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This invention relates to photography.and more par-
ticularly to photographlc processes.

The present jnvention is a division of copending appli-

- cation Serial No. 299,358, filed July 17, 1952 (now Patent
No. 2,846,309, issued August 5, 1858).

It is recognized in the art that many a photographic
composition, once coated on or otherwise applied fo the
surface of a sheet intended to be: photoexposed, has a

_short useful life. For example, certain photosensitive
compositions, once coated on the surface of a support
. sheet,. are. relatively . unstable. Similarly, once.applied,
_many compositions intended to hypersensl’uze or to opti-
cally sensitize photosensitive coatings are able to effec-
tively. perform their respective functions only for a short
.period. Furthermore, many photosensitive coatings are
mixtures of distinct components intended to react with
_each other only when photoexposed but nevertheless tend-
mg to react with each other though not photoexposed. It
s frequeatly desired, therefore, that a photographic .com-
.position be apphed to the surface of a sheet only shortly
" before the sheet is photoexposed
_An_ object of the present invention is to provide proc-
esses utilizing rupturable protective  containers which
. carry a.photographic composition of the aforementioned
. type, or at least one of its components; so that-it is capa-
.ble of. bex_ng readily.. apphed to the.surface of a sheet-when
- desired.
.. Another object-of the.present invention:is to provide
a process in which:there is associated. .with such. a con-
_tainer at least .an additional rupturable - protective con-
-tainer carrying.at least another photographic composition
, also capable of being readily .applied when desired, the
containers. being : so constructed. and arranged as to be
capable -of .sequentially discharging their contents - for
spreading on the surface of a sheet where they are adapted
‘to perform related functions.

-Still other. objects. of the. invention are: to. provxde a

_process. utilizing a photographlc assemblage comprising
. a sheet .and at least a container associated with. a surface
-thereof, the.container carrying a photographic composi-
tion and, upon .application, of opposed compressional
. forces thereto, being capable of releasing the photographic
composition therefrom:for spreading:on the surface, the
. photographic. composition .being associated -with. the pho-
tosensitivity of the. sheet; to provide a process utilizing a
photographic. assemblage comprising a sheet and :at least
a pair of containers associated with a surface of the sheet,
one container carrying a: photographic composition re-
-lated to.the photosensitivity -of  the-sheet, the other con-
-tainer carrying .another. photographic composition, the
containers being so .constructed and arranged as fo be
. capable of -sequentially: dlschargmg their contents on the
_surface where they are adapted. to perform related func-
tions; and to provide a process utilizing an assemblage of
-this type having associated therewith means, for permitting
. the application of opposed compressxonal forces. to. one
container of the pair while-preventing the appllcatlon of
opposed compress1ona1 forces:to the: other -container. of
. the peir.
Further objects. of the present.invention are: to provide
a progess, utilizing an assemblage of photographlc sheets
having associated therewith containers carrying different
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photographic compositions_that are_capable. of. sequen-

“tially performing different functions. within ‘the - assem-

blage; to provide a process utlllzmg in an assemblage of
the foregomg type_a plurality .of _containers, each con-
tamer being adapted to discharge the photographlc compo-

.apphed thereto, to prov1de a process utlllzmg a photo-

graphic assemblage comprising a first sheet and a second

sheet, the sheets being adapted. to'be__superpo_sed, wlth a
surface of the first sheet and a surface of the second sheet
in contigucus relation, at least a pair of photographic

composition containers secured to- at least one of -the
surfaces, one container. of the pair. belng ad]acent 10 the
other container of the pair at least when the shests.are
superposed, the containers, upon application of. mechani-
cal stress thereto; being adapted to discharge ‘their. .con-
tents, and means associated with the containers for per-

_mitting the. application of opposed compressional forces

to one confainer of the pair while preventing the appli-
cation of opposed compressional forces to the other.con-
tainer of the pair, whereby sequential dxscharge of the
container contents may- be accomplished; and to. prov1de
a process utilizing a. means for permitting-the apphcatlon
of opposed compressional forces to one container of the
pair while preventing the application. of opposed com-
pressional forces to the other container of the pair, that
portion of one of the containers of the pair. bemg substan—

tially a predetermmed d1stance from a first-of. a .pair. of

sheets of the foregoing type,.this means mcludmg at.least
a_crush-resistant element, which provides. a port1on ‘that

s adapted to.abut agamst a.second. of the pair of sheets
“and that is spaced from the first of the pair-of sheets. by a

distance. at least. substantlally as great as the predeter—

-mined distance.

