent layer. 
The silver halide emulsions comprising the multicolor 

photosensitive laminate preferably possess predominant spec 
tral sensitivity to separate regions of the spectrum and cach 
has associated therewith a dye, which is a silver halide 
developing agent and is, most preferably, substantially soluble 
in the reduced form only at the first pH, possessing a spectral 
absorption range substantially complementary to the predomi 
nant sensitivity range of its associated emulsion, 

In the preferred embodiment, each of the emulsion strata, 
and its associated dye, is separated from the remaining emul 
sion strata, and their associated dye, by separate alkaline solu 
tion permeable polymeric interlayers and the dyeable 
polymeric layer is separated from the polymeric acid layer by 
an alkaline solution permeable polymeric spacer layer, most 
preferably a polymeric spacer layer having decreasing 
permeability to alkaline solution with increasing temperature. 

In such preferred embodiment, the silver halide emulsion 
comprises photosensitive silver halide dispersed in gelatin and 
is about 0.6 to 6 microns in thickness; the dye itself is 
dispersed in an aqueous alkaline solution polymeric binder, 
preferably gelatin, as a separate layer about 1 to 7 microns in 
thickness; the alkaline solution permeable polymeric inter 
layers, preferably gelatin, are about 1 to 5 microns in 
thickness; the alkaline solution permeable and dyeable 
polymeric layer is transparent and about 0.25 to 0.4 mil. in 
thickness; the alkaline solution permeable polymeric spacer 
layer intermediate the dyeable polymeric layer and the 
polymeric acid layer is transparent and about 0.1 to 0.7 mil. in 
thickness; the alkaline solution permeable polymeric acid 
layer is transparent and about 0.3 to 1.5 mil. in thickness; and 
each of the dimensionally stable opaque and transparent sup 
ports are alkaline solution impermeable and about 2 to 6 mil. 
in thickness, it will be specifically recognized that the relative 
dimensions recited above may be appropriately modified, in 
accordance with the skill of the art and the process being per 
formed. 
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Such film unit should also include a rupturable container, 
retaining an alkaline processing solution having the first pH 
and containing dispersed therein a reflecting agent in a quanti 
ty sufficient to mask the developed photosensitive layers and 
untransferred dyes fixedly positioned and extending trans 
verse a leading edge of the photosensitive element so as to ef 
fect unidirectional discharge of the container's contents 
between the dyeable polymeric layer and the silver halide 
emulsion layer next adjacent. 
The respective layers comprising the composite structure 

are secured in fixed relationship which, in whole or in part, 
may be readily and simply achieved by retaining means such 
as, for example, a pressure-sensitive tape binding member ex 
tending around the edges of the composite structure securing 
or maintaining the layers of the composite together at their 
respective edges. 

In a preferred embodiment of the present invention's film 
unit for the production of a multicolor transfer image, the 
respective plurality of silver halide/dye developers units of the 
composite structure are predominantly responsive to separate 
regions of the spectrum and provide a chromatic image pos 
sessing an absorption range substantially complementary to 
the sensitivity range. In general, the composite structure will 
most preferably be in the form of a multilayer configuration 
which will ordinarily comprise a cyan dye developer/red-sensi 
tive emulsion unit contiguous the stable opaque layer, a yellow 
dye developer?blue-sensitive emulsion unit most distant from 
the opaque layer and a magenta dye developer/green-sensitive 
emulsion unit between the preceding units, recognizing that 
the relative relationship of such units may be varied in ac 
cordance with the desires of the operator. It will also be recog 
nized that the dimensionally stable polymeric support layer 
next adjacent the photosensitive silver halide emulsion layer 
or layers may be transparent, as disclosed in U.S. Pat. No. 
3,415,646 issued Dec. 10, 1968 to Edwin H. Land, and that in 
such instance the opacifying agent may be initially dispersed 
in the composite film unit intermediate the dyeable polymeric 
layer and the silver halide emulsion layer next adjacent, as dis 
closed in U.S. Pat. No. 3,415,645 issued Dec. 10, 1968 to 
Edwin H. Land. 
The structural integrity of the composite structure may be 

maintained, at least in part, by the adhesive capacity exhibited 
between the various layers comprising the structure at their 
opposed surfaces. However, the adhesive capacity exhibited at 
an interface intermediate image-receiving layer and the silver 
halide emulsion layer next adjacent thereto, for example, in 
termediate image-receiving layer and the blue-sensitive silver 
halide emulsion layer, should be less than that exhibited at the 
interface between the opposed surfaces of the remainder of 
the layers forming the structure, most preferably, on the order 
of substantially no adhesion, in order to facilitate distribution 
of processing solution intermediate the image-receiving layer 
and the silver halide emulsion layer next adjacent thereto. The 
composite's structural integrity may also be enhanced or pro 
vided, in whole or in part, by providing a binding member ex 
tending around, for example, the edges of the composite struc 
ture, and maintaining the layers comprising the structure in 
tact, except at the above-noted interface during distribution of 
the alkaline solution intermediate those layers. The binding 
member may comprise a pressure-sensitive tape securing and 
or maintaining the layers of the structure together at its 
respective edges. If the edge binder tapes are also opaque, 
edge leakage of actinic radiation incident on the emulsion or 
emulsions will also be prevented. The selected light-reflecting 
agent, however, should be one providing a background suita 
ble for viewing the dye developer transfer image formed in the 
dyeable polymeric layer. In general, while substantially any 
such agent may be employed, it is preferred that an agent be 
selected that will not interfere with the color integrity of the 
dye transfer image, as viewed by the observer, and, most 
preferably, an agent which is aesthetically pleasing to the 
viewer and does not provide a background noise signal 
degrading, or detracting from, the information content of the 
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image. Particularly desirable light-reflecting agents will be 
those providing a white background, for viewing the transfer 
image, and specifically those conventionally employed to pro 
vide background for reflection photographic prints and, espe 
cially, those agents possessing the optical properties desired 
for reflection of incident radiation. As examples thereof, men 
tion may be made of barium sulfate, zinc oxide, titanium diox 
ide, barium stearate, silver flake, silicates, alumina, zirconium 
oxide, zirconium acetyl acetate, sodium zirconium sulfate, 
kaolin, mica, and the like. 
A particularly preferred agent comprises titanium dioxide 

due to its highly effective reflection properties. In general, 
based upon percent titanium dioxide ("weight volume"), a 
processing composition containing about 40-50 grams of 
titanium dioxide suspended in 100 cc. of water will provide a 
percent reflectance of about 85-90 percent. In the most 
preferred embodiments, the percent reflectance particularly 
desired will be in the order of above 85 percent. 
Where it is desired to increase the radiation filtering capaci 

ty of a processing composition containing a reflecting agent 
selected predominantly for its radiation-reflecting properties, 
such as, for example, titanium dioxide, beyond that ordinarily 
obtained or required to obscure or mask the dye and/or 
developed silver associated with the photosensitive silver ha 
lide emulsion layers, it may also be desirable to provide an ad 
ditional light-absorptive agent, exhibiting more effective filtra 
tion of radiation incident on the transparent support layer dur 
ing processing, such as carbon black, for example, added in a 
concentration of about 1 part carbon black to 100 to 500 parts 
titanium dioxide, in order to further protect the emulsions 
from fog formation during such processing. 

In addition to preformed reflecting agents, it is also within 
the scope of this invention to employ reflecting agent precur 
sors, e.g., materials capable of forming the requisite agent in 
situ during processing, as disclosed and claimed in the copend 
ing application of Edwin H. Land, Ser. No. 43,742 filed June 
5, 1970. As an example of such precursors, mention may be 
made of ionizable white inorganic visible light-reflecting pig 
ment generating salts such as barium chloride, zirconium 
chloride and the like, the cation of which upon contact with 
sulfate ions present in the processing composition and 
generally derived from ionizable salts such as sodium sulfate, 
etc., form reflecting agent or pigment salts such as barium 
sulfate and the like; ionizable salts such as zinc sulfate and the 
like, the cation of which upon contact with the anion of ioniza 
ble sodium or potassium hydroxide present in the processing 
composition form reflecting agent pigments such as zinc oxide 
and the like; ionizable salts such as zinc acetate and the like, 
the cation of which upon contact with sulfide ions present in 
the processing composition and generally derived from ioniza 
ble salts such as sodium sulfide etc., form reflecting agents 
such as zinc sulfide and the like, etc. 
The present invention will be further illustrated by the fol 

lowing example intended to be illustrative only. 
EXAMPLE 

A photosensitive element was prepared by coating an 
opaque cellulose triacetate support with a layer of the magen 
ta dye developer 2-(p-A-hydroquinonylethyl-phenylazo)-4- 
isopropoxy-1-naphthol dispersed in gelatin at a coverage of 70 
mg/ft. of dye and about 100 mg/ft. of silver and 60 mg/ft. 
of gelatin. A yellow filter dye was coated over this silver halide 
emulsion effective to absorb blue and short-green wavelength 
light, so that the green-sensitive silver halide emulsion was ex 
posable essentially only by long-wavelength green light. The 
photosensitive element was photoexposed and a layer approxi 
mately 0.0024 inches thick of a processing composition com 
prising: 

Water 100 cc. 
Potassium hydroxide 1.2 g. 
hydroxyethyl cellulose (high 3.4 . 
viscosity) commercially available 

from Hercules Powder Co., 
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Wilmington, Delaware, under the 
trade name Natrasoi 250 

N-benzyl-a-picolinium bromidt 1.5 g. 
Benzotriazole 1.0 . 
Titanium dioxide 50.0 g. 
thymolphthalein 1.7 g. 

was spread between the exposed photosensitive element and 
the image-receiving layer at 73 F. The resulting laminate was 
maintained intact and removed from a dark area within a 
minute and the transfer image formation was observed 
through the transparent polyester support. The 
thymolphthalein has a maximum absorption at 583 Lu and 
thus is effective to absorb "long green" light. After 2 minutes, 
the titanium dioxide layer (formed by solidification of the 
layer of processing composition) was visible to the eye in the 
highlight areas of the transfer image as a white layer, indicat 
ing that the polymeric acid had reduced the pH to a level at 
which the thymolphthalein was essentially colorless. The 
image-receiving element used was prepared as follows: A 
transparent polyethylene terephthalate film base was coated, 
in succession, with a layer of the partial butyl ester of 
polyethylene/maleic anhydride copolymer to provide a 
polymeric acid layer approximately 0.00045 inches thick, fol 
lowed by a spacer layer of polyvinyl alcohol approximately 
0.0003 inches thick, followed by an image-receiving layer ap 
proximately 0.0002 inches thick comprising a 2:1 mixture, by 
weight, of polyvinyl alcohol and poly-4-vinylpyridine and a 
small amount of 1-phenyl-5-mercaptotetrazole. 
Other reagents which may be used as optical filter agents in 

accordance with this invention include: 
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As disclosed and claimed in my copending application, Ser. 
No. 43,782 filed June 5, 1970, (now abandoned and of which 
the present application is in part a continuation), it has been 
quite unexpectedly discovered that an improved film unit as 
semblage of the aforementioned general structural parameters 
and adapted to be processed, subsequent to photoexposure, in 
the presence of actinic radiation may be fabricated to employ, 
as the opacifying means interposed intermediate the reception 
layer and next adjacent silver halide layer subsequent to 
photoexposure, an inorganic light-reflecting pigment disper 
sion containing reflecting pigment in a concentration per se 
insufficient, distributed as a layer intermediate the reception 
layer and next adjacent silver halide layer, to effectively 
prevent transmission of radiation actinic to the silver halide 
layer therethrough and at least one optical filter agent, at a pH 
above the pKa of the optical filter agent, in a concentration 
perse also insufficient to prevent transmission of actinic radia 
tion therethrough, which concentrations individually and ad 
ditively are together insufficient to prevent transmission of in 
cident actinic radiation but in admixture are synergistically ef. 
fective to provide a barrier to such transmission. Specifically, 
the inorganic light-reflecting pigment dispersion containing 
the optical filter agent is formulated to exhibit an optical 
transmission density > r, 6.0 density units and an optical 
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reflection density <- 1.0 density units at a pH above the pKa 
of the optical filter agents included. 

in accordance with that discovery, the optical filter agent 
will be employed in a concentration, itself ineffective to pro 
vide the required transmission density alone or, theoretically, 
in combination with the inorganic light-reflecting pigment, as 
projected by Beer's law, that is, D=EC wherein D is trans 
mission density, E is the epsilon of the optical filter agent, C is 
the concentration and 1 is the radiation path length, but em 
pirically effective in combination with the pigment to prevent 
transmission of radiation actinic to the silver halide layers in 
cident on the layer comprising the dispersion, during 
processing in the presence of actinic radiation, and sufficiently 
low to provide substantially immediate viewing of transfer 
image formation against the background provided by the 
reflecting pigment. Such effective minimal concentration of 
filter agent specifically facilitates the acceleration of the clear 
ing time involved in discharging from visual observation the 
filter agent employed by reduction of the environmental pH as 
detailed above from above to below the pKa of the filter agent 
selected. 
The film unit assemblage constructed in accordance with 

this discovery is specifically adapted for processing in the 
presence of actinic radiation by reason of the protection af 
forded the silver halide layer's exposure surface by the 
presence of the pigment dispersion protecting from exposure 
such surface, and for the simultaneous viewing of the transfer 
image carried by the reception layer by reason of the minimal 
optical reflection density exhibited by the light-reflecting pig 
ment layer, subsequent to photoexposure of the silver halide 
layer and formation of the pigment layer. There is thus pro 
vided substantially immediate viewing of transfer image for 
mation against a reflecting pigment layer background exhibit 
ing minimal contamination provided by the minor concentra 
tion of substantially masked optical reflecting agent now 
discovered to be necessary to prevent transmission of fog 
producing actinic radiation through the reflecting layer and 
thus protecting the silver halide layer during transfer 
processing. The de minimus concentration of optical filter 
agent unexpectedly discovered to be capable of effective em 
ployment to prevent light transmission when dispersed in inti 
mate relationship with reflecting pigment optimizes discharge 
of the minimal reflectivity contamination as is so provided by 
the agent upon decrease of the environmental pH from that at 
which the optical filter agent absorbs radiation to that at 
which such agent is substantially inocuous optically. 
A particularly preferred reflecting agent comprises titanium 

dioxide due to its highly effective reflection properties. In 
general, in such preferred embodiment, based upon percent 
titanium dioxide (weight/volume) reflecting layers provided 
by processing compositions containing titanium dioxide 
dispersed in water in a concentration to give about 1,500 to 
4,000 mg/ft. of titanium dioxide when solidified will provide 
a percent reflectance of about 85 to 90 percent. In the most 
preferred embodiments, the percent reflectance particularly 
desired will be in the order of ~85 percent. 

