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Be 1t known that I, Fix SpARRE, a §ubje§?t:_.
of the King of Sweden and Norway, resid<
-Ing at Wilmington; county of Newcastle; aifit’

State of Delaware, have anvented a new and
useful Improvement in Explosives, of which

‘the followingis a full; clear, and exact descripa-
- tion, reference béing had to the gecompany-

Ing drawings, -Which-fém & Pﬁl’ﬁ of this speci-
to fication: | . | |

My invention relates to explosives.

~ The object’of -the invention is to producé
- an explosive that in certain situations will be
|.cent. of nitroglycerin; while’ dynamite.con-

an effective substitute for and improvement

on certain other explosivesheretofore known.
~.Among these explosives may be mentioned
dynamite, which in its usual forin consists of
‘nitroglycerin and an active base comprising

| usu'aﬁy nitrate of sodium or othermitrate and
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wood-pulp or sawdust, such bodies as resin

or sulfur being also common. - Among the

. practical objections to dynamite may be.
-mentioned its
paratively hig

ﬁropert}f of {reezing at a com-
temperature, its dangerous
qualities, the” impossibility of handling it

- without suffering from severe headaches, and

the noxious fumes given off by the explosive,

-all of which objectionable qualities are due to
‘the presence of nitroglycerin and are pro-
nouncea 1 view of the large proportion of

nitroglycerin employed..

Another explosive as strong as dynamite is
the ammonium nitrate metallic composition.
The objection. to this explosive is that it is
too difficult to detonate for practical use.

Another explosive, an improvement on the
last named, 1s set forth in my application
filed March 17, 1905, Serial No. 250,568, this
explosive consisting of an oxygen-carrier,

such as nitrate of ammonium, a metallic in-

gredient, such as aluminium and ferrosilicon,

-mtrocellulose, and kerosene or other equiva-

lent liguid hydrocarbon. While this explo-
. s1ve- possesses decided advantages, being
tumeless, non-Treezing, safe to manufacture |

and use, easy of manufacture, and adapted
for uge 1n compressed form, it is compara-

- tively expensive, owing to the relatively high

- cost of nitrocellulose, and strong compression

‘18 necessary to obtain proper load.

- The explosive embodying my present in-

vention consists of nitrate of ammonium or |

| other-exygenzcarrier,. ferrosi

ﬁhé,t set

5
b

?

one-third ,of the percentage:of nitroglycerin
used 1n dynamite to produce an explosive of

my present explosive containing but;:-ten per

licon:.er. other
| metallie ingredient; . kerosene: or.other, liquid
“hydrocarbon, and nitroglycerin,: the:propor-
~tlons: of: the ingredients; . varying: with./the .
I grade desired.. . This explosive,minimizes the .
{ objections to dynamite hereinbéfore:set: out,

"as 1t 18 nécessa_,ry 'to. use. O]C‘I_Iyrt)lle-%f(}ﬁt‘thf to L
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| equal strength.. For instance, a grade ofidy-
namite. containing- fpr-ty per cen-t;_f_j.(?)f; N1tro-
glycerin corresponds in strength to a grade of-

‘taming seventy-five percent: of nitroglycerin
1s not superior. to a grade of my present:ex- =

plosive containing. only from :3.:"1.3W¢?'1i'ﬁt}7f_f.tﬂi_ﬁ},: |

twenty-five per cent.:. . . ;. . g0
‘While the base employed in.my; present -

explosive 1s somewhat more expensive .than -

the base usually employed in dynamite man-

ufacture, still owing to the cost of nitroglyec-
erin being several times higher than the price

dynamite,

cheaper. .

present -explosive s inferior to
forth.in .my said application. filed -
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‘of the base my. explosive is cheaper: than
and for high grades.very much

86

March 17, 1905, in that it is not fumeless, is -

' not so.safe, and freezes at a;highel_;'; tempera- -

ture, it has the advantage of being relatively

cheap and the advantage of not requiring
strong compression toobtainproperload. Be-

sides 1t contains less. of ammonium nitrate, - -
as nitroglycerin contains more oxygen than.

nitrocellulose. |

One preferred composition of -the base that

I use in connection with the nitroglycerin

consists of the following ingredients 1n the.

proportions specified: nitrate of ammonia,

seventy-six per cent.; ferrosilicon,-fifteen per
cent.; kerosene, six per cent.; charcoal, three’
per cent. . I | o

‘The proportion of ammonium nitrate may

vary from sixty-five to eighty-five per cent.
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and that of the ferrosilicon from .ten- to |

' twentl}lr per cent., while the proportionof kero- -

sene should be less than ten percent.and may
sometimes.be omitted altogether. - ..
One grade of my explosive consists of the

100

followingingredients in the proportionsspeci-
fied: nitrate of ammonia, sixty-eight per’



_ 5

s of cherceel two per cent.; nitrate -of ammo-

e
- sodium, ten per cent.; mtroglycerm eleven_

15

~from five to twenty—-ﬁve per cent., while the|

. kerosene should constitute less than ten per

cent. of the comp031t10n and may semetlmes -
- | of ferrosilicon ten to twenty per cent., end of .

