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This invention relates to the production of
diazotype light-sensitive layers or other diazo-
type materials and more particularly to diazo-
type materials wherein the light-sensitive agent
is a diazo derivative of a pP-phenylene diamine
compound having the following formula:

R

H:N- N<
. C:H:OH
Hs

wherein R is a member of the group congsisting
of hydrogen, methyl, ethyl and hydroxyethyl
groups.

In the duplication of originals which are
transparent or semi-transparent, such as trac-
ings, engineering drawings, typewritten docu-
ments or photographic transparencies, by the
diazotype positive reproduction method, it is
highly desirable that the image reproduced on
the diazotype be one of high contrast. ' In order
to produce such images of high contrast, it is
necessary to select the dye components from a
rather limited class of known light-sensitive di-
azo compounds and azo components which will
couple to produce deep shades upon development
of the image. Many of the azo dye components
which. will reproduce the images in deep tones,
such as blue and black; and are otherwise suif-
able for diazotype reproduction nevertheless
have a relatively fast coupling rate for the di-
azo compounds known to. be suitable for the pro-
duction of such images. Such relatively fast
coupling ' components include 2,3-dihydroxy-
naphthalene and acetoacetanilide which are
highly desirable for use in the production of deep
blue and black tones when coupled with suitable
diazo compounds When used in a .diazotype
light-sensitive layer together with the diazo
compound in a typical two-component system,
this fast coupling property of such azo compo-
nents tends to increase the precoupling tenden-
cies of the composition and, therefore, reduce the
shelf life of the. 11ght—sens1t1ve diazotype layer
in ‘which §uch components are employed Con-
sequently, unless suchdiazotypes ‘are used by
exposing and developing - shortly “after their
‘manufacture, they will exhibit as. 5 ‘result: of
precoupling * - instability g background - color
which not only detracts from the appearance of
the reproduction but reduces the contrast he-
tween the developed image and the background.

In the duplication of ‘some originals; such as
valuable - documents or tracings, which would
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not stand the wear of stccessive expocul es nec-,_
essary to the reproduction of‘'a number’ of
copies, it is often desirable to thake an. mter-
mediate diazotype transparency which can be
used as; 'a-substitute original in the productlon
of further diazotype. copies. ou. either a. trans=
barent or opaque background This expedlency
of producing an intermediate diazotype, trans=

* parency. becomes a necessity where the original
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to be reproduced is opaque to light and the di-
azotype copy must be made by the reflex copy-
ing process where the diazotype,reproduction
medium-is exposed to both transmitted and re-
flected light.. For efﬁc1ent reproduction of fur-
ther coples from such diazotype intermediate
transparencies, it is “essential ‘that the repro-
duced image be of such a composition that it

will have 3 high opacity to actinic’ light, such
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as ultraviolet. ' It has ‘been found that dye
components which will produce =z sepia tone

‘have this desirable property. ‘The more com-

mon coupling components such as resorcinol
which will- produce g ‘sepia image with diazo
compounds  otherwise =~suitable for diazotype
light-sensitive layers generally have poor pre=
coupling stability. Such precoupling instability
Is a decided disadvantage in the production of
diazotype intermediate transparencies since the

“background color resulting from precoupling of

the dye components will absorb actinic light in
the backeground areas where the transpalency
should  transmit the ‘light. Since precoupling
will not be uniform, the background of the final
reproduction “taken - from the 1ntermed1ate
transparency will obtain various degrees of ‘ex-
posure and will,  consequently, be colored in
varying depths of ‘the sepia color. Furthermore
the contrast of the intermediate txansparency
will be considerably reduced by the backcround
color rendering it more difficult ‘to detect flaws
in the intermediate reproduction.

