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1 Claim.

This invention relates to improvements in elec-
tric blasting caps, the principal object being the
provision of means whereby the possibility of

premature or unintentional detonation of the cap

resulting from an accumulated electrostatic
charge is reduced to a minimum. Although the
present improvements possess utility in various
fields in which blasting caps and the like are em-
ployed, the invention is especially applicable to
caps intended or adapted for use in the initiation
of seismic impulses in the field of seismic survey-
ing.

The invention is described herein as applied to
a conventional form of blasting cap having a
metal shell or container in which are suitably dis-
posed a base charge, a primer charge and a fine
resistance wire, commonly called a bridge wire,
the latter being disposed in continguous relation
to the primer charge and being supplied with

firing current from leads extending into the shell ¢

through sealing and waterproofing plugs. In the
normal use of such blasting caps, the conducting
leads to the bridge wire occasionally develop an
electrostatic charge which discharges to the
metal casing at a point in proximity to the primer
charge so that the latter is ignited, which in turn
detonates the base charge, and such premature
and unintentional explosion of blasting caps has
not infrequently been the cause of serious acci-
dents. It has been proposed to reduce this risk
of premature explosion by connecting one of the
conducting leads to the cap shell, but this has not
proven satisfactory owing to the possibility of a
broken lead or failure of the short between the
ends thereof. Furthermore, any method involv-
ing deliberate exposure of the ﬁrmg circuit is nec-
essarily hazardous.
It is, therefore, proposed by the instant inven-
tion to provide, in an electric blasting cap of the
* type described, means constituting a high resist-
ance path between each of the conducting leads
and the shell at a point sufficiently spaced from
the primer charge to permit the discharge of an
electrostatic charge between the leads and the
shell without igniting the primer charge, The
resistance of this electrostatic discharge path is
sufficiently high to prevent appreciable leakage
therethrough of the usual ignifion current but
sufficiently low to permit discharge therethrough
of electrostatic charges on the leads or shell such
as establish a high potential difference therebe-
tween, and lower than the resistance afforded be-
tween the leads and the shell at any point suffi-
ciently close to the primer charge to give rise to
the hazard of premature detonation,
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Other and further objects and lesser features of
the invention will be more apparent to those
skilled in the art upon a consideration of the ac-
companying drawing and following specification
wherein are disclosed several exemplary embodi-
ments of the ihvention with the understanding
that such changes and combinations in and of the
features thereof may be made as fall within the
scope of the appended claim without departing
from the spirit of the invention.

Several embodiments of the invention are illus-
trated in the accompanying drawing, in which:

Figure 1 is a Iongitudinal sectional view
through an electrical blasting cap to which the
invention has been applied; and

Figures 2 and 3 are similar views nlustra,ting
modified constructions.

The cap shown in Figure 1 comprises a metal
shell 10 in which is contained a base charge I,
for example dynamite or blasting gelatine, and a
flash compound or priiner charge 12 of fulminate
or the like. The primer charge surrounds a re-
sistance or bridge wire (4 of g suitable metal
alloy, the bridge wire extending between conduct.
ing leads 1% through which the firing current is
supplied, The primer charge may first be made
into a paste of nitrocotton lacquer, and pressed
into the shape shown around the bridge wire, so
that on drying and shrinking it adheres closely to
the latter. The conducting leads 15 extend into
the outer end of the shell through the ysual sul-
phur plug 8 and waterproof plug {9, and are
supported near their lower ends, wmch are bare,
by a bridge plug 20 of insulating material. It will
be understood that the structure thus far de-
scribed is quite conventional and that the details
thereof form no part of the present invention ex-
cept to the extent that they are modifieq for the
intended purpose as hereinafter described,

Intermediate the waterproof plug 19 and the
bridge plug 20 is introduced a layer 22 of a suit-
able resistance compound, for example, graphite,
providing a path through which electrostatic
charges accumulating on the leads 15 may be
discharged to the casing. The composition of

this layer should, as hereinbefore indicated, offer

sufficiently high resistance to the leakage of fir-
ing current between the leads 15 as to prevent
substantial lowering of the applied voltage
across resistance wire {4, so that the time re-
duired to detonate the cap is not unduly length-
ened, but sufficiently low to insure that the high
potential electrostatic charges will be discharged
therethrough and will not pass from the leads
to the shell at a point so near to the priming
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charge that unintentional ignition of the latter
may océur,

Figure 2 of the drawing illustrates a modified
arrangement in which the base leads are de-
formed at & point intermediate the waterproof
plug 19 and the bridge plug 20 so as to extend
into close proximity to the metal shell. The
spacing between the leads and the shell at this
point is appreciable, so that there is no leakage
of firing current, but the gap thus provided is
sufficiently short to permit the discharge of an
accumulated electrostatic charge at this point.
Any other suitable construction which in effect
extends the conducting parts of the shell and
leads into close proximity to form the requisite
discharge gap may be employed; for example,
gap electrodes may be mounted on the shell, on
the leads, or on both. To ensure the mainte-
nance of a gap of fixed length, insulating spacers
may be used.

In the embodiment illustrated in Figure 3 of
the drawing, the waterproof plug is omitted and
seals 25 of suitable material, for instance glass
or other vitreous material, are disposed in spaced
relation to provide therebetween a chamber 26
in which is contained a suitable gas or vapor ca-
pable of ionization to facilitate discharge of an
electrostatic charge from the leads to the shell
at an appreciably lower potential therebetween
than an air gap of similar length,

Various combinations of the several modified
forms of the invention may be effected to advan-
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tage and are contemplated hereby. Various
other forms of leakage path capable of main-
taining the shell and leads at substantially the
same electrostatic potential, or of reducing the
electrostatic potential therebetween, may be em-~
ployed.

Such elements of Figure 1 as are conventional
and as are duplicated in Figures 2 and 3 are
designated by the same reference characters.

Having thus described the invention, what is
claimed as new and desired to be secured by
Letters Patent is: /

An electric blasting cap, said cap including a
conducting shell containjng a primer charge, a
bridge wire embedded in said primer charge and
conducting leads connected by said bridge wire,
insulating sealing means for said shell in which
said leads are laid, and means forming with the
shell wall a sealed chamber containing an ion-
izable gas affording high resistance path be-
tween each of said leads and said shell from
points on said leads spaced substantially from

“said primer charge, the resistance of said paths

being such as to permit discharge therethrough
of electrostatic charges on said leads or shell
which establish a high potential difference there-
between, but being appreciably lower than that
afforded between said leads and said shell at
points adjacent said primer charge, whereby det-
onation of the cap by electrostatic discharge is
precluded.
PETER E. NARVARTE.




