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It is known to produce negative photographic 

prints by the use of materials, such as paper 
Sensitized by means of diazonium compounds, the 
fixing operation being effected by rinsing out with 

5 Water Or by copying out by a second exposure the 
diazonium compound which has not been decom 
posed by light during the exposure. 
The present invention has for its object to pro 

vide an improved method for obtaining negative 
10 photographic prints by “self-developing layers' 

Sensitized by means of a diazonium compound. 
The expression “self-developing layer' is to 

mean herein a layer whereon colored material is 
formed by the reaction of the light decomposition 

15 product of the diazonium compound, which de 
composition product remains in the material and 
which, by reaction with the diazonium compound 
Still present in the material, forms a colored com 
pound. 

20 According to present knowledge, the photo 
chemical decomposition of a diazonium compound 
results in the formation of a corresponding phe 
nol; the N2X-group being replaced by the OH 
group. This replacement may take place not only 

25 photochemically, but also otherwise, for instance, 
many diaZOnium salts yield by hydrolysis diazo 
nium hydroxides which are so unstable as to lose 
nitrogen even at ordinary temperatures, whereby 
the OH-group takes the place of the N2-group. 

30 When using, therefore, the last-mentioned sen 
Sitized materials, it might be expected that a 
"moderate actinic exposure' under a template, 
for instance, under a tracing, during which the 
portions under lines of the tracing receive prac 

35 tically no light and remain undecomposed, and 
Whereas the portions under the transparent por 
tions of the tracing receive sufficient light to 
cause the diazonium compound to partly decom 
pose, would give no proper negative prints, this 

40 because of the following: 
On the exposed portions the hydroxy-com 

pound formation caused by photochemical de 
composition would start to form colored material 
with the diazonium compound not yet decon 

45 posed, and on the nonexposed portions the dia 
Zonium compound would be hydrolyzed and de 
composed and the resulting hydroxy-compound 
would also form colored material with the diazo 
nium compound not yet decomposed. Such hy 

50 drolysis and corresponding decomposition is ac 
celerated by the usual after-treatment in develop 
ing such prints, which consists in their exposure 
to a moist atmosphere, possibly with simultaneous 
heating of same. . 

55 Under the above conditions it can thus be ex 

pected that colored material will be formed both 
on the exposed and unexposed portions of the 
print, and that no satisfactory image can be ob 
tained, 
In this connection it may be mentioned that 

no satisfactory results could be expected even if 
the hydrolysis and the resulting decomposition of 
the diazonium compound were to be so acceler 
ated that the hydroxy-compound thus formed, 
Could not enter into a reaction with undecom 
posed diazonium compound to form colored ma 
terial on the undesired portions, as such a 
rapid hydrolysis and decomposition of the 
diazonium compound would also prevent the 
light-decomposition product from entering into 
a reaction with the diazonium compound to form 
Colored material on the desired portions. 

However, we have found that under the given 
conditions the light decomposition product forms 
colored material with the diazonium compound 
much more rapidly than does the decomposition 
product obtained by hydrolysis. 
We have furthermore found that the differ 

ence between the respective speeds of re 
action of the light decomposition products and 
of the decomposition products obtained by 
hydrolysis to form colored material with the 
diazonium compound is such, that it is possible 
in the presence of Sufficient moisture in the at 
mosphere-with the application of heat to ac 
Celerate the process if necessary--to decom 
pose the diazonium compound without the forma 
tion in situ of colored material on portions of the 
light-sensitive layer which are not struck by light, 
whereas at the same time the presence of a plen 
tiful supply of diazonium compound still present 
in situ in the layer will result in the formation of 
Colored material by the light decomposition prod-. 
lucts formed at the exposed portions of the 
layer. 
The present invention is based on the recog 

nition of the above and consists of a method by 
'means of which negative photographic prints 
are obtained with “self-developing" layers which 
are sensitized by means of a diazoniur, con 
pound. Such layers, according to the invention, 
are Subjected to a 'moderate actinic exposure' 
and the fixing of the negative image is achieved 
by bringing about a decomposition by hydrolysis 
of the diazonium compound at such portions of 
the layer which are not struck by light, the de 
composition being accompanied by the liberation 
of nitrogen. 
By the term "moderate actinic exposure' is 

meant an exposure which, with the sensitized 
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2 
material, lays the basis for the formation of a 
negative image. 
AS to the treatment by moisture, the subject 

ing of the actinically-exposed layer to the mois 
ture normally present in the atmosphere as a 
rule suffices. The process, however, may be ac 
celerated by insuring an ample Supply of Water 
Vapor during the application of heat. Suitable 
Smethods to combine heat and moisture treat 
ments are, for instance, to Subject the photo 
chemically-exposed layer to hot ironing under a 
damp cloth, or to pass it through heated calen 
ders covered with damp cloth. 

