
July 26, 1949. C. R. JOHNSON 2,477,458 
ELECTRIC BLASTING CAP 

Filed Dec. 19, 1944 

Il 

st 
f f 

e 

caarles K-e/o/zresore.INVENTOR. 
BY 22 4 24 

A TTORNEY 

  

  



Patented July 26, 1949 2,477,458 

UNITED STATES PATENT OFFICE 
2,477,458 

ELECTRIC BLASTING CAP 

Charles R. Johnson, Glenn Mills, Pa., assignor to 
E. I. du Pont de Nemours & Company, Wil 
mington, Del., a corporation of Delaware 

Application December 19, 1944, Serial No. 568,816 
5 Claims. (C. 102-28) 

This invention relates to an improved electric 
blasting initiator, and more particularly to one 
showing desirable characteristics in use and 
capable of ready and convenient mechanical 
assembly. 
This application is a continuation-in-part of 

my copending application Serial Number 559,165 
filed October 18, 1944 now abandoned. 
An electric blasting cap comprises, generally, a 

substantially cylindrical metal shell containing a 
main detonating explosive charge, leg wires to 
conduct electric current to the firing charge in 
order to bring about ignition thereof and detona 
tion of the main charge, and suitable arrange 
ments for effecting ignition. A common arrange 
ment for use in firing electric blasting caps com 
prises a substantially cylindrical or slightly taper 
ing bridge plug surrounding the leg wires and 
keeping them a spaced distance apart, these wires 
extending slightly beyond the inner surface of 
the plug and being connected at their emergent 
ends by a bridge wire of small diameter and high 
electrical resistance. Several types of bridge 
plugs have found application commercially. Fre 
quently, cast sulfur plugs are used, the sulfur 
being poured in molten form in a mold about the 
leg wires. A very satisfactory plug is one formed 
by molding a rubber composition about the leg 
wires and effecting vulcanization within the mold. 
The latter type of mold has the advantage of 
excellent water resistance because of the resili 
ence of the plug, which allows tight crimping. 
While satisfactory plugs have been produced by 

prior art procedures, some disadvantages have 
been present. In the case of sulfur plugs, for ex 
ample, a molten sealing material must be poured 
about the plug into a loaded shell with attendant 
hazards and inconvenience. Furthermore, these 
plugs are brittle and have low strength. The use 
of plugs of rubber-like materials has solved the 
question of moistureproofing satisfactorily, but 
the requirements of the molding and Vulcanizing 
operation necessitate the employment of a plu 
rality of machines in the assembly of the com 
pleted electric blasting cap. 
An object of the present invention is an elec 

tric blasting initiator, particularly an electric 
blasting cap, possessed of excellent resistance 
against penetration of water and moisture. A 
further object is such an electric blasting cap 
characterized by simplicity of design and ease of 
assembly. Additional objects will be disclosed as 
the invention is described more at length herein 
after. ... -- 

I have been able to accomplish the foregoing 
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objects by using an electric blasting initiator 
comprising a loaded shell and leg wires entering 
said shell and held in place by a bridge plug, this 
plug comprising two or more distinct pieces of 
rubber or other resilient material fitted together 
to form a plug of substantially circular cross 
section, the leg wires being held in place between 
said assembled pieces. The assembled pieces are 
secured at the inner end, that is the end Within 
the shell, by an annulet of a ductile material, for 
example a steel ferrule. Preferably I utilize two 
substantially semi-cylindrical pieces of rubber 
like material that fit together to form a plug of 
completely circular cross-section. While the com 
pleted plug is ordinarily cylindrical in shape, it 
may be slightly tapered, if desired. 
For the better understanding of the electric 

blasting cap of my invention, reference is made 
to the accompanying drawing, in which Figure 1 
is a perspective view of two grooved semi-cylin 
drical pieces of rubber to be formed into a plug. 
Figure 2 is an elevation of an assembled bridge 
plug. Figure 3 is a similar bridge plug with dif 
ferent arrangement of wires, while Figure 4 is 
a sectional view of a complete electric blasting 
Ca9. 

