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ABSTRACT OF THE DISCLOSURE 
The present invention relates to a photographic silver 

diffusion transfer process which comprises, in essence, 
exposing a silver diffusion transfer film unit which com 
prises photosensitive silver halide and silver precipitating 
nuclei; contacting the exposed film unit with a processing 
composition which comprises a silver halide developing 
agent and a silver halide solvent to provide a visible silver 
image to the unit, as a function of exposure; and coacting 
the silver image with a noble metal below silver in the 
Electromotive Force Series of Elements at a concentra 
tion effective to enhance stability of a silver image pro 
vided by diffusion transfer processing of the film unit. 

BACKGROUND OF THE INVENTION 

(1) Field of the invention 
The present invention is directed to providing a new 

and improved silver and additive color diffusion transfer 
photographic process which is preferably adapted to pro 
vide, as a function of the point-to-point degree of photo 
exposure, composite integral negative and positive photo 
graphic silver images which include a negative silver 
image in superposed relationship with a positive silver 
image. 

(2) Description of prior art 
As disclosed in U.S. Pat. No. 2,861,885, desirable com 

posite prints comprising both negative and positive images 
in superposition may be provided by a silver diffusion 
transfer reversal process employing a photosensitive silver 
halide emulsion which upon substantially full develop 
ment of its exposed areas, as a function of exposure, 
provides a relatively low maximum density negative silver 
image with relation to the high maximum density posi 
tive silver image provided by a silver precipitating en 
vironment of the type detailed below. In a composite 
print produced in accordance with the disclosure of the 
cited patent, the covering power of a given mass of image 
silver in the print-receiving element is there stated to 
range from 14 to 15 times that of an equal mass of image 
silver in the silver halide element and, that for transparen 
cy employment, a maximum negative density of as high 
as 1.0 density units may be permissible where the maxi 
mum positive density is about four or more times as great. 
The image-receiving element so employed is disclosed 

to be constituted as to provide an unusually effective 
silver precipitating environment which causes the silver 
deposited therein, in comparison with negative silver de 
veloped in the silver halide layer, to possess an ex 
traordinarily high covering power, that is, opacity per 
given mass of reduced silver; see Edwin H. Land, One 
Step Photography, Photographic Journal, Section A., pp. 
7-15, January 1950. 

Specifically, to provide such environment, silver pre 
cipitation nuclei are disclosed to be disposed within the 
silver receptive stratum in clusters possessing a diameter 
directly proportional to the mass of image silver to be 
deposited in situ by reduction. Such conformation is em 
ployed to cause image silver to precipitate, in association 
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2 
with the silver precipitation nuclei clusters, with the re 
quired density and of a size directly related to the physi 
cal parameters of the clusters and the image silver thus 
precipitated, in situ, in galaxies of chosen physical par 
ameters to provide image conformation in which the ele 
mental silver of the image-receiving element may possess 
a very high order of covering power, for example, five to 
fifteen or more times that of the negative image silver 
in the silver halide layer. 

In accordance with the disclosures of U.S. Pats. Nos. 
2,726, 154 and 2,944,894 additive multicolor reproduction 
may be accomplished by a diffusion transfer reversal 
process which specifically includes exposure of an in 
tegral multilayer film assemblage through an optical 
Screen comprising a plurality of minute optical elements 
and carrying photosensitive and image-receptive layers. 
As disclosed, diffusion transfer processing may be ac 
complished by permeation of the photoexposed integral 
film unit with a fluid processing composition and the 
image-receptive layer retained in permanent fixed rela 
tionship to the screen during and subsequent to, forma 
tion of the requisite transfer image, with the operator's 
option of separating the photosensitive layer from the 
remainder of the film unit, subsequent to transfer image 
formation, in film unit structures possessing the image 
receiving layer intermediate the screen and emulsion 
components. 

Integral additive color diffusion transfer film as 
Semblages, essentially comprising photoresponsive ma 
terial directly providing positive image formation and 
possessing the sensitivity to incident electromagnetic radi 
ation and acuity of image formation necessary to ef 
fectively provide color photographic image reproduction, 
are disclosed and claimed in the following copending 
applications, which are directed, in general, to film unit 
assemblages which comprise a permanently fixed laminate 
including a support carrying on one surface an additive 
color screen, photosensitive silver halide and silver pre 
cipitating nuclei: 

Application Ser. No.: Filing date 
736,796 ------------------------ June 13, 1969. 
889.656 ------------------------ Dec. 31, 1969. 
889,657 ------------------------ Dec. 31, 1969. 
889,660 ------------------------ Dec. 31, 1969. 
889,636 ------------------------ Dec. 31, 1969. 

now U.S. Pat. No. 3,536,488 issued Oct. 27, 1970 and 
U.S. Pats. Nos. 3,615,427; 3,615,428; 3,615,429; and 
3,615,426, all issued Oct. 26, 1971, respectively. The 
aforementioned applications are incorporated by refer 
ence herein in their entirety. 

In the above-indicated film assemblages the silver 
precipitating nuclei are present in a concentration effec 
tive to provide a silve image to the film unit possessing 
optical density inversely proportional to exposure of the 
photosensitive silver halide layer, and specifically, in a 
concentration adapted to provide a silver image derived 
from unexposed silver halide crystals possessing greater 
covering power than that of corresponding silver image 
derived from identical quantum of exposed silver halide 
crystals. 
As set forth in the above-indicated applications, im 

proved image reproduction may be obtained by means 
of the improved silver image characteristics provided 
therein. Specifically, the above-indicated applications 
state that composite negative/positive silver image forma 
tion possessing an optical density inversely proportional 
to photoexposure of a photosensitive silver halide layer, 
characterized by improved silver image minimum and 
maximum optical densities and image acuity may be 
achieved by a process which includes exposing a photo 
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graphic film unit, which comprises a permanent laminate 
containing a support carrying on one surface silver 
precipitating nuclei and photosensitive silver halide, and 
processing the film unit by contact, simultaneous with, or 
subsequent to, exposure, with an aqueous processing com 
position, containing a silver halide developing agent and 
a silver halide solvent, to provide to the film unit the 
direct formation of a silver image possessing partic 
ularly desired low minimum silver image optical density, 
in terms of exposed areas of the film unit, and high maxi 
mum silver image optical density, in terms of unexposed 
areas of the film unit, as a function of exposure and 
development of the film unit. 
The above-mentioned film units are disclosed to be 

particularly desirable for employment as a cine film for 
motion picture projection by reason of the inherent ability 
to simply and effectively process such a film, employ 
ing relatively simple and stable processing compositions, 
without the necessity of providing a process and apparatus 
specifically adapted to effect stripping of a separate emul 
sion stratum from the remainder of the film unit to pro 
vide information recordation possessing the image integ 
rity in reproduction characteristics required for effective 
employment of the film. 

Such film assemblages are suitably employed in a cine 
film system such as that described in application Ser. 
No. 755,901, filed Aug. 28, 1968, now U.S. Pat. No. 
3,615,127 issued Oct. 26, 1971, which includes a com 
pact cine film cassette or container adapted to allow ex 
posure of a film assemblage as retained therein, subse 
quent processing of the film to provide the desired image 
record and projection of the resultant image record or 
other presentation for viewing purposes. Thus, the film 
assemblage may be exposed, processed, dried if necessary, 
and projected without transferring the film from its 
original container to any other container or even in 
effect removing the film from the original container. The 
cine film system of application Ser. No. 755,901, U.S. 
Pat. No. 3,615,127, includes a film processing station 
whereupon the exposed film strip is transported from 
a first storage reel, past an applicator where a moist 
processing composition to develop to a visible condi 
tion images recorded on the film is applied and thence to 
a second storage reel. 
The processing composition may be applied to the 

film assemblage by a variety of methods such as, for 
example, doctor blades, extrusion heads, capillary applica 
tors, wicks, and the like. The amount of processing com 
position applied to the assemblage should be controlled 
within relatively narrow limits, however, sufficient process 
ing composition must be applied to adequately and com 
pletely permeate the assemblage to the depth necessary 
and in the quantity necessary to provide the desired 
image conformation. 
The processing composition employed will generally 

include an alkaline material, for example, sodium hy 
droxide, potassium hydroxide, sodium carbonate, or the 
like, and most preferably, in a concentration providing 
a pH to the processing composition in excess of about 
12. The processing composition may, if desired, con 
tain the sole silver halide developing agent or agents 
and/or solvent or solvents employed or silver halide 
developing agent and/or solvent in addition to that dis 
posed as in the film unit. The relative proportions of the 
agents comprising the developing composition may be 
altered to suit the requirements of the operator. Thus, 
the developing composition may be modified by the em 
ployment of preservatives, alkalis, silver halide solvents, 
etc., other than those specifically mentioned herein. When 
desirable it is also contemplated to include in the develop 
ing composition components such as restrainers, accelera 
tors, and the like, and the concentration of such agents 
may be varied over relatively wide range commensurate 
with the art. 

In the film units and processes set forth in the above 
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4. 
indicated U.S. Pats. Nos. 2,726,154 and 2,944,894, and 
the above-indicated copending applications, a quantity 
of processing composition and reactants will inevitably 
be retained within the film unit, particularly if the image 
receiving layer is maintained in permanent relationship 
with the emulsion as well as the screen, and this residuum 
may possess the capacity to deleteriously effect image 
quality over an extended period of time, in addition to 
conventional environmental degradation of image silver. 

