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Lo all whom it may concern:.

Be it known that I, GEorGE HHENRY WADS-
WORTIL, a subject of the Iing of Great Brit-
ain, residing at Lyndhurst, Iampshire,

England, have invented a new amd useful |

Improvement in the Art of Producing Ge-
latinized Nitrocellulose Explosives, of which
the following is a specification.

This invention relates to the production of
gelatinized nitro - cellulose explosives, in
which the density of the explosive is de-
creased so that a given weight occupies a
greater cubical space, and the explosive is
rendered applicable for use in shot or sport-
ing guns ‘and for blank cartridges; my ex-
plosive will ignite instantaneously with or-
dinary percussion caps, and burn rapidly
when loaded into ordinary cartridee cases
under usual conditions, without the necessity
of bemg confined as 1t is when the explosive

is placed 1n a rifle cartridge with a bullet, and |

fired from a rifle.

The present invention consists in an im-
proved method whereby I am enabled to
produce an explosive possessing the charac-

teristics above stated in a superior degree,

the homogeneous grains of which are of a
bone-like porous strueture, and in which the
cavities or pores are of relatively great num-
ber and relatively large ageregate area, and
which 1s not hvgroscopic and is-sufficiently
and practically smokeless; such method pos-
sessing certaln advantages over previous
methods of manufacture as heremafter set
forth. -

In order to make gelatinousexplosives

suitable for shot guns, manufacturers have

usually adopted the expedient of reducing
the jelly to very small grains or thin flakes,
which are known as *‘condensed” powders,

but these powders are dense and require spe-

clal eartridge cases and possess other disad-

vantages. Beyond this, it has been pro-

posed to increase the’ volume or bulk of a
spectfie quantity of explosive, as for exam-
pte a soluble material such assugar, saltpeter,
or the like, has been proposed to be em-
ployed, the nitro -cellulose being first dis-
solved 1n a suitable solvent, and the soluble

material incorporated with the paste in the

proportion of about two-to four parts of the
soluble material to ten parts of the explo-
sive; the paste composition thus obtained is
then brought into any required shape, and
then the soluble material is extracted either
by washing or boiling the grains, cubes, or
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other forms, 1 water or some other fluid, in

which the added body is soluble, or by evap-
orating the added body, or otherwise driving
1t out as completely as possible, It has also
been proposed to incorporate salts, such as

nitrate of sodp, with nitro-cellulose before

celatinization, in the proportion of about
equal parts of soluble material and explosive,
the mass being then formed into grains and
only partially gelatinized; the grains were
then to be dried and the nitrate of s la

washed out with water, the effect of the

added matter being to prevent shrinkage.
Now according to the present invention,
erains of explosive are produced with a bone-
like porous structure, which grains, as afore-
sald, can be -ignited by the same cap and
under the same conditions as ordinary pow-
der usually employed in sporting fire arms,
and m which grains the flame from the cap
instead of acting on the surface thereof only,
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actually penetrates the eramns, which. on

account of their porosity, expose a larger
quantity of explosive to the flash. To this
end the gelatimzed nitro-cellulose is either
wholly or partially dissolved in a suitable
solvent to the consistency of a jellv, and then

a quantity of barlum nitrate in+the propor-

tion of not less than twice the quantity of
barium nitrate to that of the explosive treat-

ed, 18 kneaded up with the gelatinous explo--

sive, until the two substances are thoroughly

intermingled, the barium nitrate having pre-

viouslyv

been very finely ground until its par-

ticles will pass through a sieve haying meshes

say of from one to two hundredths of an
ich; the substance thus produced is then
formed into grains, and after the latter have
been dried, thev are treated with water
which penetrates the grains and dissolves
out the bulk of the barium nitrate, leaving
the grams m their original volume or bulk,
but of an extremely porous structure. The
selection of barium nitrate for this use is im-
portant to the success of the invention, be-
cause 1t 1s a hard substance which can be
oround very finely, and whieh is not hvgro-
scopic; bevond this, the barium nitrate pre-
sents the advantage, that anv small portion

of the same which is not completely dissolved-

out, rather improves the explosive than
otherwise, as an additional oxidizer, and
therefore the advantage is great over those
substances—such as sodium nitrate—hither-
to proposed to be employed bv others, which,

| 1f they were not dissolved out entirely, would
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detrimentally affect the explosive if they did | filin is very thin and when the granules of
powder are dried, to recover the solvent, the

 not render it entirely useless. The explosive,

s0 treated, can be practically instantaneously -
ionited when placed in an ordinary shot car- |
tridee with an ordinary cap, the flame from-
 the cap actually penetrating the grams on:
account of their porosity, igniting all those.
‘orains which the flame comes in contact with,
and which, in their turn, ignite any grams |

i

10
~into contact, and the full charge 18, as atore-
 said, instantaneously ignited and any hang- |

with which the flame has not actually come

fire entirely obviated.

