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The invention described herein may be manufactured 
and used by or for the Government for governmental 
purposes without the payment of any royalty thereon. 

This application is a continuation-in-part of the appli 
cation of Marilyn Levy, Serial Number 758,871, filed 
September 3, 1958, now abandoned, for Post Latensifica 
tion of Photographically Sensitive Materials. 

This invention relates to a method of increasing the 
effective speed of silver halide photographic emulsions. 

Several methods of increasing the useful film speed of 
photographic emulsions have been described in photo 
graphic literature and used in practice. Examples of Such 
prior methods are as follows: The use of high speed de 
velopers or extended development time; hypersensitization 
or treatment before camera exposure; intensification after 
development; and latent image intensification or latensifi 
cation between exposure and development. Latensifica 
tion may be accomplished by bathing the emulsion in a 
Solution of certain chemicals, exposure to vapors or expo 
sure to light. This invention relates to latensification by 
bathing. 

Prior methods of latensification by bathing after expo 
sure and before development have included certain pro 
cedural techniques which render such methods unsatis 
factory. According to these prior procedures, the film must 
be bathed for prolonged periods and then squeegeed and 
dried at normal tenniperature before it can be developed in 
the conventional manner. The inconvenience of drying 
film at room temperature in the dark precludes the prac 
tical utilization as a method of increasing film speed. 
The present invention is based on the discovery that cer 

tain chemical compounds, the nature of which will be spe 
cified later, serve to effectively increase the film speed of 
silver halide photographic emulsions when used as a post 
latensification bath after exposure, and before devel 
opment. The latent image is intensified by pre-bathing 
for a minute or less in a very dilute solution of these 
compounds. Following this treatment, the wet film, which 
can be washed free of the latensification solution, if de 
sired, is placed directly in any developer and processed in 
the conventional manner to yield a speed increase of two 
to four times that of a film processed in developer only. 
The necessity for drying film after post-latensification is 
eliminated. Moreover, there is no increase in gamma over 
that obtained from normal development. 
The bath in which the emulsion is treated prior to de 

velopment is a dilute aqueous solution of the general class 
of compounds called polyalkylene amines having the for 
mula 

H2N-(CHR)-(CHR)-NH) 
-(CHR)-(CHR)-NH2 

Wherein x and y are integrals not greater than 4 and in 
ranges from 0 to 4 and in which R is selected from the 
group consisting of alkyl radicals and hydrogen. 
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It is a primary object of the invention to provide a 

technique for increasing the effective sensitivity of silver 
halide photographic emulsions. 
A further object of the invention is to provide a method 

for increasing effective sensitivity in silver halide photo 
graphic emulsions while at the same time retaining sub 
stantially all of the quality characteristics inherent in the 
film when processed normally without the benefit of in 
creased speed contributed by the invention. 
A further object of the invention is to provide a method 

of increasing effective sensitivity in silver halide photo 
graphic emulsions without appreciably increasing the total 
processing time. 
A further object of the invention is to provide a method 

of substantially increasing the effective sensitivity of a sil 
ver halide photographic emulsion without a change in 
gainia. 

Other objects and features of the invention will more 
fully appear from the following description and will be 
particularly pointed out in the claims. 
To provide a better understanding of the invention spe 

cific examples of suitable materials and techniques for 
the practice thereof will be described. 

Prior to the invention substances which had been used 
to effect post latensification had not been wholly satis 
factory since they involved extra processing steps and 
produced undesirable effects upon the emulsion which re 
sulted in serious deviation in the characteristics of the 
processed image from that of a normally processed film 
without latensification. The invention supplies suitable 
chemical Substances for the practice of latensification and 
simplifies the procedure. 

It has been found that the speed of an emulsion can be 
doubled or quadrupled by bathing it after exposure and 
before final processing in an aqueous solution of a com 
pound belonging to the general class of compounds called 
polyalkylene amines. Examples of compounds in this 
class are ethylene diamine, propylene diamine, triethylene 
tetramine, tetraethylene pentamine, and diethylene tri 
amine. 
The procedure for treating emulsions is as follows: The 

emulsion is first exposed in the camera according to the 
desired speed rating, which would normally be about three 
times faster than the manufacturer's speed rating. After 
exposure the film is bathed in an aqueous solution of 
ethylene diamine or other compounds above stated. Al 
though it is not essential, the emulsion may then be 
washed slightly to remove the ethylene diamine and pre 
vent contamination of the developer. At this time the 
film may be treated in the same manner as any exposed 
film. The latensification effect is not changed by the wash 
ing or any Subsequent processing. It may now be devel 
oped to the desired gamma in any standard developer or 
any specialized developer including the fast acting or slow 
acting types. It is then fixed in the conventional manner 
and dried. If the emulsion is developed in a developer for 
the recommended time, it will have the same gamma as 
it would have if it had been processed without the post 
latensification bath. 

