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METHOD OF MAKNG ELECTRC BLASTNG 
NT ATORS 

Charles R. Johnson, Glen Mills, Pa., and Roland 
R. Nydegger, Wilmington, Del, assignors to 
E. I. duPont de Nemours & Company, Wilming 
ton, Del, a corporation of Delaware 

original application becember 24, 1937, serial No. 
-181,644. Divided and this application Decem 
ber 7, 1938, serial No. 244,334 

3 Claims. 
The present invention relates to electric blast 

ing initiators and more particularly to a novel 
and improved method for the manufacture of 
water impervious electric blasting initiators. 

5. This application is a division of application Se 
rial No. 181,644, filed December 24, 1937. 

. As is well known, the usual procedure for the 
manufacture of electric blasting initiators com 
prises embedding fhe leg wires in a hard cast 

0 plug of sulfur-containing material and subse 
quently sealing this unit into place in a loaded 
shell by means of thermoplastic water-proofing 
compositions or similar sealing means. Such a 
procedure is not adaptable to a mechanical meth 

is od of assembly, but includes several complicated 
and undesirable hand operations, involving both 
molten materials and loaded shells. Further 
more, due to the thermoplastic nature of the Seal 
ing compositions required, the resulting assembly 

2C fails to provide adequate moisture protection for 
the explosive charge under varying conditions of 
storage, and changing temperatures. 
The object of the present invention is a new 

and improved electric blasting initiator. A fur 
25 ther object is an improved process for the con 

struction of electric blasting initiators. A still 
further object is a method whereby a water-proof 
initiator is produced without the use of sealing 
Compounds. An additional object is an electric 

80 blasting initiator which is readily adaptable 
to mechanical assembly. Additional objects will 
be apparent from the following detailed descrip 
tion of our invention. . 
We have found that these objects are accom 

35 plished and the foregoing disadvantages over 
come by manufacturing electric blasting in 
itiators according to the process of our inven 
tion, which comprises molding and compressing 
a heated material about the leg wires of the elec 

40 tric blasting initiator to form a resilient plug, and 
to form an extension of decreased area of cross 
section beyond the base of said plug, said exten 
sion Surrounding and closely adhering to said leg 
wires, providing a waterproof seal between said 

45 wires and plug. The material employed may be 
a rubber composition or any other vulcanizable 
or thermoplastic material possessing resilient properties. 
The extension beyond the base of the plug may 

50 take any shape provided that it has a decreased 
area of cross-section with respect to that of the 
body of the plug with which it is in immediate 
relationship, and surrounds and closely adheres 

- to the leg wires. For example the extension may 
55 be cylindrical in shape, or it may take the form 

(C. 8-59) 

of a pyramid, truncated cone, or the like. It 
may be in one piece or in two separate portions, 
One Surrounding each leg wire. Preferably, how 
ever, We employ a Wedge shaped extension so con 
structed that the ratio of the area of cross-sec- 5 
tion of said wedge to the combined area of cross 
Section of the leg wires is relatively small. We 
prefer to employ a wedge from is to 4 of an inch 
in thickness, and find a wedge of , of an inch 
in thickness to be ideal. We have obtained desir 
able results with a wedge in a single piece, pref 
erably extending lengthwise across the base of 
the plug, So that this lengthwise dimension of the 
Wedge across the base of the plug will approxi 
mate to the diameter of the plug itself, the thick 
ness of the wedge across the base of the plug be 
ing appreciably less than the diameter of the . . 
plug itself and preferably being within the range 
noted in the foregoing. This extension arrange 
ment is desirable in order to effect an absolutely 
waterproof relationship between said leg wires 
and Said plug, especially in mass production. 
Likewise the extension is of particular advantage 
for rendering the completed initiator assembly 
resistant against any forces which would other 
Wise tend to pull the leg. wires and plug from 
the shell. 

