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8 Claims, (CL 96—29)

The present invention relates to color photography and
more particularly to a color diffusion transfer process by
which unreacted color former(s) in the unexposed or
partially exposed areas of a color negative are diffused
image-wise, after color developing the negative, into a
hardened, strippable, hydrophilic colloid layer carried on
the front emulsion of the color megative and physically
transferring said layer to a receiving sheet while causing
the diffused color former(s) in said layer to react with
oxidized color developer to produce positive dye images.

Systems are known using mono- or multilayer coatings
containing differently sensitized silver halide emulsions and
corresponding color formers capable of yielding dyes com-
plementary in color to the light rays to which each emul-
sion is sensitized, the color former(s) being incorporated
and dispersed in resinous or oily packets throughout the
emulsion with the silver halide grains either incorporated
in the colloidal carrier (gelatin or gelatin substitute) of
the emulsion, or in the resinous packets, or in both. The
technique based on this process is generally referred to as
“packet” or “mixed grain emulsion” technique. Such tech-
nique is described, for example, in U.S. application Ser.
No. 693,998, now abandoned, filed Nov. 1, 1957 by
Schwerin et al., in British Patent 718,404, French Patent
1,080,967 and U.S. Patents 2,490,749, 2,544,640, 2,678,
794, 2,698,795, 2,698,796, 2,698,797 2,796,544 and 2,322,
027. These patents and applications indicate the steps to
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be followed and the oils to be used in preparing the

“packet” or “mixed grain emulsions.”

It has been suggested in U.S. application Ser. No. 279,-
033, now abandoned, filed by A. K. Schwerin et al. on
Apr. 25, 1963, that such emulsion coating(s) in which,
however, special color formers are employed may con-
stitute a color negative diffusion transfer material by which
after exposure and color development of the coatings(s),
image-wise diffusion of the unreacted color former(s) di-
rectly to a receiving sheet is effected by controlling the
pH of the environment around and adjacent to the un-
reacted color formers. By including an oxidizing agent in
the receiving sheet, dyes are formed image-wise in the
sheet through reaction of the oxidizing agent, color de-
veloper and diffused color former(s).

In commercial photography, the color formers which
are employed in the sensitized emulsion layers are either of
the hydrophilic type, i.e., solubilized by alkalies at low pH
or of the hydrophobic or lipophilic type, i.e., dissolved in
oils of the type described in U.S. Patent 2,322,027, and are
of such high molecular weight that they resist diffusion
from the emulsions even at a high pH. The color former(s)
employed in the above diffusion transfer procedure and
which have been characterized as of a special type, par-
take in part of the characteristics of the lipophilic color
formers of the prior art, but are of @ much lesser molec-
ular weight so that at high pH, i.e., 12.5-13, they are dif-
fusible in an aqueous medium. Specifically, such color
formers must possess the following attributes: (1) medium
molecular weight, (2) freedom from water solubilizing
groups, such as carboxy or sulfonic acid groups, (3) suf-
ficient oil solubility to be incorporated in resinous or oily
packets, (4) contain such groups which only at a high pH
(12.5-13) are able to form an alkali metal salt which ren-
ders the color former molecule diffusible in aqueous me-
dium, i.e., groups such as phenolic hydroxy and enolic hy-
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droxyl, and (5) produce non-diffusible dyes with conven-
tional primary aromatic amino color developing agents,
such as N-diethyl-p-phenylenediamine; N-ethyl - N - hy-
droxyethyl-p-phenylenediamine and N-diethyl-3-methyl-p-
phenylenediamine and the like.

This rather unique method of color image transfer un-
fortunately will not operate in a multilayer color system.
In addition, the color reproduced in the receiving sheet
leaves much to be desired particularly from the stand-
point of color density. Washing of the reproduced image
and color stain upon standing must also be dealt with.
Finally, control over diffusion of the color formers and
oxidation of the developer in the transfer sheet pose addi-
tional problems.

