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1o all whom it may concern: SR
Be it known that I, HERMAN EDWARD
STURCKE, a citizen of the United States, re-
siding in New York, in the borough of Biook-
lyn, State of New York have 1nvented a cer-

tain new and useful Improvement in Ex-
Pplosives, of which the followmn' is a descmp-'

tion.

My invention relates to 1mprovements in

explosives characterized by the employment
of nitrate of ammonium in novel proportions,

whereby the cost of manufacture may be re- |

duced and the exploswe character of the com-
pound increased.
Nitrate of ammonium has been employed

- in the manufacture of explosives prior to my
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150 used in my 1mpreved explosive is nitroglye- l dmnﬂ' egent or agents.

—

Invention, but always in such large propor-
tions- as not-to seenre the best results either
- as to the eéffectiveness of the compound or as

to its cost of manufaeture. I have discov-
ered that when the proportion of nitrate of

relative effectiveness of the compound is in-

| creased, while 1ts cost of manufacture is re- |
| 25 duced. to a minimuam.

My improved explo-
sive can be produced of numerous well-known

ingredients heretofore employed in this art,-

which ingredients may vary widely in their
preportwns, but the improved exploswe is

always characterized by the employment of |

nitrate of ammonium within preseribed limits.
Myimprovedex ploswe consists,essentially,

trocellulose, nitronaphthaline, nitrobenzine,
picrie acid, &c.—a suitable oxidizing mate-
rial—such as nitrate of sodium, nitrate of po-
tassinm, nitrate of barium, chlorate of potas-

sium, permanwanate of pota,semm chromic-
acid cempounds &c.—a suitable dope which

preferably combines with oxygen to produce
evolved gases (carbonic-acid gas, steam, sul-
phurous a,cld &e.) with liberation of heat—
such as wood. fiber, other forms of cellulose-
like flour, starch and sugar, resin, sulphur,
charcoal, or carbon in various for ms----and if
desired, a non-absorbent combustible mdte-
1‘1&1———811(311 as tar, pitch, paraffin, vaseline,
oils, or fats. "The preferred nitro compound

| erln, the. preferred oxidizing material is ni-

of nitrate of ammonium, an organic explosive |
nitro compound—such as nitroglyeerin, ni-

trate of sodium, and the preferred dope is
“woond fiber.

Calecium or

duced for the productmu of indifferent ﬂ'ases,
as is well understood in the art. . = :

Other materials may be-added -
‘asingredients in the improved explosive-—as,
for example, sodium carbonate.:
-magnesium carbonate may be added for the
| purpose of neutralizing the nitro bodies, or
‘amiponium oxalate or carbenate may be intro-
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Although, as T-have stated, the exp1031ve |

and oxidizing character of nitrate of ammo-.
‘nium has heen recognized -and such material
has - been frequent]y utilized in explosive
‘mixtures, yet the proportions in which I em-.
| ploy nitrate of ammonium with the other in-
- gredlents differ matermlly from the- propor-

tions heretofore tsed. o illustrate these
proportions, I will ‘give a few typical exam-

ples of my new exploswe compositions, the
| parts in each msta.nce bemg eteted in weight:.
ammonium is kept within certain limits the | - .

Sample A _'B. C..| D. | E.- F | G. H.
" Nitroglyeevin _ ... _......_....| 40 (30201156 | 40180 {20 15
Wood fiber . e ae oo 16 18121 2 121010 10
Sodium nitrate ... .. .... 37 [ 43149 ' 52 | 88146 54| B9
Ammonium nitrate_..........| ¥| 9|11 81011 10
1 Vaseline _ .o e cecicmaalaeafaa iz 2 41 B B
‘3111phu1-.'-.....-' ................. S (RO FOUN FAN UL FRCSIN PR I

_ . L o o4 o

In each of the etamples ef my 1mploved

éxplosive above given the nitroglycerin is

_7;',. |
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combmed with:at least sufficient wood fiber, °

and in some instances with more than suffi-
cient wood fiber, to firmly absorb and retain
-it, as in the manufacture of ordinary dyna-
Instead of using more wood fiber than

mlte.

