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This invention relates to photography and par 
ticularly to the rapid processing of photographic 
materials. 

Photographic processing of the customary Silver 
halide emulsions after exposure includes the 
essential steps of development, fixing, Washing 
and drying. Optional steps such as reduction ton 
ing, etc., may be included but are not essential to 
the formation of a photographic image. These 
essential steps consume an appreciable amount of 
time and in many cases the tine required for con 
pletion of each step cannot be shortened Without 
harning the quality of the final picture. 
Yackel U. S. application, Ser. No. 594,589, filed 

May 18, 1945, describes a rapid processing method 
according to which a developed silver image is 
stabilized by treatment with a Solution of a con 
pound which does not react with metallic silver 
and Which forms a light-inert Silver COmplex by 
reaction with undeveloped silver halide. the 
stabilization bath is used only until the silver 
halide has been substantially completely con 
verted to a complex With the stabilizing compound 
and the complex is left in the emulsion layer, the 
layer being dried without any further treatment, 
such as Washing. While the method of the Yackel 
application is satisfactory for the stabilization of 
images which are not to be stored under adverse 
conditions, it has the disadvantage that the sil 
wer images tend to fade When Stored under condi 
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tions of high temperature and humidity. A fur 
ther disadvantage is that certain of the Stabilizing 
agents such as thiosulfates tend to crystallize on 
the surface of the photographic emulsion. 

It is therefore an object of the present invention 
to provide a rapid processing method for Silver 
halide emulsion layers which produce prints stable 
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to high temperature and humidity. A further ob 
ject is to prevent crystallization of the stabiliza 
tion agent on the emulsion layer during or after 
stabilization by my method. Other objects Will 
appear from the following description of my 
in Vention. 
These objects are accomplished by the tech 

nique described herein which includes stabilizing 
the image in the presence of a metal below silver 
and above osmium in the electromotive series, 
Without Washing the print. 
According to the stabilizing process described in 

Yackel U.S. application, Serial No. 594,589, a sil 
ver halide emulsion, preferably a gelatino-silver 
halide emulsion is exposed in the usual Way and 
is then developed in the customary silver halide 
developing agent. If the enulsion is coated on a 
paper or other porous support, it is desirable to 
Wipe. the surface of the emulsion. With a sponge, a 
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rubber roll, or other applicator wet with the devel 
oping solution so that the paper support is not 
Soaked With the developing solution. After devel 
opment has taken place, the excess developing 
agent present on the Surface of the print is re 
moved by any convenient means such as a squee 
gee and the print treated with a stabilizing solu 
tion. The purpose of the stabilizing agent is to 
make the undeveloped silver halide Substantially 
incapable of further photo-Sensitivity. The sta 
bilizing agent must be a compound which does not 
react readily with metallic silver and which forms 
a light-inert silver complex by reaction with the 
undeveloped silver halide in the emulsion layer. 
The resulting silver complex should be light-col 
ored or transparent so that it does not interfere 
With the Viewing or printing of the final image. 

Stabilizing agents described for this purpose in 
the Yackel application, Serial No. 594,589, are 
compounds containing doubly-bonded sulfur or an 
SH linkage, such as alkali metal and annonium 
thiosulfates and thiocyanates, thiourea, and thio 
glycolic acid. Additional stabilizing agents which 
I have found suitable for this process include the 
following: 

HN-Co 
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HN-CO 

Thiobarbituric acid 
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4-Aminomethyl-2-mercapto imidazole 
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2-Mercapto-5-amino-benzimidazole 
HS. CEICOOH 

Thioglycolic acid 
SH 

C 
/ N 

N N 

HNé e - OE 
of 
H 

6-Amino-2-thio-4-hydroxy-pyrimidine 
NSC-CSN 

Dithiooxamide 
C (CH3)3CSNH 

Thio trimethyl acetamide 
CESECEINEICOOHHCl 
Cysteine hydrochloride 

H H 
CH3-C-C 

H. NH 
No? 
S 

Propylene thiourea 
CHCSNH, 

Thioacetamide 
CH3CH2CSNH2 

Thiopropionamide 
S-CHCONHNE. 

Thioglycolic hydrazide 

The essential feature of the present invention is 
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the stabilization with these agents in the presence 
of a metal below silver, and above osmium in the 
electromotive series. The metals of this class in 
clude palladium, platinum, gold, iridium and 
rhodium (see Mellor, “Modern Inorganic Chem 
istry,' i925, page 433). Suitable compounds are 
gold chloride, palladium chloride, iridium sesqui 
chloride and chloroplatinic acid (H2PtCl6). These 
compounds may be present in the stabilizing bath 
or in the emulsion layer. When used in the sta 
bilizing bath, suitable amounts are from 0.01 to 10 
grams per liter. An amount of the order of 0.04 
gram per liter of wet emulsion is suitable for use 
in the emulsion. 
My invention will be further illustrated by ref 

erence to the following examples. 
Typical stabilizing solutions are represented by 

the following examples. 

