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- pounds to which this invention relates is the |

UNITED STATES

PATENT OFFICE.

JOHN H. STEVENS, OF NEWARK, NEW JERSEY, ASSIGNOR, BY MESNE

 ASSIGNMENTS,

TO THE CELLULOID COMPANY, OF SAME PLACE.

MANUFACTURE OF SOLID OR MASSIVE COMPOUNDS OF PYROXYLINE.

%PECIFIGATION’ forming pmt ot Letters Patent No. 543,108, dated J 1115;r 23, 1895.

Apphca,tlon filed June 9, 1890 Serlal No. 354,785,

(Nn speclmens,)

To all whom it may concerm:

- Be it known that I, JOHN H. STEVENS, of the
city of Newark, county of Essex, and State of
New Jersey, have invented certain new and
useful Improvements in the Manufacture of
Solid or Massive Compounds of Pyroxyline,

of whichimprovement the followmu‘ 1s a spect-
fication.

or manipulation of those varieties of material
designated as “solid” or “massive” com-
pounds of pyroxyline, or those compounds in
which the process of conversion is effected
while the material is in a solid or massive
condition, which, as is .well known, have al-
ready been the subject of extensive investi-
gatlon and numerous patents, and 1t has for
its object the production of a new composi-
tion of matter by bringing together into new

relations, and with novel effects, certain sub-

stances well known in chemlstry as herem-
after described.

The special variety of pyroleme coms-

~ 25 one employed in the arts as an imitation of

distin-

various natural substances. It is

- guished from the solid explosive compounds

_r 20

35

not only by the diifference in solubility of the
pyroxyline employed, but by the widely-dif-
ferent characteristics and uses of the present
compound and the explosive compositions,

one being valuable by reason of its stable na-
.ture, plasticity, solidity, color effects, and
susceptibility, and to artistic and mechanical |

manipulations, while the other generally pos-
sesses none of these qualities, but its special
value is due to its loosely-held components,

- which are brought together and associated for
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the express purpose of forming a compound
instantaneously resolvable into gases, the
valuable properties of expiosives being only
exhibited at the moment of disorganization.
The state of the art and the propertiesand

uses of the pyroxyline compounds to which

this invention relates are set forth in the
United States Letters Patent granted to me on
April 10, 1894, No. 517,987, whlch was granted
to me on apphcatlon therefor filed mmulta-—
neously with the applleatlon for the present
patent

The dlstmctwe novelty of this present 1m-

asdescribedin my Patent No
referred to.
The dinitro- toluol diffters from the phenvl- |

provement in the art-or manuafacture consists

in the employment, in combination with py-
roxyline, of the solid substances known as
‘“dinitro-toluol,” in such.a manner that the
presenge of dinitro-toluol gives the property
of plasticity to the compound aund renders it
suasceptible of conversion into an amorphous

| condition, or permits 1its manipulation or
This invention relates to the manufacture

change of shape by the ordinary means em-
pl_oyed in connection with other solid pyroxy-
line compounds, and in addition furnishes a
compound possessing entirely newand unique
properties.

My invention is based upon the fact that
dinitro-toluol, when melted by heat, is an ac-

tive solvent of ‘“soluble pyroxyline,” and that

it is especially-applicable, not only as a solv-
ent when heated, but also by reason of the
peculiar properties of its combination with
pyroxyline.in this particular class of com-
pounds, the discoveryof which facts I believe
to he entirely original with me.

The difficulties connected with the discov-
ery and application of pyroxyline solvents
suitable for praectical use are mentioned in
Patent No. 517,987, before referred to.

In combining dinitro-toluol with pyroxy-
line I form a compound possessing many of
the advantages over the well-known camphor-
pyroxyline eompounds which I have secured
in the acetanilid-pyroxyline compound, and

517,987, already

acetamide (acetanilid) by possessing more
odor and color and the power of forming a
pyroxyline compound which is more plastic
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under heat or more easily manipulated at ele-

vated temperaturesthanthe phenylacetamide
(acetanilid) combinations. Otherwisethede-
seription of the phenylacetamide (acetanilid)

| and its compounds with pyroxyline in Patent
' No. 517,987 will apply to the dinitro-toluol.

and its pyroxvhne compounds.
In making the combinations with dinitro-
toluol 1 also prefer the processes described in

Patent No. 517,987, | _
can also be used with excellent results in con-

.nection with the phenylacetamide (acetanilid)

of Patent No. 517,987, by using a mixture of
dinitro-toluol and phenylacetamide (acetani-

This present invention
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‘mnitro-toluol.

