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3 Claims. (CI. 95-9) 

This invention pertains to photographic ele 
ments and to their manufacture. More particu 
larly, it pertains to light-sensitive photographic 
elements which have light-absorbing colloid lay 
ers and anchoring substrata, therefor. Still more 
particularly it pertains to photographic film ele 
ments which have antihalation layers and an 
choring substrata therefor which are composed 
of vinylpyridine polymers. 
An object of this invention is to provide new 

photographic elements. Another object is to pro 
vide photographic elements with improved anti 
halation layers. A further object is to provide 
new means for anchoring antihalation layers to 
photographic supports. Still other objects Will 
be apparent from the following description of 
the invention. 
The novel photographic elements of this in 

vention consist of a support which is transparent 
to certain wave lengths of light and has Super 
imposed on one surface thereof a colloid Silver 
halide emulsion layer and on the other surface, 
in order, a water-insoluble vinylpyridine polymer 
layer and a water-permeable colloid layer which 
contains a dischargeable dye that absorbs light 
of wave engths to which the emulsion layer is 
sensitive. The dyes should be dischargeable dur 
ing photographic processing in the developing 
and/or fixing bath. 
The layer containing the dischargeable dye may 

be composed of various water-sensitive polymeric 
materials including water-soluble and hydro 
philic polymeric materials, e. g., gelatin, casein, 
starch, cellulose derivatives including methyl cel 
ulose, ethyl cellulose, cellulose glycolate, low 
substituted cellulose acetate, polyvinyl alcohols, 
hydrolyzed ethylene vinyl acetate copolymers and 
compatible mixtures thereof. The preferred 
binding agent for the dischargeable dye is com 
posed of the hydrophilic hydrolyzed ethylene/vin 
yl acetate copolymers described in McQueen 
United States Patent No. 2,397,866. 
The novel elements can be made as follows: A 

vinylpyridine polymer, e.g., poly-2-vinylpyridine, 
is dissolved in a water-miscible, volatile alcohol 
in an amount of 1 to 5% by weight of the alcos 
hol and the resulting solution is coated onto a 
suitable support, e. g., a transparent film base, 
and dried. This may be accomplished by any 
of the conventional coating methods, Such as 
coating from a hopper, immersing, by transfer 
or beading rollers, spraying, etc., and the Solvent 
is removed by evaporating or drying. 
An aqueous solution containing the water-solu 

ble or hydrophilic polymer, the dischargeable 
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dye, and a small amount of an acid, e. g., acetic, 
hydrochloric, sulfuric, etc., is prepared and coated 
onto the substrata of the vinylpyridine copolymer 
and then dried. A light-sensitive layer, Such as 
a colloid silver halide emulsion layer, is then 
coated onto the opposite side of the base. 
The acid causes a superficial softening of the 

surface of the vinylpyridine polymer layer and 
this causes the antihalation layer to fastly ad 
here to the substrata. It is not necessary to add 
the acid to the coating solution for the antihala 
tion layer, as the surface of the vinylpyridine 
polymer layer can be wetted with a dilute aque 
ous solution of an acid and an aqueous solution 
containing the water-sensitive polymer and the 
dischargeable dye is coated onto the acid-treated 
Surface of the vinylpyridine copolymer layer. 
The vinylpyridine polymers can be made by 

polymerizing a monomeric vinylpyridine, e. g., 
alpha, beta-, or gamma-vinylpyridine or a homo 
logue thereof containing an alkyl radical of One 
to four carbon atoms in the pyridine ring, in a 
liquid medium by the aid of a polymerization 
catalyst. An organic solvent solution can be 
used if desired in which case inert organic sol 
vents are used. However, emulsion polymeriza 
tion is quite useful and bulk polymerization meth 
ods are effective. The polymerization is pref 
erably carried out in an aqueous mineral acid 
solution or medium in the presence of a peroxy 
compound catalyst attemperatures from about 
20° to 50° C. for a period of ten or less to 200 or 
more hours. The resulting solution may be di 
luted with water and the Solution added to a 
basic solution, e.g., aqueous sodium hydroxide, 
and the precipitated resin filtered, washed, and 
dried. A neutralizing agent can be present in 
the wash water. 
The invention is not limited to the use of poly 