_kerosene less than ten per cent. s

The percentage of |

20

- must be borne in mind that there must be |

o
~eent.; ferrosilicon, thirteen per cent.;

cent .charcoal, two per cent;,

kero-
sene;, five per cent.; - nitroglycerin, twelve per;

It wﬂl be understood that mtrateof aMMO-
nium may be partly repleeed by enethel OXy-
gen-carrier. .-

A lower o'rede of my expleswe mey consist

nia, ﬁfty—seven per cent.; ferrosﬂlcon, fifteen
per cent.; kerosene, five per cent.; nitrate of

per eent -
The proportmn of ammonium mtra,te or

S the oxygen-carrier ‘may vary from fifty to
seventy-five per cent., the ferrosilicon from

five to twenty per cent. ,and the nitro lycerm

be omitted.

. In the com osition I hs-.we also set. forth a

percentage of eharcoal.
- charcoal may be replaced by some other car-
~ bonaceous matter—say sawdust.
son for this .addition is that I have found it

adds great strength to the composition. It

rather too little oxygen for complete ¢om-

- jfbustlen to obtain the highest strenﬂ'th fromi |
'30: - o

BX%OSIVGS containing metals.
aving now fully deseribed my mventmn
what I claim, and des:tre to protect by Let-

 ters Patent, 1s—
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erin. . |
2. An expleswe OOIIlpOSltIGIl contaiming
nitrate of ammonia, ferrosilicon and nitro- ;
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1. An expleswe compoeltlon eontemmﬂ an
0Xygen - carrier, ferreelhcon and nltron'lye-

glycerin.
3. An explosive composition contemmg an
oxygen-carrier, a metallic ingredient, a hiquid

‘hydrocarbon, and nitroglycerin.

4. An explosive composition containing an |

oxygen - carrier, ferrosilicon, kerosene and |

nitroglycerin.
D.

The rea-

An exploslve cempoeltmn containing

|

- 26th dey of April, 1905.
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and nitroglycerin.

6. An explosive cemp031t1011 centelmncr
nitrate of ammonia, ferrosilicon, keresene
_mtra,te of sodium and mtroglycerln -

nitrate of ammonia, ferrosilicon, kerosene .

7. A nitroglycerin explosive composed of

nitroglycerin and a base containing of an
oxygen-carrier sixty-five to eighty-five per
cent. and of a metallic mgredlent ten to

twenty per cent.

nitroglycerin and a base containing o
gen-carrier sixty-five to elghty—ﬁve per cent.

and of a metallic ingredient ten to twenty
per cent., and of a lhquid hydrocerbon less
than ten per cent. - -
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8. A n1troglycer1n exploswe eemfoosed of
an OXy-

60

9. A nitroglycerin ej{ploznlve cemposed of -

mtreglycerm and a base containing of nitrate .

of ammonia sixty-five to el ghty-—ﬁve percent.,

-10. An expleswe composition eontemmo'- o

of nitrate of ammonia fifty to seventy-five

per cent., of ferrosilicon five to twenty per
| cent., of mtroo'lyeerm five to twenty-five per
cent., " and of kerosene less than ten per cent.

12, An explosive composition containing

liquid hydreearbon mtroglyeerm and char-
coal. -
13. An exploewe cempomtwn contemmg

nitrate of ammonia, ferrosﬂlcon kerosene

nitroglycerin, and charcoal. - ..
In testimony of which invention I heve

;of an oxygen-carrier fitty to seventy-five per
| cent., of a metallic ingredient five to twenty
per cent. .and of: mtroglycerm ﬁve to twenty-
.ﬁvepercent B .
11. An exploewe COHlpOSItIOH eontmmng _

_7'«;33‘: i 5

| an oxygen-carrier, a metallic ingredient, a =
30

hereunto set my hand, at Wilmington, on thls;-_""".-_::;

FIN -SPARRE.?;{*?'

Witnesses: |
CaarLeEs G. GUYER,

. S. E. BECKER.
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