lid) asthe solid solvent. The proportions be-
tween the two substances can be varied at
will, and compounds of different degrees of

susceptibility to heat, when molded or manip- |

ulated, can be thus produced. An excess of
the dinitro-toluol gives more plasticity than
an excessof the phenylacetamide (acetanilid),
and the proportion of the mixed solvent can
be about the same as that recommended for
either the dinitro-toluol or the phenylaceta-
mide (acetanilid) alone. | _
In using camphor it has been customary to
use mainly ethylic or methylic alcohols, al-
though to alessextent otherliquids have been
used. I have found that dinitro-toluol is

quite distinet from camphor in its solubility,

and the use of ethylic and methylic alcohols
in connection with it is not as practicable as
when they are employed with camphor. This
arises from the fact that dinitro-toluol is al-
most insoluble in grain aleohol, (ethylie alco-
hol). Kven onehundred parts of such alcohol
does not seem Lo dissolve it. It is more solu-
ble in methylie aleohol, (wood spirits,) about
ten parts of such alcohol appearing to dis-
solve one part of the dinitro-toluol. I prefer
and recommend acetone as the liquid agent
in my present compound because it has been
found to be a superior menstruum for the di-
After various experiments ]
haveascertained that dinitro-toluol is readily
soluble in a small portion or about one and
one-half parts of acetone. All of these solu-
bilities jJust given are at the ordinary tem-
perature of the atmosphere. This solvent
power of the acetoneenables me to use it with
great success in making pyroxyline com-
pounds where a liquid solvent is required to
be employed, and 1 obtain a result impossible
with either ethylic or methylie alecohols. I
have made this empioyment of acetone the
subject of another application, to be filed
simultaneously herewith, Serial No. 354,787,
and designated as “Case D.” 1 would say,
however, that both the ethylic and the me-
thylic alcohols mentioned can be employed in
connection with dinitro-toluol in these solid
compounds, and they may be rendered quite
efficient by simply heating the receptacle con-
taining the mixture of pyroxyline, dinitro-
toluol, and either of the aleohols just men-
tioned to a sufficiently high temperature to
cause it to cohere or to bring it to a dough-
like state. This heating of the compound in
a closed receptacle is similar in the reasons
therefor and the effect of the heating to the
operation recommended in my Patent No.
269,342, of December 19, 1882, where I refer
to the mixture of pyroxyline, dinitro-benzene,
and alcohol. After this treatment the com-
bination will be in a condition suitable for
mastication in heated rolls, These precau-
tions are unnecessary when acetone is em-
ployed, for the reason above given.

I refer to the desecriptions in Patent No.
517,987 as to the solvent action of the phenyl-
acetamide (acetanilid) on the pyroxyline

§

)

543,108

[ when it is heated in connection therewith,

even in the presence of a small proportion of
liquid solvent, insufficient in itself to causs
the compound to flow or change its shape;
also, to the solvent action of the phenylace-
tamide (acetanilid) under heat when the com-
bination of solid solvent and pyroxyline is in
a converted or homogeneous condition, re-
gardless of the process which brought it to
that state. I make the same claim with re-
gard tothesolventaction of thedinitro-toluol,
as I mean to be distinectly understood as
claiming that, even in the presence of the
small proportion of liquid solvent, the dinitro-
toluol would be acting asapyroxyline solvent
when subjected to heat and pressure.

My dinitro-toluol-pyroxyline compounds,
whether made by simply combining dinitro-
toluol and pyroxyline, or formed with the aid
of liquid solvents in heated rolls, or by dis-
solving the pyroxyline in a liquid solution of
dinitro-toluol, or in any equivalent manner,
when in a dry orseasoned condition or a com-

paratively hard state, due to the absence or.

removal of sufficient liquid to soften it, is in
such a condition that when it is subjected to
heat and pressure it depends for its plastic
property or susceptibility of being flowed un-
der heat and pressure upon the solvent pow-
ers of the dinitro-toluol, and therefore any
such heating or the production of these con-
ditions or effects i8 an employment of the di-
nitro-toluol, made efficient by heat, as a solv-
ent of pyroxyline. As to proportions, the

dinitro-toluol can be used in smaller propor-

tions than the phenylacetamide (acetanilid)
of Patent No. 517,987. This is on account of
its superior plastic effects. I would recom-
mend, however, about the same proportions
and limitations as are described for the
phenylacetamide (acetanilid) in Patent No.
517,987. |

