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This invention relates to explosives, and
- particularly to high explosives such as dyna-
-ite, and comprises explosives of this type
- which contain, as the wmain explosive con-
stituent or explosive base, a nitrated elu-
coside of a polyhydric alcohol either alone
or in conjunction with a nitrated polyhydric
alechol.” - g

The term “glucoside™ is used herein in a
"generic sense to refer to the ethers formed
by the condensation of hydroxy-hydrocar-
bons, and particularly polyhydric aleohols,
with sugars’ (aldo-sugars) such as dextrose,

mannose, galactose, and . other hexoses,

rhamnose (a methyl-pentose), and various
other sugars,

These glucosides are charac-
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terized by yielding upon hydrolysis a sugar -

and an alcohol. In the following descrip-
tion the chemical constitution of specific glu-
cosides will be indicated by reference to both
the sugar and the alcoholic components from
which the particular glucoside ‘may be as-

suied to have been derived. Thus, T desig- - |

nate the ghicoside obtainable by the interac-
tion of dextrose ‘and
trose-glucoside of
aceepted structural

formula of the glucoside
being ‘ '

CH,(OH)CH(OH)?HCH(OH)CH(OH)('JHOCH;CH(QH)CHQOH

O
LV,

As set out in co-pending application, Se-
rial No. 614,455, filed January 28, 1923, of
which: this application is a division, nitrated

“sugars lrave heretofore been used in the pro-
duction of explosives for commercial pur-
poses.  The use of nitrated sugars possesses
on the one hand the following advantages:

“first, it makes possible cheaper - explosive

- bases due to-the replacement in part of the
nitrated polyhydric alcohols by the cheaper
‘mitrated 'sugar: and, second, it permits the
preparation of low-freezing explosive bases
through the admixture of nitrated sugars

with the nitrated polyliydrie aleohols. On -

the other hand, the very great objection fo
 the use of nitrated sugars in commercial ex-
plosives hay heen their instability.
For the production of explosives of low-
freezing property, nitrated polymerized gly-
cerine has been found advantageous. Such

explosives are stable, but have the objection b

of relatively high cost, since uitrated pol-
ymerized glycerine is more expensive {han
nitroglycerine.

I have now discovercd that nitrated ghi-
corides raay be used as explosives with es-
sentially all the above-cited advantages asso-
ciated with the use of both nitrated sugars

Ction, in
trated polymerized glycerine by the cheaper

and nitrated polymerized glycerine and at
the same tithe without the above-cited disad-
vantages of either one. In other Jords, the
use, as explosiyes, of nitrated glucosides, as
for example the nitrated dextrose-glucoside
of glycerine, involves the following advan-
tages:—first, a cheaper explosive base with
nitroglycerine is ‘possible through substitu-
part, ot the nitroglycerine or of ni-

nitrated glucoside; second, a stable explosive
haze with nitroglycerine is “obtained; and,
third, an’ explosive base: with nitroglycerine
an be obtained having a degree of low-
freezing property comparablé to that impart-
ed by nitrated polymerized glycerine, and at
a decided saving. ‘

The glucosides, such as the dextrose, man-
nose, ete., glucosides of polyhydric aleohols,
such as ethylene glycol, glycerine, stc., way
¢ prepared by -methods described in the
literature (Ber. 2€. 2411; 97, 2483 ; 98, 1145).

Nitrated glucesides of polyhydric ‘alco-
hols may be prepared from the correspond-

glycerine: as the dex- :
glycerine, the generally
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ing glucosides by the general method de- '

seribed in the literature (Ber, 81, 68). YTor
use according to my invention such nitrated

glucosides, ag for example the nitrated dex-



20 - Thirty parts

trose-glucoside of glycerine, may be mixed
_with & nitrated polyhydric. aleohol, as for
example nitroglycerine, in proportions rang-
ing fromy 80%:to 20% nitrated dextrose-glu-
5 coside of glycerine to from 20% to 80% of
nitroglycerine.~ While T have ntentioned the
above range of proportions of the mitrates
“as suitable, T wish it to be understood that I
‘do not limit myself to any specific propor-
10 tions. - y ’ :
Tnstead of mixing, as such, the nitrated
glucosides -of polyhydrie alcohols and ni-
trated polyhydrie. alcohols, T prefer fo. ni-
trate the cotrésponding mixtures of the glu-
15 cosides of polyhydric alcohols with polyhy-
dric alcohols, as

dextrose-glucoside  of ‘glycerine -and glycer-

ine. “This operation may be performed as —

follows: . :

dextrose-glucoside of. :
in 70 parts of a polyhydric alcohol such
as ‘glycerine,

56%, nitric acid 44%.. emp
. time of nitration ‘are approxnmatel'y the

‘same, as.for glycerine alone. When the ni-
tration is complete; the solution or mixture
glucoside -
separated from the spent acid

