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..This invention relates to photographic

* emulsions in which mercury compounds are

employed and to
emulsions. ,
One object of the invention .is to pro-

processes of making such

. vide a photographic emulsion, based upon
- the use of salts” of mercury, which will
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function properly as a developing-out emul-

sion, and will have greatly improved prop-.

erties because of the use or presence there-
in of materials, the sensitizing properties of
which, in such emulsions, we have discov-
ered. Another object. of our invention is
to provide emulsions 6f the above mentioned
type in which the light-sensitiveness is so
improved as to fall within the range of
the li%ht-sensitivenesses of the well known

ed gaslight emulsions. By the term
light-sensitiveness, we include the ability
of the emulsion to give the earliest visible
impression or image with the minimum ex-
posure, or its ability to Eive. density after
a given exposure or both, the usual pho-
tographic fluid treatments being used in
preparing such impression or image or

is to provide improved processes for mak-
Ing such improved emulsions. Other ob-

- jects will hereinafter appear. :

“The usual light-sensitive emulsions em-
ployed in the photographic art comprise a
colloid, such as gelatin, gum arabic, collo-
dion, or the like, in which are dispersed
minute particles of light-sensitive silver
salts, Such as the bromide, - chloride and
iodide. “When attempts have-been made

- to prepare corresponding eruulsions, by us-

©

© pounds. Broadly speaking each compound’

ing salts of mercury instead of salfs of
silver, the resulting products have possesed
only slight light-sensitiveness. A latent
image has been detectable and developable
cnly after prolonged exposure.. Their sensi-
tiveness has been markedly inferior to that
of gaslight emulsions. ' .

e have found that sueh colloid-mer-
cury-compound emulsions can be remark-

Another object of the invention-

i
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a selenium atom-in another series, a tel-
lurium atom in still another series) which
is joined by a double bond to a single met-
alloid atom (not one bond to ome atom,
and the other bond to a different atom) to
which at least another group of atoms is

attached.. The metalloid atom to which the

atom of sulfur, selenium, or tellurium 1s
joined by a double bond is in:many in-
stances, but not necessarily, a carbon atom.
Said another group of atoms preferably
is one which induces a chemiecal affinity to-
vward the mercury salt. ' '

For some of the preferred examples of
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our invention,. we select from the ‘above .

series the following subseries,—thiocarba-
mids, selenocarbamids, and ‘tellurocarba-
mids:  As the corresponding carbimids are
likewise usable in preferred examples of
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our invention and are readily changed into .

said carbamids, it will be understood
that the -corresponding carbimids are in-

‘cluded hereinafter when said carbamids are
claimed. These subseries of carbamids and

“the corresponding tellurium compounds..
Not only can each compound of our series -

carbimids include many compounds contain-
Ing one or more;substituent radieals, such
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as alkyl, aryl, acyl, alkyl-oxy, aryl-oxy, etc., -

groups. Thus, for 'example, allylthiourea

- (thiosinamine) ‘containing an allyl radical

in place of one of the’ hydrogen atoms of

thiourea, is especially useful  in practicing

our invention. So are. allyl isothiocyanate,
allyl isoselenocyanate, allyl selenourea, and

of light-sensitizers be used alone to im-
prove an emulsion (or colloid for an emul-
sion) ‘but two or more of such compounds
may be used together to obtain their mu-
tual or-cumulative effects.

Tt is a common characteristic of the com-

pounds which we use, that said ‘double -

bonded atom of the sulfur group is chemi-
cally held in the molecule -with intermediate

-firmness. Consequently said double bonded

ably improved, especially as “regards-their

light-sensitiveness, by having incorporated
therein one or more telated chemical com-

¢t the series contains a divalent atom of the
sulfur group (a sulfur atom in one series,

sulfur-group atoms in our compounds cor-
respond roughly in the firmness with which
they are held to the firmness with which the
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sulfur atoms are held in the so-cailed. po- -

tential mercaptans, although there is, of
course, some range of difference in the firm-

ness with which said double-bonded atoms




are held in the different compounds of our
series. - We attribute the sensitizing action
of our compounds to their forming in the
emulsion grains small, mostly ultramicro-
scopic, nuclei which include mercury- com-
bined with either sulfur, or selenium, or
tellurium, such as silver sulfid, silver sel-

~enid, and silver tellurid. The intermediate
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firmness with .which said double-bonded
atoms are held in our compounds facilitates
this scattered formation or reaction without
reacting on the whole of each grain, Since
this deduction is not indispensable to the
practical using of our invention, we do not
wish to be limited to it except as defined
in the claims.

We have also found that the best propor-
tions of sensitizing compounds, relative to
the rest of the emulsion, are very small.