In embodiments wherein the dispersion comprises a 
preformed layer positioned intermediate the reception layer 
and next adjacent silver halide layer, the pigment layer will be 
sufficiently transparent to allow transit of exposing radiation 
through the pigment layer and may comprise titanium dioxide 
reflecting agent possessing a particle size distribution averag 
ing <r 0.2 micron in diameter and preferably <^ 0.2 micron 
in diameter and preferably <^N 0.05 micron in diameter as ini 
tially present preceding exposure of the film unit, which 
preferred materials, upon contact with aqueous alkaline 
processing composition, preferably aggregate to provide parti 
cles possessing a diameter in excess of N 0.2 micron in diame 
ter and will be coated at a coverage of M200 to 1,000 mg/ft.'. 
Specifically, the reflecting agent will be present in a quantity 
insufficient to prevent exposure of the emulsion layers by ac 
tinic radiation incident on the dimensionally stable trans 
parent layer of the film unit but in a concentration sufficient, 
subsequent to processing, to mask dye developer associated 
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with the silver halide emulsion strata from the dye transfer 
image. In the preferred construction of such embodiment, the 
pigment such as titanium dioxide will be initially present in a 
relatively small particle size to provide unexpectedly efficient 
transit of radiation through the reflecting layer during expo 
sure which upon contact with an alkaline processing composi 
tion and aggregation of the pigment particles provides effi 
cient light reflectivity and masking capacity subsequent to 
such aggregation. 

In general, the reflecting agents to be employed are those 
which remain substantially immobile within their respective 
compositions during and subsequent to photographic 
processing and particularly those which comprise insoluble 
and nondiffusible inorganic pigment dispersions within the 
layer in which they are disposed. 

Where desired, reflecting agent pigment may thus be dis 
tributed in whole or in part within a processing composition 
permeable polymeric matrix such as gelatin and/or any other 
such polymeric matrixes as are specifically denoted 
throughout the specification as suitable for employment as a 
matrix binder and may be distributed in one or more of the 
film unit layers which may be separated or contiguous, inter 
mediate the image-receiving layer and next adjacent silver ha 
lide layer, provided that its distribution and concentration is 
effective to provide the denoted postprocessing masking func 
tion, and/or in whole or in part the reflecting agent may be ul 
timately disposed within the processing composition residuum 
located intermediate the image-receiving layer and next ad 
jacent silver halide emulsion strata and associated dye image 
forming material. 

The optical filter agent selected should be one exhibiting, at 
a pH above its pKa, maximum spectral absorption of radiation 
at the wavelengths to which the film unit's photosensitive 
silver halide layer or layers are sensitive and should be sub 
stantially immobile or nondiffusible within the pigment disper 
sion, during performance of its radiation filtration function, in 
order to maintain and enhance the optical integrity of the 
dispersion as a radiation filter unit functioning in accordance 
with the present invention, and to prevent its diffusion into 
and localized concentration within the image-receiving layer 
thereby decreasing the efficiency of the reflecting pigment 
dispersion as a background against which image formation 
may be immediately viewed, during the initial stages in the dif 
fusion transfer processing of the film unit, by filter agent ab 
sorption of dispersion reflected visible radiation prior to 
reduction in the environmental pH below the pKa of the 
agent. Commensurate with the spectral sensitivity range of the 
associated silver halide layer or layers, the optical filter agent 
selected may comprise one or more filter dyes possessing ab 
sorption complementary to such silver halide layers in order to 
provide effective protection against fog-providing radiation 
during processing. Recognizing that the filter agent absorption 
will derogate from image-viewing characteristics by con 
taminating reflecting pigment background, the selected agents 
must be those exhibiting major spectral absorption at the pH 
at which processing is effected and minimal absorption at a pH 
below that which obtains during transfer image formation. Ac 
cordingly, the selected optical filter agent or agents must pos 
sess a pKa below that of the processing pH and above that of 
the environmental pH subsequent to transfer image formation, 
and will be selected for employment in the minimum concen 
tration necessary to provide an optical transmission density2ra 
6.0, at wavelengths at which the silver halide layer is max 
imally responsive, and in no instance an optical reflection den 
sity < r 1.0 at such wavelengths. 

As examples of such pH-sensitive optical filter agents 
adapted for employment in the practice of the preferred em 
bodiment utilizing the above synergistic effect, mention may 
be made of: 
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In general, preferred agents, both opacifying and filter, are 
those which remain immobile within their respective composi 
tions during and subsequent to photographic processing and 
particularly those which comprise insoluble and nondiffusible 

5 materials. 
A multicolor embodiment of this invention may be prac 

ticed by use of a film unit like that shown in FIGS. 3 and 4 and 
prepared by coating, in succession on a gelatin-subbed, 4-mil. 
opaque polyethylene terephthalate film base, the following 

10 layers: 
1. a layer of the cyan dye developer 1,4-bis-(£8-hydroquino 
nyl-a-methyl-ethylamino)-5,8-dihydroxy-anthraquinone 
dispersed in gelatin and coated at a coverage of about 80 
mg/ft, of dye and about 100 mg.ft. of gelatin; 

ls 2. a red-sensitive gelatino-silver iodobromide emulsion 
coated at a coverage of about 225 mg/ft. of silver and 
about 50 mg/ft. of gelatin; 

3. a layer of the acrylic latex sold by Rohm and Haas Co., 
Philadelphia, Pennsylvania, U.S.A., under the trade 
designation AC-61 and polyacrylamide coated at a 
coverage of about 150 mg-fft. of AC-61 and about 5 
mg-fift. of polyacrylamide; 

4. a layer of the magenta dye developer 2-(p-g-hydroquin 
onylethyl-phenylazo)-4-isopropoxy--naphthol 
dispersed in gelatin and coated at a coverage of 70 
mg/ft. of dye and about 120 mg/ft. of gelatin; 

5. a green-sensitive gelatino-silver iodobromide emulsion 
coated at a coverage of about 120 mg/ft. of silver and 60 
mg/ft. of gelatin; 

6. a layer comprising the acrylic latex sold by Rohm and 
Haas Co. under the trade designation B-15 and 
polyacrylamide coated at a coverage of about 100 mg/ft. 
of B-15 and about 10 mg/ft. of polyacrylamide; 

7. a layer of the yellow dye developer 4-(p-A-hydroquin 
onylethyl-phenylazo)-3-(N-n-hexyl-carboxamido)-1- 
phenyl-5-pyrazolone and the auxiliary developer 4'- 
methylphenyl hydroquinone dispersed in gelatin and 
coated at a coverage of about 50 mg/ft. of dye, about 15 

40 mg fift. of auxiliary developer and 50 mg/ft. of gelatin; 
8. a blue-sensitive gelatino-silver iodobromide emulsion 
coated at a coverage of about 75 mg/ft. of silver and 
about 75 mg/ft. of gelatin; and 

9. a layer of gelatin coated at a coverage of about 50 mg/ft. 
45 of gelatin. 

Then a transparent 4-mil. polyethylene terephthalate film 
base may be coated, in succession, with the following illustra 
tive layers: . 

1. a 7:3 mixture, by weight, of polyethylene/maleic acid 
50 copolymer and polyvinyl alcohol at a coverage of about 

1,400 mg/ft., to provide a polymeric acid layer; 
2. a graft copolymer of acrylamide and diacetone acryla 
mide on a polyvinyl alcohol backbone in a molar ratio of 
1:3.2:1 at a coverage of about 800 mg/ft., to provide a 

55 polymeric spacer layer; and 
3. a 2:1 mixture, by weight, of polyvinyl alcohol and poly-4- 

vinylpyridine, at a coverage of about 900 mg/ft.* and in 
cluding about 20 mg/ft. phenyl mercapto tetrazole, to 
provide a polymeric image-receiving layer. 

60 The two components thus prepared may then be taped 
together in laminate form, at their respective edges, by means 
of a pressure-sensitive binding tape extending around, in con 
tact with, and over the edges of the resultant laminate. 
A rupturable container comprising an outer layer of lead 

65 foil and an inner liner or layer of polyvinyl chloride retaining 
an aqueous alkaline processing solution comprising: 

20 

25 

35 

Water 100 C. 
Potassium hydroxide 1.2 g. 

70 Hydroxyethyl cellulose (high 
viscosity) commercially available 
from hercules Powder Co., Wilmington, 
Delaware, under the trade natue 
Natrasol 250 3.4 g. 
N-phenethyl-a-picolinium bromide 2.7 g. 

75 Benzotriazole 1, 15 g. 
Titanium dioxide 50.0 g. 

2.08 g. 

  



3,647,437 
67 

(A) 

B B 
N N 

B 

n-C-O- 

as:0 

(B) OB OB 0.52gn. 

C. Harn 

O 

(C) O 18 glas. 
OB (-ch, 

H-N-CH 

O 
O 

CB-N-CH 
-C 

B 

may then be fixedly mounted on the leading edge of each of 
the laminates, by pressure-sensitive tapes interconnecting the 
respective containers and laminates, such that, upon applica 
tion of compressive pressure to a container, its contents may 
be distributed, upon rupture of the container's marginal seal, 
between the polymeric image-receiving layer and next ad 
jacent gelatin layer. 
The photosensitive composite film units may be exposed 

through step wedges to selectively filter radiation incident on 
the transparent polyethylene terephthalate layer and 
processed by passage of the exposed film units through ap 
propriate pressure-applying members such as suitably gapped, 
opposed rolls, to effect rupture of the container and distribu 
tion of its contents. During processing, the multicolor dye 
transfer image formation may be viewed through the trans 
parent polyethylene terephthalate layer against the titanium 
dioxide background provided by distribution of the pigment 
containing processing composition between layer 53 and the 
polymeric image-receiving layer. Multicolor dye transfer 
image formation will be found to be substantially completed 
and exhibiting the required color brilliance, hues, saturation 
and isolation, within a period of approximately 90 seconds. 
The image formation may be immediately viewed upon dis 
tribution of the processing composition by reason of the pro 
tection against incident radiation afforded the photosensitive 
silver halide emulsion layers by the compsoition's optical 
transmission density of > - 6.0 density units and against the 
titanium dioxide's effective reflective background afforded by 
reason of the composition possessing an optical reflection 
density < - 1.0 density units. 
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Reference may be made to FIGS. 14 through 17, inclusive, 

which specifically denote graphically decrease in optical 
reflection density per unit processing time effected by reason 
of in situ reduction of such a film unit's pH from an initial pH 
above the pKa of the respective optical filter agents described 
above to a pH substantially below the pKa of the respective 
agents. 

Specifically, FIG. 14 and Curve A of FIG. 17 denote the 
clearing time (decrease in optical reflection density) of above 
identified optical filter agent A above wherein FIG. 14 
denotes the clearing time throughout the spectral absorption 
rang of the agent and FIG. 17 denotes clearing time as a func 
tion of optical density at the A. of the respective compound. 
FIG. 15 and Curve B of FIG. 17 and FIG. 16 and Curve C of 
FIG. 17 provide analogous graphic illustrations of optical den 
sity per unit processing time of above-identified optical filter 
agents B and C during the described performance of a photo 
graphic diffusion transfer process comprising the present in 
vention, 
The initial optical transmission density provided by a 

processing composition substantially as above at the respec 
tive A. of the last-identified optical filter agents measure in 
situ as a composite formulation comprises - 6.2, 6.2 and 6.1, 
respectively, of which - 1.25, 1.15 and 1.10, respectively, is 
contributed by the titanium dioxide content of the processing 
composition, the remainder contributed by the optical filter 
agents at a pH above their respective pKa. 

In the absence of the titanium dioxide, the measured optical 
density provided by the optical filter agents in combination at 
their respective A. comprises - 2.4, 2.05 and 2.3. It will be 
apparent that the optical densities of the optical filter agent in 
dividually added to the optical density of the titanium dioxide 
is insufficient theoretically to provide the required minimum 
optical transmission density of > - 6.0 density units, but has 
been found, by means of the present invention, to unexpec 
tedly provide in combination an optical density in accordance 
with the mathematical expression D=EC(1+A1), wherein D, 
E, C, 1 are as defined above; thus directly providing the unex 
pected advantageous end results discussed in detail above, 
The pH and solvent concentration of the alkaline processing 

solution initially employed must possess a pH above the pKa 
of the optical filter agents, that is, the pH at which about 50 
percent of the agents are present as the lesser absorbing spe 
cies and about 50 percent are present as the greater absorbing 
species, preferably a pKa of > - 11 and most preferably > - 
12 and a pH at which the dye developers employed are soluble 
and diffusible. Although it has been found that the specific pH 
to be employed may be readily determined empirically for any 
dye developer and optical filter agent, or group of dye 
developers and filter agents, most particularly desirable dye 
developers are soluble at ph's about 9 and relatively insoluble 
at pH's below 9, in reduced form, and relatively insoluble at 
substantially any alkaline pH, in oxidized form, and the system 
can be readily balanced accordingly for such dye developers. 
In addition, although as previously noted, the processing com 
position, in the preferred embodiment, will include the stated 
film-forming viscosity-increasing agent, or agents, to facilitate 
spreading of the composition and to provide maintenance of 
the spread composition as a structurally stable layer of the 
laminate, subsequent to distribution, it is not necessary that 
such agent be employed as a component of the composition. 