Still -further objects of the. present .invention are:.to
provide a photographlc process. comprising.- the steps- of

" superposing a first sheet on a.second sheet with a- surface

of the first sheet and a-surface. of the second sheet.in con-
tiguous relation and spreadlng a photographlc composi-
tion between the surfaces, the photographic composition
being related to the photosensxtmty of at least.one of the
sheets; . to prov1dc a.photographic process comprising the
steps.of superposing a first sheet on a second sheet with
a surface of the first. sheet and a - surface of the second

. sheet.in contiguous relation, spreadmg a first photographlc

composition between the: surfaces, photoexposing at. least
one of the surfaces and thereafter spreading a.second pho-

.tographic composmon_ between the surfaces; and to.pro-

vide a photographic process comprising the steps. of super-
posing a: first sheet. on a second sheet with a surface. of
the. first sheet and a surface of: the. second sheet in.con-
tiguous relation, spreading. a first photegraphic composi-
tion. in: a substantially -predetermined - direction- between
the sarfoccs and - thereafter- spreading -a. second . photo-
graphic composition in the substantially- predetermmed
direction between-the surfaces.
Other objects of - the invention will in part be. obvious
and will-in part appear hereinafter.
- The, invention. accordingly comprises:the several.steps
and.the relation of one .or more of such steps with respect
to each-of the others which are exemplified in the follow-

-ing detailed disclosure, and:the scope-:of the-application

of which will be.indicated in-the: claims.
For a fuller understanding, of the nature -and objects

-of the invention, reference-should be had te the following

detailed description taken in connection with- the accom-~
panying drawing wherein:
-FIGURE 1.is an exaggerated. sectional.view..of. an.as-

. semb‘aoe efnbodymv the present. invention;
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~FIG. 2 is an exaggerated perspective.view of the assem-

‘blage of FIG. 1, shown:in conjunction. with cooperating

- pressure-applying means; and
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FIG. 3 is an exaggerated sectional view of another
assemblage embodying the present invention.

With reference now to the drawing, wherein like nu-
merals denote like parts, FIGS. 1 and 2 illustrate generally
the physical structure of one example of a photographic
assemblage, herein designated at 18, embodying the pres-
ent invention. Generally, this assembiage comprises a
pair of sheets 28 and 22 which are adapted to be super-
posed with their adjacent surfaces in contiguous relation,
that is, with their surfaces either close to or in contact
with each other. A pair of adjacent containers 24 and 2§
are secured to sheet 28, container 24 carrying a predeter-
mined quantity of a photosensitive composition and con-
tainer 26 carrying a predetermined quantity of a process-
ing composition. These compositions are adapted to per-
form related functions when spread sequentially between
(FIG. 2) a frame 28 of sheet 26 and an area 3¢ of sheet
22,

Container 24, when deformed by opposed compres-
sional forces, is capable of releasing its contents through a
rupturable mouth 32 for spreading between frame 28 and
area 30. Similarly, container 26, when deformed by op-
posed compressional forces, is capable of releasing its
contents through a rupturable mouth 34 for spreading
between frame 28 and area 3. It is to be noted that con-
tainer 26 is shorter in length than container 24 and that
mouth 34 of container 26 overlaps an edge of container
24. By virtue of this construction, container 26 is capable
of discharging its contents from mouth 34 evenly and
without obstruction.

Means are provided for enabling the sequential applica-
tion of opposed compresisonal forces to containers 24 and
26 and the sequential spreading of their contents between
frame 28 and area 38. In the form shown, this means in-
cludes a pair of crush-resistant, relatively incompressible
elements 490, 48 secured to sheet 20 adjacent to the op-
posite ends of container 26. The portions of these ele-
ments farthest from sheet 28 are spaced from it by a dis-

“tance at least substantially as great as the height, with
respect to sheet 20, as is the processing composition-carry-
" ing portion of container 2.

The sequential application of opposed compressional

forces to containers 24 and 26, together with the sequential
“spreading of their contents, may be accomplished by uni-
directional movement of the assemblage with respect to
such pressure-applying means as two pairs of rollers 36,
~ 36 and 38, 38, the rollers of each pair being positioned
_on opposite sides of the assemblage. Rollers 36, 36 are
provided with comparatively long, cylindrical, pressure-
applying surfaces, rollers 38, 38 with comparatively short
ones. FElements 40, 4@ are spaced from each other by a
distance less than the length of the pressure-applying sur-
faces of rollers 36, 36 and greater than the length of the
pressure-applying surfaces of rollers 38, 38. Thus, as the
assemblage advances unidirectionally between rollers 36,
36 and 38, 38, elements 40, 40 prevent rollers 36, 36 from
compressing container 26, permit rollers 36, 36 to com-
press container 24 and permit rollers 38, 38 to compress
container 26.

Crush-resistant elements 40, 40 are composed of any
“suitable material having a high Young’s modulus, such as
stiff cardboard or synthetic resin, the elements being at
-least substantially as great in height with respect to sheet
20 as is the photosensitive composition-carrying portion of
container 26. FElements 40, 480 may be either integral
with sheet 20 or distinct from it in accordance with the
teachings of copending application Serial No. 141,905,
filed by Edwin H. Land on February 2, 1950, for Image-
- Receiving Photographic Element Combined With a Proc-
essing Container (now Patent No. 2,612,449).