30 of trinitroglycerine and nitrated
of glycerine is
and stirved until neutral with-a 6% solution

 of sodium carbonate, in water, at a tempera-

. ture of about 70-100° F. Instead of'sodium

35 carBonate another alkali such as godium hy-

droxide, as well as sodium bicarbonate, may

be used. The, alksli solutidilis then drawn.
off and the nitrated mixture ¥s washed with’
pure water at a temperatuig of 70-100% B

40 The mixture of trinitroglycerine and nitrat-
ed glucoside is then pure, and ready. for use:
Tn regatd to the above proportions, tem-

- peratures, etc., all these may be varied just.

- s they can in the manufacture of nitroglye-

+ erine. The inixed acid can be .of ‘various..

- strengths, either anhydrous or containing up
-« to several per cent. (4 or 5%) .of water.
Different: proportions of glycerine, glucoside
and mixed acid, different neutralizing agents

40 of varying strength, and different tempera: -

tures o trestinent are possible. —
... The: same mxvkture propoitions, nitration
conditions, ete., hold for the other represent-
ative mixtures:-{(a) a glucoside of a glycol

B5. guch 28 . ethylene glycol and & polyhydric

aleohol such as glycerine, (b) a gluegside of

.8 glycol. such s ethylene glycol glucoside

and: 2 glycol suck as ethylene glycol, and,.

~ {c).a.glucoside of a polyhydric aleohol such

1
tx)

hol such as glycerine. -

© 80 g5 glyceryl glucoside and a polyhydric aleo-.

According “to my-. invention;: desirable "
forms of dynamite ray’ be made:from: ex-"
plosive bases eontaining nitrated glucosides,

88 aq for example, the nitrated.dextrose-glu-

for example a mixture, of

of a glucoside, such. as the Nifr
glycerine,are digsolved

and one part of this mixture
- is. mitrated with 5-parts of a mixed acid of"
25 the approximate composition: Sulfuric acid
: The temperature and

1,830,677

coside of glycerine, by mixing such base with

the usual ingredients which make up nitro- .

glycerine “dynamites, such for example as -

sodium or potassium or ammonium nitrate,
wood meal, ete. -Moreover, it is possible by
adding nitrocotton, to prepare gelatin dy-
namites of excellent character, from explo-
sive bases comprising nitrated glucosides of
polyhydric alcohols.

" The different forms of dynamites which
can be made from explosive bases compris-
ing nitrated glucosides may be illustrated

. by the following examples:

70

15

80.

85

=

Ammo-
Ds;ém- %e;;ag_n dnla

mite. -1 dynas .
mite. mite. -
. S Per ¢ent. | Per cent. | Per cent.
Explosive base ST 40 )
- Nitrocotton P0.75, o nian
B Y O 0 T S RS 45 51 eecntenoo
NHINOS o ecnacacnianpominmanmznonels = 80
Chalk____ 5] 1 IR A,
Absorbent. el laaaiioan 14 14,26 | - 10

 7The “explosive base” in the-above exam-

nitrated -dextrose-glucoside of ethylene gly-
col, the nitrated dextrose-gluoeside of

side of glycerine. Or the “explosive base”

. A . : ¢ 80
ples may, for instance, consist wholly of:the . -

1 rose-glua buty-
lene glycol, or the nitrated mannose-gluco-

;95
in the above dynamite formulas may be com-

-posed of & mixture of equal parts of-one of °

‘the 'above mentioned nitrated glucosides and

of one of the following nitrated polyhydric =

alcohols: ethylene, propylené, and butylene,
-dinitrates, trinitroglycerine, and nitrated
polymerized glycerine. - Instead of equal
parts of the two constituents, the explosive
base may consist,. for example, of 30 parts
nitrated glucoside to 70 parts nitrated poly-
hydric aleohol. s :

The nitrated glucosides which I ‘prefer to

use are derived from glucosides obtainable
.by - condensing- aldo-hexoses. with polyhy-

dric- alecchols ‘having from 2 to ‘9. carbon
atoms, thus including ‘polymerized, as well

100
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.as unpolymerized; glycerine, and the glycols = -

such as ethylene,. butylene, and' hexylene,

glycols..

