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10 Claims. 
Explosives such as are used for blasting are 

characterized by their capacity to undergo rapid 
exothermic 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 flane 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 difi 
culties 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 
latentheat 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 

a 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 
??3IEI. 
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 
bursting 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 

(C. 102-7) 
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 
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 
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 
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 in Sufficient 
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 pro 
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 of 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. 

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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2,046,194 
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 liquid medium. 

6. A blasting device as set forth in claim 4, in 
which the heater composition is located 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 alkali 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 rilaterial 
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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