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UNITED STATES PATENT OFFICE.

CHARLES H. RUDD, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE WESTERN
ELECTRIC COMPANY, OF SAME PLACE.

ELECTRICAL DETONATOR.

SPECIFICATION forming part of Letters Patent No, 556,904, dated March 24, 1896,
Application filed February 3, 1894, Serial No. 498,088, (No model.)

To all whom it may concern:

Be it known that I, CHARLES H. RUDD, a
citizen of the United States, residing at Chi-
cago, in the eounty of Cook and State of Illi-
nois, have invented a certain new and useful
Improvement in Electrical Detonators, (Case
No. 35,) of which the following is a full, clear,
coneise, and exact description, reference be-
ing had to the accompanying drawings, form-
ing a part of this specification.

My invention relates to electrical detona-
tors; and its objeet is to effect the simultane-
ous firing of a number of cartridges by means
of an electric current and to reduce to a mini-
mum the necessary current-carrying conduec-
tors.

In an application, Serial No. 494,725, filed
December 27, 1893, I have described an ex-
plosive cartridge adapted to be fired through
the agency of electricity, the cartridge com-
prising an explosive material in which are
embedded conductors of electricity, through
which an electric current may be passed to
raise the explosive material to a desired tem-
perature, at which time an igniter is adapted
to fire the explosive material. The igniter
comprises as the igniting element a wire
adapted to be heated by the passage of an
electric current to such a degree of tempera-
ture that the surrounding material is fired by
the heat received therefrom. In said appli-
cation Iprovided three conductors extending
to the cartridges for conveying the necessary
heating and firing currents, one of the con-
ductors being individual to the heating-coils,
another to the igniting-conductors, while the
third was common to the two. By the pres-
entinvention I am enabled to dispense with
one of the conductors, using only two con-
ductors, which serve to carry both the heat-
ing and the igniting currents.

My invention in its preferred embodiment
comprises heating and igniting conductors so
connected and adjusted that when the heat-
ing-current is traversing the circuit the cur-
rent through the igniting-conductors is in-
sufficient to bring the same to the igniting-
temperature, means being provided for in-
creasing the strength of the current travers-
ing the igniting-conductors when it is desired
to fire the cartridges, thus causing them to

rise in temperature to effect the firing of the
explosive material. While I preferably se-
cure the increase of current in the igniting-
conduector by changing the strength of the
total current, I may accomplish the flow of
ingcreased current through the igniting-con-
ductor in other ways.

In an application, Serial No. 498,987, filed
February 3, 1894, 1 have described means for
producing explosions wherein the increased
flow of current through the igniting-condue-
tor is accomplished by a reversal of the cur-
rent, and so far as such means are embraced
by the claims herein said application is to be
considered subsidiary hereto.

I will describe my invention in detail in
connection with the accompanying drawings,
in which—

Figure 1 is a diagrammatic view of a num-
ber of cartridges connected in series after the
manner of myinvention, the igniting-condue-
tors being located in parallel with portions of
the heating-conductors. TFig. 2 is a similar
view showing the several cartridges connect-
edin multiple. Fig. 3isadiagrammatic view
showingtheigniting-conduectors and the heat-
ing-conductors connected in multiple. Tig.
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4 is a diagrammatic view showing the ignit- .

ing-conductors and the heating-conductors
connected in series. IFig. § is a sectional
view of a cartridge embodying my invention.

Like letters refer to like parts in the sev-
eral figures.

As shown in Fig. 1, the heating-coilsa « of
the several cartridges bl are connected in se-
ries in an electrie circuit. The igniting-con-
ductors ¢ ¢ are placed in parallel with por-

tions of the heating-conductors, the resist-

ance of the igniting-conduector being such rel-
atively to the portion of the heating-conduc-
tor in parallel therewith that when the nor-
mal heating-current is traversing the circuit
the current shunted through the igniting-con-
duetor will be insufficient to raise said con-
ductor to the igniting temperature. Whenit
is desired to effect the firing, the currentisin-
creased by cutting out the resistance d, which
may remain in eireuit during the heating pro-
cess or the current may be increased in any
of the other well-known ways, as by increas-
ing the voltage of the dynamo.
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In Fig. 2 theheating-conductors of the sev-
eral cartridges are shown connected in mul-
tiple, the wnltmo conductors, as before, be-
ing placed in parallel with por’mons of the
heating- coﬂs

In FIO 3 the igniting-conductor is placed in
pamllel with the whole heating-coil, the ad-
justment of resistance being such that the
current diverted through the igniting-con-
ductor during the heatlno process will be in-
sufficient to raisethe said eonductor to the ig-
niting temperature.

In I“w 4 the igniting-conductors are con-
nected in series W1L11 the heating-coils, the
voltage between the terminals of the igniting-
conduetor being insufficient during the heat—
ing process to cause sufficient eurrent to pass
therethrough to heat the igniting-conductor
to the iwnitino temperatur VVhen the ig-
m’mnO-conductms are thus connected in se-
ries, if preferably employ auxiliary or current-

carrying conductors in parallel with the ig-
niting-conductors, as shown in dotted hnes
The purpose of the current-carrying conduc-
tor is to convey current to the igniting-con-
ductors later to ignite when one 1<rluter shall
havereacheda fusmrrtemper(.tture inadvance
of the others; but as this feature forms the
subject-matter of an application, Serial No.
498,986, filed February 3, 1894, I need not en-
ter furthel into descuptlon

Having described my invention, what I
claim as new, and desire to secure by Letters
Patent, is—

1. The combination with explosive mate-
rial, of heating-coils and an igniting-conduc-
tor in a common electrical circuit, and means
for passing the heating-current through the
heating-coils and an igniting-current through
the igniting-conduector; substantially as de-
seribed.

2. The combination with explosive mate-
rial, of heating-coils and an igniting-conduc-
tor in-a common electrical circuit, and means
for passing a heating-current through the cir-
cuitand subsequentlyincreasing the strength
of the current to ignite the igniting-conduc-
tor; substantially as deseribed.

3. The combination with explosive mate-
rial, of heating-coils, an igniting-conduectorin
parallel with a whole or a part of said heating-
coils, and means for increasing the strength
of the current flowing to ignite said igniting-
conductor, after the explosive material has
been heated by said heating-coils; substan-
tially as described.

In witness whereof 1 hereunto subseribe my
name this 26th day of January, A. D. 1894,

CHARLES H. RUDD.

Witnesses:

W. CLYDE JONES,
GEORGE L. CRAGG.
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