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The present invention is for improvements
in or relating to the production of photo-
graphic images by the diazo-type process, and
has particular reference to the manufacture

6 of improved sensitive papers, or other hydro-
philic bases, for application in this art.

In brief, the diazo-type process consists in
exposing a light-sensitive diazo-compound on
a suitable supporting medium, such as paper,

10 to light beneath a design, whereby the said
compound is decomposed where unprotected
by the outlines of the design, and the power
of combining with an azo-dyestuff coupling
component is destroyed. After the exposure,

18 the surface is treated with a suitable solution
of a coupling component, or, when said com-
ponent has %een an. original co-ingredient
with the diazo-compound on the paper or
other support, with 'an alkali, so that a rep-

20 lica of the original tracing is obtained as a

coloured dye image on a more or less white
ground. R '

When coupling solutions are employed,
they usually contain a non-volatile alkali, and
as dye image prints are seldom washed with
water, an excess of this alkali and of coupling
component remains on the surface of the dye
image print. After some time, according to
the circumstances and the nature of the com-
pounds employed, the background of such
vrints discolours, possibly in consequence of
the oxidation of the excess of coupling com-

onent in the presence of the non-volatile al-
zali. Such alkali may be used to promote
coupling when the diazo-compound and coup-
ling component therefor are present together
on the base, and the same disadvantage tends
to arise.

This darkening can be greatly retarded by
removing the excess of said alkali in the sur-
face of the paper or like support by the ap-
plication of a solution of an acid after the de-
velopment, but with certain combinations of
diazo-compounds and coupling components,
the application of such acid solution modifies
the normal colour of the dye image. :

The present invention concerns that form
of the diazo-type photographic process
wherein development is effected by aid of a
50 solution of non-voltatile alkali, the use of
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which, as just stated, tends to result in subse-
quent deterioration of the print. The inven-
tion is therefore particularly applicable to a
process in which diazo-compounds are em-
ployed which couple readily only in definitely
alkaline solution.

The invention may be best understood by
reference to the accompanying drawing in
which Figures 1 to 4, inclusive, are enlarged
sectional views of sensitized papers, manu-
factured in accordance with the principles of
the present invention, the four views illus-

trating four different modifications of the in- _

vention.

According to this invention, the manufac-
ture of papers or the like for the diazo-type
process 1s characterized by combining with
the paper or the like discretely from the sen-
sitizing substance a neutralizing agent for

"non-volatile alkali.

Thus, the said neutralizing agent may be
incorporated in the paper or like supporting
material at the time of preparation of such

‘paper or material as illustrated in Figure 1.

n this event, the light sensitive diazo- com-
pound alone or together with an azo-coupling
component, may be conveniently coated upon
the support in the form of a solution with a
water-miscible colloid, such as gelatine, which
serves to prevent premature diffusion of the
neutralizing agent during such coating. 'The
so-impregnated support may also be coated
on its surface with a water-miscible colloid,
such as gelatine, and the diazo-compound,
alone or together with the azo-coupling com-
ponent, deposited upon the colloid coating,

this modification of the process being illus- _

trated in Figure 3 of the drawing.
In alternative, as illustrated in Figure 2,

the said neutralizing agent may be coated on

one side of the supporting material, for ex-
ample, by applying a solution of the agent to
one side of a thin, absorbent paper, the other
side of which is coated with the diazo-com-
pound, with or without an azo-coupling com-
ponent as may be desired. '
A second alternative is to coat the support-
ing material with the said neutralizing agent
in the form of a solution with a water-soluble
colloid, such as gelatine, and then to apply to
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the colloid surface the coating of the diazo-
compound, alone or in conjunction with an
azo-coupling component as shown in Figure4.

Or again, the surface of the supporting ma-
terial may be treated with the neutralizing
agent, a gelatine or like coating overlaid
upon the so treated surface, and the diazo-
compound applied over all with or without
an azo-coupling component, this modification
being also illustrated in Figure 3 of the draw-
ing. In this case, the diazo-compound may
be advantageously applied in some solvent in
which the neutralizing agent is only sparing-
ly soluble. For example, a supporting base

impregnated with ammonium chloride may

be coated with the diazo-compound in alco-
holic solution.

