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1. 

This invention relates to the production of 
photographic light-sensitive emulsions and to the 
production of photographic light-sensitive ele 
ments including layers of such emulsions. 

It is well known that photographic emulsions 
consisting predominantly of silver chloride, un 
less steps are taken to prevent it, yield on devel 
opment images which tend to be greenish-black 
or brownish-black rather than a good neutral 
black. This phenomenon also occurs to some ex 
tent in the case of emulsions consisting predomi. 
nantly of silver bromide, especially fine grain 
emulsions of this type, but whereas it is known 
that by the addition of certain compounds it is 
possible to correct the image colour of silver chlo 
ride emulsions so that the images obtained are 
more of a bluish black, the compounds added to 
such emulsions to produce this correction usually 
have little or no effect on silver bromide emul 
sions. 
According to the present invention the colour 

of the developed image in photographic silver 
halide emulsions, including silver bromide emul 
Sions, is improved by applying to the emulsion, at 
a stage not later than its development, a small 
quantity of a compound of the general formula: 

wherein R1 is a hydrogen atom or a substituent 
group, e. g., alkyl (for instance methyl, ethyl, 
propyl or higher alkyl), aryl (for instance phenyl 
or naphthyl), aralkyl (for instance benzyl or 
naphthyl methyl), amino, hydrocarbon-oxy (for 
instance alkoxy), hydrocarbon thiol (for instance 
alkylthiol), allicyclic (for instance cyclopentyl or 
cyclohexyl) or heterocyclic (for instance furoyl, 
nicotinoy, picolinoyl, coumaryl or indolyl) or a 
Substituted group of any of these types, and R2 
is an amino, hydrocarbon-oxy (for instance alk 
Oxy), hydrocarbon thiol (for instance alkylthiol) 
or a substituted group of any of these types. 
Some typical examples of compounds suitable 

for use are: 
(a) Acetylthiosemicarbazide 

CH3CONH.N.H.CSNH2 
(b) Formyl-4-ethyl-thiosemicarbazide 

HCO.N.H.N.H.C.S.N.H.C2H5 
(c) Acetyl-dithiocarbazinic acid methyl ester 

CH3CONHN.H.C.S.SCH3 
(d) 1-carbaminyl thiosemicarbazide 

NH2CONHNH.CS.NH2 
(e) Benzoyl-dithiocarbazinic acid methyl ester 

C6H5,CO.NHNH.C.S.SCH3 
(f) Propionyl-dithiocarbazinic acid methyl ester 

C2H5.C.O.N.H.N.H.C.S.SCH3 
(g) Carbethoxy-dithiocarbazinic acid methyl es 

ter 
C2H5O.CONHNH.CSSCH3 

(h) Acetyl-dithiocarbazinic acid benzyl ester 
CH3CONHNH,CSSCH2C6H5 
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(i) Acetyl-4:4-diethyl-thiosemicarbazide 
CH3CO.NHN.H.C.S.N(C2H5)2 

(f) Furoyl-dithiocarbazinic acid methyl ester 
(CH3O)CO.N.H.N.H.C.S.SCH3 

(k) Cyclohexyl carbonyl-dithiocarbazinic acid 
methyl ester 

C6H11.C.O.N.H.N.H.C.S.SCH3 
(l) Butyryl-dithiocarbazinic acid methyl ester 

C3H,CO.NH.NH.CS.SCH3 
The preparations of compounds (a), (b), (d) 

