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ABSTRACT OF THE DISCLOSURE

This invention describes a process for the production
of a photographic record which comprises developing
photographic material having a gelatino silver halide
emulsion containing a developable silver image in a silver
halide developing solution, the process being character-
ised in that it is carried out in the presence of a com-
pound of the formula:

where X represents an oxygen, sulphur or selenium atom,
R represents a hydrogen atom or an alkyl or substituted
alkyl group, an aralkyl group, an aryl group or a group
SR; where R; represents a hydrogen atom or an alkyl
or substituted alkyl group, at least one of R;, Ry, R; or
R, is a nitro group and the remainder are each selected
from a hydrogen or a halogen atom, or an alkyl, aralkyl,
alkoxy, mono- or di-alkylamino, acylamino or a nitro
group.

This invention relates to the processing of silver halide
photographic film material and in particular to the proc-
essing of photographic film material under conditions
which tend to give rise to a high fog level in the processed
material.

It is usual to include an antifoggant in silver halide
photographic developing solutions because the actual de-
velopment process tends to cause fog in the developed
material. The usual antifoggant employed in developing
solutions is a water-soluble bromide. However under
certain conditions it is required to use a stronger antifog-
gant than bromide and for this purpose a number of
organic antifoggants have been used.

It is the object of the present invention to provide a
photographic development process wherein certain novel
antifoggants are used.

According to the present invention therefore there is
provided a process for the production of a photographic
record which comprises developing photographic ma-
terial having a gelatino silver halide emulsion containing
a developable silver image in a silver halide developing
solution in the presence of a compound of the general
formula:
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where X represents an oxygen, sulphur or selenium atom,
R represents a hydrogen atom or an alkyl or substituted
alkyl group, an aralkyl group, an aryl group, or a group
SR; where R; represents a hydrogen atom or an alkyl or
substituted alkyl group, at least one of R;, Ry, Ry, or
R4 is a nitro group and the remainder are each selected
from a hydrogen or a halogen atom, or an alkyl, aralkyl,
alkoxy, mono- or di-alkylamino, acylamino or a nitro
group.

It is preferred that the compounds of the above for-
mula are present initially in the photographic material,
most preferably in each silver halide emulsion layer,
This is particularly the case when the photographic ma-
terial is to be developed at an elevated temperature. An
example of a photographic development process which
employs an elevated temperature, i.e. a temperature above
30° C. is the so-called “rapid” method of processing
X-ray films.

The “rapid” method comprises developing, washing
and fixing the film material in solutions having an ele-
vated temperature, usually 35° C. or above. The process-
ing usually is carried out in a processing machine through
which the photographic material is progressed by a roller
system. For this reason it is usual to include in the de-
veloping solution a gelatin hardening agent such as
glutaraldehyde, in order to prevent the swollen gelatin
from being badly marked by the rollers. It has been
found that such a process wherein the developing solu-
tion is at an elevated temperature and comprises a gela-
tin hardening agent tends to cause excessively high fog
Ievels in photographic material processed therein. How-
ever when the photographic material comprises a com-
pound of the formula hereinbefore set forth, the fog
level in the developed material is reduced.

According to a particular embodiment of the present
invention there is provided a process for the production
of a photographic record which comprises developing
a photographic material having a gelatino silver halide
emulsion and containing a developable silver salt image
at a temperature above 30° C. in a developing solution
containing a gelatin hardening agent, the said photo-
graphic material containing in at least one emulsion layer
or in a layer adjacent thereto a compound of the general
formula hereinbefore defined.

The preferred gelatin hardening agent for use in this
process is glutaric dialdehyde ( glutaraldehyde) or a com-
pound which comprises glutaric dialdehyde such as a bi-
sulphite addition compound thereof.

The preferred amount of a compound of the above for-
mula to be present in the emulsion of the photographic
material for use in the process of the present invention
is from 0.2 to 2 g. per gm. mole of silver halide present
in the emulsion. It is preferred that a compound of the
above formula is present in each emulsion layer of the
photographic material. This is especially so in the case of
X-ray film material wherein an emulsion layer is present
on each side of the film support. The compounds of the
above formula may however be present in a supercoat
layer or in a sub-layer as long as this layer is adjacent
to the emulsion layer.

However the compounds of use in the present invention
may be present in the developing solution.

The following example will serve to illustrate the in-
vention.

