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~ in Spain February 20, 1839, No. 8,901,

To all whom it may concerm: |

Be it known thatI, HIRAM STEVENS MAXIM,
mechanical engineer, a citizen of the United
States, and a resident of London, Eugland,
have invented certain new and useful Im-.
provementsin the Manufacture of Explosives,

(for which I have obtained patents in the fol-

lowing eountries: in Great Britain, No. 16,213,
dated November 8, 1888; in FKFrance, No.
194,792, dated December 15, 1888, and.in
Spain, No. 8,991, dated February 20, 1889,) of

which the following is a specification.

This application is a division of an appli-
cation filed by me December 19, 1585, Serial

‘No. 294,087, --

My invention relatesto the man ufacture of

explosives foruse in fire-arms and for other

purposes. - o :
The main object of my said invention is to
provide an explosive which will De compara-

‘tively smokeless, or will by its combustion

produce much less smoke than ordinary gun-

powder, and which when used in a fire-arm .
-will burn slowly as compared with ordinary
~ gun-cotton and will exert a high and con-

finuous pressure on the projectil¥:
~ Gun-cotton has most of the elements or

qualities requisite in an explosive for use 1n
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fire-arms—that is to say, when properly pre-
pared it is stable and very powertul, it pro-

~ duces but a small quantity of smoke, does not
injure metallic cartridge-cases, and isnot suf- |

ficiently hygroscopie to impair its efficiency.

- Ag hitherto manufactured, however, it has
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the disadvantage that it is too” quick or sud-

" den in its action. I obviate this defect by

my invention, hereinafter described.

Attempts have heretofore been made to.
manufacture explosives from collodion ob-

tained by the treatment of the low grades of
gun-cotton with ether and aleohol. DBy the
“lowgrades of gun-cotton” I mean those which
are readily soluble in ether or alcohol or ina

mixture of these substances, and which con-.

tain buta small percentage of oxygen. These

low grades of gun-cotton-are unstable, do not

withstand the action of sunlight,and as they

-do not contain sufficient oxygen to consume

all of the vegetable matter of which theyare.

compbéed -they produce in burui'ng' a large ' 5o

quantity of smoke. . .
When gun-cotton ‘is- dissolved, it forms a
“thick gelatinous mass, which is very difficult
| to manipulaté by the means heretofore used
for this purpose. - “Moreover, in the methods
of manufacture heretofore adopted a very
large quantity of liquid orsolvent is required
to bring the gun-cotton to such a consisteney
‘that it can be spread out to be dried. Conse-
quently the manufacture of explosives from
| cuin-cotton has hitherto been very costly.
In my application filed December 19, 1888,
| Serial No. 294,087, Thave described a process of
manufacturing explosives from.gun -cotton
which involves the novel feature of treating
the gun-cotton with a solvent—such as ace-
tone, ethylic acetate, or the like—in the con-
dition of vapor. The method also involves
the plan of plaeing the gun-cotion in an air-
| tight cylinder or receiver, exhausting the air,

then admitting the solvent, and then forcing

ture and dividing it up into small pieces.
My present invention isin the nature of &
modification of this process, the main object
being to diminish the rapidity of explosion,
as previously stated.

| be done by partially gelatinizing or dissolv-

| ing the gun-cotton and then compressing 1f,
and thus forming it into very hard sheets or
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the material out through a contracted aper-
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"This I have found may
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cakes, which may be cut or divided -into

pieces or grains of any desired size.
In carrying out my inventionI take a suit-
able quantity of high-grade or highly-ex-
plosive gun-cotton and reduce it- to pulp in
a paper-pulping machine, rag-en aine, or other
feonvenient machine. 1 then wash it thor-
-oughly with water or other suitable liquid to
removeé any free acid that it may contain,
and then dry it. The dried pulp is then

' moistened with acetone and subjected fo the

partially dissolved.

| When it has this been sufficiently softened,
it is compressed into.a solid cake or sheet
and allowed todry. S |
The press used for

| one of alcohol until it.1s

'thus forming the par-
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action of a mixture of six parts of ether o
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| tially-dissolved gun-cotton 1nto sheetfs or
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- press.
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cakes should be a very strong one, and the
pressure applied to the material should be
very high—higher than it would be likely to
encounter in the gun. I prefer to subject
the material te a pressure of from twent y to
forty tons per square inch. In some cases it
may be advantageous to apply a moderate
amount of heat to the material while in the
Lhe cake orsheet of solidified or com-
pressed gun-cotton thus obtained is ecut. up
into small eubes or pellets. These cubes may

‘have their corners rounded by rumbling or

~ othersuitable means.
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~ or chlorate of potash is sometimes added to |
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Instead of compressing the gun-cotton in
the above-described manner, it may beforced

while in a plastic condition through dies, and

the strips or threads cut up after issuing
from the dies. R

If the explosive as thus made is found to

burn too quickly for a given purpose, any
suitable substance or substances are mixed

‘with the gun-cotton, which will have a tend-
‘ency 40 diminish the rate of combustion

thereof.