It has now been discovered that the disadvantages of
said color diffusion process may be avoided and that col-
ored images including multi-colored images can be ob-
tained in a receiving sheet with improved color density and
without stain by providing a negative material having a
silver halide emulsion containing color formers dispersed
in a crystalloidal material as aforesaid, overcoating the
emulsion with a hardened, strippable hydrophilic colloid,
providing a receiving sheet comprising a base coated with
a hydrophilic colloid containing a diffusible oxidizing
agent, exposing the negative to an image and color de-
veloping the same, forcing the hardened, strippable hydro-
philic colloid layer of the negative into contact with the
hydrophilic colloid layer of the receiving sheet at a rH
12.5 to 13 to cause image-wise diffusion of the unreacted
color formers into the hardened, strippable hydrophilic
colloid layer and diffusion of the oxidizing agent into
said layer and reacting oxidized developer in said layer
with the color formers to produce color images.

By this procedure it is clear that the hardened, strip-
pable hydrophilic colloid becomes the locus of the re-
action leading to the formation of the dye images. In
other words, oxidation of the developer by the oxidizing
agent and reaction of the oxidized developer with the
diffused color formers occur solely in said layer. This pro-
vides for a control not heretofore possible in the diffusion
transfer process involving my image-wise migration of
the color formers from the silver halide emulsion layer
under an adjustment of pH. By peeling the receiving sheet
from the negative, the hardened, strippable colloid layer
is physically transferred to the receiving sheet to which it
tenaciously adheres. The images formed do not require
washing and are stain free.

Such negative color material, transfer sheet, and said
said method of producing color images in the transfer
sheet constitutes the purposes and objects of my inven-
tion.

The invention will be better understood by reference to
the accompanying drawing in which

FIIGURE 1 is a sectional view of the color negative ma-
terial.

FIGURE 2 is a transverse section of the receiving sheet
and FIGURE 3 shows the superimposition and the strip-
ping step leading to the transfer of the strippable layer
from the color negative to the sheet. -

The negative color material comprises a base 1 which
carries a light-sensitive silver halide emulsion 2 in which
are incorporated special color formers dispersed in a
crystalloidal material as described in Jelley, U.S.P. 2,322,-
027. It is to be understood that in licu of a single silver
halide emulsion layer 2, two or more superimposed emul-
sion layers may be employed. For example, a three-layer
material may contain an innermost emulsion with a spe-
cial color former for cyam, an intermediate emulsion
layer with a special color former for magenta, and outer
with a special color former for vellow, each emulsion being
sensitized to a primary color. The outermost emulsion
layer or layer 2, as the case may be, is overcoated with a
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thin, soft hydrophilic colloid layer 3, shown in the draw-
ing as soft gelatin. Other water soluble colloids such as
PVA, PVP, or methyl cellulose may be used in lieu of
gelatin. This partition layer 3 is in turn overcoated with
a hardened strippable hydrophilic colloid layer 4 of
gelatin, PVA, PVP or methyl cellulose. Hardening may be
effected by use of a conventional hardener such as form-
aldehyde, mucochloric acid or the like. This layer due to
the partition layer 3 is readily strippable from the nega-
tive, when moistened, simple by pressing it in contact with
a dry adhesive layer.

The negative color material is designed to cooperate
with the receiving sheet of FIGURE 2 in which 5 is the
base and 6 is a hydrophilic colloid layer such as gelatin,
PVA, PVP or the like, containing a diffusible oxidizing
agent such as ammonium or potassium persulfate and a
conventional hardener, such as formaldehyde, mucochlo-
ric acid, or the like.

In processing, the color negative material is exposed to
an image and developed in a color developer having a
high alkalinity, i.e., a pH between 12.5 and 13. The de-
velopment causes the oxidation products of the developer
to form dye images in the exposed areas to thus im-
mobilize the color formers in these areas as shown at 8,
9 and 19, FIGURE 3. The unoxidized color formers due
to the high alkalinity of the developer start to diffuse
from the sensitive emulsion layer 2. Excess developer is
removed from the negative and layer 4 of the negative is
then forced into contact with layer 6 of the receiving
sheet. The intimate contact of the negative with the re-
ceiving sheet permits the unreacted color formers to dif-
fuse image-wise from layer 2 through layer 3 into layer 4
as shown at 11 and 12, FIGURE 3. Simultaneously, the
oxidizing agent in layer 6 is caused to diffuse into layer 4.
Layer 4 is saturated with developer which is oxidized by
the diffused oxidizing agent leading to coupling between
the diffused color formers and oxidized developer to pro-
duce positive dye images. By peeling the receiving sheet
from the negative, layer 4 is physically transferred to the
receiving sheet. Dye image formation is therefore localized
to layer 4..