is required to firmly retain’ the mtwglyc- -

erin the proportion of wood fiber may be re-
duced until only sc much-is employed as will

act as an effective dope, and some other com-
bustible or oxygen-consuming matter—-such
as vaseline, oil, fat, resin, ca,rbon, sulphur,

oxygen not consumed by the wood ﬁber |
that portion of the oxygen contained in the oxi-
dizing agent or agents which after the explo-

sion of the compound is' not. combined with
constituents originally contained .in the oxi-

e g.ﬁ“'hﬂﬂﬁt“'!"’m
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‘&e.—may be added to consume the available =~
By
the expression ‘‘available oxygen” I mean
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of nitrate ¢f sodium will furnish two and one-
half atoms of available oxygen, the reaction
bem g thus expressed:

. ANaNO,=2N2,0+2N,+50,.

On the other hand, one molecule of nitrate
of ammonium will furnish in exploding only
one atom of available oxygen, the reactmn
being thus expressed:

NH,NO,=N,+2H,0+-0.

My improved explosive in every mstance
is characterized by the intermixture of oxi-
dizing materials in proper pr ﬁportlons to-gen-
erate sufficient available oxygen 1o com-
pletely oxidize all earbon and hydrogen pres-
ent to carbonic acid and waterand eventually
to oxidize the sulphur when present to sul-
phurous acid, and the charaecteristie part of
my campomtlon is that from five to twenty
per cent. of the total available oxygen neces-

sary for this purpose is furnished by the de-

composition of the nitrate of ammonium, the
remainder of the available oxygen (eighty to
ninety-five per cent.) being furnished in the
form of the oxidizing material, such assodium
nitrate, which is preferable, or potassium ni-

trate, barium nitrate, potassium chlorate, &ec.

All the explosive compounds made hereto-
fore utilizing nitrate of ammonium contain a
very much lar gor proportion of this produeer
of available oxygen than T have indicated.
The larger proportion of the ammonium pow-

~ders, ammonium dynamite, ‘‘safety- pow-
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ders,” &c., heretofore suggested ‘contain ni-
trate of ammomum, if at all, in sufficient pro-
portion to- generate from forty fo one hun-
dred per cent. of the available oxygen, and
in no instance prior to my invention has this
preportion been reduced to result in the
generation of less than twenty-five per cent.
of the available oxygen. I1have found some
very great advantages in the use of nifrate .
of ammonium- ‘WIShlll the limits prescribed
for my compositions—u. e.; in .such propor-
tions as to supply only from five to twenty
per cent. of the available oxygen. Actual
tests have demonstrated that the most effi-
cient proportions are those in which from
six to twelve per.cent. of the availlable oxy-
gen is furnished by nitrate of ammonium,
the remainder of the available oxygen being
furnished by the other oxidizing materials,
preferably sodium nitrate. The theoretical
explanation is found in the fact that the de-
composition of the ammoniam njtrate fur-’
nishes a maximum amount of gases, while
the decomposition of sodium nitrate furnishes
a maximum amount of oxygen, and in the
consumption of the latter by combustion the
sodiam nitrate furnishes amaximum amount
of heat orenergy. A decreasein the relative

| above, say, twelve per cent. of the avail-

able oxygen not only decreases the efficiency,
but increases the cost of the explosive. The
amount of ammonium nitrate used may be
-sllﬂ'htly varied on either side from the pro-

! portions stated (six to twelve per cent. of

|
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| or other explosive substances.

the awvailable oxygen) to secure the highest
efficiency, according to the quantity of avail-
able oxygen furnished by the nitroglycerin

the purpose to ‘be served.I can obtain by a

According to
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proper selection of the composition a very

quick or a slow powder, the former being of
oreater prometwe force and the latter of
greater recoil.. Thus by inereasing the pro-
portion of nitroglycerin or by decreasing the
proportion thereof the resulting exploswe will

-be relatively qumk or slow, as. the case may

require.

