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(No model.)

Lo all whom it may concerm:

Be 1t known that I, HENRY JULIUS SMITH
a citizen of the United States, residing at
Pompton Lakes, county of Passaic, State of

New Jersey, have invented certain new and

useful Improvements in Magneto-Electric Ma-
chines, of which the following is a full, clear,
and exact description, reference being had

to the accompanying drawings, forming part

of this specification.
My invention relates to that class of mag-

neto-electric machines known as dynamo-

magnetic machines,and which are used princi-
pally to develop an intense electric-current
for application in firing fuses in blasting op-
erations and analogous purposes. In ma-
ciiines of this class the electricity is devel-
oped by the rapid rotation of the armature
and acecumulated in the electro-magnets until
a charge of adequate volume and intensity
to elfect the intended purpose has been ob-
tained; and, as such machines are at present
constructed, means are provided for auto-
matically shifting the current from the con-
densing-circuit in the machine to a single
outside circuit through which the desired
effect 1s to be prod ueed

It has been found desirable, in order to ob-
tain the greatest efficiency, espeually in the
firing of fuses in blasting, to rotate the armas-
ture with avelocity which increases from the
beginning of its motion to the instant when
the developed and accumulated current is
shifted from the condensing-circuit to the
working-circuit, and to effect this shifting of
the current at the instant when the armature
has attained the maximum of its rotation.
'T'o accomplish this a bridge or switch has
been placed in the said condensing-circuit,
in the path of the movement of the arma-
ture-operating device, and adapted to be
opened by direct impingement of said device
thereon, at or near the completion of its ar-
mature-operating stroke. By this meangthe
fully developed current has been caused to
pass to a single outside or working circuit, in
which the fuses and their blast-charn‘es are
interposed, and to fire the same; but, owing
In part to the fact that the energy accumu-
lated in the condensing-circuit is.not instantly

, I

ing-circuit, and, in part, to the conservation
of such energy by a continuance,in a degree,
of the generation of thecurrent subsequently
to its shift to the said circnit, the current

will possess or maintain a potency which will

endure at least until the force i1mparted by
the current to the blasting-charges 15 ex-
hausted.

Theobject of my presentinvention is to pro-
vide means to utilize this enduring potency
of the electric current for purposes of ignition
in blasting-operations and analogous uses.

To this end, my invention consists in the
combination with the operating-device ol the
rotary armature of a dynamo-magnetic elec-
tric machine, and a switch located, relatively
to said armature-operating device, to have
mechanical connection established with, and
to be actuated by the movement to rotate
sald armature, of said operating-device, and
adapted to pass the developed carrent from
the ecircuif, in such machine, 1n which the
current is generated and coudensed, to an
outside or working-circuit, by salid mechani-
cal connection of said device with sald switeh,
of an additional switch or switches, or ter-
minal, or terminals, one or more, adapted to
successively pass the current from said worlk-
ing-circuit toan additionalindependent work-
ing-circuitor circuits, and located tohaveelec-
trical contact successively established with
the said first switeh and with each other, by a
continnance of the movement of said arma-
ture-operating device, before the potentiality
thereby successively imparted tothe ignitible
devices interposed respectively in the several
circuits is therein respectively exhausted.

Ficure 1 is a side elevation of a dynamo-
magnetic machine containing my invention.
Figs. 2 and 3 are respectively end elevations
of the opposite ends of the machine; and [Fig.
4 is a side elevation of a machine illustrating
a modification of my invention.

A is an electro-magnet, between the curved
recesses on the inner faces of the poles of
whieh is the armature B, which is journaled
by its arbor, C, to rotate in brackets secured
to opposite ends of the magnet-poles. Upon
one end of the armature-arbor 1s arranged a
commutatorof theor dina,rvconstruetion CON-

“dissipated when the current is passed there- | sisting of the semi- cylindrical plates ¢ ¢’ Suit-
from to and traverses the

said single work- i ably insulated from each other and the arma-
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- rent, by the rotation of the armature, the cur-

ture and each connected with one end of the
wire with which the armature is wound, and
the springs D D bearing respectively on said
plates and respectively connected with the
magnet-coil terminals. The opposite magnet-
coil terminals are connected to serew posts If
I/, respectively, and said posts are connected
by wirese, e’, respectively, with a bridge &z and
spring-terminal I, the said bridge spanning
the upward curved end of said spring-termi-
nal, which is in contact with said bridge, and
which contact is preserved by the tension of
the said spring-terminal when in normal po-
sition, as shown. The circait thus formed by

the magonet-coils, wires e, ¢ and their de-
b pj )

seribed terminals in contact, and which con-
stitutes the condensing-circuit, is thus kept
closed. During the development of the cur-

rent ig, in this machine, traversing two cin-
c¢uits, or, a main cireuit divided ‘Lhrouﬂh a
portlon of its length into two unequal pamtcs
of which one, eonstltuted by the wires m, m/,

running from the posts I I, 1eqpecuve1y, 15
an outside or working-circuit 1n which fuses
n are interposed; and through this outside
circuit only & small portion of the volume of
the current passes during its development, as
the resistance of this circuit 18 the greater;
while through the described condensing-cir-
cuit within the machine the larger portion of
the carrent passes and accumulates, as the
resistance of this circuit is the lesser.