In order to describe our invention more clear 
ly, We shall refer to the attached drawings which 
illustrate a preferred embodiment thereof. This 
is done solely by Way of illustration and is not to 
be regarded as a limitation upon the scope of 
Our invention, since many variations within the 
purview of this invention will be readily appar 
ent to any one skilled in the art. 35 

Referring generally to the various figures of 
- the drawings, Fig. 1 is a vertical elevation of the 
upper portion of the mold, while Fig. 1-A rep 
resents a similar end view of the same portion. 
Fig.2 is a vertical view of the bottom portion of 40 
the mold, Fig. 2-A being a vertical end view 
of the bottom portion. Figures 1-B and 2-B are 
enlargedverticalendsections of the top and bottom 
portions respectively, showing some of the parts 
in detail. Fig. 3 is a vertical section of the pre 
ferred form of resilient plug according to our in 
vention. Fig. 4 is an end view of said plug show 
ing the wedgethereon. Fig. 5 is a vertical section 
of a complete electric blasting cap assembly con 
taining the resilient plug of our invention. 
Similar characters are used throughout the 

several views and in the following description to designate corresponding parts. 
Referring.in greater detail to the drawings of 

the mold, numerals f and 2 designate the top and 5 
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bottom sections of the mold respectively as shown 
in Figures 1 and 2. 3 is the covering for pipe 

C. 

taps through which steam is passed in order to 
heat the mold to the desired temperature. The 
taps 3 in the top section of the mold as shown 
in Fig. 1-A serve as inlets and outlets for the 
steam, but are not connected with the pipe taps 
of the bottom section. The pins 5 of Figures 1 
and 1-A serve to align properly the two sec 
tions, as well as to prevent any slipping during 
the molding operation. The centering guides 6 
in conjunction with the corresponding openings 
6-A of the upper portion of the mold serve to 
hold the ends of the leg wires 14 firmly in place. 
during the molding operation. The knives 7 of 
the upper portion are adapted to fall into shear 
ing relationship with the shoulder 8 of the bot 
ton portion of the mold for the purpose of shear 
ing off any length of leg wire extending beyond 
the shoulders 8. The cylindrical concavity O 
of Fig. 2-B is adapted to join with the corre 
Sponding concavity fo-A of the upper portion 
of the mold in Fig. 1-B, to shape the main body 
of the plug, while the adjacent concavity f in 
Similar fashion is adapted to form the wedge 
extending beyond the base of the plug. The leg 
Wires are extended on through the plug and 
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Wedge chambers and emerge at 12. The shape of 
the labyrinth is determined by the shape of the 
concavity or tapped entry 4, extending through 
the Outer guide posts 9. 

Referring in greater detail to the drawings 
of the finished plug, the bare ends 4 of the leg 
wires are shown in Fig. 3 to be embedded in the 
body of the rubber plug 17, and also in the rela 
tively narrow wedge 15, which extends beyond 
the central portion of the base of said plug. It 
will be noted that the insulated portions 9 of the 
leg wires, are likewise embedded in the plug 2. 
The labyrinth 8 has been formed immediately 
above the bridge plug as a result of the preferred 
process for molding said plug about the leg wires, 
as described in detail hereinafter. The bridge 
wire, 6 connects the bare ends of the leg wires. 
In Fig. 4 the general relative proportions of the 

area of the cross-section of the wedge 5 and 
that of the bridge plug T, may be observed. The 

50 

55 

leg wires 4 are shown in position and are con 
nected by the bridge wire 6. 
In Fig. 5 may be seen the location of the resil 

ient bridge plug in the assembled electric blasting 
cap. The plug is crimped in place in the open 
end of the electric blasting cap shell 23, said 
closure being effected by means of the internal 
annular beads or grooves 24 in the shell wall, 

. Whereby the plug is gripped and held firmly in 

80. 

position. The bridge wire 6 is embedded in an 
ignition composition 20, below which is a priming 
composition 2 and a base charge 22. 
A detailed description of the preferred process 

of Our invention is as follows: The leg wires are 
introduced into the mold by-passing them through 
the tapped entries 4, and on through the plug and 
Wedge concavities 0 and f emerging at 2 to 
extend across the space between the shoulders 8, 
thus passing continuously through both the left 
and right hand units of the mold as indicated in 
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Fig. 2-B. Two strips of rubber are introduced 
along the entire length of each mold unit between 
the guide posts 9. The two sections' of the mold 
are then brought together. In making contact, 
the knives of the top section come into im 
mediate proximity with the shoulders 8 of the 
bottom section and thus shear off the wire which 
extends beyond the shoulders 8. These severed 