Figure 3-A is a perspective view of two semi 
cylindrical pieces of rubber to be formed into a 
plug. 
In Figure 1, and 2 represent two substantially 

semi-cylindrical, vulcanized pieces of rubber of 
practically the same size, capable of being placed 
with their plane surfaces against one another to 
form a cylindrical plug. The grooves 3 run longi 
tudinally the length of the flat surfaces and are 
so positioned that the grooves on one of the Semi 
cylinders coincide with those on the other when 
the two pieces are fitted together, said grooves 
then forming cylindrical longitudinal passage 
ways through the plug of such size as to allow 
close fitting leg wires to pass therethrough. 

In Figure 2, a complete bridge plug is shown, 
with the pieces and 2 fitted together to form the 
entire cylinder, a steel ferrule 4 being compressed 
tightly about the circular cross-section of the 
plug at the end intended to be inserted in the cap 
shell. The leg wires 5 and 6 pass through the 
entire assembled plug by way of the grooves in 
Said plug and their emergent ends are connected 
by the bridge wire 7 of very small diameter and 
high electrical resistance. The steel ferrule 4 
functions to hold the plug halves together and 
the leg wire ends in position while the assembly 
is being handled and the bridge wire attached, 
prior to the introduction of the plug into the 
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loaded electric blasting cap shell and the crimp 
ing operation. 
In Figure 3, a similarly assembled plug is shown 

as that in Figure 2, but in this case there are no 
grooves in the plug halves for reception of the 
leg wires. Instead the wires 8 and 9 through the 
plug are not of uniform thickness but are formed 
to give the effect of knurling. This is preferably 
done within the ferrule, in Order to Secure a 
tighter gripping between wires and plug. When 
so deformed, there is no danger of the wires slip 
ping along the plug under the influence of a 
quick tug. 
Figure 4 represents an assembled electric blast 

ing cap including the features of my invention. 
The cylindrical cap shell 0 contains the base 
charge f of a secondary detonating compound 
such as tetryl, with a superposed primary charge 
of mercury fulminate 2 or other explosive capa 
ble of being brought to detonation by the hot 
bridge wire 7, when the electric current passes 
through the leg wires 5 and 6. These leg wires 
are held in spaced relationship from one another 
by the metal ferrule 4, which has been swaged 
or crimped about the end of the rubber plug made 
up of the two semi-cylindrical pieces and 2. 
The plug is sealed within the cap shell by the 
crimps 3 and 4. 
While rubber plugs have been stressed in the 

foregoing, it should be understood that various 
other resilient or rubber-like materials may be 
used equally well, for example, various synthetic 
rubbers, polymerized butadiene compositions, 
Neoprene or polymerized chloroprene composi 
tions generally, polybutylene compositions, etc. 
Moreover, while ordinarily it will be advantageous 
to form the assembled plug of two substantially 
semi-cylindrical pieces, these pieces may take 
any other shape so long as they fit together to 
form a plug of substantially circular cross-sec 
tion. If desired, also, the plug may be made up 
of more than two assembled pieces. For water 
proofing purposes, it may be desirable to use 
some type of rubber cement, wax, or other water 
insoluble adhesive to fill any cracks or crevices 
in the aSSembled plug. 
The ferrule or annulet may be of any suitable . 

ductile material, though usually of metal, for ex 
ample, steel, copper, aluminum, etc. This fer 
rule may be completely circular in CrOSS-Sec 
tion, with the assembled plug end fitting tightly 
therewithin. In many cases, however, it will be 
desirable to crimp or compress it irregularly into 
the plug in order to give a tight fitting. 
As has been shown in Figures 1 and 2, the 

wires may pass through the plug by way of pre 
formed grooves, whereby a better fitting of the 
two plug segments will result. The leg wires 
within the plug may be bare of insulation or 
may be coated for a portion of the passage, for 
example, with enamel, plastic material, etc. At 
all events, the emergent ends, to which the bridge 
wire is attached, are free from insulation. In 
stead of straight smooth surfaces, the portions 
of the leg wires in contact with the bridge plug 
may be distorted in various ways in order to Se 
cure greater gripping effect. For example, the 
wires may be bent to give at least one deviation 
from a straight line, or beads or slugs of metal 
may be attached to the wire. 
The electric blasting cap of my invention pos 

