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To all whom it U] J CONCETrT: |
Be it known that I, ERN‘EST AUGUSTE

- EORGE STREET, of Perls France, have in- | rate, the element prowdmg for combustlon,
venied certain new and useful Improvements |
in- Explosives and the Manufacture of the.

Same,which imprové€mentsaref ullydescribed

‘in the following specification.
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 plesives and to the process of their manufac- |
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Bemn' aware ef the serious drewbaeke meti
-with in the ‘manufacture, handling, and use

of chlorate powders hitherto known in con-

‘nection with explosives, I have endeavored
to describe a method of obtaining stable ex-

plosives containing chlorates so that the in-
gredients, Whetever be their sensitiveness 'to

sheek and. temperature, may be thoroun‘h]y
mixed without danger.

The present mventlon relates to such ex-

ture. -Ohlerate pewders, like.all.explosives,

-must consist of substdnces providing for com-

~ bustion, of the chlorate description, and of

eombuenble substances, the proportions be-
ing such that when explosion occurs a com-

_plete combustion lakes place, (carbonic acid
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' or carbonic oxid.)

-mixed with each other.

_ .) 1t 18 necessary that the
elements or ingredients constituting the ex-

plosive should be  thoroughly combmed or

uid during the whole process of manufaeture.
Forthis purpose I utilize the properties of cer-
tain oils todissolve,when heeted nitroand azo

- ¢ompounds,: which I choose in preference to

40

all other combustible substances. If thesolu-

bility of the nitro or azo compounds in these

oils be small, I use other substances which are

-more soluble and are formed by the combina--

~ tlon of two nifro compounds or of two azo

) _45.

compounds or of one nitro and one azo com-
pound. -

~of o1l required to dissolve the combustible

- substance chosen.
-part of a eembuetlble
o0il must be sufficient to preserve the fluidity

of the combustible mixture during the whole
proeess of the manufacture, and thls must be

done in spite of the fact that the substance

Finally, it is neces-
- sary torender the substances to be combined:
'30 harmless undershocksand high temperatures -
which may oceurduring the manufacture and
handling of these exploewes
that in orderto fulfil all these conditions itis’
" .necessary torender the combustible agent lig-

I have found

T use, preferably, the exact quantity

The- oil itself pleys the
But this quantity of -

|

}

| dinitronaphthalene, trinitronaphthalene, bi-
-nitrobenzene, &c. ) nitrophenols, (trinitro-

grains of chlorate.
i shell is proved by the fact that in my explo-
sives, having for their bases, say, chlorate of

LI.‘iSBS

] wﬂl ha,ve tobesuitably heeted The oily com -

bustible mixturesurroundseach g grain of chlo-

with a shell or coating of solid or peste-llke

combustible, so that when after the kneading
the mixture is cooled there are formed crys-.

tals’ of nitro or azo compounds around the
The existence of such

soda, this ealt usnally hygrometrie, is not in-.

fluenced by, atmospherm moisture.

‘also be pomted out that the oil ce,nnot exude.
The mixture is pr epared at a veryhigh tem-"

At must..
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perature, so that when it is cooled. and falls

to the highest temperature occurring insums-. -
nier the crystelhzetlen or the paste—hke state .

1.5 formed

150° to 200° eentigrade without its nature be-
ing in the least eltered and at the same time

1its effeet when exploded .is very powerful,

owing to the combustible substances em-

The explosive obtained in -this
Lmanner, is so stable that it may be heated to

7o-
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ployed. These advantages disappear if chlo-

rate and the nitro or azo compound combus-

tible are simply mixed together and the mix-

ture moistened by oil and not dissolved in it,:
Itis
found that oil exudes when the temperature
| Besides, it will be easily seen that by
the simple mixing an explosive of less density

as has been done with cold pierie acid,

is obtained than when the material is dis-
solved in the oil.

Before desenbmn' the detalls of manutee-
ture of these chloretes it is necessary togive

8o

some details about the substances I heve se-

lected as combustible agentsin my explosives.

Nitro compounds.—The nitro compounds,

Whleh must not be confused with altrated -

ethers, such as nitroglyeerin’ and nitrocel-

'lulose, are divided into nitrohydrecarbons,

90_

(mononitrobenzene, mononitronaphthalene, o

phenols, picric acid ,$tetranitrodiphenols, &ec.,)

‘and nitroamins, (mt.roemlm, nitrated diphe-
‘nylamin, &e.)

