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To all whom it may concern:

Be it known that I, FRANK C. AXTELL, &
citizen of the United States, residing at Short
Hills, county of Hssex, and State of New Jer-
sey,haveinvented certain newand useful Im-
provements in Photographic Films, of which
improvements the following is a complete
specification and description, which will en-
able others to make and use the same.

This invention relates to that class of pho-
tographic films which consist of a pyroxylin
base or support, which base or support is
coated with a sensitive photographic emul-
sion, the approved methods for the manufaec-
ture of which are well understood by those
gkilled in the art.

The adaptation of pyroxylin films as sup-
ports for photographic emulsions in photog-
raphy is of comparatively recent.origin, and
it may be stated in a general way that they
were first manufactured and introduced com-
merecially about nine or ten yearsago. Since
that time their manufacture and use have
assumed important proportions. Notwith-
standing themany advantages—such as light-
ness, flexibility, &e.—which these pyroxylin

- supports possess as compared with the glass
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plates which they replace, they possess cer-
tain disadvantages which are of such na-
ture as to seriously interfere with their util-
ity and value as supports for photographic
emulsions. The most important of these dis-
advantages and that which has limited their
use to & considerable extent is the fact well
knownto those whohave employed these sensi-
tive pyroxylin films that the photographie
emulsions with which they are coated and for
which they act as supports soon lose their
““‘sensitiveness” as compared with the sta-

bility of the same emulsions when coated

upon ordinary glass plates.

Pyroxylin (by which I mean the soluble va-
riety used for the manufacture of fluid or
solid compounds thereof) is of an unstable
nature, and if such pyroxylin in a dry state is
confined in a closed vessel for any length of
time it becomes what is technically known as
‘“acid.” This development of acid is due to

a decomposition of the pyroxylin itself or of
certain impurities contained therein, which

I decomposition gives rise to the formation of

nitrous acid or its homologues. This same
decomposition of pyroxylin occurs when it is
exposed to the atmosphere in a dry state; but
in this case the development of acid and other
decomposition products appears to be less
rapid than when the pyroxylinisconfined. It
alsoocecursin pyroxylin compounds formed by
dissolvingsoluble pyroxylin or nitrocellulose,
together with camphor or other solid solvents,
in asuitablemenstruum and either spreading
the solution upon the surface of glass or metal
and allowing it to dry and then stripping the
dry sheet from the surface or else by subject-
ing the mixture to mastication in hot rolls,
pressing it into a cake, and cutting it into
sheets or other forms. Manufacturersof com-
pounds of pyroxylin—such as ‘‘celluloid,”
“xylonite,” &c.—have given a great deal of
time and attention to the prevention of this
decomposition of their product by incorpo-
rating with the material certain substances
which are known technically as ““ antacids ”—
that is, substances which will neutralize or
decompose nitrous acid and the lower oxids
of nitrogen—and by the use of such antacid
substances they have succeeded in imparting

-chemical stability to the product.

A long series of experiments and tests has
demortstrated that when sheets or films of py-
roxylin material made in the most careful
manner and protected against acid decompo-
sition by the incorporation of an antacid sub-
stance therewith are coated with sensitive
photographic emulsions and the coated films
or sheets are preserved for a certain length
of time the sensitiveness of the emulsion on
such films orsheets as compared with the sen-
sitiveness of the same emulsion coated on
glass suffers a considerable deterioration, and
this deterioration appears to be cumulative.
Other tests and experiments have shown that
this deterioration is due to the presence of
acids in the pyroxylin film. The first indi-
cation of the deleteriousaction of the pyroxy-
lin film on the emulsion is a loss of sensitive-
ness, by which the emulsion is rendered
“slower.” With the lapse of time this loss of
sensitiveness isintensified. By further keep-
ing,in addition to theloss of sensitiveness, the
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emulsion upon development shows what is
technically known as ‘‘fog”—that is, a lack
of sharpness, detail, and contrast in the de-
veloped negative or positive, until finally the
emulsion loses practically all sensitiveness
and it is impossible to obtain an impression
thereon when exposed in the camera in the
usual manuer.