The receiving sheet may be prepared by several alterna-
tive procedures. Thus a paper or cellulose acetate support
may be coated with gelatin containing potassium or am-
monium persulfate (2 grams of persulfate and 50 grams
of gelatin) and a conventional hardener such as chro-
malum, formaldehyde or mucochloric caid. Alternatively
10 mls. of 6% gelatin saturated with potassium persulfate
is dispersed in 30 mls. of ethyl cellulose in toluene. Ten
mls. of this dispersion is then dispersed in 30 mls. of 6%
gelatin and coated on the support 5.

Finally 10 mls. of 6% gelatin are saturated with potas-
sium persulfate and dispersed in 30 mls, of a solution of
ethyl cellulose in toluene. 10 mls. of this composition
were dispersed in 30 mls. of a composition of 2 grs. of
potassium persulfate in 50 grams of 6% gelatin. The
composition was coated on support 5.

The developer which will be employed will be one
containing a conventional color developer such as a
p-phénylenediamine, ie., N-ethyl-N-beta-hydroxyethyl-p-
phenylenediamine, 2-amino-5-diethylamino toluene, or the
like. The developer in addition to the developing agent
will contain a perservative, such as sodium sulfite, a re-
strainer such as potassium bromide, a calcium precipitant,
if desired, such as sodium hexametaphosphate, and an
alkali designed to give the necessary pH, such as sodium
hydroxide, sodium carbonate, or the like.

The prerequisites that the special color formers con-
templated for use herein must possess have been indi-
cated above. These color formers and their methods of
preparation are illustrated in application Ser. No. 279,033

10

15

20

25

30

35

40

45

50

55

60

65

70

75

4
filed Apr. 25, 1963, to which attention is directed. Ex-
amples of such color formers are, for instance,
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Other suitable color formers are the following:
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1-phenyl-3-(4-phenybutyrlamido)-5-pyrazolone
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3 - benzoylacetamido - 4 - (N - methylbenzenesul-
fonamido)-toluene

0
J
CHsonCH—(JJ-—NH——C-———-—(lJHx

| |
N C=0
N\

1 - (4 - sulfonmorpholido)-phenyl - 3 - («-phenyl)-
butyrylamido-5-pyrazolone

—CHz;—~CH;—CHy—C 0—-([3-—([31—12
C=0

1 - phenyl - 3 - (4-phenylbutyrylamido)-5-pyrazolone

Compound 7 is prepared as follows:

0.1 mole (16.4 g.) of 4-phenylbutyric acid (M.P.
49-51° C.) is allowed to react overnight with 100 mls.
of thionyl chloride at room temperature. The excess
thionyl chloride is removed under reduced pressure
and the residual crude acid chloride is added dropwise
at room temperature to a solution of 0.1 moles of 1-
phenyl-3-amino-5-pyrazolone in 100 mls. of dry pyridene.
The solution is stirred for 3 hours at room temperature
and then poured into ice-HCl. A tan solid precipitates
which is removed by filtration and then recrystallized
from alcohol. The product is I-phenyl-3-(4-phenyl-
butyrylamido)-5-pyrazolone.

Compound 9 was prepared as follows:

107 gr. of p-toluidine was dissolved in 300 mls. of
dry pyridine, 176 grs. of benzenesulfonyl chloride was
added dropwise with stirring below 20° C. over a 45-
minute period. The reaction mixture was stirred for an
additional hour, heated on a steam bath for 1 hour and
then poured into 450 mls. of concentrated hydrochloric
acid and 2000 gr. of ice. An orange oil solidified. It
was ground in a Waring Blendor, filtered and washed well
with water. The damp cake was crystallized from 1500
mls. of ethanol. The mixture was filtered and washed with
cold ethanol and dried to yield 4-benzenesulfonamido-
toluene.

