- MEN and HENRY C
-the United detes, and residents of Pompton

UNITED STATES

PaTeNT OFFICE.

il

JONAS E. RLOMEN AND HENRY C. ASPINWALL, OF POMPTON TOWNSHIP,
' NEW JERSEY. - |

EXPLOSIVE AND METHOD OF MAKING SAME.

SPECIFICATION forming part of Letters Patent No. 674,291, dé,i:ed Iay 1"-@:,.-1901.
| Application filed June 27, T900, Nerial Ho, 21,7{}'9. (No specimens,}

To all whom it may CONCETTL:

i’e 1t known thdL we, JONAS EMILE BLO-
ASPINWALL citizens of

township, in the county of Passaic and State

- . of New Jersey, have invented a new and use-

ful Base for High E.xploswes and Method of
Making Same,of which the following is a speci-

‘ ﬁc&mon

-0

Our'invention relates to a hlﬂ'h explosive
and method of making same, wlnch high ex-
plosive may forma base for other high explo-

' _-s'ives or for celluloid compounds.

20

Ourobjectisto produce an explosive which
we can regulate in such a manner as to ob-
tain a greater or lesser degree of force, a8 may
be desued OF may ve most suitable for the
purpose for which it may be intended, and 10

‘produce an explosive thatean be safely manu-
factured and ha.ndled and ata relatively low
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The mtratwn of organic ﬂubsta,nees by
means of suitable acids is well known.  Here-
tofore such substances have been nitrated
singly and definite results “have been ob-
tained, such as nitrogiycerin, mtmcelluloae,

.mtrobenaane and others.
Ourmventmn contemplates, broadly speak- |

mg, the nitration of two or more substances
together or, in other words, the ‘co-nitration
of ‘'organic substances.

AS the result of many experlments we have
discoveradd that it is practicable to co- mtz d.t,e
- WO or more organic substances. |

The co-nitration of any two or more of the

following substances—cellulose, an aromatic .

- Hydrocarbon, and the hydw\:yl derivatives
of the hydroearhom—-—we ha,v'e found to be
“practicable.

in usingthe term ““cellulose” it is 1ni}ended
to mclude wood and plan$ fiber in general,

 without raising the question as to whether it

4»5
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is ¢echrnicalily mcludpd in the term “cellu*
lm” or not.

As examples of the ar omatlc hydrocatrbons
we  mention benzense, toluene, and naphtha-

lene and of the hyvdroxyl derwatWes of the

hydroecarbons phenoi and cresol.

When one or more of the aromatié hydro-
earbons or the hydroxyl derivatives are co-
‘nitrated with cellulose drlignose, & hre&kmg

served, rendering the resulting mass to &

-great extent friable A solveut effect of one

substance upon the other umnder the condi-
tions mentioned is also observed. The re-

sult of this ce-nitration is an explosive com-

1p, rending, or tearing of the fibers is ob- -

bining the explosive effects and properties of

mmmellulose with the explosive effects and
properties of the nitrohydrocarbons. or ni-

trated hydroxyl derivatives of the hydrocar-
The explosive effect of nitrocellvlose™

hons.
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has been observed to bé more rapid than that

of the other substances mentioned. The sol-

veut effect of the co-nitrated substancesapon

each other which we have already menticned

results in an intimate mixture partially or

wholly dissolved together, forming a colloidal
InASS.

thecelluloseand thearomatic hydrocarbonsor
the hydroxylderivativesof the hydrocarbons.
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This colloiding will be more or less -
| eomplete dependmg upon the proportions of.
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The product obtained by these means has

been found to be comparatively inseusitive to
shock or friction and is the explosive base

‘sought and which forms the subject-matier

of this application. The explosive thus

formed may be wade to fulfil other require-

ments of an explosive substance, as follows:

We may add one or more of the. oxygen-bear-

8o

ing salts—such, for example, as the nitrates,

| the chlorates, or the perchlerates of bartum,.
sodium, potassium, and ammonium. Wemay
also add an inert organicsubstance—such as
camphor,vaseline, petrolatam; or castor-oil~— .
should we desire to produce a. celluloid or.

should we desire to slow down the combua-
tion and obtain a less-violent explosive.

The
addition may be effected in a dry state or the
substances may be wet or the co-nitrated

. product may be wholly or partially dissolved:

in a solvent and the substances then &ddﬁd

‘The
addition of the oxygen-bearing salts or inert .
organic substances may readily be effected by’
means of any of the well-known apparatuses .
for mixing or incorporating substances.
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As an example of the solvents that can be .

used may be mentioned acetone, amylacetate,
RE ethyl aleohol, or acetic ether. )
-Our present &pphcmmn is limited to a high

exblogive or base for high explosives formed

ECO

by tae go-nitration of ceu&}@% amci 8 h}’dr o ..