It is to be understood that other arrangements of con-
tainer 24, container 26 and elements 46, 40 are feasible
within the scope of the present invention. For example,
in a modification of assemblage 18, container 24 is affixed
.. to one of sheets 20 dnd-22, container 26 is affixed to the
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other of the sheets, and elements 49, 40 are affixed to
either one or the other of the sheets. Alternatively, con-
tainer 24, container 26 and elements 48, 40 all are affixed
to sheet 22. Or container 24 and container 26 are affixed
to one of sheets 28 and 22 and elements 48, 49 are affixed
to the other of the sheets. In other alternative embodi-
ments of assemblage 18, each of elements 40, 40 includes
two sections, one section of which is affixed to sheet 20
and the other section of which is secured to sheet 22,
these sections being adapted to abut against each other
in order to prevent deformation of the container with
which they are associated when sheets 28 and 22 are
superposed.

_ In the operation of assemblage 18, sheets 20 and 22 are
superimposed and the assemblage advanced between roll-
ers 36, 36 in order to rupture container 24 and to spread
its photosensitive composition between frame 28 and area
39 to form a photosensitive coating. Sheets 20 and 22
now are maintained in superposed relation for a predeter-
mined period during which the photosensitive coating be-
comes securely bonded to the surface of sheet 20. The
photosensitive coating now is exposed to actinic radiation
in order to produce a latent image in frame 28. There-
after, superposed sheets 28 and 22 are advanced between
rollers 38, 38 in order to rupture container 26 and to
spread its processing composition between the photosensi-
tive coating and sheet 22. Sheets 28 and 22 now are
maintained in superposed relation for a predetermined
period in order to process the latent image in frame 28 and
to form a visible print. The length-of the period during
which the sheets are superposed fecllowing spreading of
the photosensitive composition between them and the
length of the period during which the sheets are super-
posed following spreading of the processing composition
between them depend upon the specific characteristics of
the photosensitive and processing compositions, as will be
apparent to persons skilled in the art.

In a preferred form of assemblage 18, the photosensi-
tive composition within container 24 includes a ripened
photosensitive silver halide emulsion in the form of a gel
which is fluid enough under ambient conditions to- be
readily spread. In such an emulsion, one or more of the
silver halides, of which silver chloride, silver bromide and
silver iodide are examples, are dispersed in a suitable pro-
tective colloid material such as gelatin, agar, albumen,
casein, collodion or a cellulose ester. Examples of
specific formulations of conventional emulsions sunitable
for such use are described in T. T. Baker, Photographic
Emulsion Technique, American Photographic Publishing
Co., Boston, 1948, chapter I'V.

The emulsion within container 24, when spread be-
tween sheets 28 and 22, forms a thin emulsion coating
capable of receiving a latent image. Sheet 20, sheet 22
and this emulsion are so ‘constituted that the.adhesive
forces between the emulsion coating and sheet 20 are
greater than those between the emulsion coating and sheet
22, this arrangement being such as to facilitate stripping
of the emulsion coating from sheet 22 when the processing
composition within container 26 is spread between them.
Sheet 20, for example, is composed of a paper at least
one surface of which has been sized with a suitable ma-
terial such as hardened gelatin or baryta in gelatin. Al-
ternatively, sheet 20 is composed of a plastic material, for

_example cellulose nitrate or one of the organic acid cellu-

lose esters such as cellulose acetate, cellulose triacetate,
cellulose propionate, cellulose butyrate, cellulose acetate
propionate or cellulose acetate butyrate. The surface of
sheet 20 in the latter case, in order to insure good adhe-
sion between it and the emulsion coating, is treated as, for
example, with a mixture of gelatin and cellulose nitrate.
Sheet 22, for example, is composed of a plastic material
of the type mentioned above in reference to sheet 20.

In the preferred form of assemblage 18, either of sheets
26 and 22 is transparent so as to permit actinic radiation
to pass through it in order to form a latent image in the
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émulsion coating while the sheets are maintained in super-
posed relation. - Alternatively, both sheets are opaque and
‘must be stripped apart beforc the emulsion coating can be
- photoexposed. In the latter case, if either sheet 20 or 22
s -composed of one of ‘the plastic materials mentioned
above in reference to sheet 20, it is rendered opaque by a
suitable pigment or dye.
In the preferred form of assemblage 18; the processing
composition ‘withincontainer 26, when spread in a uni-
formly thin layer between the emulsion coating and sheet
.22, is adapted to effectuate a silver halide transfer process
whereby a latent image in the emulsion coating is proc-
.essed and a positive print is formed on sheet 22. . Prefer-
ably, this processing composition is a liguid which includes
- a developer such as hydroguinone, a silver halide solvent
such as sodiumthiosulfate and an alkali. - This processing
composition is adapted to develop the latent image in the
emulsion coating to silver and to form from unexposed
- silver halide a soluble silver complex which, at least in
part, may be transferred by imbibition to sheet. 22 where
it is developed to silver to produce a positive print. ~ The
photographic process and various species.of processing
compositions of -the above type are further described in
United States Patent No. 2,543,181, issued to Edwin H.
Land on February 27, 1951, for Photographic Product
‘Comprising a Rupturable Container Carrying..a Photo-
graphic Processing Liquid.