186 gr. of 4-benzenesulfonamido-toluene was added
in portions to a stirred mixture of 69 mls. of 70% nitric
acid in 300 mls. of water at room temperature. The
suspended material was heated with stirring on a steam
bath. The nitration appears to take place at about 85° C.
The reaction mixture was steamed and stirred 1 hour and
then chilled in ice. The product is an orange oil which
solidifies on cooling. It is filtered, washed well in water
and the damp cake crystallized from 100 mls. of methanol
to give 3-nitro-4-benzene-sulfonamido-toluene.

172 gr. of 3-nitro-4-benzenesulfonamido - toluene was
suspended in 625 mls. of 10% sodium hydroxide. 57
grs. of dimethyl sulfonamide was added in a thin
stream while keeping the temperature below 20° C. by
means of an ice-bath. The reaction mixture was steamed
for 3 hours at room temperature whereupon 100 mls.
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of 28% ammonium hydrochloride was added and the
solution stirred for 30 minutes. The mixture was chilled
in ice, filtered and the damp cake was crystallized from
500 mls. of methanol. The product was 3-nitro-4-(N-
methyl-benzenesulfonamido)-toluene.

132 gr. (0.432 mole) of 3-nitro-4-(N-methylbenzene-
sulfonamido)-toluene is added in portions to a reflux-
ing solution of 132 gr. (2.36 moles) of 30 mesh iron
in 70 mls. of water, 13 moles of 37% hydrochloric
acid and 280 moles of ethanol. The reaction mixture is
refluxed for an additional 7 hours and then allowed to
stand overnight. The solution is filtered through flter
cell and the cake washed with hot ethanol. Upon cooling
3-amino - 4 - (N - methyl-benzenesulfonamido)-toluene
crystallizes.

90 gr. (0.326 mole) of 3-amino-4-(N-methylbenzene-
sulfonamido)-toluene and 63 gr. (0.236 mole) of ethyl-
benzoyl acetate was dissolved in 400 mls. of dry xylene.

Under slow distillation ethanol is removed until a
temperature of 136° C. is reached. Xylene is then re-
moved under a vacuum until a heavy oil is obtained.
With the aid of a vacuum pump the last traces of xylene
and most of the unreacted ethylbenzoyl acetate is re-
moved. The residue solidifies. The yellow solid is pul-
verized and dissolved in methanol and reprecipitates by
ice-water/HCI. A light yellow sclid is then recrystallized
twice from butanol by allowing recrystallization to take
place at room temperature. The product, a white solid,
is 3-benzoylacetamido - 4 - (N - methylbenzenesulfon-
amido)-toluene.

Compound 8 is prepared in the same manner as Com-
pound 9 excepting that the 4-benzenesulfonamido toluene
is replaced by p-toluene sulfonamido-beazene.

Compound 10 is prepared as follows:

32.8 gr. of a-phenyl butyric acid was reacted at room
temperature with 100 ml. of thionyl chloride and allowed
to stand overnight. All excess thionyl chloride was then
removed under water aspirator vacuum and the product
vacuum distilled. The acid chloride was collected at
70-78° C. and 0.15-1.5 mm. 9.13 gr. of «-phenyl butyryl
chloride was added dropwise with stirring to 16.2 or.
of 1-(4"-sulfonmorpholido) - phenyl - 3 - amino-5-pyraz-
olone in 100 ml. of dry pyridine. The temperature was
kept at 5°-10° C,, stirred 1 hour at room temperature
and then 1% hours on a steam bath. The reaction mix-
ture was then poured into 130 ml. of 37% HCl and
500 gr. of crushed ice. Brown solid was filtered off and
recrystallized from aqueous methanol to give 1-(4’-
sulfonmorpholido)-phenyl - 3 - (« - phenyl)-butyryl-
amido-5-pyrazolone.