SUMMARY OF THE INVENTION 

The present invention is specifically directed to a novel 
photographic silver diffusion transfer process uniquely 
adapted to provide silver transfer images possessing image 
stability in excess of that provided by prior art processes 
and which process comprises, in essence, exposing, to 
incident actinic radiation, a silver diffusion transfer film 
unit which includes photosensitive silver halide and silver 
precipitating nuclei; contacting the exposed film unit with 
a processing composition comprising a silver halide 
developing agent and a silver halide solvent to provide a 
visible silver image to the unit, as a function of the point 
to-point degree of exposure thereof; and coacting the 
silver image with a noble metal below silver in the Elec 
tromotive Force Series of Elements, at a concentration 
effective to enhance the stability of silver image provided 
by diffusion transfer processing of the unit. 
The silver diffusion transfer process of the invention 

is specifically adapted to provide silver diffusion transfer 
images exhibiting improved stability with respect to de 
gradative attack by film unit retained residual processing 
reagents and environmental image contaminants. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a graphic illustration of the stability char 

acteristics of a silver diffusion transfer image prepared 
in accordance with the present invention, compared with 
a corresponding control silver transfer image of the prior 
art, determined by plotting comparative silver transfer 
image density loss in percent, under the stated test con 
ditions, as a function of time; and 

FIG. 2 is a graphic illustration of the characteristic 
curves of a silver transfer image of the present inven 
tion, compared with a corresponding prior art control, 
determined by plotting the density of the transfer image 
to blue, green and red light as a function of the log ex 
posure of the photosensitive silver halide emulsion com 
ponent of the film units employed. 

DETAILED DESCRIPTION OF THE 
INVENTION 

As previously characterized, a silver diffusion trans 
fer process may be employed to provide a silver transfer 
image, which may comprise an integral negative silver 
image in Superposed relationship to a positive silver image 
adapted to exhibit greater covering power than the nega 
tive image, by development of the latent image provided 
a photosensitive silver halide element by eXposure and, 
Substantially contemporaneous with such development, 
formation of a soluble silver complex by reaction of a 
silver halide solvent with unexposed and undeveloped 
silver halide of the element. The silver of the resultant 
soluble silver complex is, at least in part, precipitated in 
the presence of silver precipitating nuclei to provide the 
requisite positive silver image formation, which may 
optionally be retained in contiguous relationship to a nega 
tive silver image resultant from development of the latent 
image carried by exposed silver halide and the CO 
comitant reduction of exposed silver halide to negative 
image silver, or separated therefrom Subsequent to sub 
Stantial transfer image formation. 

In accordance with the present invention, a substantially 
enhanced degree of stability may be imparted to the silver 
transfer image by coacting transfer image silver with 
a noble metal below silver in the Electromotive Force 
Series of Elements at a concentration effective to en 
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hance the stability of the silver image provided by diffu 
sion transfer processing of a silver diffusion transfer film 
unit. 
The noble metal may be provided to the silver trans 

fer image by the employment of a noble metal donor 
compound which is preferably soluble in the processing 
composition selected to effect the diffusion transfer proc 
ess, but which when predisposed in the film unit for sol 
ubilization by the composition is substantially insolu 
ble in the film unit medium within which it is disposed 
during storage and most preferably is solubilized at a 
rate particularly adapted to avoid deleterious interaction 
during the initial stage in the development of latent 
image impressed upon the film unit's silver halide by 
photoexposure. Commensurate with the employment of 
conventional alkaline processing compositions and the 
substantially neutral pH environment of silver diffusion 
transfer film unit sheet elements in general employment, 
the preferred noble metal donors for distribution within 
such sheet elements will comprise substantially water 
insoluble, alkaline processing composition soluble noble 
metal donors. 

In the practice of the present invention, the noble 
metal donor may comprise inorganic and organic noble 
metal compounds and in the preferred embodiments of 
the invention will comprise an organometal compound 
which is substantially water-insoluble, alkaline solution 
soluble and may specifically comprise a compound of the 
formula: 

M-X 

wherein M is a noble metal less reactive than silver, i.e., 
below silver in the Electromotive Force Series of Ele 
ments and X is an organic complexing ligand which in 
the preferred embodiments of the invention provides a 
substantially water insoluble complex. 
The noble metals required are those less reactive than 

silver, that is, those below silver in the Electromotive 
Force Series of Elements, preferably, palladium, platinum 
and gold and most preferably Auti and Aus. 
The particular organic ligand preferably selected will 

be one which will strongly bond to both the noble metal 
ion with which it is initially associated and also silver 
ion displaced from the positive image, should impart a 
relatively low degree of water solubility to the complex 
and must not deleteriously interfere with the photographic 
utility of the film unit. 
As will be further described in specific detail below, 

and subject to the criteria set forth herein, the selected 
noble metal compound may be disposed in various lo 
cations in the film unit such as, for example, in the pho 
tosensitive layer, in the image-receiving layer, in a sep 
arate layer, or in the processing composition, recogniz 
ing that the cmopound must be selected to avoid any 
deleterious sensitometric effect to the film unit or inter 
ference with positive silver image formation, and must be 
stable in the particular environment in which it is dis 
posed, e.g., in an alkaline processing composition me 
dium. 

In a particularly preferred embodiment of the present 
invention, an organic ligand is selected which is a sulfur 
containing moiety since such ligands possess a specifically 
desired affinity for noble metal ions. Particularly pre 
ferred such ligands are sulfur atom containing heterocy 
clic moieties which form stable, substantially water-in 
soluble organometal compounds with noble metals, and 
particularly those ligands which possess a preferential 
affinity for silver ions. 
As examples of ligands contemplated for employment 

in the practice of the present invention, mention may be 
made of: 

2-mercaptobenzimidazole, 
2-mercaptoacetamidothiadiazole, 
2-mercapto-N-methylimidazole, 
2-mercaptobenzothiazole, 
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6 
2-mercaptobenzoxazole, 
1-(3',5'-dicarboxyphenyl)-5-mercaptotetrazole, 
1-phenyl-5-mercaptotetrazole, 
2-mercaptobenzselenazole, 
phenanthroline, 
2,2'-dipyridyl, 
8-aminoquinoline, 
and the like. 

In general, it has been found that a water-insoluble 
noble metal compound employed in accordance with the 
present invention may be added to the film unit at any 
stage during its manufacture and/or during photographic 
processing of same. The addition, therefor, may be made 
before, during or subsequent to fabrication and/or proc 
essing of the film unit although, as stated herein, the 
compound will preferably be added as a coating final to, 
for example, the photosensitive silver halide coating so 
lution prior to its application to a supporting member. 
It will be recognized that the noble metal employed in 
accordance with the invention may also be utilized in 
combination with additional known image modifying ad 
juvants such as toning agents, and the like, where desired. 
As examples of noble metal compounds, contemplated 

for employment in the practice of the present invention, 
mention may be made of organometal compounds such 
as, for example, gold mercaptobenzimidazole, gold mer 
captoacetimidothiadiazole, gold mercapto - N - methylim 
idazole, gold phenylmercaptotetrazole, etc., and inor 
ganic noble metal compounds such as, for example, 

gold thiourea, gold thiocyanate, gold chloride, sodium 
chlorolaurate, etc., and corresponding platinum, palla 
dium, and the like, noble metal analogues. 

In general, the optimum concentration of noble metal 
to be employed should be determined empirically for 
each specific photographic film unit system. However, it 
has been determined that, in general, the preferred con 
centration to be utilized based upon noble metal will fall 
within the range of about 1% to 20% of the silver pres 
ent in the photosensitive silver halide layer. 

Although concentrations in excess of the stated range 
may be employed, increasing the concentration beyond 
the designated limits generally provides no commensurate 
beneficial results. Conversely, concentrations below that 
of the designated range, however, merely decrease sta 
bilization of the resultant silver transfer image below the 
beneficial level generally sought, but does not obliterate 
obtaining beneficial stabilization results. 

In point of fact, advantageous results are obtained em 
ploying minimal concentrations of noble metal adapted 
to provide a metal interchange with minimal quantities 
of elemental image silver. 
While not intending to be bound by theory, it is be 

lieved that partial replacement of elemental image silver 
by the selected noble metal provides a decrease in the 
reactivity of the image silver with respect to interaction 
with degradative materials provided by residual processing 
reagent present in the film unit or the environment. 
Specifically, in the preferred embodiments of the inven 
tion silver ions derived from image silver may be dis 
placed by noble metal ions derived from a selected com 
pound by a redox reaction resulting in the generation 
of noble metal and bound silver ions thus providing to at 
least a portion of the silver image a less reactive com 
ponent. 
As stated above, the noble metal donor may be disposed 

in a variety of locations in the film unit. Suitable film 
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units include, but are not limited to those set forth 1n, 
the aforementioned U.S. Pats. Nos. 3,536,488; 3,615,427; 
3,615,428; 3,615,429; and 3,615,426. Thus, the present 
invention includes film units comprising a photosensitive 
silver halide layer and a silver precipitating nuclei con 
taining image-receiving layer adapted to provide posi 
tive silver image formation in the reception layer by 
diffusion transfer processing, which the image-receiving 
layer may be maintained in superposed relationship with 
the negative image or separated therefrom, and film units 
which comprise structures adapted to provide direct posi 
tive silver image formation such as, for example, film units 
possessing silver precipitating nuclei directly associated 
with photosensitive silver halide. 
As will be readily recognized, additional layers may be 

optionally included in the film unit such as, for example, 
a separate layer retaining the noble metal donor of the 
present invention as well as spacer layers, barrier layers, 
protective layers, stripping layers, and support layers. 

In the preferred embodiment of the present invention 
the film unit comprises a support preferably transparent 
to actinic radiation and carrying on a first surface a photo 
sensitive silver halide layer and a layer containing silver 
precipitating nuclei dispersed therein and, for color image 
reproduction, an additive color screen is interposed be 
tween the transparent support and the photosensitive silver 
halide layer. 
Employment of the preferred organometal complexes 

or compounds wherein the organic ligand is a sulfur con 
taining heterocyclic ligand of the type which acts as a 
silver halide photographic stabilizing agent may effectively 
enhance storage stability of the film unit in which the 
complex is disposed. Thus, rather than inducing deleterious 
effects to the film in which it is disposed, the noble metal 
complex may additionally provide resistance to the normal 
storage fog degradation generally encountered in silver 
halide emulsions. 
As will be readily recognized, the metal donor may also 

be located in whole or in part in a separate layer in the 
film unit, preferably adjacent to the layer in which the 
image silver is to be located; directly in the image-receiv 
ing layer and associated with the silver precipitating 
nuclei, or in the liquid processing composition, and a 
plurality of donors may be optionally employed, which 
donors may be disposed, individually or in combination, at 
one or more of such locations. As stated above, in the 
instance that donor is disposed in the processing composi 
tion, the specific organic ligand should be selected to avoid 
any degradative effects which may occur during storage in 
the specific media of the processing composition, general 
ly a highly alkaline medium. In instances where is is de 
sired to distribute a noble metal donor to the silver image 
by means of a processing composition in which it fails 
to exhibit required storage stability, the donor may be 
initially disposed in association with a selected processing 
composition applicator such that it is solubilized by and 
incorporated in the composition immediately preceding, or 
during, application of the composition to the film unit as, 
for example, initially disposed in a processing composi 
tion applicator wick which provides the transport conduit 
between the storage chamber for the composition and the 
film unit during processing. 