It is possible to provide sheet 22 with a silver precipitai-
ing layer containing certain materials whose presence
during the transfer process has a desirable effect on the
amount and character of the silver precipitated during
positive print formation. -For this purpose, such ma-
terials as metallic sulfides and selenides, thiooxalates and
thioacetamides have been disclosed in copending applica-
tions Serial No. 727,385, filed by Edwin H. Land on Feb-
-uary 8, 1947, for Photographic Product and Process (now
Patent No. 2,698,245, issued December 28, 1954), Serial

“No. 7795, filed by Edwin H. Land on February 12, 1948,
- for Photographic Process (now Patent No. 2,647,056 is-
sued July 28, 1953), and Serial No. 164,908, filed by
“Edwin H. Land on May 29, 1950, for Photographic Silver
““Halide Transfer Product and Process, abandoned and -re-
placed by Serial No. 449,995 (now*Patent No. 2,698,237,
jssued December 28, 1954). -Other precipitating agents
“have been  proposed, such ‘as the colloidal metals and
specifically colloidal silver. It is-also desirable, -as ‘dis-
closed in these copending applications, to provide, as the
vehicle for the silver precipitating agents, a macroscopic-
ally continuous film that consists of submacroscopic ag-
- glomerates of ‘minute particles of a-suitable water-in-
soluble, inorganic;, ‘preferably siliceous, material such as
silica aerogel. ~The use of such a vehicle for the pre-
cipitating agents tends to aggregate the silver that-is pre-
_cipitated into its most effective condition for print forma-
“ tion.
“Tt is to be expressly understood that -the processing
composition within container’ 26-need not- effectuate: a
~transfer process but may act metely to develop the latent
image in'the emulsion coating.
_ In the preferred form of assemblage 18, containers 24
and 26 are similar in structure, each container being-con-
“structed from a blank of three-ply sheet material having a
single fold. "The outer ply serves as a backing or support
and is composed of a thin, telatively inexpensive; tough
material, preferably a paper such as kraft paper. “The-in-:
‘termediate ply is composed of a substantially vapor-,
* liquid-impervious material, for example a metal foil such
_ as silver, lead or.nickel foil. The inner ply is compesed
of a suitable thermoplastic or thermosetting ‘plastic: ma-
terial; for example a polyvinyl acetal such as- polyvinyl:
‘butyral or polyvinyl formal, which protects-the: container
~.contents from contamination. A composition comprising
by weight approximately 60% to 70% polyvinyl butyral,
- approximately 10% to 23 %: nitrocellulose -and  approx-

~imately. 5%. dibutyl sebacate is particularly:satisfactory.
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At opposite end portions of each container, the two folds

_ of the inner ply are sealed to each other as by the applica-

tion of heat and pressure. 'Those sections-of: the two
folds defining the mouth are bonded together by a strip.of
adhesive which is so constituted that the.adhesive forces
between the strip and the inner ply:are less than: the
cohesive forces between end portions:.of the inner:ply
which are. sealed together. A satisfactory. strip- may:be
composed, for example, of .ethyl cellulose or of a mixture
of ethyl cellulose and paraffin, the-mixture including: at
least 50% by weight of ethyl cellulose. . Since the bond-
ing forces between those sections defining the mouth: are
less than the bonding forces:between other sections of the
container, the application of opposed compressional forces
to the container causes discharge of the container’s con-
tents through its mouth.

In a modification of the preferred-form of. assemblage
18, sheet 28, sheet 22 and the silver halide emulsion with-
in container 24 are so constituted that-the adhesive forces
both between the emulsion and sheet 20 and between the
emulsion and sheet 22 are small. - Both sheets 2¢ ‘and
23, for example, are composed of a plastic material of
the type mentioned above in reference to sheet 22. ‘Sheet
28 is provided with a silver precipitating layer of- the
aforementioned type. “The emulsion within container 24,
when spread between. sheets-2¢ and- 22,~forms a thin
emulsion coating capable of being stripped both from

. sheet 20 and from sheet 22. Assemblage 18.is arranged

30

so that the processing composition within: container: 26
can be spread in a uniformly thin layer between the emul-

. sion coating and sheet 22. ~This composition -includes a
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developer, a silver halide solvent and an alkali which are
adapted to permeate the emulsion coating and toproduce
on sheet 20 a positive print of a latent image formed-in

