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The invention relates to a déveloper for diazo-~
type printing materials referred to hereinafter
as a-“diazotype developer.” By this expression
is to be understood a mizture (either a dry mix-
ture o be dissolved, or a solution) containing as
essential constituents one or more azo dyestuft
coupling components and one or more potassium
and/or sodium salts of weak acids, such-as car-
bonic acid, boric acid, formic acid, acetic acid,
benzoie acid, tartaric acid and citric acid. Azo
dyestuff ‘components ~of good coupling activity
are used and the alkali salts are so-chosen that,
in the slight excess used, they ensure sufficient
azo dyestuff coupling between thé azo: dyestuff

- ecoupling components- and  the diazo compound

used in the diazotype image the unexposed areas
of -which contdin- a para-amino-diazo-benzene
compound, with the usual quantities of acid con-
stituents: Azo dyestuff components of good cou=
pling activity are, for example g-naphthol, the 8=
hydroxy-ethyl amide -of 2-hydroxy-3-naphthoic
acid, phloroglucinol, and resorcinol; an azo dye-~
stuff component of insufficient’ coupling ‘activity

is, for example, 2:3-dihydroxy-naphthalene=6- -
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sulphonic acid. = Diazotype developers are ap-
plied practically exclusively in such a manner
that their aqueous solution is applied ‘on ‘the
diazotype copy in-a layer of, for example, 8 to 12
g./sa. metre.
tioned essential-constituents, diazotype develop-
ers - generally also contain substances such as
thiourea, alkali thiosulphate, wetting - agents,
aliphatic polyhydroxy compounds and the like.
Diazotype developers with borates are to be pre-
ferred to those with carbonates. - Diazotype de-
velopers that have to serve for the development
of diazotype copies in which the ‘diazo com-
pound is a para-alkylamino-diazobenzene usual-
ly have:a .pH above [7; those used for: diazotype
copies containing para-acylamino-diazo-benzene
compounds may have a pH a/'little below 7, while

their concentration of buffer salts, such as for- ,

mates, benzoates, and the like is generally higher.

- According -to the present invention diazotype

developers ;:confain optical ~bleaching agents
known per se (cf. for example-Netherlands pat-
ent specification No. 55,370) . By the use.¢f such

developers there is obtained an improvement in -

the appearance of the dlazotype coples devcﬂoped
therewith. .

The application of:optical bleachmg agents in
diazotype developers is of special importance
from’ a technical point of view because, on ac-
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In addition to the above-men-
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count of their absorbing power for light of short
wave. lengths, they cannot be used in the light-
sensitive diazotype laysrs—in contrast to their
inclusion. in’ photograpiiic layers. according to

5 - French patent specification. MNo. 878,823—with-
out impairing the light-sensitivity of the layers.
Interfering reactions between the optical bleach-
ing agents and the diazo compounds also fre-
quently take place.

10  The diazotype developers according to the in-
vention contain as optical bleaching agent a
blue-fluorescent salt of a - p.p’-diaminostilbene-
0.0’-disulphonic acid with .one or more- 1.3.5-
triazine rings attached to the amino groups.

156 This. type of optical bleaching agent  with at
least one triazine ring was found fo be -more
suitable for the above-mentioned application in
diazotype developers and to have a greater or

. . more lasting effect than optical bleaching agents

20 without a triazine ring derived from p.p’-di-

aminostilbene-o0.0’-disulphonic. acid (cf. for ex~

ample French patent specification No. 878,155).
Examples of optical bleachmg aoents used ac-

cording to the inhvention are:

N
C—Ra

EA

in which Ri1, Re, R3 and R4 stand for. amino or
aliphatically or aromatically substituted amino
95 SrOups. Particularly good . results are obtained
“*..with compounds in which the substituents Ri,
R, Rz and R4 are amino groups at least one of
which is aromatically substituted, and even bet-
ter results when one or more of these aromatical-
40 ly substituted amino groups have a sulphonic
acid or-a carboxyl group attached to the aro-
matic radicle. ‘Many of these can be dissolved
in aqueous diazotype developers withoui any pre-
vious treatment.. Less soluble optical bleaching
agents of the type preferred for the-invention
may be finely distributed  or emulsified in- the
agueous developer. ‘

The effect of the addition of the aforesaid op-
tical bleaching agents to diazotype developers
is that, in the diazotype copies produced there-
with, the. areas of the image contrast better:
with the exposed background. The results are
most. striking  when the . exposed background
contains matter having a yellow or brown tint,
. such as the azo. component g-hydroxy-ethyl
amide of 2-hydroxy-naphthalene-3-carboxylic
acid, the photochemical decomposition product
of a -diazo-compound, a stabiliser such-as, for
example, ' naphthalene-1.3.6- urlsulphomc -acid,
and-also when the diazotype copies begm to show
the familiar discolouration upon ageing. - It has
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also been'found thatthe:optical bleaching agents,
applied to the diazotype copy via the diazotype

developer, reduce the discolouration of the copy .