In addition to the above-mentioned stabilization proper 
ties, that is, stabilization of silver image quality and re 
sistance to degradation of the silver image from residual 
reagent and atmospheric contact, it has also been dis 
covered that visual image quality with respect to toning 
may be achieved such as to provide a “blacker' or more 
neutral silver image. 

In a plurality of the above-described film units, the nega 
tive silver is also available fo inteaction with the noble 
metal, particularly where an integral unit is employed 
or where the metal donor is initially disposed in the photo 
Sensitive silver halide layer. In such units, although the 
entire amount of silver initially in the unit remains present, 
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8 
in composite film unit structures the negative silver is 
not visually present to the observer by reason of the 
difference in covering power and physical state between 
the respective positive image silver and the negative image 
silver. It is believed that by reason of, for example, 
covering power and physical state, including surface area 
of individual image silver particles, the present invention 
is preferentially effective with respect to effecting stabiliza 
tion of the desired positive transfer silver image possess 
ing the physical character described above, without ap 
preciable deleterious effect with respect to the covering 
power of either the negative or the positive silver image. 
In addition, it is understood that negative image may act 
as a deposition matrix to effect removal, from the active 
photographic system, of noble metal in excess of that re 
quired to effect stabilization of the positive silver image. 

Although as previously stated, a specifically preferred 
noble metal comprises gold, it has been found that the 
employment of the stated metal does not result in the 
deposition of "red' gold contaminating image integrity. 
Thus, the photographic quality of the image is not in 
paired by extraneous reactions of the preferred metal and 
the gold component has not been found to deposit on, 
or to interfere with, the operation of conventional silver 
transfer image nucleating sites. 

In the practice of the present invention, the silver pre 
cipitating nuclei may be disposed within the photosensi 
tive silver halide stratum of the film unit assemblages, in 
a separate layer or layers or element contiguous one or 
both surfaces of the silver halide stratum and the silver 
halide stratum may comprise two or more silver halide 
strata, each optionally retaining silver precipitating nuclei, 
and may include a separate silver precipitating nuclei 
layer positioned intermediate separate silver halide strata. 

For the purpose of insuring the production of a positive 
image possessing a high covering power, the silver pre 
cipitating nuclei will be disposed within the film unit in 
a concentration per unit area effective to cause image 
silver derived from unexposed silver halide crystals to 
possess the desired opacity per given mass of in situ re 
duced silver. 

In general, silver precipitating nuclei comprise a specific 
class of adjuncts well known in the art as adapted to 
effect catalytic reduction of solubilized silver halide 
specifically including heavy metals and heavy metal com 
pounds such as the metals of Groups I-B, II-B, IV-A, 
VI-A, and VIII and the reaction products of Groups I-B, 
II-B, IV-A, and VIII metals with elements of Group 
VI-A, and may be effectively employed in the conven 
tional concentrations traditionally employed in the art, 
preferably in a relatively low concentration in the order 
of about 1-25X 10-6 moles/ft2. 

Especially suitable as silver precipitating agents are 
those disclosed in U.S. Pat. No. 2,698,237 and specifically 
the metallic sulfides and selenides, there detailed, these 
terms being understood to include the selenosulfides, the 
polysulfides, and the polyselenides. Preferred in this group 
are the so-called "heavy metal sulfides.' For best results 
it is preferred to employ sulfides whose solubility products 
in an aqueous medium at approximately 20° C. vary 
between 10-28 and 10-30, and especially the salts of zinc, 
copper, cadmium and lead. Also particularly suitable as 
precipitating agents are heavy metals such as silver, gold, 
platinum, palladium, etc., and in this category the noble 
metals illustrated are preferred and are generally pro 
vided in the matrix as colloidal particles. 

In particular, it has been discovered that improved 
color reproduction in accordance with the principles of 
additive color photography may be obtained by means of 
the improved image characteristics provided by reason of 
the present invention. Specifically, it has been found that 
composite negative/positive silver image formation, par 
ticularly adapted for additive color reproduction and 
characterized by improved silver image minimum and 
maximum optical densities and image acuity may be 
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achieved by a process which includes exposing a photo 
graphic film unit, which comprises a color screen in asso 
ciation with a photosensitive silver halide layer fabricated 
to conform to the parameters previously set forth and 
having associated therewith silver precipitating nuclei 
wherein the exposure of the emulsion is effected by radia 
tion traversing through the color screen and the processing 
of the film is accomplished by contact, simultaneous with, 
or subsequent to, exposure, with an aqueous processing 
composition, containing a silver halide developing agent 
and a silver halide solvent, to provide to the film unit the 
direct formation of a silver image possessing required low 
silver image optical density, in terms of exposed areas of 
the film unit, and required high silver image optical dens 
ity, in terms of unexposed areas of the film unit, as a 
function of exposure and development of the film unit. 

Color photographic reproduction may thus be provided 
by exposing the above described photoresponsive silver 
halide stratum, to selected subject matter, through an 
optical screen element possessing filter media or Screen 
elements of selected radiation modulating characteristics 
such as filter media selectively transmitting predetermined 
portions of the electromagnetic radiation spectrum's visi. 
ble segment. The color information thus recorded is read 
out by viewing resultant image conformation through the 
same or a similar screen element in appropriate registra 
tion with the image. The individual filter media or Screen 
elements constituting the optical screen will be constructed 
to effect selective filtration of predetermined portions of 
the visible electromagnetic spectrum substantially cor 
responding to its red, blue and green regions and color 
information recordation will be accomplished by point-to 
point incidence of radiation actinic to the selected photo 
responsive material as modulated by such screen element, 
Visual reproduction of the information content recorded 
is accomplished by read out of the impressed image as 
modulated by the original or a substantially identical 
screen element in accurate registration with the image 
record. 
Although for color information recordation purposes, 

the photoresponsive material and optical screen may com 
prise separate and distinct elements appropriately reg 
istered during periods of exposure and viewing and the 
optical screen element may be temporarily or permanent 
ly positioned on the surface of a transparent carrier op 
posite that retaining the photoresponsive material, for 
practical purposes, it is preferred to permanently position 
the photoresponsive material in direct contiguous rela 
tionship to the color screen during exposure, in order 
to maximize the acuity of the resultant image record. 

Subsequent to exposure of the photoresponsive mate 
rial to actinic radiation transmitted through and filtered 
by the optical screen, the resultant photoexposed element 
may be further processed in accordance with the mate 
rials selected and generally without regard to the filter 
screen when the latter element is stable with respect to 
and/or protected from contact with the processing Com 
positions and components selected. Such protection and 
stability will ordinarily be enhanced and facilitated by 
disposition of the filter screen between a transparent, 
processing composition impermeable carrier and the 
photoresponsive material, and, in particular, where such 
configuration additionally includes the presence of a proc 
essing composition barrier element or layer intermediate 
the screen and the photoresponsive material. 
The preferred film assemblages will comprise a pan 

chromatically sensitized silver halide stratum possessing 
the parameters previously set forth positioned contiguous 
a surface of the multicolor additive color screen which, 
in the preferred assemblage denoted above, may also 
possess the image-receiving component intermediate a 
silver halide stratum and the color screen, to allow ex 
posure of the emulsion to be accomplished through a 
color screen, including through a transparent supporting 
member, if present, and formation of the requisite posi 
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tive silver image in immediate, contiguous relationship to 
the color screen employed during exposure. Such em 
bodiment obviates the necessity of registering the color 
screen with the resultant positive silver image, for view 
ing purposes, in that the screen employed for exposing 
may also be employed for viewing and is in automatic 
Tegistration with the positive silver image. 
Thus a preferred embodiment of the present invention 

for the reproduction of color information in accordance 
with the principles of additive color photography may 
comprise a film unit assemblage which contains an addi 
tive multicolor screen comprising a geometrically repeti 
tive plurality of actinic radiation-filtering colored elements 
including a set of primary blue-colored filtered elements, 
a set of primary green-colored filter elements and a set 
of primary red-colored filter elements arranged in a 
repetitive distribution in side-by-side relationship in a 
substantially single plane positioned intermediate a trans 
parent Support member and a photosensitive silver halide 
stratum conforming to the parameters set forth above 
and having silver precipitating nuclei associated therewith 
in any of the manners previously detailed. 

It will be specifically recognized, however, that in em 
bodiments of the invention which employ a separate 
photosensitive silver precipitating nuclei containing 
layer, intermediate a color screen and a photosensitive 
silver halide layer, such nuclei containing layer should 
most perferably possess a thickness of less than about 
a wavelength of light so that for all practical optical 
purposes the photosensitive silver halide emulsion layer 
will be effectively located next adjacent the color screen 
whereby minimizing to a maximum extent any possible 
optical parallex problems during radiation transmission, 
as well as any substantial lateral diffusion of silver image 
forming components during processing of the film unit. 
The photoresponsive silver halide materials employed 

in the practice of the present invention will, as previously 
described, comprise a crystal of a compound of silver, 
for example, one or more of the silver halides, such as 
photosensitive silver chloride, silver iodide, silver bro 
mide, and preferably, mixed silver halides, such as silver 
chlorobromide, silver iodochloride, silver iodobromide or 
silver iodochlorobromide, of varying halides ratios and 
the silver concentrations dispersed in a processing com 
position permeable binder material such as gelatin and 
the like, most preferably silver iodobromide and iodo 
chlorobromide, particularly that comprising a 1 to 9% 
iodide by weight of silver. 
The preferred silver halide type photosensitive layers 

employed for the fabrication of the photographic film 
unit, may be prepared by reacting a water-soluble silver 
halide, such as ammonium, potassium or sodium chlo 
ride, preferably together with corresponding iodide and 
bromide, in an aqueous solution of a peptizing agent 
such as colloidal gelation solution; digesting the dis 
persion at an elevated temperature, to provide increased 
crystal growth; Washing the resultant dispersion to re 
move undesirable reaction products and residual water 
soluble salts, for example, employing the preferred gelatin 
matrix material, by chilling the dispersion, noodling the 
set dispersion, and washing the noodles with cold water, 
or, alternatively, employing any of the various floc sys 
tems, or procedures, adapted to effect removal of un 
desired components, for example, the procedures de 
scribed in U.S. Pats. Nos. 2,614,928; 2,614,929; 2,728 
662, and the like; after ripening the dispersion at an 
elevated temperature in combination with the addition 
of gelatin or such other polymeric material as may be 
desired and various adjuncts, for example, chemical sen 
sitizing agents and the like; all according to the tradi 
tional procedures of the art, as described in Neblette, 
C. B., Photography-Its Materials and Processes, 6th ed., 
1962. 