‘the emulsion coating. ~This -composition, additionally,- is

so constituted as, by the inclusion. of a. mixture of gelatin
and a water-soluble cellulosic material, to cauge the emyul-
sion coating to adhere to sheet 22 when sheets-20 -and 2
are stripped apart. :
In another form of assemblage 18, the processing-com-
position within container 24 includes a photosensitive-fer-
Tic salt ‘which, ‘when photoexposed, is-capable of being
reduced to a ferrous salt.Sheet 20 here may be.composed
of a suitable paper the surface.of which:is adapted to
absorb ‘a solution -of the photosensitive.ferric-salt. - -Or,
sheet 20 may have laminated to it a suitable .collpid-ma-
terial-which is adapted -to-imbibe such a-solution. .Suit:
able photosensitive ferric- salts, for example, -are- ferric
chloride and ferric -salts of organic-acids such as ferric
oxalate; ferric tartrate and ferric citrate. : The processing
composition. within container 24 preferably -includes- a
coupler ‘which - differentiates . between ferric. -and-ferrous
salts to: form. a visibly distinguishable -reduction: product
with one or the -other. - Examples-of such a coupler.-are

- potassium’ ferricyanide, potassium ferrocyanide, ~the tan-

nins, B-naphthoguinone sulfonic acid, : silver -salts, plati-
num and: palladium. salts and .various - colloid.-materials
such as gelatin and.gum arabic. :

“In a-modification of this. form of .assemblage:18,.the

photosensitive . composition. within- container -24-includes

a coupler as well :as a-photosensitive ferric salt. In.such
a case the processing -composition:within. container 26
includes. as a- developer merely an-alkali or -an-acid.capa-

;- ble of providing the chemical environment necessary-for

65

combination of - the . coupler.and- either .the: ferrous..or

© ferric salt.

“Examples iof specific:-formulations - -of conventional

. ferric-ferrous; photosensitive and processing-compositions

o

suitable for-use in an-assemblage of the foregoing typeare

described. in:Baker, supra; pages:268-275.
~In a-further-form -of. assemblage 18, . container. 24

.carsies a.photesensitive diazonium cempeund which. de-
- -compeses -upon ; photoexposure, and. container: 26.-
- a:processing -compesition whic
75.

includes as a.develaper
un-

a- coupler capable-of -combining . with-an:exposed.
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exposed diazonium compound to form a dye. The proc-
essing composition further includes either an alkali or
an acid capable of providing the chemical environment
necessary for combination of the exposed or unexposed
diazonium compound and the coupler. Sheet 28 here
may be composed of a suitable paper the surface of
which is adapted to absorb a solution of the photosensi-
tive diazonium compound. Or, sheet 26 may have lami-
nated to it a suitable colloid material which is adapted
to imbibe such a solution. Suitable photosensitive
diazonium compounds, for example, are prepared by
treating aromatic amines with nitrous acid at low tem-
perature. As suitable couplers, mention may be made
of phenols, naphthols and amino compounds which are
adapted to combine with an exposed or unexposed diazo
compound to form a visibly distinguishable azo dye.

This form of the invention may be modified so that the
photographic composition within container 24 includes a
coupler as well as a photosensitive diazonium compound.
In such a case the developing composition within con-
tainer 26 includes merely an alkali or an acid capable of
providing the chemical environment necessary for com-
bination of the coupler and either the exposed or unex-
posed diazonium compound.

Examples of specific formulations of conventional
diazonium photosensitive and processing compositions
suitable for use in an assemblage of the foregoing type are
given in Baker, supra, pages 277-278, in L. P. Clerc,
Photography, Theory and Practice, Pitman, New York,

1937, page 444, and in J. S. Friedman, History of Color

Photography, American Photographic Publishing Co.,
Boston, 1944, pages 487-493.

FIG. 3 illustrates in detail the structure and operation
of another assemblage, generally indicated by 42, em-
bodying the present invention, like components of assem-
blage 42 being designated by the same numerals which
designate like components in assemblage 18. Assemblage
42, in accordance with the present invention, makes prac-
ticable the intermingling of at least two photographic
 compositions immediately before they are used. By
means of assemblage 42, a hypersensitizing or optical
sensitizing composition may be applied to a photosensi-
tive coating immediately before it is photoexposed. Al-
ternatively, by means of assemblage 42, mixtures of dis-
tinct components of a photosensitive composition which
are not intended to participate in a given chemical reac-
tion until photoexposed may be maintained in separate
Jocations until immediately before being photcexpesed.

