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[57] 1 ABSTRACT 

This invention relates to a new ink and a method for 
applying the ink to a surface, in particular to gelatin 
layers of photographic materials. The ink is comprised 
of a hydrophilic dye and a watersoluble, non-drying 
low molecular weight solvent which is liquid at room 
temperature. ‘ ' > 
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MARKING INK AND METHOD OF USING THE 
SAME 

It is known to write, stamp or print information in the 
form of patterns or symbols on various materials and, 
in particular, on paper. If this is carried out by mechan 
ical processes which are repeated many times, suitable 
liquid solutions or dispersions of dyes are used for this 
purpose‘ which are applied to the material, e.g.,' by 
means of a stamp or by means of writing keys which are 
pressed on the material through ribbons or printing 
cloths impregnated with these dye‘ solutions. The. 
stamping or printing inks used for this purpose ‘gener 
ally consist of dyes dissolved or dispersed either in mix 
tures of glycerol and water or in oleic acid or other veg? 
etable oils such as castor oil, rape seed oil and the like 
or mineral oils. Stamping-and printing inks of this type 
have been ‘described, for example, in “Ullmanns En 
zyklopaedie der technischen Chemie,” ‘3rd Edition 
1964, Volume 15, page 353 et seq. 
The known marking-inks are, however, not suitable 

for marking gelatin layers with marks which cannot be 
wiped off and'which are resistant to photographic pro 
cessing baths. In most of the photographic copying ma 
terials used nowadays, paper is used as'the support for 
the light sensitive layers but for various reasons paper 
is nowadays increasingly being covered with synthetic 
resin surfaces or completely replaced by synthetic resin 
foils. When such synthetic resin materials are used as 
supports, it is foundvthat the photographic layers, which 
preferably contain gelatin as binder, have an increased 
tendency to curl‘ when the photographic layers dry. 
This tendency to curl can be counteracted by applying 
another gelatin layer on the rear surface of these mate 
rials. ' > a 

It is an object of the invention to ?nd a process which 
enables marks which are resistant to various photo-_ 

graphic baths and cannot be wiped off to be applied to 
gelatin layers of photographic materials. 
A marking ink has now been found which is suitable 

for marking absorbing surfaces, in particular gelatin 
layers and which comprises a mixture of a dye which is 
non-diffusing in gelatin in a water-soluble and non 
drying low molecular weight solvent which is liquid at 
room temperature. _ > 

This invention therefore relates to a process for 
marking absorbing surfaces, in particular gelatin layers 
of photographic materials, which is characterised in 
that a mixture of a hydrophile dye ,which is non 
diffusing in gelatin in water-soluble, non-drying, low 
molecular weight solvent which is liquid at room tem 
perature is applied in the form of the required patterns 
or symbols. 

In the context of this invention, non-drying solvents 
are understood to mean solvents which" are so diffi 
cultly volatile that a woven ribbon impregnated with 
such solvents will not dry out but will remain able to 
transfer the solvent partially to an absorbing surface 
even when kept uncovered under normal conditions for 
30 days. This property is particularly important be 
cause the marking ink is primarily intended for use in 
typing ribbons or printing cloths which should, of 
course, preserve their capacity to color the surface to 
which they are applied even when they have been 
stored or kept in use for considerable lengths of time 
and which therefore must not dry up. The dye solutions 
must be liquid and sufficiently ?uid to ensure that por 
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'tions of the ribbon which are frequently used will not 
become depleted of dye solution. Therefore, only low 
molecular weight solvents can be used having a molec 
ular weight not higher than 300. 
The solvents used are preferably primary or secon 

dary hydroxyalkyl formamides of the following general 
formula I: 

wherein 
R1 represents a straight chain or branched chain alkyl 
ene radical with up to six carbon atoms; 
R2 represents a hydrogen atom, a straight chain or 
branched chain alkyl radical'with up to four carbon 
atoms, a straight chain or branched chain hydroxyalkyl 
radical with up to six carbon atoms or a straight chain 
or branched chain formylaminoalkyl radical with up to 
six carbon atoms. 
The following compounds are especially suitable: 

The preparation of Compound 1 has been described 
in J. Am. Chem. Soc. 57, (1935), page 1080. The other 
compounds are prepared in an analogous manner. 
The dyes used may be any dyes in particular hydro 

philic dyes which are non-diffusing in gelatin and solu 
ble in any one of these solvents de?ned as above or in 
mixtures of these solvents, if desired, with the addition 
of water, preferably those azo dyes which also may be 
used for the silver dye bleaching process. Such dyes 
have been described, for example, in German Pat. Nos. 
12 46 404, German Offenlegungsschrift Nos. 15 22 
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371, 15 22 375 andylS 97 504. Mixtures of such dyes 
may be used in order to obtain markings having a neu 
tral grey to black color. it has been found particularly 
advantageous to use polymer dyes of the type which 
may be obtained e.g., by diazotization of amino 
hydroxynaphthalene sulfonic acids followed by self 
coupling in an alkaline medium. The polymeric dyes, 
A, B and C which have recurrent structural units repre 
sented by the formulae shown below are examples of 
dyes which have been found suitable: 