Eacample 1 

Thiourea ------------------------- grams-- 40 
Acetic acid-------------------- milliliters.-- 60 
Gold chloride---------------------- gram... 1 
Water to--------------------------- liter-- i. 

Eacample 2 
Thiourea ------------------------ granas - 40 
Gold chloride --------------------- grams-- 5 
Citric acid------------------------ grams. 15 
Sodium citrate-------------------- grams-- 10 
Water to--------------------------- liter-- i. 

Eacample 3 
Sodium thiosulfate ---------------- grams-- 150 
Sodium bisulfite------------------- grams-- 15 
Gold chloride ---------------------- gran-- 1 
Water to ------------------------...sliter-- 

40 

45 

50 

55 

60 

65 

4. 
Eacample 4 

Ammonium thiosulfate ------------grams - 100 
Sodium bisulfite------------------- grams-- 15 
Acetic acid--------------------milliliters-- 10 
Gold chloride------------------ gram-- 0.25 to 1 
Water to --------------------------- liter-- 1 

Eacanople 5 
Water ------------------------------ cc 750 
Gold chloride ---------------------gram-- 0.24 
Ammonium thiocyanate----------- gramS. 60 
Acetic acid (glacial)------------------cc.-- 10 
Water to ---------------------------liter 1 

The following example illustrates the incorpo 
ration of my compounds in the emulsion layer. 

Eacample 6 

To a gelatino-silver halide emulsion there was 
added just before coating 0.2 gram of gold chlo 
ride per 5000 cc. of wet emulsion. This emulsion 
was coated, developed and treated with a stabiliz 
ing bath such as those of Example 4 or Example 5 
Without the gold chloride. A check emulsion 
without the gold chloride was treated in the same 
way after processing and upon storage at 100 F. 
and 90% relative humidity for six days Was found 
to bleach to a brownish-yellow image. The emull 
Sion containing the gold chloride showed greatly 
improved resistance to bleaching under similar 
conditions. 
The use of Salts of metals below silver and 

above osmium in the electromotive series to in 
prove the heat and high humidity stability of im 
ages treated with alkali metal and ammonium 
thiocyanates is not a part of my invention but is 
the invention of William L. Brice as described in 
application, Serial No. 624,570 filed concurrently 
herewith, now Patent No. 2,448,857, September 7, 
1948. 

I have found that while many of the stabilizing 
solutions described herein are satisfactory when 
used on paper emulsions as regards crystalliza 
tion of salts on the prints, in certain cases, the 
stabilizing agent crystallizes on the surface of the 
emulsion on drying. This is particularly true in 
the case of film emulsions coated on transparent 
cellulosic supports and stabilized with thiosulfate 
solutions. I have found that this crystallization 
may be prevented by incorporating certain hy 
droxy-substituted aliphatic amines in the stabi 
lizing bath. The hydroxy aliphatic amine may 
be added to the thioSulfate Solution and Sufficient 
acid then added to neutralize the solution or they 
may ba added as the annine thiosulfate, replacing 
all or part of the ammonium thiosulfate. The 
amines do not increase the stability of the silver 
complex formed with the stabilizing agent or pre 
vent the fading of the silver image but are used 
only to prevent crystallization on the surface of 
the emulsion. 

Suitable hydroxy aliphatic amines which I have 
used for this purpose are ethanolamine, diethan 
olamine, triethanolamine, (3-diethylamino ethyl 
alcohol, trimethylolaminomethane, 2-amino-2- 
methyl-1-propanol and 2-amino - 2 - methyl-1,3- 
propanediol. 
As in the case of the process described in Yackel 

application, Serial No. 594,589, hardened emul 
sions must be used with the present process. Pos 
itive emulsions such as are used on photographic 
papers are generally hardened and no further 
hardening treatment is required. However, in 
the case of certain negative film emulsions, the 
emulsion must be hardened beforestabilizing-ac 
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cording to my invention. This can be done with 
a formaldehyde hardening bath before or after 
development or in any other suitable way. 
Although the emulsion may be immersed in the 

developing and stabilizing solutions, I prefer 
ineirely to moisten the surface of the emulsion 
With the solutions except in the case of films and 
plates. huS in the case of paper supports, nois 
tening the Surface of the emulsion only, prevents 
the Support from becoming wet and the drying 
done is thereby greatly reduced. 