We have now found that the precoupling sta-
bility of diazotype light-sensitive - layers for
either final reproduction work in deep tones or
infermediate transparency work in sepia or
othér ultra violet opagque tones- is greatly | im-
proved by using as  the- light-sensitive diazo
component, diazo derivatives of the above-de-
scribed “substituted phenylehe diamines, ~ Diazo
compounds of this -class are stable compounds
under ordinary conditions: but decompose read-
ily upon exposure ‘to light to produce colorless
non-coupling’ decomposition ‘products. . They
thus - provide - the "‘characteristic of photo-sen=
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sitivity necessary to any diazo compound used
for the production of diazotype copies. Their
precoupling stability or resistance to coupling
with the azo components during storage and
prior to development eminently suits these diazo
derivatives to use in two-component diazotype
papers in combination with the desirable fast
coupling components, such as 2,3-dihydroxy-
naphthalene and acetoacetanilide which are
used to produce the desirable deep blue .and
black tones for final copies and the resorcinol
type of coupling components which will produce
the desirable sepia shades for intermediate
transparencies.

An added advantage of the p-phenylene di-
amine diazo derivatives of the above-described
class is the ability of these compounds to remain
in a solution with the other components which
are used in diazotype coating solutions and par-
ticularly in those cases where the coating solution
is relatively concentrated, such as coating solu-
tions for the production of intermediate trans-
‘parencies or diazotype media for the copying of
transparent microphotographs. This factor is
important since in the case of hitherto known
diazos containing a methyl group ortho to the
diazo group it is difficult to achieve practical con-
centrations of the diazo component in such di-
azotype coating solutions. For example, when
N - diethyl - m ~ toluidine-p-diazonium chloride-~
7ZnCls double salt or N-hydroxyethyl-N-furfuryl-
m-toluidine-p-diazo-ZnCls double salt is used as
the diazo component in a heavily loaded coating
solution for intermediate foils and microphoto-
graphs, the diazo tends to precipitate out, thus
impairing uniform penetration and producing a
high surface concentration of the diazo. Due to
the excellent solubility of p-phenylene diamine
diazos of the above class, this disadvantage is
overcome even in the case of the most concen-
trated coating solutions employed.

In producing the diazotype materials from
coating solutions confaining the diazo com-
pounds of this invention as the light-sensitive
agents, the base or.support carrying or containing
light-sensitive compounds, azo dye components
and other coating materials is coated, dipped,
brushed or sprayed with the sensitizing solution
by means known to the art, the particular type
of application depending upon the carrier em-
ployed. As carriers, such materials as paper or
cloth, either of which may be opaque, semi-
transparent or of a transparentized type, or a
film, such as prepared from cellulose nitrate,
cellulose .acetate or other cellulose esters or re-
generated cellulose and the like, or a glass plate
or sheet metal may be employed. Where paper
is used as the base or support for the light-
sensitive coating, the coating solution is gen-
erally aplied by using a trough and doctor blade
but- may, however, be brushed or or sprayed.
When & film is.used as the support, in order to
obtain proper penetration swelling agents are
added to the coating solution and the solution
is applied by dipping. In addition to the diazo

compound, azo component and possible impreg-~

nating or swelling agents, thecoating solutionmay
contain the usual agents, such as metal salts de-
signed to intensify the dyestuff images, such as
aluminum sulfate, titanium ammonium fluoride,

nickel sulfate and the like, stabilizing agents,

such as thiourea, thiosinamine, naphthalene tri-
sulfonic acid and the like, acids designed to re-
tard precoupling, such as citric acid, tartaric
acid, boric acid and the like, and hygroscopic
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agents, such as glycol, glycerine, dextrin and the
like. As coupling components we may use any
azo coupling component known to be suitable for
diazotype light-sensitive layers. Furthermore,
although this invention is described with partic-
ular reference to the so-called dry development
process, that is, wherein the diazo and azo com-
ponents are applied to the support in combina-
tion and are then exposed to light under an
inmage, followed by development with ammonia
or other alkaline vapor, nevertheless, the inven-
tion is also applicable to the so-called moist de-
velopment process. In accordance with this lat-
ter process, the solution applied to the support
contains as the only dye component the diazo
compound of the class set forth above. It may
contain other adjuncts, such as those mentioned
above, omitting such as are peculiar to the needs
of the two-component system but does not con-
tain any azo dye coupling component. Here the
coated support is. exposed and the diazo de-
composed in the exposed. areas in the same
manner as in the case of the two-component sys-
tem but the unexposed areas are developed with
a solution of alkaline agents containing the cou-
pling component.