vinylpyridines, including the alkyl substituted 
polyvinylpyridines, for the anchoring substratum 
aS copolymers. Soluble in 1% aqueous acetic acid 
which contain up to 20% of another polymer 
izable vinyl or vinylidene, compound having a 
single vinyl group (CH2=C-3 are useful. Suit 
able compounds for copolymerization with a no 
nomeric vinylpyridine are styrene, acrylic esters 
and amides, alpha-alkyl-substituted acrylic esters 
and amides, acrylonitriles and methacrylonitriles. 
In making the copolymers, there may be used 

such materials, as methyl or ethyl acrylates; 
methyl, ethyl, isobutyl, and methoxyethyl meth 
acrylates; methacrylamide, and N-methylacryl 
amide; acrylonitrile and methacrylonitrile; sty 
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rene; vinyl naphthalene, and the like or mixtures 
of two or more of these compounds. 
In a preferred aspect of the invention, the poly 

mers of unsubstituted alpha or 2-vinylpyridine 
or its interpolymers containing 1 to 10% of a 
different interpolymerizable monomer are used. 
Such polymers are non-water-soluble Synthetic 
resins soluble in alcohols, e.g., methyl, ethyl, pro 
pyl, and butyl, and mixtures of such alcohols 
with ketones, e. g., acetone, methyl ethyl-ketone, 10 
methyl propyl ketone, and methyl isobutyl ketone 
or in certain chlorinated hydrocarbons, e. g., tri 
chlorethylene. They form clear, light-Colored, 
nontacky films or coatings which are readily and 
completely soluble in dilute aqueous acids, e.g., 
acetic, hydrochloric, sulfamic, sulfuric, phos 
phoric, and oxalic acids. 
The nature of the light-absorption character 

istics of the dischargeable dye in the outer anti 
halation layer will, of course, depend upon the 
particular characteristics of the light-sensitive 
silverhalide emulsion layer. The dye can be add 
ed in amounts sufficient to form an effective den 
sity which will absorb undesired light rays. The 
dischargeable dyes can be added to the colloid 
coating composition solution in various solvents, 
e.g., water, methanol, ethanol, acetone, dioxane, 
the monomethyl ether of diethylene glycol, dioxa 
lane, etc. and mixtures, of tWo or more of such 
solvents. In general, the dye should be added 
in an amount sufficient to give a photographic 
density of 0.2 to 0.8 or the amount of dyed layer 
should be sufficient to give such a density. When 
added from ethanol, etc., a very fine subdivision 
of the dyein the layeris obtained. 
There are many commercially available dis 

chargeable dyes Which can be used in the anti 
halation layers. Among such classes of dyes are 
the fuchsone dyes which contain one or more 
carboxyl groups, e.g., aurin dicarboxylic acid and 
hydroxycarboxy-fuchsone, etc., which are de 
scribed in German Patent 512,613 and United 
States Patent 1,879,537; the mono- and poly 
carboxylic acids of aminotriphenyl dyes of Ger 
man Patent 541,596, e.g., fuchsin mono-, di-, and 
tri-carboxylic acids and aniline blue di- and tri 
carboxylic acids; the triphenylmethane. dyestuffs 
with two hydroxyl groups of German Patent 
541,118, e.g., benzaurin and tetrabronbenzaurin; 
the styryl dyes of German Patent 518,363 derived 
from quinalin-alkyl halides, or benzothiazole alkyl 
halides with paradialkylbenzaldehydes. These 
dyes are discharged readily in alkaline photo 
graphic developers and are not restored to color 
by fixing. Still other useful dyes are described 
in United States Patent 2,036,546 and British Pat 
ent 8956 of April 28, 1894. 
When the antihalation layers absorb all of the 

rays to which the silver halide emulsion layer is 
sensitive, the resulting film elements constitute 
commercially important "daylight loading' pho 
tographic films. 
The invention will be further illustrated but is 

not intended to be limited by the following exam 
ples. The parts are by weight and the polyvinyl 
pyridine was made by polymerizing 2-vinylpyri 
dine. 