in daylight, a result which is particularly vali=

able when the diazotype copy-is-exposed to-light. 5
that is relatively rich in rays of shqrt wave
Diazotype copies .on:coloured:bases; for:

lengths.

example buff, blue, green or'red paper; also: ‘have®
a finer appearance when developediwitii:a dlazo--»

type developer according to the invention.
" The following are representative-diazotype ma-

terials that can be developed with:the: diazotype:

developers of this invention.
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 EXAMPLE L

A developer suitable for the development of

- diazotype paper B is composed as follows:

Sodmm thlosulphate ____________________ g__ 55
ThIOUIeR: i e e g~ 24
Borax _. e g.. 8
Phlorogluecimol: o ___________ g.. 10
- Sodium ‘salt: of  isopropyl-naphthalene-sul-
phonic acid— .. g 3
Soda ashyanhydrous__ ol g.. 22
The optical bleaching agent_ ... _.._.__ g_. 1
N
T
CH=CH- -—NH———([) (If:—NH—CoH;
N N
S0:Na 50;Na X C/
Il\IHSOaNa N —S0:Na
25 Water . g2 - 1000

Diagzotype paper A-

Base paper of. 110-g./sq.. metre is coated .with
about: 8-g./5q.-metre. of. the followmg solution..in
water:

Para-diazo-ethyl benzyl aniline nitrate: 1:6%

Potash alum 1%.

Thiourea 2%:

Ammonium oxalate' 2%

Gelatin - 0:1%

and. dried.. .
. Diazotype: paper B

ﬁase paper of 80 g./sq. metre’ is coated with
about 12 g./sq. metre of the followmg solutlon
in water:

Para-diazo-diethyl  orthechloroaniline; zitic. chlo-
ride double salt'3 %

Tartaric acid 1.5%

Sodium- salt of mnaphthalene-1.3:6% trlsulphonlc
acid 1.5%

Ammonium sulphate 1. 5%

Gelatin:0.3%:

and. dried.

Z
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Dzazotype naper C

Base paper of: 110> g /sq.. metre is-coated with
about 10 g./sq. metre of the followilig:solution in
water: - :
Para-diazo-2.5-diethoxy-benzanilide-ZnClzs. dou-

“ble salt 3%

Tartaric acid- 1%

Sodium: salt of naphthalene-1.3.6-trisulphonic
acid 0.5%
Thiourea. 0.2%
Gelatin. 0.2%

and dried.
The following examples will serve to illustrate
the invention; but are not to be regarded as limit-
ing it in any way:
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35

A-copy.onthe diazotype material B.is developed
by the application .of about-10.g./sq. metre. of the
above developer. A.dark. brown.copy.is-obtained
in which.the dark brown:dyestuff.is in high con-
trast. with the clear. white.ground. If the.optical
bleaching agent -had been.omitted from:the: com-
position of the developer, a copy:-would have.been
obtained with: a- somewhat dingy: background,
with which the image.would,.contrast.considerably

" less.

. EXAMPLE 2—:

A: developer suitable: for. the development. of
diazotype paper A.is.composed as follows: .

40 :
Thioured omee e g.. 33
Phleroglucinol .. g__ 65
Resorcinol o= g_. 65
Sodium salt of isopropyl-naphthalene-sul-

45 . phonic aeid ___ g 2
SUgar e g 50
Potassium tetraborate pentahydrate.__._ g . -80
Potassium carbonate ... .o _____ g 20
Optical bleaching agent. g 1

N o - L
(ﬁ—-NHO——-CH:GHQNH—GOCHu
a dosNe: S0Ne:

Selne, o e

Water — g....-- 1000

65

70

76

A: copy’ on: diazotype: martenal A is: developed
by- the: application of about: 10- g./8q. metre of
therabove developer. A black copy iscobtained:in
which. the-dyestuff is in: strong:contrast: with' the
clear white ground. If the optical- bleaching
agent: had: been omitted: from the composition
of the: developer, a copy would have: been ob-
tained with: a’ somewhat dingy background, with
which. the image would contrast con51dera.bly less
strongly:.

EXAMPLE 3!