Dye A is obtained as follows: ' 
17.3‘ g of 2-amino-8éhydroxy-naphthalene-6<sulfonic 
acid are dissolved in 300 ml of water with the-addition 
of aqueous sodium hydroxide to produce a neutral so 

' baths, the dye thus being ?xed 
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lution. A'solution of 5 gof sodium nitrite in 20 ml of - 
water and 100 g of ice are added, and into the mixture 
is poured all at once 20ml of concentrated hydrochlo 
ric acid with rapid stirring. Stirring is continued for 30 
minutes and the excess nitrous acid is destroyed and 
the diazo suspension is run into 120 g of a 16.6 percent 
aqueous N?zCOa/SOlLltlO? within 5 minutes. The pre 
cipitated dye is removed by suction ?ltration after one 
hour’s stirring and washed with 2.5 percent sodium 
chloride solution. The residue is stirred into acetone to 
which 10 percent of water has been added, and it is 
then isolated by suction ?ltration, washed with acetone 
and dried. 16 g of dye are obtained. Dyes B and C may 
be obtained by similar methods. 
Any gelatin layers used in photographic materials can 

be marked by means of the process according to the in 
vention. The marks can be produced on the gelatin 
layer by means of a temporary carrier, for example by 
writing, e.g., using a felt tip impregnated with the dye 
solution, or by stamping with a rubber stamp or by 
printing through a typing ribbon or printing cloth im 
pregnated. with the dye solution. The dye solutions rap 
idly penetrate the gelatin layers and. produce marks 
which cannot be wiped off and which are resistant to 
the usual photographic processing baths such as devel 
oper, ?xing, stabilizing, hardening, silver bleaching or 
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dye bleaching baths. The water~soluble dye solvents are 
removed from the gelatin in the aqueous photographic 

even‘ more ?rmly in the 
gelatin layer. ’ - ' 

The process according to the invention may be used, 
e.g., for making so-called cut marks-on the upper sur 
face of photographic materials, such as may be re 
quired for automatically cutting up roll material. The 
process according to the invention is, however, prefera 
bly used for marking the rear surfacev of photographic 
materials whichhave a gelatin layer on the rear surface. 
These rear gelatin layers as already mentioned above, 
counteract the tendency of photographic materials to 
curl especially those materials in which the support 
consists of a synthetic resin'foil or a paper which has 
been coated with synthetic resin. It is more particularly 
in cases where automatic photographic processes are 
employed that marks in the form of ?gures are gener 
ally applied to the rear surfaces .of the pictures, these 
?gures serving to identify thepictures or to give infor 
mation about details of processing, for example in con 
nection with color ?ltration in the case of color photo 
graphs. 
A gelatin layer which contains additions of cellulose 

triacetate and wool fat has been found to be particu 
larly suitable for taking up the dye, solution according 
to the invention. The best results are obtained when the 
quantity ofcellulose triacetate is between 3 and 18 per 
cent by weight and the quantity of wool fat between 1 
and 6 percent by weight, based in each case on the dry 
weight of gelatin. In addition, the gelatin layer may 
contain matting agents such as barium sulfate, stron 
tium sulfate, silicon dioxide or starch in the amounts v 
‘necessary for obtaining the desired effect. The amounts 
required can be determined by a few simple tests. 
A gelatin layer containing cellulose triacetate and 

wool fat may be prepared, for example, from a precipi 
tate of cellulose triacetate and wool fat which may be 
prepared according to the following method which is 
known per se;'this method may easily be varied accord 
ing to the required particle size of the precipitate. 
Wool fat = Adeps Lanae DAB 6 (Deutsches Arz 

neibuch, 6th Edition) and cellulose triacetate are dis 
solved .in a suitable solvent mixture (e.g., toluene and 
ethyl alcohol) with stirring and heating to 40°C, and an 
equal quantity of water is then added, cellulose triace 

> tate and wool fat thus being precipitated in a ?nely 
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granular form. The powder obtained may be isolated by 
suction ?ltration and added to the gelatin solution in 
this form, but alternatively the entire precipitate may 
be added to the gelatin without ?rst being isolated by 
suction ?ltration. ‘ 

The resulting gelatin layers have a slight to medium 
surface roughness, depending on the amount of cellu 
lose triacetate and wool fat added, and this surface 
roughness may be increased bymeans of the matting 
agents mentioned above. ' 