It will be apparent from the foregoing de 
scription of my invention that all or a major 
part of the silver remains in the emulsion after 
stabilization, his differs from the customary 
fixing and Washing in which the intent is to re 
move the residual silver halide from the emul 
Sion. The unexposed silver inaide is converted 
to a complex With the stabilizing agent and it 
is desirable that this complex be as stable and 
permanent as possible so that there is little fad 
ing or discoloration of the final image. 

it will be understood that the examples and 
modifications included herein are illustrative 
only and that my invention is to be taken as 
limited only by the scope of the appended claims. 
I claim: 
1. A rapid process for the formation of an 

image in a hardened silver halide photographic 
layer Which comprises exposing Said layer, de 
veloping it with a silver halide developing agent 
and stabilizing it in the presence of a metal be 
low silver and above osmium in the electromotive 
series, With a compound Selected from the class 
consisting of compounds containing sulfur 
doubly bonded to a single carbon aton and Ski 
linkages borded to a carbon atom which does 
not react readily with metallic silver and which 
forms a light-inert silver complex by reaction 
With undeveloped silver halide, only until the 
silver halide has been substaitially competely 
converted to a complex by reaction with said 
compound, leaving said complex in said layer 
and drying said stabilized image without any 
further treatient. 

2. A rapid process for the formation of an 
image in a hardened silver halide photographic 
layer which comprises exposing said layer, de 
veloping it with a silver halide developing agent 
and stabilizing it in the presence of a chloride 
of a metal below silver and above osmium in the 
electromotive series, with thiourea, only until 
the unexposed silver halide is substantially comi 
pletely converted to a light inert silver complex 
by reaction with the stabilizing material, and 
drying said stabilized image without any further 
treatment. 

3. A rapid process for the formation of an 
image in a hardened silver halide photographic 
layer which comprises exposing said layer, de 
veloping it with a silver halide developing agent 
and Stabilizing it in the presence of a chloride of 
a metal below silver and above osmium in the 
electromotive Series With ammonium thiosulfate, 
only until the unexposed silver halide is substan 
tially completely converted to a light inert, silver 
complex by reaction. With the stabilizing mate 
rial, and drying said stabilized image Without 
any further treatment. 

4. A rapid process for the formation of an 
image in a hardened silver halide photographic 
layer which comprises exposing said layer, de 
veloping it with a silver halide developing agent 
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and stabilizing it in the presence of gold chlo 
ride, With ammonium tinioSulfate, only until the 
inexposed silver halide is substantially coin 
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pletely converted to a light inert, silver complex 
by reaction with the stabilizing naterial, and 
drying said stabilized image without any further 
treatment. 

5. A rapid process for the formation of an 
image in a hardened silver halide photographic 
layer which comprises exposing said layer, de 
Veloping it. With a silver halide developing agent 
and stabilizing it by treatment with a solution 
Of a compound selected from the ciass consist 
ing of compounds containing sulfur doubly 
bonded to a single carbon atom and SH linkages 
bonded to a carbon atom which does not readily 
react, With metallic silver and Which forms a 
light-inert Silver complex by reaction. With ul 
developed silver halide, only until the silver 
halide has been substantially completely Con 
verted to a complex with said compound, said 
Solution containing a metal below silver and 
above osmium in the electromotive series, leaving 
said complex in said layer and drying said stabi 
lized image without any further treatment. 

6. A rapid process for the formation of an 
innage in a hardened silver halide photographic 
layer which comprises exposing said layer, de 
veloping it. With a silver halide developing agent 
and stabilizing it by treatment with a solution 
of thiourea containing gold chloride, only until 
the unexposed silver halide is substantially con 
pletely converted to a light inert silver complex 
by reaction with the stabilizing material, and 
drying said stabilized image without any further 
treatment. 

7. A rapid process for the formation of an 
image in a hardened silver halide photographic 
layer which comprises exposing said layer, de 
veloping it with a silver halide developing agent 
and stabilizing it by treatment with a solution 
of ammonium thiosulfate containing gold chlo 
ride, only until the unexposed silver halide is 
substantially completely converted to a light 
inert silver complex by reaction with the stabi 
lizing material, and drying said stabilized image 
Without any further treatment. 

8. A rapid process for the formation of an 
image in a hardened silver halide photographic 
layer which comprises exposing said layer, de 
veloping it with a silver halide developing agent 
and stabilizing it by treatment with a solution 
of ammonium thiosulfate containing gold chlo 
ride and a hydroxy aliphatic amine, only until 
the unexposed silver halide is substantially com 
pietely converted to a light inert silver complex 
by reaction with the stabilizing material, and 
drying said stabilized image without any further 
treatment. 

HAROLD D. RUSSEL. 
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