While these proportions are variable, the

amount of sensitizing compound is usually
less than 1 /1000 of the weight of the other
ingredients of the emulsion.  Of course, the
amount for any particular emulsion is read-
ily adjusted by test so as to obtain the maxi-
mum sensitiveness, compatible with the pro-
duction of a good image and freedom from
fog and other defects. The proportion of
sensitizing compound which accomplisk.es
this purpose is determined about as readily,
for example, as the proportion of sulfur

ermissible in steel for a particular purpose.
It will vary with the proportion of gelatin
or other colloid to the mercury compound,
with the specific nature of the individual
mercury compound or compounds which are
employed, with the type of emulsion as re-
gards grain size characteristics and alka-
linity and so forth.. :

In consequence of the very small propor-
tions of our sensitizing compounds which
are employed in the mercury emulsions, the
addition of them does not harmfully dilute
the emulsion ; nor does it afféct the physical
properties of the latter. Thus the use of our

‘compounds provides a dependable way for.
controlling the properties of the colloid-mer-

cury-compound emulsions. The sensitizer
compounds can be added without any colloid,
such as gelatin, and are, therefore, inde-
pendent thereof. Moreover, the grain size
characteristics of the emulsion are not af-
fected by the additions of our compounds,
they being independently controlled by the
emulsion maker. _ o
Tllustrative examples of the compounds
tomprised within our series are thiosinamine,
(allyl thiourea), allyl isothiocyanate, phenyl
isothiocyanate, phenyl thiourea, thiocarha-
nilide, thiourea thiosemicarbazide, sodium
thiosulfate, (but not sulfate or sulfite) di-
o-tolyl thiourea, seleno-mustard-oil &ﬂlyl
isoselenocyanate), potassium selenocyanide,
allyl selenourea, thioacetamid, thioforma-
mid, thiobarbituric-acid, telluro-mustard-oil

- gelatino-silver-bromide
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(allyl isotellurocyanate) potassium telluro-
cyanide, allyl tellurourea. It is preferable
to use these compounds in substantially puare
or “C. P.” form; but impurities, which are
harmless to the emulsion and are not bulky,
can be tolerated. The selenocyanide and
tellurocyanide are used in' higher propor-
tions than the other listed compounds.

Just as silver halids, —silver chloride, sil- .

ver bromide and silver iodide, are used sin-
gly or in mixture in the usual photographic
emulsions, So we prefer to use one or more
mercury halids. * We have found that an
emulsion of mercuric iodide has excellent
properties and we shall now describe the
preparation of such an emulsion by way of
example; but it will be understood that™ the
invention is not limited to the employment
of mercury iodide, or to the other details
thus given, except as indicated in the ap-
pended claims.

In 6,000 parts of water we dissolve 800
parts of gelatin. We also dissolye 200 parts
of mercuric chloride, HgCl,, in 1000 parts
of water. This amount of mercuric chloride
is dissolved in the water by any of the known
expedients, such as by heating to -about
80° C. These solutions are then mixed, and
any coagulum which may form, is redis-
solved by continual stirring at about 60° C.
A solution of 240 parts of potassium iodide,
K1, is prepared in 760 parts of water. Into
this are stirred about 20 parts of a 20%
aqueous chrom alum solution. This solu-
tion containing the potassium iodide and

alum is then stirred into the solution con-.
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taining gelatin and mercuric chiloride. We

prefer to carefully stir the solutions as
they are being added, and use a tempera-
ture of 65° C. .

After the ingredients have been added to
each other gradually, or step by step, with
agitation, the emulsion is allowed to set, be-
ing cooled in any suitable manner, say by
being brought under the influence of ice, or
placed in a refrigerating chamber. ~After
being set, the emulsion is shredded and
washed - for two hours or more. This re-
moves the soluble salts formed by the re-
action and is carried out in the same way
that potdssium bromide is washed out from
emulsions during
manufacture. After thorough washing and
draining the emulsion is melted up. )

We next incorporate the sensitizer into
the emulsion. The latter is heated to 50°
C., and to each 4000 volumes of it are added
200 volumes of a solution of thiosinamine,
this solution being made up with a strength
of one part of thiosinamine in 100 of water.
Of course, the ingredients are thoroughly
intermixed. ‘ :

While the increase in sensitiveness is not
absolutely dependent upon a heating oper-
ation, nevertheless we have found it highly
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advantageous to provide a ripening or di-
gestion step. For example, when the sensi-
tizer is added to the emulsion, as herein-
above described, the mixture is brought to
a temperature of 80° C. and maintained at
that temperature for 15 minutes. The tem-

rature may vary considerably above and
E:low that amount. We have found use-
ful results to be obtained over a range of
from 60° C. to 100° C., and this s ot a
restrictive range. This brings about an eés-
pecially effective action of the sensitizer on
the emulsion, giving remarkable increase in
speed as well as good density in the images
or deposits formed in the emulsion. In

. these respects the emulsion is brought with-
- in the range of the well known gaslight
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emulsions. _ . :

It will be understood that the ripened
emulsion is spread upon psper, film, glass
or any other suitable or desirable support

_in the customary manner. While the time
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and temperature of the ripening or diges-
tion operation may be varied considerably,
we prefer to conduct it in such a way that

only relatively small amounts of red tetrag--

~ onal mercuric iodide are present.
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Having thus described our invention,
what we claim as new and desire to secure
by Letters Patent is: :

1. A photographic emulsion comprising a
colloid, particles of a photographically. sen-
sitive salt of mercury suspended therein,
and an added compound therein upon which
at least part of the light-sensitiveness of the
emulsion depends, said compound contain-
ing a divalent atom of the sulfur group di-
rectly joined by a double bond to g single
metalloid atom, to which at least another

group of atoms is attached, the proportion

of said compound being suf)stantially inde-
pendent of the proportion of ‘said colloid.