They are insoluble .or very
slightly soluble in cold apd hot mineral oils.
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They.are little soluple in gold animal or vege- -

table oils, but are;on the contrary, soluble in.
| diffesent propertmns in the latter category of

oilgif heated to a smba’ble tempereture
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- The followmﬂ' emmples may be gwen

orude monemtmudphthalene mnelfs - a,t-'
cabout 52°, If pumﬁed and sublimated; its fu-.
sion-point is 61°. . At the ordinary temp&r&-’
ture (from 15° to 20“) castor-oil digsolves about:|
twenty-five por dent. of mfmﬁm%mnaphth&-'
lene—that is to say, one hundred paris, by
weight, of oil dissolve twenty-five parts. of
monomtmnapﬁthalene - From 64" unpward
this compound can be. added in any propor- |
‘tion.” The solubility in olive and linseed oil
‘is pmehcauy the same a8 in castor-oil.” A so-.
1dtign of equal parts of oil and a- monon[tm*

-.;_napht’halene solidifies when eooled.

. tures of binitronaphthalenes 4 and B, the re-

‘spective melting-points being 240° a,nd 170°,

~are but slightly soluble in CdStOI‘-Dﬂ At the

" 20

- while at the.melting temperature of the mtro |
- compounds: (about 170° to 180°) the two lig-
uids may. be mixed in any pmportwns., The.

_ordmmy temperature. scarcely one per cent.
dissolves. A(100° thesolubility increasesand’.
reaches about four to five per cent. At125° |

the solubility becomes about sixty per cent.,

solutmn solidifies whien cooled; -
Crude bin itrobenzene melts at about 7 O“ and

~when pure at 90°,: Afthe ordinary. tempera-~

ture its selubﬂity in castor-oil is abont four
30
“in linseed-oil about five per cent. At 90°, thb.
temperature at which binitrobenzens is eomﬂ,
pletely liguefied, twenty grams of castor-sil’
-and twenty grams of bmltmbenmne mix per-
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percent.,in olive-oilabout three per cent., and

fectly and gwe 2 cleay. 11(11111:1 which sohdlﬁes |

- when cooled.
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PlGI‘lu acid o trim‘b}“@phenol llqueﬁ% at-
- 125°. At the ordinkyy. temperature linseed-.
. oil dissolves about fivepor cent. of pierie acid,
castor-oil about four per cent., and olive-oil.
about one per eent. At 100° castor—ml dis-
solves about twenty or cont, of pieric acid,

. ‘and at about 125° t6 130°, the temperature of

fusion of picrie acld castor-oil does not dis-
solve more than ﬁfty pergent, of ] picric acid.
If a greater quantity is:sdded, the picric atid

Iferms o brown hqmd }&}*&r under the 011}? 8O-
]utim’i of picrie acid.” |

20 COMPDOUHAS. —1 hfwe fm‘md bemdes

that azo ecmpmmda-—-ambemzm, amﬂcyben-i

) f:enej . amidoazobenzol, diamidoazobenzol,
- &e~—have the same pl'(}pert;es as nitre com-

pounds: They are-muech more soluble in ani-
maland vegetable oils when heated than when

. ._M}Tci and mostly insoluble or but little soluble

in mineral oiiseven when heated. Azobenzol

and oxyazobenzol are, however, soluble in

-paraffin and- V&sehim when heated.  Ami-

doazobenzol and dmmldoambewo] are 1e=38-

soluble.

Combinations of nitro and azo wmgsmmr?s
het: iveen themselves.—By studying nitro and.
az0 compounnds it will be found that soms of

. those substances ave relatively little solnble
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in oil heated even to a high temporatuve.

- For ingtance, picric acid, as T haveo said, at

1257 to 130° doces lmtldhw‘h ¢ th-castor- 1] to

Crude binitronaphthalenes,which m*é mix-

. i '

dissolve in the. oilia’sufficient . quantity of it.
To obviate these drawbacks, I'wasled tostudy

_.;"___

use them instead Gf nitro or azo compounds,

‘single nitro or azo compo unds&—-—-are employed.