It is well known to those skilled in the
manufacture of gelatino-bromid photographic
emulsions that contaet with certain acids is
fatal to the sensitiveness and other desivable
qualities of such emulsions. A careful ex-
amination of the pyroxylin sheets and films
used as supports for such emulsions failed
with the employmentof ordinary methods to
show the presence of acids in the materials;
but by the application of refined chemical
methods it was demonstrated that all pyroxy-
lin compounds without exception contained
small quantities of nitrous acid in a free state,
and it was further demonstrated that the de-
terioration of emulsions when coated upon
such pyroxylin sheets or films was due to the
action of these acids upon the emulsions. I
have also attempted to overcome the delete-
rious action of the nitrous acid on the sensi-
tive emulsion by adding antacid substances
to the emulsion before coating the pyroxylin
support therewith; but I found that this
method did not protect the sensitive film
against deterioration, because the acid liber-
ated by the pyroxylin filin was obliged to pene-
trate the sensitive emulsion in order to come
in contact with the antacid substances con-
tained in the latter. The object of the pres-
ent invention is to overcome this action, and
I acecomplish this by coating the sheet or film
of pyroxylin material with a solution of gela-
tin or other suitable substance, which solu-
tion contains an antacid—that is, a substance
capable of neutralizing or decomposing ni-
trous acid, and thus rendering it harmless.
The sheet or.fitm of pyroxylin material thus
prepared is then coated with the sensitive
emulsion.

In applying my invention I prefer to pro-
ceed as follows: A solution is made consist-
ing of gelatin dissolved in water containing
an antacid substance and a certain propor-
tion of glycerin to impart softness to the re-
sultant film. In the place of glycerin I may
substitute other substances, such as the vari-
ous soluble gums, albumen, starch, arrow-
root, &e.; but in practice either a hard gelatin
or a mixture of gelatin and albumen is to be
preferred. I would state that a very good
proportion of antacid substance is about two
per cent. to the weight of the gelatin or other
equivalent vehicle.

I'have found the following formula to be
effective for my purpose in making the ant-
acid coating mixture, although, of course, I
do not confine myself strictly to the ingredi-
ents and proportions therein named: hard
gelatin, ten parts; water, one hundred parts;
cerin, ten parts; methyl aleohol, pure, five

parts; urea, 0.2 part. The sheet or {film of
pyroxylin material is then coated upon one
or both sides with this antacid mixture and is
allowed to dry, by which means the sheet or
film of pyroxylin material is coated with an
attenuated film or substratum of gelatin or
otherequivalentsubstance containing an ant-
acid. The sheet or film of pyroxylin mate-
rial thus prepared is then coated with a sen-
sitive photographic emulsion.

In applying my invention I do not confine
myself to the use of gelatin or albumen, as
any of the above-named substances, as well
as others, may be employed according to the
properties which it is desired toimpart to the
substratum or coating. Neither do I confine

-myself to the use of any specific antacid sub-

stance. Many such antacid substances are
known and used in the manufacture of py-
roxylin compounds. Among these is urea or
carbamide, which I have found to answer
every requirement when employed in my
process.

I have found that sensitive photographic
emulsions when coated upon films or sheets
of pyroxylin material prepared as above re-
tain their sensitiveness and other desirable
qualities for an infinitely greater length of
time than similar emulsions eoated upon un-
prepared pyroxylin materials, and it will be
seen that the emulsion is protected against

the deleterious action of the acid developed

by decomposition of the pyroxylin through
the interposition of the antacid coatingorsub-
stratum.

I have found that the addition of glycerin
to the antacid mixture is very beneficial. It
possesses the property of retaining a certain
amount of water in the film deposited by such
mixture, thus enabling the antacid substance
to react more quickly and completely with the
nitrous acid than is the case when no glycerin
is used, and consequently no moistureis pres-
ent. It is a fact well known to chemists that
the presence of water is generally necessary
in order that a chemical reaction of this kind
may occur quickly and completely.

I do not claim the use of pyroxylin sheets
or-films per se as supports or carriers for pho-
tographic emulsions; neither do I claim the
use of urea or carbamide as an antacid sub-
stance in pyroxylin mixtures, as I am aware
that a patent has already been granted for its
use for that purpose.

What I do claim, and desire to secure by
Letters Patent, is— ‘

1. The process which consists in coating
sheets or films of pyroxylin material with a
mixture consisting of gelatin, glycerin, and a
substance which neutralizes or decomposes
nitrous acid, substantially as described.

2. A sheet or film of pyroxylin material
coated with a mixture consisting of gelatin,
glycerin, and a substance which neutralizes
or decomposes nitrous acid, substantially as
described.

3. Asheetor filmof pyroxylin material hav-
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ing a coating of a mixture of gelatin, glycerin,
and a substance which neutralizes or decom-
poses nitrous acid, overlaid with a sensitive

. photographic emulsion, substantially as de-

I0

seribed.

4. The process which consists in coating

sheets or films of pyroxylin material with a
mixture consisting of gelatin, glycerin, and
urea, substantially as deseribed.

5. A sheet or film of pyroxylin material

o

coated with a mixture consisting of gelatin,
glycerin,and urea, substantially as deseribed.

6. Asheetor filmof pyroxylin material hav-
ingacoating of a mixture of gelatin, glycerin,
and urea, overlaid with a sensitive photo- 15
graphic emulsion, substantially as deseribed.

FRANK C. AXTELL.

Witnesses:

8. M. CooLEY,
FREDERIC ADAMS.




