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1 
This invention relates to 

sions and more particularly to chemical 
tizers therefor. 

photographic emul 
sensi 

’ ' The digestion of washed photographic emul 
sions, free from silver halide solvents, is known to 
increase sensitivity without appreciable change 
in grain size. This process of chemical sensitiza 
tion was originally ascribed to formation of 
metallic silver nuclei by reaction of the silver 
halide with the gelatin or other vehicle. It is 
now known to be associated in gelatin emulsions 
primarily with the presence of reactive sulfur 
compounds which form silver sul?de. The for 
mation of metallic silver and its participation in 
the chemical sensitization, has been regarded as 
probable, but there is little, if any, concrete evi 
dence that reducing agents are capable of acting 
as chemical sensitizers. It has been demonstrated 
that sul?tes can, under certain conditions such 
as relatively high silver ion concentration, act as 
chemical sensitizers and that the product of the 
reaction of sodium sul?te with silver bromide 
is probably metallic silver. Also the combined use 
of reducing agents such as arsenites with sulfur 
compounds for hypersensitizing has been dis 
closed. However, there are few speci?c com 
pounds which act as chemical sensitizers other 
than those reacting to form silver sul?de. Stan 
nous salts and alkali metal stannites, well known 
for their reducing properties, are described in the 
literature only as causing fog when used in con 
nection with photographic emulsions for purposes 
other than sensitizing. 

I have found that under the proper conditions 
stannous compounds act as chemical sensitizers ' 

in a manner com 

parable to sulfur compounds and that this 
activity can be superimposed on that of sulfur 
and natural gelatin sensitizers as well as optical 
sensitizers, particularly the latter. 

Therefore, one object of my invention is to pro 
vide stannous compounds effective as emulsion 
sensitizers. Another object is to provide condi- - 
tions under which stannous compounds are effec 
tive emulsion sensitizers. A further object is to 
provide photographic emulsions containing the 
novel sensitizers. Other objects will become ap 
parent from the following description of my 
invention. 
The objects of my invention are accomplished 

in part by incorporating into photographic emul 
sions small quantities of stannous compounds 
such as stannous halides. The exact type of stan 

~ nous compound is not especially critical but 
stannous salts soluble in water but not readily 55 at 62° 
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‘decomposed are preferred, and 
2 s . . . . 

because of the 
aerial oxidation of alkali metal stannites, these 
are less preferred because of the dif?culty'of ob 
taining reproduceable results. Therefore, acid 
solutions of stannous salts such as stannous chlo 
ride, stannous bromide, iodide, ?uoride and sul 
fate are preferred. 
The stannous compounds are used in silver 

halide emulsions in quantities of the order of from 
1><10—7 to 4<l><10—6 mol per 'mol silver halide. 
When using stannous salts such as stannous 
halides, especially stannous chloride or stannous 
sulfate, I can use a range of concentration of 
from about 1 x 10-’1 to 20><10—6 mol per mol silver 
halide, preferably about 1><10—6 to 9><l0~6 mol 
per mol silver halide with the faster bromoiodide 
emulsions of the type shown in the examples 
below. When using alkali metal stannite solu 
,tions made from the stannous salts, I prefer to use 
from about lxlO-“l mol per mol silver halide up 
to about 44><l0—6 mol per mol silver halide, the 
higher quantities sometimes being required when 
the conditions of operation cause excessive aerial 
oxidation of the stannite solutions. Generally 
speaking, the lower ranges of concentration of 
stannous salts are used with the faster emulsions 
and up to about 20x 10-6 mol per mol silver halide 
with slower ?ne-grained emulsions except when 
using stannite solutions. Other factors well 
known to those skilled in the art will be found to 
in?uence the optimum concentration of stannous 
salt to obtain the characteristics desired for a 
given photographic emulsion. The appearance of 
fog with a given emulsion and concentration of 
stannous salt is a good criterion to follow indicat 
ing that too much salt has been used. 
The following examples are given as illustrative 

of means of carrying out my invention: 

Example 1 

An acid stannous chloride solution was pre 
pared by dissolving stannous chloride in water 
and adding a trace of mineral acid until the solu 
tion had a pH of approximately 3. A fast nega 
tive type non-optically sensitized gelatino-bromo 
iodide emulsion as normally prepared ready for 
coating, was treated with the varying amounts 
of- the acid stannous chloride solution shown in 
the table following (Samples Nos. 3-7) at 40° C. 
for about 10 minutes before coating and drying on 
a support. Two samples of the original emulsion 
were coated as controls, the ?rst sample No. 1 
being treated for about ten minutes at 40° C. and 
sample No. 2 being treated for about ?ve minutes 

0. before coating. The sensitometric 
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characteristics of the various samples were deter 
mined in the usual manner by exposure in an 
Eastman Type IIB Sensitometer and development 
in a developing solution of the following con 
centration for 4 minutes at 68° F. 