Optical sensitization and preferably panchromatic sen 
sitization of the emulsion's silver halide crystals may then 
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be accomplished by contact with optical sensitizing dye 
or dyes; all according to the traditional procedures of 
the art, or described in Hamer, F. M. The Cyanine Dyes 
and Related Compounds. 

Subsequent to optical sensitization, any further desired 
additives, such as coating aids and the like, may be 
incorporated in the emulsion and the mixture coated 
according to the conventional photographic emulsion 
coating procedures known in the art. 
As the binder for the photoresponsive material, the 

aforementioned gelatin may be, in whole or in part, re 
placed with some other natural and/or synthetic proc 
essing composition permeable polymeric material such 
as albumin; casein; or Zein or resins such as cellulose 
derivative, as described in U.S. Pats. Nos. 2,322,085 and 
2,541,474; vinyl polymeric such as described in an ex 
tensive multiplicity of readily available U.S. and foreign 
patents or the photoresponsive material may be present 
substantially free of interstitial binding agent as de 
scribed in U.S. Pats. Nos. 2,945,771; 3,145,566; 3,142,- 
567; Newman, Comment on Non-Gelatin Film, B. J. O. 
P., 434, Sept. 15, 1961; and Belgian Pats. Nos. 642,557 
and 642,558. 
One procedure particularly useful for the production of 

one preferred gelatino silver halide emulsion comprises 
to formulation, in the manner previously detailed, of a 
silver iodochlorobromide emulsion containing in order 
-1% iodide by initially forming a silver chloride emul 
sion, adding to the emulsion the requisite bromide and 
iodide, separating from the formulation undesired reac 
tion products, and after-ripening the resultant silver iodo 
chlorobromide emulsion in combination with the selected 
auxiliary sensitizing, speed increasing, etc., adjuncts 
elected. 

Specifically, the specified emulsion may be formulated 
by a conventional double jet addition, over a period of 
3 minutes and 25 seconds, at a rate of 1800 cc. per min 
ute of 1026 gms. of potassium chloride in 5336 gms. of 
distilled water at 60° C. to a solution at 80 C. comprising 
205 gms. of potassium chloride, 5750 gms. of distilled 
Water and 2560 gms. of a solution formed by dissolving 
800 gms. of gelatin in 8800 mls. of distilled water, adjust 
ing the pH to 10+:0.1 with 50% sodium hydroxide, add 
ing over a 30 minute period and at 40° C. with stirring 88 
gms. of phthalic anhydride in 616 mls. of acetone, and 
after 30 minutes at 40° C. adjusting the pH to 6 with 50% 
sulfuric acid. After a digestion period of 5 minutes at 80 
C., 60 gms. of potassium iodide and 1337 gms. of potas 
sium bromide in 5336 gms. of water is added to the for 
mulation, over a period of 3 minutes and 25 seconds, at a 
rate of 1800 cc. per minute and at 60° C. and the resultant 
emulsion digested for a further period of 35 minutes at 
80 C. The resultant silver iodochlorobromide emulsion 
is precipitated at 20° C. by reduction of the pH to about 
2.7 with Sulfuric acid, the precipitate separated from the 
supernatant liquid and washed with chilled distilled water 
until the wash water exhibits a conductivity of 50 to 
100 p.mhos/cm., the volume adjusted with distilled water 
for the addition of 950 gms. of gelatin, and the emulsion 
then after ripening for 210 minutes at a temperature of 
54 C. and a pH of 5.7. 
The silver precipitating nuclei and/or discrete nuclei 

layer or layers may be realized by the application of, lo 
cation of, and/or in situ generation of, the nuclei, which 
may be similar or dissimilar, directly or indirectly in or as 
the respective layer and in the presence or absence of 
binder or matrix material and, in the latter instance, may 
comprise one or more adjacent or separate strata of a per 
meable material containing one or more nuclei types dis 
posed in one or more such layers. Matrix materials adapted 
to such employment may comprise both inorganic and or 
ganic materials, the latter type preferably comprising na 
tural or synthetic, processing composition permeable, 
polymeric materials such as protein materials, for exam 
ple, glues, gelatins, caseins, etc.; carbohydrate materials, 
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12 
for example, chitins, gums, starches, alginates, etc.; syn 
thetic polymeric materials, for example, of the vinyl or 
cellulosic types such as vinyl alcohols, amides and acryl 
amides, regenerated celluloses and cellulose ether and es 
ters, polyamides and esters, etc., and the like; and the 
former type preferably comprising Submacroscopic agglo 
merates of minute particles of a water-insoluble, inorganic, 
preferably siliceous material such, for example, as silica 
aerogel as disclosed in U.S. Pat. No. 2,698,237. 
Where the silver precipitating agent is one or more of 

the heavy metal sulfides or selenides, it may be preferable 
to prevent the diffusion and wandering of the sulfide or 
Selenide ions, as the case may be, by also including, in 
the silver precipitating layers or in separate layers closely 
adjacent thereto, at least one metallic salt which is substan 
tially more soluble in the processing agent than the heavy 
metal sulfide or selenide used as the silver precipitating 
agent and which is irreducible in the processing agent. 
This more soluble salt has, as its cation, a metal whose 
ion forms sulfides or selenides which are difficultly solu 
ble in the processing agent and which give up their sulfide 
or selenide ions to silver by displacement. Accordingly, in 
the presence of sulfide or selenide ions the metal ions of 
the more soluble salts have the effect of immediately pre 
cipitating the sulfide or selenide ions from solution. These 
more soluble or ion-capturing salts may be soluble salts of 
any of the following metals: cadmium, cerium (ous), co 
balt(ous), iron, lead, nickel, manganese, thorium and tin. 
Satisfactory soluble and stable salts of the above metals 
may be found, for example, among the following groups of 
salts: the acetates, the nitrates, the borates, the chlorides, 
the sulfates, the hydroxides, the formates, the citrates and 
the dithionates, The acetates and nitrates of zinc, cad 
mium, nickel, and lead are preferred. In general, it is also 
preferable to use the white or lightly colored salts al 
though for certain special purposes the more darkly colored 
salts may be employed. 
The previously mentioned ion-capturing salts may also 

serve a function of improving the stability of the posi 
tive image provided they possess, in addition to the afore 
mentioned characteristics, the requisites specified in U.S. 
Pat. No. 2,584,030. For example, if the ion-capturing salt 
is a salt of metal which slowly forms insoluble or slightly 
soluble metallic hydroxides with the hydroxyl ions in the 
alkaline processing liquid, it will suitably control the al 
kalinity of the film unit to substantially, if not totally, pre 
vent the formation of undesirable developer stains. 

In accordance with a particularly preferred embodi 
ment of the present invention, photosensitive and image 
receiving strata carrying the image silver are fabricated to 
Sibstantially prevent microscopic distortion of the image 
conformation by preventing microscopic migration or 
diffusion of image elements within the polymerix matrix. 
In general, conventional photographic image elements may 
ordinarily compirse a microscopically dynamic system 
without seriously noticeable disadvantages to the con 
Ventional employment of the image. However, for par 
ticularly accurate color reproduction in accordance with 
the principles of additive color photography, microscopic 
distortion of image elements is preferably obviated to 
insure maximization of the accuracy of image registration 
with the appropriate individual optical filter elements of 
the additive color screen associated with the image-carry 
ing element. Specifically, it has been found that a photo 
Sensitive film unit comprising photosensitive emulsion con 
taining silver halide crystals and silver precipitating nuclei 
dispersed in a polymeric binder and where employed 
photoinSensitive image-receiving layers containing silver 
precipitating nuclei dispersed in a polymeric binder, the 
binders of which possess a lattice effective to substantially 
prevent microscopic migration or diffusion of image silver, 
provide color reproduction acuity particularly desired for 
effective color reproduction in the manner previously 
described. 
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The desired polymeric binder lattice property may be 
readily achieved by selection of a polymeric material 
possessing the property of sufficiently fixing spacially 
image components, or a polymeric material, otherwise 
desired, may be modified, for example, by crosslinking 
and/or hardening, to the extent necessary to provide the 
desired spacial maintenance of image components, that is, 
a rigidity effective to maintain positive image components 
in registration with the individual optical filter elements 
of the color screen through which the photosensitive emul 
sion was exposed. For example, a preferred polymeric 
binder material, that is, gelatin, may be hardened by con 
tact with conventional hardening agents to the extent 
necessary to provide the desired rigidification of the photo 
graphic image. Where desired discrete particulate mate 
rials facilitating increased processing composition penetra 
tion of the photosensitive element, without deleterious 
effect on the polymeric matrix's lattice, may be advan 
tageously incorporated in the photosensitive element for 
the purpose of expediting processing of the element. 