EXAMPLE

In this example compounds which fall within the above
defined formula, as set forth in Table I which follows,
were used. In Table I, the headings X, R, Ry, Ry, R; and
R, refer to the symbols used in the formula as herein-
before set forth.
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TABLE I
Compound
number X R R Ry Rs Ry
H NOo: H H
H H NO: H
H H NO: H
H NOsg H
H H NO: H
H CH; NO3 H
NOs CH: NO; H
NOs CH; H H
H H NO: H
NOsorH CH; CHs HorNO;
H Br NO:2 H
NOzor H CH; CHz; NorNO;

A sulphur and gold sensitised coarse-grained iodo-
bromide emulsion of the type suitable for X-ray photog-
raphy with intensifying screens was divided into two
parts. To the first portion was added the usual coating aids
and hardening agents. The second portion was treated
similarly but in addition there was added the quantity
specified in Table II (which follows) of the compound
under test, dissolved in alcohol to form a 0.5% solution
or dissolved in the requisite quantity of dilute sodium hy-
droxide solution. Fach emulsion was coated on a flexible
support in the conventional manner. After exposure
through a wedge to a light source the spectral character-
istics of which matched the emission from a calcium
tungstate intensifying screen, the samples were processed
in a conventional machine designed to process radiographs
in a dry-to-dry time of 90 seconds: the development phase
of this process was 25 seconds at 40° C. The developing
solution used was a 1-phenyl-3-pyrazolidone/hydroquinone
based developing solution which comprised g./litre of
glutaric dialdehyde. The Table II records the data of fog,
speed at a developed silver density of 1.0 and the average
contrast over the density range of 0.2 to 2.0 for the con-
trol emulsion with no antifoggant and for the test emul-
sions containing the cited quantity of antifoggant per gm.
mole of silver halide (the densities specified are measured
from the fog density level and the speed figures are rela-
tive log speeds).

Quan-
Compound tity in Average
number mg. Fog Speed contrast
| S 267 0.05 7.41 2.7
.......... 0.14 7.66 2.3
2. 267 0.05 7.33 2.7
.......... 019 7.62 2.2
- SRS 667 0.08 7.56 3.3
.......... 0.30 7.87 2.9
[ SN 1,000 0.13 7.89 2.5
.......... 018 778 2.4
;S 833 0.11  7.69 2.6
.......... 0.18 7.78 2.4
[ I 33 009 7.66 2.9
.......... 0.10 7.72 2.7
) PN 1,833 006 7.62 2.8
.......... 0.09 7.70 2.7
L T 1,333 0.06 7.61 2.8
.......... 0.09 7.70 2.8
SO, 267 0.15 7.58 2.7
.......... 0.20 7.62 2.5
b L1 RN 33 015 7.58 2.7
.......... 0.20 7.62 2.5
) & P, 133  0.18 760 2.7
.......... 0.18 7.6 2.6
120 iaacian 27 013 7.46 2.6
.......... 0.18 7.65 2.6

It is observed from this table that the control emulsions
showed a high fog level and low contrast whereas the
test emulsion, each containing a compound of the formula
as hereinbefore set forth, have a relatively low fog and
a high contrast. These qualities are particularly desired
in radiographs.
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We claim as our invention:

1. In a process for the production of a photographic
record which comprises developing imagewise exposed
photographic material having a gelatino silver halide emul-
sion containing a developable silver image in a silver
halide developing solution, the improvement wherein the
developing is carried out in the presence of a compound
of the formula:

Ry
L x

N

J

N

Ry~
Ry
Ry

where X represents an oxygen, sulphur or selenium atom,
R represents a hydrogen atom or an alkyl group, an
aralkyl group, an aryl group or a group SR; where R
represents a hydrogen atom or an alkyl group, at least
one of R;, Ry, R; or R, is a nitro group and the remainder
are each selected from a hydrogen or a halogen atom, or
an alkyl, aralkyl, alkoxy, mono- or di-alkylamino, acyl-
amino or a nitro group.

2. A process according to claim 1 wherein said com-
pound in claim 1 is present in each silver halide emulsion
layer of the photographic material.

3. In a process for the production of a photographic
record which comprises developing an imagewise exposed
photographic material having a gelatino silver halide emul-
sion and containing a developable silver salt image at a
temperature above 30° C., in a developing solution con-
taining a gelatin hardening agent, the improvement where-
in the said photographic material contains in at least one
emulsion layer or in a layer adjacent thereto a compound
of the formula:

Ry

R

\C-—R
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where X represents an oxygen, sulphur or selenium atom,
R represents a hydrogen atom or an alkyl group, an
aralkyl group, an aryl group or a group SRy where Rj
represents a hydrogen atom or an alkyl group, at least
one of Ry, Ry, R; or Ry is a nitro group and the remainder
are each selected from a hydrogen or a halogen atom, or
an alkyl, arakyl, alkoxy, mono- or di-alkylamino, acyl-
amino or a nitro group.

4. A process according to claim 3 wherein the gelatin
hardening agent is glutaraldehyde or a compound which
comprises glutaraldehyde.

5. A process according to claim 1 wherein R is hydro-
gen, methyl, phenyl or SCHj3; and R;—R, are hydrogen,
NO; or CHj, at least one or R;—R; being NO,,
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