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1o all ivhom it MaY concern; -
Beitknown that I, Oswarp SILBERRAD,
subject of the King of Great Britain and Ive.
fi at 61 Shooter’s Hill road,
county of Kent, Engl and,
have Invented certain new and usefyl Im-
.l)'r‘bvements 1n Explosives, of which the fol-

lowing is a specification.

My invention relates to nitroglycerin CX-
especially applicable to dis-

ruptive explosives  for blasting purposes.
Various explosives of- this class have been

which wood-pulp
or the lilke-and an oxidizing agent, such as so.
dium nitrate, have been mixed with g jelly
formed by dissolving nitrocellulose in nitro-
glycerin, - These explosives
certain disadvantages, the chief of which are
exudation, lability to deteriorate through
hydrolytic decomposition , lack of plasticity
8 tendency to Treeze, and g tendency g
cruinble, o -
- The object of this invention 1s to produce
& series of nitroglycerin explosives having
any desired power and velocity of detonation,
according to the varying orades of rock or
other materig) on which they are to bg a])-
plied, the explosives being af the same Llmne
free from the dis advantages above reforred f.oy
and cheaper to manufacture than any ex-
power hitherto produced.

In'selocting the most eflective composition
for blasting roclks of any particular degree of

toughness it ig NeCessary (o considoer the ve-

locity of detonation ge well

as the gas vol-
ume evolved on combustion.

In preparing

- the explosive it is also necessary to consider

the properties of the explosive as regards size
of detonator nec 2S8aTyY 1o give effective e
The physical properties of the {in-
ished explosive and its form and .
ol umportance, the bes( form
for blasting purposes being that of o plastic

mass. At the same time it is found that syb-

stances added to give the destred qualitios in
Some Tespects interfere with otlor. desirable

ualities of the explosive:  Jior mstancee, in

eciding the ratio of soluhble nitrocellulose .o
yeerin a balance must be drawn De-
tween difficulty of detonation, on the one
hand, and hability
It is therefore essential in order 1o produce
the -best result to consider the eflect on the
explosive properties of the composition of i

gredients added for the purpose of itproving |

| or preserving the

.agent, the cheapest of whicls
time 1s sodium mirate.  Such

have, howe ver,

Keeping

~detonation

£ 0:5{1.11162, on the olher, -

physical properties and
generally to consider tio etlect of each addi-
tlon as regards CYOLY property it gives to the
explosive,
explosives is a mix tupa of wood-meal, piteh,
resin, or sulfur with a suitable oxidizing
mixtures are,
however, far tog weak for practical use, ne-
cessitating the addition of & high explosive.
The cheapest ] Ugh explosive for the PUrpPOSse
1S nitroglycerin, whiel 1S most, conveniently
added in the form of g Jelly produced by dis-
solving soluble nitrocellulose in nitroglycerin.
I find that the begt practical results are oh-
tamed by the addition of such a Jely contain-

at the present

The cheapest souree of power for

Ho
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/C

ing ahout four Percent.of soluble nitrocellalose

to dopes of wood-ineal, piteh, sulfur, or resin
and sodium nitrate oy other oxidizing acent,
My experiments show that a product of tio
most suitahle consistency is obtained by mijx-
iy the nitroglyeerip jelly with
tatning wood-n)eal thirty per cent. and sod; tHY
nitrato SCVenty per cent. in the propoition of
about [t y-two Parts jelly to forty-e; cht parts
dope. Lalsofind thad the same consistency iy
oblained with dopes coutaiming a hituminons
substanece, suelh ag piteh or resin, twoelve per

cont.and sodinmnitrato cighty-cight percont.

1 the proportion of about thirty-four parts
jelly to sixty-six parts dope. It will ho SCEI,
therefore, that by the use of suitabfe Propor-
tions of the wood-nyoyl dope and bituminoys
dope I am enabled to vary tlic proportion of
nitroglyeerin jelly, and thus vary the power
ol the explosive, without al tering its consist

eney, and according to mymvention 1 utilize

this difference in tha absorptive properties of
the: dopes-in order to produce explosives of
diflerent powers und velocitios of detonation
suttable for variouy erades of rock and yvet in
all cases of perfog plasticity. |
My invention consists in the
an explosive of given POWar
and of the most suttable consist-
eney by adding to g jelly of nitroglycerin and
soluble nitrocellulose s table proportions of
wood-meal or resin or.prbeh dopes. |
My invention furthor consists in the pro-
duction of expilisives contaming the nyjx-
tures a, b, ¢, and d, dﬂﬁm‘ilmd-buluw,. mn ap-
proxumately the followis & proportions:

1

pProduction of

MixGurew, .| el U080 party .
Mixture s [ (36.7 minus ) p'u,r-l:s} ...... 9O per econt,
Mixturoe . ;077770 (¥ Lines ) parts|

Mixture g, /77717 R ) e mmmaa .. 5 per cont,

8 dope con-

and velocity of
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80
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ed.
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Mixture ¢ consists of—

Nitroglycerin_ .. ....... .. 85. 84 parts.
Soluble nitrocellulose. . ... 7 .. 3.02 parts.
Naphthalene... . . 777777 .52 p&rt}
Resin ... .. ‘ .82 part
An axidizing

0f oxygen

0r pitch
1.64 parts.