Production of color screen, in accordance with the art 
may be prepared by totally mechanical means, as for 
example, by printing or ruling a dyeable substrate, for 
example, with a greasy ink formulation, in accordance 
with the desired filter pattern, subjecting the substrate to 
suitable coloration, in areas which do not possess the 
repellant ink mask, effecting removal of the mask, and 
repeating this procedure, in accordance with the geo 
metrical pattern of filter elements desired, a sufficient 
number of times to provide the desired multiplicity of 
diversely colored filter element; directly printing a carrier 
substrate with the desired dye formulations in accordance 
with the predetermined filter pattern and repeating this 
printing procedure a sufficient number of times to provide 
the multiplicity of colored filter elements desired, or de 
positing, as an irregular filter screen pattern, a thin layer 
comprising a random distribution of small grains, such as 
starch grains, which have been independently colored with 
the colors desired for optical filtering effects. Alterna 
tively, color screen may be prepared by photomechanical 
methods of the type initially proposed by, for example, 
Ducos Du Hauron in the nineteenth century, which com 
prise, in general, coating a suitable support or film base 
with an adhesive composition having coated thereon a 
photosensitive colloid composition, as for example, di 
chromated gelatin, effecting exposure of the sensitive 
gelatin layer by incident actinic radiation, through a suit 
able mask which provides an exposure pattern devised 
in accordance with the desired optical filter element ar 
rangement, effecting differential hardening of the sensi 
tized material as a function of the point-to-point degree of 
exposure, removing unexposed unhardened material by 
solvent contact, subjecting the remaining hardened mate 
rial to a suitable dyeing procedure in order to provide a 
first-colored optical filter element series, and repeating 
this procedure, employing appropriate masks, as often 
as necessary to provide the number of optical filter ele 
ment types desired in the final color screen element. 

Although color screen may be produced by traditional 
contact printing or projection type photomechanical proc 
esses, a particularly preferred process for the production 
of color screen compirses the process set forth in U.S. 
Patent No. 3,284,208 which includes, in essence, suc 
cessively coating the smooth surface of a lenticular film 
with a plurality of photoresponsive layers and sequentially 
subjecting the coatings to selectively displaced radiation 
incident on, and focused by, the enticules receiving same, 
in order to provide selective exposure of the coating. 
Subsequent to each exposure, unexposed coating is re 
moved and the resultant resist dyed in order to provide 
a series of chromatic filter elements, prior to the deposition 
of the next succeeding photoresponsive layer. Each Such 
exposure is derived from electromagnetic radiation inci 
dent on the lenticular film at an angular displacement 
specifically adapted to provide the desired plurality of 
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14 
chromatic filter element series in substantial side-by-side 
or screen relationship and adapted to filter predetermined 
wavelengths of light. 
For the preparation of the preferred trichromatic addi 

tive screens, the exposed area of each photoresponsive area 
will generally comprise about one-third of the layer contig 
uous each lenticule receiving exposing radiation. Al 
though all three exposures may be accomplished by radia 
tion incident on the enticules of the lenticular film at 
three separate angles each adapted to provide exposure 
about one-third of the area contiguous each lenticule re 
ceiving radiation, it will be recognized that the terminal 
chromatic filter formation may also be provided by ex 
posing the terminal photoresponsive layer to diffuse radia 
tion traversing through the lenticular film and masked by 
the previously formed chromatic filter elements. 
At a stage subsequent to formation of the first and sec 

ond series of filter elements, the lenticular configuration 
will be constituted as a continuous smooth surface. In the 
instances where the lenticules comprise a separate stratum 
temporarily affixed to the surface of a Support on which 
the color screen is formed, such separate stratum may be 
stripped from the support. Alternatively, where the lenti 
cules comprise an integral component of the film base 
or support and have been provided to the base by pressure 
and/or solvent deformation of the base, a continuous 
smooth surface may be reconstituted by application of Suit 
able solvent and the deformation pressures produced dur 
ing the manufacturing of lenticular film base released to 
provide reconstitution of the base's original configuration. 
Where desired, for example, for optical transmission pur 
poses, the reconstituted surface may be polished, for ex 
ample, by surface contact with an appropriate rotating 
polishing cylinder or drum, for the time interval necessary 
to provide the desired optical characteristics to the film 
base surface. 

Optionally the external surface of the color screen may 
be overcoated with a protective polymeric composition, 
such as nitrocellulose, cellulose acetate, and the like, for 
the purpose of protecting the screen from processing com 
position deformation during employment of the resultant 
film unit. The external surface of the color screen may 
then have applied thereto the remaining layers constituting 
the film assemblage as detailed hereinbefore. 

Apparatus particularly adapted to facilitate effecting ex 
posure of the lenticular film in accordance with the afore 
mentioned U.S. Pat. No. 3,284,208 is disclosed and 
claimed in U.S. Pat. No. 3,318,220. 
The support or film base employed may comprise any 

of the various types of transparent ridged or flexible sup 
ports, for example, glass, polymeric films of both the syn 
thetic type and those derived from naturally occurring 
products, etc. Especially suitable materials, however, com 
prise flexible transparent synthetic polymers such as poly 
methacrylic acid, methyl and ethyl esters; vinyl chloride 
polymers; polyvinyl acetals; polyamides such as nylon; 
polyesters such as the polymeric films derived from ethyl 
ene glycol terephthalic acid; polymeric cellulose deriva 
tives such as cellulose acetate, triacetate, nitrate, propio 
nate, butyrrate, acetate-butyrate, or acetate propionate; 
polycarbonates: polystyrenes; and the like. 
The present invention will be illustrated in greater detail 

in conjunction with the following illustrative constructions 
which set forth representive embodiments and photo 
graphic utilizations of the film units of the present inven 
tion, which however, are no limited to the details therein 
set forth but are intended to be illustrative only. 
The smooth surface of a lenticular film comprising a 

polyester film base may have bonded to one surface a 
cellulose acetate butyrate layer comprising 550 lenticules 
per inch, each of which may possess a plano-convex con 
figuration for condensing the incident radiation into con 
verging rays and a focal length generally in the order of 
about 100 microns in air and, as a result of this short focal 
length, imaging objects over about one inch from the lens 
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surface at infinity, may be coated on the opposite surface 
with an adhesive composition comprising 70 cc. of metha 
Inol, 1.25 grams of nitrocellulose, and 30 cc. of butyl al 
cohol. A first layer of gelatin sensitized by the addition 
of 15 weight pecent potassium dichromate (based on dry 
gelatin), may then be coated on the external Surface of 
the first adhesive layer. The first gelatin layer may then 
be exposed to ultraviolet radiation, in accordance with 
the previously detailed explanation, and the resultant 
photoexposed carrier subjected to a water wash in order 
to provide removal of unexposed sensitized gelatin, in ac 
cordance with the exposure pattern contained in the first 
gelatin layer. The web may then be treated with an acid 
dyeing bath comprising 1.17% Direct Red C.I. 81; 0.32% 
Direct Yellow C.I. 4; and 2.95% glacial acetic acid, 
rinsed to effect removal of excess dye, dried and a second 
adhesive composition containing 70 cc. of methanol, 30 
cc. of butyl alcohol, and 1.25 grams of nitrocellulose 
Overcoated thereon. A second layer of gelatin sensitized 
by the addition of 15 weight percent potassium dichromate 
may be coated on the second adhesive layer. The second 
photosensitized gelatin layer may also be exposed to ultra 
violet radiation in accordance with the previously detailed 
description. The second gelatin layer may then be washed 
with water to effect removal of unexposed photosensitive 
gelatin, in the manner previously detailed, and the re 
maining gelatin resist dyed by contact with an acid dye 
ing bath containing 0.83% Acid Green C.I. 7; 0.32% 
Direct Yellow C.I. 4; and 2.86% glacial acetic acid. The 
Web may then be rinsed to effect removal of any residual 
eXcess dye, dried and coated with a third adhesive com 
position comprising 30 cc, butanol, 1.25 grams of nitro 
cellulose, and 70 cc. of methanol. A third layer of gelatin 
Sensitized with 15 weight percent potassium dichromate 
may then be coated on the external surface of the third 
adhesive layer and the third photosensitive gelatin layer 
Subjected to exposure by ultraviolet radiation, in accord 
ance with the description detailed previously. The third 
layer of photosensitive gelatin may then be washed in 
order to provide the desired resist formation and the re 
Sultant resist dyed by contact with a solution containing 
1.0% Blue T Pina and 1% glacial acetic acid, washed to 
effect removal of residual dye and dried. A protective 
overcoat layer may be provided by coating the external 
surface of the multicolor screen element with a composi 
tion comprising 70 cc. methanol, 30 cc. butanol, and 5 
grams of nitrocellulose. 

Subsequent to formation of the color screen, the entic 
ulated cellulose acetate butyrate may be removed from 
the polyester base and the external surface of the poly 
meric protective coating may be coated with a composi 
tion comprising deacetylated chitin and copper sulfide 
at a coverage of about 4.4 mgs./ft.2 deacetylated chitin 
and 0.25 mg./ft. copper sulfide. On the external sur 
face of the silver precipitating agent containing layer 
may then be coated a hardened gelatino silver iodobro 
mide emulsion coated at a coverage of 150 mgs./ft. 
gelatin and 100 mgs./ft. silver and containing 7.4 mgs./ 
ft. propylene glycol alginate, 2.9 mgs./ft2 sodium di 
octylsulfosuccinate and an organogold complex of the 
species and at the concentration identified below. 
The gelatino silver iodochlorobromide emulsion em 

ployed may be prepared as previously detailed and 
chemically sensitized, at about 56° C., by the addition 
of a sensitizing amount of a solution containing 0.1 gram 
of ammonium thiocyanate in 9.9 cc. of water and 1.2 
cc. of a solution containing 0.097 gram of gold chloride 
in 9.9 cc. of water. The resultant emulsion may then 
be panchromatically sensitized by the sequential addition 
of 0.1%, by weight, methanol solutions of anhydro 5,5'- 
diphenyl-3,3'-bis-(4-sulfobuty) - 9-ethyloxacarbocyanine 
hydroxide and anhydro 5,5'-dimethyl-3,3'-bis-(3-sulfo 
propyl)-9-ethyl-thiacarbocyanine hydroxide is optionally 
effective concentrations. 
The copper sulfide silver precipitating agent may be 
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provided in situ by the addition of substantially equi 
molar quantities of copper nitrate and sodium sulfide 
solutions to the deacetylated chitin coating solituion prior 
to application of the composition to the color base sup 
port. 
The film unit, fabricated either substantially as de 

tailed above or in accordance with any one or more of 
the structural embodiments denoted above, may be sub 
jected to exposing electromagnetic radiation incident on 
the transparent base and developed by temporary contact 
of the film unit, for about 60 seconds, with a processing 
composition, which for illustrative purposes may com 
prise 11 cc. of water, 0.36 gram of triaminophenol, 6.0 
grams of hydroxyethyl cellulose, 6.2 grams of sodium 
hydroxide, 16 grams of sodium thiosulfate, 6.48 grams 
of sodium sulfite, 0.42 gram of 6-nitrobenzimidazole, 7 
grams of surfactant (reaction product of nonyl phenol 
and glycidyl), and 5 grams of tolyl hydroquinone, to 
provide a positive silver image possessing the optical 
characteristics described hereinbefore and the acuity re 
quired for additive color reproduction. 