It will now be understood that the treat-
‘ment, according to my invention, consists In |

- t?ﬁl{ing':;Léqlmntit}?"of'b'a;riuninitra;te; so finely
“oround that its particles will pass through a
gieve of about one to two hundredths of an
“inch, and mixing with that barium nitrate a
“quantity of nitro-cellulose explosive in the
form of a jelly and of a quantity not greater
Cihan half that of the barium nitrate em-

~ ploved; the two substances; . e. the nitro-

-~ cellulose, either whollvy or partially dissolved,
provided it is in the consistency of a jelly,
- and the finely divided barium nitrate, are
~then thoroughly intermingled, and the pasty
mass thus produced is formed into grains m
“anv suitable manner, which grains are then
Cdried and afterward treated with water to
dissolve out the barium nitrate, and again

Cdried.

~In one instance, given by way of example,
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210 grains of barium nitrate were mixed with
70 grains of the explosive; when the mixture
had been treated with water and the great

bulk of the barium nitrate dissolved out,
there was very little shrinkage, showing that
the finished explosive had been caused to
oceupy a very much larger volume than it
originally cecupied, the barium nitrate hav-
ing performed the office of dividing up the
jelly and maintaining an open structure.
ITaving performed that office, the barium
nitrate or the bulk thereof is extracted, and
so leaves the powder grains of a bone-like
porous structure, and even, as aforesaid, 1f
the barium nitrate is not entirely and abso-
lutely dissolved out, the explosive is not det-
rimentally affected. |

In practice a residue of at least 5 per cent.
of the barium nitrate remains in the explo-
sive, and it is only possible to dissolve out the
hulk of the barium nitrate by reason of the
extremelv fine state of its division and its
oreat excess in weight over the weight of the
nitro-cellulose. A superficial skin or film
naturally surrounds the particles of the
barium nitrate; but, owing to the small par-
ticles and large quantity of the latter, such

film is eracked by contraction, leaving very

small channels through which the water en-
ters and dissolves out the bharium nitrate.
This would not happen if small proportions .

of barium nitrate or other nitrates were used,

‘nor if the particles were relatively larger. o

The reduction of the barium nitrate to an ex- o

tremely 'ﬁne_ powder and its employment in
the proportions above indicated are conse-
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quently considered- essential characteristics L
of the improved process; while the peculiar

“chemical characteristics of the barium nitrate
render the small residue- thereof advanta~
geous rather than otherwise, owing: to its ac-
tion as an_additional oxidizer. 'The barlum
nitrate, moreover, is not hygroscopic and the
product. containing such residue thereof is
none the less suffictently and practically
smokeless. - ..
~ What I claim as my invention and desire -
to secure by patent 1s:— | |
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1. In the art of producing gelatinized ni- -
tro-cellulose explosives the process of treat-
ment which consists in taking a quantity of
{ the nitro-cellulose in the consistency ol a -

[ jelly and a quantity of finely ground barum:

[ nitrate, kneading the two together into a.
| pasty mass,-forming said mass into grams,
‘drying said grains, and then treatihg said
grains with water to dissolve out the bulk of -
‘the barium nitrate, whereby the grains are
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siven a bone-like porous structure, and the

| small residue of the nitrate will assist as an
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additional oxidizer in producing an explosive -

which is not hygroscopic and is practically
smokeless. o

2. In the art of producing gelatinized ni-
tro-cellulose explosives the process of treat-
ment which consists in taking a quantity of
the nitro-cellulose In the consistency ol a

jelly and not less than twice that quantity of

harium nitrate so {inely ground that 1ts par-
ticles will pass through a sieve of about cene
to two hundredths of an inch, thoroughly
kneading the two together into a pasty mass,
forming such mass into homegeneous grains,
drying said ‘grains, and then treating said
orains with water to dissolve out the bulk of
the barium nitrate, whereby the grains are
given a bone-like porous structure, substan-
tially as hereinbefore specified. g
In witness whereof 1 have hereunto set my
hand in the presence of two witnesses.

GEORGE MENRY WADSWORTIH,

Witnesses:
Ricup. JoNEs,
HARVEY J. BAVERSTOGCK.
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