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" This  invention relates to photographic

 light-sensitive materials. and to processes of

making such materials. = -
In the manufacture of photographic emul-
sions it is known that the colloidal material

¥ used contains minute quantities of biochem-

that have a sulfiding or sulfiding

ical origi

" and reducing’ action on the silver halides.

These materials have been described in the

10 United States Patent, No. 1,600,736, Punnett,

{
{

15

20

26

30

".speed o

September 21, 1926, and a process is therein
given for separating these bodies from the
colloidal materisl.  Compounds are likewise

_ added to photographic emulsions to extend
the light-sensitivity far into the red end of

the spectrum. S

Photographic emulsions, if prepared with
added, and often when they contain only the
native sensitizing bodies, have a tendency to
fog the light-sensitive materials contained
therein. The more powerful the sensitizer,
the greater is the tendency to fog. “While
such fogging action is associated with the
the inception of the latent image,
nevertheless, apparent fog must be avoided
with its attendant loss in the commercial
value of the product.

The object of the present invention is to
provide a series of compounds for the pur-
pose of stabilizing light-sensitive materials
and thereby correcting the hereinabove- de-

* - geribed tendencies without markedly retard-
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gor
rifls‘._ Other objects will hereinafter appear:
‘We have now found a-class of anti-sensi-

" tizing or fog-inhibiting compounds which

are effective 1n the production of light sensi-
tive emulsions and in the preparation of col-

" Joidal intermediates for the manufacture of
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such emulsions. This new class of substances
may be indicated by the following formula:
- . B—X>N1; L
ey
" In this formula R stands for any organic

radical not containing a double bonded nitro-
\;g__en. X and Y can be the same or different

- activating electro-negative radicals, compris-

50

ing as, Tor ‘example, sulphur ( :SR), carbon
(:CR), or imid nifrogen ( :NR).

the sensitivity of the light-sensitivemate-
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The photographic sensitivity of silver hal- |

ide emulsions is largely conditioned by the
formation in the halide grain of very small
specks of silver sulphide, silver or both, or
analogous bodies.. We have found that the
“production of chemical fog, which is other-
wise known as inherent emulsion fog, is prob-
ably due to these nuclei becoming excessively
large, whereby spontaneous fe%ucibility 1s
brought about. ] 7
~ Sheppard & Hudson in Photographic Jour-
nal vol. 67, p 859 (1927) have shown in the
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thioanalides a class of bodies of the general -

formula : :

/N..Ac ’ : /NHAc

SH £ C==B. 3
B 4 Nz
which have either sensitizing or anti-sensitiz-
ing and fog-inhibiting properties according

C

as they react to form silver sulphide or com-

bine with the silver bromide to form a stable
non-reducible body. TR
‘While the theory of sensitivity restraint

“and fog inhibition is not essential to the prac- -

tical application of dur discovery, it exhibits
the reasoning by which we were led to it.

Proceeding from these conceptions, we

havé sought for substances which could com-
bine with the silver halide and particularly
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_ at the boundary of a growing silver sulphide

or other sensitizing speck.

if X and Y are substituted by H_ -group-
ings, there results a compound which is only
weakly active in its fog inhibiting or sta-

‘bilizing action. - The substitution of oxygen

for H, attached to one of the carbon atoms,

or, in other words, the substitution of CO for-

X and CH, tor Y, somewhat increases the
- eifectiveness of  the substance. A more
powerful body results when the carbonyl

- group is substituted-for both X and Y. 'An

-example, of this type of substance is diacet-

derivatives such as succinimide.
. ful fog inhibitor or stabilizer is also obtained
if carbonyl be substituted for X and a sul-

furyl be substituted for Y. In this case we

For. examyovple, in the structure given above -
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‘amide, phthalimide, the pyrrol and pyrrel -
i A power-
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hafe'éﬁlfo-;fai;i'des ami their deriVatives, such emulsion in gelatin may be prepared as set
- for example gs saccharin, - | : forth in said patent, page 8. After the emul-

2l

‘There, are other configurations of the imid - sion is prepared, it may be melted and the

group which are also active in respect of this _proper - amount of stabilizing compound -

inhibitory’ action on: the fogging of silver thoroughly mixed into it. This mixing is

