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This invention relates to an improved reflex 

copying proceSS. 
It is known to duplicate originals which are 

hardly transparent or which have been written 
or printed upon on both sides in such a manner 
that a so-called reflex copy thereof is first made 
and the latter then reproduced in any Suitable 
manner. For this purpose transparent papers, 
which are sensitized with the usual silver con 
pounds, which are generally employed in pho 
tography, are used as reflex copying materials. 
To reproduce the reflex copies thus obtained, 
papers rendered sensitive to light by means of 
diazo compounds are frequently used. This proc 
ess has the disadvantage that the development 
and fixation of the reflex copies is comparatively 
complicated, since a number of baths must be 
used. It is, moreover, a disadvantage that nega 
tive reflex copies are obtained, so that it is neces 
sary before reproducing on diaZO printing ma 
terial to reverse them or first to make a positive 
intermediate copy on photographic material. 

It has already been proposed also to Sensitize 
the reflex copying materials with diazo come 
pounds, if desired with the addition of azo com 
ponents, since, by using such materials, the afore 
said disadvantages are avoided. With the use of 
the normal diazo compounds and azo components 
usual in diazotype processes, reflex copies are 
generally obtained which, however, can only be 
very badly reproduced on paperS Sensitized with 
diazo compounds and thus, on the Whole, result 
in quite useless copies with wholly insufficient 
contrasts. That is one of the reasons that such 
a process could not hitherto be introduced in 
practice. 

It has now been found that, contrary to former 
experience, reflex copies, which can be success 
fully reproduced on the usual diaZO-photo-print 
ing papers, can be made by using diazo con 
pounds and azo components, if the diazo com 
pounds and azo components are chosen in a defi 
nite manner. 
According to this invention those diazo com 

pounds and azo components are used which, lon 
developing, give dyes which absorb light chiefly 
in the region between about 3300 A. to 4400 A. 
Such azo dyes are in general yellow to greenish 
yellow. The excellent suitability of Such reflex 
copies for reproduction on diazo photo printing 
material depends upon the fact that the print 
dyestuffs absorb light in the same range of the 
spectrum as the diazo compounds generally used 
in photo printing processes. 
This mode of procedure is contrary to the rules 
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which the expert is accustomed to follow in carry 
ing out diazotype processes. Copies with yellow 
or greenish-yellow lines are otherwise quite un 
desirable in photo printing. As is known, it is 
usual to proceed in such a way that the prints 
exhibit the darkest possible brown to black lines, 
Since these appear particularly rich in contrast 
to the eye and the prints are thus clearly dis 

The reflex copies obtained by the 
neW process however are quite indistinct, and, 
OWing to the light tones of the lines, barely legible. 
In Spite of this, they are eminently suitable for 
reproduction. 
As a Support for the light sensitive compound, 

in accordance with the invention, cellulose hy 
drate sheetS or foils are preferably used. Advan 
tageously, the cellulose hydrate sheet is sensitized 
With the diazo compound and the azo component, 
So that the material may be developed according 
to the dry method. It is, however, also possible. 
to Spread on the diazo compound alone and then 
to develop the material by the wet method. In 
Stead of a single diazo compound or a single azo 
component, mixtures of several diazo compounds 
or mixtures of Several azo components can also 
be used. Hereby it can be advantageous to add 
Small quantities of a diazo compound or an azo 
component yielding darker tones to the mixture 
of dyestuff component. Thus are obtained reflex 
copies With darker tones which are better legible. 
Besides these substances, the sheet or foil can also 
contain bleaching dyes, such as, for example, 
pinacyanol, with or without sensitizers, such as, 
for example, thiosinamine. 
The reflex-copying process can be still further 

improved if, during the reflex copying, a further 
sheet, rendered light sensitive by means of bleach 
ing dyes or diazo compounds, is interposed be 
tween the source of light and the reflex copying 
material, preferably in contact with the latter. 
This sheet can, for example, be prepared with the 
same diazo compound as the reflex copying ma 
terial. An improvement in the reflex copies can 
furthermore be obtained, namely by using, dur 
ing the reflex copying, filters which contain 
stable Substances absorbing ultra-violet light. 
Such Substances are, for example, esculine, es 
culetine, 3-methylumbelliferone-carbonic acid 
and pyrenedisulphonic acid or the corresponding 
alkali-salts. The process may, moreover, be so 
carried out that the ultra-violet light-ab 
SOrbing Substances, Which are preferably color 
less or only very slightly colored, are spread 
on One side of a sheet, while the light sen 
sitive preparation is spread on the other side. 
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Surprisingly, it is even possible to incorporate 
these ultraviolet light absorbing Substances di 
rectly in the light, sensitive layer. 
In carrying out the process, alkylphenols, for 