2,228,878 
sections of wire merely remain in the space be 
tween these shoulders. Steam being continuously 
circulated through taps 3 and 13, maintains the 
temperature of the mold at a point at which the 
rubber composition becomes fluid and takes the 
shape of the concavity shown by the dotted lines 
if Figures 1-B and 2-B. The upper and lower 
portions of the mold are held together SO tightly 
as to cause the compression of the hot rubber 
composition about the leg wires, thus effecting 
the water impervious seal between the plug and 
Said leg Wires. During this compression period, 
the molten rubber composition is prevented from 
being exuded from the mold along the insulated 
portion of the leg wires by means of the labyrinth 
formed by the tapped entries 4 which tightly 
grip said insulation. After the desired molding 
period, the two sections of the mold are separated 
and the wires, enclosed in the rubber plug of pre 
ferred characteristics, are removed. The laby 
rinth bounded by the tapped entries 4 is re 
produced in the corrugated portions 8 formed 
on the leg wires immediately above the plug. 
Accordingly, this corrugation itself will be re 
ferred to as a labyrinth. The labyrinth, of course, 
is not functional in the finished plug, but serves as 
an efficient check to prevent the flow of plastic 
materials out of the mold during the compression 
period. The labyrinth Will, of course, take the 
shape of the particular entry employed. If a 
tortuous entry is employed the labyrinth will be 
tortuous. If a direct entry is used, there will be 
no noticeable labyrinth formed. Whereas any 
Vulcanizable resilient material, including the so 
called rubber substitutes, as well as varying de 
grees of vulcanized rubber may be employed for 
the formation of our improved plug, we prefer to 
use a crude rubber composition. 
The finished bridge plug is then introduced 

into the open end of the charged electric blasting 
cap shell 23 and crimped into a water impervious 
relationship with said shell. 
The foregoing method of aSSembly as Well as 

the electric blasting initiator resulting there 
from, offer outstanding advantages over the art. 
By the development of a method of assembly 
wherein no waterproofing or sealing materials are 
necessary, we have eliminated the hazards in 
herent in the old process of pouring molten ma 
terials by handlinto a loaded shell. In our process, 
the bridge plug is simply crimped in place in the 
loaded shell, a step which may be readily mech 
anized, and carried out at normal temperatures. 
Furthermore, our assembly, is an exceptionally 
strong one mechanically, thus permitting greater 
exposure security without damage to the blasting 
cap. Tests have demonstrated that blasting caps 
made by our invention are capable of consistently 
withstanding much higher water pressures than 
the ordinary type wherein waterproofing and 
sealing materials are employed. In addition, the 
elimination of such Waterproofing and sealing 
compounds makes possible an initiator of much 
smaller length. 
The double molding feature disclosed in the 
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foregoing, including the step of molding two plugs . 
on the same set of leg wires and severing the wires 
between said plugs, is disclosed and claimed in 
U. S. Patent No. 2,204,994 to Johnson granted 
June 18, 1940, and accordingly is not claimed as 
part of the present application. 

In the foregoing, we have described our in 
proved initiator in detail. It will be apparent, 
however, that many variations may be made with 
out departing from the scope of our invention. 
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We intend, therefore, to be limited only by the following claims. 
We claim: 
1. The method of producing a water impervio 

electric blasting initiator, which comprises mold 
ing a rubber-like material about the leg wires of 
said initiator under conditions of heat and pres 
sure to form simultaneously a rubber-like bridge 

O 

5 

plug and an extension of decreased area of cross 
section extending from the base of said plug sur 
rounding and closely adhering to said leg wires as 
a waterproof seal and crimping a charged shell 
about said rubber-like plug in Waterproof rela 
tionship therewith. 

2. The method of producing a water impervious 
electric blasting initiator, which comprises mold 
ing and vulcanizing a rubber-like material about 
the leg wires of said initiator under conditions of 
heat and pressure to form simultaneously a rub 

3 
ber-like bridge plug and a relatively narrow 
rubber-like extension beyond the base of said plug 
surrounding and closely adhering to said leg wires 
and crimping a charged shell about said rubber 
like plug in Waterproof relationship therewith. 

3. The method of producing a water impervious 
electric blasting initiator, which comprises pass 
ing each of the leg wires of said initiator through 
a tortuous entry into a mold, molding and vul 
canizing a rubber-like material about said wires 
of said initiator under conditions of heat and 
pressure to form simultaneously a rubber-like 
bridge plug and a relatively narrow rubber-like 
extension beyond the base of said plug surround 
crimping a charged shell about said rubber-like 
plugin waterproof relationship therewith. 

CHARESROENSON 
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ing and closely adhering to said leg wires and 15 

  