A developer suitable for the dévelopment of
di‘a,zgtype paper €lis composed as follows:

Thioures o &

20
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Phloroglueinol ..ol g.. 3
Sodium mono-2-ethyl-hexyl sulphate_..g__. 2
Benzoic acid. .. . ___.____._ . . g.. 25
Sodium henzoate_____________ g_. 143
Sodium formate________._____ .. _____ g.. 146 5
Optical bleaching agent.___.____._______ g.. 1

—NH-—C ﬁ——NH-Q—CH:CH
N, N d

80 Na \C/ O3Na

dm,
Water __ ol —— g_.. 1000

A copy on diazotype material C is developed
by the application of abhout 10 g./sq. metre of 20
the above developer. A brownish-black copy is
obtained in which the brownish-black dyestuff is
in high contrast with the clear white ground.

If the optical bleaching agent had been omitted
from the composition of the developer, a copy 25
would have been obtained with a somewhat dingy
background, with which the image would contrast
considerably less.

EXAMPLE 4 30

A developer suitable for the development of
diazotype paper A is:composed as follows:

the clear white ground. If the optical bleaching
agent had been omitted from the composition of
the developer, a copy would have been obtained
with a somewhat dingy background, with which
the “image would contrast considerably  less
strongly. '

80;Na

EXAMPLE 5

A developer suitable for the developnient; of
diazotype paper C is composed as follows:

Thiourea .. ...l . . g.o 20
Phloroglucinel ..__._______________. . g 3
Sodium mono-2-ethyl-hexyl sulphate B - 2
Bengzoic aeid _.__.__________ _ ... g.-. 25
Sodium benzoate - ___:___ . . ... 143
Sodium formate .___________ e g._.. 146
Water .. o g-._. 1000

In this there are dispersed 5 g. of .the optical
bleaching agent: :

HOCQL /N\ /N\ CiH,OH
/N—(I}/ G—m ca:ch-NH—(lz/ o—n’
HOC:;H; . N N N, 1|~|r \-c.mog
X/ OiNa §0;Na X/
7 o
N, N\
CHy; - CH; ?ﬁ: CH;
Hy éHa CHj H,
&H b: J)H H
Thiourea . il il g-- 20 A copy on diazotype material C is developed by
i iosulphate . . __._____ @& . 50 the application of about 10 g./5q, metre of the
Sodium thiosulphate .___._____._ . __ ... g : )
above developer. A brownish-:black copy :is ob-
ADBPIEROL oo oo g-- 15 tained in which the brownish-black dyestuff is in
¥ . s . - - 50 -
Sodlllum‘ sal.tc;l of 1sopropyl naphthalene-sul 3 strong contrast with the.clear white ground. - If
PRONIC 8C1A o oo 8-~ go . ihe optical bleaching agent had been omitted
Tri-sodium phosphate ... __g . from the composition of the ‘developer a copy
Soda ash anhydrous . __._____________ g-- 20 would have been obtained with a somewhat dingy
Caffeine oo 8-~ 10 o ground, with which the image would contrast
Optical bleaching agent .___._._..__..__ g-- 1 considerably less. : . .
N ‘ - : N .
HOC;HNE~C \(I'IJ-—NH CH=CH-C>—NH—(’J/» (IZ‘j—HNCz}IiOH
xlsr N A N ﬁ
X c/ O1Na O;Na X C/
Ilm I!IH
SO OsH
Wabter oLl g.._ 1000 ‘What Iclaim is:

A copy on diazotype material A is developed by
the -application of ‘about 10 g./sq. metre. of the
above developer. A brown ‘copy is obtained, in
which the brown dyestuff is in high contrast with 78

1.A developer for diazotype printing materials
comprising " at least one “azo’ dyestuff: ‘coupling
component, at least one alkaline metal salt'of 4
weak acid and a small-atount of a'salt'of a blue-
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fluoreseent. 1.p’-diaminostilbene-o.0disulphonic
i which, at- least one: of the amino; groups
; :3:5~triazinering. )

‘2. A developer-for-diazotype. printing. materials
comprising: at least one. azo dyestuff coupling
component, at least one alkaline metal salf of a
weak acid and a p.p’-diaminostilbene-o0.0’-di-

140

§

comprising at least one azo dyestuff coupling
component, at least one alkaline: metal salt: of a
weak aeid- and a  p.p’-diaminostilbene-o.0!=di~
sulphonic' acid- compound containing- pne’ 1:3:5-
triazine ring attached to.each amino group.and
having the formula: ‘ ’

N N
_Z N\ X
g g Dommon{_ Do e
.N_ N — & N N
X O3Na OsNa N
lk,z R4

sulphonic acid compound containing one 1:3:5-
triazine ring attached to each amino group and
‘having the formula,

in which at least one of Ri, Re, R3 and R4 is an
aromatically substituted amino group, at least
one-member of Ri, Re, R3 and R« is an aliphat:

N ! N -

L ANN /N
et e pammen( oyl e
111 1u1 ] N, N
\C / S03Na 80:Na; AN C/,

B |
ll{z Ry

in.which Ri, Re, Rs and R¢ are amino groups.,

3. A developer for diazotype printing materials
comprising at least one azo dyestuff coupling
component, at least one alkaline metal salt of a
weak ' acid- and a ‘p.p’-diaminostilbene-o0.0”-di-
sulphonic, agid compound containing one 1:3:5-
triazine ring attached to each amino group and
having the formula:

30

ically substituted amino group and any remaining
members of Ri, Rz, Rs and R4 are amino groups. '
6. A developer for diazotype printing materials
comprising at least one azo dyestuff éOUplin‘g
component, at least one alkaline metal salt of a
weak: acid-and a p.p’-diaminostilbene-o.0’-disul~
phonic acid compound- containing one 1:3:5=tri-
N

# ' X
n,moa,/ c,—NJ,a-:f<:>-—qH~=OH —~NH—C C—Rs
N, N- T, T N, N
. \C/ OalNa. S0;Na : \C/

C o :

Ra R:

in which at least one member of R1, Rz, Rs and Re
is an alighatic_a_l;ly substituted amino group and
N,
=
R ?/ AN
X /N
.\?

. : Rs
any remaining-members.of Ri, Ra; Rz.and R4 are 50
amino. groups. . . : -

4.. A developer for-diazotype printing materials
comprising -at: least: one azo dyestuff coupling
component, at: least one alkaline metal salt of a
weak acid: and & p:p’-diaminostilbene-0.0’-di- 55
gulphonic. acid compound containing one. 1:3:5= %
triazine ring aitached to each aming group-and
having the formula:

v ~
Il
O3Na

azine ring attached to each amino group and
haying t_he,formula:

N
C—Ry

N, N
N 7.
c

&,
in which R: and Rs are hydroxy ethyl amino
groups and Rz and Re represent phenyl. amino
groups which are substituted by a sulphonic. acid
group. ) S

AO;N&

" 7. A developer for diazotype printing materials
comprising at least one - azo dyestuff ’(;opplvi:n—g
component; at least one alkaline metal salt of
a weak- acid and a p.p’-diaminostilbene-o.0"~dix
sulphonic acid compound containing one 1:3:5-

=N
-~
N,

A /N\
R0 G—NE CH=CE: ;‘—NH—C, :

I { , : IHI

\C/ 50:Ns . 80:Na \04

Ikl

in which at least one member of R1, Rz, Rz and Re
is an aromatically substituted amino group and

4
R—C

k,
~triazine ring attached to each amino group and
having the formula: R

N\ N
x>
O—NH oa:om@ms{—c/ “o—r,
X L
Ve O:Na ElOsNa N /\I
N ’ [
; 4,

N
5
sny: remaining members of Ry, Re, Rs and Re are

a 0:g£roups: - . R
5. A developer for diazotype printing materials

in which R: and R; are phenylamino groiips and
Rz and Re are phenylamino groups which are
substituted by a sulphonic acid group. :
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8. A developer for diazotype printing materials sheet material a thin film layer of a developer as
comprising at least one azo dyestuff coupling claimed in claim 1.

component, at least one alkaline metal salt of a 12. A process as claimed in claim 11 in which
weak acid and a p.p’-diaminostilbene-o0.0’~disul- the light sensitive sheet material is diazotype pa-
phonic acid compound containing one 1:3:5-tri- 5 Dper.
azine ring attached to each amino group and FRANCISCUS ANTONIUS
having the formula: HUBERTUS KESSELS.
/N\ /N\
Rl—clj/ (I)—NH CH=CH: NH—ICI \(IJ—Rs
N 1\]1' N N
X/ 0;Na 0:Na N\ _#
c C
L, %,
in which R1, Re, R3 and Rs are dithydroxyethyl) References Cited in the file of this patent
amino groups. . . . . . UNITED STATES PATENTS
9. A developer as claimed in claim 4 in which e :
at least one of the aromatic substitutents carries = {unber Name Date
8 i o ; 2,589,519 Hoeh e Mar. 18, 1952
a sulphonic acid group ag a substituent. 20 - . .
10. A developer as claimed in claim 4 in which 2,612,501 Wilson — .. Sept. 30, 1952
at least one of the aromatic substituents carries FOREIGN PATENTS
a carboxylic acid group as a substituent. Number Country Date
11. A process for developing light sensitive 624,052 Great Britain ______ May 26, 1949
sheet material which, at least in the unexposed 25 878,823 France .o _..______ Nov, 2, 1942
condition, contains a diazo compound as the light © 993,648 France —____._______ July 25, 1951

sensitive material comprising applying to the said 55,370 Netherlands ——.____ Sept. 16, 1943