Generally, assemblage 42 includes a pair of sheets 29
and 22, a pair of containers 24 and 26 and a pair of
crush-resistant elements 40, 40, components which are
generally similar to their counterparts in assemblage 18.
Here, however, sheet 2¢ has laminated to one of its sur-
faces a coating 44, which includes at least one component
of a photosensitive composition. A photosensitizing com-
position, which includes either another component of the
photographic composition or a photosensitizing agent
capable of modifying the characteristics of the photo-
graphic composition, ‘is carried in container 24 so as to
be capable of being readily spread on the surface of coat-
ing 44. Another photographic composition, for example
a processing composition, is carried within container 26.

In the operation of assemblage 42, sheets 20 and 22
are superposed and the assemblage advanced between
rollers 36, 36 in order to rupture container 24 and to
spread its sensitizing composition between frame 28 and
area 20, Sheets 28 and 22 now are maintained in super-
posed relation for a predetermined sensitizing period.
In certain forms of assemblage 42, at this point, sheet
20 is stripped from sheet 22 and dried. Coating 44 is now
exposed to actinic radiation in order to produce a latent
image in frame 28. Thereafter, superposed sheets 2¢ and
22 are advanced between rollers 38, 38 in order to rupture
container 26 and to spread its processing composition
" between photosensitive coating 44 and sheet 22. Sheets
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26 and 22 now are maintained in superposed relation for
a predetermined processing period during which a visible
print is formed. The lengths of the predetermined sen-
sitizing and processing periods are dependent upon the
specific characteristics of coating 44 and of the photo-
sensitizing and processing compositions, as will be ap-
parent to persons skilled in the art.

In one form of assemblage 42, coating 44 includes a
conventional silver halide emulsion the spectral sensitivity
characteristics of which it is desired to modify, container
24 carries an optical sensitizing composition and con-
tainer 26 carries a silver halide processing composition
such as one of the processing compositions previously
described. The optical sensitizing composition, for ex-
ample, includes an extremely weak solution of a suitable
dye in alcohol and/or water. As examples of suitable
dyes, mention may be made of derivatives of fluorescein,
such as erythrosine and eosine, and of various cyanines
such as thiazole, thiazoline, pyridine, benzoxzazole, benzo-
thiazole, benzoselenazole, 3,3 dimethylindolenine, naphtho
(2,1) thiazole, and naphtho (1,2) thiazole. Further ex-
amples of specific formulations of conventional optical
sensitizing compositions suitable for use in an assemblage
of the foregoing type are described in Baker, supra, chap-
ter VL

In a modification of this form of assemblage 42, con-
tainer 24 carries a hypersensitizing composition rather
than an optical sensitizing composition. Such a hyper-
sensitizing composition, for example, includes any one
of ammonia, a thiourea such as palmityl thiourea or
styrene fumaryl allyl thiourea, allyl isothiocyanate, thia-
zole, quinoline and pyridine. The hypersensitizing com-
position alternatively consists merely of distilied water.
Further examples of specific formulations of conven-
tional hypersensitizing compositions suitable for such use
are more fully described in Baker, supra, chapter XV.

In an alternative form of assemblage 42, coating 44
includes a material capable, after being treated with
a suitable dichromate solution, of becoming differentially
insolubilized or tanned when photoexposed. The var-
ious regions of such a differentially inscluble coating are
capable of forming a visible print by differentially ab-
sorbing a suitable coloring material. Coating 44, for
example, includes a hydrophilic colloid material such as
gelatin, glue or gum arabic. Here the sensitizing com-
position within container 24 includes, for example, 2
dichromate solution such as an aqueous solution of
chrome alum, potassium dichromate or ammonium di-
chromate. The processing composition within container
26 includes a coloring material such as a water-soluble
dye. Examples of specific formulations of conventional
dichromate materials suitable for such use are described
in Clerc, supra, pages 434-437 and page 419, section
645.

Many chromate colloid materials are photoexposed
most -effectively when dry. If such materials are em-
ployed in the foregoing form of assemblage 42, follow-
ing the spreading of the chromate solution between sheets
26 and 22, sheet 26, before being exposed, is stripped
from sheet 22 and dried.

Preferably though not necessarily, the photographic
compositions carried by containers 24 and 26 are rela-
tively viscous so as to be easily controlled when spread.
If desired, the viscosity of any of these compositions
can be increased by including within it a suitable thick-
ener, for example, a polymeric material such as a water-
soluble cellulosic material, an insoluble emulsifiable oil,
a starch or a gum.

