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ABSTRACT OF THE DISCLOSURE 

Protective layer for photographic material, which layer 
has a water-permeable binder containing particles of an 
acrylonitrile polymer plasticized with a beta-cyanoethyl 
ether of a polyhydric aliphatic alcohol or a phosphoric 
acid ester of pentaerythritol. 

The invention relates to a photographic material having 
a transparent roughened protective layer. 

It is known to provide photographic layers with pro 
tective coatings for protection against scratching and 
other harmful in?uences. Materials of very different chem 
ical constitutions are used for these coatings. Generally, 
the light-sensitive emulsion side is coated with an outer 
thin gelatine layer. Other Water-soluble or alkali-soluble 
?lm formers, which are used in a known manner for 
this purpose, are for example other proteins, such as 
casein, partially hydrolyzed polyvinyl acetate, polyvinyl 
alcohol, polyvinyl phthalate, cellulose acetate phthalate 
and substances of high molecular weight which are of 
similar structure. All these substances have the disad 
vantage that, when they dry, they produce more or less 
smooth surfaces which are undesirable for many uses in 
the photographic art. For example, photographic mate 
rials provided with such protective coatings can only be 
retouched and written on with difficulty. Furthermore, 
Newton’s rings are formed on printing or on projection. 
Smooth surfaces also have a tendency to become elec— 
trostatically charged, causing local blackening on the 
light-sensitive layer. Many experiments have been carried 
out in an attempt to eliminate these disadvantage prop~ 
erties of smooth protective layers. Thus, it is known to 
incorporate starch in ?nely divided form into light-sensi 
tive photographic layers. In addition, water-insoluble plas 
tic particles of polystyrene, polyesters and similar syn 
thetic materials of high molecular weight have been used 
for roughening the surface. It is true that all these meas 
ures lead to a detectable improvement in the writing ca 
pacity and reduce the formation of Newton’s rings and 
electrostatic charges, but they also introduce other dis 
advantages, for example, a general clouding of the layers, 
which frequently shows in the form of spots, sedimenta 
tion of the plastic dispersion during casting and ?nally 
matting effects, which are particularly undesirable when 
producing transparent pictures. 

It is an object of the invention to provide a protective 
layer which does not have the aforesaid disadvantages 
and which, with simple composition and processing, pre 
vents the formation of Newton’s rings and electrostatic 
charging and enables the photographic image to be writ 
ten on or retouched. 

It has now been found that a transparent protective 
layer with a roughened surface of the composition as in 
dicated below, applied as an outer layer to the front 
and/or back of a light-sensitive photographic material, 
has properties which satisfy all requirements. 
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The protective layer according to the invention con 

tains the following components: 

(I) Film-forming binding agent 

Suitable for this'purpose are numerous polymers which 
must be pervious to water and are capable of forming 
thin ?lms. It is preferred to use gelatin, but this can be 
wholly or partially replaced by other products, such as 
casein, albumin, polyvinyl alcohol, partially hydrolyzed 
polyvinyl acetate, preferably having at the last 10 mol 
percent vinylacetate units, polyamides, polyvinyl pyrroli 
done, carboxymethyl cellulose, alginic acid and deriva 
tives thereof, such as salts, particularly alkali metal salts, 
esters preferably with lower aliphatic alcohols having up 
to 5 carbon atoms, or amides, carraghenates and similar 
substances. 

’ (II) Polymer containing nitrile groups 

This component is heterogeneously distributed in the 
protective layer, but cannot be detected optically in the 
?nal layer by simply looking therethrough, or can only 
be detected by a very weak opalescence. The polymers 
contain acrylonitrile or methacrylonitrile units in polym 
erized form, advantageously in quantities of at least 50 
mol percent. 

Polyacrylonitrile or polymethacrylonitrile, more espe 
cially the former, are preferred. Suitable as components 
for‘copolymers are for example acrylic acid esters or 
methacrylic acid esters with an aliphatic alcohol having 
up to about 6 carbon atoms, vinyl acetate, alkylvinyl 
ethers, of which the alkyl group contains up to 4 carbon 
atoms, and also N-vinylpyrrolidone, N-vinylimidazole, 
vinyl pyridine, acrylamide or methacrylamide. The grain 
size of the polymers to be used should be 1 to 25H, ad 
vantageously 1 to 5,u. 

