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This invention relates to photographic film and
particularly to subbing compositions therefor, -

It is known that a gelatino silver-halide emul-
sion will not adhere to an untreated film base.
An intermediate or subcoating layer is necessary
to prevent frilling of the gelatin layer when wet,
or stripping when dry. Since hardened gelatin,
as used for glass plates does not adhere to a film
base, it is necessary to use a mixture of gelatin
with an organic solvent for the material of the
film base, such as acetone, ethyl acetate, an al-
cohol-ether or an alcohol-acetone mixture. Gel-
atin is insoluble in these organic solvents and
the film base is insoluble in water, but it is pos-
sible to prepare dispersons consisting of gelatin
in a mixture of one of the organic solvents and
water with a volatile organic acid, such as acetic
acid. and the like, as a dispersing agent.

Many volatile and non-volatile organic acids

have heretofore been used as dispersing agents 2

for the gelatin in subbing compositions. It has
been found, however, that the use of these acids
causes a decrease in sensitivity and artificial age-
ing of the gelatino silver-halide emulsion layer.

This effect is due primarily to the acidic nature 2

of the dispersing agent. Moreover, subbing so-
lutions containing a dispersing agent possessing
acidic characteristics have the tendency to cor-
rode the film-making machinery and the solvent
recovery system which is customarily a part
thereof.

The present invention has as an object to over-
come the above-mentioned difficulties and to
provide a method of dispersing gelatin in a sub-
bing composition by means of dispersing agents,
which will not desensitize and artificially age the
gelatino silver-halide emulsion layer and which
will not correde the film-making machinery or
solvent recovery system connected therewith.

Another object is to provide a non-desensitiz-
ing, non-corrosive dispersing agent for gelatin in
subbing compositions. ) )

A further object is to provide a new type of gel
solution in which the gelatin is dispersed by

means of a non-desensitizing, non-corrosive dis-

persing agent, which has no adverse effect upon
photographic gelatino silver-halide emulsions.

Other objects will appear from the followmg
description.

These objects are accomplished by the use of
heterocyclic nifrogenous bases as dispersing
agents in gelatin subbing compositions. As suit-
able hydrogenated heterocyclic nitrogenous bases

may be mentioned, N-methyl morpholine, pyr- .
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roline, pyrrolidine, piperidine, N-methylpiper-
idine, 2-methylpiperidine, and the like.

The amount of the above-mentioned hetero-
cyclic nitrogenous bases, which may be employed
as a dispersing -agent, may vary over a small”
range, such as for example,-from about 0.04%
to 1%, and preferably from 0. 059 £0.0.07%. The
gelatin may range from about 0.5% to 1.5% and
preferably from 0.5% to 1.0%, and the- water
from about 2.5% to 7.5%, the balance being sub-
stantially an organic solvent or mixture of such
solvents. All proportions are by weight.

The subhing compositions are made by mixing
the components in various. ways in proportions
so as-to form a free flowing composition which
dries or sets within a reasonable length of time
and forms a thin layer on a film base. Tn gen- -
eral, it is desirable to dissolve the heterocyclic
nitrogenous base (dispersing agent) in water and™
add to it the gelatin until the gelatin is dis-
persed. Slight warming and agitation will facil-
itate the dispersion of the gelatin in the aque-'
ous solution of the heterocyclic nltrovenous base.
The:organic solvent or mixtures thereof are then
mixed with the aqueous dispersion’ of gelatin,
and the solution: thus obtained is deposited .on -
a film base in any convenient manner, such’ as:’
by beading, immersion, roll-application; or other-"
wise, the subbing operation preferably being car=":
ried out in connection with, or as a part of; the °
process .of making the film support itself. The. '
subbing solutions made up as above -described: -
are milky-white dispersions of gelatin in the sol-
vent mixture and have a pH of about 7.0 or.:
slightly above depending, of course., upon the:
concentration of the heteroeyclic nitrogenous
base employed.