% halides.. .Tf imid nitrogen replaces the X conveniently effected by dissolving the sta-.:

“while CH, imid nitrogen, or carbonyl, re- bilizingsubstancein a suitable solvent or mix-

. have a series of compounds which show this into the emulsion. - T
‘activity. ‘The pyrazolone ring, pyrazole _ While our mnovel sensitizing compounds

T

ﬁla’ce‘s the Y in our above configuration, we ‘ture of them, and then stirring such solution

ring, the pyrazolodone ring, and the osotri- are preferably used with gelatin, they, never-

-~ azole ring are examples of this class of sub- theless, have utility with emulsions made
stances.. ~ -. . . . . o in other colloids or agar agar, albumins,
~In order to thoroughly and uniformly in- gums like gum arabic and cellulose deriva-

15 corporate the. non-fogging agent-into the tives. Our compounds likewise have utility

"cemulsion it is usually necessary to dissolve in emulsions in which different kinds of sil-
* ' the.material in a.suitable solvent such ‘as ver salts are present such as silver bromide,

' water or alcohol; or acetone.  Other solvents silver iodide, silver chlorides, or mixtures of

* - or mixtures of them, of course, may be used . any of these with one or more of the others.
oo that are compatible with the emulsion but we = Various changes may be made, therefore,
have found the above solvents'to be most de- in the method of compounding our stabiliz-
sirable. = .. - .- Ing materials with.the colloids for the pho-

o TheproportiénS”in_which t:,he\sé‘compoﬂnds tographic emulsion and known equivalents

" are im’:orgora_ted'in the emulsions, or in the may be used therefor without in any way de-
g5 colloids for. the emulsions, are important. parting from our invention or sacrificing any

. Too much of them will often désensitize the of the advantages derived therefrom.

emulsion, - The maximum proportions which ~ Having thus described our invention, what .

- . can be used practically vary slightl{with the We claim as new and desire to secure by Let-

-particular sepsitizing compound which is se- ters Patent is: ; S
30 lected, with "the ratio of gelatin to silver 1. A photographic emulsion comprising 2
halide in the emulsion, with the type of emul- colloid, particles of photographie silver salts

_sion as regards grain size and alkalinity, suspended therein, and an added compound "

'with the amount of natural sensitizer also 'the.rein which stabilizes the.emulsion and on
present in the gelatin when the latter is man- Which at least part of the light sensitiveness
g ufactured, with the particular silver or hal- depends, said compound being of the .type
© ides employed, or with the fog standards- R—X :
which are set by the emulsion manufacture. <« . - R‘_Y>NH '
.The optimum proportion is readily obtained '
. by routine test. : . Coe
- ¢0 With gelatino silver halide developing-out lect h :
emulsions, it is generally advantageous to add © eé: rX-neilgatlve radicals. L.
from .01 to 10 grams of the restraining sub- - AP °t9%r”‘ph1° emulsion gom.i)nsmg a
stance per 1,000 grams of gelatine. ‘Where colloid, particles of photographic silver salts
gelatine is used in more than one operation, Suspended therein, and an added compound
- 45 3s for example in small amounts for precipi- . which at least part of the light sensitiveness

tation, or in larger amounts at later melt- sy T
-ings; these gelatins may be differentially depends, said. compound bg;ng 0 £ the type

treated with the restraining bodies as willbe . - » B=X\NE
'ungerstood by ;-hose gkilled.in the.art. - - - : ... R=Y o
50 - Our present fog-inhibiting compounds are in which R is'a nitrogen free organi i
_effective in all kinds of emulsions ordinarily g e organio radice
met with, such as orthochromatic, panchro-- electro-negative radicals, . said compoun
_matic, X-ray, as well as the ordinary non- being solu%le in-a water miscible solvent.
color sensitized ones.: They can be added 3. A photographic emulsion comprising a

55 without or with 'sens}tizing dyes orbefore or _colloid; particles of photographic silver salts -
_“after them. ‘Alternatively, the fog inhibit- suspended therein, and an added compound
ing agent may be used as a solution for treat- ' therein which stabilizes the emulsion and on_
.ing the finished photographic material, ;- . Which at ledst part of the light sensitiveness
Our presentstabilizing substances may be' depends, said compound being of the type

in general incorporated in the emulsions or -~ .- LORE
in the colloids for the emulsions in the same . © L BR—Y -

way as those set forth in United States Pat- in which R is a nitrogen free 6rganic radical

ent. No. 1,574,944, March 2, 1926 For ex- and X and Y are selected from the group
65 ample, a mlxed,'sllver» bromldg and ‘1od1de -comprising the activating electro-negative

therein which stabilizes the emulsion and.en-

in which R is a nitrogen free organic radical =
and X and Y are selected from activating.

and X and Y are selected from activating -



1,768

radicals containing sulfur, carbon, and imide

_ nitrogen.