cule and in the state of fusion. =~ A% first the

‘a combination is produced the meliing-point

Iower than that of picric acid. In case that
the nitro compound is toc #instable to be

in the oil. All the solutions of nitro com-
pourrds in oil can be, besides, obtained in this

| manper. = Thus conmdemhle quantities: of
combustible substances are incorporated m‘
¢il, Thus in one kll@gram of oil only five.
hnndred grams of picric acid can be dissolved

at 1257, whereas if ithree hundred and forty-
been previously dissolved in this kilogram of

a temperature of 100° fonr hundred and fifty-
five grams of picric acid and at 125° six htin-
-dreﬂ and forty grams of monenitronaphtha-
lene and sight hundred and sixty grams of

vent—-—-ether sleohol, acelono, chivroform ben-
2000, &, —the solvent hmnﬂ' oot rid of- by
evaporation, leaving the mmmnatmn whieh
aan then be ilHﬁtllVi}ﬂ In ol

| "The following are sore datails as Lo the

melted the nitre compounds sre dissolved in
oil one after another, beginning with the piost
soluble, The combmatwn takes place dlf@@‘bly?-'.

oil it will be afterward possible o dissolve at

| and the point of solution of which are mueh -

| a greater extent than ﬁfty per eent These
“high temperatures cannot be used on a 1an'ge_' -
1 seale in the manufacture of powders, as they

70
would in eertain special cases be extremely -
‘dangerous, . - Besides, even by heating under-
-!'such conditions it will be found 1mp0881ble..

for instance, in the cease of picric acid to
75

a whole class of ﬂubsta,nces produaced by the
‘combination ‘of mitre or;azo compounds be- -
tween themselves, two and two, in order to
‘80
which -are little soluble in'.the. oils. when . -
heated. - These cnmhm&tmus meolt and-be-.
come dissolved in oils at temperatures which
| are much 16wer. thar those at which their
components dissolve. The: mcerpomtmn of.
such combinative substancesin oil can there-
fore be made Wl‘i;heut danger. It should be
| added that by using these binary combina
-| tions much more pmverful explosives are -
obtained than when their components—the go -
These binary compounds BeY be prepared by

{ the method generally used in chemistry by =
combining the componems moleeulﬁ tomole-. -
95

substance is pielted whose Lemperature of
i fusion is the fowest, and then the second sub-. .
f&uance isintroduced into the liguid mass.. By
-“eambmmgasubstance comparatwen speak
ing, Veryfumble——sucﬁ, forinstance, asmono-.
{ nitronaphthalene—and " sub%t@nee diﬂwulb'_',f.
toliguefy—suth,-for instanee, as picric acid~ -

1ec
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five grams of manomtmnapmhale.w nave

20

_JP:
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picricacid. We will, however, examinohere-
inafter in detail certam of. ﬂmse combinations *
as regards their melting nnd their SOlliblhu;j- i
lin oils. Itis also easy to producs theso com-

binations of nitro vr azo s:,utﬂ}r;(‘:..mds by dis-"
solving the:componont anbsinnees in any sol-
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; mmmfactme and meltmg -points a.nd solu-

10

by little.

IS
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with each other.

tacked when hot. .
Picrobinitrobenzene is prepared similarly.
~ to picronitronaphthalene.

hility of these binary combinations, which in
my opinion are destined to play the chief part
in the manufacture of chlorated-explosives.

As an example in order to obtain: pieronitro-
- naphthalene one kilogram of mononitronaph-

thalene is mtroduced into a vessel heated by
a water-bath or by steam to 90° or 100°.

and twenty grams.of pieric acid is added little

The combmatmn is
ready for use and melts at 74°. -
castor-oil dissolves about five per cent. of
this nitrocombination. At100°thesolubility

considerably increases, and castor-oil can dis--
- solve ninety per cent. of picronitronaphtha- |
lene, which crysta,lhzes when the solution is
~ cooled and solidified. Being heated toabout |
105° t0.110°, twenty grams of castor-oil oan

dissolve twenty, twenty-five, and even thirty
grams of picronitronaphthalene. These two

substances -become capable of being mixed
Otheroilsbehave very much:

like castor-oil.. Lmseed oil 18 slwhtly at-

One kilogram of
binitrobenzene and one kilogram three hun-
dred and sixty grams of picric acid are taken,
the combination melting at 88°.

Castor-oil dlssolves, when cold, six to seven‘
per cent. of the combination..

" solubility increases.
35
raising the temperature beyond 100° it will

* become possible to mix twenty grams of cas-

The o0il can dissolve

fifty per cent. of the nitro combination. By

~ tor-oil and twenty grams of’ plcromtroben-
.. Zene, - -

{0

Plcrates of amldoazobenzol azobenzid,
azoxybenzid,. and mtrodlphenylamms hmfe

practically the same solubilityin oil as the azo .

compounds used for their preparation. Pi-

crate of diamidoazobenzol .is, however,.less |
soluble than diamidoazobenzol only.
picrate azo compounds are prepared by dis-

~ solving at first the azo compounds in oil at
the tcmpereture of 80° to 100° and then add-

- ing picric acid in small portions.