The film bases used in accordance with this
invention are the cellulose derivatives; e. g., cel~"-
lulose nitrate, cellulose acetate, and other lower
fa,tty acid esters-of -cellulose including simple-and:
mixzed esters, such as cellulose propionate, cel~
lulose butyrate, - cellulose acetate-propionate, '
cellulose acetate-butyrate and- the like, éthers
of ‘cellulose, such the methyl ether, ethyl' ether
and the like, and the.fusible, water-insoluble,
synthetic linear superpolymers used for film ele-"
ments as described in United States Patents

2,071,250-2-3 and 2,130,948. I will be appreci-:
ated that each different type of cellulose ester, -
ether and mixtures thereof, including the syn-"
thetic linear superpolymers, requires a slightly
different solvent or solvent combination. ~The
solvent or solvent mixture employed  must be

-such that it will have a solvent or.at ]east a:
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softening or swelling action on the cellulose de-
rivative and the synthetic linear superpolymer
support so as to stick or anchor the gelatin upon
the area of the support which has been softened
ollen.
orXSf:rious solvents may be used for the gelatin
subbing compositions and these solventis may be
chosen acearding to their action:on.the-film sup-
port used: For example; with a- cellulose acetate
or a superpolymer base a low molecular weight
alcohol, e. g., methanol, ethanol, and the like:
or a ketone, such as acetone, or & mixhiwe: of:
aleohol and acetone may be employed. The ratio
of alcohol to acetone ranges:from:about 50-509:
to 75-25%, respectively. Withcellulose acetate—
propionate film base, an alkyl ester, such-as; for
example, methyl szcetate, ethyl acetabe; buty:
acetate, and the like, either alone or with 1.4-di-

oxane, may be effectively employed. It may Pe

mentioned at this point that the nature of the
organic: solvent-or selvent:mixture is: immaterial
so long as it wets or- bites: into: the- cellulose
derivative and’ superpolymer- film: base material,
and’ the term “solvent” as used” in- the: claims:
should be so-construed. Since:the materials:suit.
able for- filnr base and: their solvent properties
are knowr, no difficulty-is presented’ in: selecting

a suitable solvent or solvent mixture for use: in

the. subbing compositions:

In the accompanying diawing the- various fig-
ures are section views of* & number of modifica-
tions. of photographic filr made according-to-the
present invention.

As shown.in Figure 1, the support { is provided
with.a subling layer or coating 2.deposited fromr
a dispersion. of gelatin and a:heterocyclic nitro-
genous bBased” with - a. light-sensitive, emulsion
layer 3.deposited. on. said. subbihg layer.

Figure 2.illustrates a film. in. which. the Hoth
sides of:'the: suppert. 1 are ceated with. subbing,
layers. 2. and 2’.. 'The. light-sensitive. emulsion.
Jayer 3.is.deposited.cn.the subbing layer 2.,

When- a film- base. is: to. be: prepared. having. a
gelatin: non-curl: backing. layer, an. anti-static,

or-on:an: anti~halation:layer on:the-side-oppoesite-

the: light-sensitive layer, the- censtruction: illus-
tratediin-Rigure-2;is:preferred: In-this construc-
tion: the: subbing: layer- 27 serves: as: az non-curk
backing layer.. As an. alfernative; an:anti-static:

laysr or: amx: anti-halation:layer may be deposited:

o the sutbbing: leyer 27,

The: invention: will: he: further illustrated: but:
is not: intended’ to: ke limited by the following
examples..

Example I

A-film:base:of cellulose-acetate was coated with
the: folloewing: subbing: selution:. :
Parts

Gelatin: 1.0:
Water : 56
Piperidine: - 0.05:
Methanol __ T4.45:
Acetone: 19:50

Affer the subbing layer had: dried; the: usual
light-sensitive emulsion: layer was coated directly-
omrit. After exposure: and' processing the emul-
sion adhered tenaciously to the cellulose acetate
filin support:

- Example. IT

A film base of cellulose acetate-propionate
having an acetyl content of 30% was: coated with
tie following subbing- solution:

ol
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- thereof.