In addition to the high degree of stability in
precoupling and resistance to precipitating out
of the coating solutions, which qualities char-
acterize hydroxyethyl-m-toluidine-p-diazos of
this invention, these diazos have the further ad-
vantage of producing sepia images of outstand-
ing opacity to ultra violet light when they are
used with couplers which will produce sepia
shades, such as resorcinol, resorcinol sulfonic
acid, dichlororesorcinol, 4-bromoresorcinol, 3-hy-
droxyphenoxy acetic acid, 3-acetaminophenol,
3-hydroxyphenyl guanide and 3-hydroxyphenyl
hi-guanide. ]

The following examples will serve to further
illustrate the preparation of diazotype photo-
graphic printing materials from the diazo com-
pounds of our invention, it being understood that
the invention is not limited to the particular ma-
terials or proportions therein described. TUnless
otherwise specified, the parts are by weight.

Example 1

A transparent paper stock is coated wﬁh 2 S0-
lution containing per 100 cc. of water:

3.5 g. N-ethyl-N-hydroxyethyl-m-toluidine-p-di-
az0-ZnClz double salt

2.2 g. Resorcinol

8.0 g. Citric acid

4.0 g. Thiourea

This coated paper is submitted to accelerated
aging tests under conditions of high temperature
and humidity in comparison with a standard
prepared by coating a similar paper stock with a
similar solution containing a diazo of similar con-
stitution but being unsubstituted in the position
ortho to the diazo group, i. e., N-ethyl-N-hy-
droxyethyaniline-p-diazo-ZnCls double salt. Un-
der such a test the precoupling stability of the
coating made in accordance with the formula of
this example is far superior to that of the stand-
ard of comparison.. Upon being submitted to.
natural storage for more than a year, it is ob-
served that the background of g print made frem
a diazotype coated paper of this example is still
a clear white. As compared with other similar
diazos, for instance, those lacking an N-hydroxy-
ethyl group, such as N-diethyl-m-toluidine~p-di-
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azo or N-ethyl-m-toluidine-p-diazo, the solubility,
east of coating and penetration into the paper is
considerably improved .and prints made. in ac~
cordance with this example have much sharper
contrast and have no ‘background color due to
non-uniform penetration of the diazo into the
support as in the case of the standards.

Upon: exposure of the transparent paper; coat-
ed by the formula of this example, under an image
and subsequent development by contact with am-
monia fumes, a dark sepia print having .excellent
visual -density. and. a -high. degree of: opacity to
ultra violet light is obtained.. There is very lit-
‘tle, if -any, off-set. when such a print is used as
‘an intermediate positive. - Its wash and light fast-
ness are also.good. . The intermediate positive
may be used as an original with -other diazotype
papers to produce positives of any desired-shade.

Ezxamule 2

A'transparent paper stock is coated with s
solution containing per 100 cc. of Watel":

3.5 g. N-ethyl-N-hydroxyethyl - m - toluidine-p-
diazo-ZnClz double salt L
3.5. g. 1,3-dihydroxybenzene-4-sulfonic. acid
8.0 g. Citric acid o S
4.0 g. Thiourea S
When submitted to accelerated aging tests in the
same manner as in Example-1, the diazotype coat-
ing of this example is found to have the same
high degree of precoupling stability as the com-
position of Example 1 when compared with the
same standards. - It also has the same:solubility,
ease of coating and penetration qualities as Ex-
ample 1 and produces upon exposure and devél-
opment a dark sepia print having excellent visual
density and the. same high degree of photo-
graphic density or opacity to ultra violet light-as
the prints obtained in accordance with Example 1,