in many cases it suffices to pass the layer 
through a chamber having a high water vapor 
Content, Without applying heat at all. 
Such diazonium compounds which readily hy 

drolyze and decompose are especially suitable to 
practice the invention. Especially good nega 
tives are obtained if the sensitized layer also con 
tains a copper salt. 
In order to prevent hydrolysis and decomposi 

tion of the diazonium compound in the sensitized 
material before use, it is highly desirable to sub 
ject the sensitized material, for instance sen 
sitized paper or linen, to intense drying, for in 
stance, by drying it in a flow of gas which has 
been previously dried by means of P2O5, or in 
a flow of gas from which the moisture has been 
frozen out by cooling the gas to a low tempera 
ture, and by providing means to preserve the in 
tense dry state of the sensitized material during 
its storage. 

In order that the invention may be clearly 
understood and readily carried into effect, some 
examples thereof will be given hereinafter. 

Eacatingle I 

A paper carrier is treated on one side with 
an aqueous Solution of 2% of 1-hydroxy-2-dia 
Zonium benzene-4-Sulphonic acid and 2.7% of 
Cu(NO3)26H2O and is then exposed for 25 sec. 
under a positive drawing, for instance, under a 
tracing drawn on transparent linen, at a distance 
of 50 cms. from a 5 kilowatt incandescent lamp, 
So that the diazonium compound failing under 
the non-transparent portions of the drawing re 
ceives practically no light, whereas the remain 
ing portions are subjected to a "moderate ac 
tinic exposure'. 
The exposed paper is developed and fixed by 

allowing it to remain for 3 days at ordinary tem 
peratures in a chamber which is shut off from 
daylight and which is saturated with water wa 
por. Thereby a negative photographic print in 
a dark-blue tinge is produced. On the non-ex 
posed portions the sensitized material is decorn 
posed and practically no formation of colored 
material takes place thereon. 

Eacample II 
The paper, after being sensitized and actini 

cally exposed in accordance with Example I, is 
Subjected in the dark for about half an hour at 
Ordinary temperatures, to an atmosphere Sat 
urated with moisture; after this it is passed for 

70 

5 

2 minutes under a damp cloth at a temperature 
of 100° C. The result is a brown-violet negative 
photographic print. 

Eacample III 

A paper carrier is coated on one side with a 
Solution of 40 grams of 2-diazonium-1-hydroxy 
5-methylbenzene-4-Sulphonic acid and 100 grams 

8,095,403 
of Cu(NO3)26H2O in i litre of water and then 
dried, 

he so-sensitized paper is then exposed for 
1) Sec. under a drawing provided on transparent 
liner at a distance of 25 cms, from a 5 kilowatt 
incandescent lamp. 
Subsequently the exposed paper is allowed to 

renain for 5 minutes in an Owen heated to a 
temperature of 85° C. Into this oven air is 
blown. Which is Saturated with Water vapor at 
a teamperature of 75° C. The result is a dark 
blue negative photographic print. 
As in this case, because of the high tempera 

ture, some formation of colored material also oc 
Curs at the non-exposed portions, the portions 
are slightly grey colored. 

Eacample IV 
The Sensitized naterial of Example II, after 

being exposed as stated above, is kept for 24 hours 
in a dark medium, which at ordinary tempera 
tures has been Saturated with Water vapor. Sub 
sequently the material is subjected to hot-iron 
ing for 2 minutes under a damp cloth at a tem 
perature of 100° C. The result is a dark-blue 
negative photographic print. 