(III) Plasticizer 

The plasticizer prevents the optical detection of the 
particles of Component II. This effect is based on the fact 
that the smaller polymer particles, which would cause a 
clouding and matting, are completely solvated, but the 
larger particles are only softened on the surface. 

This effect is restricted to plasticizers, which are char 
acterized by a content of ?-cyanethoxy-and/or ethylene 
oxide groups. The following types of plasticizers exhibit 
particular utility: 

(A) ?-Cyanoethyl ethers of polyhydric and advan 
tageously dihydric to tetrahydric aliphatic alcohols ad 
vantageously containing up to 10 carbon atoms, for ex 
ample, glycol, glycerine, pentaerythritol, diethylene 
glycol, triethylene glycol and the like. Suitable products 
are described in US. Patent 2,401,607. The following are 
mentioned as example: 

(4) 

(5) Di-?-cyanoethyl ethers of pentaerythritol, of 
which the residual 2 hydroxyl groups have been reacted 
by acetalization with a ketone or aldehyde ‘to form a 
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cyclic ether grouping of the m-dioxane type. These com- ous effect on the light-sensitive layers and can be used 
pounds have the general formula: with all types of black-and-white and color photographic 

R, (FOE, CH,_()_CH,_CH,_CN materials, phototechnical materials or photographic ele 
\C C ments, which are to be used for making X-ray images. 

5 The protective layers can be applied onto silver halide / \ \ . 
R: 043%: CHz-—0-—CHr-CHr-CN emulsion layer, ?lter layers, anti-halo layers, non-curling 

wherein R1 and R2 represent hydrogen, alkyl advan- layers and the like 
tageously containing up to 6 carbon atoms, aryl, advan_ There is no dependence on the composition and the 
tageously phenyl, or heterocyclic radicals, such as number of the layers 0f the material Coated 
pyrimidine or morpholine. These groups, more especial- 1O 
ly the phenyl rings or heterocyclic radicals, can contain EXAMPLE 1 
further substituents, such as low alkyl or alkoxy having 
up to 3 carbon atoms or halogen atoms such as chlorine To 1 litre of 1% aqueous gelatine solution ready 
and the like. for casting, there are added 30 cc. of 10% aqueous 

Suitable. compounds and the preparation thereof are 15 solution of plasticizer 1 and 1.5 cc. of a 10% aqueous 
described 1n British patent speci?cation No. 926,689 and polyacrylonitrile suspension (prepared by the process de 
the following is mentioned by way of example: ' scribed in German Patent 1,058,835) and intensively 

0H; 0-CH1 CHr-O—CH2_CHZ-GN miXe-d. This casting solution is applied to that side of 
C O a photographic ?lm which contains the light-sensitive 

/ \ é \ 2O gelatine-silver halide emulsion layer and dried. A trans 
C1HP°—C0—CH= (7-0 1 CH#—0*-OHt-CHI—CN parent ?lm is obtained, which layer can be satisfactorily 
(B) Phosphoric acid esters of pentaerythritol of the Written on, and Which has PTaetieaHY 11° tendency to 

formula ' become electrostatically charged. 

(?/O-CE: /CHr-O\(") 
” o-ohi CHz-O “ 

in which formula, R3 and R4, which may be the same or _ , 
different, represent alkyl, cyanoalkyl and especially 30 EXAMPLE 2 _ _ . 
cyanoethyl, with up to 18 carbon atoms, or aryl such as 50 ee- Of a 10% aqueous‘ eolullon 0f Plastleller 3 
phenyl, and n=1-20, advantageously 1_10. These com- ‘and _3_¢c- of an aqueous Suspenswn of 2} copqlymerl 
pounds and the preparation thereof are described in conslstmg of 60 H101 Percent of acrylomtrlle umts and 
British patent speci?cation No, 922,251, and Belgian 40 mol percent of methyl methacrylate emulsion (pre 
patent speci?cation No. 636,304. The following are men- 35 pared by the Pfoeess of German Patent No- 1,053,335) 
tioned as examples: are mixed and added to 1 litre of a 1% aqueous gelatine 

