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UNITED STATES PATENT oFFICE 
2,461,467 

GELATIN SUBBLING COMPOSTION 

Russell P. Easton, Binghamton, N. Y., assignor to 
General Aniline & Film Corporation, New York, 
N. Y., a corporation of Delaware 

Application November 8, 1945, Serial No. 627,450 
(CI, 106-135) 3 Claims. 

This invention relatesto 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 preventi 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 touse 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 
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 
of the dispersingagent. 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 corrode 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 newtype 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 following 

description. 
These objects are accomplished by the use of 

heterocyclic nitrogenous bases as dispersing 
agents in gelatin subbing compositions. As suit 
able hydrogenated heterocyclic nitrogenous bases 
may be mentiomed, N-methyl morpholine, pyr 
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2 
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 0.05% to 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 balancebeing sub 
stantially an organic solvent or mixture of such 
solvents. All proportions are by Weight. 
The subbing 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. In gen 
eral, it is desirable to dissolve the heterocyclic 
nitrogenous base (dispersing agent) in Water and 
add to it the gelatin un'til 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 nitrogenous base. 
The organic solvent or mixtures thereof are then 
mixed With the a queous 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 heterocyclic 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 
fatty acid esters of cellulose including simpleand 
mixed esters, such as cellulose propionate, cel 
lulose butyrate, cellulose acetate-propionate, 
cellulose acetate-butyrate and the like, ethers 
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. It 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 least 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 upori 
the area of the support which has been softened 
or sWollen. 
various solvents may be used for the gelatin 

subbing compositions and these solventsmay be 
chosen according 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, ora, mixture of. 
alcohol and acetone may be employed. The ratio 
of alcoholto acetone ranges from about 5050%. 
to 75-25%, respectively. Witi cellulose acetate 
propionate film base, an alkyl ester, Such as, fOrº 
example, methyl acetate, etnyt acetate, buty. 
acetate, and the like, either alone or with 14-di 
oxane, may be effectively employed. It may be 
mentiomed at this point that the nature of the 
organic solvent or soiventi mixture is immaterial 
so long as it wets orbites, into the cellulose 
derivative and supergolymer film base material, 
and the term “solventº as used in the claims: 
shouldbe so-construed. Sincethe materials. Suit 
able for film base and their solventº properties 
are known, no difficultyris presentedini Selecting 
a suitable solventº orsolventi mixture fortusein. 
the Subbing compositions: 

In the accompanying drawing the various fig- 3 
ures are section views of a number of modifica 
tions of photographicfilmmade accordingto the 
present invention. 
As shownin Figure 1-the-supporti isprovided 

withia subbingayer or coating 2. deposited from 
a dispersion of gelatin anda heterocyclic nitro 
genaous based withi a light-sensitive, emulsion 
layer 3-deposited on said subbing-layer. 

Eigure 2 illustrates a film in Which, the both. 
sides of the: supporti dare coated With. suboing. 
layers 2. and 2. The light-sensitive emulsioni 
layer: 3.is deposited on the subbing. layer: 2. 
Waen, a fama base-isto. be prepared having. a 

gelatin raon-curi: backing layer, ara: anti-static, 
oron: an anti-halation:layer on-theside- opposite. 
the light-sensitive laser, the censtruction: illus 
trated:in-Eigurez2.ispreferred. Inthis corastruc 
tion: the: subbing layer 2 serves as aÈ non-curlº 
backinglayer. As an alternative; an: anti-staticº 
layer: oran anti-halation:layer may be deposited: 
onte subiglayers 2. 
Te: iTVention Willi e further illustrated: but 

isº noti intended to e limited by the following 
examples.. 

Ecmple T 
Asfalna base: of, cellulose acetate Was... coated With 

the following stablaing solution:. 
Part:S 

Gelatini -------------------------- 0 
Water -------------------- 50 
Piperidine------------------------ 0.05 
Methanol. ---------------------- 7445 
Acetone: -------------------------- 1950 
After the Subing layer had dried the USual 

light-Sensitive emulsionlayervaScoated directy 
oniti. After exposure and processing the emittl 
sion adhered tenaciousy to the cellulose acetate 
filimr support: 

Ecole: 
A film base of cellulose acetate-propionate 

having an acety content of 30% was coated with 
the following subbing solution: 

? 
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thereof. 