Compound 11 is prepared as follows:

0.1 mole of 4-phenylbutyric acid and 100 ml. of thionyl
chloride are reacted at room temperature overnight.
Excess thienyl chloride is removed under reduced pressure
and the residual crude acid chloride is added dropwise
at room temperature to a solution of 0.1 mole of 1-phenyl-
3-amino-5-pyrazolone in 100 ml. of dry pyridine. The
solution is stirred for 3 hours at room temperature and
then poured into ice/dilute hydrochloric acid. A tan solid
precipitates which is recrystallized from alcohol. The
product is 1-phenyl-3-(4-phenylbutyrylamido)-5-pyrazo-
lone,

It is to be particularly pointed out that color formers
represented by Compounds 9, 10 and 11 are very superior
to color former previously proposed for use in the color
transfer process which resorts to the pH dependent diffu-
sion principle. Thus they are inherently capable of im-
proving the quality of the images as well as expediting
processing. They were found to overcome the shortcom-
ings of previously recorded special color formers in that

(1) They have far superior solubility characteristics in
crystalloidal oils described in Jelley et al, U.S.P.
2,322,027;

(2) They have the least tendency to crystallize out in
the photosensitive coating upon aging;
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(3) They have improved diffusion charcteristics and
the least tendency to diffuse at a pH of 13 or higher.

These color formers not only recommend themselves
for use in my processing technique hereof but also in that
of application, Ser. No. 279,033, filed April 25, 1963 and
in my copending application, Ser. No. 92,017 filed Feb.
27, 1961, now abandoned. These color formers in short
have gemeral utility in any color negative material: for
the diffusion transfer process which uses the pH de-
pendent diffusion principle while insuring particular
advantages in their use.

A peculiar characteristic of all the special color
formers is that substantially no diffusion thereof occurs
during preparation of the sensitized element or during
negative color development when effected at a relatively
low pH, ie., 10 to 11.5, a condition which excludes the
use of hydrophilic color formers which are soluble in
solutions of such low alkalinity. This eliminates those
color formers described in U.S.P. 2,186,849. On the other
hand, the special color formers become capable of diffus-
ing as soon as the pH of the environment reaches or ex-
ceeds 12.5. This eliminates the lipophilic type color
formers of high molecular weight presently used in com-
mercial color processes which are not diffusible regard-
less of the pH. Accordingly, in my procedure the color
formers which are not reacted during color development
of the negative images become diffusible at a pH of 12.5
to 13; they diffuse image-wise at such high pH into the
receiving layer which is in intimate and direct-surface
contact with the strippable layer 4 of the negative. The
diffusion of the unused couplers is, therefore, controlled
not by structural modifications of the color former mole-
cule but by the pH of the surrounding medium coupled
with the physical effect of the forceful contact between
the receiving sheet and the negative material at the high
pH. As noted, the diffused color formers produce a posi-
tive dye image in layer 4 of the negative in the presence
of the oxidizing agent and unused color developer.

Generally speaking, the quantity of color former used
per unit of silver halide is selected in such a way that
maximum density in the high-light regions of a subject,
or the transparent portions of a pattern, is achieved on
exposure of the packet or mixed grain color negative ma-
terial to the subject, or to the pattern, and color de-
veloping such areas to maximum density. Thus, in the
areas of exposure yielding maximum- density on color de-
velopment, all of the -color former will be used up and
none can diffuse to the receiving sheet. In other areas, the
unused coupler will be rendered diffusible and through the
action of the receivng sheet will be transferred image-
wise to layer 4 of the negative. Consequently, where
maximum density is achieved in the negative materials,
no dye image will form in layer 4. Dye images will only
form in layer 4 to the extent that the coupler remains un-
reacted after color development of the negative material
and the pH at which the color couplers become diffusi-
ble. Specifically, it is recommended that the ratio of color
formers to silver halide per siliver halide emulsion layer
be about 10 millimols of color former to 2-20 grams of
silver halide.

It has been stated above that my procedure may be used
with either a mono-layer or multi-layer negative material.
When using multi-layer material it is preferred to initiate
color development of the negative material for a few
minutes, say 2 to 3 minutes, in a color developer having
a pH of 10.5 to 11.5 before forcing the negative material
into contact with the receiving sheet.

The development is then completed in a developer
which has a pH of 12.5 to 13. The low pH developer
starts development thus initiating color former immo-
bilization. Diffusion is initiated with the higher pH de-
veloper and proceeds at contact of the negative with the
receiving sheet.

