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5 Claims. (Cl. 95-7) 
This invention relates to improvements in color 

photography and more particularly to the manu 
facture of photographic elements containing color 
formers, also referred to as coupling components. 

It is well known to produce images by develop 
ing a silver salt image in presence of a coupliag 
component, by which I mean a compound which, 
during the production of the silver image by the 
photographic development, couples with the oxi 
dation products of the developing agent where 
they are formed. If such coupling components 
are added to the developer solution, or incorpo 
rated in the emulsion layer, the dye which is thus 
formed by coupling is deposited in the gelatin or 
other silver halide carrier adjacent to the me 
tallic silver grain. It is desirable that the dyes 
formed should not readily wander from the place 
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of formation and it is accordingly desirable that 
they should be insoluble in water. They are 
probably not physically attached to the silver 
grain. At all; events the Silver may be subse 
quently bleached out of the carrier layer leaving 
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a pure dye image. 
When the coupling components are incorpo 

rated in the emulsion it is important that they 
should not wander or diffuse to any substantial 
extent during processing. If an emulsion con 
taining a coupling component is adjacent to or 
near to another emulsion not containing a cou 
pling component or containing a different cou 

show little or no tendency to wander from the 
emulsion layer or the emulsion grain in which 
they are incorporated but their insolubility in 
Water frequently makes it difficult for them to be 
dispersed in adequate amounts and to an ade 
quately fine degree in the emulsion. If they are 
not adequately dispersed then the dye which is 
formed tends to be produced in localized spots 
resulting in a granular appearance which impairs 
the photograpnic reproduction. 
When couplung components are incorporated in 

photographic Silver salt emulsions it is necessary 
that they should be present in fine dispersion but 
adequate concentration in order that satisfactory 
color density and good brilliance of color be pro 
duced on coupling development. In Martinez 
U.S. Patent 2,269,158, there is described a color 
photographic element having a plurality of dif 
ferentially color-sensitive photographic emulsions 
On a Support, at least one of which emulsions 
consists of Silver halide emulsified in a water 
soluble binder such as gelatin naving distributed 
through it fine, discrete particles of a water 
insolubie Water-permeable binder (such as a 
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30 pling component it is equally important that dif 
fusion or Wandering of the coupling component 
or any of them should not take place at any time 
prior to the processing, e.g. during coating. 
Numerous proposals have been made to pro 

duce coupling components which will not wander 
or diffuse from the emulsions in which they are 
incorporated. In some of these proposals at 
tempts were made so to alter the coupling com 
ponents that they would have an affinity for 
gelatin. In others, groups of high molecular 
Weight Were introduced into the coupling com 
ponents. Although it has been proposed to cause 
coupling components to be absorbed on to the 
silver halide grains with the object of avoiding 
diffusion, most of the methods proposed have in 
volved chemical synthesis of a more complex cou 
pling component from a simpler coupling com 
ponent. When this is done there is usually an 
undesirable tendency for the absorption range to 
become wider and the absorption curve to become 
flatter, resulting in less pure dye images. 

It is pointed out in Schinzel U. S. Patent 
2,306,410, that it is not necessary for the coupling 
component to be soluble. It is possible for coul 
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pling development to take place. With alkaline 
coupling development even if the coupling com 
ponent is insoluble therein, and accordingly, it 
can be insoluble in Water. The use of insoluble 

resin) containing color coupler. -- 
I have now found, and itnus forms the subject 

of the present invention, that color couplers can 
With advantage be incorporated in photographic 
Silver salt emulsions by precipitation in tine pres 
ence of Salts of Sait-Iormung water-insoluble 
binders sucn as natural or artificial gums or 
resins. I may use Water-Soluble Salts. Such as 
those of alkall metals, ammonuum, etnanolamine, 
or of other strong organic bases or Water-inSolu 
ble Saits of alkaline earth metals or of other 
Imetals whose presence in photographic emulsions 
is not deleterous, or of organic bases of conse 
plex structure or high molecular Weight Such as 
quinine or cinchonine. w 
According to one feature of the present inven 

tion, therefore, there is provided a photographic 
silver salt emulsion containing a Salt of a Salt 
forming water-insoluble binder such as a natural 
or artificial gum or resin, and a color coupler. 
According to a further feature of the invention 
there is provided a method of incorporating a 
color coupler in a photographic silver salt emul 
sion which consists in precipitating an insoluble 
salt of a salt-forming water-insoluble binder such 
as a natural or artificial gum or resin associated 
with color coupler in such emulsion, preferably 
from a Solution of such insoluble salt containing 
color coupler in an organic solvent for both. 
The emulsion may, however, contain the cation 
of the insoluble salt in which case the solution of 
coupler in organic solvent may contain the gum 
or resin itself or preferably a water soluble salt 
thereof. Suitable organic solvents are methanol, 
ethanol or acetone. 

