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ART OF BLASTING.

" SPECIFICATION forming part of Letters Patent No. 534,289, dated February 19, 1895.
Application filed June 8, 1894, Serial No, 513,957, (Nomodel.) |

To all whom it may concern:
e it known that I, HENRY JULIUS SMITH, a
citizen of the United States, residing at Pomp-

ton Lakes,county of Passaic,and State of New

Jersey, have invented certain new and useful
Improvementsinthe Arvof Blasting, of which
the following is a full, clear, and exact de-
seription, reference being had to the accom-
panying drawings, forming part of this speeci-
fication. | | |

My invention relates to blasting operations,
wherein an electric current is employed to ig-
nite the fuses for the explosion of the blast-

ing charges in therock or other material to be
dislodged. |

In the utilization of electricity for the pur-
pose of igniting fuses in blasting operations,

it has been the prevalent custom to employv a
portable appliance,such as the dynamo-mag-
netic machine now in general use, for the gen-
eration of the electric current at such various

places in the field of operations as may be |

necessary and expedient for its effective ap-
plication to an electrie-cirecuit in which the
fuses are interposed, in which appliance, or

machine, it is usual fo accomplish the gen- |

eration of the current by a single impulse, or
the movement through a definite and prede-
termined interval, of the generator-actuating
device at the hands of the operator. Means
have been provided whereby when the gen-
erated current aceumulated in the appliance,
or machine, has attained the requisite vol-
ume and intensity, it is passed to and trav-
erses a fingle working-circuit containing the
fuses or ignitible devices; but, owing, in
part, to the fact that theenergy accumulated
in the generating and accumulating appli-
ance, or machine, 18 not instantly dissipated
when the current is passed therefrom to and

traverses the said single working-circuit, and,

in part, to the conservation of such energy
Dy a continuance, 1n a degree, of the genera-
tion of the current subsequently to its pass-
ing to the said cireuit, the current will pos-
sess or maintain a potency which will enduare
at least until the force imparted by the cur-
rent to the ignitible devices is exhausted.

One object of my present invention i1s to
utilize for purposes of ignition, in blasting
and analogous operations, this said enduring
potency of the electiric current.

|

|

To this end, my invention consists, pri-
marily, in the method of utilizing electricity
for purposes of ignition in the art of blasting,
&e., which comprises passing an electric-cur-

rent, from a circuit in which it is generated .

and aceumulated, over a circuit in which ig-
nitible devices are interposed, and, subse-
quently, and before the potentiality success-

ively imparted by the said current to the ig-

nitible devices in the several circuits is ex-
hausted, respectively, passing the sald cur-
rent over an additional independent eircuit,
or circuits, one or more, successively, in which
are interposed further ignitible devices.
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In many cases, in blasting operations, and

particularly in the excavation of headings or
tunnels, it is desirable to dislodge several
layers or portions of the rock in succession,
first breaking and throwing down that por-

{ tion at the rock-surface, and following this

dislodgment with the successive breaking
and throwing down of layers or portions which
are progressively farther distant from the

operation of firing of the blast-holes.

My present invention also comprises the
method of blasting which consists in locating
blast-holes,in the rock to be dislodged, at pro-
agressively inereasing distances, successively
from the surface or outward face of the rock-
wall; constituting a series of independent
electric-circuits extending, severally, from an
electrical-generatorto the blast-holes, respect-
ively, with the fuses, or other ignitible de-
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surface, and to accomplish this by a single

30

vices, of the blasting-charges in said several

holes,interposed in said circuitsrespectively;
and causing a single electric current to trav-
orse said several circuits, successively, be-
fore the potentiality thereby successively im-

9

parted to the blasting charges interposed in
the said several circuits is exhaunsted respect-

ively; whereby the blasting-charges in the

holes nearest to the rock-surface may be ini-
tially fired, and thechargesin the holes which
are progressively farther distant from the
rock-surface may be subsequently success-
1vely fired. . |