Eacample V 
A paper or linen carrier is coated on One side 

with a solution of 1% of 1-diazonium-2-hydroxy 
naphthalene-4-Sulphonic acid (1 mol.) and 3.2% 
of Na2CO3.10H2O (3 mols) in Water and then dried 
in air. After a "moderate actinic exposure' un 
der a tracing, the paper is exposed to air in the 
dark. After the self-development the diazonium 
Compound remaining at those portions which 
have not been photochemically exposed, is de 
composed by passing the material under a flat 
iron having a temperature of about 120° C. So 
that a developed and fixed negative photographic 
print having a brown tinge is obtained. 
While we have described our invention in con 

nection with specific examples, we do not wish 
to be limited to same, but desire the appended 
claims to be construed as broadly as permissible 
in view of the prior art. 
What We claim is: 
1. In the process of producing negative photo 

graphic printS on a layer Substantially free from 
moisture and Sensitized. With a diazonium com 
pound which readily hydrolyzes to form an un 
stable diazonium hydroxide and couples with its 
light-decomposition product to form colored ma 
terial at a considerably faster Speed than it 
couples with the hydroxide, the steps of subject 
ing the layer to a moderate actinic exposure to 
decompose part of the diazonium compound on 
selected portions of the layer, and subjecting the 
exposed layer to moisture while preventing light 
decomposition of the diazonium compound for 
Sufficient time to develop and fix the negative 
image without the addition or removal of any 
Substance other than nitrogen and to completely 
decompose the diazonium compound present at 
the unexposed portions of the layer. 

2. In the process of producing negative photo 
graphic prints on a layer substantially free from 
moisture and sensitized with a diazonium com 
pound which readily hydrolyzes to form an un 
stable diazonium hydroxide and couples With its 
light-decomposition product to form colored ma 
terial at a much faster Speed than it couples with 
the hydroxide, the steps of subjecting the layer 
to a moderate actinic exposure to decompose part 
of the diazonium compound at sected portions 

O 

2 5 

30 

..) 

, 5 

(60 

5 

py 



0. 

5 

20 

30 

35 

40 

45 

50 

55 

60 

70 

75 

2,095,408 3 
of the layer, and applying water vapor to the ex 
posed layer in the absence of actinic light for 
sufficient time to develop and fix the negative 
image without the addition or removal of any 
Substance other than nitrogen and to complete 
ly decompose the diazonium compound present 
at the unexposed portions of the layer. 

3. In the process of producing negative photo 
graphic prints on a layer substantially free from 
moisture and sensitized with a diazonium com 
pound which readily hydrolyzes to form an un 
stable diazonium hydroxide and which couples 
with its light-decomposition product to form col 
Ored material at a much faster speed than it 
couples with the hydroxide, the steps of subject 
ing the layer to a moderate actinic exposure to 
decompose part of the diazonium compound at 
Selected portions of the layer, and subjecting the 
exposed layer in the absence of actinic light to 
air Saturated with water vapor for a sufficient 
time to produce colored material at the exposed 
portions and to completely decompose the di 
aZOnium compound at the unexposed portions. 

4. In the process of producing negative photo 
graphic prints on a layer substantially free from 
moisture and Sensitized with a diazonium com 
pound which readily hydrolyzes to form an un 
stable diazonium hydroxide and which couples 
with its light-decomposition product to form col 
Ored material at a much faster speed than it 
couples with the hydroxide, the steps of sub 
jecting the layer to a moderate actinic exposure 
to decompose part of the diazonium compound at 
selected portions of the layer, and applying heated 
Water Vapor to the exposed layer in the absence 
of actinic light for sufficient time to develop and 
fix the negative image without the addition or 
removal of any substance other than nitrogen and 
to completely decompose the diazonium com 
pound present at the unexposed portions of the 
layer. 

5. In the process of producing negative photo 
graphic prints on a layer substantially free from 
moisture and sensitized with a diazonium com 
pound which readily hydrolyzes to form an un 
stable diazonium hydroxide and which couples 
with its light-decomposition product to form col 
ored material at a much faster speed than it 
couples with the hydroxide, the steps of applying 
a copper salt to the layer, Subjecting the layer to 
a moderate actinic exposure to decompose part 
of the diazonium compound at selected portions 
of the layer, and applying water vapor to the ex 
posed layer in the absence of actinic light for 
sufficient time to develop and fix the negative 
image without the addition or removal of any 
substance other than nitrogen and to completely 
decompose the diaZOnium compound at the un 
exposed portions of the layer. 