sesses Several advantages over the caps of the 
prior art. The application of a resilient plug 
of the type desired allows the elimination of the 
cast plug, which does not give a tight closure 
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4 
at the top of the metal shell and which requires 
the introduction of a sealing composition above 
said cast plug. When such sealing composition 
is applied, a troublesome and potentially hazard 
ous operation is necessary with the loaded cap. 
Previously used resilient plugs have been formed 
by molding the material about the leg wires, with 
subsequent vulcanization. A certain amount of 
flash or adherent material is often left along 
the lines of the mold after these operations, and 
this projecting material must be removed. Where 
mechanical assembly of the electric blasting cap 
is intended, assembly in a single machine is dif 
ficult, if not impossible, where the molding cycle 
and the elimination of flash enter in. The ini 
tiator of my invention avoids these objection 
able features. 
The invention has been disclosed clearly in the 

foregoing. It will be understood, however, that 
many variations in details of material, operations, 
and assembly may be introduced without depart 
ure from the scope of the invention. While this 
has been described with particular reference to 
electric blasting caps, which bring about the ex 
plosion of detonating explosives, it may likewise 
be applied to electric squibs, used for firing def 
lagrating explosives by the heat of a flame. I 
intend to be limited, therefore, only by the foll 
lowing claims. 

claim: 
1. An electric blasting initiator comprising a 

loaded shell and leg wires entering said shell and . 
held in place by a bridge plug, said plug com 
prising at least two axially divided distinct pieces 
of a resilient rubber-like material, Said pieces 
being fitted together to form a plug of substan 
tially circular cross section holding the leg wires 
between the pieces, said assembled pieces being 
secured circumferentially at the inner end by a 
rigid annulet of sufficiently smaller inner diame 
ter than the normal outer diameter of the as 
sembled pieces so that the plug material is main 
tained in a compressed condition about the leg 
Wires, 

2. An electric blasting cap comprising a loaded 
shell and leg wires entering said shell and held 
in spaced relationship by a bridge plug, said plug 
comprising at least two axially divided distinct 
pieces of a resilient rubber-like material, said 
pieces being fitted together to form a plug of 
Substantially circular cross section holding, the 
leg wires between the pieces, said assembled pieces 
being secured circumferentially at the inner end 
by a metal ferrule of sufficiently smaller inner 
diameter than the normal outer diameter of the 
assembled pieces so that the plug material is 
maintained in a compressed condition about the 
leg wires. 

3. The electric blasting cap of claim 2, in which 
the bridge plug comprises two distinct pieces of 
resilient material of substantially Semi-circular 
cross-section fitted together to form a plug of 
substantially circular cross-section. 

4. The electric blasting cap of claim 2, in which 
grooves are provided in the pieces of resilient 
material, through which grooves the leg wires 
paSS. 

5. The method of producing electric blasting 
initiators which comprises introducing leg wires 
between at least two axially divided distinct pieces 
of a resilient rubber-like material so that said 
said leg wires have emergent ends and so that 
said leg wires pass Substantially parallel to the 
longitudinal axis of said pieces fitting said pieces 
together about said leg wires to form a completed 
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plug of substantially circular cross section, fitting 
a rigid ferrule over the end of said assembled plug 
at that end of the plug adjacent to the emergent 
wire ends, said ferrule being of sufficiently smaller 
inner diameter than the normal outer diameter 
of the assembled pieces so that the rubber-like 
material is maintained in a compressed condition 
about the leg wires, connecting Said emergent wire 
ends by a conducting means of high resistance, 
introducing the assembled plug into a loaded cap 
shell, with said ferrule at the inner end and crimping the cap shell about said plug. 

CHARLESR, OHNSON, 

REFERENCES CITED 
The following references are of record in the 

file of this patent: 
5 UNITED STATES PATENTS 

Number Name Date 
173,681 Smith ------------ Feb. 5, 1876 

1,347,738 Douglas ----------- July 27, 1920 
2,212,118 Handforth et al. ----- Aug. 20, 1940 
2,382.92. Seavey ------------ Aug. 14, 1945 