In the dynamo-magnetic machines which
are generally employed to develop an elec-

| tric-current for the purpose stated, the devel-

oped current is accumulated in the electro-
magnet until a sufficient volume and intensity
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ect the desired purpose have been ob-

to e

talned. The current during its development

- passes over acircuit which is divided through

s

a portion of its length into two unequal parts,

the shorter of Whl(‘h comprises the magnet-

coils and their intermediate oonnectlone and
to the pole-posts ot the machine, while the

longer consists in the line-wires leadmﬂ' from

sald - posts to the blasts and in which the
fuses are mterposed The said shorter part
of the circuit is commonly ealled the *con-

densing-circuit,” it being that part in which,

owing fo its lesser resistance, the ¢urrent ac-
oumulates as it is developed; while thelonger
portion is denominated the * working -cir-
cuit,” or cireuit of application, the resistance

of which is the greater; whereby, during the

.. - tion thereof traverses it.
.20

development of the ourrent only a minor por-
In heretofore util-
1zing the current accumulated in the said con-
densing-ciroui_t in said machines, the said con-
densing-circuit has been broken when the

current has been fully developed, which has

~ obliged the said developed and condensed

.25

cmrent to traverse the outslde or working-

~eircuit, wherein it encounters resistance in

39

each fuse of a platinum-wire bridge, which,

by that resistance, is heated to redness, or
more, thus ln'mtmﬂ' the priming in each fuse

and firing the bldsts

- means which may be employed to carry out

35

eircuit bas been traversed by the condensed

40 current, and a second working-circuit.

the primary feature of my invention, the con-
densing -circuit being, in this view, shown
closed. Tig.2illustrates the relative position
of the devices after the condensing-circuit
has been broken and connection estabhehed
between the first working-circuit, after such

IFig.

- 3 1llustrates the relative position of the de-

vices after the second working-circuit has

- been traversed by the current and connection

45

has been established with a third working-
circuit; and Fig. 4, illustrates my invention
as apphed toan 1mproved method of blasting,
as set forth. |

In pi*aotlomrr my invention, the eleotuo-

current may be, and 1s, preferably and Coii-
veniently, developed b}* means of the well-

known dynamo-magnetic machines now gen-

~erally in use for generating electricity in

o blastlnﬂ-operatlons
such a machine are illustrated in Figs. 1 and
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The essentlal parts of

4, comprising an electro-magnet M between
the_cores m of which is arranged the rotary

armature N, withthe commutator N” attached
on one end of the armature-arbor n. These |

parts are of the ordinary construction and
have the usual connections in such appara-
tus. Motion is given to the armatule by a
rack-bar R’, gearing with a pinion 7’ on the
armature-arbor, as shown; the downward
movement of the bar Servinn" to rotate the ar-
mature for the development of the electric
current.

A circuit is estabhsherl by the mawnot ooﬂS,

In the drawings, Figuare 1 illustrates a

534,289

[ the opposate terminals w, w’ thereof whwh

are connected to the pole- posts P, P’, respect-
ively, the wires w? w?® which eonneot sald

posts reepeotwely to a spring-terminal s,and

a bridge s’ with which said terminal is in
contact, and the line-wires E, E/, extending
outside the machine between the posts P, P/,
and in which the fuses, as at o, are mtel-

posed..

two unequal parts, the longer oon51st1on* of
the line-wires K, E’, whwh constitute the
working-cireuit running to the blasts and in
which are the fuses; end the shorter com-

PllSlng the matrnet-omls, their terminals w,
w the wires w?, 103 the terminal s and bud oo
s, oonentutmw ‘the eondensmﬂ'-olromt

It is evident tha,t while the ourrent is belon*

'developed by such a machine, but a very

The cireuit thus eqtabhehed it will
‘be seen, is divided, at the posts P, P’, into

75_‘_

small portion only of the volume of the cur-
rent will pass through the outside, or working-

circuit, as the resistance of this lonﬂ' circuit
18 the meater but that by far the oreater

portlon of the developed current will pass to

QO

the condensing-cireuit, owing to its lesser re- .

sistance.
effected bv the descent of the bar R’,as stated
and the free end of the spring - termmal

being in the path of said bar in its descent,
when said bar impinges upon said terminal,
1t will force s.-.—ud terminal from contact w1th
the bridge s”, thereby breaking the condens-
ing-eireuit, so that the fally developed and
aooumulated current will be obliged to pass

The rotatlon of the armature being

S 95
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over the outside or workmn‘-owomt and thus

ignite the fuses therein.
I make no claim herein to the descmbed

dynamo- maﬂ'netlo machine with its arrange-.

ment of ouomts and the meauns for breokmn

the short, or condensing-circuit, as set foﬂ:h i
the same having been pa,tented to me 1mde1_

IOS

TLetters-Patent No. 201,296; nor do I wish to

be understood as eonﬁmnﬂ-‘ myself, so far as

‘my present invention is oonoerned to the use
of this deseribed dynamo -magnetic machine
as & means for carrying out my invention.

