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known to effect the sealing by crimping the metal 
detonator tube onto a vulcanised indiarubber 
plug through which the electric conductors pass 
into the interior of the detonator. - 

Vulcanised indiarubber does not become ap 
preciably plastic when it is exposed to warm tern 
peratures or relatively high pressures such as 
are experienced in storage or in blasting practice, 
but retains its outstanding resilient properties 
under these conditions. As long as the materiai 
of the plugis in good condition it therefore main 
tains a continuous pressure against the con 
ductors and the wall of the detonator tube into 
which it is crimped. So long as the indiarubber 
remains in good condition, vulcanised indiarub 
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In the manufacture of electric detonators, it is 
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ber plug detonators are thus remarkably free 
from the type of failure due to the entry of water 
or moisture. Wulcanised indiarubber, however, 
as is well known, sooner or later perishes and be 
comes brittle; and under Warm storage condi 
tions the life of the vulcanised indiarubber plug 
electric detonator is somewhat shorter than is 
generally considered desirable for electric deto 
nators. For some applications of electric deto 
nators, moreover, especially blasting in fiery 
mines, it is desirable that the sealing material 
employed should be of low inflammability, and 
preferably less infil able than rubber. 
Although many materials are known which 

either have better, storage properties or are less 
inflammable than indiarubber, it has hitherto 
been impossible to produce crimped plug electric 
detonators capable under Service conditions of 
resisting the entry of Water into the interior as 
effectively by the use of compositions free from 
indiarubber as by the use of compositions con 
taining indiarubber. 
We have now found that by crimping the 

charged detonator tube Over a plug of resilient 
material based on Vulcanised polymerised 2 
chloro-butadiene 1:3 (a material known as neo 
prene) through which the twisted insulated elec 
tric conductors extend towards the electric initi 
ating element to which they are attached, we can 
produce an electric detonator which can not only 
be stored without deterioration for much longer 
periods under good or even bad storage condi 
tions than vulcanised indiarubber. plug electric 
detonators, but which can also adequately re 
sist the entry of , water under- a wide range of 
pressure conditions, even after prolonged ex 
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the formation of traces of the dangerously sen 
sitive cooper azide in presence of traces of mois 
ture. The neoprene compositions are also less 
inflammable than vulcanised indiarubber. 
In putting the invention into effect, we may 

employ the neoprene compounded with other in 
gredients. In the case of detonators intended 
to be used in fiely, or gaSSy situations, the con 
pounding ingredients of the neoprene composi 
tion may include organic ingredients of flame 
quenching, non-inflammable or but slightly in 
flammable character, for instance, waxy chlorin 
ated hydrocarbons. The insulated covering of 
the electric conductors leading to the electric. 
initiating element of the detonator is left intact 
at the position occupied by the neoprene compo 
Sition plug. 

· According to one form of the invention the 
neoprene composition is extruded into the form 
of a perforated tube before vulcanisation is car 
ried out or completed and the plugs are fash 
ioned by cutting the extruded tubes into lengths 
and threading the insulated conductors through 
the Vulcanised tubes. It is convenient to vul 
canise the tubes before cutting them. 
According to another form of the invention the 

neoprene composition in its still thermoplastic 
lumVulcanised or only partly vulcanised conditiön 
is first moulded under pressure at raised tem 
perature around the axially disposed insulated 
and twisted conductors into a form having a 
cylindrical surface and is vulcanised thereafter 
to form structures in which the insulated and 
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posure to warm storage. We may therefore employ . 
lead azide charges in copper tubes; a combina 
tion which has hitherto been avoided because of 5 plug. In Fig. 2, the general reduction in diam 

twisted leading wires are firmly embedded in 
plugs of vulcanised neoprene composition. . 

