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To all whom it may concern:

Be it known that I, EL1HU THOMSON, a citi-
zen of the United States and a resident of
Lynn, in the county of Essex, and State of
Massachusetts, have invented a certain new.
and useful Incandescent-Lamp Cut-Out and
System, of which the following is a specifica-
tion.

My invention relates to incandescent elec-
tric lamps operated on a series circuit in se-
ries with other lamps or other devices; and
the object is to provide for an interruption of
the series circuit by the rupture of the lamp-
filament or incandescing conductor, and in
such case to establish a shunt or short cir-
cuit around the defective lamp, whereby the
continuity of the circuit may be maintained
for the lamps or other devices in series with
the lamp whose filament may become rupt-
ured. Devices constructed for wuse with
lamps or other devices on series circuits and
operating to complete and maintain a branch
around a defective apparatus in case of
emergency are ordinarily termed in the art
“cut-outs,” and the term “cut-out,” as here-
inafter used, is to be understood as applying
to a device of this general nature. :

My invention consists in the combination,
with an incandescent electric lamp of any of
the types in which the incandescing - con-
ductor is included in an exhausted or vacu-
ous globe or receiver, of a normally-idle wire
or conductor extending between the sides of
the -incandescing filament, in combination
with eut-out devices operated by the passage
of an abnormal current in said idle-wire.
The said normally-idle wire or conductor,
which may be also termed an “auxiliary con-
ductor” for the lamp, preferably extends into
the exhausted globe or receptacle which con-
tains the filament of the lamp, but is elec-
trically connected outside said globe with
suitable conductors, through which the cur-
rent which brings the cut-out devices into
operation on rupture of said filament may
flow. Insome cases, however,itmaybefound
desirable to locate this normally-idle wire or
auxiliary eonductor entirely without the
globe or receptacle, but in proper proximity
tothe twolamp-wires. Inthelattercase, how-
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ever, the arc which forms within the lamp on
rupture of the conductor must burn to the
outside of the globe before it reaches the
normally-idle wire, and for that reason I pre-
fer to employ the arrangement wherein the

‘normally-idle wire extends into the vacuous
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globe or receptacle and into proper prox- .

imity to the incandescing filament, so that it
may take up immediately the are forming in
the vacuous space on the rupture of the fila-
ment or incandesecing conductor.

My invention may be applied to incandes-
cent lamps run in series on any kind of a
system; but I have herein illustrated it as
applied to a system wherein several series
circuits are fed from the same source in mul-
tiple with one another.

Figure 1 shows oneof the preferable forms
of the invention. Fig. 2shows diagrammati-
cally the application of the invention to the
system specified. Tig. 3 illustrates an ar-
rangement of the auxiliary wire or conductor
between thelamp wires or conductors outside
the vaeuous globe or receptacle.

In Fig. 1, L indicates an incandescent lamp
of the usual type,having a filament or incan-
descing conductor monunted within an ex-
hausted globe or receiver upon suitable lamp
wires or conductors in any ordinary or proper
way. ' »

I is the normally-idle wire or conduetor,
which is combined with the cut-out devices
that are operated by the passage of an abnor-
mal current in said wire upon rupture of the
filament. This wire is termed a “ normally-
idle wire” because under normal conditions
of the lamp little or nocurrent passes through
it and the cut-out devices can only be called
into operation by the rupture of the filament
and the passage of an increased amount of
current through such wire. The wire or con-
ductor I is connected to the circuit of the
lamp, as—for instance, by connection to one
of the entering conductors ¢. The contacts
of the cut-out switch or lever that completes
the branch or shunt circuit around the lamp
are indicated at C. ‘ :

M is an electro-magnet, the eoils of which
are included in the connection of the nor-
mally-idle wire, as indicated, so that the ab-
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normal current flowing through said wire on
the rupture of the filament will energize the
magnet, A is the armature of said magnet,
attached to the cut-out lever, and S is a-suit-
able retractor.  'When the magnet M is suffi-
ciently excited, the contacts of the cut-out
are closed at C, thus establishing the cut-out
or shunt path from the wire ¢ around the
lamp to the wire or continuation of the cir-
cuit b. The cut-out lever is held in position
to maintain the circuit by the action of coils
upon the magnet M after the manner fre-
quently employed in connection with cut-out
devices, such coils being in the present in-
stance the coils which are included in the cir-
cuit of the normally-idle wire.. When the
contacts C are closed by the action of the
magnet, the current flows from a to b through
the coils M, and thence through the cut-out
contacts C and the wire b. 'The branch or cut-

_out circuit thus established may be of any
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desired resistance, but is preferably of a re-
sistance equivalent to that of the lamp, for

which purpose an artificial resistance R may

be included in the branch or shunt circuit.
In normal operation the current enters at a,
and is conducted through the filament of the
lamp L. and out at O without affecting the
other devices; but should the filament break
and burn out and a high potential exist on
the line the current traverses the vacuous
space as a sort of diffused arc, which will
travel downward toward the base of the lamp
and exist between the conducting-wires. The
third wire I will evidently be immersed in this
path or. are, the result of which will be the
passage of a small current through the mag-
net M over the wire I to the wire of the
lamp connected to b. ThemagnetM thusen-
ergized attracts its armature A-and closes the
contact at C. The arc in the base of the
lamp now ceases, the wholecurrent now pass-
ing from ¢ through the magnet M, through
the contacts at C and resistance R to b, the
condition of the lines as to resistance being
scarcely affected, if atall. The cirenitis now

complete through the cut-out device, and cur-
rent may flow without interruption through
other devices on the circuit with the lamp
whose filament is broken.

My deviee thus constituted is introduced,
as shown in Fig. 2, at any point in the series
of lights operated from a generator G.

Other

lights may at thie same’ time be fed from the
same generating source in multiple are.

Tt is not essential that the wire I be placed
in the lamp, as the arc formed will follow
down into the base of the lamp alongthe wires
and even outside of the lamp. This wire 1
may therefore be placed between the con-
ductors on the exterior of the lamp, as shown
in Fig. 8; but this is not so desirable an ar-
rangement, because, as already stated, theare
must makeits way outside the lamp before the
cut-out device can be operated by the pas-
sage of the current through the auxiliary
wire or conductor. :

1 do not limit- myself to using the magnet-
izingaction of thecurrent flowing in the third
wire on rupture of the filament to operate the
cut-out device, since the current might be
made effective in other ways, as well under-
stood by electricians.

‘What I claim as my invention is—

1. An incandescent electric lamp provided
with a normally-idle wire extending between
the sides of the looped filament, in combina-
tion with cut-out devices operated by the pas-
sage of an abnormal current in said idle-wire.

9, An incandescent electric lamp provided
with a normally-idle wire extending between
the sides of thelooped filamentand connected
outside the lamp to one of the lamp-wires, in
combination with cut-out devices operated by
the passage of an abnormal current in said
idle-wire..

3. The combination, with an incandescent
electric lamp, of an auxiliary normally-idle
wire or condunctor extending into the vacu-
ous or exhausted receiver, which contains the
incandescing conductor of the Jamp and con-

nected outside of the lamp with the eircuit

thereof, and a cut-out device for short-circuit-
ing the lamp, operated by the passage of an
abnormal current in said idle wire or con-
ductor upon rupture of the filament or in-
candescing conductor, as and for the purpose
desecribed.

Signed at Lynn, in the county of Kssex
and State of Massachusetts, this 16th day of
March, A. D. 1886.

RELIITU THOMSON.

Witnesses:
M. L. THOMSON,
Wu. . NOONAN.
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