- colloid, partic

4. A ph_ot()%raphic emulsion c‘om{)rising a

es of photographic silver salts
suspended therein, and an added compound
therein which stabilizes the emulsion and on
which at least part of the light sensitiveness

- depends, said compound being of ‘the type
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R—X

B—Y>NH
in which R is a nitrogen free organic radical
and X and Y are selected from the group
comprising the activating electro negative
radicals containing sulfur, carbon, and imide
nitrogen, said compound being soluble in a
water miseible solvent.

5. A photographic emulsion comprising 2
colloid, particles of photographic silver salts .
suspended therein, and an added compound
therein which stabilizes the emulsion and on
which at least part of the light sensitiveness
depends, said compound being of the type

R—X

ONE

R—Y
in which R is a nitrogen free organic radical
and X and Y are selected from the group of
carbonyl, sulfuryl and imid nitrogen, said
compound being soluble in a water miscible
solvent. - , -

6. A photographic emulsion comprising a
colloid, particles of photographic silver saits
suspended therein, and an added compound
therein which stabilizes the emulsion and on
which at least part of the light sensitiveness
depends, said compound being of the type
R—X:
R-Y ,
in which R is a nitrogen free organic radical
and X and Y comprise activating electro-
negative radicals, said compound forming a
closed ring and soluble in a water miscible
solvent . L

7. In the process of preparing a develop-
ing-out colloid sensitive silver salt emulsion, -
stabilizing the light sensitiveness thereof-
by incorporating a stabilizing compound
therein' in an amount corresponding to
001 to 1% by weight, of the gelatin
present, said compound being of the type

R—X '
R—Y.

NH

NH -

in which R is a nitrogen free organic radical

" and X and Y comprise activating electro--

65-

negative radicals.
8. In ‘the process of preparing a.de-

-veloping-out .colloid sensitive silver salt

emulsion, stabilizing the light sensitiveness
thereof by incorporating a stabilizing com-
pound therein in- an amount correspond-
ing to .001 to 1% by weight, of the gelatin

089 -3
present, said compound being of the type
_ R—%. . o
NH
R—-Y.

in which R is a nitrogen free organic radical
and X and Y comprise activating electro-
negative radicals, said compound being solu-
ble in a water miscible solvent. :

9. In the process of preparing a de-
veloping-out colloid sensitive silver salt
emulsion, stabilizing the light sensitiveness

thereof by incorporating a stabilizing com-

pound therein in an amount correspond-
ing to .001 to 1% by weight, of the gelatin
present, said compound being of the type
- R—X.
SNA
rR~Y/
in which R is a nitrogen free organic radical
and X and Y are selected from the group
of electro-negative radicals comprising car-
bonyl, sulfuryl and imide nitrogen. ‘
10. The process of making an inter-
mediate for use in the preparation of
photographic emulsions which comprises
incorperating in the gelatin .001 to 1% by
weight thereof of a stabilizing com-
pound, said compound being of the' type
R—X . :
N -
R—Y
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in which R is a nitrogen free organic radical .

and X and 'Y comprise activating -electro-
negative radicals. :
11. A photographic emulsion comprising a
colloid, particles of photographic silver salts
suspended therein, and an added compound
therein which stabilizes the emulsion, said

. compound being selected from the group of

00
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heterocyclic compounds containing nitrogen - .

in the ring and consisting of those compounds
containing a -pyrazolone ring, a pyrazole
ring, a pyrazolodone ring or ah osotriazole

rinsg. o - .
- Signed at Rochester, New York this 19th -

day of February, 1929. : .
SAMUEL E. SHEPPARD.
EUGENE P. WIGHTMAN.
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