The invention will be further vnderstood with reference
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to the following examples, particularly when taken with
the drawing:

Example 1

A negative mono-layer material as shown in FIGURE
1 is prepared by coating a cellulose triacetate base 1
with a light-sensitive silver halide emulsion layer 2 in
which the average size of the oily packets is less than 1
micron, Such coating is produced by dissolving 10 mil-
limols of a cyan color former of the following formula:

OH
|0
Il

0
|
CNH(CHz)sNH(IJCﬂZ{u

in 30 grams of triphenyl phosphate and dispersing the
solution by means of a Waring Blendor for 5 minutes in
120 cc. of a 6% aqueous gelatin solution with the addi-
tion of .5 cc. of lauryl sulfate 25%. The dispersion is then
mixed by hand stirring with 300 grams of a gelatino-silver
chloride-bromide emulsion containing 6% of siliver halide
and coated on the base with the addition of the usual
coating finals. The coating is then dried to form layer 2,
FIGURE 1.

Partition layer 3 is coated on layer 2 as a 5% aqueous
solution of gelatin and the coating dried. The partition
layer is then overcoated with a 6% aqueous gelatin solu-
tion containing mucochloric acid as the hardener and
dried to form layer 4 of FIGURE:1.

A receiving sheet, as in FIGURE 2, is prepared by coat-
ing a paper base 5 with 50 grams of 6% gelatin contain-
ing 2 grams of potassium persulfate and mucochloric
acid as the hardener. The coating is then dried to form
layer 6.

The negative is exposed to an image and developed in
a developer of the following composition:

Sodium sulfite - —-grams__ 20
Sodium hydroxide - do...- 15
2-amino-5-diethylamino-toluene oo do-__. 4
Sodium bromide - e dow 2
WALl - e e liter.— . 1

Excess developer is wiped off with a moist sponge and,
after 60 seconds, layer 4 of the negative is forced into
contact with layer 6 of the transfer sheet as shown in
FIGURE 3. Diffusion of the color former from layer 2
and oxidizing agent from layer 6 into layer 4 causes
oxidation of the color developer in layer 4 and the re-
action thereof with the color former to produce positive
dye images. The peeling of the receiving sheet from the
negative material causes a physical transfer of the strip-
pable hardened layer 4 with the dye images to the receiv-
ing sheet.

This procedure avoids subsequent washing and yields
dense, stain-free cyan dye images. Control of the diffusion
and oxidization is provided by virtue of the physically
strippable layer 4 to which dye image formation from dif-
fused color former is localized:

Example 11

The procedure is the same as in Example I excepting
that the sensitized layer of the mnegative material is pro-
duced with the following color former:

[
NHCCH:-C
?Ha |
S 0aN:
CHz

Dense, stain free, yellow images were formed in the
strippable layer 4.
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Example 111

The procedure is the same as in Example I excepting
that in producing the negative material, there is used the
magenta color former of the following constitution:

Il
—CH:CHgCHzCNH—IC——C]}Hz

C=0
\..~

N 10

Magenta images of excellent quality were formed in
layer 4.
Example IV

This example illustrates a negative material containing
three superimposed silver halide emulsions containing a
different color former, each layer sensitized to a primary
color. A baryta-treated paper base is coated with the silver
balide emulsion of Example I in which the emulsion is
sensitized with a conventional red sensitizer. Upon the red 5
sensitized layer is applied a green sensitive.layer described
in Example III but wherein the silver halide is sensitized
with a sensitizer of the type described in U.S.P. 2,295,276.

On top of the green sensitized layer is applied a 3% gelatin

separating layer containing yellow colloidal silver as a 30
filter layer. On top of the filter layer is coated the silver
halide emulsion of Example II. The outermost layer is
then coated with the partition layer 3 which is in turn
overcoated with the hardened strippable gelatin layer 4.