coupling components is of advantage in that they do the present invention may be used in making 
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the elements described in Martinez U. S. Patent 
No. 2,269,158, granted January 6, 1942, and the 
methods described or claimed therein may be em 
ployed with salts of salt-forming water-soluble 
or water-insoluble binders such as gums or resins. 
Many natural or artificial gums or resins con 

tain acid radicals or salt-forming hydroxyl 
groups. Metals which may be used to form salts 
for the present invention, are magnesium, cal 
cium, strontium, barium, aluminum, cadmium, 
manganese, zinc, cerium, nickel, cobalt and 
thorium. This list is illustrative only. Resins 
which will form water-soluble or water-insoluble 
salts-suitable for use in the present invention 
are whole lac, hard lac, soft lac, hydrolysed lac 
(see for example Ayres, Batley and Knott U. S. 
Patent 2,199,978, granted May 7, 1940), colophony, 
dammar, mastic, sandarach and glycerol-phthalic 
anhydride. This list is also illustrative only. In 
stead of resins we may use, as the salt-forming 
water-insoluble binder, cellulose esters of poly 
basic acids having free carboxylic groups e. g. 
cellulose phthalate or cellulose acetate-phthalate 
(see for example Malm U. S. Patent 1884,035, 
granted October 25, 1932). Artificial resins which 
form Salts are well known (see for example U. S. 
Patent 2,161,788, granted June 13, 1939). 
The following examples illustrate the manu 

facture of silver salt emulsions according to the 
invention. In Examples 1 and 2 water-soluble 
salts of resins are used. In Examples 3 and 4 
water-insoluble salts of the resins are precipitated 
in the emulsion. - 

Eacample 1 
To 250 cc. of emulsion containing the equiva 

lent of 15 grams silver nitrate is added 30 cc. of 
an alcoholic solution containing 1 per cent p 
nitrophenacetonitrile and 10 per cent sodium salt 
of colophony. When such emulsion is developed 
with a color developer containing p-amino di 
ethylaniline as the developing agent, a well-dis 
persed and brilliant dye image is obtained. 

Eacample 2. 
As Example 1 but using the sodium salt of 

Soft lac instead of the sodium salt of colophony. 
Eacample 3 

To 250 cc. of emulsion containing the equivalent 
of 15 grams silver nitrate is added 5 cc. of a 10 
per cent aqueous solution of cadmium nitrate. 
After thorough mixing 30 cc. of an alcoholic solu 
tion containing 1 per cent 1-phenyl-3-methyl-5- 
pyrazolone and 10 per cent sodium salt of 
colophony are slowly added with agitation. 

Eacample 4 
As Example 3 but using instead of the cadmium 
lite 5 cc. of a 10 per cent nickel chloride solu 
0. V 

In the case that water-insoluble salts of the 
resins are used, as in Examples 3, and 4, treatment 
of the film with ammonia after color develop 
ment will render the resin soluble, so that it may 
be removed. ' ' 
The employment of salts of gums or resins ac 

cording to the invention possesses many ad 
Wantages: 

.(a). If the refractive index of a resin and of the 
water-soluble water-permeable binder into which 
such resin is to be incorporated are materially 
different, a bloom or matte surface may be pro 
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duced. This can often be remedied by employing 
a metallic salt, according to the present inven; 
tion, which has a refractive index closer to that 
of the binder. 

(b) The employment of salts of gums or resins 
is particularly useful in cases where the color - 
couplers are added to the emulsions in the form 
of aqueous solutions (e. g. in alkali such as caustic 
SOda). 

(c) The presence of salts of gums or resins in 
association with color coupler tends to reduce the 
tendency of the color coupler to wander from the 
emulsion in which it is incorporated. This is 
particularly important in the case of emulsions of 
silver salts in water-soluble binders such as gela 
tin and particularly important also where two or 
more emulsions are present on the same side of 
a single support and have to be differentially 
processed to color. 
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Some metallic salts of resins employed in the 
present invention can be dissolved in organic 
solvents such as alcohol, for example the cadmium 
and magnesium salts of colophony and soft lac. 
This enables them to be added in such solution to 
the emulsions using the same procedure as for 
resins themselves. 
This invention is particularly useful with color 

couplers of limited solubility as defined in Witturn 
and Weissberger U. S. application Serial No. 
314,679, filed January 19, 1940. 
Numerous variations may be made in my in 

vention within the scope of the appended claims. 
I claim: 
1. The method of preventing the diffusion in 

photographic gelatino-silver halide layers, of color 
couplers which couple with the oxidation product 
of primary aromatic amino color developers, 
which comprises mixing the color coupler with 
the gelatin and an appreciable amount of a water 
insoluble salt of a resin, 

2. The method of preventing the diffusion in 
photographic gelatino-silverhalide layers, of color 
couplers which couple with the oxidation product 
of primary aromatic amino color developers, 
which comprises mixing the color coupler with 
the gelatin and an appreciable amount of a water 
insoluble salt of a natural resin. 

3. The method of preventing the diffusion in 
photographic gelatino-silverhalide layers, of color 
couplers which couple with the oxidation product 
of primary aromatic amino color developers, 
which comprises mixing the color coupler with 
the gelatin and an appreciable amount of a water 
insoluble salt of a synthetic resin. 

4. The method of preventing the diffusion in 
photographic gelatino-silver halide emulsion 
layers, of color couplers which couple with the 
oxidation product of primary aromatic amino 
color developers, which comprises mixing the color 
coupler with the emulsion and an appreciable 
amount of a water-insoluble salt of a resin. 

5. The method of preventing the diffusion in 
photographic gelantino-silver halide emulsion 
layers, of color couplers which couple with the 
oxidation product of primary aromatic amino 
color developers, which comprises mixing with 
said emulsion a solution of a water-soluble salt of 
a water-insoluble binder and a color coupler, and 
precipitating in said emulsion a water-insoluble 
salt of said water-insoluble binder, having said 
color coupler associated therewith. 

EDWARD B. KNOTT. 