50
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These so-
llltIO]lS onee prepared may be heated to a

- point much higher than that at which the

‘aze compounds decompose when heated alone.
T have heated these solutions to 200° ’mhout '

observing eponteneous decompomtmn or ex-
plosion.

Picramic acid can generally be substltuted.

“for pierie acid.

New processes of manufacmrmg of chlo-

. rate powder.—In order to manufacture this

Go

kind of explosive, the nitro or the azo com-

- pound is dissolved in the most suitable oil,

- no danger of decomposition of the nitro com-.

'heemnn' it, if necessary, to the melting- pomt

of the mtro compound as long as there is

pound or of explosion during this increase of
temperature. Thenitro compound ortheazo

Then
-afterit has melted one kilogram three hundred

When the solittion is conipiete;the-

" whole is cast in plates.
“ Without heat

These*

—

At 100°.the. !

‘operation.-
and stirred till it is thoroughly absorbed or
mixed with the oily-solution.

C

that when cooled down to the hwhest sum- -

mer temperetures it will crystalhze, bringing

about: solidification of the oily mass, -or re-
‘main rery paete-hke in order to prevent exu-
If it were found that dissolving un-.
der such cirenmstances is unpossmle, or if

dation.

in order fo bring it about it were necessary

to raise the temperature to the point of de-
composition-of the nitro or azo compounds e

then recourse may be had to a previous prep-

this nitro or azo compound with another nitro

binary compound,.it Would be dissolved in

 oil, as was the case for very soluble nitro com-
'pounds
pared, it is poured out info a stlrrmn' Or mix--

The oily solution having been pre-
ing apparatus and heated to.a emta,ble tem-

tain perfect fluidity during the whole stirring
Then starch-or: carbon is added

Then finely-
pulverlzed alkaline chlorate or perchlorate

stently' stirred. - The complete kneedmw or
mixing ‘operation, which is very short when

a liquid combustible is used, must ceontinue
till the mixture is very complete

Then it

remains only to fill the eatridges or to put up

the material in the manner deswed
-Generally speaking, it-is found that a g zood

of chlorate of an alkali, and ten to fifteen
per cent. of fecula, Sta,rch or carbon.
latter substances may be dlspeﬁsed with; but
in such case the explosive should preferably

'The
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aration; by the methods-indicated.. abave, of

‘the combm&tlon the most sdluble in oil of |
80
orazo compound. Then, having obtained this -

perature—say about 100°—in order to main-
90

1 is added little by little, the mass being con- -

95 -
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explosive should contain about ten to twenty o
per ecent. oF oily solution obtained as herein-
‘before described, eighty tosixty-five per cent.

105

be composed as follows: twenty to thirty per

cent. of oily solution and eighty to seventy
per cent, of chlorate of an alkali. |

IIC

“The following are some examplee which -

have been found to give good results:

Chlorate of potesh three kilograms; mly"
solution of mtronaphthalene, (in equa,l parts,)

four hundred gmme, starch, six ‘hundred
grams,

L15

Chlorate of soda, elghthundred grams; oily '
solution: of plcromtronaphthalene, (m equel_

parts,), two hundred grams.

Chlorate of soda, seven hundred and fifty"

grams; - oily 301111310]1 of picronitronaphtha-
lene, (in equal parts,) two hundred grams;
starch fifty grams.

Chlorate. of soda, three hundred grams;
azobenzol, seve‘nty grams; castor-oil, thirty.
'{"I'&IIIS |

20
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Chlorate of potash four hundred orams; -

iplGlO&ZObGIlZQI Sixty grams; cesto:t 011 fmty

grams.
To the latter two mixtures may be added
twenty to forty grams of starch.

- Although perfect ﬂu1d1ty of the combusm- |
ble nitro or-azo compound 1s necessary dur-

compound must dissolve in such proportlons, | ing the whole operatlon (consequent to the

130
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' prevmus solutlon) in order to obtain g00d ex- |
plosives, I also reserve to myseif the right to
manufacture detonation mixtures by using.

