UNITED STATES

'ﬁﬁ*if FMCE

JOLN H. STEVENS, OF NEWARK, NEW JERSEY, ASSIGNOR TO TH# CELLU- |
OF NEW YORK, N. Y., A CORPORATION OF NEW

LOID COMPANY,
JERSEY.

PYROXYLIN Com POUND.

SPEGIFIGATION formmg part of Letters Patent No. 612,531, deted October 18 1898

Applmetwn filed Merch 29,1808, Rerial No‘ 675,599,

(No epemmene,)

- To all whom it may concern:
Be 1t known that I, JoEN H. STEVENS, of

- thecityof Newark, eounty of Hssex, and State
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. formof cotton or paper.
ucts so obtained present great variety in the

- .15

-the amount of these nitro elements in the
pyroxylin, together with the conditions of
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8ive in warfare.

of New Jersey, heve invented cer tem new and

useful Improvements in Pyroxylin CompOSI-_

tions of Matter,

specification.
Pyroxylin is a substance well known as the

product obtained by treating cellulose fiber

of which the followmn' 18 a

The cellulose is generally employed in the
The pyroxylm prod-

amount of nitro elements which the cellulose
has absorbed during the acid treatment, and

treatment, detennmes the solubility, inflam-
mability, or explosiveness of the pyroxylin.:
The most highly nitrated pyroxylins are

explosive and of little or no solubility in the
“usualsolvents, such asetheraleohol, camphor

spirits, and wood-spirit. The lower-nitration
products, while inflammable, are relatively
non-explosive, and they are also soluble in

the various pyr oxyhn solvents such as those

mentioned.

- Thehighly-explosive pyroxylin is known as
¢ gunootton ’

'and has been used in the pure
or fibrous state in blasting and as an explo-
The soluble varieties have

~ been dissolved in appropriate solvents and

used as varnishes, lacquers, or waterproofing

- solutions, or in sti'[’fer masses, and in connec-
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-tion with dyes or pigments for the purpose

of making compounds in imitation of vari-
ous natural and other substances, such as

ivory,tortoise-shell, glass, amber, jet, star ched

linen, &c.

The improvements in smokeless powder
haveled to the use of praztically all the grades
of pyroxylin, the intensity or rapidity of com-
bustion being controlled by a suitable admix-

' - ture of the highly-inflammable with the ex-

plosive varieties. The guncotton used in

- makingexplosivegelatinlies midway between
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the high and the low nitration produects,and .

1s a special and definite compound which gel-
atinizes with nitroglycerin or is soluble in
that menstruum. The explosiveness and

[

no acid reaction.

largely modified by the presence of solvents
or other substances used as deterrents.,  When
pure and well washed, the different grades of
pyroxylin are neutml—[—-—-f-theb 18, they-possess

ject to an acid decomposition, especially un-

Attem'pts hm’e been made 130 pullfj'f or

| inflammability of all these pyroxylins are

_ 55
Nevertheless they aresub-

der the influence of tlme or eleveted tempel— .
ature.
with mixtures of nitric %md sulfuric acids. |
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treat the pyroxylinin such a way as to mini- -

mize their tendency to disor ganization; but

while the most carefully made or most highly
purified pyroxylin has been known to last for
yvears without turning acid numerous fatal

accldents have oceurred in storing guncotton

in a dry state, and pyroxylin compounds
made with the aid of solvents have been more

or less affected by the acid evolved in the

course of time, so that finally inventors

79

turned their attention to the preservation of

pyroxylin or its compounds by the introduc-

tion of some element which would neutralize
the acid or, by its presence, hinder or prevent

its decompomtmn This requued consider-
able selection and experimenting,

75

because
pyroxylin is a peculiar product, and somesub-
| stances which might be supposed to act as

neutralizers or antacids often have the op-

posite effect when introduced into these com-

pounds—that is, they sometimes even invite
| decomposition.

Therefore, even when a sub-
stance 1s known to possess antacid power it

18 necessary to mix it with pyroxylin or ifs

solutions and observe the effects before it can

‘be known that its antacid power is of use in
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connection with pyroxylin. Forinstance, the

art did not know the compatibility of urea

and pyroxylin until pyroxylin was dissolved

in a solution of the urea, and the solvent

power, perfect transparency, and color ef-
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fects were observed. As.a consequence of

these facts numerous substances have been
tried and rejected, and the art is in posses- .
sion of but very few successful preserving
agents for pyroxylin, and even these, by rea-
son of their peculiar properties or reaction

with the pyr Oxylm are often more orlessob- |

jectionable.