Neutralizing means, for example, a polymeric acid layer of 
the type discussed above will be incorporated, as stated, in the 
film unit of the present invention, to provide reduction of the 
alkalinity of the processing solution from a pH above the pKa 
of the optical filter agent selected at which the dyes are solu 
ble to a pH below the pKa of the agent at which the dyes are 
substantially nondiffusible, in order to advantageously further 
stabilize and optimize reflectivity of the dye transfer image. In 
such instance, the neutralizing layer may comprise particulate 
acid reacting reagent disposed within the film unit or a 
polymeric acid layer, for example, a polymeric acid layer ap 
proximating 0.3 to 1.5 mil. in thickness, positioned inter 
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mediate the transparent support and image-receiving layer, 
and/or the opaque support and next adjacent emulsion/dye 
unit layer, and the film unit may also contain a polymeric 
spacer or barrier layer, for example, approximating 0.1 to 0.7 
mil. in thickness, next adjacent the polymeric acid layer, op 
posite the respective support layer, as previously described. 

It will be understood that in the performance of the present 
invention that the silver halide layers should be protected in 
all visible and nonvisible regions of the spectrum to which they 
are sensitive. Depending upon the sensitivity of the silver ha 
lide or other photosensitive material employed, it may be 
desirable to use ultraviolet and/or infrared absorbers in con 
junction with the dye or dyes selected as optical filter agents to 
provide additional protection in the the nonvisible regions. Ul 
traviolet and infrared absorbers are well known in the photo 
graphic art and any of the compounds conventionally used for 
this purpose may be employed in the present invention. Like 
the optical filter agents, the absorbers should provide the 
desired protection against postexposure fogging during at least 
the initial stages of development but should not absorb radia 
tion intended to selectively expose the photosensitive material 
or detract from the brilliance, hues and other properties of the 
final image. Thus, the absorber or absorbers, as will be ap 
propriate for the particular compounds selected, may be ini 
tially disposed in a layer of the film unit and/or the processing 
solution and subsequent to processing may be retained in or 
separated from the final product. 
The image-forming materials transferred to provide the 

desired transfer image may themselves assist in providing the 
desired postexposure light protection. For example, where the 
image is formed from transferred dye developers, the visible 
absorption of the transferred dye developers is effective to 
assist in absorbing incident radiation and thus help to prevent 
post exposure fog. It is particularly significant, e.g., where the 
photosensitive material is the usual developing out silver ha 
lide emulsion, that the transferred dye developers transfer 
from unexposed areas and are deposited in a position effective 
to absorb light which otherwise might expose said unexposed 
areas. Because of this optical relationship, the density pro 
vided by transferred image-forming material may be taken ad 
vantage of to discharge the color of the optical filter agent 
earlier than it otherwise might be desirable to do. 
An additional group of optical filter agents which may be 

used in accordance with this invention include a 9-pyridyl 
fluorene optical filter agent and preferably a 9-(N-alkyl 
pyridyl)-fluorene agent of the formula: 
(A) 

wherein R is an alkyl group, X is an anion, and n is the integer 
when R is negatively charged and the integer 2 when R is 

electrically neutral; these optical filter agents are the subject 
of the copending application of Alan L. Borror, Ser. No. 
49,627, filed June 25, 1970. 

In particularly useful embodiments of this invention, the 
transparent support contains a small quantity of a pigment, 
e.g., carbon black, to prevent fog formation by light piping of 
actinic light incident upon an edge thereof, such elements are 
described and claimed in the copending application of Edwin 
H. Land, Ser. No. 101,842 filed Dec. 28, 1970. Similarly, fog 
from light piping may be avoided by incorporating an alkali 
dischargeable dye in a suitable layer, e.g., the image-receiving 
layer, in accordance with the disclosure of the copending ap 
plication of Howard G. Rogers, Ser. No. 101,842 filed Dec. 
28, 1970. 
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It is advantageous in the performance of diffusion transfer 75 
processes to chemically prevent (i.e., restrain or arrest) 

70 
development of both unexposed silver halide and exposed but 
not yet developed silver halide after sufficient development 
has been achieved to properly modulate the formation of the 
desired imagewise distribution of the image-forming color 
providing material. One method of achieving this result is to 
place a suitable development restrainer in a layer of the film 
unit such that it is made available to react with the un 
developed silver halide and render it substantially undevelopa 
ble after a predetermined period, in accordance with the dis 
closure of U.S. Pat. No. 3,265,498 issued Aug. 9, 1966 to 
Howard G. Rogers and Harriet W. Lutes. A particularly useful 
development "stopper" is 1-phenyl-5-mercaptotetrazole ini 
tially positioned in the image-receiving layer. Use of such 
delayed-availability development stopping techniques makes 
it possible to discharge the color of the optical filter agent(s) 
earlier, since the silver halide is thereby rendered essentially 
inert to light that otherwise would fog it. 

It will be recognized that the embodiment shown in FIG. 18 
may be modified by omitting the colorless alkali-activated op 
tical filter agent layer 60 and including the appropriate optical 
filter agent(s) in the processing composition 17. In yet another 
modification, said layer 60 may be placed between the dye 
developer layer 12 and the layer 62 containing titanium diox 
ide, the cover sheet 64 being opaque. 

lt is also contemplated to provide to utilize a silver receptive 
layer positioned on the opposite side of the light-reflecting 
layer from the image carrying layer to provide a "sink' for 
silver halide not used in the formation of the desired image. 
Thus, for example, in a silver dye bleach process, the 
developed silver is used to bleach the image dye giving a posi 
tive dye image, and the unexposed silver halide is removed by 
diffusion to such a silver receptive layer where it is 
precipitated and effectively masked by the light-reflecting 
layer. Alternatively, the developed silver halide may provide a 
negative silver image per se. Similarly, the use of a dye image 
receiving layer positioned on said opposite side of the light 
reflecting layer may provide a sink for dye released by 
development of the exposed silver halide, thus providing a 
positive dye image in initially nondiffusible dye. In such 
systems, the optical filter agent may be in the processing com 
position and/or in appropriate layers of the film unit depend 
ing upon the particular arrangement of the layers of the film 
it. 

In certain instances, the color of the optical filter agent may 
be discharged by a diffusible acidic reagent initially posi 
tioned, e.g., the image-receiving layer, prior to reduction of 
the pH to a level substantially precluding further transfer of 
image-forming materials, in accordance with the disclosure of 
the copending application of Terry W. Milligan, Ser. No. 
83,480, filed Oct. 23, 1970. It is also within the scope of this 
invention to utilize a buffer in the processing composition, in 
accordance with the disclosure of the copending application 
of Terry W. Milligan, Ser. No. 83,479 filed Oct. 23, 1970. 

Discharge of an optical filter agent(s) color may be effected 
by use of a polymeric acid to reduce the pH as described 
above, by the use of a particulate acid as disclosed in the 
copending application of Edwin H. Land, Ser. No. 846,442 
filed July 31, 1969 (now U.S. Pat. No. 3,576,625 issued Apr. 
27, 1971), or by the release of an acidic reagent from a second 
rupturable container after a predetermined period; the use of 
a plurality of rupturable containers ruptured in a manner to 
release their contents for sequential utilization in a photo 
graphic process is well known in the diffusion transfer art, as, 
for example, in U.S. Pat. No. 2,607,685 issued Aug. 19, 1952 
to Edwin H. Land. 
The processing composition may be initially absorbed into a 

processing sheet or web, which sheet may also include the 
image-receiving layer, as described, for example, in U.S. Pat. 
No. 3,345,65 issued Oct. 3, 1967 to Edwin H. Land Other 
techniques for providing processing compositions by use of 
liquid-impregnated sheets are well known in the art. 

In the film units of this invention, the support layers are 
preferably dimensionally stable, liquid-impermeable layers 
which taken together possess a processing composition sol 
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vent vapor permeability sufficient to effect, subsequent to sub 
stantial transfer image formation and prior to any substantial 
environmental image degradation to which the resulting image 
may be prone, osmotic transpiration of processing composi 
tion solvent in a quantity effective to decrease the solvent 
from a first concentration at which the color-providing materi 
al is diffusible to a second concentration at which it is not. 
Although these layers may possess a vapor transmission rate of 
1 or less gm./24 hrs. 1100 in./mil., they preferably possess a 
vapor transmission rate for the processing composition solvent 
averaging not less than about 100 gm.124 hrs. 1100 in./mil., 
most preferably in terms of the preferred solvent, water, a 
vapor transmission rate averaging in excess of about 300 gm. 
of waterf24 hrs./100 in./mil., and may advantageously com 
prise a microporous polymeric film possessing a pore distribu 
tion which does not unduly interfere with the dimensional sta 
bility of the layers or, where required, the optical charac 
teristics of such layers. Such pore distribution may comprise, 
for example, an average pore diameter of from less than about 
20 microns to greater than about 100 microns and a pore 
volume of less than about 3 percent to greater than 7 percent. 
The preferred dimensionally stable layers are designed so that 
there is no liquid flow through the layers while allowing the 
vapor of the processing composition solvent to pass by diffu 
sion from the evaporating liquid body. As examples of useful 
materials of this nature, mention may be made of those rigid 
or flexible materials possessing the aforementioned liquid im 
permeability and vapor transmissivity derived from ethylene 
glycol terephthalic acid; vinyl chloride polymers; polyvinyl 
acetate; polyamides; polymethacrylic acid methyl and ethyl 
esters, cellulose derivatives such as cellulose acetate, 
triacetate, nitrate, propionate, butyrate, acetate propionate or 
acetate butyrate; alkaline solution impermeable, water vapor 
permeable papers; cross-linked polyvinyl alcohol; regenerated 
cellulose; and the like. These layers may, for example, be on 
the order of from about 2 to 6 mil. in thickness. Opaque sup 
port layers should have sufficient opacity to prevent fogging 
from occurring by light passing therethrough. 

It will be noted that the liquid processing composition em-, 
ployed with dye developer processes may contain an auxiliary 
or accelerating developing agent, such as p 
methylaminophenol, 2,4-diamino-phenol, p 
benzylaminophenyl, hydroquinone, toluhydroquinone, phen 
ylhydroquinone, 4'-methylphenylhydroquinone, etc. It is also 
contemplated to employ a plurality of auxiliary or accelerating 
developing agents, such as a 3-pyrazolidone developing agent 
and a benzenoid developing agent, as disclosed in U.S. Pat. 
No. 3,039,869, issued June 19, 1962. As examples of suitable 
combinations of auxiliary developing agents, mention may be 
made of 1 phenyl-3-pyrazolidone in combination with p 
benzylaminophenol and l-phenyl-3-pyrazolidone in combina 
tion with 2,5-bis-ethylenimino-hydroquinone. Such auxiliary 
developing agents may be employed in the liquid processing 
composition or they may be initially incorporated, at least in 
part, in any one or more of the silver halide emulsion strata, 
the strata containing the dye developers, the interlayers, the 
overcoat layer, the image-receiving layer, or in any other aux 
iliary layer, or layers, of the film unit. It may be noted that at 
least a portion of the dye developer oxidized during develop 
ment may be oxidized and immobilized as a result of a reac 
tion, e.g., an energy transfer reaction, with the oxidiation 
product of an oxidized auxiliary developing agent, the latter 
developing agent being oxidized by the development of expo 
sure silver halide. Such a reaction of oxidized developing 
agent with unoxidized dye developer would regenerate the 
auxiliary developing agent for further reaction with the ex 
posed silver halide. 

In addition, development may be effected in the presence of 
an onium compound, particularly a quaternary ammonium 
compound, in accordance with the processes disclosed in U.S. 
Pat. No. 3, 73,786, issued Mar. 16, 1965. 

it will be apparent that the relative proportions of the agents 
of the diffusion transfer processing composition may be al 
tered to suit the requirements of the operator. Thus, it is 

10 

5 

20 

25 

30 

35 

40 

45 

SO 

55 

60 

65 

70 

75 

72 
within the scope of this invention to modify the herein 
described developing compositions by the substitution of 
preservatives, alkalies, etc., other than those specifically men 
tioned, provided that the pH of the composition is initially at 
the first pH and solvent concentration required. When desira 
ble, it is also contemplated to include, in the developing com 
position, components such as restrainers, accelerators, etc. 
Similarly, the concentration of various components may be 
varied over a wide range and when desirable adaptable com 
ponents may be disposed in the photosensitive element, prior 
to exposure, in a separate permeable layer of the photosensi 
tive element and/or in the photosensitive emulsion. 