' The invention will now be further explained by 
means of examples. - 

EXAMPLE 1 I 

Preparation of a typing ribbon 
15 g of Compound 1 are mixed with 18 g of water, 

and- 1.5 g of Dye A are dissolved in this mixture. An un 
colored cotton ribbon of the kind normally used for 
typewriters is impregnated with this solution and the 
excess solution is then stripped off with a wiper. A rib 
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bon suitable for marking gelatin layers is obtained after 
one hour’s drying in air. 
A similar procedure is used for‘the other solvents 

mentioned or mixtures of these solvents and other dyes 
or dye mixtures. ‘ 

To test the resistance of the solvent to evaporation, 
a piece of ribbon prepared according to Example 1 is 
stored ina drying cupboard at 45°C for 48 hours. Its 
ability to produce marks when stamped is completely 
preserved. When compound 1 in Example l is replaced 
by formamide, ethylene glycol monoethyl ether, diace 
tone alcohol or 2-furaldehyde, the ribbon is completely 
dry after only 8 hours’ storage at 45°C. 

EXAMPLE 2 

A gelatin layer applied to a pigmented Cellite foil is 
stamped in a stamping apparatus, using a conventional 
typewriter ribbon. Even after one hour the marking is 
not resistant to wiping, and after passing through a con 
ventional photographic processing installation com 
prising developer, short stop, bleaching and ?xing 
baths, the stamped marks have completely disap 
peared. 

EXAMPLE 3 

A gelatin layer of the type described in Example 2 is 
stamped in a stamping apparatus using a ribbon pre 
pared as described in Example 1. The marking is resis 
tant to wiping after only 1 minute. After passing 
through a photographic processing installation, a 
clearly legible neutral grey marking which cannot be 
wiped off or washed off is left on the gelatin layer. The 
same results are obtained when dye A in Examplel is 
replaced by one of the dyes B or C. . 

EXAMPLE 4 

A precipitated mixture of cellulose triacetate and 
wool fat containing 12 percent by weight of cellulose 
triacetate and 4 percent by weight of wool fat, based in 
both cases on the dry weight of gelatin, was added to 
a 10 percent aqeous gelatin solution which was then 
cast on a film support of cellulose triacetate (applica 
tion approximately 10 u). The resulting gelatin layer 
was marked by means of a ribbon prepared according 
to Example 1. The marks were resistant to wiping after 
1 minute, and both after passing through a conven 
tional photographic processing installation and after 
passing through the usual baths used for the silver dye 
bleaching process they were found to have a greater 
depth of color than the marks obtained in Example 3. 

EXAMPLE 5 

Five percent of a mixture of barium sulfate and stron 
tium sulfate, based on the dry weight of gelatin, are 
added to a gelatin solution to which a mixture of cellu- _ 
lose triacetate and wool fat has been added as in Exam 
ple 4, and the resulting gelatin solution is cast on a ?lm 
support, (application approximately 10 u). When the 
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gelatin layer is marked with the ribbon prepared as in 
Example 1, the same results as in Example 4 are ob 
tained. 
We claim: 
1. in a process for applying a plurality of dye mark 

ings to a gelatin layer in a non~curling photographic 
material wherein the photographic material containing 
the gelatin layer is photochemically processed subse 
quent to the marking, the method of transferring a 
marking solution to an absorbing surface of a gelatin 
layer comprised of a material which resists curling of 
the photographic material in a manner that the solution 

. rapidly penetrates the gelatin layer which comprises 

15 
impregnating a woven ribbon carrier with a solution 
consisting essentially of a dye non-diffusing in gelatin 
in a water-soluble, non-drying low molecular weight 
solvent which is liquid at room temperature and a mo 
lecular weight below 300 and having the following for 
mula: ‘ 
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Bl-OH 
H-C-N 

R: 

wherein 
Rl = a straight chain or branched chain lower alkyl 
ene radical containing up to six carbon atoms; 

R2 = a hydrogen atom, a straight chain or'branched 
chain lower alkyl radical containing up to four car 
bon atoms, a straight chain or branched chain hy 
droxyalkyl radical containing up to six carbon 
atoms orv a straight chain or branched chain for 
mylaminoalkyl radical containing up to six carbon 
atoms; 

and contacting at about room temperature the carrier 
containing the dye and solvent in a quantitative ratio of 
several times more solvent than dye against the surface 
of the gelatin layer to transfer an amount of the solu 
tion sufficient to penetrate into the layer. 

2. A process according to claim 1, characterised in 
that the gelatin layer'which is to be marked is situated 
on the rear surface of the photographic materials. 

3. A process according to claim 1, characterised in 
that the gelatin layer which is to be marked in addition 

' contains matting agents. 
4. A process according to claim 3, characterised in 

that the gelatin layer which is to be marked contains 3 
to 18 percent by weight of cellulose triacetate and l to 
6 percent by weight of wool fat, based on the dry 
weight of the gelatin. 

5. A process according to claim 1, characterised in 
that the dye solution is applied to the gelatin layer on 
an impression means which is wetted or impregnated 
with this solution thereby causing the solution to be de 
livered to the gelatin layer. 

* * * * * 
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