. either nitro or.azo compounds or binary com-
- 5 bination formed by nitro and by azo c¢om-

pounds previously wetted, when hot, by ani-
mal, vegetable, or mmerel oil and efterwmd |
_mmed withan alkaline chlorate with or with-

- -out hydreeerhone -As simply wetting is em-
10 ployed in this case, mineral oil may be used

WVlt;hOllt H“"OHV@HIGHCQ as it IS I]Ot mtended

‘to dissolve the- combustible substance.

- It'has already been pointed out that the azo.
.. derivatives, presenti the same or similar char- |

15 acteristics for thexpm poses of this invention |

. a8 the mtre bodies and are the equivalents.|

“thereof. "It will hence be understood that
where mtro ‘derivatives are specified.in the |
“claims as-typical bodies the equivalent azo
zo bodiesare te-heincluded. It will also be un-
 derstood thati:in forming- a compound com-

bustible aﬂ"ent I do not restrlet myself to two 1

- bodies enl
I clelm-——- |

‘25 1. The process of makmﬂ eaploswes eon-'_
- gisting in preliminarily dlseolvmn' in a'suit-
able oil at an elevated temperature a com- |

bustible agent. such as specified (such as a

. nitro derivative) in such propartion that on?'

'_'_j_o_'eoohnfr the oily mixture will 4ssume by Crys-

- tallization a pasty or solid consistence, and |

then mixing with this solution alkaline chlo-—

- rate or perehloratemmamta,mmﬂ' the fluidity
--of the mass durmﬂ' malaxetwn, subste,ntla,lly "

35 as described.

- 2. The- process ef mekmg ehlorete explo-'

;'._ewes eonszlstmﬂ' in gombining a loss soluble

~ .¢ombustible- eﬂ'ent with & more ‘soluble com- |

~ bustible: egent dissolving this combination

40 at an elevated temperature in a suitable oil,
- in such proportion: that on cooling the mm--—'

. ture assumes a solid or paety condition by |
- crystallization, and then mixing with this so-
. lutiontheagentsupporting combustion (chlo- |

45 rate or perehlerete) maintaining the fluidity

- of the mass during melexetmn su bstaetlel_ly

as deserlbed

]

I_
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3. In the, 'mannféietul*é' of explosives, the

process .of prgparing a. ‘¢ombustible solution,
for subsequefit mixing with the agent sup-
porting combustion, said proeess eonswtmﬂ'

50

in raising to a'high temperature an oil whleh' L
isnotasolventof nitroderivatiyes at ordinary .

‘temperature, and dissolving:¥ nitro deriva-
s 55

tive in.said heated oilin eueh proportion that

on cooling, the solution assumes by erystal- .
lization a sohd or pesty condltlon eubstan—_:_._).'_‘;,

tially as deeerlbed

4 The process. of mekmﬂ* ehlerate eXpl{)-]'_,;"-_--:i.

‘sives consisting in umtmg et an elevated tem-

- perature the eeleeted combustible agent (as.

oo

anitro or aze déri vative or eombmatmn there—; =

of) with an oil which is not-a solvent thereof

at erdmery temperature and mixing the paste

thus obtained with the enlm*ate pewder sub—-

‘stantially as described.

5. Anexplosivewhase cemb ustlble element
| is composed of a selutlon of a mt.re derwetwe_
in an il which is’ not a solvent thereof at
ordmm*y temperature substentlelly as de-

seribed. | <

- 6. An GX loewe whose eombnstlble elemenﬁ"
is composed .of a solution-in oil of the com- -
bustible agent (such as a nitro.derivative)in

cl'ystalline condition surrounding or coating

-tion.

the grains of 'the elementﬁupportmfr eombue-_ o

7. An expleewe W hose combustlble element -

uble combustible body (such as-a nitro de-
rivative) combined with a more soluble body
of the same classin cryetallme eond1t1on snb-
stantially as described.. .

8. An explosive,whose eemb ustible element |
conmste of a solution in oil of picric acid com-

l is composed of a solution in oil of a less sol- =
80

‘bined with a more soluble body of the Smne-. .-

ekass, substantially as described.

In. testlmony whereof I have swﬁed the-'

specification in the pl‘ sence et twe eubsm 1b-- L

mﬂ' Wltnessee ;
S kR \E}nS’J‘ 4L[{MJS’]"L {RLUM.E h’i‘hl L’l‘
‘Wltnessee .
. BEpoUuARD I’ MA(,LEA*QF
ED‘WARD BARBART |
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