In all examples of this specification, percentages of com 
ponents are given by weight unless otherwise indicated. 
An extensive compilation of specific dye developers par 

ticularly adapted for employment in photographic diffusion 
transfer processes is set forth in aforementioned U.S. Pat. No. 
2,983,606 and in the various copending U.S. applications 
referred to in that patent, especially in the table of U.S. appli 
cations incorporated by reference into the patent as detailed 
in Column 27. As examples of additional U.S. Pat. Nos. detail 
ing specific dye developers for photographic transfer process 
use, mention may also be made of U.S. Pat. Nos. 2,983,605; 
2,992,106; 3,047,386; 3,076,808; 3,076,820; 3,077,402; 
3,126,280; 3,131,061; 3,134,762; 3,134,765; 3,135,604; 
3,135,605; 3,35,606; 3,135,734; 3,141,772; 3,142,565; and 
the like. 
The inventive concepts herein disclosed may also be used in 

combination with desensitizing agents i.e., reagents which 
render residual unexposed silver halide substantially unex 
posable within the parameter of the process conditions, the 
use of which is disclosed and claimed in the copending appli 
cation of Edwin H. Land, Howard G. Rogers and Richard W. 
Young, Ser. No. 745,749 filed July 18, 1968 (now U.S. Pat. 
No. 3,579,333 issued May 18, 1971). 

In addition to conventional techniques for the direct disper 
sion of a particulate solid material in a polymeric, or colloidal, 
matrix such as ball milling and the like techniques, the 
preparation of the dye developer dispersion may also be ob 
tained by dissolving the dye in an appropriate solvent, or mix 
ture of solvents, and the resultant solution distributed in the 
polymeric binder, with optional subsequent removal of the 
solvent, or solvents, employed, as, for example, by vaporiza 
tion where the selected solvent, or solvents, possesses a suffi 
ciently low boiling point or washing where the selected sol 
vent, or solvents, possess a sufficiently high differential solu 
bility in the wash medium, for example, water, when measured 
against the solubility of the remaining composition com 
ponents, and/or obtained by dissolving both the polymeric 
binder and dye in a common solvent. 

For further detailed treatment of solvent distribution 
systems of the types referred to above, and for an extensive 
compilation of the conventional solvents traditionally em 
ployed in the art to effect distribution of photographic color 
providing materials in polymeric binders, specifically for the 
formation component layers of photographic film units, 
reference may be made to U.S. Pat. Nos. 2,269, 158; 
2,322,027; 2,304,939; 2,304,940; 2,801, 171; and the like. 
Although the invention had been discussed in detail 

throughout employing dye developers, the preferred image 
providing materials it will be readily recognized that other, 
less preferred, image-providing materials may be substituted 
in replacement of the preferred dye developers in the practice 
of the invention. For example, there may be employed dye 
image-forming materials such as those disclosed in U.S. Pat. 
Nos. 2,647,049; issued July 28, 1953; 2,661.293, issued Dec. 
1, 1953; 2,698,244, issued Dec. 28, 1954; 2,698,798 issued 
Jan. 4, 1955; and 2,802,735, issued Aug. 13, 1957, wherein 
color diffusion transfer processes are described which employ 
color-coupling techniques comprising, at least in part, react 
ing one or more color-developing agents and one of more 
color formers or couplers to provide a dye transfer image to a 
superposed image-receiving layer and those disclosed in U.S. 
Pat. No. 2,774,668, issued Dec. 18, 1956, wherein color diffu 
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sion transfer processes are described which employ the 
imagewise differential transfer of complete dyes by the 
mechanisms therein described to provide a transfer dye image 
to a continuous image-receiving layer, and including the em 
ployment of image-providing materials in whole or in part ini 
tially insoluble or nondiffusible as disposed in the film unit 
which diffuse or provide diffusible image-providing materials 
during processing as a function of development. 

For the production of the photosensitive gelatino silver ha 
lide emulsions employed to provide the film unit, the silver ha 
lide crystals may be prepared by reacting a water-soluble 
silver salt, such as silver nitrate, with at least one water-soluble 
halide, such as ammonium, potassium or sodium bromide, 
preferably together with a corresponding iodide, in an aque 
ous solution of a peptizing agent such as a colloidal gelatin 
solution; digesting the dispersion at an elevated temperature, 
to provide increased crystal growth; washing the resultant 
water-soluble salts by chilling the dispersion, noodling the set 
dispersion, and washing the noodles with cold water, or alter 
natively, employing any of the various flocc systems, or 
procedures, adapted to effect removal of undesired com 
ponents, for example, the procedures described in U.S. Pat. 
Nos, 2,614,928, 2,614,929; 2,728,662; and the like after 
ripening the dispersion at an elevated temperature in com 
bination with the addition of gelatin and various adjuncts, for 
example, chemical sensitizing agents of U.S. Pat. Nos. 
1,574,944; 1623,499; 2,410,689; 2,597,856; 2,597,915; 
2,487,850; 2,58,698; 2,521,926; and the like; all according 
to the traditional procedures of the art, as described in 
Neblette, C. B., Photography its materials and Processes, 6th 
Ed., 1962. 

Optical sensitization of the emulsion's silver halide crystals 
may be accomplished by contact of the emulsion composition 
with an effective concentration of the selected optical sensitiz 
ing dyes dissolved in an appropriate dispersing solvent such as 
methanol, ethanol, acetone, water, and the like; all according 
to the traditional procedures of the art, as described in 
Hammer, F. M., The Cyanine Dyes and Related Compounds. 

Additional optional additives, such as coating aids, 
hardeners, viscosity-increasing agents, stabilizers, preserva 
tives, and the like, for example, those set forth hereinafter, 
also may be incorporated in the emulsion formulation, accord 
ing to the conventional procedures known in the photographic 
emulsion manufacturing art. 
The photoresponsive material of the photographic emulsion 

will, as previously described, preferably comprise a crystal of 
silver, for example, one or more of the silver halides such as 
silver chloride, silver iodide, silver bromide, or mixed silver 
halides such as silver chlorobromide, silver chloroiodobro 
mide or silver iodobromide, of varying halide ratios and vary 
ing silver concentrations. 
As the binder for the respective emulsion strata, the afore 

mentioned gelatin may be, in whole or in part, replaced with 
some other colloidal material such as albumin; casein; or zein; 
or resins such as a cellulose derivatives, as described in U.S. 
Pat. Nos. 2,322,085 and 2,327,808; polyacrylamides, as 
described in U.S. Pat. No. 2,541,474; vinyl polymers such as 
described in an extensive multiplicity of readily available U.S. 
and foreign patents, etc. r 

in preferred embodiments of the present invention, the 
photosensitive silver halide emulsions employed will be emul 
sions adapted to provide a Diffusion Transfer Process Expo 
sure Index > - 50, which index indicates the correct exposure 
rating of a diffusion transfer color process at which an expo 
sure meter, calibrated to the ASA Exposure index, must be set 
in order that it give correct exposure data for producing color 
transfer prints of satisfactorily high quality. The Diffusion 
Transfer Process Exposure Index is based on a characteristic 
H&D curve relating original exposure of the photosensitive 
silver halide emulsions to the respective curve densities form 
ing the resultant transfer image. Thus, the Diffusion Transfer 
Exposure Index is based on the exposure to which the 
photosensitive silver halide emulsions for use in color diffu 
sion transfer processes, must be subjected in order to obtain 
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an acceptable color transfer image by that process and is a 
direct guide to the exposure setting to be entered in a camera 
in order to obtain proper exposure of the film unit. 
Although the preceding description of the invention has 

been couched in terms of the preferred photosensitive com 
ponent construction wherein at least two selectively sensitized 
photosensitive strata are in contiguous coplanar relationship 
and, specifically, in terms of the preferred tripack type struc 
ture comprising a red-sensitive silver halide emulsion stratum, 
a green-sensitive silver halide emulsion stratum and a blue 
sensitive silver halide emulsion stratum having associated 
therewith, respectively a cyan dye developer, a magenta dye 
developer and a yellow dye developer, the photosensitive 
component of the film unit may comprise at least two sets of 
selectively sensitized minute photosensitive elements arranged 
in the form of a photosensitive screen wherein each of the 
minute photosensitive elements has associated therewith, for 
example, an appropriate dye developer in or behind its respec 
tive silver halide emulsion portion. In general, a suitable 
photosensitive screen will comprise minute red-sensitized 
emulsion elements, minute green-sensitized emulsion ele 
ments and minute blue-sensitized emulsion elements arranged 
in side-by-side relationship in a screen pattern and having as 
sociated therewith, respectively, a cyan, a magenta and a yel 
low dye developer. 
The present invention also includes the employment of a 

black dye or dye developer and the use of a mixture of dyes or 
dye developers adapted to provide a black-and-white transfer 
image, for example, the employment of dye developers of the 
three subtractive colors in an appropriate mixture in which the 
quantities of the dye developers are proportioned such that 
the colors combine to provide black. 
Where in the specification, the expression "positive image' 

has been used, this expression should not be interpreted in a 
restrictive sense since it is used primarily for purposes of illus 
tration, 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 emulsion 
layers. As an example of an alternative meaning for "positive 
image,' assume that the photosensitive element is exposed to 
actinic light through a negative transparency. In this case, the 
latent image in the photosensitive emulsion layers will be a 
positive and the dye image produced on the image-carrying 
layer will be a negative. The expression 'positive image' is in 
tended to cover such an image produced on the image-carry 
ing layer. 

It will be recognized that, by reason of preferred film unit's 
structural parameters, the transfer image formed following ex 
posure of the film unit to a selected subject and processing, 
will be a geometrically reversed image of the subject. Ac 
cordingly, to provide geometrically nonreversed transfer 
images, exposure of such film unit should be accomplished 
through an image-reversing optical system, such as in a 
camera possessing an image-reversing optical system. 

In addition to the described essential layers, it will be recog 
nized that the film unit may also contain one or more subcoats 
or layers, which, in turn, may contain one or more additives 
such as plasticizers, intermediate essential layers for the pur 
pose, for example, of improving adhesion, and that any one or 
more of the described layers may comprise a composite of two 
or more strata of the same, or different, components and 
which may be contiguous, or separated from, each other, for 
example, two or more neutralizing layers or the like, one of 
which may be disposed intermediate the cyan dye image-form 
ing component retaining layer and its support. 

In the embodiments described above, the processing com 
position included a film-forming polymer which imparted 
viscosity and when solidified provide a polymeric bonding 
capacity holding together the opposing surfaces of the ele 
ments forming the ultimate laminate. It will be understood 
that one may also use a nonviscous processing composition 
and obtain a similar laminate, particularly if the surface of one 
of the superposed elements contacted by the processing com 
position has a coating thereon of a polymer, e.g., sodium car 
boxymethyl cellulose, soluble in said processing composition. 
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Such nonviscous processing compositions also may be pro 
vided by use of so-called processing webs containing the 
processing composition absorbed therein or by use of ruptura 
ble microcapsules. 

Although in the preferred embodiments of this invention 
the processing composition containing the optical filter agent 
is distributed between two layers of the film unit being 
processed, it is also contemplated that one may apply a layer 
of a viscous processing composition to the surface of a suitable 
photosensitive element, e.g., one containing a preformed 
reflecting layer and a polymeric acid layer, the polymeric 
layer resulting from solidification of the viscous processing 
composition adhering to the surface of the photosensitive ele 
ment and the color of the optical filter agent being discharged 
by alkali neutralization to permit viewing the final image 
through said polymeric layer. 
An opaque layer may be provided as the support for a 

photosensitive element so processed to prevent exposure from 
the back; such an opaque layer may be permanent or tempora 
ry, e.g., a peelable black back. 
Most commercial useful photographic processes are per 

formed at an alkaline pH and the above description of the in 
vention has been so oriented in referring to optical filter 
agents whose color is discharged by a reduction in pH. It will 
be understood, however, that the principles of this invention 
are also applicable to photographic processes performed at a 
neutral or acidic pH; in such instances, the optical filter agent 
is selected on the basis of it absorbing appropriate light at said 
process pH and becoming colorless at a more alkaline pH. The 
requisite increase in pH in such situations may be obtained by 
a delayed release of an appropriate alkaline reagent within the 
film unit, e.g., by extraction of an alkaline reagent encapsu 
lated in a layer of the film unit, or by application from a 
second pod of a more alkaline composition distributed 
between appropriate layers and also retained within the 
laminate, 
The spend pod 16 may remain attached to the final laminate 

or it may be severed therefrom. 
it will be expressly understood that the monochrome em 

bodiments shown, e.g., in FIGS. 1, 5, 6, 7, 8, 9 and 10, depict 
monochrome photosensitive elements for ease of understand 
ing, and that multicolor photosensitive elements such as 
shown in FIG. 4 may be readily substituted therein by one 
skilled in the art. 
The herein claimed subject matter may be readily distin 

guished from previously proposed techniques for protecting 
photosensitive materials from radiation actinic thereto during 
processing. In darkroom processing, for example, it is com 
mon practice to control the incident or environmental light by 
use of filters positioned over the light source, i.e., safelights, to 
filter out and thus exclude wavelengths actinic to the particu 
lar photosensitive material. In lieu of such safelights, it has 
been proposed (U.S. Pat. No. 409,618 issued Aug. 20, 1889) 
to add dyes to the processing solutions to similarly selectively 
absorb radiation actinic to the photosensitive material, 
transfer of the exposed photosensitive material to the 
processing solution being effected under dark conditions. It 
has also be proposed (U.S. Pat. No. 787,103 issued Apr. 11, 
1905) to apply such light-absorbing colored solutions to a film 
while it is still in the dark in the camera, or film holder to per 
mit nondark transfer of the film to an ordinary developer solu 
tion. In such prior proposals, the filter dye is removed in the 
course of the usual multisolution processing and washing 
precedure. It has also been proposed (British Pat. No. 825, 46 
published Dec. 9, 1959) to perform diffusion transfer 
processes using processing compositions containing light-ab 
sorbing dyes or pigments, e.g., carbon black, to shield the 
photosensitive stratum from environmental light during 
processing, both supports being opaque where processing was 
to be performed in relatively strong light. The processing com 
position layer containing the light-absorbing dye or pigment 
was removed with the developed photosensitive material at 
the end of the processing period to uncover the transfer 
image. In contrast to these prior art techniques, the present in 
vention makes it possible to retain the optical filter agent 
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within the final film structure, either in a form which does not 
exhibit color degrading the image or is effectively masked 
from view when the image is viewed. s 

It will be understood that where more than one optical filter 
agent is employed, their respective color (light-absorbing 
capacity) may be discharged by different means. Thus, for ex 
ample, one optical filter agent may be a dye whose color is 
discharged by a pH change, and that pH-sensitive dye may be 
used in combination with a dye whose color is discharged by 
being mordanted behind a reflecting layer. Such combinations 
of optical filter agents facilitate early viewing of the final 
image without loss of protection against further exposure, and 
facilitate the use of optical filter agents present in a precursor 
form by providing light-absorbing capacity until the precursor 
has undergone reaction to provide the desired protection (op 
tical density). 