For the production of gelﬁtin dynamites -
_the nitrated glucoside-glycerine mixtures,

-are’ especially valuable, such mixtures gela- -
tinizing more readily with nitrocotton than. -

either nitrated sugar-glycerine mixtures or

nitrated polymerized glycerine. As:exam-
.plés  of 'such . nitrated . glucoside-glycerine

120

mixtures there may be mentioned the mix- -

tures of trinitroglycerine with the dextrose-
‘glucoside of ethylene glycol, trimethylene
‘glycol or glyecerine, o e
. 'By the expréssions ‘nitrated ‘glucosides”.
and “pitrated polyhydrie alechols” I meéan,
in general, glucosides and- polyhydric -alco-
hols -which are completely nitrated, that, is,

.. Fa
[

128

- in which each hydroxyl group has been con- m .}



- While the hexa-nitric ester
* specific ex: i !
extent of the niiration may be varied, as

15

bowever, also comé within the seope

1,580,677

verted info a nitrate {(-0-—NQ.) group.
Partially Wirated glucosides and aldohols,
of my
invention. . '

In the nitration of the glucoside, one or

more of the hydroxyl groups may be con-

3

verted to nitric esters, depending upon the
amount of nifrating scid used. The end
product, when the nitration iz ssrried to
completion, is the hexa-nitrie ester of. the.
dextrose glucoside of glycerine; the proba-
ble structural formuls of which jg -

i

_ ’,cﬂg(eNm)cmamg&iﬁo_ﬂ(om,)cﬂ{DN@g(g}HonmCH(@N‘@ﬁcmam% .

My
A4

example, it is understood that the

~ has been pointed out.-

While T have described Iﬁy new explosive

‘compositions in detail, it will be understood

that many changes may be made ' therein

without eparting from the spirit or scope
_of my invention, . ,

I claim: _ . R
‘1. An explosive mixture comprising a

- nitrated glucoside of g polyhydri¢ alcohelL

2. An explosive mixture comprising &

nitrated glucoside of a polyhydric - aleohol
- eontaining two mitre groups. :

3. An explosive ‘mixture
nitrated glucoside of a polyhydri¢ aleohol
having from 2 to 9 carbon atoms,

4. A dynamite containing a nitrated dex-
trose.-ilumside of a polyhydric aleohol. ‘
. 8. A dynsmite containing s nitrated dex-

comprising g

Arove-glucoside of g polyhydrie alechol
‘eontaining two nitro groups.

‘6. A dynamite containing the nitrated

" dextrose-glucoside of ‘glycerine.

40

“hol

7. An_explosive. composition containing

a nitrated dextrose-glucoside of a polyhy-.

dric alcohol and a nitraml polyhydric aleo-

8..4An explosive composition ,cbntazin_ilxg‘
the nitrated dextrose-glucoside of "‘glycerine

. 2nd a nitrated polyhydric alechol,

. 45

. 9. An explosive composition containing
the nitrated dextross-glucoside of zlycerine

- and nitrated glycerine,

10. An _explosive composition comprising
a nitrated gluceside of polyhydric alcohel
and an alkylene dinitsate, - :

is given as a

‘the nitrated
‘poiyhydric aleohol.

the nitrated glucoside
- nitrated polyhydrie alcohol,

- 11. A dynamite comprising s nitrated
;}do-hemse-glucoﬁide of 2 polyhydrie sloe- «
ol. :
12. A dynamite containing as the explo-
sive base a mixture of a nitrated glucoside
of & pslyhydric aleohol and a nitrated paly-
hydric alechol, from about 20 to 80% of
said mfxture being nitrated glucoside, and
the remainder being the nitrated polyhydric
alcohol, . : =

13. An explosive composition comprising
the nitrated glucoside of a polyhydric aleo-
hol and a nitrated polyhydric aleohol.

14: An explesive composition comprising -
glucoside of a polyhydric alco- of
hol having two nitro groups, and s nitrated

-

15. An explosive composition COmPprising

of glycerine and a

: PR ]
+16. An explogive composition comprising

& nitrated hexose-glucoside of a poivhydric

aleohol and nitroglyceripe.

- 17, An explosive composition comprising

a nitrated hexoss-glucoside of o polybydric 78

alcohol having two pitro groupe and an

aikylene dinitrate, — ,

. 18. An explosive composition comprisi

& nitrated hexose-glucoside of 'giyem“imazﬁg

nitro-glycerine, S : '

19. An explosive composition eomprisin
a nitrated glucoside of a polyhydric alechol
and-ethylene dinitrate, : -

20. An explosive composition. comprising
a_ nitrated glucoside of glycerine - and,n 85
nitrated giyeol. : S

In testimony whereof T affix my signature,

‘ " ROBERT C. MORAN.