The NUmMerous and va,ued appl]eatmns of Iee

Uem, .
e
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pyroxylin compounds necessitate speecial | orgrain-alcohol, a,lthoun'h it can be employed

properties, such as color, transparency, ac-
tion on metals or other substances, and sus-
ceptibility to light and heat. Pyroxylinisa
sensitive compound, and in applying antaeid
substances the operator meets many difficul-

- ties by reason of this tendency of pyroxylin
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to change and the necessities of the different
applications of his mixtures. Consequently
an enlargement of the list of useful antacids

for these purposes is necessary and desirable.
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The object of the present invention is to

furnish the art with a new group of sub-

stances to be used with pyroxylin or its va-
rious compounds for the purpose of preserv-
ing them against deterioration or chemical
chann'es caused by acid decomposition.

volatile monatomiec fatty acids. The princi-
pal acids of thisgroup are formie, acetic, pro-
pionie, butyrie, :—:md valericacids. The salts

resulting from the chemical combination of
these aeids with lithium are lithium formate,

lithium acetate, lithium propionate, lithium
butyrate, and lithium valerate. Ihaveused
these salts successfully and have determined
by experiment their relative value for the
purpose. While they all possess more or less

antacid power, I prefer to use the salts which
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0oL the pyroxylin.

are most easily soluble, especially in alcohol
or wood-spirif, because these arethe solvents
most commonly used in the art. While an
ordinary mechanical mixture of the preserv-
1n9; agent with the pyroxylin compounds is
sufficient to impart stability, the employment
of a solution of the salt permits a better dis-
tribution, so that every part of the pyroxylin
or 1its compounds 1s protected by reason of
intimate contact with the salt.

acetate is preferable. |
In applying my invention I treat pyroxylin

which is to be used or sold in the fibrous

form by means of a solution of lithium acetate

In water or other menstruum that does not dis-

solve the pyroxylin. On evaporating the
water the pyroxylin is left in a dry condition,
but thoroughlyimpregnated with the lithium
acetate, and therefore safer to transport,
store, and handle.

deterrents the pyroxylin isin a very sensitive
condition. The preserving agent does not

reduce the inflammability or explosiveness
1t simply preserves it
~against dangerous chemical changes, or at.
least reduces these tendencies to a minimum. -
In making flowable compounds, such as var-
ing solutions, I intro-

nishes or waterproo:
duce the lithium acetate dissolved in alecohol
or wood-spirit. In making stif
such as those which contam so little solvent

that they have to be masticated in rolls or
other machinery, I introduce the antacid salt, -

preferably in solution, either in wood-spirit [ black effects.

This
new group consists of the lithium salts of the

It is understood, how-
ever, that in the absence of solvents or other

‘er compounds,

In making g |
these compounds for the different purposes:
for which they are used I find that lithium
| urea when subjected to severe treatment,

polishing - plates or metal dies.

|

in the form of powdel 1n ‘which case masti-
cation with the solvent and otheringredients
resultsinathoroughincorporation of the salt.
In making acetone solutions, such as smoke-
less-powder mixtures, I recommend that the
lithium acetate or other salt be dissolved 1n
wood-spirit before it is added.

As to proportions, I find that one per cent.,
by weight, of the salt to the pyroxylin is
sufficientfor good results. Ihave discovered
1n operating with these salts that those which
dissolve most readily in the solvent used to
form the compounds are the most powerful
in their preserving effects. The formate of
lithium is not as strong in antacid power as
the acetate, is less easily soluble, and gives
only a moderate transparency.

I would recommend that the formate of
lithium be confined to products like explo-
sives, in-which high transparency is not spe-
clally desired and which are not to be sub-
jected to severe conditions of treatment in
their manufacture—like heat, for instance.
Nevertheiess it 1s a fair _antaeid.

The propionate, butyrate, and valerate of
lithinm are as powerful in preserving effects
as the acetate. The butyrate and valerate
have a more or less offensive odor, which is
absent in the other salts. I have employ ed
lithium acetate with considerable success in
forming pyroxylin sheets of high trans-
parency. It is especially useful in tortoise-
shell effects. These lithium salts possess
other advantages over some of the antacids

heretoforeused. Forinstance,pyroxylincom-
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pounds made with urea are sometimes con- .

taminated by a product resulting from the re-
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action between the urea and the nitro element
present. 'Thisproductis presumably nitrate
of urea. At anyrate, compounds made with

like heat in contact with mefal plates, are
liable to a smearing of the surface of the
sheets and a staining or smutching of the
Urea-py-
roxylin compounds are also apt to blister
easily under heat. In using these salts of
lithium, especially the preferred ones, like

lithium acetate, these defects do not oceur,

and imitation tortoise-shell sheets, for in-

stance, made with lithium acetate as the pre-

serving agent, present a better surface and
the. pohshmn*-pla,tes last longer than is the
case with urea compounds.