example, with one or more alkyl-groups, espe 
cially methyl- or ethyl-groups, in which the alkyl 
group or one of the alkyl groups cal'ries a Sub 
stituent known to increase the Solubility in Wa 
ter, are suitable as a Zo components. Such sub 
stituents are, for example, basic groups such as 
amino groups. These may be mono- or disub 
stituted. AS examples, the dimethylamino- or 
the phenylamino-group may be mentioned. 
Other suitable substituents are the carboxyl 
group and the hydroxyl-group. The Sulpho 
group may also be used, although the other Sub 
stituents named are in general more advanta 
geous. Compounds of the type in question may, 
for example, be derived from cresols, such as the 
Ortho-Cresol or the meta-cresol. Xylenols, Such 
as 1.4-dimethyl-2-phenol, or trimethylphenols, 
for example 1.3.4-trimethyl-2-phenol are also 
suitable. A few of the azo components which can 
be used are, for example, 1-hydroxymethyl-2- 
phenol, the B-(2-hydroxyphenyl)-propionic acid 

OB 

CE-CH-COOH 

2-(o-phenylamino)-methyl-1-hydroxybenzene 
O 

Oro 
and 2-(w-dimethylamino) methyl- 1 -hydroxy 
benzene 

OB 
CE 

/ 
CH-N 

CHs 

The latter compound is prepared by treating O-ni 
trobenzylchloride with dimethylamine, reducing, 
diazotizing and boiling-out. In the same way the 
corresponding substitution products of meta 
cresol can be used. Also suitable for use are, for 
example, the following compounds: 1-oxymethyl 
2-hydroxy-4-methylbenzene, 1- (w-phenylamino)- 
methyl-2-hydroxy-4-methylbenzene, 6-(4-meth 
yl-2-hydroxyphenyl)-glutaric acid 

o H-COOH 
C 

Yo H-COOH 
OE 

ch, 
1.4-dimethyl-2-hydroxy-3-hydroxymethylben - 
zene, 1-hydroxymethyl-2-hydroxy-3-methoxy 
benzene, and 1-(w-phenylamino)-methyl-2-hy 
droxy-3-methoxybenzene. The compounds men 
tioned can also, if desired, contain still further 
substituents provided that the latter do not ap 
preciably alter the absorption of the dyestuffs. 
Additional unsubstituted hydroxyl-groups are not 
suitable as substituents for the above reasons. 

. Substituents which appreciably decrease the sol 
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ubility or the coupling power are also unsuitable. 
The said azo components give suitably good 

coating dyes with the proven tertiary or particu 
lar secondary para-amino-diazo compounds, for 
example, those which do not have in the amino 
group too long alkyl groups but only methyl- or 
ethyl-groups. Particularly advantageous are 
those para-amino-diazo compounds which have 
a methyl group in juxtaposition to the amino 
group. For example, 4-monoethylamino-3-meth 
yl-l-benzenediazoniunchloride is very Suitable. 
Good results are also obtained with 4-dimethyl 
aminobenzene-1-diazoniumchloride or the 4-di 
ethylaminobenzene-1-diazoniunchloride. When 
carrying out the present invention it is advan 
tageous to choose the dyestuff components in 
Such a manner that, on developing, the dyestuff 
is formed as complete and as quick as possible. 
Thus, when using azo components which couple 
only with comparative difficulty, one should use 
diaZO compounds with great coupling activity as, 
for example, para-aminodiazo compounds which 
have as substituents a dichlorbenzyl residue in 
the amino group. 
The following examples illustrate the inven 

tion: 
1. Cellulose hydrate sheets are soaked in a so 

lution of 12 grams of the diazonium chloride of 
1-amino-2-hydroxy-4-chlorbenzene-6-sulphonic 
acid, 15 grams phloroglucine, 10 grams thiourea 
and 10 grams tartaric acid in 1000 ccm. water 
and dried. During the preparation of a reflex 
copy with this material, for which an arc lamp 
with a dull glass globe may, for example, be used 
as the source of light, a cellulose hydrate-sheet, 
which is prepared by dipping it for 1-2 minutes 
in a .3% aqueous solution of 4-methyl-umbel 
liferone-carbonic acid (in the form of the sodium 
salt), is laid on the side of the reflex copying ma 
terial facing the source of light. The said diazo 
compound is prepared by diazotizing 2.4-dichlor 
1-aniline-6-sulphonic acid and treating the diazo 
compound with Soda solution, one chlorine atom 
being replaced by the hydroxyl group. 

