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To all whom it may concern :

Be it known that I, WirriaMm R. NUTTING,
of Revere, in the county of Suffolk and State
of Massachusetts, have invented certain Im-
provements in Testing and Breaking Cirecuits,
of which the following is a specification.

My invention relates to that class of elec-
tric apparatns in which a temporary current
from an open battery is used to effect the de-
signaling, or
whatever they may be, the current at other
times being broken; and the object of my in-
vention is to automatically detect and break
any current upon a series of eircuits which
through any accident is unduly continued,
thereby preventing the exhaustion of the bat-
tery.

In the drawings, Iigure 1 is a transverse
section, showing a device for carrying out my
invention. Tig. 2 is a plan, part of the cap-

‘plate removed ; Tig. 3, an edge view, looking

in the direction of ‘the arrow, Fig. 2.

My invention is applicable to anyapparatus
in which there are a series of circuits, each in
connection with devices constructed to be op-

‘erated from an open-circuit battery by a tem-

porary current. It is well known that in all
such apparatus a circuit will sometimes be-
come accidentally closed, and continues so
when the apparatusis not in actual operation,
resulting in the battery becoming exhaunsted
or run down, so that no effective results can
be secured when the apparatns is put into
use. To avoid this result I combine with a
series of wires constituting so many circuits,
each including a battery and the device to be
operated, which I term the ¢ apparatus,” ap-
pliances whereby a closed circuit is automati-
cally detected and broken. Different appli-
ances may be used for this purpose. One
which I have found to be eftective is shown in
the accompanying drawings, in which F is a
board or base of any suitable kind support-
ing a bar, B, connected by a wire, a, with one
pole of an open-circuit battery, U, the other
pole being grounded.

‘With each of the apparatus J to be oper-
ated is connected one of a series of flexible
blades, S, by a wire, b, a ground-wire, ¢, lead-
1ng from the cirenit-breaker of such apparatus
J, and between the bar B and each blade Sis
arranged a tilting plate, A, preferably of soft

(No model.)

I iron, which, when in its normal position, is in

contact with both the bar and the blade, as
shown. In a cover-piece or overhanging sup-

‘port, I, are holes x, one above each plate A,

each adapted to receive a nicely-fitting block
or head, D, on a rod, R, jointed to the plate
A below, so that when the latter is raised the
head will pass from the hole and, falling to
one side, cateh upon the support I and hold
the plate in its elevated position. The sup-
port I constitutes the guide fora sliding ear-
rier, O, movable overthe plates A A by means
of a knob, H, and snpporting an electro-mag-
net having two coils, M M, the pales of the
magnet being above and unearly in contact
with the plates A.

A spring-finger, ¢, extends from the carrier
and rests against a bar, E, insulated and sup-
ported adjacent to the carrier, and connected
by a wire, v, with the wire a, and an insulated
arm, L, extends downward from the carrier,
and has a rounded end, which, as the carrier
is moved cver the blades S, depresses them,
successively breaking contact between said
blades and the plates A.

A wire, d, counects the arm L and electro-
magnet, and a wire, ¢, the electro-magnet and
finger ¢. 'When a circuit is closed at any one
apparatus J it will be completed by the partsin
the position shown in Fig. 1, {rom the ground-
line ¢, through the apparatus J, wire b, blades
S, plate A, bar B, wire a, battery U, and ground.
Ordinarily such c¢ircuit is temporarily made
only to be broken to effect the operation of
the apparatus J, the circuit being again com-
pleted by the circuit-breaker on the apparatus
being closed for a moment and then opened
and left open to prevent the battery from being
exhausted; but the circuit-breaker of the ap-
paratus will sometimes accidentally remain
closed or a circuit will be accidentally estab-
lished af some point of the line. In such case
the fact may be detected and the defect reme-
died by the device above deseribed by moving
the carrier C back and forth over the supple-
mental circunit-breakers. Thus, if the carrier
is brought above a plate, A, and blade S,when
the circuit in the operating line is broken, the
only effeet will be to depress the blades S by
contact with the arm L, the circuit remaining
broken; butif the circuit containing such cir-
cuit-breaking devices should bappen to be
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closed the depressing of the blade S will break |