Parts
Gelatin e 1.0
Water e 5.0
Pyrroline e 0.07
AcetoNe o 74.00
Bthanol .o 20.0

After. the subbing layer had. dried,. the- usual
light-sensitive emulsion layer-was coated directly
on it. After exposure and processing the emul-
sion adhered tenaciously to the cellulose ace-
tate-propionate film support.

Example 11
A, film. base prepared from a syntheiic linear

' superpolymer i. e, polyhexamethylene adipamide,

of an intrinsic viscosity of 1.12, was coated with
the following subbing- solution;

Parts
Gelatin ____________ . 1.0
Wabel o 5.0
Piperidine oo e 0:05-
Methane) _____ o . 32.00
AcebOone: 62.00-

A;fter the: subbing layer had dried, the usuaF
light~gensitive emulsion layer was coated: directly
omr it - Affer exposure and processing the emul-
sion: adliered tenaciously to the synthetic Iinear
stperpelymer filim support: '

The photographic film bases produced- accords-
ing tor the: present inventionr were found to he
entirely- satisfactory  and to give the customary:
physical requirements, such as extreme strength;
flexiBility; and good: water-resistance. '

The- small quantity of heterocyclic nitrogenous
base: which may remain: with the gelatin after
evaporator of the water and: organic solvent from:
the subbing composition; has' no- adverse effect
upon: thie lighi-sensitive emulsion layer; nor has
the-subbing' composition any adverse effect’ upon:
the-containers:in- which it is stored, or upon: the
coafing equipment. employed. :

It will' bet understood that wherein the claims
appended: hereto-the: term: “subbing” is:used, that:
suecly is: intended to ihclide the. operation of dis-
persig a subbing layer-from any one of the sub-
hing: compositions prepared. in accordance with
the present-invention. .

‘While the: present-invention: has been described:
in: considerable: deteil with. reference to certain
preferred procedures, materials, and uses, it is
understosd: that the class of heterocyelic nitrog-
enous: bases: andf their use as- dispersing. agents.
for-gelatirr is net.limited - thereto and:that numer-
ous: variatiens and madifications described in the
foregoing specification:may be-made. As for ex~
ample; a: mixture: of two-or more.of the hetero-
cyclic. nitrogenous gases may be employed as. dis~
persing. agents.

It is.alsc: understood. that. all the: broad. exam-
ples of: the present-invention include. the. prepa--
ration of gelatin solutions in. general, in which
the. gelatin is.dispersed.in the:solvent. by means
of heterocyclic nitrogenous. bases, or mixtures.
All. such modifications. and. variations.
are. within. the scope of the invention as defined.
by the appended claims. . .

I claim:

1. A gelatin composition, suitable for subbing:
a photographic cellulose derivative flm: hase, con-
sisting of & small amount of water, a volatile
organic solvent for said film. base incapable of
dissolving gelatin, and as a dispersing agent. for
the gelatin a hydrogenated heteracyclic. nifrog-
enous base selected from thie class consisting of




2,461,467

5 .
N-methylmorpholine, pyrroline, pyrrolidine, pi- REFERENCES CITED
peridine, N-methylpiperidine, and 2-methylpiper- The following references are of record in the
idine. fil f thi .
2. The composition as defined in claim 1 e of this patent:
wherein the hydrogenated heterocyclic nitroge- & UNITED STATES PATENTS
nous base is piperidine. Number Name . , Date
3. The composition as defined in ciaim 1 2,363,892 Monier - oo Nov. 28, 1944
wherein the volatile organic solvent is a mixture 2,341,877 ~ Middleton et al. __.__ Peb. 15, 1944
of methyl alcohol and acetone. " 2,324,105  Nadeau et al. ____—__ July 13, 1943
2,322,027 Jelley et al, . June 15, 1943
RUSSELL P. EASTON. 2,240471 Swan —— o ..__.__ Apr. 29, 1941

2,126,305 Babcock e Aug. 9, 1938