For purposes of illustrating the advantageous results 
achieved by reason of the present invention, film. units, 
fabricated and processed in the general manner detailed 
above, were subjected to an accelerated agent test which 
comprised the exposure of processed units to an environ 
mental temperature of 90° C., at a relative humidity of 
80%, for one hour. Film units prepared with no organo 
gold complex and possessing gold mercaptobenzimid 
azole complex disposed in the photosensitive silver halide 
emulsion layer at ratios of 10.3/104 and 14.7/108.2, 
based upon the ratio of gold to silver measured as 
elemental metal in mgs./ft, provided the statistical 
image stability results denoted below, in tabular form, 
as Examples 1 to 3, respectively: 

Example 1 2 3. 

Red Dmax., initial------------------ 3.08 2.70 2.92 
Red Dmax., test.-------- 2.14 2.70 2.98 
AID in percent Red----------------- 30.0 0.0 --2 
Green Dmax, initial- 3, 62 3.30 3.5 
Green inax., test.-- 2.84. 3.24 3,50 
AD in percent gree 9.0 , 8 2. 
Blue Dinax., initial ra4 3.0 rait. 
Blue Draax., test.----- 2.96 3.06 rauá. 
AD in percent blue---------------- a 26.0 ... 3 MO 

1 113.6 mgs.ft.2A.g. 
Repetition and extension of the last-identified test 

procedure for 72 hours with respect to Examples 1 and 
3, supra, provided the following statistical data: 

Example.------------------ 2 

Red Dinax., initial --------- 2.92 3.06 
Red Dmax., test.----. 1.64 2.0 
AD in percentred 44. 0 2.0 
Green Dmax., initi 3.48 3.62 
Green Dinar, test.--- 2.32 3.32 
AD in percent green.-- 33.0 8.0 
Blue D max., initial--------- rava. raid 
Blue Dinax., test.----- 2,90 3.76 
A D in percent blue-------- -28 ra-6 

Film units fabricated and processed as above with 
the exception that the color screen was deleted from 
each film unit and the stated organogold complex was 
deleted in Examples 1 and 2; present in a ratio of 9.9/ 
95.4 and 13.3/107.6 in Examples 3 and 4, respectively; 
replaced by gold mercaptoacetimidothiadiazole in a ratio 
of 16.8/105 in Example 5; and replaced with gold mer 
catpo-N-methylimidazole in a ratio of 8.8/120.9 in 
Example 6 (all ratios denoted as gold/silver ratios 
measured as elemental metal in mgs./ft.), provided 
the following statistical data: 
Example------------------------- 11 22 3 4. 5 6 

Red Dinax., initial. 2.2 3.20 2.48 3.08 3, 2 2.86 
Red Dinax., test.--- 2.22 2.20 2.44 3.12 2.92 2.82 
AD in percentred 8. On 30 0.5 -1 3.0 1.4 
Green Dinax., initial. 2.90 3.82 2.76 3,723, 60 2.96 
Green Dmax., test.---------------- 2.74 2.92 2.70 -4 2.46 3.08 
AD in percent green.------------- 5.5 24.0 0.2 rav-7 3. -4. 

183 mgs.ift. Ag. 2118.6 mgs.i?t. Ag. 
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Repetition and extension of the last-identified test pro 
cedure for a period for 72 hours with respect to Examples 
1, 2, 3 and 4, Supra, provided the following statistical 
data: 

Example----------------------- 1. 2 3 4. 

Red Dinax, initial-------------- 2, 60 2.70 2.52 2.96 
Red Dm ar., test.---------------- 2.04 1.30 2.46 2.58 
AD in percentred - 21.0 52.0 2.0 3.0 
Green Daar, initial- 2.88 3.00 2.86 3.55 
Green Dmax., test.-- - 2.40 .88 2.70 3.12 
AD in percent green -- 17.0 37.0 5.5 2.0 
Blue Dimax., initial-- 2.90 3.26 2.96 rv4 
Blue Dinas., test.--- - 2.72 2.50 2.90 3.44 
AD in percent blue------------ 6.0 23.0 2.0 av4.0 

Film units were also fabricated and processed as last 
above with the exception that the processing composition 
comprised 2.2 grams of sodium sulfite, 1.5 grams of 
sodium thiosulfate, 2.0 grams of the reaction product 
of nonyl phenol and glycidyl, 2.0 grams of tetramethyl 
reductic acid and 0.25 gram of diaminoorthocresol dis 
posed in 50 cc. of a composition comprising 111 cc. of 
water, 6 grams of hydroxyethyl cellulose and 6.25 grams 
of sodium hydroxide, the control unit comprised 98.6 
mgs./ft.2 silver as silver halide and the test unit comprised 
12 mgs./ft.2 gold as gold mercaptobenzimidazole and 115 
mgs./ft.? silver as silver halide. The film units thus fabri 
cated and processed exhibited initial control and test silver 
transfer image Red D. of 2.63 and 2.45 and Green 
Dmax of 3.16 and 3.01, respectively, which units upon 
exposure to conventional indoor lighting, under ambient 
temperature and humidity conditions, provided the silver 
transfer image stability data graphically illustrated in 
FIG. 1, wherein image density loss in percent is plotted 
as a function of time and the graphic data illustrated by 
Curves A, B, C and D represents, in order, the Red and 
Green Dmax. plots of the test and control units, respec 
tively. 

Film units were also fabricated and processed as first 
above with the exception that the processing composition 
comprised 0.18 gram of the triaminophenol and the tolyl 
hydroquinone was replaced with dimethyl hydroquinone 
and both the control and test units were exposed through 
a conventional step wedge to provide the graphic illustra 
tion of the characteristic curves of the respective silver 
transfer images set forth in FIG. 2. The detailed char 
acteristic curves were determined by plotting the density 
of the respective images to blue, green and red light, as a 
function of the log exposure of the photosensitive silver 
halide emulsion, wherein Curves A, B, and C represent 
the characteristic curves of the control film unit and 
Curves D, E, and F represent the characteristic curves 
of the test unit, the silver transfer image of which had 
been contacted with a processing composition which com 
prised 5.26 grams of gold thiosulfate and 1.02 grams of 
ethylene thiourea per 100 cc. of water buffered at pH 
9.0. 
As will be expressly noted from examination of Curves 

A and D, the blue speed of the test film unit read at 1.0 
density comprises an ASA speed equivalent of 35, in com 
parison with the control unit which exhibits, under test 
conditions, an ASA speed equivalent of 22, two thirds 
of a stop lower. The increase in blue speed thus ob 
tained by means of the present invention specifically 
facilitates alleviation of the lack of blue light output of 
conventional tungsten light sources, thus decreasing the 
exposure filtration required to be employed for outdoor 
photography to counteract the excess blue speed required 
for indoor tungsten light illumination, commensurate with 
maintaining the blue, green and red speeds sensitometric 
balance required in each instance for acceptable photo 
graphic quality. 
From the foregoing data it will also be readily noted 

that previously described significant improval in silver 
transfer image stability is directly achieved by means of 
the present invention when a silver transfer image stabiliz 
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ing concentration of a noble metal is employed as a con 
stituent stabilizing component of a silver diffusion trans 
fer process system. 
As denoted above, the photosensitive silver halide 

stratum and/or the silver precipitating nuclei containing 
stratum may have advantageously incorporated therein 
discrete particulate materials providing increased porosity 
to the film unit, without deleterious effect on the dimen 
sional stability of the binder lattice, in particular, those 
materials which additionally act as an antiswelling agent 
for the binder material and, accordingly, act to facilitate 
the prevention of the carried image's microscopic distor 
tion, particularly, with respect to an associated color 
Screen, such as discrete silica particles dispersed, for ex 
ample, in a concentration of about 0.3 to 1.5 silica per 
part binder, for the purpose of facilitating processing 
composition permeation of the film unit's silver halide 
crystals and silver precipitating nuclei containing layer 
or layers. In addition, the silver halide or silver pre 
cipitating nuclei containing stratum may be advantageous 
ly overcoated with a processing composition permeable 
polymeric material such as a hardened gelatin pad or the 
like to advantageously promote uniformity in processing 
composition permeation of such stratum, by modulating 
any Wave front resultant from initial surface contact with 
the liquid employed and to thereby promote uniform 
maintenance of the polymeric binder's physical char 
acteristics. 

Although chrome alum and particularly algin have 
been advantageously employed as hardening agents for 
the polymeric gelatin emulsion binder, it will be recog 
nized that substantially any hardening or crosslinking 
agent may be employed, where necessary and with respect 
to any one or more layers of the film unit, which does not 
provide deleterious photographic effects, to the extent 
required to provide a binder lattice which effectively in 
hibits to a substantial effect, migration of image silver. 
An extensive collection of hardening agents are disclosed 
in the art as specifically adapted to effect hardening or 
crosslinking of photographic polymeric binder material 
compositions and by reason of their innocuous photo 
graphic effects are to be be preferred in the practice of 
the present invention. The sole requirement for effective 
operation of the film unit is that the emulsion's poly 
meric lattice be constructed to provide the optical image 
parameters denoted hereinbefore. Thus, substantially any 
conventional hardening and crosslinking agent may be 
Selected from those set forth throughout, for example, 
the pertinent patent literature regarding such agents, and 
the concentration employed, as known in the art, will 
be dependent upon the relative activity of the selected 
agent, or agents, and the relative amount of hardening 
or crosslinking to be effected. The specific concentration 
of a selective hardening or cross-linking agent, to be con 
tacted with a selected polymeric binder, may be readily 
determined empirically, within the specific context of 
ultimate photographic employment, by screening. It will 
be further recognized that any of the various processing 
composition permeable, synthetic or natural polymeric 
materials, possessing the physical characteristics required 
to provide the results denoted above, may be substituted 
in replacement of the specifically illustrated polymeric 
materials provided that such selected polymer provides 
a matrix which is not deleterious to photosensitive silver 
halide crystals and possesses a lattice allowing processing 
in the manner previously described. 