it, and at the same time the electro-magnet
and its appliances will be thrown into eireunit
through the blade 8, arm L, coils M M, wire
¢, finger ¢, bar E, ere ?, battery, and ground
This only temporarlly breaks the main circuit;
but as the magnet is in cireuit it attracts and
raises the plate A, constituting for the time
being the armature, the block D retaining the
plate in its raised position, so that as the car-
rier passes away and the blade S returns to its
first position the plate A remains up and the
main circnit continues broken. When this op-
eration is repeated with the current-breaking
plates of each line every circuit which is com-
plete is detected and broken -automatically.
1t will be seen that each blade S acts as a

spring to maintain the armatare-plate A in

contact with the bar B until the blade is de-
pressed, when the armature is perfectly free
to move without obstruction under the infla-
ence of the magnet.

Ido notlimit myself to the devices descnbed
as they may be varied. Any suitable retam

ing device may be substituted for the headed"
rod R. Any other suitable circuit-breaker may

replace the plates A and blades S, and the
carrier may be guided and supported differ-
ently, or the electro-magnet and its appliances
may be supported on a swinging arm.

It will also be seen that, instead of making-

part of each circuit-breaker serve as a tempo-
rary armature, the magnet may. carry with it
a permanent armature so-constructed as to es-
tablish a temporary connection with each cir-

. cuit-breaker, thereby opening the latter when
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the armature is raised.

It will be seen, further, that an alarm may
be connected w1th the above-described appli-
ances to indicate to the eye or ear when a
closed cirenit has been established. _

It will be apparent that the device above

described may be operated in connection with

45

a very sensitive magnet capable of detecting
a slight leak, and that by an occasional move-
ment of the earrier, without the exercise ot

any care or ability on the part of the operator,
any closed circuit may be at once detected and '

broken.

After the circuit has been broken at the so
proper point the parts may be restored to their
former position by simply releasing the de- -
tent holding open the circuit-breaker.

I claim—

1. The combination,with apparatus adapted 53
to be operated in connection with a series of
temporary circuits from an open- -cireuit bat-
tery, of a circuit-seeker comprising an elec-
tro-magnet-and a series of plates, A, and con-
nections whereby the magnet is put in circunit 6o
when the main circuit is established, and, by
the atiraction of an armature to the magnet,
breaks the main cireuit, substantially as set
forth.

2. The combination of a series of circuit- 65
breakers, each in a circuit including an appa-
ratus to operate in connection with temporary
currents from an open-circuit battery, of a
movable electro magnet, connections whereby
the same is put in circuit when in proximity to 7o

1 any one of the said circuit-breakers which is

also in a completed circuit, and appliances
whereby the movement of the armature is
made the means of breaking such main eir-
cuit, substantially as set forth. 7%

3. The combination, in a series of circuit-
breakers, of an electro magnet movable past
the same, and constrocted to open any cirecuit-
breaker ineluded in a eireuit intproperly closed,
and a retainer whereby a circuit-breaker when 8o
8o opened is prevented from closing on the re-
moval of the magnet,substantially as set forth.
4. The combination of the movable electro-
magnet and its connections and the bar B, ar-
mature-plate A, and spring-blades S, substan- 85
trall y as set forth

. The combination of the bar B, series of

plfrtes A,and blades S, retainers for sald plafes,
bar E, and carrier supportin g an electro-mag-
net, and arm I, and electric connections, sub- go
stantially as set forth.

In testimony whereof I have signed my name
to this specification in the presence of two sub-
sceribing witnesses.

WILLIAM R. NUTL‘ING

- Witnesses:
F. O. McCLEARY,
WILLIAM PAXTON.