- if desired, bringitto aliquid

20

~what broken up.

20
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heat, or, on aceount of the

carbon and may be practically carried into
affect as follows: Take one of the aromatic

hydrocarbons—such, for example, as naph-

thalene—and bring it to -a liquid state by

naphthalene resublimas when heated, we may,
state by first par-
tially nitrating itand then meltingit.
mneited naphthalene wo add cellulose, which

is mixed in and macerated with the melted

naphthalene. The following proportions will
produce satisfaciory results: Two parts,
by weight,
weight, of ecellulose, and these are macerated
together at about 70° centigrade. During the
maceration the cellulose fibers will be some-
After the mixture is cooled
it will be found to be friable and less bulky
than the cellulose alone betore it was put in.

"A smaller amount of acid, therefore, cair be

used phan is required in the nitration of cel-
lulose alone. - The mixture thus formed may

~then be nitrated by any of the well-known
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for a period

- methods that are employed in the nitrastion
5

of cellulose, the strength of the acid varying
according to the nitration desired. o
~We have found that an acid  mizture con-
taining from sixteen to thirty per cent. niiric
acid and twenty-five to fifty per cent. suifuric
acid will produge satisfactory results.
The hereinabove-described mixtare of cel-

1ulose and naphthalene is di pped in the acid

mixture in the proportion of about one patt,
by weight, of the cellulose-and-naphthalene
mixture tothreeand oné-half parts, by weight,
of the acid mixture and. allowed to remain

~ temperature sl time of dipping 30° .centi-

| 40

o

orade and gradually raised ap to about 80°
centigrade.  The temperature and the tine of

" immersion will vary with the nitration de-
 siréd, the strength of the acid, and the rela-
~tive propo

© tion may &

by adding

first. reaction
perature beginsto go down.
produet is freed

ployed in the manufacture of nitrocellulose.

It is then thoroughly washed in cold and hot |

water in oider to completely free it from acid
and thoroughly purify-it. The. product is

..........

celluleid. |

ease with which | high explosives and - mathod

To the |

of naphthalene and cne part, by |

found that a mixture of

usually employed.
of about twenty-four hours, the |

“and ahydrocarbou, substantially as speeified.
| . 2, The method of forming an explosivecon-
tion of theingredients. The nitra- | sisting 1n nitrating togother cellulose and &
so be increased by renitration or
a stronger acid mixture after the.
has taken place and the tem-
After the nifra-
- tion is completed, as above described, the.
from excess of acid by any
of the well:known mmeans such - as are em-

A8 our invention wo
in presence of two wit.uc_sse:i,'-bhisj 5th day of

874,201

Low in a state in which it may be used as & 55
base for explosives or in the manufacture of -
Claims to the high explosive or base for
1 ' of making such
explosive or base, formed by the eo-nitration 6o
of eellnlose, a hydroearbon, and a hydroxyl .
derivative of a hydrocarbon and also Ly the
co-nitration ot cellulose and a hydroxyl de-
rivative of a hydrocarbon, are madse in our
copending application, Serial No. 36,051, filed 05
November 10, 1900, | "

If we desire to use this base in' producing

another variety of high explosive, we may

take any number of parts of the co-nitrated
product above described and add any num- 70
ber of parts of one or more oxygen-bearing
salts. For example, forty parts of the co--
nitrated product above described and sixty
parts of an oxygen-bearing salt, such as so-
diam nitrate, will produce au efficient high 75
explosive. Forusein firearms and as smoke- -
less powder we inay add to the co-nitrated
produet one or more of the oxygen-boearing
salts, and we may also add a neutral sub- .

stance—such, for example, as pm*afﬁn, VaANO- BQ N

‘line, or eﬂs_t-f;r-oil—-.-and to act as a deterrvent

to- preveunt too-rapid combustion, “we have
seventy paits of
such a co-nitration product as abuve de-
seribed; twenty -seven parts of ‘barium_ni- 8§
trate, and. three parts of potassiun nitrate -
gives satisfactory risults. Such a mixture
may be formed intd grains of suitable sizes
and shapes by any &t the well-known means
I o '- 90 -
‘What we elaim is— BN

L

- 1. An explosive consisting 0f & colloided,
comminuted, friable inass containing the fol-

collulose
95

lowing co-nitrated substaces, vizg

hydrocarbon, substantially as spoeeified. .
In. testimony that we claim the foregoing
have sizned bur names, 100 -

o  'JONAS./E. BLOMEN. .
HENRY C. ASPINWALL.
Witnasses: S |

FRrREDK. HAYNES,
KOWARD VIESER.
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