In this machine the armature-operating de-
vices comprise a loose-pinion I mounted on
an end of the armature-arbor, and adapted,
by means of the clutch I” and spring ¢, when
rotated in one direction, to rotate the arma-
tare, but to rotate treely in the opposite di-
rection without moving the armature. 'T'hey
also comprise a reciprocatory rack-bar I,
which meshes with the said pinion I, and
which is of such a length that when 1t ap-
proximates the limit of 1ts movements in the
direction to accomplish the rotation of the
armature, and the armature has attained 1ts
maximum velocity,its end will impinge upon
the free extremity of the spring-terminal L,
which is, for this purpose, located 1n the path
of the movement of said bar and remove said
terminal from contact with said bridge G.
By this means the described eondensme-cu-
cuit is shifted from Sald condensing-cireuit or
working-circuit m, m’, in consequence of the
breaking of said condensing-cireuit, and fires
the fuses 2 in said working-circuit.

I make no claim herein to the combination,
in a dynamo-magneto electric machine, of the
devices thus far pmtleulmly deseubed asthe
same has been patented to me under Lettels
Patent No. 210,296; nor, do I wish to be un-
derstood as confining myself in my present
invention to the combination with the further
devices to be presently herein described of
the specific devices hereinbefore particularly
described which constitute the generating ap-

¥
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current from the cireunit in the appliance in
which the current is generated and acecumu-
lated, to an outside or working-circuit; inas-
much as any known or equivalent appliance
may be employed to generate and aceumulate
the electric current, and the armature may
be operated by the use of levers, segments ot
cireles, or other well-known devices for pro-
ducing intermittent or reciprocating motion,
while the shifting of the current from the cir-
cuit in which it is generated and condensed
to the working-circuit, may be accomplished
by anyother of the well-known positively op-
eraled switch-devices, located in such rela-
tion to said armature-operating device as to
have mechanical connection established with,
and to be actuated by the movement of the
armature-operating device to rotate the arma-
ture, subst&utially as desecribed.

At I, Figs. 1, 2, and 3, I show a terminal,
or anvil, which 1is loeated relatively to the
spring-terminal 11, so as to be struek by, and
have clectrical contact thereby established
with it, by the said spring-terminal I, owing
to a continuance of the movement of the op-
erating-device IX in the direction to rotate the
armature, after contact between the bridge-
terminal &, of the condensing - circuit, and
sald spring-terminal 11 has been broken by
the flexure or movement of the terminal II,
due to the impingement upon it of said oper-
ating-device . 'Thesaid terminal II” is elee-
tueally connected toa screw-post * by a wire
e*, and from said post eatenda a line-wire m?,
which is united to wire m” by a wire m°, thus
constituting an additional and independent
working-cireuit n2% m”, m’, in which fuses »/

- are interposed.

In Kig. 4 I show a second spring-terminal
II? interpoesed between the spring-terminal 11
and the terminal I’ and suitably insulated,
and located relatively to said other terminal
s0 as to be struek by and have electrical con-
tact thereby established with it by the termi-
nal Il, owing to the continuned movement of
the armature-operating device I 1n the direc-
tion to rotate the armatare, as hereinbefore
set forth, and to subsequently strike, and
thereby establish electrical contact with, the
terminal 117, owing to the flexure or move-
ment of said terminal 1i* together with that
of terminal- II due to a further continued
movement of thesaid armature-operating de-
vice in the direction to rotate the armature.
The said telminaul I1% is electlically connected
to a screw-post K9 by a wue ¢’ and from said
post extends a line-wire m* which is united to
wires m’ m® by a wire m?, thus constituting a
further additional independent working-cir-
cuit in which fuses n* are interposed.

Nowitisevidentthat during the movement
of the armature-operating device IL,in the di-
rection to rotate the armature, and prefer-
ably, asset forth, when the armature thereby
approximates the maximum of 1ts velocity,
mechanical connection will be effected be-

pliance and a meanstor shlftmﬂ* thegenerated ! tween the said operating deviee and the ter-
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minal H, therebylshifting the developed cur-

rent from the circuit in the machine in which
it has been generated and accumulated, to
the first deseribed working-circuit in wilch
are the fuses n, which are thereby fired; and
thereafter thereby establishing contact be-
tween the terminal H and terminal H?; or suc-
cessively establishing contact befween ter-
minal I, terminal H? and terminal ', so that
the ecurrent may pass successively from the
condensing-circuit to said first working-cir-
cuit firing the fuses ntherein, and the second
described working-circuit, in which are the
fuses n” which are thereby [lired; or success-
ively from the condensing-circuit to the sev-
eral deseribed working-circuits, suecessively
firing the fuses n, n’ and »° respectively in-
terposed in said working-eircuits; and 1t is
evident that {he said several described ter-
minals may be arranged relatively to each
other and to the armature-operating device,

