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4 Clzims.,

This invention relates to photographic de-
velopers and particularly to a method and agents
for reducing eserial oxidation of photographic
developers. )

in some photographic developing maechines,
the developer solutions are agitated by air, This

seration sometimes oxidizes more of the de--

veloping agént then the actual development
process itself and thus causes additional expense
due to exhaustion of the developer, as well as
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some difficulty in controlling the developing ac- -

tion of the solution. Soluble sulfites, such as
sodium sulfite, are customarily added to de-
veloping solutions with the purpose of preserv-
. ing the developer and preventing aerial oxida-
tion, but the use of sulfite is objectionable in
many developers, particularly eolor-forming de-
velopers, in which aromatic amino developing
agents are used. . .
It is, therefore, an object of the present in-
vention to provide a novel means for preventing
aerial oxidation of photographic developers, ‘es-
pecially color-forming developers. A further ob-
ject is to provide a means for reducing the
amount of sulfite used in color-forming photo-
graphic developers, .
 These objects are accomplished by the addi-
tion of small amounts of hydroquinones te de-
. veloping solutions containing aromatic amino
developing agents; or in general the addition of
reducing agents having a higher solution reduc-
tion potential than the developer in question but
which are not strongly adsorbed to the grains in
the emulsion and, therefore, take only a very
small part in the actual development process.
Reducing agents. which may be used for this
purpose include hydroquinone, hydroquinone
monosulfonate, toluhydroquinone or similar di-
. hydroxy compounds.. When these compounds
are. added to an amino developer solution, the

oxidation due to air agitation will- affect ‘the .
hydroquinone or other reducing agent to & much -

greater. extent than the amino developer due to

the higher solution reduction potential of the
hydroquinone or other dihydroxy compound. 4

However, since the amino developer is much more
strongly adsorbed to'the silver halide grains than
the hydroxy compound, the amino compound will
be more active in the development process and
its oxidized form will still be available for form-

ing a dye Image with any coupler that is pres- -

ent. i R
Our invention, therefore, resides in the use of

18 Ezxample 1
Diethyl-p-phenylenediamine .- grams... 2
Sodium sulfite do. 5
Sodium carbonate do. 20
Potassium bromide —— -cceeemmen doce- - 5

20 ,.Naphtho! : do. 1
Sodium hydroxide do- 15
Hydroquinone do 0.3
Water to cc..—- 1000

o5 Example 2
Diethyl-p-phenylenediamine ——._grams... 2
Sodium sulfite.. do. 5
Sodium carbonate _. do 20
Potassium bromide do. 5

30 2,3,4-trichloro-naphthol do. 1 -

. Sodium hydroxide do. 15
Hydroquinone monosulfonate .- do.--- 10
Water to.. : cc-- 1000 -

s ‘ Ezrample 3 -
Dimethyl-p-phenylenediamine....grams... 3
Sodium sulfite do...- 5
Sodium carbonsite do.... 20
Potassium bromide_. do.... 5

40 4-chioro-o-phenyl phenol_._-.c--.-dO—- 1
Sodium hydroxide : .-do. 15
Toluhydroquinone .-do 0.2
Water to ce—- 1000

s . Ezxample 4
Diethyl-p-phenylenediamine ... grams_.. 2
Sodium sulfite. do. 40
Sodium carbonate do 20
Potassium bromide do 5

50 «-Naphthol ' do 15
Sodium hydroxide- do 15
Hydroquinohe monosulfonate_ .- L, [ S 1.0
Water to : . cc—— 1000

any reducing agent whose electrochemical solu- '

" tion’ reduction potential is higher than

thHe developing agent but- whose photographic
reduction potential is less than that of the de-
veloping agent to decrease aerial oxidation of the
developer without greatly affecting the photo-
graphic activity of the solution. We particu-
larly propose to use these reducing agents with
developing solutions in which the developer con-’
tains one or more substituted or unsubstituted
amino groups and where the developer is to be
used under conditions such that it is readily at-
tacked and oxidized by air. o

The following examples illustrate developing
_solutions containing reducing agents of the type
mentioned.

The dihydroxy recucing agents used in the

that of 53 developer may be added in varying amounts with

»
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color forming developers containing from 1 to 5
grams of developing agent per liter of develop-
ing solution. The amount of added dihydroxy
compound may vary from about 0.1 gram to
1.0 gram per liter.

In many cases the dihydroxy reducing agents,
besides preventing serial oxidation of the de-
veloper, have an additional -beneficial effect in

retarding the formation of a general dye stain .

thereby improving the character of the dye
image formed with color developers. These com-~
pounds may also modify the effective depth dis-
tribution of the dye images and so insure a more
desirable dye distribution throughout the emul-
sion. o

It is to be understood that the examples and
modifications contained herein are illustrative
only and that our invention is to be taken as
limited only by the scope of the appended claims.

We claim:

1. A color-forming photographic developer in
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which the color developing agent is not subject -
to aerial oxidation, comprising a primary aro-
matic amino coupling developing agent, s
coupler and & hydroquinone.

2. A color-forming photographic developer in
which the color developing agent is not subject
to aerial oxidation, comprising a paraphenylene-
diamine developing agent, a coupler and a hydro-
quinone,

3. A color-forming photographic developer in

" which the color developing agent is not subject

to aerial oxidation, comprising a paraphenylene-
diamine developing agent, a coupler and hydro-
quinone. :

4. A color-forming photographic developer in
which the color developing agent is not subject
to aerial oxidation, comprising a pararhenylene-
diamine developing agent, a coupler and hydro-
quinone monosulfonate.
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