2. Sheets of regenerated cellulose are placed 
for 1-2 minutes in a bath containing a Solution 
of 15 grams of the zinc chloride double salt of 
4-dimethyl-aminobenzene-1- diazoniumchloride, 
10 grams phenol, 12 grams tartaric acid and, if 
desired, softening and wetting agents in 1000 
ccm. of water, and are then squeezed-out. The 
dried sheet is laid upon the original to be copied 
and exposed through the sheet for about 1% 
minutes in sunlight. After the exposure the 
sheet is developed by means of ammonia gas; a 
greenish-yellow print results which can be repro 
duced in the normal way on diazo photo printing 
paperS. 

3. The procedure of example 2 is followed, but 
for the sensitizing of the sheet a solution is 
used containing in 1000 ccm. Water 15 grams 
of the zinc chloride double salt of 4-monoethyl 
amino-3-methyl benzene-1-diazoniumchloride, 
12 grams of 2.5-dimethyl-6-w-dimethylamino 
methyl-1-phenol 

gh, 
OH 

CH 
/ 

CEN 

Ych, 
CH3 

12 grams citric acid and 2 grams esculine. The 
75 2.5 - dimethyl - 6 - w - dimethyl -aminomethyl-1- 

  



2,245,628 
phenol is obtained by condensation of 2.5-di 
methyl-1-phenol with formaldehyde and di 
methylamine after the known method described 
in "Annalen der Chemie," vol. 343, page 280 and 
the following pages. - 

4. 14 grams of the zinc chloride double Salt 
of 4-diethylamino-benzene-1-diazonium chloride 
are dissolved in 1000 ccm. water together with 12 
grams phenol, 10 grams tartaric acid and 2 
grams methylesculetine. A sheet prepared with 
this solution is suitable for the preparation of 
reflex copies which reproduce well. 

5. 70 grams of the zinc chloride double Salt 
of 4-dimethylamino-2-methyl-benzene-1-diazo 
niumchloride are dissolved in 1000 ccm. Water 
together with 55 grams of 2.5-dimethyl-6-to-di 
methylamino-methyl-1-phenol and 20 granS 
tartaric acid. This solution is splead on One 
side of a superficially saponified sheet of acetyl 
cellulose. When making a reflex copy with the 
aid of this sheet the prepared side of the sheet is 
brought into contact with the original. On devel 
oping in ammonia, a greenish yellow dye is 
formed. If a particularly high standard is 
required for the print to be made therefron, the 
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reflex copy can first once again be copied in the 
normal way on the material used for the reflex 
copying and the final copy prepared from this 
intermediate copy. 

6. A cellulose hydrate sheet is rendered sensi 
tive to light by placing in a bath containing a 
solution of 15 grams of 4-(26'-dichlorbenzyl)- 
amino-1-benzenediazoniumsulphate, 11 grams of 
2-(a-phenylamino)-methyl-l-hydroxybenzene, 10 
grams thiourea and 10 grams tartaric acid in : 
1000 ccm, water. A reflex copy is then prepared 
in the usual manner by developing with ammonia. 
gas. The reflex copy can be reproduced well on 
normal diazo photo printing paper as the re 
sultant greenish-yellow dye has an excellent 
coating capacity. Similar effects can also be 
obtained if, instead of 2-(a-phenylamino)- 
methyl-1-hydroxybenzene, the following con 
ponents are used: 3-(2-hydroxyphenyl)- 
propionic acid, 2-(w-dimethylamino)-methyl-1- 
hydroxybenzene, B-(3-hydroxyphenyl)-propionic 
acid, 3-(o-dimethylamino)-methyl-l-hydroxy 
benzene, 3- (w-phenylamino)-methyl-l-hydroxy 
benzene, 1-hydroxymethyl-2-hydroxy-3-meth 
oxybenzene and 1- (w-phenylamino)-methyl-2- 
hydroxy-3-methoxybenzene. The 2-(cy-dimethyl 
amino)-methyl-1-hydroxybenzene is prepared 
initially from o-nitro-benzylchloride, by Substi 
tution of a dimethyl-amino residue for the chlo 
rine, reduction of the nitro group to the amino 
group, diazotizing and by boiling-out. The 
preparation of 3-(a-dimethylamino)-methyl-l- 
hydroxybenzene is similar. 

