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Explosives such as are used for blasting are
characterized by their capacity to undergo rapid
exothermie reaction when suitably ignited or in-
itiated, so as to yield hot gases capable of exert-
ing pressure and doing work.

In the case of most explosives the reaction oc-
curs in a very short interval of time. In general
the reactions which occur are highly exothermic
and the gases resulting from the explosion are at
high temperature, so that when explosives are
used in fiery or dusty mines special measures such
as the incorporation of cooling materials are nec-
essary to minimize or eliminate the attendant
danger.

Attempts have been made from time to time to
utilize the property possessed by water of quench-
ing flame and sparks in order to attain safety in
the use of explosives. Thus expedients such as
surrounding or partly surrounding the explosive
with water or tamping it with water have been
tried. Apart from considerable practical diffi-
tulties involved in such methods, their success has

only been partial since it is difficult to ensure that
‘intimate and adequate mixing of the products of

the explosion with the water will occur before the
latter is dispersed or blown away. Moreover the
latent heat of water involves a diversion of a por-
tion of the energy obtainable from the explosive.

The object of the present invention is to provide
a2 method whereby exothermic reactions resulting
in the production of adequate energy for the pur-
pose of blasting are effected in the presence of
water in such a manner that while maximum
safety may be ensured the power resulting from
the reaction is utilized in a really effective
manner.

According to the present invention exothermic
reactions of the kind which occur in the presence
of water on the application of heat are utilized.

The exothermic reactions which I utilize are
not of sufficient rapidity to result in explosion

when they are carried out in the open, but accord- .

ing to my invention the reaction is caused to pro-
ceed within a rigid container capable of with-
standing considerable pressure before venting
occurs. A particularly suitable type of rigid con-
tainer for the purpose of my invention is one pro-
vided with a venting system such as a bursting
disc held in position by a screwed-in cap provided
with a plurality of openings for the discharge of
the gases after the disc has burst. Instead of a
hursting disc held in position as above the vent-
ing member may take the form of a valve, in
either case the container being provided with

means to determine that venting shall take place
at a considerable and predetermined pressure.

The source of heat provided within the contain-
er may take the form of an electric resistance
heating element, or a composition capable of com~ 5
bustion when suitably ignited or initiated, an
electric arc or a non-detonating explosive charge.

In the case where an explosive charge or heater
mixture is used for promoting the reaction it may
be contained in a waterproof case in the con-~ 10
tainer in such a way that the liquid partly or com-
pletely surrounds it, or it may be contained in a
separate rigid container attached to or screwed
into the reaction container and separated there-
from by means of a suitable temporary closure 15
member, )

When the source of heat chosen is an explosive

. or heater composition, the quantity used is so

chosen that the pressure it generates by itself is
insufficient to cause venting. In this manner it
is ensured that the hot products from the explo-
sive or heater charge are mixed with the water-
before venting occurs so that there is no danger
of the liquid being shot out like a projectile be-
fore reaction occurs.

Moreover, by suitable choice of the nature and
quantities of the heating charge and of the com-
ponents of the exothermic reaction mixture or
substance it is possible to ensure that the final
temperature of the products vented is insufficient
to produce ignition in even the most dangerous
mixtures of methane and air.

The invention is thus capable of providing a
safe method of blasting in fiery or dusty mines.
Depending upon the nature of the substance or
mixture used for producing the exothermic re-
action, it may be introduced along with the water
in the form of a solution, a paste, a suspension,
or the like liquid mass, and it will be understood
that the substances which may be chosen for prc-
ducing the exothermic reaction are very numer-
ous. Thus there may be used a solution of am-
monium nitrite in water, or a solution containing
a mixture of sodium nitrite and ammonium chlo-
ride, again a solution of ammonium nitrate may
be used, or a mixed solution nf urea and sodium
nitrite, or mixtures of hydrogen peroxide and or-
ganic liquids such as alcohol. The above exam-
ples are particularly favourable since the reactions
give rise not only to heat but to the evolution of
gases. o

Figs. 1 and 2 are longitudinal sectional views of
two forms of the device suitable for carrying out
my inventicn. The following is a description of
Figure 1. . :
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. Into one threaded end of & shouldered strong:
' steel container (1) there is screwed & firing head
(9) separated from the container (1) by a sealing
“‘washer (8) of fibre or other suitable material
such that a seal which is gas tight even at ‘high |
pressures is ensured.. ‘The firing head' (2) is pro-:
vided ‘with electrodes (7) ‘and: (8) of which one
(8) is'in metallic connection ‘with the firing head
(2), while the other: (1) is insulated from the .
firihg head. : The mounting of the insulated elec-

pressures up to gbhout 25 tons per sq. in.: . Termi-
nals (10) and (1§} are provided for the elec-

o ‘trodes, which are used in initiating the cartridge:

5. electrically. . A protective steel eap (3) having an
‘raperture (18) for the:leads to the terminals from -
the cable of ‘the exploderi or othér suitable source

of electrical energy is screwed.on the firing head,

/11(2). The heater charge (13) comprises & charge
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-of: blackpowder 'contained in a waterproof .cylin-.
‘der and contzins a5 grain powder fuse or other
i iigniter (12).:: It is closed by a waterproof; plug
1 (14)  through  whieh ‘'the suitably: insulated lead :

* wires of the powder fuse pass to the electrodes T
‘and (8. The charge (I5) of exothermic liquid

25

. medium is poured into the steel cylinder (I} .
through the end of the tube remote from the fir-

! ing head (2), and only partially fills the eylinder. :
{ On the shoulder of the container reémote from the

firing head (2) thereis placed g fibre or like seal-
" ing washer (6), the steel bursting disc (§) adapt-

‘' ed to be ruptured at ia prédetermined: pressure
“being held in position hetween the said washer

[ gnd the hollow secrewed-in cap (4),. which: is

' pierced with suitable channels for the venting of

the borehole with the cap (4) ‘as far in as/ pos=
sible, and the device may if desired be tamped.:
It is. then fired electrically. - SRR :
In Figure 2 the parts (1) to (i 1) and (16) have
precisely the same significance as in the descrip-
tion of Figure 1. An electric powder fuse or other
igniter is connected by its wire leads to the elec-
trodes (1) and (8), and the heater charge (13)—
for example one of blackpowder—is introduced
into the cylinder (1) as shown, and need not be
wrapped. On the shoulder of the container re-
mote from the firing head (2) there is placed a
fibre or like waterproof disc (i5) designed to
withstand only very low pressures, and held in
position by the screwed-in end of a second shoul-
dered steel cylinder (i4) into which the charge
(1) of the exothermic liquid medium is intro-
duced. The fibre or like cylinder washer (6), the
steel bursting disc (5) and the hollow screwed-in
cap (4) are positioned at the shouldered end of
the container (14) as in Figure 1. The charge
(13) of powder is insufficient in amount to cause
the rupture of the disc (5) when the charge (IT)
of liquid is replaced by an equal volume of water.
In both Figures 1 and 2 for convenience the de-
vice has been shown in the upright position, but
it will be understood that the charge (I5) in Fig-
ure 1 and the charges (13) and (IT) in Figure 2
would only assume the positions shown if the de-
vices were horizontal. In practice, the device can
be used in any position. . ’
The following examples further illustrate my
invention:— :
: Example 1

A rigid container of 600 c. c. capacity venting at
a pressure of 12 tons per sd. in. was utilized. A
suitable means for firing a heater cartridge was
provided, the cartridge used yielding 57,000
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‘'same explosive failed to cause venting, there were:
used @s exothermic material a mixture of 50 c.c.. . . !

" trode (1) is such as 'to allow np gas: leakage at |

‘‘as it could take up. '

" the gases and the direction and distribution of
' the blast. In blasting, the assembly is placed in -

* gpecifically :described herein. RS R RN

2,046,114

¢alories, and consisting of an 80:20 mixture of
potassium  :perchlorate and sz phenolic: resin,

¢ Tests having shown that in presence.of 200 c.c. . -

water the explosion of an equal charge of the
Bl

water and 150 :¢. c. saturated ammonium nitrate:

‘solution.: . The total liguid. in the container was
‘thus 200 ¢, ¢. :

g
The ‘device and the source of heat were as in:

. Eé:ample 2

'Example 1. ' The exothermic mixture consisted of -+
a mixture of 200 ¢, c. saturated ammonium nitrate

solution and 50 c. c. saturated ammonium car- .
bonate solution, the total liquid being 250 c.c.. | ™7
Example 3

The device and source of heat were as in Ex- - . .«

ample 1. The exothermic mixture consisted of , -

/300 c.c. saturated sodium nitrite solution in:which.

had been dissolved as' much ammonium chloride i @ i

""" ’E:camplé 4 L

“The container was of 330 c. c. capacity having 25 =~
a bursting disc venting: at 12 tons per sq.in. A .