and (e) are described in Beilstein's “Handbuch 
der Organische Chemie,'' 4th edition, compounds 
(c) and (f) may be prepared by treating methyl 
dithiocarbazinate with the appropriate acetic or 
propionic anhydride or with the appropriate 
acetyl or propionyl chloride in pyridine, and com 
pound (g) may be prepared by treating methyl 
dithiocarbazinate With ethyl chloroformate in 
pyridine. Compound (h) may be prepared by re 
acting benzyl dithiocarbazinate with acetic an 
hydride or acetyl chloride in pyridine and com 
pound (i) may be prepared by the analogous 
method described in Journal fir Praktische 
Chemie, volume 159 at pages 189-192 (1941). 
Compound (ii) may be prepared by reacting 
methyl dithiocarbazinate with furoic anhydride 
or furoyl chloride, and (k) by reacting methyl di 
thiocarbazinate with cyclohexane carboxylic acid 
anhydride or chloride. Compound (l) may be 
prepared by reacting methyl dithiocarbazinate 
with butyric anhydride or butyryl chloride in 
pyridine. Other compounds included within the 
scope of this invention may be made by analogous 
methods using the appropriate starting materials. 
The compounds are preferably applied to the 

emulsions by actual inclusion in the emulsion 
during its manufacture, or by inclusion in the 
developing solution with which the photographic 
element carrying the emulsion is treated. How 
ever, they may be included instead in a layer of 
the photographic element coated adjacent to the 
emulsion layer, e. g., in a Subcoat or Supercoat 
layer, or may be applied to the emulsion from 
solution prior to development. The invention is 
of greatest importance in connection with the 
application of the compounds to fine grain silver 
iodobromide emulsions. 
As indicated above, the compounds should be 

used in small quantities only. In the case where 
the compounds are included in the emulsion or 
in an adjacent layer a proportion of the order of 
50 ccs. of a 1% solution of the compound in ethyl 
alcohol, or other suitable solvent, per litre of 
emulsion or other coating solution, is generally 
satisfactory, though the optimum proportion Will 
depend on the nature of the precise compound 
employed and on the nature of the emulsion or 
other coating Solution in Which it is incorporated. 
Thus a wide range of proportions is practical, 
e.g., from 1 to 100 ccs, of a 1% solution per litre 
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of emulsion or other coating solution. When 
added to the developer Solution or applied from 
Solution before development, the compound may 
conveniently be present in a proportion of the 
order of 1 part in 5,000-20,000 of such solution. 
Smaller proportions than these are operative, but 
usually do not have as large effect as is desired. 
Higher proportions may be used, but are usually 
uneconomic. The compounds may be used either 
as the free compounds or as their metal salts, e.g., 
their alkali metal salts or silver salts, 

All the compounds (d) to (l) listed above in 
prove the image colour in a silver bromide emul 
Sion or silver iodobromide emulsion when used 
in any of the ways indicated above, making the 
resulting developed image a good black which 
may even tend to Wards a bluish tint. Cornpounds 
(C), (f) and (g) give particularly good results. 
When the compounds are included in silver chlo 
ride emulsions, or added to the developer for Such 
ennulsions or otherwise applied to such ennulsions 
at a stage not later than development, they tend 
to change the image colour from a greenish or 
broWnish black to a bluish-black. The con 
pounds present the further advantage that they 
do not cause any Serious loss in the Speed. Of the 
emulsions in Which they are incorporated. 
An approximate measure of the improvement 

in the tone of the developed emulsion can be 
obtained by the following method. The silver 
density of the developed emulsion is measured 
first through an Orange filter which transmits 
freely from 5900 A. to the infra-red but absorbs 
light of lower Wavelengths (Do), and then through 
a blue filter Which transmits light between 3700 A. 
and 5100 A. and absorbs light of other wave 
lengths (DB). 

The tone index T's 100X (DB-Do) 
A positive figure for T indicates a Warin tone and 
a negative figure a cold tone. In the following 
table the results obtained with certain of the 
above compounds are listed, as obtained by adding 
the compounds to a fine-grain gelatin silver iodo 
bromide einusion. 