It will be recognized that physically removable opaque 
layers, e.g., pressure-sensitive opaque materials, may be used 
in combination with an optical filter agent retained in the final 
film unit with its color discharged. Thus, in the embodiment 
shown in FIG. one may replace the colorless layer 60 con 
taining an alkali-activated optical filter agent with an opaque 
stratum removably attached, e.g., by a pressure-sensitive ad 
hesive, to the outer surface of the transparent support 24. 

It has previously been noted that the optical filter agent may 
be rendered nondiffusible by use of suitable long-chain sub 
stituents or "ballast' groups. It will be understood that the op 
tical filter agent may also be rendered nondiffusible by being 
made part of a polymer. 
The pH-sensitive optical filter dyes identified above as corn 

pounds 13 through 78 are the subject matter of the copending 
application of Myron S. Simon and David P. Waller, Ser. No. 
103,392 filed Jan. 4, 1971, while compounds 79 through 207 
are the subject matter of the copending application of Stanley 
M. Bloom, Alan L. Borror, Paul S. Huyffer and Paul T. Mac 
Gregor, Ser. No. 108,260 filed Jan. 21, 1971. 

Since certain changes may be made in the above product 
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 accompanying drawings 
shall be interpreted as illustrative and not in a limiting sense. 
What is claimed is: 
1. A diffusion transfer process comprising photoexposing a 

photosensitive element including a silver halide emulsion, ap 
plying a processing composition thereto to form a laminate in 
cluding said photoexposed silver halide emulsion, an image 
receiving layer, a transparent element and a processing com 
position permeable light-reflecting layer, said laminate being 
maintained during and after transfer image formation, 
developing said photoexposed silver halide emulsion and 
forming, as a function of said development, a diffusion 
transfer image in said image-receiving layer, said process 
being performed in the presence of an organic light-absorptive 
opacifying agent so positioned in said laminate as to provide a 
light-absorbing barrier between said transparent element and 
said photoexposed silver halide emulsion during at least the 
early stage of said transfer image formation to prevent ap 
preciable further exposure of said photoexposed silver halide 
emulsion by light passing through said transparent element, 
said organic light-absorptive opacifying agent being initially 
positioned in a layer through which said photoexposure is ef. 
fected, said layer having a pH at which said organic light-ab 
sorptive opacifying agent absorbs substantially no visible light 
by which said silver halide emulsion is exposable, the applica 
tion of said processing composition providing a pH at which 
said organic light-absorptive opacifying agent absorbs visible 
light by which said silver halide emulsion is exposable, said or 
ganic light-absorptive opacifying agent being rendered inef 
fective as a light-absorbing barrier between said transparent 
element and said image-receiving layer at some stage 
thereafter so that said transfer image may be clearly viewed 
through said transparent element, said light-reflecting layer 
being located between said transparent element and said 
photoexposed silver halide emulsion and being able to mask 
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said developed silver halide emulsion when said transfer image 
is viewed through said transparent element. 

2. A diffusion transfer process as defined in claim 1 wherein, 
said organic light-absorptive opacifying agent is a phthalein 
dye. 

3. A diffusion transfer process as defined in claim 1, 
wherein said layer containing said organic light-absorptive 
opacifying agent is positioned between said light-reflective 
layer and said transparent element, said organic light-absorp 
tive opacifying agent absorbing substantially no visible light at 
the final pH of said laminate. 

4. A diffusion transfer process as defined in claim 1, 
wherein said layer containing said organic light-absorptive 
opacifying agent is positioned between said light-reflective 
layer and said photoexposed silver halide emulsion. 

5. A diffusion transfer process as defined in claim 1 wherein 
said transfer image is formed by imagewise transfer of a dye 
developer. 

6. A diffusion transfer process as defined in claim 1, 
wherein titanium dioxide is present in the processing composi 
tion applied to initiate said process, and said light-reflecting 
layer is formed by solidification of the applied processing 
composition. 

7. A diffusion transfer process comprising photoexposing a 
photosensitive element including a silver halide emulsion, ap 
plying a processing composition thereto to form a laminate in 
cluding said photoexposed silver halide emulsion, an image 
receiving layer, a transparent element and a processing com 
position permeable light-reflecting layer, said laminate being 
maintained during and after transfer image formation, 
developing said photoexposed silver halide emulsion and 
forming, as a function of said development, a diffusion 
transfer image in said image-receiving layer, said process 
being performed in the presence of an organic light-absorptive 
opacifying agent so constituted and so positioned in said 
laminate as to provide a light-absorbing barrier between said 
transparent element and said photoexposed silver halide emul 
sion during at least the early stage of said transfer image for 
mation to prevent appreciable further exposure of said 
photoexposed silver halide emulsion by light passing through 
said transparent element, said organic light-absorptive opaci 
fying agent being rendered ineffective as a light-absorbing bar 
rier between said transparent element and said image-receiv 
ing layer at some stage thereafter so that said transfer image 
may be clearly viewed through said transparent element, said 
light-reflecting layer being located between said transparent 
element and said photoexposed silver halide emulsion and 
being able to mask said developed silver halide emulsion when 
said transfer image is viewed through said transparent ele 
net. 

8. A process as defined in claim 7 wherein said light-absorb 
ing reagent is a dye which is colored at the pH at which said 
first stage of said transfer image formation is performed. 

9. A process as defined in claim 8, wherein said dye is 
present in the processing composition applied to initiate said 
process. 

10. A process as defined in claim 9, wherein said dye 
becomes mordanted in a layer of said laminate positioned on 
the opposite side of said light-reflecting layer from said image 
receiving layer. 

11. A process as defined in claim 8, wherein said dye ex 
hibits light absorption substantially outside of the visible re 
gion at a second pH which is lower than said first-mentioned 
pH. 

12. A process as defined in claim 11, wherein said second 
pH is obtained by the pH-reducing action of an acid-reacting 
reagent positioned within said laminate, said pH reduction oc 
curring after formation of said transfer image has been 
completed. 

13. A process as defined in claim 12, wherein said acid 
reacting reagent is a polymeric acid positioned in a layer 
between said image-receiving layer and said transparent ele 
ret. 

14. A process as defined in claim 7, wherein said light 
reflecting layer comprises titanium dioxide. 
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15. A process as defined in claim 14, wherein said titanium 

dioxide is present in the processing composition applied to in 
itiate said process, said processing composition also including 
a film-forming polymer, and said light-reflecting layer is 
formed by solidification of the applied processing composi 
tion. 

16. A diffusion transfer process as defined in claim 7 
wherein transfer image comprises a dye released for transfer 
as the result of a coupling reaction between an oxidized silver 
halide developing agent and a coupling dye, 

17. A diffusion transfer process as defined in claim 7 
wherein said transfer image is formed by the diffusion transfer 
of unoxidized dye developer from said silver halide emulsion 
to said image-receiving layer. 

18. A diffusion transfer process as defined in claim 7 
wherein said organic light-absorptive opacifying agent is a 
phthalein dye. 
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19. A diffusion transfer process comprising providing a film 
unit including a first support and a second support, a silver ha 
lide emulsion carried on said first support and an image 
receiving layer carried on said second support, said second 
support and the layers between it and said silver halide emul 
sion being transparent to radiation actinic to said silver halide 
emulsion; photoexposing said silver halide emulsion through 
said transparent second support; applying a processing com 
position between said image-receiving layer and said 
photosensitive layer, said processing composition including a 
light-reflecting pigment in a concentration effective to mask 
said photosensitive layer when said image-receiving layer is 
viewed through said transparent support; developing said 
photoexposed silver halide emulsion and forming, as a func 
tion of said development, an imagewise distribution of image 
forming components which are transferred by diffusion to said 
image-receiving layer to provide a transfer image viewable 
through said transparent support without separation of said 
supports, said film unit further including an organic light-ab 
sorptive opacifying agent so positioned between said supports 
during processing and present in a concentration effective in 
combination with said pigment to substantially prevent further 
exposure of said silver halide emulsion during the per 
formance of said transfer process in an area of light actinic to 
said silver halide emulsion, said opacifying agent being 
rendered ineffective to prevent viewing of the transfer image 
against a white background provided by said reflective pig 
ment after completion of said process. 
20. A diffusion transfer process as defined in claim 9 

wherein said organic light-absorptive opacifying agent is a dye 
which is light-absorptive at the pH of said processing composi 
tion and wherein said dye is rendered non-light-absorptive by 
the pH reducing action of a polymeric acid after said develop 
ment has been substantially completed and formation of said 
transfer image has been substantially completed. 

21. A diffusion transfer process as defined in claim 19 
wherein said diffusible image-forming component is a dye 
developer. 

22. A diffusion transfer process as defined in claim 19 
wherein said diffusible image-forming component is a dye 
released for transfer as the result of a coupling reaction 
between an oxidized silver halide developing agent and a 
coupling dye. 
23. A diffusion transfer process as defined in claim 19 

wherein said organic light-absorptive opacifying agent and 
said light-reflective pigment each are present in concentra 
tions which together provide a transmission density greater 
than 6.0. 

24. A diffusion transfer process as defined in claim 19 
wherein said organic light-absorptive opacifying agent and 
said light-reflective pigment each are present in concentra 
tions which together provide a transmission density greater 
than 7.0. 

25. A diffusion transfer process as defined in claim 23 
wherein said organic light-absorptive opacifying agent and 
said light-reflective pigments are present in the same layer. 
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26. A diffusion transfer process as defined in claim 25 
wherein said organic light-absorptive opacifying agent is a dye 
which is light absorptive at the pH of said processing composi 
tion and wherein said dye is rendered non-light-absorptive by 
the pH-reducing action of a polymeric acid, initially present in 
said film unit, after said development has been substantially 
completed. 

27. A diffusion transfer process as defined in claim 19, 
wherein said first support carries a blue-sensitive silver halide 
emulsion, a green-sensitive silver halide emulsion, and a red 
sensitive silver halide emulsion, said silver halide emulsions 
having associated therewith, respectively, a yellow dye 
developer, a magenta dye developer and a cyan dye 
developer, and said transfer image is a multicolor image. 

28. A process as defined in claim 27 wherein said red-sensi 
tive silver halide emulsion, said green-sensitive silver halide 
emulsion and said blue-sensitive silver halide emulsion each 
are present as separate coplanar layers on said first support. 

29. A process as defined in claim 27 wherein said red-sensi 
tive silver halide emulsion, said green-sensitive silver halide 
emulsion and said blue-sensitive silver halide emulsion are 
present in the form of minute elements arranged in side-by 
side relationship in a photosensitive screen pattern on said 
first support. 

30. A diffusion transfer process as defined in claim 27, 
wherein said processing composition includes a mixture of or 
ganic light-absorptive opacifying agents each of which is a 
phthalein dye, each said phthalein dye being light-absorptive 
at the pH of said processing composition thereby providing 
absorption of light in the visible and near-visible by which said 
silver halide emulsions are exposable, each said phthalein dye 
exhibiting light absorption substantially outside of the visible 
region at a second and lower pH after a predetermined 
processing period. 

31. A diffusion transfer process as defined in claim 9, 
wherein said light-reflective pigment is titanium dioxide, said 
organic light-absorptive opacifying agent is a dye which is 
light-absorptive at the pH of said processing composition and 
is rendered non-light-absorptive by a reduction in said pH dur 
ing said process, said pigment and said dye being present in 
concentrations effective to provide a transmission density of 
about 6.0. 

32. A diffusion transfer process as defined in claim 31 
wherein said pH reduction is effected by a polymeric acid 
positioned in a layer positioned between said image-receiving 
layer and said transparent second support. 

33. In a photographic process wherein a photosensitive ele 
ment comprising a support carrying a layer of a photosensitive 
material is exposed imagewise and said exposed photosensi 
tive material is exposed imagewise and said exposed photosen 
sitive material is treated with a processing composition dis 
tributed between said support and a second support to provide 
a visible image, at least one of said supports being transparent 
to light actinic to said photosensitive material and at least a 
portion of said treatment being effected in the presence of 
light actinic to said photosensitive layer, the improvement 
wherein the application of said processing composition pro 
vides a light-absorbing material effective to absorb light 
passing through said transparent support and actinic to said 
photosensitive material thereby preventing any substantial in 
crease in the minimum density of the image in said photosensi 
tive layer as a result of a said light being incident on said trans 
parent support during processing of said imagewise exposed 
photosensitive material, and the light-absorbing capacity of 
said light-absorbing material is thereafter discharged to permit 
viewing through said transparent support of the visible image 
resulting from processing with said processing composition, 
said discharged light-absorbing material being substantially 
colorless and retained in the element containing said visible 
image. 