The negative was exposed and developed for 5 minutes
at 25° C. in a solution of the following composition:

35

2-amino-5-diethylamino-toluene —___.______ grams_. 4
Sodium sulfite ..._______________ ——-do__ 10
Borax . do_. 5§
Sodium hydroxide _____.___________________ do__ 1.5 40
Benzyl alcohol ___ R ce.. 3
Sodium bromide —.._.__ e gram... .5
Water - liter.. 1

The developed image was then brought into contact
with layer 6 of the receiving sheet in the presence of the
following high pH developer:

'S

5

2-2mino-5-diethylamino-toluene ~—_________ grams__ 4
Sodium sulfite _ . _________ do__. 20
Sodium hydroxide _._______________________ do... 15 50
Sodium bromide .o ___._______________ do.. 2.5
Water oo liter.. 1

Upon peeling the receiving shest from the negative, the
adhering layer 4 will be found to contain three color dye
images which are dense and stain free.

Example V

The procedure is the same as in Example I excepting
that the color former is 1 . phenyl-3 - (4 - phenylbutyryl-
amido)-5-pyrazolone. The transferred image is of excellent
quality and lends itself very readily to the involved proc-
essing.

Example VI

The process is the same as in Example I excepting that
the color former employed is 1-(4’-sulfonmorpholido-
phenyl-3-(«-phenyl) butyrylamido)-§ - pyrazolone. Dense
magenta images are obtained in layer 4.

Example VII
70

The process is the same as in Example I excepting the
color former employed is 3-benzoylacetamido-4-(N-meth-
ylbenzenesulfonamido)-toluene. Layer 4 when transferred
to the receiving sheet contains dense, stain free yellow
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Modifications of the invention will occur to persons
skilled in the art and I therefore do not intend to be limit-
ed in the patent granted except as necessitated by the ap-
pended claims.

I claim:

1. A process for producing a dye image on an un-
sensitized receiving sheet which comprises exposing to
light a photographic negative comprising a silver halide
emulsion overcoated with a hardened, strippable, hydro-
philic colloid coating, said emulsion having dispersed
therein oily packets containing a color former, said oily
packets being produced by dissolving the color former
in a substantially water insoluble, low molecular weight,
organic crystalloidal material having a boiling point above
about 175° C.,, said crystalloidal material having 2 high
solvent action for the color former and for the dye formed
therefrom and being permeable to photographic process-
ing solutions, the nature and proportions of the color
former and crystalloidal material being so chosen that
particles thereof are liquid under conditions of coating
and processing the emulsion, said color former being ca-
pable of reacting with the oxidation products of a primary
aromatic amino color developer to produce a non-dif-
fusible dyestuff image selected from the class consisting
of a quinoneimine and azomethine dye image, said color
former being free from water solubilizing groups but suf-
ficiently soluble in the aforesaid crystalloidal material as
to be incorporated in an oily packet and containing such
organic groups that at a pH of at least as high as 12.5,
the color former becomes diffusible in an aqueous me-
dium, the exposure being sufficient to ensure maximum
density in the emulsion upon color development of those
areas in the emulsion corresponding to the high-light
areas of the subject to be reproduced, color developing
the emulsion in a primary aromatic amino developer hav-
ing a pH as high as 12.5 to produce such maximum density
with complete conversion and immobilization of the color
former in the areas of maximum density to a non-diffusi-
ble dye image, providing a receiving sheet comprising a
base coated with a hydrophilic colloid containing a dif-
fusible oxidizing agent, pressing the hardened, strippable
coating on the silver halide emulsion into contact with
the hydrophilic colloid of said receiving sheet to canse
image-wise diffusion of the color former from the emul-
sion into said hardened, strippable coating and the oxi-
dizing agent from the hydrophilic colloid on said receiv-
ing sheet into said hardened, strippable coating, oxidizing
the color developer in the hardened, strippable coating by
said oxidizing agent, reacting the oxidized developer with
diffused color former in said hardened, strippable coating
to produce a dye image therein and peeling the receiving
sheet from the negative with the hardened, strippable
coating adhering to said receiving sheet.

2. The process as defined in claim 1 wherein a partition
layer of a soft hydrophilic colloid is interpolated between
the emulsion layer and the hardened, strippable coating
to expedite the transfer of said coating to said receiving
sheet.

3. The process as defined in claim 1 wherein color
development is initiated at a pH below 12.5 and is com-
pleted at a pH at least as high as 12.5.