Table 

Quantity of 
% solution Code Letter per liter of T 
emulsion 

Oc. 
Standard-------------------------------------- None --3 

25 -4 
5 O 
25 -3 
25 -1 
25 -3 
25 -- 
25 -2 
25 O 
25 

The above compounds may also be added as 
their Silver salts, for example the compound (c) 
used as itS Silver Salt and added to the same emul 
Sion in equivalent quantity produced an image 
having a tone index of -1. 
What We claim is: 
1. A process of improving the colour of the 

developed image in a photographic silver halide 
emulsion which comprises applying to the emul 
Sion, at a Stage not later than its development, 
a Small quantity of a compound of the general 
formula: 

R1-CO-NH-NH-C(=S) R2 
Where R1 is selected from the group consisting of 

O 
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4 
the hydrogen atom and alkyl, aryl, aralkyi, 
amino, hydrocarbon-oxy, hydrocarbon-thiol, 
alicyclic and heterocyclic groupS, and R2 is Se 
lected from the group consisting of amino, hy 
drocarbon-oxy and hydrocarbon-thiol groups. 

2. A process of improving the colour of the 
developed image in a photographic fine grain 
Silver iodobromide emulsion which comprises ap 
plying to the emulsion, at a stage not later than 
its development, a small quantity of a compound 

. Of the general formula: 

Where R1 is selected from the group consisting 
Of the hydrogen aton and alkyl, aryl, aralkyl, 
anino, hydrocarbon-oxy, hydrocarbon-thiol, 
alicyclic and heterocyclic groups, and R2 is se 
lected from the group consisting of amino, hy 
drocarbon-OXy and hydrocarbon-thiol groups. 

3. A process of improving the colour of the 
developed image in a photographic fine grain 
Silver iodobromide emulsion which comprises 
applying to the emulsion, at a stage not later 
than its development, a small quantity of a com 
pound of the general formula: 

where R1 is a lower alkyl group and R2 is a lower 
alkyl thiol group. 

4. A process of improving the colour of the 
developed image in a photographic fine grain 
Silver iodobromide emulsion which comprises in 
cluding in the emulsion during its manufacture 
a Small quantity of a compound of the general 
formula: 

Where R1 is Selected from the group consisting 
of the hydrogen atom and alkyl, aryl, aralkyl, 
anino, hydrocarbon-oxy, hydrocarbon-thiol, 
alicyclic and heterocyclic groups, and R2 is se 
lected from the group consisting of amino, hy. 
drocarbon-oxy and hydrocarbon-thiol groups. 

5. A process of improving the colour of the 
developed image in a photographic fine grain 
Silver iodobromide emulsion which comprises in 
cluding in the emulsion during its manufacture 
a Small quantity of a compound of the general 
formula: 

where R1 is a lower alkyl group and R2 is a 
lower alkyl thiol group. 

6. A process of improving the colour of the 
developed image in a photographic fine grain 
silver iodobromide emulsion which comprises in 
cluding in a layer coated adjacent to the emul 
Sion a Small quantity of a compound of the gen 
eral formula: 

Where R1 is selected from the group consisting 
of the hydrogen atom and alkyl, aryl, aralkyl, 
amino, hydrocarbon-oxy, hydrocarbon-thiol, 
alicyclic and heterocyclic groups, and R2 is se 
lected from the group consisting of amino, hy 
drocarbon-OXy and hydrocarbon-thiol groups. 

7. A process of improving the colour of the 
developed image in a photographie fine grain 
silver iodobromide emulsion which comprises in 
cluding in a layer coated adjacent to the emul 
Sion a Small quantity of a compound of the gen 
eral formula: 
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where R1 is a lower alkyl group and R2 is a lower 
alkyl thiol group. 

8. A process of improving the colour of the 
developed image in a photographic fine grain 
Silver iodobromide emulsion which comprises de 
veloping the emulsion with a photographic de 
Veloper Solution containing a small quantity of 
a compound of the general formula: 

where R1 is selected from the group consisting 
of the hydrogen atom and alkyl, aryl, aralkyl, 
amino, hydrocarbon-oxy, hydrocarbon-thiol, 
alicyclic and heterocyclic groups, and R2 is se 
lected from the group consisting of amino, hy. 
drocarbon-oxy and hydrocarbon-thiol groups. 

9. A process of improving the colour of the 
developed image in a photographic fine grain 
Silver iodobronide emulsion which comprises de 
veloping the emulsion with a photographic de 
veloper solution containing a small quantity of 
a compound of the general formula: 

where R1 is a lower alkyl group and R2 is a 
lower alkyl thiol group. 