34. A photographic process comprising the steps of selec 
tively exposing a photosensitive element comprising a layer of 
photosensitive material to radiation actinic thereto to provide 

80 
a latent image therein, applying after said exposure a 
processing composition to provide an optical filter agent in a 
form capable of absorbing a predetermined wavelength range 
of said radiation actinic to said photosensitive material, and 

5 developing said latent image while exposing said photosensi 
tive element nonselectively to incident actinic radiation within 
said predetermined wavelength range, said optical filter agent 
being present during said development in a position and quan 
tity effective to absorb said predetermined wavelength range 

10 of incident radiation in an amount sufficient to prevent any 
substantial increase in the minimum density of the image ob 
tained by said development of said latent image, said optical 
filter agent being retained in said element in a position and in a 
substantially colorless form so as to be ineffective to prevent 

15 viewing of the final image. 
35. A process as defined in claim 34 wherein said photosen 

sitive material is silver halide. 
36. A process as defined in claim 35 wherein said silver ha 

lide is a direct positive silver halide emulsion. 
37. A process as defined in claim 34 wherein said optical 

filter agent is a dye which is light-absorptive at the pH of said 
development. 

38. A process as defined in claim 37, wherein said dye is 
substantially colorless at a second pH, and including the step 
of adjusting the pH of the stratum containing said dye to said 
second pH. 

39. A process as claimed in claim 34 wherein said 
processing composition is distributed between two strata and 
confined within a laminate including strata and said layer of 
photosensitive material. 

40. A process as defined in claim 34 wherein said final 
image is a diffusion transfer image, 

41. A process as defined in claim 40 wherein said transfer 
35 image is a diffusion transfer image. 

42. A process as defined in claim 41 wherein said processing 
composition is distributed between two strata and confined 
within a laminate including said strata and said layer of 
photosensitive material. 
43. A process as defined in claim 40 wherein said transfer 

image is a silver image. 
44. A process as defined in claim 40 wherein said transfer 

image is an additive color image. 
45. A process as defined in claim 34 wherein said final 

45 image is a negative silver image obtained by development of 
said latent image. 

46. A photographic film unit which comprises a plurality of 
sequential layers including a layer opaque to incident actinic 
radiation; a photosensitive silver halide layer having as 

50 sociated therewith image-forming material which is processing 
composition soluble and diffusable as a function of the point 
to-point degree of silver halide layer exposure to incident ac 
tinic radiation; a layer adapted to receive solubilized image 
forming material diffusing thereto; means for interposing, in 

55 termediate the silver halide layer and the reception layer, an 
inorganic reflecting pigment dispersion and at least one opti 
cal filter agent at a pH above the pKa of the optical filter agent 
in a concentration effective to provide a layer exhibiting opti 
cal transmission density > - 6.0 density units with respect to 

60 incident radiation actinic to the photosensitive silver halide 
layer and optical reflection density < - 1.0 density units with 
respect to incident visible radiation; and means for reducing 
the pH of the film unit to a pH below the pKa of the optical 
filter agent. 

65 47. A photographic film unit as defined in claim 46 wherein 
the means for interposing the inorganic light-reflecting pig 
ment dispersion comprises providing a processing composi 
tion permeable layer, intermediate the silver halide layer and 
the reception layer, which includes an inorganic light-reflect 

70 ing pigment dispersion containing at least one pH-sensitive 
dye at a pH below the pKa of the dye in a concentration effec 
tive upon contact with a processing composition possessing a 
pH above the pKa of the dye to provide a layer exhibiting opti 
cal transmission density > - 6.0 density units and optical 

75 reflection density < - 1.0 density units. 
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48. A photographic film unit as defined in claim 46 wherein 
the means for interposing said inorganic light-reflecting pig 
ment dispersion comprises means for introducing a photo 
graphic processing composition, intermediate the silver halide 
layer and the reception layer, which includes an inorganic 
light-reflecting pigment dispersion and at least one ph-sensi 
tive dye at a pH above the pKa of the dye, to provide a layer 
exhibiting the optical transmission density > - 6.0 density 
units and the optical reflection density < - 1.0 density units. 

49. A photographic film unit as defined in claim 48 wherein 
the means for introducing the photographic processing com 
position comprises a rupturable container retaining the 
processing composition positioned extending transverse an 
edge of the film unit to effect, upon application of compres 
sive pressure to the container, discharge of the container's 
processing composition contents intermediate the silver halide 
layer and the reception layer. 

50. A photographic film unit as defined in claim 49 wherein 
the image-forming material is a dye image-forming material. 

51. A photographic film unit as defined in claim 50 wherein 
the dye image-forming material comprises a dye which is a 
silver halide developing agent. 

52. A photographic film unit as defined in claim 51 includ 
ing, intermediate the opaque layer and the reception layer, at 
least two selectively sensitized silver halide emulsion layers 
each having a dye which dye is a silverhalide developing agent 
of predetermined color associated therewith, each of the dyes 
soluble and diffusible in processing composition possessing a 
pH above the pKa of the pH sensitive dye as a function of the 
point-to-point degree of exposure of the respective emulsion 
associated therewith. 

53. A photographic film unit as defined in claim 52 wherein 
each of the selectively sensitized silver halide emulsion layers 
possesses predominant spectral sensitivity to separate regions 
of the spectrum and the dye associated with each of said silver 
halide emulsion layers possesses a spectral absorption range 
subsequent to processing substantially complementary to the 
predominant sensitivity image of its associated emulsion layer. 

54. A photographic film unit as defined in claim 53 wherein 
at least one optical filter agent exhibits, at a pH above its pKa, 
major spectral absorption in the spectral region within which a 
selectively sensitized silver halide emulsion layer possesses 
predominant spectral sensitivity. 

55. A photographic film unit as defined in claim 46 wherein 
the pH above the pKa of the filter agent is an alkaline pH. 

56. A photographic film unit as defined in claim SS wherein 
the dye image-forming material comprises a dye which is a 
silver halide developing agent soluble and diffusible in aque 
ous alkaline solution at a first pH above the pKa of the filter 
agent and substantially nondiffusible at a second pH below the 
pKa of the filter agent. 

57. A photographic film unit as defined in claim 56 includ 
ing at least one acid layer positioned in film unit and adapted 
to reduce the pH of an aqueous alkaline processing solution 
possessing a first pH above the pKa of the filter agent at which 
the dye is soluble and diffusible to a second pH below the pKa 
of the filter agent at which the dye is substantially nondiffusi 
ble subsequent to substantial transfer of dye to the reception 
layer. 

58. A photographic film unit as defined in claim 56 wherein 
the inorganic light-reflecting pigment titanium dioxide. 

59. A photographic film unit as defined in claim 58 wherein 
the optical filter agent comprises a phthalein pH-sensitive dye 
possessing a pKa below the first pH and above the second pH. 

60. A photographic film unit as defined in claim 59 wherein 
the pH-sensitive dye is substantially nondiffusible from the in 
organic light-reflecting pigment dispersion. 

61. A photographic film unit as defined in claim 46 wherein 
said solubilized image-forming material is a dye released for 
transfer as the result of the reaction of an oxidized silver ha 
lide developing agent. 

62. A photographic film unit adapted to be processed by 
passing the unit between a pair of juxtaposed pressure-apply 
ing members and which comprises, in combination: 
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a photosensitive element including a composition structure 
containing, as essential layers, a dimensionally stable 
opaque layer; at least two selectively sensitized silver ha 
lide emulsions layers possessing predominant spectral 
sensitivity to separate regions of the visible electromag 
netic spectrum and a dye which is a silver halide develop 
ing agent and is soluble and diffusible, in alkaline 
processing composition, at a first pH associated with each 
of the silver halide emulsion layers and possessing a spec 
tral absorption range subsequent to processing substan 
tially complementary to the predominant sensitivity range 
of its associated emulsion layer; an alkaline solution 
permeable and dyeable polymeric layer, a polymeric 
layer possessing acid capacity effective to reduce alkaline 
processing composition possessing the first pH to a 
second pH at which the dyes are substantially nondiffusi 
ble; a dimensionally stable transparent layer, and means 
securing the layers in substantially fixed relationship, 

a rupturable container retaining an alkaline processing 
composition possessing the first pH and retaining substan 
tially unifornly disposed therein titanium dioxide and op 
tical filter agent substantially nondiffusible from the 
processing composition and possessing a pKa below the 
first pH and above the second pH wherein the filter agent 
exhibits spectral absorption substantially complementary 
to the predominant sensitivity range of the selectively 
sensitized silver halide emulsion layers at the first pH and 
the titanium dioxide and filter agent are present in a 
quantity sufficient, upon distribution of the alkaline 
processing composition possessing the first pH as a layer 
intermediate the dyeable polymeric layer and next ad 
jacent selectively sensitized silver halide emulsion layer, 
to provide to the layer an optical transmission density > - 
6.0 density units with respect to incident radiation actinic 
to the silver halide emulsion layers and an optical reflec 
tion < - 1.0 density units with respect to incident visible 
radiation, and said rupturable container is positioned and 
extends transverse an edge of the photosensitive element 
to effect unidirectional discharge of the container's al 
kaline processing composition intermediate the dyeable 
polymeric layer and the selectively sensitized silver halide 
emulsion layer next adjacent. 

63. A photographic film unit as defined in claim 62 wherein 
the silver halide is present in a concentration within the image 
of a 125 to 500 mg/ft.'. 

64. A photographic film unit as defined in claim 63 wherein 
the titanium dioxide is distributed intermediate the dyeable 
polymeric layer and the silver halide emulsion layer next ad 
jacent at a coverage within the range of 1,500 to 4,000 
mg/ft.'. 

65. A photographic film unit adapted to be processed by 
passing said unit between a pair of juxtaposed, pressure-apply 
ing members and which comprises, in combination: 
a photosensitive element including a composite structure 

containing, as essential layers, in sequence, a dimen 
sionally stable alkaline solution impermeable opaque 
layer; a red-sensitive silver halide emulsion layer having 
associated therewith cyan dye; a green-sensitive silver ha 
ide emulsion layer having associated therewith magenta 
dye; a blue-sensitive silver halide emulsion layer having 
associated therewith yellow dye, each of the cyan, magen 
ta and yellow dyes being silver halide developing agents 
and being soluble and diffusible, in alkali, at a first pH; an 
alkaline solution permeable and dyeable polymeric layer 
a polymeric layer containing sufficient acidifying capacity 
to effect reduction of a processing composition having 
the first pH to a second PH at which the dyes are substan 
tially nondiffusible; a dimensionally stable alkaline solu 
tion impermeable transparent layer; and means securing 
said layers in substantially fixed relationship; and 

a rupturable container retaining an aqueous alkaline 
processing composition having the first ph and contain 
ing substantially uniformly dispersed therein titanium 
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dioxide and at least three pH-sensitive dyes substantially 
nondiffusible from such processing composition and pos 
sessing a pKa below the first pH and above the second pH 
thereby exhibiting major spectral absorption at said first 
pH and minor spectral absorption at said second pH, at 
least one of the pH-sensitive dyes possessing predominant 
spectral absorption in the blue region of the electromag 
netic spectrum to which the blue-sensitive emulsion is 
sensitive, at least one of the pH-sensitive dyes possessing 
predominant spectral absorption in the green region of 
the electromagnetic spectrum to which the green-sensi 
tive emulsion is sensitive and at least one of the pH-sensi 
tive dyes possessing predominant spectral absorption in 
the red region of the electromagnetic spectrum to which 
the red-sensitive emulsion is sensitive, the titanium diox 
ide and the pH-sensitive dyes taken together present in a 
quantity sufficient, upon distribution of the aqueous al 
kaline processing composition possessing the first pH as a 
layer, intermediate the dyeable polymeric layer and the 
blue-sensitive silver halide emulsion layer, to provide to 
the layer an optical transmission density > - 6.0 density 
units with respect to incident radiation actinic the silver 
halide emulsion layers and an optical reflection density < 
~ 1.0 density units with respect to incident visible radia 
tion, said container fixedly positioned and extending 
transverse an edge of the photosensitive element to 
effect unidirectional discharge of the container's aqueous 
alkaline processing composition possessing the first pH 
intermediate the dyeable polymeric layer and the blue 
sensitive silver halide emulsion layer. 

66. A photographic film unit which comprises a plurality of 
sequential layers including a layer transparent to incident ac 
tinic radiation: a photosensitive silver halide layer having as 
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sociated there with image-forming material which is processing 35 
composition soluble and diffusible as a function of the point 
to-point degree of silver halide layer exposure to incident ac 
tinic radiation through said transparent layer; a layer adapted 
to receive solubilized image-forning material diffusing 
thereto; means for interposing, intermediate the silver halide 
layer and the reception layer, at least one optical filter agent in 
a concentration effective to provide a layer exhibiting optical 
transmission density with respect to incident radiation actinic 
to the photosensitive silver halide layer effective to shield said 
silver halide from actinic radiation incident upon said trans 
parent layer after photoexposure, and means for discharging 
the color of said optical filter agent, subsequent to substantial 
diffusion of solubilized image-forming material to the layer 
adapted to receive image-forming material diffusing thereto, 
without removing said optical filter agent from said film unit. 

67. A photographic film unit as defined in claim 66 includ 
ing a layer opaque to incident actinic radiation. 
68 A photographic film unit as defined in claim 66 includ 

ing means for interposing, between said silver halide layer and 
said receiving layer, an inorganic light-reflecting pigment 
dispersion. 

69. A photographic film unit as defined in claim 66 wherein 
said optical filter agent is a pH-sensitive dye and said means 
for discharging the color of said optical filter agent comprises 
an acid positioned in a layer of said film unit. 

70. A photographic film unit as defined in claim 69 includ 
ing a polymeric layer positioned between said acid-containing 
layer and said optical filter agent and adapted to substantially 
prevent reaction of said acid with alkali for a predetermined 
time. 