My impr oved exploswe made zpin the pro-
portions stated costs from fifteen to thirty-
five per cent.-less than explosives of equal
force now. on the market. The large vol-
ume of steam and nitrogen created by the
detonation of my campoutmn the complete

‘combustion; and the reduetion of tempera-
‘ture, heat hemﬂ' absorbed by the disassocia-
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skilled in the art.

fion of the mtmte of ammonium, all combine

| to make my explosive paltleularly suitable
‘as a safe powder in ‘‘fiery” mines.
’ proved explosive may contain much less ni-
troglycerin than powders of equal force now
in use, and it is therefore safer to handle and

My im-

to manufaeture. The finer division of the
nitroglyeerin, or, in othér words, its distri-

‘bution over a larger amount of vehicle, ren-

ders my cﬂmpasnwn less sensitive to low tem-
peratures and less liable to freeze.

Any well-known process may be utilized
for the mannfacture of the improved explo-
sive, such as would suggest itself to those
A preferable plan of pro-
cedure, however, is to first mix the nitro-
glycerin or other explosive nitro substance
with the absorbent or dope and to mix sepa-

‘rately therefrom the oxygen-producers (uni-

trate of ammonium and nitrate of soda orthe
proper substitutes for the latter) in finely-

' ground condition with the combustible non-

absorbent, if used,(vaseline, oil, fat, tar, &c.,)
and ﬁnally to mix the mtroglycerm absorb-
ent mixture with a nitrate paste. Finally a
small percentage of carbonate of soda, lime,

or magnesia mmay be added to counteract any

ac1d1ty of the nitroglycerin. |
If desired, a gelatine dynamite may be pro-

| duced by empleymﬂ' a sufficient amount of

guncotton with the nitroglycerin and by add-

| ing theretoa mixture of vaselineor othernon-

absorbent combustible matter and an oxygen-

| producer containing nitrate of ammonium in

suficient quantity as to result in the genera-

amount of ammonium nitrate below that nec- | tion of from five to twenty per cent. of the

essary to evolve, say, six per cent. of the |
available oxygen decreases the efficiency.and
cost of theresulting explosive. An inecrease
in the relative amount of ammonium nitrate |

available oxygen.
Having now deseribed my invention, what.
Iclaim as new, and desire to secure by Lottez S
Patent 1S as follows
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. An explosive consisting of an explosive, | ent material; ammonium nitrate, and sodium 3o

organic nitro compound, an oxygen-consum-
ing material, ammonium nitrate, and an addi-
tional oxidizing material, the oxidizing mate-
rials being combined in the proportions by
weight, substantially as set forth,whereby the
ammonium nitrate will furnish from five to
twenty per cent. of theavailable oxygen, sub-
stantially as deseribed.

2. An explosive consisting of an explosive,
organic nitro compound, an oxygen-consum-
ing absorbent material, ammoniunm nitrate,
and an additional oxidizing material, the oxi-
dizing materials being combined in the pro-
portions by weight substantially as set forth,
whereby the ammonium nitrate will furnish
from five to twenty per-cent. of the available
oxygen, substantially as deseribed. ‘

3. An improved dynamite consisting of ni-
trogiyeerin, an oxygen - consuming absorb-
ent material, ammonium nitrate, and an addi-
tional oxidizing material, the oxidizing ma-

terials being combined in the proportions by |

weight substantially asset forth, whereby the
ammonium nitrate will furnish from five to
twenty per cent. of the available oxygen, sub-
stantially as described.

4. An improved dynamite consisting of ni-
troglycerin, an oxygen -consuming absorb-

nitrate, said nitrates being combined in the

proportions by weight substantially as set

forth, whereby the ammonium nitrate will
furnish from five to twenty per cont. of the

available oxygen, substantially as described. 35

| 5. An improved dynamite consisting of ni-
troglycerin, wood fiber, ammoninm nitrate

|

and sodiumn nitrate, said nitrates being. com-

bined in the proportions by weight, snbstan-

tially as set forth, whereby the ammonium ni-
trate will furnish from five totwenty per eent.

of the available oxyget, substantially as set

forth. o

6. An imrproved dynamite ¢onsgisting of ni-
troglycerin, wood fiber, vaseline, ammonium
nitrate and sodium nitrate, said niftrates be-
ing combined in the proportions by weight,
substantially as set forth whereby the am-
monium nitrate will furnish from five to
twenty per cent. of the available oxygen, sub-
stantially as set forth.
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Thisspecificationsigned and witnessed this

3d day of January, 1900. _
- HERMAN E. STURCKE.

Witnesses:
JNO. R. TAYLOR,
FRANK L. DYER.
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