10. A process of improving the colour of the 
developed image in a photographic fine grain 
silver iodobromide emulsion which comprises in 
cluding in the emulsion during its manufacture 
a Small quantity of a silver salt of a compound 
Of the general formula: 

where R1 is selected from the group consisting of 
the hydrogen atom and alkyl, aryl, aralkyl, amino, 
hydrocarbon-oxy, hydrocarbon-thiol, allicyclic 
and heterocyclic groups, and R2 is selected from 
the group consisting of amino, hydrocarbon-oxy 
and hydrocarbon-thiol groups. 

11. A photographic silver halide emulsion con 
taining a small quantity of a compound of the 
general formula: 

where R1 is selected from the group consisting of 
the hydrogen atom and alkyl, aryl, aralkyl, amino, 
hydrocarbon-oxy, hydrocarbon-thiol, allicyclic 
and heterocyclic groups, and R2 is selected from 
the group consisting of amino, hydrocarbon-oxy 
and hydrocarbon-thiol groups. 

12. A photographic fine grain silver iodobro 
mide emulsion containing a small quantity of a 
Compound of the general formula: 

where R1 is selected from the group consisting of 
the hydrogen atom and alkyl, aryl, aralkyl, amino, 
hydrocarbon-oxy, hydrocarbon-thiol, allicyclic 
and heterocyclic groups, and R2 is selected from 
the group consisting of amino, hydrocarbon-oxy 
and hydrocarbon-thiol groups. 

13. A photographic fine grain silver iodobro 
mide emulsion containing a small quantity of a 
Compound of the general formula: 

where R1 is a lower alkyl group and R2 is a lower 
alkylthiol group. 

14. A photographic element containing a layer 
of photographic fine grain silver iodobromide 
emulsion containing a small quantity of a com 
pound of the general formula: 
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6 
where R1 is selected from the group consisting of 
the hydrogen atom and alkyl, aryl, aralkyl, amino, 
hydrocarbon-oxy, hydrocarbon-thiol, allicyclic 
and heterocyclic groups, and R2 is selected from 
the group consisting of amino, hydrocarbon-oxy 
and hydrocarbon-thiol groupS. 

15. A photographic element containing a layer 
of a photographic fine grain silver iodobromide 
emulsion and, adjacent thereto, a layer containing 
a small quantity of a compound of the general 
formula: 

where R1 is selected from the group consisting of 
the hydrogen aton and alkyl, aryl, aralkyl, amino, 
hydrocarbon-oxy, hydrocarbon-thiol, allicyclic 
and heterocyclic groups, and R2 is selected from 
the group consisting of amino, hydrocarbon-oxy 
and hydrocarbon-thiol groups. 

16. A photographic element containing a layer 
of a photographic fine grain silver iodobromide 
emulsion and, adjacent thereto, a layer containing 
a small quantity of a compound of the general 
formula: 

where R1 is a lower alkyl group and R2 is a lower 
alkylthiol group, 

17. A photographic developing solution which 
includes, in addition to the essential reagents for 
developing a silver image in a photographic silver 
halide emulsion, a photographic developing agent 
and a Small quantity of a compound of the gen 
eral formula: 

where R1 is selected from the group consisting of 
the hydrogen atom and alkyl, aryl, aralkyl, amino, 
hydrocarbon-oxy, hydrocarbon-thiol, allicyclic 
and heterocyclic groups, and R2 is selected from 
the group consisting of amino, hydrocarbon-oxy 
and hydrocarbon-thiol groups. 

18. A photographic developing solution which 
includes, in addition to the essential reagents for 
developing a silver image in a photographic silver 
halide emulsion, a photographic developing agent 
and a small quantity of a compound of the gen 
era formula: 

where R1 is a lower alkyl group and R2 is a lower 
alkylthiol group. 

DOUGLAS JAMES FRY. 
JAMES DOUGLAS BROOKS. 
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