A 'mixture of mineral wax or resinous mat-
ter or of a hydroearbon with some oxXygen-.

bearing salt like nitrate of potash or of soda

or combined with the gun-cotton to facilitate
solidification and diminish the rate of burn-
ing. In some instances I combine with the
gelatinized mass of partially-dissolved gun-
cotton a small percentage of nitrate of potash

or of soda or chlorate of potash or other oxy-
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gen-bearing salts, and in other instances a
larger percentage of chlorate of potash and

about one per cent. of paraffine-wax.

A modification of the above:described bl*o—

- cess consists in first forming the gun-cotton:

while in the condition of pulp into thick
sheets, then cutting the sheets up into small
cubes or pellets, and then treating the latter
with ether and alcohol, or with ether, alecohol,
and acetone or other spitable solvent, until
they are partially dissolved, and then allow-

1ng them to dry. .

" "T'o obtain very large cubes, pellets, or other

~pleces to be used in heavy guns or ordnance,

1 prefer to proceed as follows-—that is to SAy:

I place the gun-cotton or the pulp in a suit-.

- ably-shapedreceiverand exhausttheairthere-
from, and then allow the vapor of the solvent
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to enter the said receiver and act on the mass
until the same becomes to a certain degree
sticky or partly dissolved. Then without ad-

~:mitting any air1 compress the mass and so-

lidify it and withdraw it as a whole from the

-, -8ald receiver. Large and solid pieces may
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¢ bubbles.

NP &

thus be tormed which are quite free from alr-
Blocks of the explosive material
'thus formed may be cut ordivided into small |

pieces or grains in any convenient manner,
. Gun-cotton as hitherto manufactured when

" used in a gun explodes toosuddenly, because
the hig’ pressuresetupin thechamber of the |

gun for: o< the inflamed gases into the inter-

stices oi ‘L. mass and thus instantly ignites |

the whole of the said mass. When, however,
1t is made, as above described, in lumps or
grains of considerable size and in such a state
of compression that no pressure to which it is
liable to be subjected in the gun can further
compressiy, .. ¢can only burn from the outside
of the grains, and the explosion, although
quick, will bBe sufficicutly retarded to allow
the projectile to- move forward before the en-
tire mass is in a state of ignition. |
According to another modification of my
process the low and soluble grades of gun-

cotton are dissolved with ether, thus {orming

collodion. The collodion is then intimately
combined with gun-cotton, which is highly

explosive, and is insoluble, or nearly so, in

ether, the collodion being suflicient to cause

the gun-cotton to adhere in a solid mass. As
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the low grades have less oxygen than the high™

grades, I find it advantageous in this ease to

employ chlorate of potash or other oxygen-

bearing salt to supply the additional oxygen

required. - o |
The gun-cotton may,if desired, be firs{ made
into paper and then partly gelatinized and
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compressed. I find it more advantageous,

however, to first reduce the gun-cotton to pulp
and then treat it as above described, this be-
ing the most effectual method of removing the
free acid usunally present. | |

Theproductformed by the method of manu-
facture above described is very hard, resem-
bling horn. It does not injure metallic car-

ridge-cases, is not sufficiently hygroscopic to

impair its effectiveness, is very powerful, and

1t burns much slower than ordinary gun-cot-

ton, while it gives very little smoke and pro-
duces a high and continuous pressure. * It is

What I claim is— | |

1. The method or process herein described
of manufacturing explosives from gun-cotton,
which consists in confining the gun-cotton in
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‘therefore well adapted for use in cases where
the above qualities, and notably the absence -
of smoke, are desirable. .
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a receiver, exhausting the air from the same,
- then introducing a vaporized solvent into the

exhausted receiveruntil the gun-cotton js par-
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tially dissolved, then compressingit,and then

dividing it up into small pieces or grains, as
set; forth. T .

2. T'he method of manufacturing explosive
material, which consists in reducing gun-cot-
ton.to pulp and drying the same, subjecting
the pulp in a suitable receiver to the action
of vaporized acetone or its specified equiva-
lent, then compressing it by a pressure greater

than that to which it is liable to be exposed

in & gun, and dividing it up into small pieces
oI grains. R o
Intestimony whereof I have hereuntosigned

‘my name in the presence of two subsecribing

o HIRAM STEVENS MAXTM.
Witnesses: | o -

- Davip Youxna,
- CHAS. B. BURDOX.

witnesses.
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