Anyother known or equivalent apparatns or
appliance for the generation of an electric-

current may be employed in practicing my

(IO

invention; it being necessary,only, that such -

appllanoe should comprise 2 ‘“condensing-
cirenit,” or equivalent means for effecting the

"&CCHII]UL:LUOH of the current to produoe the
requisite volume and mtenslty thereot, to-
gether with means for passing the f ully de-

[20

veloped current from the condensing- eircuit -

to the outside or working-cireuit.

In carrying out the primary feature of my
invention, I pass the current, subsequently

125

to-its trevers'e of the working-circuit hereto- -

fore described, to an additional independent
circuit, or ecircuits, successively, in which

further ignitible devices are interposed, and
‘before the potentiality successively imparted.
by said current to the ignitible devices in the

several circuits 1s reSpeotwely therein ex-
hausted. .

I-:SO'- |
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An additional working-cireuitis shown con- | suecesswely imparted by the said current to

sistine of a line- -wire, E2 connected with a

post, P, and a wire, e, ‘connected to the wire, |

E’, running to post P’, together with a ter-
minal s°connected by wire, 14, to post P% and
adapted to have connection established with

i, as illustrated in Fig. 2, by the spring-ter-

IO

IS

20

minal s, after contact has been broken be-
tween said terminal s and the bridge s’ by
the movement of the terminal s actuated by
the descending bar R’. In this additional
circuit are interposed fuses b.

In IFig. 3 is illustrated the operation of
means which may be employed to establish
connection with a third working-cireuit com-
posed of a line wire E3 connected to a post P?
and a wire, ¢’, connected to wires, ¢, I, run-
ning to the post P’ together with a wire, 207,
eounec’rmﬂ an anvil $* to post P°. In this eir-
cuit are mtelposed fuses c.

- Itis evident that the terminal s* may be
arranged relatively to the terminal s, and the
anvil s’ relatively to the terminal 82, so that
a very limited, though appreciable, space ot
time will elapse between theinstant when the
movement of the terminal s, by the descend-

“ing bar R’, breaks the condensing-ecircuit, and
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that at which contaet 13 established between
said terminal s and terminal s°, by the further
descent of the bar; and that asimilarlimited,
though appreciable, space of time will elapse
between the Instant when the terminals s and
s* are put in contact and that at which con-
tactis established between the terminal s°and
anvil s° by the movement or flexure of the
terminal s* which may be a spring similar to
terminal s, actuated by bar R’ in its still far-
ther descent; whereby both said terminais, s
and s are dep essed in unison until the con-
tact between ter minal s and anvil s° isestab:
lished, as set forih, and as illustrated in Figs.

2 and 3; and it obvious that the arrangement

of the described terminals relatively to each
other and to the bar R’ may be such that the
spaces of time which will successively elapse
between the establishment of the several de-
seribed successive contacts, will be so limited
that such several contacts will be established,
successively, before the potentiality thereby
imparted by the current to the ignitible de-
vices 1n the several circuits is therein respect-
ively exhausted, and as the energy accumu-

lated in the aforesaid condensing-circuit will

not instantly dissipate when the current is
passed therefrom to the first working-circuit,

but will remain and exist in the condens-
ing-circuit during a brief but appreciable in-

terval of time; and as such energy will be

conserved by a continuance,in a degree, of the

generation of the current, by the prolonga-

tion of the rotation of the armature, due to
tke progressive movement of the rack-bar in
its descent to break the condensing-circuit

and establish the aforesaid contacts, the cur-

rent will be passed over the first working-cir-
cuit and will fire the fuses interposed thel ein;
and subsequently, and before the potentmhty

| the fuses in the several circuits is therein re-
spectively exhausted, will be passed to and
| over the additional working-circuit or eir-
cuits, successively, and will fire the fuses
therein respectively interposed.

i I do not limit myself to the employment of
these desceribed means and devices for carry-
ing out the essential feature of my invention,

lished between the said several circuits, suc-
cessively, subsequently to the initial passing
of the current from the condensing-circuit or
accumulator to, and traverse ‘rhereby of, the

thereby impmted succesawely by the cur-
rent to the fuses mterposed in the several cir-
cmts, respectively, 1s exhausted, may be used
in practicing my invention. -
- Inpracticing my improved method of blmt—
ing, blast-holes, as shown at A, B, C, Fig. 4,
- are_located, in the rock to be dlslodrred, .*;1,1;
pmﬂ‘le%wely increasing distances, success-
ively, from the surface, or outward face R of
therock-wall. 1t wﬂlbe understood that these
holes may be a succession ¢f single ones, or,
as illustrated in the drawings, may be a suc-
cession of series of holes.