-----------------------

3.4 parts ﬂxygﬂﬁ .
{

------------------------

Mixture b consists of —

An oxidizing agent the cquivalent
of oxXygen - L -

[ = N

. 7 parts oxygoen.
Wood-meal. ... .. 0T :

parts,

-------------------

Resin or piteh
An oxidizing agont the
of oxygon

~ parta,

33.3 parts oxygen.

Mixture d consists: of —

Sulfur._ ... .. el
Sodium henzoate e e
Ammonium perghlorate

-----------

In the mixtures @ b ¢ sodium nj trate would
be commonly used, the proportions being
nine parts in mixture a, seventy parts in mix-
ture b, and eighty-eight parts 1n mixture ¢,
In mixture  the ammonium perchlorate may
be replaced by any suitable oxidizing agent,
the proportion being determined by the OXy-
The par-

gen available in the agent chosen,

ticular oxidizing agent used will depend upon

the purpose for which the explosive is intend-
Ifor instance, for

msoluble oxidizing agent, such as manganese

dioxid or an oxid of lead, may be used.

The value of 4
sliglitly according to the absorptive proper-
tles of the particular wood-meg] used, while
the quantity z varies with the power and
rate of combustion of the explosive required,
as hereinafter described.

In the explosives above described and in
similar explosives I find that :the resin or
' | nati ' Ingredi-
ents, I , ect of forming an ajr-
tight joint between the explosive used and

Ats wrapper,- minimizing the etfect of mois-

ture. -

In carrying my invention into effect—for
example, in the production of an explosive
suitable for blasting the toughest rocks—I

use mixtures as above deseribed taking 2

50

5§

Iroughs_until it is
Ee K '

65

less than ten.  For rocks of medium tough-
ness ¢ would be taken equal to about fifteen,
while for. the softest rocks x equals about
thirty-seven. - These examples will suffi-
ciently show. the nature of the effect Pro-
duced as regards power and velocity of det-
onation of the various compositions made
according to my invention.

In preparing the explosive according to
my 1mmvention the nitroglycerin jelly is pre-
pared . by ‘standing the nitroglycerin in
heated to about 120°
ahrenheit,- and the nitrocellylose 1S then
added, the mixture being continy ally stirred
until the mass is thoroughly mixed. After
about two hours the. jelly so formed is
kneaded until i uniform con-

1t assumes g
sistency. The dopes & and ¢ are meanwhile

use under water, an

1s about 2.5 ‘but will vary

el

:

very dilute

TR sk

of the jelly makes an air-tig

the-presence of resin or

860,119

and are then added to the

separately mixed’
' and the whole incarpomted

nitroglycerin jelly
in any known C
chine. The proportion of the opes will be
chosen according to the work for which the
explosive is required, as mentioned above.
It will be understood that the mixture d is
non-essential and may be omitted, if Je-
sired, or according to circumstances. The
mixture d, if required, is incorporated at the
same time and renders it possible to use the
explosive with small detonators.
found that with this addition detonators con-
taining about 0.5 grams of fulminate are
sullicient to give excellent results with all
erades of explosives according to my inven-
tion. - , _ |
In the compositions given 1 have specified
sodium nitrate as the oxidizing agent. I
may, however, use potassium salts or the
chlorates, the latter being preferable where
molsture is to be feared, or in cases where a
very cool explosive. is required ammonium
nitrate is most suitable.” Ammonium per-

“chlorate may #lso be used throughout, as the

oxidizing agent and is only suitable where
the most violent, detonation is required. The
etiect of chlorates is to somewhat increase the
velocity of detonation, and this must be COon-
sidered in determining the value of z in the
above equation. - |
The deliquescent
contaning
remedied to
properties of the mixture, which-by

Fhe resin and napthalene or

explosives
agents ‘are

properties of
ygroscopie oxidizing

reason of

v Joint with the
contaming wrapper in which the explosives
are most cofiveniently made up. Exuda-
tion is rendered harmless by the presence of
the naphthalene, which is capable of dissolv-
Ing in nitroglycerin. The naphthalene tends

form of inmr‘ﬁ}omtmg—ma—'

8 great extent by the physical

ﬁitch 1N presence.

7C

75

do

9o

95

100

1'05'

to sub-lime, and so concentrate on the surface -

of the explosive, where it readily combines
with any traces of nitroglyecerin which may
exude. Phenanthrene
hydrocarbon capable of dissolving
glycerin may be substituted for this purpose.
The quantity of such hydrocarbons, should ,
however, not exceed about 0.5 per cent, in

‘the explosives designed for any particular

power and velocity of detonation,
are present m greater proportions

Bion will in time be produced in the cOmposi-

tion of the

If the proportion is
kept below

0.5 per cent., the loss
and highly-viscid
slow that no Ineasurable alteration occurs in
the course of Iany years. |

Apart from: the effect
tuminous dope on the ve
th pitch is desirable in
order to retard hydrol ytic decomposition and
to protect .the explosive from the effects of
air and moisture, For thig purpose the pro-

or like sub-limable
In nitro-

from: this
solution is so

roduced by the bi-
ocity of detonation

ITO

11y

120

125

130
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