For explosives and some of the other py-
roxylin compounds the qualities of color and
transparency or the action of the by-produects

in molding, &c., are unimportant and the

fect 1s all that is de-

antacid or preserving e:

sired, although even in opaque compounds

the properties of these new antacids are
sometimes desirable. For instance, the use
of lithinm acetate or others of the more solu-
ble salts permits a special improvement in
An imitation of jet made with
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fine myself to any particular

lithium acetate possesses a deeper hue than |

the black compounds containing carbonate

of magnesia or other insoluble antacids.
I'have found thatthesalts of thisnew group

are capable of producing effects beyond 3

‘mere preservation of pyroxylin and its com-

pounds against decomposition, which effects
render them specially usefulin forming trans-
parent compounds in imitation of tortoise-
shell or amber and in making transparent
sheeting. | | o
The art of manufacturing pyroxylin com-
positions is sufficiently well known,and it is
therefore unnecessary for me to state any
more in regard to the different mixtu res, ma-

nipulations, and applications of pyroxylin

and its compounds. ObviouslyIdo not con-

proportions.

Liess than one per cent. of the lithium salt
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to the pyroxylin will give less stability, and

more than one per cent. will give increased

stability up to the point where the presence
ot the salt will tend to weaken the compound
by imparting too much of its own physical
properties to the result. Iwould not recom-
mend more than two per cent. unless the salts
are needed in excess on account of some other

peculiar property, and in compounds like

““celluloid ” I find that one per cent. is a good.
general proportion, especially as one per

~cent. gives the palest color effects.

While I am unable to explain why a basic
substance already saturated with an acid ecan
act as a preserving agent and prevent the

deleterious action of the corrosive nitro com-

pounds in decomposing pyroxylin, my ex-

periments have nevertheless demonstrated

this to be a fact. I can only state that it

seems to depend on the nature of the acid

radical presentinthe preservingagent. Even
when the elements contained in these pre-
serving-salts are united to other substances—

. for instance, in neutral salts containing dis-

45

| 50

similar acid radicals—the resultant com-
pound salt possesses preserving power at
least in proportion approximating to the
amount of such element ._
stance of the effect of the nature of the acid
radical present in these preserving-salts I

can state that I have found by experiment,

present. As an in-|

L . .

a volatile monatomic

that while acetate of lithium is a good ant-

3

acld .substance in connection with pyroxy-

lin sulfate of lithium has little or no antacid

power... Similarly, I find that salts contain-
Ing two or more bases are. g00od . preservers,

according to the properties of their constitu- |
ents. I include in myinvention the present

group of lithium salts of the volatile mona-

tomic fatty acids as preserving agents for -

transparent pyroxylin compounds, whether

| the salts are simple, compound, mixed, or

combined chemically with other salts.
- By transparent pyroxylin compounds I
mean those solids and liquid solutions which

permitthe transmission of light—forinstance,

transparent sheets, rods, or articles in imita-

tion of amber, glass, tortoise-shell, and horn,
and clear solutions used for varnishes, lac-

quers, waterproofing-coatings, or the making

of sheets or films by the evaporating process.

Having fully instructed the operator in my

invention, what I claim, and desire to secure

by Letters Patent, is—

1. A pyroxylin compositioln. of matter con-

sisting of pyroxylin associated with a lithium

sisting of pyroxylin and a solvent of the same
associated with a lithium salt of-a volatile

| monatomic fatty acid, substantially as de-
scribed. ._ L
3. A pyroxylin composition of matter con-
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salt of a volatile monatomic fatty acid, sub-
stantially as described. E A

2. A pyroxylin eomp‘osition'of matter con-
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talning pyroxylin and acetate of lithinm. =
4. A transparent pyroxylin composition of -

matter consisting of pyroxylin associated

with a lithium salt of a volatile monatomic

fatty acid, substantially as deseribed. . =
- 5. A transparent pyroxylin composition of
‘matter consisting of pyroxylin and a solvent
of the same associated with a lithium salt of
fatty acid, substantially

as described. -

_ 6. A transparent pyroxylin composition of
‘matter containin g pyroxylin and .acetate of g3

lithium.. ST
- 40

Witnesses: L |
- ABRAHAM MANNERS,

- -JOEN W. HOWARTH.

IN . STEVENS. -
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