4 
PartS 

Gelatin -------------------------------- 0 
Water --------------------------------- 50 
Pyrroline ------------------------------ O0 
Acetone -------------------------------- 7400 
thano ------------------------------- 200 
After. the subbing layer: had. died, the- usual 

light-sensitive emulsion layerwas coated directly 
e on it. After exposure and processing the emul 

sion adhered tenaciousy to the cellulose ace 
tate-propionate film support. 

ECCimple III 
A. film base prepared from a Synthetic linear 

i superpolymeri.e., polyhexamethylene adipamide, 
of an intrinsic Viscosity of 1.12, was coated with 
thie following subbing solution: 

PartS 
Gein -------------------------------- 10 
Vºate --------------------------------- 50 
ºperidine. ----------------------------- 0.05 
Methano ------------------------------ 3200 
Acetoriº, ------------------------------- 6290 

After te- subbinglayer had dried, the usuali 
ligit-Sensitive emulsion layer was coated directly 
Cn it. After eXposure and processing the emul 
Sion aderedi tenaciously to the Synthetic linear 
St3perpolynaer film support. 

Fhephotographic film bases produced accord 
ing to the present invention were found to be 
ertirely Satisfactory and to give the customary 
physica requirenents, such as extreme strength, 
feXibility, ad goodwater-resistance. 
The Small quantity of heterocyclic nitrogenous 

base which may remain with the gelatin after 
evapGrat9r of the water and organic solvent from 
the subbing composition, has no adverse effect 
Upon the light-sensitive emulsion layer; norhas 
the Subing composition any adverse effect upon 
the containers in whichitis stored, or -upon the 
coatting equipment employed. 

It wil be understood that wherein the claims 
appended hereto the terra: “subbingºis used, that 
Suchis: intended to include the operation of dis 
persiga Sübbing layer from any one of the sub 
bing compositions prepared in accordance withi. 
the preseratº invention. - 
Vhilethe presentinvention:has been described 

in considerable detail with reference to certain 
preferred procedures, materials, and uses, it is 
understood:that the class of heterocyclic nitrog 
enous, bases and their use asi dispersing, agents 
forgelatinis.net.limitedthereto and that numer 
Ous: Variations and modifications described in the 
foregoing specification: may be made. As for ex 
anaple, a miXture: of tWo - or more of the hetero 
Cyclic nitrogenous gases nnay be employed as, dis 
persing: agents. 

It is, also understoodthat all the: broad, exam 
ples of the presenti-invention include: the prepa 
ration of gelatin solutions in general, in which 
the gelatinis-dispersed. in the solvent by means 
Of, heterOcyclic nitrogenous. bases, or mixtures. 

All. Such nodifications and variations 
are. Within, the. Scope of the invention as defined. 
by the appended claims, 

I cain: 
1. A gelatin composition, suitable for subbing. 

a photographic cellulose derivative film base, con 
sisting of" a 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 heterocyclic nitrog 
erious base selected from thie class consisting of 



2,461,467 
5 6 M 

N-methymorpholine, pyrroline, pyrrolidine, pi- REFERENCES CITED 
peridine, N-methylpiperidine, and 2-methylpiper- The following references are of record in the 
idine. fl f thi 

2. The composition as defined in claim 1 e of this patent: 
Wherein the hydrogenated heterocyclic nitroge- 5 UNITED STATES PATENTS 
nOus base ispiperidine. Number Nane Date 

3. The composition as defined in ciaim 1 2,363,892 Monier------------- Nov. 28, 1944 
wherein the Volatile organic solvent is a miXture 2,341,877 - Middleton et al. ----- Feb. 15, 1944 
of methy alcohol and acetone. 2,324,105 Nadeau et al. ------- July 13, 1943 

2,322,027 Jelley et al. -------- June 15, 1943 
RUSSELLP. EASTON. 2,240,471 Swan -------------- Apr. 29, 1941 

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


