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The present invention relates to Safety blast 
ing operations in the winning of coal and to neW 
and improwed blasting assemblieS Suitable for 
the winning of coal where firedamp or coal dust 
is · preWalent. 
Blackpowder cannot be used in fiery or dusty 

atmospheres and the usual practiceS is to emplOy 
the . So called permitted explosive compositions, 
which, unlike blackpowder, are detOnating ex 
plosives and contain flame quenching ingredi 
erats. More recently, however, there have been 

(Cl, 102-25) 
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proposed blasting dewices of the kind embody- ... ? 
ing a, preSSure resisting Steel container Separated 
from a perforated discharge. head by a · closure 
adapted to yield at a predetermined internal é?S 
pressure produced rapidly but without detOna 
tion from a charge of material within the Com" 
tainer. . . The charge is of Such nature that the 
gases emerging through the discharge head intO 
the borehole after the closure has yielded and 
thereby causing a, blasting effect are unaccom 
panied by flame. The present invention. relateS 
more particularly to blasting aSSemblies embody 
ing blasting devices, of the kind described. 
Two of these dewices have come into practical 

use; .. narmely the . **Cardox''' · blasting dewice, in 
which the gas producing charge comprises a, 
|heating charge of a composition capable of 
strong exothermic decomposition. When ignited 
and a contiguous charge of liquefied carbon di 
oxide which is gasified by the heating charge 
and , quenches the flame from . it; and the 
**Hydrox?? biasting dewice in which the charge 
comprises essentially a · Solid powder mixture 
of sodiurn nitrite and ammonium chloride, which 
when locally heated at atmospheric preSSure is 
capable of sustaining its own decomposition at a 
wisible rate with the eWolution of nitrogen and 
steam. Under the rising pressure conditionS in 
the pressure resisting container the preSSure re 
quired to cause the cloSure to yield is built up in 
a, fraction of a second arad · without flame. - Hy? 
drox · blasting aSSenablies and compositions are 
described and claimed. - for: instance in British 
Patent; Specifications NoS. 481.935 and 461,64'. 
Other gas producing charges · capable of Self 
Sustained decomposition for use in blasting de 
wices of the aforementioned kind haWe also been 
pr0p0Sed. *· · · 

Whereas in the case of detomating explosives 
the gas pressure in the borehole is instanta 
neously deweloped, in blasting dewiceS of the 
aforementioned kind the discharge of the gaSeS 
from the container into the borehole takes a, Sehm? 
sible time, and the blast obtained has the general 
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character of a gentle hea.wing action that faWourS 
the production of iump coal rather than the pul 
verisation of the material in the neighbourhood 
of the borehole. This is an especially attractive 
feature of these blasting dewices. 
The fact that the compositions | employed in 

these dewices are not explosiWe is an adWantage 
from the point of WieW of handling ahd Storage. 
1t is also a cognate adwantage that the neceS 
Sary decomposition can be Started Without the 
use of detomatorS, and it is usual to employ aS 
the electrical initiating dewice an electric powder 
fuSe. ' 'The electric powder fuSe compriseS eSSen 
tially a paper package containing a charge ? of 
blackpowder in direct ignition relationship with 
an electric fusehead. Terminals are proWided on 
the pressure resisting container to which the 
leading wires from the electric powder fuse with 
in the container .. and the cableS froma a, battery 
or exploder Outside thae dewice are , attached: 

In many caSeS it would be desirable to arrange 
that a plurality. of ShotS laid in a single circuit 
in differerat; boreholes should take effect, at Short 
interwals of_time. One after the other, for instarace 
So that | ShotS' containing', 'chargeS. Suitable for 
cutting, eaSing , and trimming, could' all be fired 
after a. Single Shot-laying operation and conse 
quently So that the operations of cutting, easing 
and trimrmaing could be carried out, . Without the 
delayS incidental to the Successive à laying ex 
perienced Whera · Single Shot-firing is carried out. 

Hitherto, hoWewer, it has only been known" to 
do this in the case of detOnating explosives and 
in the case of non-detOnating cartridges that 
cannot be used in fiery or duSty atmospheres; 
and it is an object of the invention * to proWide 
means Whereby SerieS. firing may be carried out 
in fiery or duSty atmosphereS Without the use of 
detormatirag expdOSiweS. · · · · 
The inWention consists of an aSSembly tof Safety 

blaSting dewiceS of the kind embodying a, preS 
Sure resisting Steel container separated from a 
perforated discharge head by a closure adapted 
to yield at a, predetermined gas preSSure and 
a, ' charge of non-detOnating material capable of 
producing a, blaString effect unaccompanied by 
flame in Which aSSembly the Said. safety blast 
ing devices are electrically. connected to permit 
them to be fired Simultaneously and some at 
least. Of the Said charges of non-detonating ma 
terial are each in aSSociation. With a non-deto 
nating delay electric , initiator ' of , a predeter 
mined delay time-interwal in initiating rela 
tionship with its aSSociated charge. . . " ..." 
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r:1etal cloSure disc over which the end of the 
Wall l9 is turned. 
We clain: 
1. An aSSembly of Safety blasting dewices each 