In making a compound without the use of
liquid solvents good proportions are: one
hundred parts by weight of pyroxyline and
fifty parts of dinitro-toluol and quanium suf-
ficit of any pigment or coloring matter, as
desired.
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If the ingredientsof theabove mixture have

been intimately combined withsufficient care,
and thoroughly freed from adherent moisture
they can be converted intoa solid homogene-
ous mass by subjecting the mixture to press-
ure (say of one thousand pounds to the square
inch) and heated to about the melting-point
of the dinitro-toluol employed, (usunally from
160° to 170 Fahrenheit.)
however, under these conditions is so stiff, or
flows so slowly under heat, that it is best to
operate on small masses at a time, and also to
have the shape of the pressed pulp conform,
as closely as possible, to the final shape de-
sired in the solid converted product. The op-

eration requires great care, for no one part of
the mass must be overheated while waiting to
have the heat penetrate the other parts, it be-
ing well known that a uniform temperature

The compound,
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is diffi
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calt to obtain in molding operations,
and this is the reason why I recommend the
working of small masses, in which case the
tem peratu re can be controlled with more cer-

tainty. The material, when converted, can

afterward be molded 1nto articles with less
trouble than is required to convert the origi-

‘nal produect, as the converted massisin mueh

better condition for remolding, the pyroxyline
having been acted upon and eombmed with

the sohd solvent.

The inflammable nature of pyroxylme 8-

dition, must also be taken into account by the

oper ator when applying heat to the mass be-

fore conversion has been effected. To facili-
tate the union of the different ingredients of

the compound, it-is best to subject the wet.

pulp, from which the produect is originally
made, to enormous pressure while it is being

dried. This, by compacting the ingredients,.

renders their conversion a simpler operation.

In obtaining a solid produect without the aid

of liquid solvent the operation must be per-
formed by one having a thorough knowledge

_of pyroxyline and 1ts.action under heat and

pressure, and the above instructions should
be carefully observed.- Inevery case, also, the
die or mold or other apparatus used should
be arranged so that the compound is not en-
tirely excluded from the atmosphere, so that
in case a careless preparation of the ingredi-

ents or careless manipulation by the operator |

- should produce a burning of .the materials

35

- diseovered 1n time.

the released gases will ﬁnd a ready outlet and
the decomposnmn of the material would be
This can be done by hav-
ing the partsof the apparatusfitloosely. For

. instance, where a die is used the plunger can

40

around 1t.

have a. space of, say, one-eighth of an inch
- These precautions are not neces-

- sary with a carefully-prepared material after
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it-has been converted into a solid compound

-suitable for subsequent remolding, as above

described, for the thoroughly-converted pro-
duct ma,de by this process simply resembles
what is ordinarily recognized as a well-sea-
soned compound of pyroxvlme, and can be
treated assuch. W here, however, the dinitro-

toluol is employed in cou;]unctlon with liquid

solvents, Irecommend thefollowing method of
manufacture: The dried cake produeed by

- pressing the wet pulp containing the dinitro-
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tolunol and coloring materials betweeu blotting-
papersisto be br oken in small pieces, and if 1t
is desired to use a comparatively small propor-
tion of liquid solvent, simple or compound,
such liquidisthen mixed in proportion of from
forty parts to fifty parts to each-one hundred
parts pyroxyline present. For this purpose I
prefer to use acetone as the liquid, as already
explained. This mixture is allowed to stand
in an air-tight vessel for several hours in or-

der to allow the acetone to become fairly well

diffused throughout the mass. After this is
done the mmture is ready for mastication,
which is performed in heated rollers at a tem-

~machinery, and articles requiring

the

T

perature of 120° I‘ahrenheIt as 18 customary
in manufacturing such pyr oxyhne compounds
as this patent 1elateq to. After this opera-
tion is proceeded with far enough, as is well
understood, the material is removed from the
roilers and re(aei_ves’ subsequent treatment in

8o-called “stuffing machinery” or presses in

order to solidify it and form it into various

shapes—such as tubes, rods, and blocks—irom
‘which sheets can be cut as is understood and

{ more particularly descrlbed in my Patent No.
517,987.

pecially when heated in an uncombined con- |

Amonﬂ* the advantafres 1 claim f@'I this new

jcompound of . pyroxyhne of which dinitro-
‘toluol is.the solvent, are that the operations

of mixing are earrled on without the loss by

evapomtmn incident to the use of camphor,
thus permitting a freer use of drying methods
and relieving the work-room from the camphor

fumes. There 18 practically. no loss of the
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solid solvent by evaporation, and the liquids

can be entirely removed from the compound

without impairing its plasticity when heated

at fairly-low temperatures. Many difficulties,

more or less connected with or due to the con-
tinual warping of the older materials contain-
ing camphor, will be remedied by the appli-

catmn of my new compound to such cases. I
would mention drawing instruments, parts of
to be nicely
fitted together—Ilike boxes, for example.
new compound will also be found much
harder and more plastic.than compounds
made with camphor. When used alone as a
solvent, of course it is limited to what. is

known as the “solid” or “ plastic” process of
conversion; but this process. may also be
practiced, as above shown, by adding such
small quantities of liquid soiven-ts as willnot

make the compound flow or result in what
is known as the “fluid ” process of conver-
sion. I have filed. a separate simultaneous

application, Serial No. 354,787, and designated:
| as “Case D,” for the use of this ingredientin.
uid process of conversion, because spe- -

cial means are often required to render it ef-
fective 1n the fluid compounds and to pre-
vent it from injuring them by its presence,
means of 1emedy1nn' which I have specified

and claimed in several other applications, and

My
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the use of the ingredient in the solid or plas-