7. The procedure according to Example 6 is 
followed, but for sensitizing the sheet a Solution 
of 15 grams of the zinc chloride double salt 
of 4-monoethylamino-3-methylbenzene-1-diaZO 
niumchloride, 12 grams of 1-(a-phenylamino)- 
methyl-2-hydroxy-4-methylbenzene, 10 grams 
thiourea, and 10 grams citric acid in 1000 ccm. 
water is used. With similar results, instead 
of 1-(a-phenylamino)-methyl - 2 -hydroxy-4- 
methylbenzene, 1-hydroxymethyl-2-hydroxy-4- 
methylbenzene, 1,4-dimethyl-2-hydroxy-3-hy 
droxymethylbenzene and 3-(4-methyl-2-hy 
droxyphenyl)-glutaric acid may be used. The 
latter is prepared by condensation of m-cresol 
and acetone-dicarbonic acid to the corresponding 
cumarine-acetic acid, alkaline cracking of this 
product and catalytic hydrogenation. 
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3. 
We claim: . 
1. In a process for producing a reflex copy, 

the steps which comprise placing a light 
sensitive material sensitized by means of a diaZO 
compound and an a2O component which, On 
development, yield a yellow to greenish-yellow 
dye, the chief absorption of which extends over 
the region of about 3300 A. to about 4400 A. 
upon the original which is to be copied, causing 
light to fall upon the original through the Said 
light-sensitive material developing the image 
thereon and reproducing the developed image on 
a diazo-photo printing material by direct contact 
methods, 

2. In a process for producing a reflex copy, 
the steps which comprise placing a light-sensitive 
transparent material sensitized by means of a 
diazo compound and an azo component which, 
on development, yield a yellow to greenisin-yellow 
dye, the chief absorption of which extends over 
the region of about 3300 A. to about 4400 A. 
upon the original which is to be copied, causing 
light to fall upon the original through the said 
light-sensitive transparent material developing 
the image thereon and reproducing the developed 
image on a diazo-photo printing material by 
direct contact methods. 

3. In a process for producing a reflex copy, 
the steps which comprise placing a light-sensi 
tive transparent material sensitized by means of 
a para-amino diaZO compound and an alkyl 
phenol which contains only one phenolic 
hydroxyl group upon the Original which is to be 
copied, causing light to fall upon the original 
through the said light-sensitive transparent ma 
terial developing the image thereon and 
reproducing the developed image on a diazo 
photo printing material by direct contact 
methods. 

4. In a process for producing a reflex copy, 
the steps which comprise placing a light-sensitive 
transparent material sensitized by means of a 
para-amino-diazo compound and an alkyl phenol 
which contains only one phenolic hydroxyl group 
and carries in the alkyl group a substituent 
Selected from the group consisting of the hy 
droxyl-, carboxyl-, sulfo- and amino groups upon 
the original which is to be copied, causing light 
to fall upon the original through the said light 
sensitive transparent material developing the 
image thereon and reproducing the developed 
image on a diazo-photo printing material by 
direct contact methods. 

5. In a process for producing a reflex copy, 
the steps which comprise placing a light-sensitive 
transparent material sensitized by means of a 
para-amino diaZo compound and a 1.4-dimethyl 
2-hydroxybenzene compound which contains only 
One phenolic hydroxyl group and a methyl group 
carrying a substituent selected from the group 
consisting of the hydroxyl-, carboxyl-, sulfo- and 
amino groups upon the original which is to be 
copied, causing light to fall upon the original 
through the said light-sensitive transparent 
material developing the image thereon and 
reproducing the developed image on a diazo 
photo printing material by direct contact 
methods. 

6. In a process for producing a reflex copy, 
the steps which comprise placing a light-sensitive 
transparent material sensitized by means of a 
Secondary para-amino diazo compound and an 
alkyl phenol which contains only one phenolic 
hydroxyl group and carries in the alkyl group a   



4. 
substituent selected from the group consisting of 
the hydroxyl-, carboxyl-, sulfo- and amino 
groups upon the original which is to be copied, 
causing light to fall upon the Uriginal through 
the said light-sensitive transparent material 
developing the image thereon and reproducing 
the developed image on a diazo-photo printing 
material by direct contact methods. 

7. In a process for producing a reflex copy, 
the steps which comprise placing a light-sensitive 
transparent material sensitized by means of 
4-mono-ethyl-amino-3-methyl-l-benzene-diaZO 
nium-chloride and an alkyl phenol which con 
tains only one phenolic hydroxyl group upon 
the original which is to be copied, causing light 
to fall upon the original through the Said light 
sensitive transparent naterial developing the 
image thereon and reproducing the developed 
image on a diazo-photo printing material by 
direct contact methods. 