In the drawing attached hereto, Fig. 1 is a 
longitudinal section of a charged detonator in 
which a tubular neoprene composition plug, bear 
ing the insulated conductors to the stripped ends 
of which a fuzehead has been attached, is posi 
tioned ready for crimping; Fig.2 represents a 
longitudinal section of the detonator after the 
plug has been crimped, and Figs. 3 and 4 repre 
Sent respectively a side view and plan of the 
crimped end of the detonator. In the drawing 
represents the detonator tube containing an 
initiating charge 2. 3 represents a cylindrical 
plug of neoprene composition through which the 
insulated portions 4 and 5 of the electric con 
ductors pass. The stripped ends 6 and T of these 
conductors are attached to the poles 8 and s of the fuzehead 0 by spots of solder II í and 2. The 
resin-wax coating 13 on the insulated conductors 
4 and 6 extends slightly above the top of the 
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these wires. The fuzehead and leading wires are 
waxed in a resin-wax bath at about 130 C. for 
a suitable distance, and the plug is then slipped 
over the waxed wires while the Wax is still fluid, 
and adjusted to its proper position against the 
fuzehead. The plug is then inserted to a suitable 
depth into the end of a No. 6 fulminate-chlorate 
copper detonator of which the diameter at the 
mouth is approximately 5.97 mm. and crimped 
mechanically with multiple crimps so as to pinch 
the walls of the detonator deeply into the plug 
and make a tight joint also with the crimped 
leading wires. The detonator of this example 
can be used in fillery mines. It can also be used 
for submarine blasting. 

Eacample 2 
Quantities of the composition used according 

to Example 1, each more than suficient to form 
the cylinder, are introduced into the cavities of 
one plate of a mould of the separable type in 
which the twisted insulated leading wires have 
been positioned. The mould cavities are shaped 
so as to permit surplus material to escape axially 
at one end to form a flash when the other plate 
of the mould is pressed home. The temperature 
of the mould is approximately 160° C. and the 
mould remains closed under pressure for one 
minute. It is then opened and the twisted lead 
ing wires with their adhering plugs, which have 
been set in shape by their incipient vulcanisation, 
are withdrawn. The plugs with the leading wires 
are then placed in a stove and heated by means 
of live steam at 40 lb. pressure at approximately 
140 C. for one hour, by which time they are sat 
isfactorily vulcanised. The diameter of the cy 
lindrical portion of the plugs including the wires 
is such as to permit of their being just entered 
without difficulty into a No. 6 detonator tube. 
The depth of the cylindrical portion of the plug 
is about 8 mm. The wires are cut at a distance 
of about 4' from the end of each plug opposite 
to the flash. The insulation is stripped from 
the greater part of the short end of the wires and 
also from the remote ends of the wires. The 
flash is trimmed. Fuzeheads are then soldered 
on to the short bared ends and charged No. 6 
detonator tubes are crimped around the plugs 
by means of a Briese crimp. 

Having now particularly described and ascer 
tained the nature of our said invention, and in 

3 
what manner the same is to be performed, we 
declare that what we claim is: 

1. An electric detonator in which the insulated 
electric conductors leading to the electric initiat 

5 ing element are twisted together and pass through 
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3. 

4. 
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a resilient electric plug comprising vulcanised 
polymerised 2-chloro-butadiene-1:3 crimped into 
the mouth of the charged detonator tube. 

2. A detonator as claimed in claim 1 in which 
the initiating element is in the form of a head 
bead. 

3. A detonator as claimed in claim 1 in which 
the 2-chloro-butadlene-1:3 composition contains 
organic ingredients of a fiame-quenching, non 
inflammable character. 

4. A process for sealing an electric detonator, 
which process comprises positioning about the 
insulated and twisted electric conductors a seal 
ing plug of resilient material comprising vul 
canised polymerised 2-chlorobutadiene-1:3, at 
taching the electric initiating element, and 
crimping the plug with the conductors and initi 
ating element in position into the mouth of the 
charged detonator tube. 

5. A process as claimed in claim 4 in which a 
tubular plug of vulcanised 2-chloro-butadiene 
1:3 is first formed and then threaded on to the 
insulated conductors. 

6. A process as claimed in claim 5 in which the 
2-chloro-butadiene-l:3 composition is extruded 
into the form of a tube and is subsequently vul 
canised and cut into lengths. 

7. A process as claimed in claim 4 in which the 
plug is moulded about the twisted insulated con 
ductors. 

8. A process as claimed in claim 7 in which the 
Vulcanisation of the 2-chloro-butadiene-1:3 com 
position is carried out after it has been moulded 
about the twisted wires. 

9. A process as claimed in claim 4 in which the 
ends of the conductors protruding through the 
plug are stripped and trimmed after positioning 
the sealing plug on the conductors. 

10. A detonator as claimed in claim 1 wherein 
the tube is crimped to the resilient plug by groov 
ing said tube to form a quatrefoil section flattten 
ing the lobes of said quatrefoil radially to form a 
Substantially cylindrical neck of reduced radius 
and forcing the superfluous metal into a flat 
tened sigmoid fold at each side of each groove. 
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