6. In the process of producing negative photo 
graphic prints, the steps of forming on a fibrous 
carrier a light-sensitive layer of a diaZOnium com 
pound which readily hydrolyzes to form an un 
stable diazonium hydroxide and which couples 
with its light-decomposition product to form 
colored material at a much faster rate than it 
couples with the hydroxide, intensively drying the 
sensitized carrier, subjecting the dried carrier 
to a moderate actinic exposure to decompose part 
of the diazonium compound on selected portions 
of the layer, and applying Water vapor to the 
carrier in the absence of actinic light for sufficient 
time to develop and fix the negative image with 
out the addition or removal of any substance 
other than nitrogen and to completely decom 

pose the diazonium compound present on the un 
exposed portions of the layer. 

7. In the process of producing negative photo 
graphic prints, the steps of forming upon a car 
rier a light-sensitive layer by applying thereto an 
aqueous solution of about 2% of 1-hydroxy-2-di 
a Zonium benzene-4-Sulphonic acid and 2.7% of 
Cu(NO3)2.6H2O, drying the carrier, subjecting 
the carrier to a moderate actinic exposure to de 
compose part of the diazonium compound at se 
lected portions of the layer, and placing the ex 
posed carrier in an atmosphere Saturated with 
Water vapor and free from actinic light for sev 
eral days to develop and fix the negative image 
Without the addition or removal of any substance 
other than nitrogen and to completely decompose 
the diazonium compound present on the unex 
posed portions of the layer. 

8. In the process of producing negative photo 
graphic prints, the steps of forming upon a car 
rier a light-sensitive layer by applying thereto 
an aqueous Solution of about 2% of 1-hydroxy-2- 
diaZOnium benzene-4-sulphonic acid and 2.7% of 
Cu(NO3)2.6H2O, drying the carrier, subjecting the 
carrier to a moderate actinic exposure to de 
compose part of the diazonium compound at Se 
lected portions of the layer, and placing the ex 
posed carrier in a darkened atmosphere Saturated 
With Water vapor for about one-half an hour and 
then beneath a dampened cloth for about two 
minutes at a temperature of about 100 C., to 
thereby develop and fix the negative image with 
out the addition or removal of any substance 
other than nitrogen and to completely decompose 
the diazonium compound present on the unex 
posed portions of the layer. 

9. In the process of producing negative photo 
graphic prints, the steps of forming on a carrier 
a light-sensitive layer by applying thereto a solu 
tion of about 40 grams of 2-diazonium-1-hy 
droxy-5-methylbenzene-4-Sulphonic acid and 100 
grams of CU (NO3)2.6H2O in 1 litre of Water, dry 
ing the so-treated carrier, subjecting the carrier 
to a moderate actinic exposure to decompose part 
of the diazonium compound at selected portions 
of the layer, and circulating over the exposed 
layer in the absence of actinic light for about 15 
minutes air at a temperature of about 85° C. and 
Saturated with water vapor at a temperature of 
about 75° C., to thereby develop and fix the nega 
tive image Without the addition or removal of 
any Substance Other than nitrogen and to Con 
pletely decompose the diazonium compound pres 
ent on the unexposed portion of the layer. 

10. In the process of producing negative photo 
graphic printS, the steps of forming on a carrier 
a light-sensitive layer by applying thereto a solu 
tion of about 40 grams of 2-diazonium-1-hy 
droxy-5-methylbenzene-4-Sulphonic acid and 100 
grams of Cu(NO3)2.6H2O in 1 litre of Water, dry 
ing the carrier, subjecting the carrier to a moder 
ate actinic exposure to decompose part of the 
diazonium compound at selected portions, and 
placing the layer for about 24 hours in a darkened 
atmosphere saturated with Water vapor and at 
Substantially room temperature, and then hot 
ironing the carrier for about 2 minutes beneath 
a damp cloth at a temperature of about 100° C., 
to thereby develop and fix the negative image 
without the addition or removal of any substance 
other than nitrogen and to completely decomi 
pose the diazonium compound on the unexposed 
portions of the layer. 

JAN HENDRIK DE BOER, 
ROELOF JAN HENDRIK. ALINK. 
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