‘tie process 1S therefore to be definitely dis-
tinguished. As the result of numerous ex-
periments I have demonstrated-its extraordi-

nary utility in the solid varieties, as herein

described, and the novelty of my present in-
vention depends on such demonstration, ac-

cording to the punelples herembefore set

forth or referred fto.

I wish it~ dlstlnetly understood that even

if pyroxyline is treated by the liquid mode.
of conversion and the liquid is then evapo-

rated and then dinitro-toluol be present in
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proportions such as to produce, after evapo-
ration of the liquid solvents, what is substan-
tially a compound of pyroxyline and dinitro-
toluol, any heating or treatment of the result-
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ing solid which will develop the laftent sol-
vent power of the dinitro-toluol, so that it
will soften, dissolve, or make plastic the
pyroxyline, is a use of the solvent powers of
the dinitro-toluol, as already explained, and
such operation is withinthe invention herein
set forth.

The use of dinitro-toluol in solvent or mas-
sive ecompounds of pyroxyline is not incom-

patible with the employment of cam phor. On
the conirary, the use of dinitro-toluol in the
camphorcompounds imparts some of its prop-

~erties to such compounds—namely, by en-
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abling the camphor to melt at a much lower
temperature by reason of its association there-
with, and thus removing one of the objection-
able features connected with the employment
of camphor alone as a solid solvent. Conse-
quently compounds containing this combined
solvent can be more readily molded at safe
temperatures without the necessary presence
of a residue of the alcoholic or other liquid
solvent, thus rendering the manipulation of
the camphor compound more uniform and
certain. In making such compound I grind
together the camphor dinitro-toluol, pyroxy-
line, and other necessary ingredients, prefer-
ably in the presence of water and then dried
in the regularmanner. Kthylicand methylic
alcohols or other suitable lignid may then be
added to the mixture and the whole stirred
together and left over night in an air-tight
vessel. The resultant mass is masticated in
rolls and formed into shapes in the usual
well-known manner. Good proportions for
this latter compound are, one hundred parts
pyroxyline, forty parts camphor, ten parts
dinitro-toluol, and about forty to forty-five

- parts of either of the alecohols mentioned, or

acetone can be used in place of the alcohol.
T'he respective proportions of ecamphor and
dinitro-toluol can be varied at will. This
camphor dinitro-toluol-pyroxyline compound
has been separated from the present specifi-

543,108 ' '

application, Serial No. 494,298, where it will

be found more particularly deseribed.

What I Cla,lm, and desire to securo by Let-
ters Patent, is——

1. The process of mariu[}mtmmw PYroxy-
line compounds which consists in mtlmﬂ,tely
mixing pyroxyline and di-nitro-toluol and
subjecting such mixture to heat and pressure
sufficient to render the compound plastie, sub-
stantially as described.
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2. The process of manufacturing solid or

massive pyroxyline compounds, which con-
sists in mixing pyroxyline, di-nitro-toluol and
a liguid menstruum or liquid menstrua and
subsequently subjecting the resulting com-

pound to heat and pressure sufficient to ren-
der the compound plastic,substantially asset

forth.

5. T'he produet resulting from the process
of manufacturing the solid or massive pyroxy-
line compounds which consists in mixing
pyroxvline and di-nitro-toluol and subse-
quently subjecting the resulting compound to
heat and pressure sufficient to render the
Gom pound plastic, substantially as deseribed.

. The product resulting from the process
of mauufactmmw solid or massive pyroxy-
line compounds, which consists in mixing
pyroxyline, di-nitro-toluol and a liquid men-
struum, orliquid menstrua, and subsequently

subjecting the resulting compound to heat
and pressure sufificient to render the com-

pound plastic, substantially as described.
9. As a new composition of matter, a solid

or massive pyroxyline compound, of the va-

riety employed for imitating natural sub-
stances, containing pyroxyline and di-nitro-
toluol, substantially as set forth.

In testimony whereof I affix my signature, in
presence of two witnesses, this 2d day of

June 1890.

JOIIN 1I. STEVENS.
Witnesses:
- WM. H. BERRIGAN, Jr.,

JAMES J. COSGROVE.
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