Water, about 125° F. (50° C.) ______ __cc.__ 500 
p-Methylamino-phenyl sulfate ___grams__ 2.2 
Sodium sul?te, desiccated _______ __do____ 96.0 
Hydroquinone __________________ __do____ 8.8 ' 

Sodium carbonate, desiccated ____,____:dog____; 7 48.0 
Potassium bromide _____________ __do____ .5.() 
Cold water to make ______ __ _____ __liter__ 1.0 

The characteristics of the various emulsion 
samples processed as above are shown in the fol 
lowing table: I 

M01 SnOlgX mli 
Sample N o. 10_8 per mol 8 eed Gamma Fog 

silver ‘halide p 

0 415 l. 37 . 05 
0 435 l. 54 . 05 

l. l 465 l. 41 . 04 
2. 2 515 1. 41 . 05 
4. 4 500 .7 1.44 .05 
6. 6 605 l. 48 . O5 
8. 8 575 1. 40 . 05 

The other stannous salts of my invention can be 
used in a, similar fmanner to sensitize photo 
graphic emulsions. 

Ezcample 2 

An alkaline stannite solution was prepared by 
dissolving stannous chloride in water and adding 
su?icient sodium hydroxide to dissolve the oxide 
?rst formed. To samples of a moderately fast 
process type of silver halide emulsion as normally 
prepared ready’ for ‘coating, were added varying 
amounts of the stannite solution shown in the 
table following. The samples and the original 
emulsion were coated and dried on a support, 
then tested as described in Example 1 above. 
The results of the test ‘are as follows: > 

Mol sodium 
. stannite 

Sample No. X 10-6 per l0/i Gamma Fog 
mol silver Speed 
halide 

0 60. 5 2. 33 . 04 
11 79. 5 2. 26 . 04 
22 ' 81. 5 2. 33 . 04 
44 95. 5 2. 30 . 05 

Under the conditions of operation used for sen 
sitizinir the. emulsion above with» alkaline stannite 
solution, it is believed that the stannous com 
pound had decomposed somewhat before it was 
added to the emulsion. V 

The stannous- compounds. of my invention em 
ployed as above described react very quickly to 
enhance the speed of the emulsions and usually 
it is not necessary to heat the emulsion after 
addition of the sensitizer. Therefore, the com 
pounds may be added at practically any point 

10 

during the preparation of an emulsion, either 
during a digestion step or after a preliminary 
digestion and washing before ?nal melting and 
digestion of the emulsion, as desired. If pre 
ferred, the emulsion may be prepared by elimina 
tion of the washing step to produce the so-called 
unwashed type of emulsion. ' 
The usual addenda such as optical sensitizers, 

antifoggants, spreading agents and hardeners 
may be used in the emulsions which are sensi 
tized with the compounds of my invention and I 
‘am not limited as to choice of the vehicle for the 
emulsion in the respect that in addition to gelatin, 

._ other materials permeable to water such as poly 
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vinyl alcohol, partially hydrolized cellulose esters 
such as partially hydrolized cellulose acetate and 
the like, may be used. 
My invention having been described, I would 

have it understood that the preceding description 
is by way of example only and that my invention 
is to. be taken as limited :only by the scope of 
the appended claims. ' 

What I claim is: 
1. A light-sensitive photographic. emulsion com 

prising silver halide and from 1>< l0—7 to 44 ><’10—6 
mol of a water soluble .stannous compoundv per 
mol of silver halide as a chemical sensitizing 
agent. 

2. A light-sensitive photographic. emulsion com 
prising silver halidev and from l>< 1.0-7 to 20x10"6 
mol of a water soluble stannous compound per 
mol of silver halide as a chemical sensitizing 
agent. 

3. A light-sensitive photographic. emulsion com 
prising silver halide. and from 1 x 10"7 to 44X 10—6 
mol of stannite compound per mol of silver halide 
as a chemical sensitizing agent. 

4. A light-sensitive photographic emulsion com 
prising silver halide and from'lx 10*‘7 to 20X 10-6 
mol of stannous, salt per mol of silver halide as 
a, chemical sensitizing agent. ' 

5. A light-sensitive photographic emulsion com 
prising silver . bromide, and from 1 X 10-7 to 
20><10—6 mol of Stan-nous salt .per mol of silver 
bromide as a chemical sensitizing agent. 

6. Al-ight-sensitive photographicemulsion com 
prising silver bromide and from l X 10*6 to 9>< 10—6 
mol of stannous salt per; mol of silver halide ‘as a 
chemical sensitizing agent. 

'7. A light-sensitivephotographic emulsion com 
prising silver halide and from 1><>10—7v to 20x10-6 
mol- of stannous halide per mol of silver halide 
as a chemical sensitizing agent. 

8. A light-sensitive photographic emulsion com 
prising silver halide and from 1><l0-7 to 20x10-6 
mol of stannous chloride .per mol of silver halide 
as a chemical sensitizing agent. 

9. A light-sensitivephotographic emulsion com— 
prising silver halide and from l X 10-1130 20X 10-6 
mol of stannous sulfate per mol' of silver halide 
as a chemical sensitizing; agent. ' 
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