Ezample 3

A transpérent paper stock is coated with a so-
lution containing ‘per 100 cec. of water:

3.5 g. N-ethyl-N ~hydroxyethyl - m - toluidine-p-
diazo-ZnCl2 double salt

3.2 g. 4,6-dichlororesorcinol

8.0 g. Citric acid

"4.0 g. Thiourea

When submitted to an accelerated aging test, the
paper coated in accordance with the formula of
this example also has the same high degree of
precoupling stability as that of Example 1 in
comparison with the same standards as were com-
pared in Example 1. Its solubility, coating and
penetration properties are also excellent in com-
parison with the named standards of Example 1.
Upon exposure under an image and subsequent
development by contact with ammonia, a dark-
reddish- sepia print is obtained which hasg ex-
cellent visual and photographic density. These
prints make excellent intermediate or transition
positives. Tt is also noted that the combination
of this example has particularly good proper-
ties for use in reflex printing wherein the trans-
lucent sheet coated as above is placed over an
opaque original and light is transmitted through
the translucent coated sheet to be reflected in
part from the original thereby forming a latent
positive image in the translucent sheet to be de-
veloped in the usual manner and used as an in-
termediate, if desired, for the production of fur-
ther diazotype copies.
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Example 4 -

A ftransparent paper‘ stoék is coated‘ ﬁviﬁth‘ a
solution containing per 100 -cc. of water:

3.4 g. N-hydroxyethyl-N-methyl = m - toluidine-
p-diazo ZnCls double salt ’

2.2 g. ‘Resorcinol :

8.0 g. Citric acid -

4.0 g. Thiourea

This coated paper is-submitted t6 accelerated
aging tests under conditions. of high temperature
and humidity in comparison with & standard pre-
pared. by coating a similar paper stock with a
similar solution containing a diazo of similar. con-
stitution:but being unsubstituted. in the position
ortho. to the diazo group, - f. i, N-ethyl-N-hy-
droxyethylaniline - p - diazo - ZnCly double .- salt.
Under such a test the precoupling stablity of the
coating made in accordance with the formula of
this example-is far superior to that-of the stand-
ard.of comparison. Upon being submitted to nat-
ural storage .for more than a year, it is-observed
that the background of a print made from a di-
azotype coated paper -of this example is still a
clear white. . As compared with other similap di-
azos, for instance, those lacking an N-hydroxy-
ethyl group, such as N-diethyl-m-toluidine-p-
diazo -or N-ethyl-m-toluidine-p-diazo, the solu~
bility, ease of -coating and’ penetration.into- the
paper is considerably improved and prints made
in accordance with” this“example have much
sharper contrast and have no background color
due to non-uniform penetration of the diazo into
the support as in the case of the standards.
Upon exposure of the transparent paper, codt-
ed by the formula of this example, under an image
and subsequent development by contact with am-
monia fumes, a dark sepia print having excellent
visual density and a high degree of opacity to
ultra violet light is obtained. There is very lit-
tle, if any, off-set when such & print is used as
an intermediate positive. “Its wash and light fast-

‘_ness‘are“‘also‘g()od. The intermediate positive
may be used as an original with other diazotype

papers to produce positives of any desired shade.
Examople 5
A transparent paper stock is coated with a so-
lution containing per 100 cc. of water:

3.1 g. N-hydroxyethyl - m - toluidine - p-diazo-
ZnClz double salt

3.2 g. 4,6-dichlororesorcinol

8.0 g. Citric acid

4.0 g. Thiourea

Upon being submitted to accelerated aging tests
in comparison with the same standard as used in
the previous example, it is found that the pre-
coupling stability of the light-sensitive coating
of this example is far superior to that of the
standard. Itssolubility, ease of coating and pen-
etration properties also show a great improve-
ment over the same properties of the standard
mentioned in the previous example, such as N-
ethyl-m-toluidine-p-diazo. Upon exposure un-
der an image and subsequent development by
contact with ammonia fumes, a dark sepia print
having excellent visual and photographic density
is obtained. ‘Such intermediate -prints when
compared with similar prints made from a simi-
larly coated - transparent paper containing N-
ethyl-m-toluidine-p-diazo-ZnCla double salt as
the diazo compound exhibits a much greater
opacity to ultra violet light when the compared




—

2,520,464

7

prints are used as intermediate positives for the
purpose of producing further diazotype copies.

Example 6

A regular paper stock is coated with a solution
containing per 100 cc. of water:

2.8 g. N -ethyl-N-hydroxyethyl-m-~toluidine-p-
diazo-ZnClz double salt

2.0 g. 2,3-dihydroxynaphthalene-6-sulfonic acid

0.5 g.2,3-dihydroxynaphthalene

The thus coated paper has excellent stability to
precoupling and can be stored for a much longer
period of time than a paper similarly prepared
from a coating solution containing similarly con-
stituted diazos which are unsubstituted in the po-
sition ortho to the diazo group, such as N-ethyl-
N-hydroxyethylaniline-p-diazo ZnClz double salt
wherein coupling of the 2,3~ d1hydroxynaphtha—
lene occurs in a relatively short time.

Upon exposing paper coated in accordance with
this example under an image and subsequently
developing by contact with ammonia fumes, a
very bright blue print of sharp contrast on a
clear white background is obtained.

Th addition to the favorable precoupling sta-
bility, the composition of this example also has a
faster printing speed than similar eompositions
containing as the diazo compound N-ethyl-m-
toluidine-p-diazo ZnClz double salt.

Example 7

A regular paper stock is coated with a solution
containing per 100 cc. of water:

2.9 g N,N-dihydroxyethyl-m-toluidine- p-d1azo-
ZnClz double salt

2.0 g. 2,3-dihydroxynaphthalene- 6-su1fomc acid

0.5 g. 2,3-dihydroxynaphthalene

The thus coated diazotype paper has the same

superior stability to precoupling and the same
fast printing properties as the composition of
Example 6 in comparison with the standards of
that example. Upon exposure and development,
the diazotype coated paper of this example yields
an intense bright blue image of sharp contrast
on a clear white background.
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Example 8 .

A regular paper stock is coated with a solutlon
containing per 100 cc. of water:

2.5 g. 7-hydroxy-1,2-naphthimidazole
2.9 g. N,N-dihydroxyethyl-m-toluidine-p-diazo-
ZnCl: double salt

The thus coated diazotype paper has the same
exceptional precoupling stability and fast print-
ing properties as the diazotype paper of Exam-
ples 6 and 7 and yields upon exposure and devel-

opment a maroon image of sharp contrast on a
clear white background.

Upon substituting in Example 1, 3.5 g. of 4~
bromoresorcinol; 3.0 g. 3- hydroxyphenoxyacetlc
acid; 2.8 g. 3-acetylaminophenol or 3.4 g. 1,3-di~
hydroxybenzene-5-sulfonic acid as the azo dye
component in place of the 2.2 g. of resorcinol used
in Example 1, diazotype coatings having the same
superior properties as the coating of Example 1
are obtained. In the case of 3-acetylamino-
phenol, the sepia dye image is a lighter tone than
in the case of resorcinol or the resorcinol deriva-
tives.

We claim:

A diazotype photographic matenal comprising
2, light-sensitive diazonium salt of the compound
having the formula:

C‘sz

7
H;N— N
N
. C:H:0H

CH3

-~ and an azo dye coupling component.

WILLIAM H. vox GLAIIN.
LESTER N. STANLEY,
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