2. A photographic developing-out emul- .

sion comprising a colloid, particles of mer-
cury iodide suspended therein, and an added
compound therein upon which at.least part
of the light-sensitiveness of the emulsion
depends, said compound containing a di-
valent atom of the sulfur group directly
joined by a’double bond to a single carbon
atom to which at'least another group of
atoms is attached, the proportion of said
compound being substantially independent
of the proportion of said eolloid. -

3. A photographic developing-out emul-
sion comprising gelatin, particles of a pho-
tographically sensitive salt of mercury sus-
pended therein, a compound therein upon

which at least part of the light-sensitiveness-
. of the emulsion depends, said compound hav-

ing a chemical affinity for said mercury salf

‘and containing an atom of the sulfur group

joined to a single metalloid atom, to which
at least another atom or group of atoms is
attached, the presence of said last named

_directly (i'oined by a double bond to a

group affecting said chemical affinity, the

proportion of said compound being substan-
tially independent of the proportion of said
gelatin. ‘ o

4. A photographic developing-out emul-

_sion comsrismg gelatin, particles of mer-

cury icdide suspended therein, and an added
compound therein upon which at least part
of the light-sensitiveness of the emulsion
depends, said compound containing a di-
valent atom of the sulfur group directly
joined by a double bond to & single carbon
atom to which at least another stom or group
of atoms is attached, the proportion of said
compound being substantialll; independent
of the proportion of said gelatin.

5. A photographic developing-out emul-

70

75

80

sion having a speed within the speed range

of gaslight emulsions comprising, §elatin,
particles of mercury jodide suspended there-

in, and an added sensitizer containing thio-
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carbamid upon which at least part of the -

light-sensitiveness of the emulsion depends,
the proportion of said thiocarbamid being
substantially independent of the proportion
of said gelatin. ' '

6. A photographic developing-out emul-
sion having a speed within the speed range
of gaslight paper emulsions comprising, gela-
tin, particles of mercury iodide suspended
therein, and thiosinamine added therein upon
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which at least part of the light-sensitiveness

of the emulsion depends, the proportion of
said thiosinamine being substantially inde-
pendent of the proportion of said gelatin,
7. A photographic developing-out gelat-
ino-mercury-salt “emulsion ‘having a speed
within the speed range of gaslight emulsions,
comprising a mixture of constituents of a
elatino-mercury-salt  emulsion of lower

- hight-sensitiveness, and an added sensitiz-
ing compound upon which depends the dif-
etween said lower and said higher

ference
light-sensitiveness, said compound contain-
ing a divalent atom of the sulfur group
single
‘metalloi
group of atoms is attached, the proportion
of said compound being sui)stantially inde-
pendent of the proportion of gelatin.

8. A. photographic develo ing-out gelat-
ino-mercury-iodide emulsion aving a speed
within the speed range of gaslight emulsions,
comprising a mixture of the constituents of
a gelatino-mercury-iodide emulsion of lower
light-sensitiveness, and an added sensitizing
compound upon which depends the difference
between said lower and said high light-sensi-
tiveness, said compound contalning a diva-
lent atom of the sulfur group directly joined
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atom, to which at least another .
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by a double bond to a single carbon atom.

to which at least' another group of atoms is
attached, the proportion of said comnpound
being sui)stantlally independent of the pro-
portion of the gelatin. . R
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9. In the process of preparing a develop-
ing-out colloid-sensitive-mercury-salt emul-
sion, increasing the light-sensitiveness there-
of by incorporating with the other constitu-
ents thereof an independent sensitizing com-
pound, said compound containing a divalent

“atom of the sulfur group directly joined by

a double bond to a single metalloid atom to
which at least another group of atoms is
attached.

10. In the process of preparing a develop-
ing-out colloid-mercury-iodide emulsion hav-
ing a speed within the speed range of gas-
light emulsions, increasing the light-sensi-
tiveness thereof by incorporating with the

‘other constituents thereof an independent

sensitizing compound, said compound con-
taining a divalent atom of the sulfur group

directly ]omed by a double bond to a single
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carbon atom to which at least another group
of atoms is attached.

11. In the process of preparing a develop-
ing-out gelatino-mercury-iodide emulsion, in-
creasing the light-sensitiveness thereof by
incorporating with the other constituents
thereof an independent thiocarbamid.

12. In the process of preparing a develop-
ing-out colloid-sensitive-mercury-salt emul-
sion, increasing the light-sensitiveness there-
of by mcorporatmg with the other constitu-
ents thereof an independent sensitizing com-
pound, and ripening the emulsion by heat-
ing the same.

Signed at Rochester, New York this 28th
day of October 1925. -

SAMUEL E. SHEPPARD.
JAMES H. HUDSON.
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