Suitable silver halide solvents for employment in the 
practice of the present invention include conventional 
fixing agents such as the previously noted sodium thio 
sulfate, sodium thiocyanate, ammonium thiocyanate, the 
additional agents described in U.S. Pat. No. 2,543,181, 
and the associations of cyclic imides and nitrogenous 
bases such as associations of barbiturates or uracils and 
ammonia or amines and other associations described in 
U.S. Pat. No. 2,857,274. 
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Where desired conventional silver toning agent or 

agents may be disposed within the emulsion composition 
in a concentration effective to provide a positive image 
toned in accordance with the desires of the operator. 

In the preferred embodiment of the present invention, 
the processing composition will include an alkaline ma 
terial, for example, sodium hydroxide, potassium hy 
droxide or sodium carbonate, or the like, and most pref 
erably in a concentration providing a pH to the process 
ing composition in excess of about 12. The processing 
composition may, where desired, contain the sole silver 
halide developing agent or agents employed, or a silver 
halide developing agent in addition to that disposed with 
in the film unit; however, disposition of one or more 
developing agents in the emulsion and/or a permeable 
layer directly associated therewith, intermediate the emul 
sion and a color Screen, is a particularly preferred em 
bodiment, for the purpose of providing enhanced image 
acuity, by more readily facilitating directly initiated de 
velopment at radiation exposed areas of the emulsion 
without the necessity of diffusing such agents to such 
sites by means of the processing composition selected. 
The preferred silver halide developing agents generally 

comprise organic compounds and, in particular, comprise 
organic compounds of the aromatic series containing 
at least two hydroxyl and/or amino groups wherein at 
least one of such groups is in one of ortho or para 
positions with respect to at least one other of such groups 
Such as, for example, the various known hydroquinones, 
p-aminophenols, and their various known functional hom 
ologues and analogues. 

It will be apparent that the relative proportions of 
the agents comprising the processing composition set forth 
herein may be altered to suit the requirements of the 
Operator, however, the processing composition solvent 
employed will generally comprise water and will possess 
a solvent capacity which does not deleteriously hydrate 
the selected binder lattices beyond that required to pro 
vide the preferred image formation. Accordingly, no ad 
junct should be included within such composition which 
deleteriously effects the lattice parameters required for 
Such image formation. 

In the description herein, each color series of filter 
elements has been described as covering that part of the 
total area in proportion to the total number of colors 
used, i.e., in the tricolor system, each color occupies 
one-third of the total area. This may vary quite widely 
before having a noticeable effect to the observer and, 
in fact, may be compensated by changing the intensity 
of the colors. In actual practice, if one dye is of greater 
intensity than the others, a deliberate compensation may 
be made by reducing the total relative area of the in 
tense color. The aspect of relative areas is well known 
in the art So that when relative areas are used in this 
application, it is intended to include the variances which 
the art would recognize as being successful. 

Various colors and numbers of colors may be used in 
this invention but the preferred system, as previously 
mentioned, is a tricolor arrangement of the three primary 
colors, red, green and blue. 

It will be recognized, however, that, in accordance 
with the instant disclosure, a plurality of chromatic filter 
element series may be provided, the number of series 
being solely determined by the optical parameters of the 
resultant color screen desired. 

For example, a four-color system such as red, green, 
violet-blue and orange-yellow could also be effectively 
employed in accordance with the teachings of the instant 
disclosure. 
In the practice of the present invention, additive tri 

chromatic color screens possessing 550, 756, and 1125 
triplets/inch may be readily employed and it has been 
found that image resolution obtained by means of the 
present invention exceeds that obtainable in prior art proc 
esses. Such increased resolution specifically facilitates the 
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acuity of color reproduction to be achieved by the prac 
tice of the invention and the silver halide stratum will be 
panchromatically sensitized to provide equal image pro 
duction, as a direct function of incident exposing radiation, 
throughout the response portion of the radiation spectrum 
to further enhance the acuity of color information recorda 
tion by the emulsion. 

In addition to the described essential layers, it will be 
recognized 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 purpose, for example, of enhancing adhesion, 
and that one or more of the described layers may com 
prise a composite of two or more strata which may be 
contiguous or separated from each other. 

Since certain changes may be made in the above prod 
uct, process and apparatus without departing from the 
scope of the invention herein involved, it is intended that 
all matter contained in the above description shall be 
interpreted as illustrative and not in a limiting sense. 
What is claimed is: 
1. A photographic silver diffusion transfer film unit 

which comprises photosensitive silver halide, silver pre 
cipitating nuclei, and a substantially water-insoluble noble 
metal compound containing a noble metal below silver 
in the Electromotive Force Series of Elements at a con 
centration of at least about 1% by weight of noble metal 
based on the weight of silver present as silver halide. 

2. A photographic silver diffusion transfer film unit as 
defined in claim 1 wherein said noble metal compound 
comprises a substantially water-insoluble gold, platinum 
or palladium compound. 

3. A photographic silver diffusion transfer film unit as 
defined in claim wherein said film unit comprises a lami 
nate which includes a common support carrying on one 
surface a layer comprising silver precipitating nuclei and 
a layer comprising photosensitive silver halide crystals. 

4. A photographic silver diffusion transfer film unit as 
defined in claim 3 wherein said noble metal compound is 
disposed in said layer containing said photosensitive silver 
halide crystals. 

5. A photographic silver diffusion transfer film unit as 
defined in claim 3 wherein said laminate is a permanent 
laminate. 

6. A photographic silver diffusion transfer film unit as 
defined in claim 3 wherein said common support is trans 
parent. 

7. A photographic silver diffusion transfer film unit as 
defined in claim 6 which includes an additive color screen 
intermediate said transparent common support and next 
adjacent essential layer. 

8. A photographic silver diffusion transfer film unit as 
defined in claim wherein said concentration is effective 
to enhance stability of a silver image provided by diffu 
sion transfer processing of the film unit. 

9. A photographic silver diffusion transfer film unit 
which comprises a plurality of layers including a photo 
Sensitive layer containing photosensitive silver halide and 
at least one substantially photoinsensitive layer, at least 
one of said photoinsensitive layers containing a silver pre 
cipitating agent and at least one of said photoinsensitive 
layers including a substantially water-insoluble noble metal 
compound containing a noble metal below silver in the 
Electromotive Force Series of Elements, at a concentra 
tion effective to enhance stability of a silver image pro 
vided by diffusion transfer processing of the film unit. 

10. A photographic silver diffusion transfer film unit 
as defined in claim 9 wherein said noble metal compound 
is disposed in said photosensitive layer containing said 
silver precipitating agent. 

11. A photographic silver diffusion transfer film unit as 
defined in claim 9 which includes a common support and 
wherein said photoinsensitive layer containing said silver 
precipitating agent is positioned intermediate said support 
and said photosensitive layer containing said silver halide. 
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12. A photographic silver diffusion transfer film unit 
as defined in claim 9 wherein said photosensitive layer con 
taining said silver halide and said photoinsensitive layer 
containing said silver preciptating agent are carried on Sep 
arate Supports. 

13. A photographic silver diffusion transfer film unit 
as defined in claim 9 wherein said film unit additionally 
includes a stripping layer intermediate said photoinsensi 
tive layer containing said silver precipitating agent and 
said photosensitive layer containing said silver halide. 

14. A photographic silver diffusion transfer film unit as 
defined in claim 9 which includes a processing composi 
tion permeable layer substantially devoid of silver halide 
and silver precipitating agent. 

15. A photographic silver diffusion transfer film unit as 
defined in claim 14 which includes a support and wherein 
said processing composition permeable layer is disposed 
intermediate said support and a next adjacent essential 
layer, said permeable layer having said noble metal com 
pound disposed therein. 

16. A photographic silver diffusion transfer film unit 
as defined in claim i3 which includes a support and where 
in said processing composition permeable layer is disposed 
on the surface of the film unit most distant from the sup 
port, said permeable layer having said noble metal com 
pound disposed therein. 

17. A photographic silver diffusion transfer film unit 
as defined in claim 9 wherein said silver precipitating 
nuclei are present in a concentration effective to provide 
upon diffusion transfer processing of the film unit a silver 
image derived from unexposed silver halide crystals pos 
sessing greater covering power than a silver derived from 
exposed silver halide crystals. 

18. A photographic silver diffusion transfer film unit 
as defined in claim 9 wherein said noble metal compound 
is a substantially water-insoluble organometal compound 
of a noble metal below silver in the Electromotive Force 
Series of Elements. 

19. A photographic silver diffusion transfer film unit 
as defined in claim 9 which includes an additive color 
SCIee. 

20. A photographic silver diffusion transfer film unit 
which comprises photosensitive silver halide, silver pre 
cipitating nuclei and a substantally water-insoluble noble 
metal compound at a concentration effective to enhance 
stability of a silver image provided by diffusion transfer 
processing of the film unit, wherein said noble metal 
compound possesses the formula: 

wherein M is a noble metal below silver in the Electro 
motive Force Series of Elements, and X is an organic 
ligand which provides a substantially water-insoluble com 
plex. 

21. A photographic silver diffusion transfer film unit 
as defined in claim 20 wherein M is Aut. 

22. A photographic silver diffusion transfer film unit 
as defined in claim 20 wherein M is Aut. 

23. A photographic silver diffusion transfer film unit 
as defined in claim 20 wherein X is an organic ligand con 
taining a sulfur atom. 

24. A photographic silver diffusion transfer film unit 
as defined in claim 23 wherein X is a heterocyclic ligand 
containing said sulfur atom. 