In the treatment procedure the time periods and the 
concentration of the post latensification bath are not criti 
cal. The concentration of the bath may vary from .05 
to .3 molar solution in water. Bathing time may be 15 
Seconds to 5 minutes. Washing time may vary from 0 
to 10 minutes. 
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Any silver halide type emulsion may be processed by 
the method of the invention. Typical examples of such 
film are Eastman Panchromatic Negative Tri-X film, 
Kodak Tri-X Aerecon film and Kodak Plus-X Aerecon 
film. In the following examples the latter film was used. 

Example 1 

The exposed film was first bathed for 1 minute in a 
.2 molar solution of propylene diamine, then washed for 
2 minutes and developed in the following formula for 1 
minute: 

Water ---------------------------------- liter. - 1 
p-Methylaminophenol Sulphate --------------- g-- 3 
Sodium Sulphite ---------------------------- g-- 45 
Hydroquinone -----------------------------g-- 12 
Sodium carbonate -------------------------- g-- 80 
Potassium bromide ------------------------- g-- 2 

The film was then fixed, washed and dried. 
Example 2 

The exposed film was first bathed for 4 minute in a 
.1 molar solution of triethylene tetramine, then washed 
for 8 minutes and developed in the following formula for 
1 minute: 

Water --------------------------------- liter-- 1 
Sodium Sulphite --------------------------- g-- 91 
Sodium carbonate ------------------------- g-- 165 
Potassium bromide ----------------------- g-- 4 
Hydroquinone ----------------------------- g-- 40 
1-phenyl-3 pyrazolidone -------------------- g-- 1 
Benzoltriazole ----------------------------- g-- .4 

The film was then fixed, washed and dried. 
Example 3 

The exposed film was first bathed in a .4 molar solution 
tetraethylene pentamine for 15 seconds, then washed for 
1 minute and developed in the following formula for 4% 
minutes: 

Water ----------------------------------liter-- 1 
p-Methylaminophenol Sulphate --------------- g-- 2.5 
Sodium Sulphite --------------------------- g-- 50 
Hydroquinone ----------------------------- g-- 2.5 

9. 
9. 

Sodium metaborate ------------------------- 20 
Potassium bromide ------------------------- 

The film was then fixed, washed and dried. 
Example 4 

The exposed film was first bathed in a 3 molar solution 
of diethylene triamine for 30 seconds, then washed for 5 
minutes and developed in the following formula for 10 
minutes: 

Water --------------------------------- liter... 1 
p-Methylaminophenol Sulphate --------------- g-- 2 
Sodium Sulphite ---------------------------g-- 100 
Hydroquinone ---------------------------- g-- 5 
Borax ----------------------------------- g-- 2 

Then fix, wash and dry the film. 
Example 5 

The exposed film was first bathed in a .1 molar solution 
of ethylene diamine for 1 minute, then washed for 1 min 
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4. 
ute and processed in the following monobath formula for 
2 to 3 minutes: 
Water ---------------------------------- liter-- 1 
Sodium Sulphite ---------------------------- g-- 60 
Hydroquinone ------------------------------g-- 30 
Sodium hydroxide -------------------------- g-- 25 
1-phenyl-3 pyrazolidone --------------------- g-- 3 
Sodium thiosulphate -------------------g-- 100-250 
Formaldehyde, 37% ----------------------- cc-- 10 
The film was then rinsed and dried. 
In the above examples of the practice of the invention 

the Kodak Plus-X Aerecon film used showed an increased 
speed of from 2 to 4 times its rated speed of A.S.A. 80. 
The other film types processed showed a similar increase 
in speed. 
What is claimed is: 
. A method of processing silver halide photographic 

emulsions to increase their effective speed comprising ex 
posing the emulsion, then first bathing the emulsion for 
from 15 seconds to 5 minutes in an aqueous solution of 
a compound having the structural formula 

in which x and y are integrals not greater than 4 and in 
ranges from 0 to 4 and in which R is selected from the 
group consisting of alkyl radicals and hydrogen said Solu 
tion having a concentration of from .05 to .5 molar in 
water and thereafter developing and fixing the image in 
solution separate from the said first bath. 

2. A method of processing silver halide photographic 
emulsions according to claim 5 and wherein the said first 
bath is an aqueous solution of ethylene diamine having a 
concentration of .05 to .5 molar in water. 

3. A method of processing silver halide photographic 
emulsions according to claim 1 and wherein the said first 
bath is in an aqueous solution of propylenediamine having 
a concentration of .05 to .5 molar in water. 

4. A method of processing silver halide photographic 
emulsions according to claim 1 and wherein the said first 
bath is an aqueous solution of diethylene triamine having 
a concentration of .05 to .5 molar in water. 

5. A method of processing silver halide photographic 
emulsions according to claim 1 and wherein the said first 
bath is an aqueous solution of tetraethylene pentamine 
having a concentration of .05 to .5 molar in water. 

6. A method of processing silver halide photographic 
emulsions according to claim 1 and wherein the said first 
bath is an aqueous solution of triethylene tetramine having 
a concentration of .05 to .5 molar in water. 
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