of the kind embodying a preSSure resisting Steel 
cOntainer Separated from a perforated discharge 
head by a closure · adapted to yield at a prede 
termined ga.S preSSure and containing a, Charge 
of non-detomating material capable ora imitiatiora 
of undergoing Self-Sustai:hed reaction yieldia 
gaSeOuS products Whose .. ermergence" frorm Said 
diScharge head produces a, blasting effect, gam 
acc0hmpanied by flame, in Which aSSerimbly the said 
Safety blasting dewices are electrically connected 
to permit them to be fired simultaneously and 
at least; Some of Said chargeS of raon-detoraat 
ing material are each in aSSociation. With a 
rion-detOnating delay electric initiator compris 
ing a, Shell, containing therein a main initiating 
charge, a, primary electric ignition element, and 
a delay fuSe element positioned for ignition . of 
Said main , initiating charge, said delay fuse 
element comprising a, Second shell containing 
therein a, . Sleewed first initiating charge, means 
aSSociated With the electric ignition element for 
igniting Said SleeWed first imitiating composition, 
and a Second : initiating comp0Sition pOSitiohed 
for ignition by Said first initiating composition, 
Said main initiating charge. being Separated from 
Said primary electric .. ignition element; by... Said 
delay fuse element in Such manner that the delay 
fuSe element must be conSumed before Said main 
initiating charge can be ignited, thereby proWid 
ing a, predetermined delay time interWal betWeera 
firing and initiating of the main non-detOrmatting 
blasting charge. 

2. An aSSembly aS claimed in , claim 1, Whereirh 
the non-detormating fuse elements form a, Set? 
in Which the said elements are of Waried lengths. 

8. An aSSembly aS claimed in claim 1, . Wherein 
the hon-detomating fuse. elements form * a, Set in 
Which the Said elements are of warried composi 
tionS, Said · compositions hawing different corr? 
bustion Speeds. 

4. An aSSembly aS claimed in claim 1, Whereirm 
the time interwal. for combustion of Said · delay 
fuSe elementS ranges from % Second to 5 Seconds. 

5. An aSSembly aS claimed in claim 1, . Where 
in the charge of non-detionating material capable 

' of producing a, blaSting effect comprises a, com 
position capable of Strong " exothermic decompo 
Sition and liquid carbon dioxide. 

6. An aSSembly of . Safety blasting dewices of 
the kind embodying a preSSure resisting Steel 
container Separated from a perforated discharge 
|head by a, cloSure, adapted to yield at a, pre 
determined gaS preSSure and a charge of solid 
p0Wder mixture of Sodium nitrite and ammonium 
chloride capable of producing a, blasting effect 
unaccompanied by flame in which aSSembly the 
Said Safety blasting dewices are electrically con 
nected to permit them to be fired simultaneously 
and at least Some of Said charges are used in 
aSSOciation. With non-detomating electric initiator 
comprising a, . Shell, containing therein a main 
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6 
initiating charge, a, primary electric ignition 
element, and a · delay fuSe element positioned 
for ignition of Said main initiating charge, said 
delay · fuSe element; comprising : a, Second Shell 
containing therein a, Sieewed first, initiating 
charge, meanS aSSociated with the electric ig 
mition element for _igniting Said Sleewed first 
ihitiating . Composition, and , a, Second initiating 
compOSitioh.poSitioned for , ignition by said first 
initiating ... compositiorm, said main initiating 
charge being Separated from Said primary elec 
tric igrmition element by Said delay fuse element 
ith Such mahner that the delay fuSe element must 
be conSumed before Said main initiating charge 
can be ignited, thereby prowiding a predeter 
mimed delay time interwa1" between firing and 
initiation of the maira non-detOnating blasting 
charge. 

'. A Safety blasting dewice comprising a, pres 
Sure reSisting Steel container Separated from a . 
perforated diScharge head by a |- cloSure adapted 
tO yield at a predetermined gaS preSSure and con 
taining a, charge of non-detomating material 
capable on initiating of undergoing Self-SuStained 
1reaction yielding ga.SeouS products whose emer 
gehce from Said discharge head produces-a, blast 
img effect unaccompanied by flame and a nora 
detOnating delay electric initiator in aSSociation 
With Said non-detOnating material, Said non 
detOnating delay electric initiator comprising a 
Shell, containing therein a main initiating charge, 
a primary electric ignition " element, and a delay 
fuSe element_positioned for ignition of Said main 
initiating charge, - Said delay: fuse element com 
prising. a Second shell containing therein a, sleewed 
first initiating charge, means aSSociated with 
the electric ignition element. for ignif?ing said 
SleeWed first initiating composition, and a second 
initiating Composition positioned for ignition by 
Said first initiating composition, Said main initiat 
ing charge · being : Separated from Said primary 
electric ̀ ignition element by said delay fuse ele 
ment in Such manner that the delay fuse element 
must be conSumed before said main initiating 
charge can be ignited. 

''' ". JAMES TAYTOR', 
THOMTAS THOMSON. 
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