8. In a process for producing a reflex copy, , 
the steps which comprise placing a light 
sensitive transparent material sensitized by 
means of 4-mono-ethyl-amino-3-methyl-l-ben 
Zene-diazonium-chloride and an alkyl phenol 
which contains only one phenolic hydroxyl group 
and carries in the alkyl group a substituent Se 
lected from the group consisting of the hydroxyl-, 
carboxyl-, Sulfo- and amino groupS upon the 
Said original, causing light to fall upon the orig 
inal through the said light-sensitive transparent 
material developing the image thereon and 
reproducing the developed image on a diazo 
photo printing material by direct contact 
methods. 

9. In a process for producing a reflex copy, 
the steps which comprise placing a light 
sensitive transparent material sensitized by 
means of 4-mono-ethyl-amino-3-methyl-l-ben 
Zene-diazonium-chloride and a 1.4-dimethyl-2- 
hydroxybenzene compound which contains only 
one phenolic hydroxyl group and a methyl group 
carrying a substituent selected from the group 
consisting of the hydroxyl-, carboxyl-, sulfo- and 
amino groups upon the original which is to be 
copied, causing light to fall upon the original 
through the said light-sensitive transparent ma 
terial developing the image thereon and repro 
ducing the developed image on a diazo-photo 
printing material by direct contact methods. 

10. In a process for producing a reflex copy, 
the steps which comprise placing a light 
sensitive transparent material sensitized by 
means of 4-mono-ethyl-amino-3-methyl-1-ben 
Zene-diamonium-chloride and 2,5-dimethyl-6-0- dimethyl-amino-methyl-1-phenol upon the orig 
inal which is to be copied, causing light to fall 
upon the original through the said light-sensitive 
transparent material developing the image 
thereon and reproducing the developed in age on 
a diazo-photo printing material by direct con 
tact methods. 

11. In a process for producing a reflex copy, the , 
steps which comprise placing a light-sensitive 
transparent material sensitized by means of a 
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diazo compound and an azo component which, on 
development, yield a yellow to greenish-yellow 
dye, the chief absorption of which extends over 
the region of about 3300 A. to about 4400 A. 
upon the original which is to be copied, causing 
light to fall upon the original through the said 
light-sensitive transparent material and a light 
filtering material developing the image on the 
light-sensitive transparent material and repro 
ducing the developed image on a diazo photo 
printing material by direct methods. 

12. In a process for producing a reflex copy, the 
steps which comprise placing a light-sensitive 
transparent material sensitized by means of a 
diazo compound and an azo component which, on 
development, yield a yellow to greenish-yellow 
dye, the chief absorption of which extends over 
the region of about 3300 A. to about 4400 A. 
upon the original which is to be copied, causing 
light to fall upon the original through the said 
light-sensitive transparent material, while inter 
posing between the source of light and said 
transparent material a sheet treated with an 
ultra-violet light-absorbing substance, develop 
ing the image on the light-sensitive transparent 
material and reproducing the developed image on 
a diazo photo printing material by direct 
methods. 

13. In a process for producing a reflex copy, the 
StepS which comprise placing a light-sensitive 
transparent material sensitized on one side by 
means of a diazo compound and an azo com 
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ponent which, on development, yield a yellow to 
greenish-yellow dye, the chief absorption of 
which extends over the region of about 3300 A. 
to about 4400 A. and treated on the other side 
With an ultra-violet light-absorbing substance 
upon the original which is to be copied the diazo 
Sensitized side contacting the said original, caus 
ing light to fall upon the original through the 
said light-sensitive transparent material, devel 
oping the image on the light-sensitive transpar 
ent material and reproducing the developed in 
age on a diazo photo printing material by direct 
methods. 

14. In a process for producing a reflex copy, the 
steps which comprise placing a light-sensitive 
transparent material sensitized by means of a 

a diazo compound and an azo component which, 
on development, yield a yellow to greenish-yel 
low dye, the chief absorption of which extends 
over the region of about 3300 A. to about 4400 A. 
and having incorporated in the sensitive layer 
an ultra-violet light-absorbing substance upon 
the original which is to be copied, causing light 
to fall upon the original through the said light 
Sensitive transparent material, developing the 
image on the light-sensitive transparent mate 
rial and reproducing the developed image on a 
diazo photo printing material by direct methods. 
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