71. A photographic film unit as defined in claim 69 wherein 
said acid is a polymeric acid. 

72. A photographic film unit as defined in claim 66 includ 
ing means for interposing an inorganic light-reflecting white 
pigment dispersion between said silver halide and said receiv 
ing layer, said optical filter agent is a dye, and said means for 
discharging the color of said optical filter agent comprising a 
mordant for said optical filter agent so positioned with respect 
to said receiving layer as to be masked by said pigment disper 
SO. 
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73. A photographic film unit as defined in claim 66 wherein 

said optical filter agent is initially positioned in a layer of said 
film unit in the form of a substantially colorless precursor 
which provides said optical filter agent by interaction with a 
component of said processing composition. 

74. A photographic film unit as defined in claim 73 wherein 
said optical filter agent is a substantially nondiffusible pH-sen 
sitive dye initially present in said film unit at a pH below its 
pKa. 

75. A process for providing a photographic diffusion 
transfer image which comprises, in combination, the steps of: 

a. exposing to incident electromagnetic radiation a photo 
graphic film unit which comprises a plurality of sequential 
layers including a layer opaque to incident actinic radia 
tion; a photosensitive silver halide layer having associated 
therewith image-forming material which is processing 
composition soluble and diffusible as a function of the 
point-to-point degree of silver halide layer exposure to in 
cident actinic radiation; a layer adapted to receive solu 
bilized image-forming material diffusing thereto; means 
for interposing, intermediate the silver halide layer and 
the reception layer, an inorganic reflecting pigment 
dispersion containing at least one optical filter agent at a 
pH above the pKa of the optical filter agent in a concen 
tration effective to provide a layer exhibiting optical 
transmission density > , 6.0 density units with respect to 
incident radiation actinic to the photosensitive silver ha 
lide layer and optical reflection density < 1.0 density 
units with respect to incident visible radiation, and means 
for reducing the pH of the film unit to a pH below the pKa 
of the optical filter agent; 

b. interposing the inorganic reflecting pigment dispersion 
intermediate the silver halide layer and the reception 
layer, 

c. contacting the photoexposed silver halide layer with a 
processing composition adapted to effect development of 
the silverhalide layer, 

d. effecting thereby development of the photoexposed silver 
halide layer; 

e. forming thereby an imagewise distribution of mobile 
image-forming material as a function of the point-to-point 
degree of silverhalide layer photoexposure, 

f. transferring, by diffusion, at least a portion of the 
imagewise distribution of mobile image-forming material 
to the layer adapted to receive image-forming material 
diffusing thereto to thereby provide an image in terms of 
the imagewise distribution; and 

g reducing the pH of the film unit to a pH below the pKa of 
the optical filter agent. 

76. A process for providing a photographic diffusion 
transfer image as defined in claim 75 wherein the means for 
interposing the inorganic light-reflecting pigment dispersion 
comprising including within the photographic film unit, inter 
mediate the silver halide layer and the reception layer, a 
preformed processing composition permeable layer which in 
cludes an inorganic light-reflecting pigment dispersion con 
taining at least one pH-sensitive dye at a pH below the pKa of 
the dye and a concentration effective upon contact with a 
processing composition possessing a pH above the pKa of the 
dye to provide a layer exhibiting the optical transmission den 
sity > - 6.0 density units and the optical reflection density < 
1.0 density units, and including the step of contacting the pH 
sensitive dye, subsequent to photoexposure of the film unit, 
with a processing composition possessing a pH above the pKa 
of the dye to provide a layer exhibiting the optical transmis 
sion density > - 6.0 density units and the optical reflection 
density < - 1.0 density units. 

77. A process for providing a photographic diffusion 
transfer image as defined in claim 75 wherein the processing 
composition adapted to effect development of the silver halide 
layer includes the inorganic light-reflecting pigment disper 
sion containing at least one pH-sensitive dye at a pH above the 
pKa of the dye, and including the step of interposing the 
processing composition, intermediate the silver halide layer 
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and the reception layer, subsequent to photoexposure of the 
silver halide layer, to provide a layer exhibiting the optical 
transmission density > - 6.0 density units and the optical 
reflection density < 1.0 density units. 

78. A process for providing a photographic diffusion 
transfer image as defined in claim 75 wherein the image-form 
ing material is a dye image-forming material. 

79. A process for providing a photographic diffusion 
transfer image as defined in claim 78 wherein the dye image 
forming material comprises a dye which is a silver halide 
developing agent. 

80. A process for providing a photographic diffusion 
transfer image as defined in claim 79 wherein the dye which is 
a silver halide developing agent is soluble and diffusible in 
aqueous alkaline processing composition at a first pH above 
the pKa of the pH-sensitive dye and substantially nondiffusible 
at a second pH below the pKa of the pH-sensitive dye. 

81. A process for providing a photographic diffusion 
transfer image in color as defined in claim 80 wherein the 
photographic film unit includes a layer adapted to reduce the 
pH of the film unit from the first pH to the second pH sub 
sequent to substantial dye transfer image formation in the 
layer adapted to receive solubilized image dye diffusing 
thereto, and including the step of diffusing, subsequent to sub 
stantial dye transfer image formation, a sufficient portion of 
the ions of the alkaline processing composition to the layer 
adapted to reduce the pH of the film unit to thereby reduce 
the alkalinity of the film unit from the first pH to the second 
pH. 

82. A process for providing a multicolored diffusion transfer 
image which comprises, in combination, the steps of: 

a. exposing to incident actinic radiation a composite photo 
graphic film unit which comprises a plurality of sequential 
layers including a dimensionally stable layer opaque to in 
cident actinic radiation; at least two selectively sensitized 
silver halide emulsion layers possessing predominant 
spectral sensitivity to separate regions of the visible elec 
tromagnetic spectrum and a dye which is a silver halide 
developing agent and is soluble and diffusible in aqueous 
alkaline processing composition, at a first pH, associated 
with each of the silver halide emulsion layers and pos 
sessing spectral absorption range, subsequent to 
processing, substantially complementary to the predomi 
nant sensitivity range of its associated silver halide emul 
sion layers; an alkaline solution dyeable polymeric layer; 
a dimensionally stable layer transparent to incident ac 
tinic radiation; at least one layer possessing neutralizing 
capacity effective to reduce the alkaline processing com 
position possessing the first pH to a second pH at which 
the dyes are substantially nondiffusible positioned inter 
mediate at least one of the dimensionally stable opaque or 
transparent layers and next adjacent essential layer; and 
means of securing the layers in substantially fixed rela 
tionship; 
rupturable container retaining an alkaline processing 
composition possessing the first pH and retaining substan 
tially uniformly dispersed therein an inorganic light 
reflecting pigment and at least one optical filter agent, 
substantially nondiffusible from the processing composi 
tion and possessing a pKa below the first pH and above 
the second pH, exhibiting spectral absorption substan 
tially complementary to the predominant sensitivity range 
of the selectively sensitized silver halide emulsion layers, 
at the first pH, and the light-reflecting pigment and opti 
cal filter agent are present in a quantity sufficient, upon 
distribution of the alkaline processing composition pos 
sessing the first pH as a layer intermediate the dyeable 
polymeric layer and next adjacent selectively sensitized 
silver halide emulsion layer, to provide a layer exhibiting 
an optical transmission density > - 6.0 density units with 
respect to incident radiation actinic to the silver halide 
emulsion layers and an optical reflection density < - 1.0 
density units with respect to visible radiation, and the rup 
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turable container is positioned and extends transverse an 
edge of the photosensitive element to effect discharge of 
the container's alkaline processing composition inter 
mediate the dyeable polymeric layer and the selectively 
sensitized silver halide emulsion layer next adjacent; 

b. effecting discharge of the container's alkaline processing 
composition intermediate the dyeable polymeric layer 
and the photosensitive silver halide emulsion layer next 
adjacent; 

c. effecting thereby development of each of the silver halide 
emulsions; 

d. immobilizing the dye associated with each of the silver 
halide emulsions as a function of the point-to-point 
degree of exposure thereof, 

e. forming thereby an imagewise distribution of mobile dye 
as a function of development; 

f. transferring, by diffusion, at least a portion of each of the 
imagewise distributions of mobile dye to the dyeable 
polymeric layer to provide thereto a dye image in terms of 
the imagewise distributions; 

g. transferring, by diffusion, subsequent to substantial dye 
transfer image formation, a sufficient portion of the ions 
of the alkaline processing composition to the neutralizing 
layer to thereby reduce the alkalinity of the composition 
from the first pH at which the dyes associated with the 
silver halide emulsions are soluble and diffusible and 
above the pKa of the pH-sensitive dye to the second pH 
below the pKa of the pH-sensitive dye and at which the 
dyes associated with the silver halide emulsions are sub 
stantially nondiffusible; and 

h. maintaining the composite structure intact subsequent to 
processing. 

83. A process for providing a photographic diffusion 
transfer multicolor image which comprises, in combination, 
the steps of: 

a. exposing to incident actinic radiation a photographic film 
unit which comprises a composite structure containing, as 
essential layers, in sequence, a dimensionally stable al 
kaline solution impermeable opaque layer, a red-sensitive 
silver halide emulsion layer having associated therewith 
cyan dye, a green-sensitive silver halide emulsion layer 
having associated there with magenta dye, a blue-sensitive 
silver halide emulsion layer having associated therewith 
yellow dye, each the cyan, magenta, and yellow dyes 
being soluble and diffusible, in alkali, at a first pH; an al 
kaline solution permeable and dyeable polymeric layer; a 
polymeric layer containing sufficient acidifying capacity 
to effect reduction of a processing composition having 
the first pH at which the cyan, magenta and yellow dyes 
are soluble and diffusible to a second pH at which the 
dyes are substantially nondiffusible; a dimensionally sta 
ble alkaline solution impermeable transparent layer, and 
means securing said layers in substantially fixed relation 
ship, and 

a rupturable container retaining an aqueous alkaline 
processing composition having the first pH and contain 
ing substantially uniformly dispersed therein titanium 
dioxide and at least three pH-sensitive phthalein dyes sub 
stantially nondiffusible from said processing composition 
and possessing a pKa below the first pH and above the 
second pH, at least one of the pH-sensitive dyes pos 
sessing predominant spectral absorption in the blue re 
gion of the electromagnetic spectrum to which the blue 
sensitive silver halide emulsion is sensitive, at least one of 
the pH-sensitive dyes possessing predominant spectral ab 
sorption in the green region of the electromagnetic spec 
trum to which the green-sensitive silver halide emulsion is 
sensitive, and at least one of the pH-sensitive dyes pos 
sessing predominant spectral absorption red region of the 
electromagnetic region of the spectrum to which the red 
sensitive silver halide emulsion is sensitive, the titanium 
dioxide and the pH-sensitive dyes taken together being 
present in a quantity sufficient, upon distribution of the 
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aqueous alkaline processing composition possessing the 
first pH as a layer intermediate the dyeable polymeric 
layer and the blue-sensitive silver halide emulsion layer, 
to provide a layer possessing an optical transmission den 
sity > - 6.0 density units with respect to incident radia 
tion actinic to the silver halide emulsion layers and an op 
tical reflection density < - 1.0 density units with respect 
to incident visible radiation, and the container is fixedly 
positioned and extends transverse a leading edge of the 
photosensitive element to effect upon application of com 
pressive force unidirectional discharge of the container's 
aqueous alkaline processing composition possessing the 
first pH intermediate the dyeable polymeric layer and 
blue-sensitive silver halide emulsion layer; 

b. applying compressive force to the rupturable container to 
effect unidirectional discharge of the container's aqueous 
alkaline processing composition intermediate the dyeable 
polymeric layer and the blue-sensitive silver halide layer; 

c. effecting thereby development of the red, green and blue 
sensitive silver halide emulsion; 

d. immobilizing the cyan, magenta and yellow dyes as a 
result of development of their associated silver halide 
emulsion; 

e. forming thereby an imagewise distribution of mobile 
cyan, magenta and yellow dye as a function of the point 
to-point degree of exposure of their associated silver ha 
lide emulsion; 

f. transferring, by diffusion, at least a portion of each of the 
imagewise distributions of mobile cyan, magenta and yell 
low dye to the alkaline solution permeable polymeric 
layer dyeable by said dyes to provide thereto a multicolor 
dye image; 

g. transferring, by diffusion, subsequent to substantial dye 
transfer, a sufficient portion of the ions of the aqueous al 
kaline processing composition to the polymeric acid layer 
to thereby reduce the alkalinity of the film unit from the 
first pH, above the pKa of the pH-sensitive dyes, at which 
the cyan, magenta and yellow image dyes are soluble and 
diffusible to a second pH, below the pKa of the pH-sensi 
tive dyes, at which the cyan, magenta and yellow image 
dyes are substantially nondiffusible, and 

h. maintaining the composite structure intact subsequent to 
processing. 

84. A process for providing a photographic diffusion 
transfer multicolor image as defined in claim 83 wherein the 
titanium dioxide is distributed intermediate the dyeable 
polymeric layer and the blue-sensitive silver halide emulsion 

88 
sequent to substantial diffusion of solubilized image 
forming material to the layer adapted to receive image 
forming material diffusing thereto; 

b. interposing said optical filter agent in a light-absorbing 
S form intermediate said silver halide layer and said recep 

tion layer; 
c. contacting the photoexposed silver halide layer with a 

processing composition adapted to effect development of 
the silver halide layer; 

10 d, effecting thereby development of the photoexposed silver 
halide layer; 

e. forming thereby an imagewise distribution of diffusible 
image-forming material as a function of the point-to-point 
degree of silver halide layer photoexposure; 

15 f. transferring, by diffusion, at least a portion of the 
imagewise distribution of diffusible image-forming 
material to the layer adapted to receive image-forming 
material diffusing thereto to thereby provide an image in 
terms of the imagewise distribution; and 

2O g. discharging, subsequent to substantial transfer of said dif 
fusible image-forming material to said reception layer, 
said optical filter agent, 

87. A photographic process as defined in claim 86 wherein 
said film unit includes a layer opaque to said incident actinic 
radiation. 
88. A photographic process as defined in claim 86 wherein 

said film unit includes a second optical filter agent positioned 
in a layer on the opposite side of said silver halide emulsion 
from said receiving layer. 

