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To all whom it may concermn: |

Be it known that I, CARL OLOF LUNDHOLM,
a subject of the King of Great Britain, resid-
ing at Stevenston, in the county of Ayr, Scot-
land, have invented certain new and useful
Improvements in Smokeless Gunpowders, of
which the following is a specification.

The present invention relates to smokeless
onnpowders of the class which are called *‘ ni-

troglycerin powders ’—that is to say, powders,

which contain nitroglycerin in a greater or
less degree and nitrocellulose.

The introduction of nitroglycerin powders,
which were first brought into notice by Al-
fred Nobel about the year 1887, marked an
ora in the history of propulsive explosives,
for by the combination of nitroglycerin with

‘nitrocellulose there were produced powders

very much cheaper than those up till that
time known, but, more important still, pow-
ders giving particularly high velocities with
low pressures, having exceedingly high en-
ergy per unit of weight and a singularly high
ballistic stability, together with a perfectly
satisfactory chemical stability. The sole
point on which they have been found to be in
any way inferior to the nitrocellulose pow-
ders is that the temperature of their explo-
sion-gases is higher and has been found to
canse oxcessive erosion, especially in the
larger kinds of ordnmance. Many attempts
have been made to remedy this defect, some
by mere reduction of the percentage of nitro-
glycerin, which, however, if carried to any
considerable extent createsdifficulty as to the
removal of the last percentages of solvent,
thus eausing ballistic instability. Other at-

~ tempts have gone in the direction of varying
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the percentages of organic substances, with
the object, among other things, of increasing
the percentage of carbon and hydrogen in re-

lation to oxygen, and thus reducing the tem-

perature of the explosion-gases. As exam-
ples of such additions may be mentioned bi

and tri nitrobenzol, toluol, naphthalene, &e.,

organic esters;such as amyl succinate, cellu-
lose, acetates, butyrates, &c., vaseline, oxal-
ate of ammonia, &e. I have experimented
with a large number of substances not hith-
erto proposed, but all showed one defect or

After long investigation I have succeeded

80 per cent, nitrogl' cerin...carcennu- - %

by the addition of diamyl phthalate in pro-
ducing nitroglycerin-nitroceilulose powders
which besides being cheap have all the good
qualities of their class in respect of high ve-
locity for low pressure, while they have the
advantage of giving a low heat and a high
oas evolution. o

As showing the relation of the improved
nitroglycerin powders to those at present

known I give the undernoted figures:

Ordinary cordite.

pressure ccs., per

gram. =

Total 'gas volame at
0° C. and 760 min.

i

Calories, per gram.

7 per cent. nitrocellulose. . ........-.-..
5 per cent. mineral jelly. .o oo covaeno-o
68 per cent. nitroglycerin.........---..-

% 1,248

30 per cent, nitroglycerin_ ... cocnvnene- }» |

1. Improved Nitroglycerin Powder,

60 per cent. nitrocellulose ... .ccc--.--;
5 per cent, diamyl phthalate ...ccceuu----
b per cent. mineral jelly.c.ccmeeenocncne- )

853 1,007

2. Improved Niiroglycerin Powder.

60 ver cent. nitrocellulose ......cooau-c-- - 803

080
10 per cent. diamyl phthalate .. .....-... -

S——— e S

I have found the substance diamyl pht
Jate to be of particularly high chemical sta-
bility, and, as I have already mentioned, 1ts
use in these powders gives them particularly

‘advantageous ballistic properties without in

any way detracting from their physical or
chemical stability. The substance can be

added in any suitable way—for instance, by

dissolving it in nitroglycerin or the volatile
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phtha-

facilitating solvent or adding it to the nitro- f

cellulose. The powders are made in the same
way as the well-known ballistite and cordite.
‘The proportions of the several ingredients
nsed in these powders may be to some extent
varied. I have obtained very good powders
from the following compositions: nitroglye-
erin, thirty; nitrocellulose, sixty; diamyl
phthalate, ten, or nitroglycerin, thirty; nitro-
cellulose, sixty; mineral jelly, five; diamyl
phthalate, five. _ - '

What I claim as my invention, and desire
to secure by Letters Patent, 18— o
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‘1. A smokeless gunpowder in whlch nitro- |° In testimony whereof I have 31 ned my

glycenn mtrocellulose and diamyl phthalate | name to this spaclﬁcatmn in the?resence of. 10 -

. are b(;?]mbmed subst«tmtm.lly as herein de- | two subscrlbmg witnesses.
- seri
¢ 2, Asmokeless gunpowdereonsmtmgof ni-{ CARL OLOF I‘UNDHOLM
. troglycerm nitrocellulose, mineral jelly and. Wltnesses
dlamylphthalate, substantlally as herem de-| . ALEXANDER FORBEB, -
* gseribed. | _ 1 H.M. MURDOCK.
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