It is to be expressly understood that assemblages of
the herein disclosed type may be provided with more
than two rupturable containers and that more than one
of these containers may be provided with crush-resistant
elements of the herein disclosed type. For use in color
photography, for example, such an assemblage in one
form comprises three rupturable protective containers,
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the ‘first container -carrying"a‘ conventional - composition
-which includes a-ted:sensitive emulsion and a‘cyan-cou-
" pler, the second- container ¢arrying a ‘conventional com-
position which includes‘a’ green-sensitive ' emulsion--and
-a" magenta coupler,” and the"third -container carrying a
“‘¢onventional ‘compo0sition ‘which ‘includes a blue-sensitive
~emulsion -and ‘a- yellow “coupler. These containers - are
arranged Wwith respect to’ a -support-sheet in -association
Wwith' crush-resistant- elements of ‘the herein disclosed type
“in-a‘manner which will- now be apparent to one skilled
“in ‘the"‘art. ‘In‘ptractice, - the “red-sefisitive “emulsion ‘is
“spread-on‘a support 'shéet to-form a‘first separation layer
“which then'is photoexposed throtigh a -suitable red filter,
* the green-sensitive emulsion is spread on-the first separa-
“tion layer to form-a second separation layer which then
-is photoexposed through' & 'suitable’ gieen filter, and the
blue-sensitive émulsion is- spread ‘on the ‘sécond separa-
tion layer to form a-third séparation layer-which then'is
- photoexposed throuigh’ a suitable blue filter. The fitst,

¢ gecond -and third separation layers thus fermed constitute:

a photoexposed integral -tripack - capable of being proc-
essed in conventional fashion to-form’a:subtractive tri-
chromatic print. . :

In altérnative formms of the-présent invertion, the means
for enabling the" sequential application-of opposed com-:

pressional forces to the rupturable protective -containers
of the herein disclosed type are embodied in the pressure-
applying means in conjurnction with which the assemblage

is employed rather than in ¢rish-fesistant elemerits di-
For ‘example,”

rectly associated "with "the “assémblage.
obvious mechanical expediénts ¢an be utilized to relieve,
at appropriate intérvals, the opposed compressional forces
-exerted by the pressure-applying means.

The present invention contemplates a novel process
comprising the steps of spreading a photographic com-
position in a uniformly thin layer between adjacent sur-
faces of a first sheet and a second sheet, the adjacent
surfaces of the first sheet and the second sheet being in
contiguous relation, this photographic composition be-
ing related in a predetermined manner to the photo-
sensitivity of at least the surface of the first sheet, and
maintaining the sheets with their adjacent surfaces in
contiguous relation until the photographic composition
has performed at least one of its functions.

By such means as assemblage 18 or assemblage 42, it
is feasible to carry out this process when desired with
litile or no special equipment in order to form a photo-
sensitive layer which is adapted to receive a latent image
when photoexposed or in order to intermingle at least
two photographic compositions shortly before they are
used.

When appropriate, the foregoing steps are combined
with the additional steps of photoexposing the first sheet,
spreading a processing composition in a uniformly thin
layer between adjacent surfaces of the first sheet and
another sheet, the adjacent surfaces of the first sheet and
the other sheet being in contiguous relation, and main-
taining the first sheet and the other sheet with their adja-
cent surfaces in contiguous relation for a predetermined
processing period. The cther sheet is either the afore-
mentioned second sheet, for example, sheet 20 in assem-
blages 18 and 42, or a third sheet (not shown) the con-
struction of which will now be apparent to those skilled
in the art. .

The step of photoexposing the first sheet can occur
while the first and second sheets remain superposed if
one of them is transparent. If both first and second
sheets are opaque, they are stripped apart before the step
of photoexposing the first sheet occurs.

Further particulars of the process contemplated by
the present invention will be apparent from a considera-
tion of the enumerated details of the above-described
assemblages.

The term “photosensitive” and other terms of similar
import are herein employed in the generic sense to de-
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+gctibe ‘materials’ possessing physical and "chemical. prop-

“erties which-*enable -thém- to- form usable ithages when

“‘photoexposed by-actinic radiation.

“Sinée certain’changesmay bemade-in the above process

<5 ~\without' départing-from ‘the-scope of-the invention herein

qnvolved, it’is‘intéended that--all- matter:contained- in-the
~above' description-or shownin the-acCompanying.drawing
“'shall-be interpretéd-as illustrative:and ‘not in'a liniiting
~$efise.

What-is claimied:s:

1.7"A photographict‘process comprising- the steps of
~ superposing-a-first-shieet’ona second sheet so that a-sur-
~face of said first sheet and a surface of said second sheet
““dre-in” contiguous- relation -throughout a predetermined
15 area, at l€ast- ‘one of-said ‘sheets being: sufficiently trans-

“missive -to aétinic' radiation’ to permit - exposure there-
“:through; forming: a photosensitive -¢coating by spreading:a
photosensitive composition in-a thin layer in a: substan-

- tially - predétermined direction between and in contact
207 with sald contiguous surfaces to-form a laminated assem-
blage, said-photosensitive. composition- including: a mate-
~rial-sélected - "from -the group consisting :of - the. silver,

“chréiitate, - -feriic and diazonium ' photosensitive -com-

“pournds, thereafter exposing 'said: photosensitive ‘coating
25 through said- sheet transmissive to actinic radiation, then
~ispreading: a -procéssing -composition in-a’thin layer:in-a
-isubstantially predetermined:direction between said photo-
I"sensitive coating -and-one of said sheets so as to strip
. ~them-apart-and- then. to laminate them together again,
30 ~and mainiaining: said: first and second:sheets with : their