The mdependent electric-cireunits E, E’ 2,
[ e, B’; and K3, ¢’, B/, are arranged to extend
from the her embefore de&crlbed electrical

| generator, as shown in Fig. 4, severally to the

lespeetwe blast-holes A, B and C, or the re-
spective seriesthereof, with the fubes, orother
ignitible devices, of the blasting-charges in
the several holes, interposed 1n said eir cults,
respectively, as mdleated at a,band ¢. Thos

of this feature of my 11:1ve11t10n and, in con-
formity therewith, a single eleetme cireuit 1s
caused to tmverse the descrlbed several cir-
cuits, successively; that is to say, the current

may be first sent over the circuit E, E’, where-
upon the charge or charges of the hole, or se-

ries: of holes A located nearest to the sur-

| face of the rock wall, the fuses ¢ of which

charges are interposed in this eircuit, will be
initially fired and the outermost layer or por-

first working-cireunit, before the potentiality

blasts are now ready for firing 11 pursuance

| tion of said wall will be first dislodged and

@3,
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| as it is obvious that any known or equivalent
means by which connection may be estab-
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Ithlown down; the current then being sent -

successively over the cireuits E? e, B/, and B3,

e’ E’,the chargesin the holes orseries of holes,
B, and C, the TFuses b and ¢ of which are in-
terposed respectively in said circuits, will be

layers of rock in which they are located will
‘be successively dislodged and thrown down.

To generate the afm esald electrie current
and to cause it to traverse the said several
| circuits successively, as set forth, the means
shown in Fig. 4 and heretofore fully described
may be eonveniently employed.

provementin the art of blasting, the rock, or
other material to be dislodged, may be broken
l oft and thrown down 1n layers or portions, be-

thereby successively fired, and the several

[20

I25

130
It is apparent that by my described im-
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2. The improvement in the art of blasting,
which consists in locating blast-holes, in the
rock or other material to be dislodged, at pro-’
oressively increasing distances, suceessively, 30

oinning with that portion which is at the sur- |
face of the rock-wall, and progressing suc-
cessively into the body of the rock.

I make no claim herein to such of the de-

vices as are novel whereby I carry out this
pnresentinvention, but]reserve the same here-

tfromm and make them the subject-matter of

claims in a separate application for Letters
- Patent, Serial No. §18,956. = _
" What I claim as my invention, and desire
to secure by Letters Patent, is—
1. The method of utilizing electricity for
purposes of ignition in blasting operations,
- which consists in passing an electric current,
from a circuit in which it is generated and

accumulated, over a cireuit in which ignitible -

devices areinterposed,and subsequently, and
before the potentiality successively imparted

by the said current to the ignitible devices
in the several cireuits is therein respectively .

exhausted, passing the said current over an

additional independent ecircuit, or circuits,

one or more, successively,in which additional

circuits further ignitible devices are inter-

posed, substantially as and for the purpose
set forth. _ o

from the surface or outward face of the rock
wall; constituting a series of independent

electric-circuits, extending severally from an
electrical generator to the blast holes, respect-
ively, with the fuse or other ignitible devices,
of the blasting-charges in said several holes,

interposed in said circuits respectively; and
causing a single electric-current to success-

ively, traverse said several circuits, "before
the potentiality thereby imparted, success-
ively to the blasting - charges interposed in
the several circuits, is therein respectively
exhausted; whereby the blasting charges 1n
the holes nearest to the rock-surface may be
initially fired, and the charges in the holes
which are progressively farther distant from
the rock-surface maybe subsequently success-

ively fived, snbstantially as specified.

H. JULTUS SMITH.
Witnesses: - DR
"ARDEN 5. FITCH,

A. T. FALES.
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