(6) (6/0 0%? 
NC-CHPCH2—0—CH2—CH2—0—-P x P—O-—-CHr-CH:—O—CH2CH2—CN 

o o 

o 0 

o o 

The protective layers consisting of the above three solution which is ready for casting. This solution is cast 
components advantageously should contain (per 100 onto the silver halide emulsion layer and the rear of 
parts of the ?lm-forming component I such as gelatine), 55 a photographic material. The dried layers are free from 
5-200 parts of plasticizer and 0.5 to 10 parts of polymer. Newton’s rings when in contact with glass. 
More especially suitable are those mixtures which con 
tain 10-50 parts of plasticizers and 1-3 parts of polymer [EXAMPLE 3 
II, per 100 parts of gelatlne. 

In carrying out the process according to the invention, 60 
the aqueous dispersions of the polymers are incorporated 35 ec- of a 10% aqueous Solution of Plastieiler 7 and 
by stirring, together with the plasticizers, into the binder 15_ cc- of_ a 10% aqueous Solution 9f Plasticiz?r 9_ afe 
solution which can be provided with the usual casting mlxed ‘{Vlth 2 cc‘ of ‘an aqPeous 10% polyacrYlomtnle 
additives. Using this casting solution, the photographic SPSPeHSIQH an? addefi to 1 mm of a 115% gelatme SPIU‘ 
?lm material is coated on the light-sensitive silver halide tlon- Th‘ls mlxtur’a 15 cast on both sldes to the 811V“ 
emulsion layer and/or on the rear side by known casting 6D ha1_ide emulsion layers of i} PhOtPgFaPhiC X'I‘eY ?lm 

ThlS ?lm can be satisfactorily wrltten on and is char 
methods. _ . t _ 

The mixing ratio between polymer Proportion and acterized _by an excellent antistatic action, by com 
plasticizer proportion depends on the required degree of Panson with a ?lm mammal havmg a ‘Pure gelatme‘ Pm‘ 

tective layer. 
roughness and can be 1:1 to 1:100, advantageously 1:5 70 After air_condi?oning Specimens of the ?lm at 35 % 
to 1:20. The mixture of these substances is added in such 
a concentration to the outer protective layer that 0.1 to 5 {61am air hmPidity and 20°_ C” ‘the electrostatic charts" 
g_ pel- Square metre are contained in the dried layen mg in v./cm. is measured with a rotating ?eld strength 
The protective layers should have a thickness of about measuring instrument according ‘[0 sehwen'khagen and 

0.5 to 15p. 75 the electric surface resistivity in ohms is measured with 
The protective layers of the invention have no deleteri- a knife-edge instrument. 
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Charging Surface 
capacity resistivity 
(v./cm.) (101252) 

Control specimen _____________________ __ +420 13 
Specimen according to Example 3__..__. +5 1. 5 

We claim: 
1. ‘In a photographic material having a protective 

outer layer of a water-permeable binder containing par 
ticles of an acrylonitrile polymer having at least 50‘ mol 
percent acrylonitrile or methacrylonitrile and a grain size 
1 to 25, the improvement according to which the particles 
are plasticized with from 1 to 100 parts of plasticizer 
per part of polymer, and the plasticizer is: 

(a) a beta-cyanoethyl ether of a polyhydric aliphatic 

where R3 and R4 are alkyl, cyanoalkyl or phenyl and 
each n is a number from 1 to 20. 

2. The combination of claim 1 in which the plasticizer 
is a beta-cyanoethyl ether of a polyhydric alcohol hav 
ing up to ten carbon atoms and two to four alcohol 
groups. 
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3. The combination of claim 1 in which the plasticizer 

is 

R‘\ 
/C< / \ 

R2 O—CH2 CH2—O—CH2CN 

in which R1 and R2 are hydrogen, alkyl containing up 
to six carbon atoms, or aryl. 

4. The combination of claim 1 in which the plasticizer 
is (b) where R3 and 'R4 are alkyl with up to 18 car 
bons or cyanoethyl and each n is a number from 1 to 10. 
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