It is well known practice in the art to pre-
pare diazotype papers and like bases with
sensitizing solutions containing an acid, and
no claim is made herein to such manufac-
turing per se. According to the present in-
vention, the supporting base of paper or the
like carries distinct from the sensitizing
layer and apart from any acid contained
therein a neutralizing agent for non-volatile
alkali. In the preferred embodiment of this
invention, the supporting base carries more
acid than is contained in the sensitized sur-
face. This excess of acid (or equivalent
neutralizing agent for non-volatile alkali)
produces its effect only when the base has
been made sufficiently moist during develop-
ment to permit of diffusion of the acid or the
like; whereas acid accompanying the diazo-
compound does not function in such manner,
because neutralization must take place be-
fore the associated diazo-compound can
couple. There is likewise no broad claim
made herein to the impregnation of paper
or the like with acids, but solely to such im-
pregnation for the manufacture of diazo-
type papers and the like as and for the pur-
pose described. : ‘

The application of an alkaline solution to
the side of the supporting material which
carries the diazo-compound results first in
effecting the combination of this compound
with the coupling component, either present
with the said compound upon the surface of
the supporting material, or dissolved in the
alkali solution; and then as the said solution
penetrates the surface of the supporting ma-
terial or gelatine layer and reaches the neu-
tralizing agent, the diffusion of such neu-
tralizing agent as is dissolved in the solution
results in the destruction of the free alkali,
so that when dried, the surface of the sup-

porting material is non-alkaline or acid, a

condition which, as aforesaid, inhibits dis:
colouration by oxidation.

The neutralizing agent for the non-vola-
tile alkali may be an acid or an acid salt, but
of not too corrosive a nature as adversely to
affect the supporting material in a reasona-

1,770,352

ble time; or an ammonium salt may be em-
ployed. Solid organic acids represent the
type of acid most conveniently utilizable.
One preferred acid of this class is oxalic acid,
and a 5 per cent solution thereof has been
found both convenient and effective for any
of the methods of application already de-
seribed. Ammonium chloride is both a con-
venient and satisfactory salt of ammonium
to employ as neutralizing agent; and potas-
sium bioxalate and sodium hydrogen tartrate
are examples of suitable acid salts.

When an aqueous solution containing a
fixed alkali, such.as sodium hydroxide, or a
substance, such as sodium biborate which
gives an alkaline reaction when dissolved in
water, is applied to a supporting base con-
taining an ammonium salt such as am-
monium chloride, reaction takes place. be-
tween the alkali (hydroxyl ions) in solution
and the ammonium salt (ammonium ions)
in the paper. Ammonium hydroxide is
formed which breaks down into water and
ammonia gas, and the latter escapes from
the surface of the supporting base, the alka-
linity of which is reduced in the same way
as if a portion of the alkali in the solution
had been neutralized by acids. As the paper
dries, all the ammonia gas set free leaves the
paper, and the reaction of the latter ap-
proaches neutrality or, especially if the alka-
linity of the applied solution has been pro-
duced by hydrolysis as aforesaid, becomes
definitely acid.

Example I

A hard surface paper is coated with an
aqueous solution containing 1% of gelatine
and 4% of oxalic acid, and dried. There is
then applied a mixture of a light-sensitive
diazonium compound and oxalic acid (1% of
the mixture) and the paper again dried.
After exposure to light beneath the desired
design, development is effected with a solu-
tion containing :—

1.0 part 2-naphthol—6 sulphonic acid.

8.0 parts sodium carbonate.

100.0 parts water.

Ezample 11

A somewhat absorbent paper such as is
used as a base for ferricyanid papers is
coated on one side with an aqueous 10 p. c.
solution of ammonium chloride, dried, then
coated on the other side with a solution of
a light-sensitive diazonium compound con-
taining 1% of oxalic acid, and again dried.
Development after exposure is effected with
a solution of :—

0.5 part phloroglucinol.

2.5 parts borax.

15.0 parts potassium citrate.

100.0 parts water.

It will be understood that term “paper” as

‘used in the appended claims is intended to
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include any suitable base of a porous mate-
rial such as may be used in the art to which
this invention relates.

Claims: g -

1. A diazo-type sensitized paper having a
light sensitized layer, said paper being 1im-
pregnated discretely from said layer with a
neutralizing agent for non-volatile alkali.

2. A diazo-type sensitized paper having a
10 surface coatin% of a light sensitive diazo-

compound in admixture with a water soluble
colloid, said paper being impregnated dis-
cretely from said layer with a neutralizing
agent for non-volatile alkali. :

15 3. A diazo-type sensitized paper having a
surface. coating of a light sensitive diazo-
compound in admixture with a water soluble
colloid, the opposite surface of said paper be-
ing impregnated with a neutralizing agent

oo for non-volatile alkali.

4. A diazo-type sensitized paper having

" a surface coated with a water miscible col-

loid and having a light sensitive diazo-com-
pound upon the coating, said paper being par-

o5 tially impregnated discretely from said lay-

™" er with a neutralizing agent for non-volatile
alkali. :

5. A diazo-type sensitized paper having a

light sensitized layer, and bearing separate-

30 ly and discretely therefrom a neutralizing
agent for non-volatile alkali.

HUMPHREY DESMONED MURRAY.
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