‘as shown, that so limited, though appreciable

spaces of time will successively elapse Dbe-
tween the shift of the current from the con-
densing-circuit successively to the several de-
seribed working eircuits, that the current, the
energy of which in the condensing-circuif,
after the current has been initially shifted to
the first deseribed working-cireuit, 1s con-
served by the continuanece of the rotation of
the armature, owing to the continued move-
ment in the direction to rotate the armature
as described, of the armature-operating de-
vice in successively establishing the several
desceribed terminal contacts, willsuccessively
pass to the several working-circuits betore
the potentiality imparted by it to the fuses
respectively interposed in the several circuits
is therein respectively exhausted.

I do not limit myself to switches and ter-
minals in the form shown and described; as
it is obvicus that any of the well-known ter-

“minals or positively operated switching-de-

vices may be employed in place thereof, ar-
ranged relatively fo the armature-operating
device and adapted to be actuated thereby in
its movement in the direction to rotate the
armature, without variation from the essen-
tial nature of my invention.
Itisapparentthatbymeansof my invention
the potencyorenergyexisting afterithas been
shifted to and has traversed an initial work-
ing-cireuit, in the single developed electric-
current, and whieh 18 conserved, in the cir-
cuitin which it is generated and accumulated

by a continuance, subsequently to its shift

to said initial working-cireuit, of the rotation
of the armatuare due to the described con-
tinued movement of the armature-operating
device, may be utilized to pass to and do ef-
fective service in blasting operations in an
additional working-circuit, or circuits, suec-
cessively; and that, thereby, in blasting-op-
erations, several independent working-cir-
cuits may be constituted extending, respsect-
ively, from the generating-appliance to blast-

ez}

ing distances from the surface or outward
wall of the rock or other material to be dis-
lodged, and that a single electric current
may be passed successively over the several
circuits, whereby the charges in the holes
nearest the outward rock-face may Dbe ini-
tially exploded andthe outward layerof rock
be initially dislodged, and, subsequently, the
charees in the holes at progressively 1ncreas-
ing distances from the first holes may be suec-
cessively exploded and successive layers of
the rock dislodged.

I make no claim herein to the method of
utilizing electricity for purposes of ignition
in blasting-operations, which consists in pass-
ing an electric-currenf, from a clrcuit in
which it is generated and accumulated, over
a circuit in whiceh ignitible devices are inter-
nosed, and subsequently, and before the po-
tentiality successively imparted by the said
current to the ignitible deviees in the several
circuits is therein respectively exhausted,
passing the said current over an additional
independent cireuit, or circults, one or more,
successively,in which additional cireuits far-
ther ignitible devices are interposed; but 1
reserve the same herefrom and have madelt
the subject-matter of claim 1n a separate ap-
plication for Letters-Patent,Serial No.515,057;
nor do I make claim herein to the improve-
ment in the art of blasting which 1s,in part

t attainable by my present invention, and

which consists in locating blast-holes, in the
rock, or other material to be dislodged, at
progressively l1ncreasing distances, succes-
sively, from the surface or outward face of
the rock-wall; constituting a series of inde-
pendent electrie circuits extending severally
from an electrical generator to the blast-holes,
respectively, with the fuses or other ignitible
devices of the blasting-chargesinsaid several
holes interposed in said eircuits respectively;
and causing a single electrie-current to sue-
cessively traverse sald several cireuits before
the potentiality thereby successively im-
parted to the blasting - charges interposed

in the several cirenits 1s therein respectively

exhausted; but I reserve the same herefrom
and make it the subject-matter of clalm in
said separate application for Letters-Patent,
Serial No. 513,957.

What I claiim as my invention, and desire
to secure by Letters Patent, 18—

In a dynamo-magneto electric machine, the
combination with the armatuare-operating de-
vice, and a switeh located, relatively to said
armature-operating device, to have mechani-

| cal connection established with, and to be

actuated by the movement, to rotate said ar-
mature, of said operating-device, and adapted
to pass the developed current from the cir-
cuit in the machine in wnich the current is
oenerated and condensed to an oufside or
working cireuit, by said mechanical conneec-
tion of said deviee with said switeh, of an ad-

- ditional switeh, or switehes, terminal, or tor-

ing-charges located at progressively increas- i minals, one or more, adapted to successively
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pass the current from said first working-cir- | current to the ignitible devices interposed
cuit to an additional independent working- | respectively in the several circuits 1s therein 1o
circuit or eircuits, one or more, and located | respectively exhaunsted, substantially as and

to have electrical contact successively estab- | for the purpose specified.

5 lished with the said first switeh and with each IT. JULIUS SMIUTTL
other, by a continuance of the movement ol AWitnesses:
said armature-operating device, before the ARDEN b, FITCH,

potentiality soeeessively imparted by sard | AT FALRS.
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