Eacample I 
A transparent cellulose nitrate film base is 

coated with a 3% by weight solution of poly 
vinylpyridine in a methanol-ethanol mixture 
(60/40 by weight) and the resulting layer is dried 
for about two minutes at about 60° C. A 3% 
solution of a completely hydrolyzed ethylene/vinyl 
acetate copolymer of the kind described in United 
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4. 
States Patent 2,397,866 in ethanol-Water (2:7 
weight ratio) containing 1 cc. of glacial acetic 
acid and 1% of Ink blue (Color Index No. 707) 
per 100 cc. of solution is coated over the clear 
polyvinylpyridine layer and dried at about 60 
C. A thin gelatin substratum is coated on the 
opposite surface of the film base upon which there 
is coated a panchromatic gelatino-silver iodo 
bromide emulsion layer. The resulting film ele 
ment has excellent dry and wet anchorage be 
tween all layers. The film element is exposed and 
then developed for 3 minutes in a Solution made 
up of the following constituents: 

Methyl-p-aminophenol hydrosul 
fate ------------------------- alS.-- 5.0 

Hydroquinone ------------------- do---- 7.5 
Sodium sulfite ------------------- do---- 60.0 
Sodium carbonate----------------do---- 58.5 
Potassium bronide --------------- do---- 4.5 
Water to make--------------------- CC 000.0 

The antihalation dye is rapidly decolorized dur 
ing the development step. The element is then 
washed and fixed in a 25% hypo solution. 
The film element described in this example is 

illustrated in Fig. 1 of the drawing wherein the 
cellulose nitrate film base has on one surface 
a gelatin sublayer 2 on which there is coated-gela 
tin silver halide sublayer 3. The reverse surface 
of the base is coated with a thin layer 4 com 
posed of polyvinylpyridine on which is deposited 
a hydrolyzed ethylene/vinylacetate copolymer 
layer 5 containing a dischargeable dye. 

Eacample II 
A transparent cellulose nitrate film base is pro 

vided with a thin layer of polyvinyl pyridine as 
described in Example I. A 3% aqueous solution 
of gelatin containing 1% of acetic acid and 1% 
of acid magehta (Color Index No. 692) dye is 
coated onto the polyvinylpyridine layer and 
dried. A thin gelatin substratum is coated onto 
the reverse side of the film base onto which is 
coated a panchromatic gelatino-silver iodobro 
mide emulsion layer. The antihalation layer has 
excellent adherence to the polyvinyl pyridine lay 
er which in turn has excellent adherence to the 
film base. The film is exposed and processed 
after the manner described in Example I with 
similar results. 
The film element described in this example is 

illustrated in Fig. 2 of the drawing wherein the 
cellulose nitrate film base has On one surface 
a gelatin sublayer 2 on which there is coated gela 
tin silver halide sublayer 3. The reverse surface 
of the base is coated with a thin layer 4 composed 
of polyvinylpyridine on which is deposited a gela 
tin layer 5' containing a dischargeable dye. 

