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1o all whom it may concerw:

Be it known that I, HAROLD P. BROWN, a
citizen of the United States, residing in Chi-
cago, in the county of Cook and State of Illi-
nois, haveinvented a new and useful Improve-

ment in Incandescent Electric Lighting, of.

which the following is a specification.

This invention relates to a system or ar-
rangement of eircnits for operating incandes-
cent electric lights. |

In the present invention, instead of provid-
ing each lamp in the group with a separate
shunt-circuit provided with a resistance equal
to that of the lamp to take the place of the
lamp in the group in the case of the failure of
the latter, as has usually been the method of
operating incandescent lamps in parallel or
multiple are, I so arrange the circuit that a
single resistance may automatically take the
place of any lamp in the group that bappens
to fail, whichéver one it may be. In case two
or more lamps fail, or a greater number than

the resistance is ealeulated to compensate for,

all the lamps in the group are automatically
turned out, to guard against injury. |

In the accompanying drawings, which form
a part of this speeification, and in which simi-
lar letters of reference indicate like parts,
Figure 1 is a diagram view illustrating my in-
vention as applied to four lamps. Fig. 21s a
similar view, showing the same as applied to
eight lamps. Figs. 3and 4 are diagram views
showing the same arrangement of circuits as
in Figs. 1 and 2, but in a more simple form.
The device for cutting .all the lamps out in
case of the failure of more than two of the
lamps is omitted in Figs. 3 and 4.

In said drawings, A A’ represent the main
circuit, and B B’ the lamp-circuit or parallel
conductors, in or between which the incan-
descent lamps b b b b b, &e., are arranged on
the cross-wires ¢ ¢’ & «’, each cross-wire hav-
ing two lamps thereon in series. C 18 a cir-
cuit in the nature of a shunt, having a resist-
ance, ¢, therein, preferably equal to that of
two lamps. D is a circuit extending from a
point, as z, between the lamps, on one cross-
wire, as a, to a point, as &', between the two
Jamps on another cross-wire, as ¢, and in which
is included an electro-magnet, D'. The arma-
ture-lever d of this electro-magnet opens the

| circuit C at d/, except when a current 13 flow-
ing through the cirenit D, and pulls up the
armature-lever. 'The shunt or resistance cir-
cuit C has included therein an electro-mag- g3
net, I, which operates to cut all the lamps out
whenever the amount of current on the cir-
cuit C reaches a certain extent or limit, ow-
ing to the failure of more than one lamp. For
example, this is done by the increase of cur- o
rent on the shunt or resistance circuit C pull-
ing up the armature-lever ¢, and thus closing

at ¢ the short circuit I, so that no portion of
the current will then pass through either the
lamps or the resistance. To prevent the ar- 43
mature-lever e breaking the short circult the
moment the current ceases, I provide a spring-
catch, ¢, or other suitable device for retain-
ing the switch e in position to keep the short
circuit closed. | |

In the presentinvention I have made a prac-
tical application of the principle of the well-
known ‘“Wheatstone bridge’’ to the operation
of groups ofincandescentlamps, and thesystem
operateson that principle. Whenallthelamps ~5
of the group are burning, the current will di-
vide equally between the cross-wires e and «,
Figs. 3 and 1, or ¢, ¢, ¢, and «’, Figs. 4 and
2, and no current will pass along the wires
D. The moment any one of the lamps falls a 8o
| ecurrent is set up on the circuit D, thus caus-
ing the magnet D’ to close the shunt or resist-
ance circuit C. In case a second or third lamp
fails, the increase of current due thereto on
the shunt-cireuit Cwill cause the eiectro-mag- 85
net E to close the short circuit F, and thus cub
out all the lamps. In Fig. 4 I have shown
two separate resistances ¢ and circuits C.

Two or more lamps may be arranged 1n se-
ries on each wire a ¢ ¢, &ec; and the system go
is applicable to other translating devices than
incandescent lamps. |

1 Clam}—“

1. The combination of a main circulf, A,
with a lamp-cireuit, B, cross-wires ¢, having g5
two or more lamps each thereon in a series, a
shunt or resistance eireuit, C, having resistance
¢ therein, a circuit, D, connecting said wires
¢ at points between the lamps thereon, and an
electro-magnet, D', in said circuit D, for clos- 100
ing said circuit C in case of the failure of one
of the lamps, substantially as specified.
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2. The combination of a group of lamps ar-

ranged In multiple series, with two or more

lamps on each cross conductor or wire, with a

shunt or resistance circuit and a relay-cireuit
extending between said cross-conductors hav-

1ng an electro-magnet therein for closing said
shunt or resrstance cireuit in case of Lhe fail-
ure of one of the lamps, substantially as speci-
fied.

3. The combination of a group of lamps ar-
ranged in parallel, but with twolamps on each
cross-conductor, with a shunt or resistance

¥
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circuit, a relay-cireuit extending between said
cross-conductors having thercin an electro-
magnet for closing said shunt or resistance

crrcmt a2 short cir cmt and an electro-magnet
in smd shunt or 16515133,1106 circuit for closnw

sald short circuit when the amount of current
on said shunt reaches a certain li m1it, substan-
tially as speeified.
"HAROLD P. BROWN.
Witnesses:
HDMUND ADCOCK,
EDpw. S, EVARTS.
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