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o all whom it may concerrn : _
Be 1t known that I, HENRY L. BAILEY, a
citizen of the United States, and a resident of
Brooklyn, in the county of Kings and State of
New York, have invented certain new and use-
tul Improvements in Electrie-Spark-Arresting
Circuits and Devices, of which the following
18 2 specification. |
The object of my invention is to provide
means for preventing the occurrence of the
disruptive electric discharges which tend to
take place at each interruption of an electric
current fraversing a circuit in which ig in-
cluded a series of electro-magnets at the points
where the conductor traversed by such a cur-
rent 18 broken. | |
The mvention consists in applying to a ¢ir-
cuit-closing device a non-inductive shunt-cir-
cult which isautomatieally brought into action
when the electro-magnets are vitalized, and
which serves as a path for the induced cur-
rents which are incident to the magnetie dis-
charge of the electro-magnets around the con-
tact or circuit-closing points. The non-in-
ductive shunt-cireunit is completed after the
completion of the battery - connections, and
they remain so completed a sufficient time
after the mterruption of these connections to
permit the required discharge. |
The Invention further consists in providing
a supplemental shunt-cireuit of a similar char-
acter for neutralizing the induced enrrent or
inductive discharge of an electro-magnet em-
ployed for controlling the connections of the
first-named shunt-circuit. The connections of

1m essentially the same manuer as those of the
principal shunt-cireuit. _
The accompanying drawing is a diagram
iHustrating the application of my invention
to an electrie cireuit, including a series of elec-
tro-maguets, which may be employed for any
required purpose.
drawing illustrate a modification of the organi-
zation of the apparatus. |

Referring to the drawing, I represents a
main line, 1 which is included a series of elec-
tro-magnets, m” m* w', &e. A battery, E, is
mcluded in the main line L, and the circuit-

The doftted lines in the ¢

1mnserviceable.

the supplemental shunt-circuit are controlled .

means of & manual or antomatic circuit-closer,
K, of any suitable character, in a well-known
manner.

The circuit-closer K which I have repre-
sented consists, merely, of a lever, 4, carrying
a contact-point, &', which, when the lever is
depressed, makes electrical connection with
the corresponding contact-point, % The point
k" is electrically connected with one terminal
of the main line L, and thus through the elec-
tro-magnets m with one pole of the battery E,
while the contact-point k* is connected directly
with the opposite pole of the battery E. When
the key K is depressed, the circuit of the bat-
tery K will be completed through all of the
electro-magnets in the system, and the latter
will be vitalized. Immediately upon the in-
terruption of the circuit at the points %/ k%, the
magnetic discharge of the cores of the electro-
magnets will induce in the coils of each mag-
net a momentary electric impulse in a manney
well understood. '

Inan extended system, as the impulges from
the several electro-magnets are added to each
other a current of considerable strength tends
to traverse the main line L. If unprovided
for, such a current will occasion a disruptive
discharge at the cireuit-closing points & and
k*, and these points soon beecome corroded and
For the purpose of neutraliz-
ing such currents, I provide a shunt-cirenit, 7,
Including a non-inductive resistance, R, pret-
erably approximately equal to the resistance
of the main line. The connections of this cir-
cult are completed around the contact-points
K and £’ immediately after the main cireuit is

completed, and it remains closed a sufficient

time atter the interruption of the connection
at the points £ and &* to permit the induced
carrent to pass through the shunt-cireuit 7
thereby avoiding the contact-points.

The device which T employ for controlling
the connections of the shunt-circuit 7 consists
of an electro-magnet, M, included in the cir-
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cuit of the main line L, and provided withan q 5

armature, »#, and armature-lever N.
justable retractile spring, s, is provided, for
normally maintaining the armature and its
lever away from the poles of the electro-mag:-

An ad-

so connections of this battery are completed by | net. At the extremity of the armature-lever 100
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N is earried a contact-point, o, whleh when F

the lever is drawn toward the poles "of the
‘electro-magnet in response 1o a current trans-
mitted over the main line I, makes contact
5 with a flexible cireuit- elesuw spring, p, pro-
- jecting into its path. The spring p ylelds to
the pressure exerted by the lever N, and the
extent of its flexure may be adjusted by means
of a suitable limiting-screw, {. The armature
1> N is-electr ically connected by a conductor, 1,
with the main-line conductor L at a point, 2.
The circuit-closing spring p is electrically con-
nected with one termm‘tl of the shunt-cireuit/,

i5 thecontact-pointk®of the circuit-closer K. The
~ parts are so adjusted that normally the con-
tact-point o is out of contact with the spring
~p, and the connections of the shunt- cireuit {
are thus normally open. Immediately after
20 closing the circuit-closer K, a ecircuit will be
| completed through the eonduetor | at the
point o, and after the interruption of the con-
11eet1ens ab k' &%, by the action of the circuit-
closer K, this elreult will remain closed until

25 the spr ing g p has resumed its normal position.
The time Wthh elapses after the interruption

of the circuit at &’ &’ before the interruption

of the shunt-circuit conmections is sufficient

to permitthe discharge of the indueed current

30 around the points k and %% It will be ob-
| served, however, that the coils of the electro-

main line L between the point 2 and the cir-
cuit-closer K, and whatever current is induced

35 in the coils of this magnet by the magnetic

discharge of its cores weuld tend to produce
& sl)mk at the points k. To prevent such a
discharge, I provide a supplemental non-in-