In place of the specific dischargeable dyes of 
the foregoing examples, there can be substituted 
various other dyes including Pontamine Fast Red 
F (Color Index 419), absorption very strong be: 
low 5600 A, Du Pont Purpurine 10B (Color Index 
495), absorption very strong below 5600 A, Ponta 
mine Scarlet B (Color Index 382), absorption be 
low 5400 A, Congo Red (Color Index 370), good 
absorption 3900-5600 A, Pontamine Blue RW 
(Color Index 512), strong absorption above 5600 
A, Niagara Blue R (Color Index 515), strong ab 
sorption 5150-6000 A, National Fast Green B 
(Color Index 667), Victoria, Green (Color Index 
657), Red Violet 5RS (Color Index 693), Pontacyl 
Green B (Color Index 666), Fuchsin (Color Index 
677). The Color Index numbers referred to above 
are those of the Colour Index of The Society of 
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Dyers and Colourists, edited by F. M. Rowe D.Sc., 
F. I. C., First Edition, published by the Society 
at 30 Pearl Assurance Buildings, Bradford, York 
shire, England. 
The invention is not limited to the use of the 

specific film bases described in the examples but 
may be used with practically any transparent 
film. The polyvinylpyridine layers are adherent 
to various other film materials, e.g., polyamides, 
Cellulose nitrate, polyvinyl acetals, Cellulose pro 
pionate, cellulose mixed esters, cellulose ethers, 
Vinyl chloride copolymers, styrene, acrylonitrile 
copolymers, polyesters, vinyl acetate copolymers, 
vinyl fluoride copolymers, polyvinyl alcohol, 
transparentized paper, etc. 

Warious radiation-sensitive materials may be 
present in the layers coated onto the anchoring 
substrata. In addition to light-sensitive silver 
salts, such as silver chloride, silver bromide, sil 
ver-chloride-bromide, silver-chloride-iodide and 
similar mixtures, there may be utilized bichro 
mated hydrophilic colloids, e.g., albumin, gelatin, 
gum arabic, polyvinyl alcohols, or glue. Immo 
bile color formers, dye intermediates or dyes may 
be present in such layers. Other materials in 
clude light-sensitive iron salts and diazonium 
compounds with or without coupling components. 
With certain of these light-sensitive materials, 
e.g., the diazo compounds, the binding agent may 
have a low sensitivity to water. Thus polyvinyl 
acetate or a cellulose acetate may be used as the 
colloidal binder. 
An advantage of the invention is that it pro 

vides photographic elements with light-absorp 
tive or anti-halation layers which have excellent 
dry anchorage to a film base by means of the 
vinylpyridine polymer layer. The layers thus 
formed are more resistant to abrasion and flexing 
than comparable gelatin layers. They do not be 
come tacky under conditions of high humidity 
and temperature as does gelatin, 

6 
What is claimed is: 
1. A photographic element comprising a sup 

port which transmits light rays, a light-sensitive 
Silver halide emulsion layer on one side of the 

5 Support, a sublayer on the Opposite side of the 
Support Consisting of a Water-insoluble vinyl 
pyridine polymer which is soluble in 1% aqueous 
acetic acid which carries a water-permeable col 
loid layer containing a dischargeable dye which 

l0 absorbs light of wave lengths to which the emul 
Sion is sensitive. 

2. A photographic element comprising a trans 
parent film Support, a light-sensitive silver halide 
emulsion layer on One side of the support, a Sub 

5 layer on the opposite side of the support con 
sisting of a water-insoluble vinylpyridine polymer 
Which is soluble in 1% aqueous acetic acid which 
carries a water-permeable colloid layer contain 
ing a dischargeable dye which absorbs light of 

20 wave lengths to which the emulsion is sensitive. 
3. A photographic element comprising a trans 

parent film support, a light-sensitive silver halide 
emulsion layer on One side of the support, a sub 
layer on the opposite side of the support consist 

25 ing of a water-insoluble vinylpyridine polymer 
which is soluble in 1% aqeous acetic acid which 
carries a hydrophilic hydrolyzed ethylene/vinyl 
acetate copolymer containing a dischargeable dye 
Which absorbs light of Wave lengths to which the 

30 emulsion is sensitive. 
FRANCIS PETER, ALES. 
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