4. The process as defined in claim 1 wherein the nega-
tive contains three superimposed emulsion layers, the
innermost being sensitive to red and containing a cyan
color former, the intermediate being sensitive to green
and containing a magenta color former and the outermost
being sensitive to blue and containing a yellow color
former.

5. The process as defined in claim 4 wherein color
development is initiated with a color developer at a pH
below 12.5 and is completed with a color developer at a
pH at least as high as 12.5.

6. A negative silver halide material for the diffusion
transfer process comprising a base coated with a silver
halide emulsion having dispersed therein oily packets con-
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taining a color former selected from the class consisting
of 1-(4'-suifonmorpholido)-phenyl-3-( a-phenyl)-butyryl-
amido-5-pyrazolone, 1-phenyl-3-(4-phenylbutyrylamido)-
5-pyrazolone and 3-benzoylacetamido-4-(N - methylben-
zenesulfonamido)-toluene, said oily packets being pro-
duced by dissolving the color former in a substantially
water insoluble, low molecular weight, organic crystalloi-
dal material having a boiling point above about 175° C.,
said crystalloidal material having a high solvent action
for the color former and for the dye formed therefrom
and being permeable to photographic processing solutions,
the proportion of the color former-and crystalloidal ma-
terial being so chosen that particles thereof are liquid
under conditions of coating and processing the emulsion.

7 The article as defined in claim 6 wherein the silver
halide emulsion is overcoated with a hardened, strippable
layer of a hydrophilic colloid.

8. A process for producing a dye image of an un-
sensitized receiving sheet which comprises exposing to
light a photographic negative comprising a silver halide
emulsion overcoated with a hardened, strippable, hydro-
philic colloid coating, said emulsion having dispersed
therein oily packets containing a color former selected
from the group consisting of 1-pheny1-3-(4-phenylbutyryl-
amido)-5-pyrazolone, 1-(4’-sulfonmorpholido) -phenyl-3-
(«-phenyl)-butyrylamido - 5 - pyrazolone and 3-benzoyl-
acetamido-4-(N-methylbenzenesulfonamido)-toluene, said
oily packets being produced by dissolving the color former
in a substantially water insoluble, low molecular weight,
organic crystalloidal material having a boiling point above
about 175° C., said crystalloidal material having a high
solvent action for the color former and for the dye formed
therefrom and being permeable to photographic process-
ing solutions, the nature and proportions of the color
former and crystalloidal material being so chosen that
particles thereof are liquid under conditions of coating
and processing the emulsion, said color former being
capable of reacting with the oxidation products of a
primary aromatic amino color developer to produce 2
non-diffusible dyestuffs image selected from the class con-
sisting of a quinoneimine and azomethine dye image, said
color former being free from water solubilizing groups
but sufficiently soluble in the aforesaid crystalloidal ma-
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terial as to be incorporated in an oily packet and con-
taining such organic groups that at a pH of at least as
high as 12.5, the color former becomes diffusible in an
aqueous medium, the exposure being sufficient to ensure
maximum density in the emulsion upon color develop-
ment of those areas in the emulsion corresponding to the
high-light areas of the subject to be reproduced, color
developing the emulsion in a primary aromatic amino
developer having a pH as high as 12.5 to produce such
maximum density with complete conversion and - im-
mobilization of the color former in the areas of maximum
density ‘to a non-diffusible dye image, providing a re-
ceiving sheet comprising a base coated with a hydrophilic
colloid containing a diffusible oxidizing agent, pressing
the hardened; strippable coating on the silver halide
emulsion into contact with the hydrophilic colloid of said
receiving sheet to cause image-wise diffusion of the color
former from the emulsion into said hardened, strippable
coating and the oxidizing agent from the hydrophilic
colloid on said receiving sheet into said hardened, strip-
pable coating, oxidizing the color developer in the hard-
ened, strippable coating by said oxidizing agent, reacting
the oxidized developer with diffused color former in said
hardened, strippable coating to produce a dye image
therein and peeling the receiving sheet from the negative
with the hardened, strippable coating adhering to said
receiving sheet.
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