89. A photographic process as defined in claim 88 including 
the step of discharging said second optical filter agent sub 
sequent to said diffusion transfer of image-forming material. 

90. A photographic process as defined in claim 86 wherein 
35 an inorganic light-reflecting white pigment dispersion is pro 

vided intermediate said silver halide layer and said receiving 
layer. 

91. A photographic process as defined in claim 90 wherein 
said pigment is included in said processing composition. 
92. A photographic process as defined in claim 86 wherein 

said optical filter agent is a pH-sensitive dye and the color 
thereof is discharged by the reaction of alkali with an acid 
positioned in a layer of said film unit thereby reducing, after a 
predetermined time, the pH of the layer containing said pH 

45 sensitive dye to a pH below the pKa of said pH-sensitive dye. 
93. A photographic process as defined in claim 89 wherein 

each of said optical filter agents is a pH-sensitive dye and the 
color thereof is discharged by the reaction of alkali with an 
acid positioned in a layer of said film unit thereby reducing, 
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layer at a coverage within the range of 1,500 to 4,000 mg/ft.” 50 after a predetermined time, the pH of each layer containing 
85. A process for providing a photographic diffusiori 

transfer multicolor image as defined in claim 83 wherein said 
optical filter agent possesses a pKa > - 12. 

86. A process for providing a photographic diffusion 
transfer image which comprises, in combination, the steps of: 

a. exposing to incident electromagnetic radiation a photo 
graphic film unit which comprises a plurality of sequential 
layers including a layer transparent to incident actinic 
radiation; a photosensitive silver halide layer having as 
sociated therewith image-forming material adapted to 
provide an imagewise distribution of a processing com 
position soluble and diffusible image-forming material as 
a function to the point-to-point degree of silver halide 
layer exposure to incident actinic radiation through such 
transparent layer, a layer adapted to receive solubilized 
image-forming material diffusing thereto, means for inter 
posing, intermediate the silver halide layer and the recep 
tion layer, at least one optical filter agent in a concentra 
tion effective to provide a layer exhibiting optical trans 
mission density with respect to incident radiation actinic 
to the photosensitive silver halide layer effective to shield 
said silver halide from actinic radiation incident upon said 
transparent layer after photoexposure; and means for 
discharging the color of said optical filter agent, without 
removing said optical filter agent from said film unit, sub 

said pH-sensitive dyes to a pH below the respective pKa of 
said pH-sensitive dyes. 

94. A photographic process as defined in claim 93 wherein 
said acid is a polymeric acid. 

55 95. A photographic process as defined in claim 93 wherein 
said film unit includes a polymeric layer positioned between 
said acid-containing layer and said optical filter agent and 
adapted to substantially prevent reaction of said acid with al 
kali for a predetermined time. 

60 96. A photographic process as defined in claim 86 wherein 
an inorganic light-reflecting white pigment dispersion is pro 
vided between said silver halide and said receiving layer, said 
optical filter agent is a dye initially present in said processing 
composition, and said dye is discharged by being mordanted in 

65 a stratum of said film unit so positioned as to be masked by 
said white pigment. 

97. A photographic process as defined in claim 86 wherein 
said optical filter agent is initially present as a substantially 
colorless precursor positioned in a layer of said film unit 

70 through which photoexposure is effected, said precursor 
providing said optical filter agent by interaction with a com 
ponent of said processing composition. 

98. A photographic process as defined in claim 97 wherein 
said optical filter agent is a pH-sensitive dye initially present in 

75 said layer at a pH below its pKa. 
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99. A photographic film unit comprising a plurality of su 
perposed or superposable layers including a layer of a 
photosensitive silver halide and at least one outermost layer 
transparent to incident radiation actinic to said photosensitive 
silver halide; a layer adapted to contain a visible image formed 
as a function of development of said photosensitive silver ha 
ide and selected from the group consisting of said layer of 
photosensitive silver halide and a separate, superposed image 
carrying layer, means adapted to interpose, intermediate said 
layer of photosensitive silver halide and said transparent layer 
and after photoexposure of said photosensitive silver halide, at 
least one optical filter agent in a concentration effective to 
provide a layer exhibiting optical transmission density, with 
respect to radiation actinic to said photosensitive silverhalide, 
effective to shield said silver halide from said actinic radiation 
incident upon said transparent layer after photoexposure; con 
tainer means releasably holding a processing composition 
adapted to effect development of said photosensitive silver ha 
lide after photoexposure and to provide said visible image as a 
function of said development; and means for discharging the 
color of said optical filter agent to permit viewing said visible 
image through said transparent layer, subsequent to substan 
tial completion of said development and visible image forma 
tion, without removing said optical filter agent from said film 
unit. 

100. A photographic film unit as defined in claim 99, 
wherein said processing composition includes a white pig 
ment, and said white pigment and said optical filter agent in 
combination are effective to provide an optical transmission 
density > - 6.0 density units with respect to incident radia 
tion actinic to said photosensitive silver halide. 

101. A photographic film unit as defined in claim 100, 
wherein said optical transmission density is > - 7.0 density 
units. 

102. A photographic film unit as defined in claim 99 
wherein said image-containing layer is an image-carrying layer 
including an image dye or an image dye intermediate adapted 
to be removed imagewise from said image-carrying layer as a 
function of said development. 

103. A photographic film unit as defined in claim 102 
wherein said image-carrying layer includes a nondiffusible dye 
adapted to be bleached by the silver dye bleach process. 

104. A photographic film unit as defined in claim 102 
wherein said image-carrying layer includes a nondiffusible dye 
adapted to provide a diffusible reaction product as a result of 
coupling with the oxidation product of a silver halide develop 
ing agent. 

105. A photographic film unit as defined in claim 102 
wherein said image-carrying layer includes a nondiffusible dye 
adapted to provide a diffusible reaction product as a result of 
oxidation. 

106. A photographic film unit as defined in claim 99 
wherein said optical filter agent comprises a phthalein dye. 

107. A photographic film unit as defined in claim 99 
wherein said optical filter agent comprises at least two 
phthalein dyes. 

108. A photographic film unit as defined in claim 99 
wherein said optical filter agent is substantially nondiffusible 
from said layer containing said optical filter agent. 

109. A photographic film unit as defined in claim 99 
wherein said image-carrying layer is a silver transfer image 
receiving layer; and a layer containing an additive color screen 
positioned between said transparent outermost layer and said 
image-carrying layer. 

110. A photographic film unit as defined in claim 99 
wherein said optical filter agent is substantially nondiffusible 
and is initially positioned in a layer through which photoexpo 
sure of said silver halide emulsion is effected, said layer having 
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a pH at which said organic light-absorptive opacifying agent 70 
absorbs substantially no visible light by which said silver halide 
emulsion is exposable, said processing composition being ef 
fective when distributed to provide a pH at which said organic 
light-absorptive opacifying agent will absorb visible light by 
which said silver halide is exposable. 75 
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11 i. A photographic film unit as defined in claim 110, 

wherein a second optical filter agent is included in said 
processing composition whereby a layer containing an optical 
t agent is positioned on each side of said silver halide 
ayer. 
112. A diffusion transfer process film unit including a first 

support and a second support, a silver halide emulsion carried 
on said first support, a dye image-providing material posi 
tioned in a layer carried on said first support, and an image 
receiving layer carried on said second support, said second 
support and the layers between it and said silver halide emul 
sion being transparent to radiation actinic to said silver halide 
emulsion; a processing composition releasably contained in a 
rupturable container positioned to release said composition 
for distribution between said image-receiving layer and said 
photosensitive layer, said processing composition including a 
light-reflective pigment in a concentration effective to mask 
said photosensitive layer when said image-receiving layer is 
viewed through said transparent support, said dye image 
providing material being adapted to provide a diffusible 
image-forming component as a function of said development, 
said film unit further including an organic light-absorptive 
opacifying agent adapted to be so positioned between said 
supports during processing and present in a concentration ef 
fective in combination with said pigment to substantially 
prevent further exposure of said silver halide emulsion during 
the performance of said transfer process in an area of light ac 
tinic to said silver halide emulsion, said opacifying agent being 
adapted to be rendered ineffective to prevent viewing of the 
transfer image against a white background provided by said 
reflective pigment after completion of said process. 

113. A diffusion transfer process film unit as defined in 
claim 112 wherein said organic light-absorptive opacifying 
agent is a dye which is light absorptive at the pH of said 
processing composition and wherein said dye is adapted to be 
rendered non-light-absorptive by the pH-reducing action of a 
polymeric acid positioned in a layer of said film unit. 

114. A diffusion transfer process film unit as defined in 
claim 112 wherein said diffusible image-forming component is 
a dye developer. 

115. A diffusion transfer process film unit as defined in 
claim 112 wherein said diffusible image-forming component is 
a dye released for transfer as the result of a coupling reaction 
between an oxidized silver halide developing agent and a 
coupling dye. 

116. A diffusion transfer process film unit as defined in 
claim 112 wherein said organic light-absorptive opacifying 
agent is initially included in said processing composition. 

117. A diffusion transfer process film unit as defined in 
claim 112 wherein said organic light-absorptive opacifying 
agent is initially positioned in a layer through which photoex 
posure of said silver halide emulsion is effected, said layer hav 
ing a pH at which said organic light-absorptive opacifying 
agent absorbs substantially no visible light by which said silver 
halide emulsion is exposable, said processing composition 
being effective when distributed to provide a pH at which said 
organic light-absorptive opacifying agent will absorb visible 
light by which said silver halide emulsion is exposable. 

118. A diffusion transfer process film unit as defined in 
claim 112 wherein said organic light-absorptive opacifying 
agent is a phthalein dye. 

119. A diffusion transfer process film unit as defined in 
claim 112, wherein said first support carries a blue-sensitive 
silver halide emulsion, agreen-sensitive silver halide emulsion, 
and a red-sensitive silver halide emulsion, said silver halide 
emulsions having associated therewith, respectively, a yellow 
dye developer, a magenta dye developer and a cyan dye 
developer. 

120. A diffusion transfer process film unit as defined in 
claim 19, wherein said red-sensitive silver halide emulsion, 
said green-sensitive silver halide emulsion and said blue-sensi 
tive silver halide emulsion each are present as separate 
coplanar layers on said first support. 

2. A diffusion transfer process film unit as defined in 
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claim 19, wherein said red-sensitive silver halide emulsion, 
said green-sensitive silver halide emulsion and said blue-sensi 
tive silver halide emulsion are present in the form of minute 
elements arranged in side-by-side relationship in a photosensi 
tive screen pattern on said first support, 

122. A rupturable container releasably holding an aqueous 
alkaline processing composition for use in diffusion transfer 
processes including a film-forming, viscosity-providing 
polymer dissolved therein and an inorganic light-reflecting 
pigment, said composition also including a dye which absorbs 
light within the visible region at the pH of said aqueous al 
kaline composition, said dye exhibiting light absorption sub 
stantially outside of the visible region at a second pH which is 
lower than said first-mentioned pH. 

123. A rupturable container releasably holding an aqueous 
alkaline processing composition as defined in claim 122 
wherein said dye is a phthalein dye. 

124. A rupturable container releasably holding an aqueous 
alkaline processing composition as defined in claim 122 
wherein said light-reflecting pigment is titanium dioxide. 

125. A photographic film unit as defined in claim 118 
wherein said layer of photosensitive material is protected from 
radiation actinic to said photosensitive material and incident 
upon the surface of said film unit opposite from said optical 
filter agent layer by a physically removable opaque layer. 

126. A photographic film unit as defined in claim 125 
wherein said physically removable opaque layer is secured to a 
transparent layer by a pressure sensitive adhesive. 

127. A photographic film unit as defined in claim 66, 
wherein said film unit includes at least a first and a second op 
tical filter agent, said first optical filter agent being pH sensi 
tive and having its color discharged by a reduction in ph, and 
said second optical filter agent being a dye whose color is 
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discharged by being mordanted in a layer behind a light 
reflecting layer. 

128. A photographic film unit as defined in claim 66 includ 
ing a development restrainer so positioned in said film unit as 
to become available to stop development of undeveloped 
silver halide after a predetermined period. 

129. A photographic film unit as defined in claim 128 
wherein said development restrainer is positioned in said 
image reception layer. 

130. A photographic film unit as defined in claim 66 includ 
ing a desensitizing agent to desensitize unexposed silver halide 
after photoexposure and application of a processing composi 
tion. 

131. A photographic process as defined in claim 33 wherein 
said processing composition is providing by impregnating said 
processing composition into a layer carried by said second 
support prior to superposing said second support on said 
photosensitive element. 

132. An image-receiving element for use in diffusion 
transfer processes comprising a transparent support carrying 
at least a first transparent layer and a second transparent 
layer, said first transparent layer including a dye mordant and 
said second transparent layer including a substantially nondif. 
fusible, pH-sensitive dye at a ph below its pKa whereby said 
pH-sensitive dye is substantially colorless. 

133. An image-receiving element as defined in claim 132 in 
cluding a third transparent layer containing an acid-reacting 
reagent positioned between said support and said dye mordant 
containing layer. 

134. An image-receiving element as defined in claim 133 
wherein said acid reacting reagent is a polymeric acid. 
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