25. A photographic silver diffusion transfer film unit 
as defined in claim 24 wherein X is mercaptobenzimid 
azole. 

26. A photographic silver diffusion transfer film unit 
as defined in claim 24 wherein X is 1-phenyl-5-mercapto 
tetrazole. 

27. A photographic silver diffusion transfer film unit 
as defined in claim 24 wherein X is mercapto-N-methyl 
imidazole. 

28. A photographic silver diffusion transfer film unit 
which is a permanently fixed laminate and comprises a 
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transparent support carrying on a first surface at least a 
first substantially photoinsensitive layer comprising silver 
precipitating nuclei, and at least a first photosensitive 
silver halide emulsion layer comprising photosensitive 
silver halide crystals, and, associated with at least one 
photoinsensitive layer of said film unit, a substantially 
water-insoluble noble metal compound of a noble metal 
below silver in the Electromotive Force Series of Ele 
ments, said silver precipitating nuclei present in a con 
centration effective to provide, upon development, in the 
presence of a silver halide solvent, as a function of ex 
posure, a silver image derived from the development of 
exposed silver halide crystals possessing a maximum 
image density at least 1.0 density units less than the 
maximum density of silver image derived from develop 
ment of unexposed silver halide crystals and said noble 
metal compound present in a concentration effective to 
enhance the stability of said silver image derived from 
unexposed silver halide crystals. 

29. A photographic silver diffusion transfer film unit 
as defined in claim 28 wherein said film unit is a perma 
nently fixed laminate and comprises a transparent flexible 
polymeric Support and carrying on a first surface at least 
a first photoinsensitive layer comprising silver precipitat 
ing nuclei dispersed in a processing composition perme 
able binder, and at least a first photosensitive silver halide 
emulsion comprising photosensitive silver halide crystals 
dispersed in a processing composition permeable binder, 
and, associated with at least one processing composition 
permeable photoinsensitive layer of said film unit, a sub 
stantially water-insoluble noble metal compound of a 
noble metal below silver in the Electromotive Force 
Series of Elements, said silver precipitating nuclei present 
in a concentration effective to provide, upon development, 
in the presence of a silver halide solvent, as a function 
of exposure of the unit to actinic radiation, a minimum 
silver image density not in excess of about 0.5 and a 
maximum silver image density of not less than about 
1.5, and said noble metal compound present in an effec 
tive silver image stabilizing concentration. 

30. A photographic silver diffusion transfer film unit 
as defined in claim 29 wherein at least one of said perme 
able polymeric binders comprises gelatin. 

31. A photographic silver diffusion transfer film unit 
as defined in claim 28 which includes an additive color 
screen interposed intermediate said support and the next 
adjacent essential layer. 

32. A photographic silver diffusion transfer film unit 
as defined in claim 3 wherein said additive color screen 
comprises a trichromatic additive color screen comprising 
red, green and blue filter elements in a screen pattern. 

33. A photographic silver diffusion transfer film unit 
as defined in claim 29 wherein said permeable binder of 
at least one of said photoinsensitive layers comprises 
deacetylated chitin. 

34. A photographic silver diffusion transfer film unit 
as defined in claim 28 wherein said noble metal compound 
is a substantially water-insoluble organometal compound 
of a noble metal below silver in the Electromotive Force 
Series of Elements. 

35. A photographic silver diffusion transfer film as 
defined in claim 34 wherein said noble metal compound 
is gold mercaptobenzimidazole. 

36. A photographic silver diffusion transfer film unit 
as defined in claim 34 wherein said noble metal compound 
is gold 1-phenyl-5-mercaptotetrazole. 

37. A photographic silver diffusion transfer film as de 
fined in claim 28 wherein said photosensitive silver halide 
is panchromatically Sensitized. 

38. A silver diffusion transfer photographic process 
which comprises, in combination, the steps of: 

(a) exposing a photographic film unit comprising 
photosensitive silver halide and silver precipitating 
nuclei; 
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(b) contacting said exposed film unit with a processing 
composition containing a silver halide developing 
agent and a silver halide solvent, thereby providing 
a visible diffusion transfer process silver image to 
said unit, as a function of the poin-to-point degree of 
exposure thereof; and 

(c) coacting said diffusion transfer process silver image 
within a noble metal below silver in the Electro 
motive Force Series of Elements in a concentration 
effective to enhance the stability of said silver image. 

39. A silver diffusion transfer photographic process as 
defined in claim 38 wherein said noble metal is initially 
disposed in said processing composition prior to contact 
of said composition with said film unit. 

40. A silver diffusion transfer photographic process as 
defined in claim 38 wherein said noble metal is disposed 
in said film unit prior to contact of said unit with said 
processing composition. 

41. A silver diffusion transfer photographic process as 
defined in claim 38 which comprises, in combination, the 
steps of: 

(a) exposing a film unit which comprises a permanent 
laminate which includes a Support carrying on one 
surface a layer comprising silver precipitating nuclei 
and a layer comprising photosensitive silver halide; 

(b) contacting the exposed silver halide layer with an 
aqueous processing composition containing a silver 
halide developing agent and a silver halide Solvent 
thereby providing a visible silver image to said film 
unit, in terms of the unexposed areas of said silver 
halide layer, as the function of the point-to-point 
degree of exposure thereof; and 

(c) coacting said silver image with a noble metal below 
silver in the Electromotive Force Series of Elements 
in a concentration effective to enhance the stability 
of said silver image. 

42. A silver diffusion transfer photographic process as 
defined in claim 41 which comprises, in combination, 
the steps of: 

(a) exposing a photographic film unit comprising a 
permanent laminate containing a transparent Sup 
port carrying on a first surface a substantially photo 
insensitive layer comprising silver precipitating 
nuclei, a photosensitive layer comprising photosensi 
tive silver halide crystals, and a noble metal below 
silver in the Electromotive Force Series of Elements; 

(b) contacting the exposed silver halide layer with an 
aqueous processing composition containing a silver 
halide developing agent and a silver halide solvent 
for a period of time effective to provide a visible 
silver image to said film unit in terms of the un 
exposed areas of the photosensitive layer, as a func 
tion of exposure, and coaction between said silver 
image and said noble metal effective to enhance the 
stability of said silver image; and 

(c) maintaining said laminate intact Subsequent to 
processing. 

43. A diffusion transfer color photographic process as 
defined in claim 38 wherein said film unit includes a 
color screen and exposure of said film unit is accom 
plished by radiation transmitted through said screen. 

44. A diffusion transfer multicolor photographic proc 
ess as defined in claim 43 wherein said color screen com 
prises a trichromatic additive color screen comprising red, 
green and blue optical filter elements in a screen pattern. 

45. A silver diffusion transfer photographic process as 
defined in claim 38 wherein said noble metal is provided 
by a compound possessing the formula: 

wherein M is a noble metal below silver in the Electro 
motive Force Series of Elements and X is an organic 
ligand which provides a substantially water-insoluble 
complex. 
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46. A silver diffusion transfer photographic process as 

defined in claim 45 wherein M is Aut. 
47. A silver diffusion transfer photographic process as 

defined in claim 45 wherein M is Aust8. 
48. A silver diffusion transfer photographic process as 

defined in claim 45 wherein X is an organic ligand con 
taining a sulfur atom. 

49. A silver diffusion transfer photographic process as 
defined in claim 48 wherein X is a heterocyclic ligand 
containing said sulfur atom. 

50. A silver diffusion transfer photographic process as 
defined in claim 49 wherein X is mercaptobenzimidazole. 

51. A silver diffusion transfer photographic process as 
defined in claim 49 wherein X is 1-phenyl-5-mercapto 
tetrazole. 

52. A silver diffusion transfer photographic process as 
defined in claim 49 wherein X is mercapto-N-methyl 
imidazole. 

53. A silver diffusion transfer photographic process 
which comprises, in combination, the steps of: 

(a) exposing a photographic film unit comprising 
photosensitive silver halide, silver precipitating nuclei 
and a substantially water-insoluble noble metal com 
pound containing a noble metal below silver in the 
Electromotive Force Series of Elements at a concen 
tration of at least about 1% by weight of noble metal 
based on the weight of silver present as silver halide; 
and 

(b) contacting the exposed film unit with a processing 
composition containing a silver halide developing 
agent and a silver halide solvent, to provide a visible 
silver image to said unit, as a function of the point 
to-point degree of exposure thereof, and coaction 
between said silver image and said noble metal Com 
pound. 

54. A silver diffusion transfer photographic process 
which comprises, in combination, the steps of: 

(a) exposing a film unit which comprises a support 
carrying on one surface a plurality of layers includ 
ing a photosensitive layer containing photosensitive 
silver halide and at least one substantially photoin 
sensitive layer, at least one of said photoinsensitive 
layers containing silver precipitating nuclei, and at 
least one of said photoinsensitive layers having dis 
posed therein a substantially water-insoluble noble 
metal compound of a noble metal below silver in the 
Electromotive Force Series of Elements at a concen 
tration effective to enhance stability of a silver image 
provided by diffusion transfer processing of the film 
unit; 

(b) contacting the exposed silver halide layer with an 
aqueous processing composition containing a silver 
halide developing agent and a silver halide solvent 
thereby providing a visible silver image to said film 
unit, in terms of the unexposed areas of said silver 
halide layer, as a function of the point-to-point de 
gree of exposure thereof; and 

(c) contacting said silver image with said noble metal 
compound. 

55. A silver diffusion transfer photographic process as 
defined in claim 54 which comprises, in combination, the 
steps of: 

(a) exposing a photographic film unit comprising a 
permanent laminate containing a transparent support 
carrying on a first surface a substantially photoin 
sensitive layer comprising silver precipitating nuclei 
and a photosensitive silver halide layer comprising 
photosensitive silver halide crystals, and a substan 
tially water-insoluble noble metal compound com 
prising a noble metal below silver in the Electro 
motive Force Series of Elements disposed in said 
photoinsensitive layer; 

(b) contacting the exposed silver halide containing 
layer with an aqueous processing composition con 
taining a silver halide developing agent and a silver 
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halide solvent for a period of time effective to pro- References Cited 
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