. waterproofed heating cartridge containing 33 gm.

blackpowder with a 5 grain powder fuse as igniter

. was introduced  into  the container. The exo-

thermic agueous mixture was made by dissolving 30 '

in 130 ¢. c. saturated ammonium nitrate solution

as much. sodium nitrite and as much urea asit.. .. .
‘would hold in solution.

" In carrying out the blast the charged device is
inserted in the borehole so as to vent at back. - .
My invention ‘is capable of many :variations

‘which will be obvious to those skilled in the art, . .

and all such variations are intended to be covered
in the appended claims although not necessarily
40

I claim: . S R X

1. A blasting device comprising & pressure-rup-
turable vessel and a charge of an aqueous solu-
tion of an ammonium salt capable of undergo-
ing exothermic decomposition, said charge being 45
confined within said pressure-rupturable vessel,
and means for initiating the decomposition of
said ammonium salt.

2. A blasting device comprising a pressure-Ire-
sisting shell and a charge of an aqueous medium 59
containing a gas-generating material which is
capable of undergoing exothermic decomposition,
said charge being confined within said pressure-
resisting shell, said shell having a release mem-
ber adapted to permit the escape of the gases at 55
a predetermined and considerable pressure, and
means for initiating the decomposition of said
gas-generating material.

3. A blasting device comprising a pressure-re-
sisting shell and a charge of an aqueous solution 60
of a gas-generating material which is not in it-
self an explosive when unconfined, but which is
capable of undergoing exothermic decomposition,
said charge being confined within said pressure-
resisting shell, which shell has a release member 65
adapted to permit the escape of the gases at a
predetermined and considerable pressure, and
means for initiating the decomposition of said
gas-generating material. )

4. A blasting device comprising a pressure-re- 70
sisting shell and a charge of an aqueous solution
of a gas-generating material which is capable
of undergoing exothermic decomposition, said
charge being confined within said pressure-re-
sisting shell, said shell having a release member 75
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adapted to permit the escape of the gases at a
predetermined and considerable pressure, a heat-
er composition in amount insufficient in itself to
bring about the escape of the gases by said re-
lease member but sufficient to initiate the exo-
thermic decomposition of said gas-generating
material, and means for igniting said heater com-
position.

5. A blasting device as set forth in claim 4, in
which the heater composition is located in a wa-
terproofed case in the vessel, said case being in
contact with the liguid medium.

6. A blasting device as set forth in claim 4, in
which the heater composition is lecated in a
rigid container and is separated from the liquid
medium by a temporary closure member.

7. A blasting device as set forth in claim 3,
comprising a charge of an aqueous solution of
which at least one substance is itself capable of
undergoing exothermic decomposition.

8. A blasting device as set forth in claim 4,
wherein the aqueous liquid medium consists of a
solution containing an alkall nitrite and a sub-
stance selected from the group consisting of urea
and ammonium salts.

9. A blasting device comprising a pressure-re-
sisting cylindrical shell having plugs at both ends,
one of said plugs co-operating with a pressure-
rupturable disc to seal the one end of the cyl-
inder until the internal pressure rises to a pre-
determined value, and being adapted to release
the gases into the borehole in which the device
is placed and the other of said plugs being
adapted to seal the other end of the cylinder and
to convey current to a pair of electrical leads;

3

a heating cartridge located within the said cylin-
der, said cartridge containing an igniter adapted
to be fired electrically and having electrical leads
connected to the last-mentioned plug; and a
charge of aqueous liquid medium located within
the said cylinder and containing a gas-generat-
ing material which is adapted to give rise to an
exothermic reaction accompanied by the evolution
of gas when initiated by the said heating car-
tridge.

10. A Blasting device comprising a pressure-re-
sisting cylinder shell having plugs at both ends,
one of said plugs co-operating with a pressure-
rupturable disc to seal the one end of the cylin-
der until the internal pressure rises to a prede-
termined value and being adapted to release the
gases into the borehole in which the device is
placed, and the other of said plugs being adapted
to seal the other end of the cylinder and to con-
vey current to a pair of electrical leads, said shell
being divided into two compartments by means
of a disc adapted to rupture at a comparatively
low pressure; a heating composition located with-
in the compartment next to the last-mentioned
plug; a fuse having electrical leads connected to
the said last-mentioned plug, said fuse being in
effective contact with said heating composition;
and a charge of aqueous liquid medium within
the compartment adjacent to the first-mentioned
plug and containing a gas-generating material
which is adapted to give rise to an exothermic
reaction accompanied by the evolution of gas
when initiated by the said heating composition.

JAMES TAYLOR.
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