: 'c;onti'guousfsurfaces in'superposed relation for a predeter-

rhine_d processing ‘time ‘to ‘form a visible image,

2. Aphotographic. process comprising ‘the ‘steps ‘of

isuperposing a:first:sheet on’ a:second sheet so that a‘sur-
35 face of said first sheet and a surface of said second sheet
are in contiguous relation throughout a predetermined
area, at least one of said sheets being sufficiently trans-
missive to actinic radiation to permit exposure there-
through, spreading a photosensitive silver halide com-
40 position in a thin layer in a substantially predetermined
direction between and in contact with said contiguous
su_rfaces to form a laminated assemblage, maintaining
said first and second sheets with their contiguous surfaces
in superposed relation to permit said photosensitive silver
halide composition to become bended to said first sheet
to form a photosensitive coating thereon, thereafter ex-
posing said photosensitive coating through said sheet
:cransm1ssiv§ to actinic radiation, then spreading a process-
ing compgsrtion inclnding a silver halide developer and
an alk'ah in a thin layer in a substantially predetermined
direction between said photosensitive coating and said
second sheet so as to strip them apart and then to lami-
nate them together again, and maintaining said first and
second sheets with their contiguous surfaces in super-
55 posed re'le}tion' for a predetermined processing time to
form a visible image.

3. The photographic process according to claim 2
wherein said processing composition also includes a sil-
ver halide solvent.

4. A photographic process comprising the steps of
superposing a first sheet on a second sheet so that a
surface of said first sheet and a surface of said second
sheet are in contiguous relation throughout a predeter-
mined area, said surface of said first sheet having a coat-

g5 ing thereon of a photosensitive silver halide composition,
at least one of said sheets being sufficiently transmissive

to actinic radiation to permit exposure therethrough,
spreading a photosensitizing composition selected ' from
the group consisting of the silver halide optical sensitizers

7o and silver halide hypersensitizers in a thin layer in a sub-
stantially predetermined direction between and in contact -
with said contiguous surfaces to form a laminated assem-
blage, maintaining said first and second sheets with their
~contiguous surfaces in superposed relation to permit said
75 photosensitizing composition to predeterminedly modify.
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-the photosensitivity of said coating, thereafter exposing
said coating through said sheet transmissive to actinic
radiation, then spreading a processing composition in-
- cluding a silver halide developer and an alkali in a thin
layer in a substantially predetermined direction between
said coating and said second sheet so as to strip them
apart and then to laminate them together again, and
maintaining said first and second sheets with their con-
tiguous surfaces in superposed relation for a predeter-

mined processing time to form a visible image.
5. A photographic process comprising the steps of
. superposing a first sheet on a second sheet so that a
surface of said first sheet and a surface of said second
sheet are in contiguous relation throughout a predeter-
mined area, said surface of said first sheet having a
coating thereon of a hydrophilic colloid material, at
least one of said sheets being sufficiently transmissive to
_ actinic radiation to permit exposure therethrough, spread-
ing a photographic composition including a dichromate
compound in a thin layer in a substaniially predetermined
direction between and in contact with said contigunous
surfaces to form a laminated assemblage, maintaining
said first and second sheets with their contiguous surfaces
in superposed relation to permit said photographic com-
position to predeterminedly modify said coating, there-
after exposing said coating through said sheet transmis-
. sive to actinic radiation, then spreading a processing com-
position in a thin layer in a substantially predetermined
direction bstween said coating and said second sheet so
- as to strip them apart and then to laminate them to-
. gether again, and maintaining said first and second sheets
with their contiguous surfaces in superposed relation for
a predetermined processing time to form a visible image.
6. A photographic process comprising the steps of
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superposing a first sheet on a second sheet so that a
surface of said first sheet and a surface of said second
sheet are in contiguous relation throughout a predeter-
mined area, at least one of said sheets being sufficiently
transmissive to actinic radiation to permit exposure there-
through, forming a photosensitive coating by spreading
a photosensitive composition in a thin layer in a substan-
tially predetermined direction between and in contact with
said contiguous surfaces to form a laminated assemblage,
said photosensitive composition including a material se-
lected from: the group consisting of the silver, chromate,
ferric and diazonium photosensitive compounds, then
spreading a processing composition in a thin layer in a
substantially predetermined direction between said photo-
sensitive coating and one of said sheets so as to strip
them apart and then to laminate them together againm,
immediately after spreading said processing composition
exposing said photosensitive coating through said sheet
transmissive to actinic radiation, and maintaining said
first. and second sheets with their contiguous surfaces in
superposed relation for a predetermined processing time
to form a visible image.
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