-electro-magnet M in a manner preeisely simi-
lar to that deseribed in connection with. the
¢ircuit I. One terminal of the conductor 7
18, eleetlleally connected with the main line L
45 ab a point, 5
.an msulated ‘flexible circult- elosmg spring, p'.
An adjustable contact-point, o/, is earried upon
the extremity of the lever N, whleh contact-
point is brought by the movements of the

sc lever 1nto eenneetlon with the corresponding

~ contact-spring, p’, as described with. reference
to the point 0. and spring p.
It will be seen thus that when the ar mature-
 lever is depressed the respective terminals of
- 55 the coils of the electro-magnet M will be con-

nected. Wlth each other through the conductor |

{', spring 9/,

60 taneously with those of the conductor I.  An
dJ ustable non-inductive artificial re51stanee

, 18, included in the conductor I, prefer a,b_ly
‘LpplOY;l]ill&tely equal to the resistance of the
electro-magnet M. The time. during which

65 this circuit shall remain closed relatwe to the |
completion of the circuit through the conduct-

, and the opposite terminal W1t]1-

contact-point o/, armature:lever.
~ N and conductor 1, and thet these connec-
tlens will be eompleted and interrupted simul-

»

or [ may be controlled by adjusting the pemt
0 zmd the limiting-stop .
In some 1nste110es 1t may be edv1seble te

such as is indicated in the
This modifica-

tro-magnet M,
drawings in dotted lines at &

“tion consists merely 111 replacing the conduet-
| or 7 and 1e81etfmee Y,

tog ethe1 with the con-
tact-spring at p’ and pomt o, by a conductor,
I, the opposite terminals of which are con-

'a,pply a permanent. shunt- circuit to the elec- 70

75

nected directly with the eoﬂs of the magnet

M. through aQ resmtzmee ?, similar to the re-

. sistance .
the other terminal of which is connected Wlth |
| ble to apply a circuit-controlling device simi-
lar to that deseribed with reference to the elec-

In some instances it may be found desna-

tro-magnet M to any of the electro-magnets m.

This may be done by employing the move-
‘ments of the armature of such mag net in a

manner precisely similar to that ‘tlleady de-

80

85

scribed with reference to the ar matme n e.nd

lever N.

I claim as my invention—
1. The combination, substfmtlally as here-

inbefore set forth, of a battery a main line, a
“serles of electro- ma,ﬂnets inciuded therein, a
“cirecuit-closer ‘td&pted to transmit electrie im-
‘pulses from said battery upon said main line,
‘an armature and armature-lever applied. t0
one of said electro-magnets, two econtact-points

~carried upon said ar metllle lever, two flexible
mag net M are 111e111ded in the portion of the |

springs, respectively extending into the path
of said contact-points, and twe non-inducetive

-shunt-eireunits, one of said shunt-eir cuits be-

ing completed around said cireuit-closing de-
vice and the other around the coils of eaad

| electro-magnet by the movement of said arma-

‘ture and armature-lever toward the pe]es of
ductive shunt - cireuit, I, the connections of |

... 40 which are completed 11 eund the coils of the | -

said electro-magnet. |
2. The eombmatlen snbstantmlly as here-
inbefore set forth, of a battery, a main line, a

sponse to eleetric currents traversing its.coils,

‘a shunt-circuit the connections of Whleh are

completed around said electro-magnet and

said cireuit-closing device by the movements
- of said armature toward the poles of said elee-
| tro-magnet, and a non-inductive resistance in- .
| eluded in Smd shunt-circuit, which resistance.
18 appremmately equal to. the lesmtanee of the
-main-line cireuit.

- 3. The combination, substentlally as here-
inbefore seb forth, of a battery, a main line, a

series of electro- mannete included: therein, a
circuit-closing device for completing the- e11-
cuit of said battery through the coils of said

eleetro - magnets to automatleelly complete
the conneetions of said shunt-cireuit.
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series of electro- mennets meluded therei, a

“cireuit-closing dewee for completing the ecir:
“cuib of said battely through the coils of said
“electro-magnets, an armature applied to. one
of said eleetro 1]1&'3 nets and actuated in re-
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| electro-magnets, a 11011n&11y open shunt-ecir-
culf around the contact-peints of said eircuit-
_closing device, an armature acting in response

- to eleet1 iccurrents traversing the coils of said
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4. The combination, substantially as here-
inbefore set forth, of a battery, a main line, a
series of electro-magnets respectively includ-
ed therein, a circuit-closer for completing the.

5 connectionsof said main line through said elec-
tro-magnets, an armature and armature-lever
applied to one of said electro-magnets, a shunt-
cireuit the conneetions of which are completed

by the movements of said armature-lever in
I0 response to a current traversing the coils of !
- sald electro-magnet, means for continuing the
‘connections of said shunt-circuit momentarily
atter the interruption of the first-named ecir-
culf-connection, and a non-inductive shunt-

15 eireuit around the coils of said electro-magnet. |

0. The combination, substantially as here-
inbefore set forth, of an electro-magnet, M, its
armature m, the contact-points o and o/, the
contact-springs p and 9, and the non-induct-
1ve shunt-circuits / and 7, the connections of 20
which are respectively completed through the
action of said armature.

In testimony whereof I have hereunto sub-
scribed my name this 24th day of April, A. D.
1883. _ HENRY L. BAILEY.

“Witnesses:
DANIEL W. EDGECOMBE,
CHARLES A. TERRY.
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