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To all whomy it Ay CONCErL:

Be 1t known that I JOSEPH A. POWERS, a
citizen of the United States residing at Lan-
singburg, in the county of Renssehel in the

5 State of New York, have invented cer tain new
and useful Impmvements in Electric- -Lighting

Systems, of which the following is a specifica-

tion, reference being had to the drawings ac-

companymg and forming a part of the same.
10 T'hisinvention is an improvement in Sys-
~ tems of electriclighting by means of incandes-
cent lamps;and it is designed to be applied to
a system 1n which two or more groups of in-
candescent lamps are run in series with one

15 another in the same circuit. - |

- The purpose or object of the 111V611t10]1 will
~.be understood from a brief consideration of
the conditions under which I apply it.

L assume the case of a circuit from an ordi-
nary source of current in which are included
two or more groups of incandescent lamps,
- the lamps of each group being in multiplearc,
and their number and character being snch
that when utilizing the total current they all
burn with their normal candle-power. TUnder
these conditions each lamp isaccompanied by
an equivalent resistance, and when any lamp
18 extinguished, either by accldent or design,
1618 replaced by its appropriate resistance, so
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tions of the circuit are preserved. 1In such a
system as this there 1s no economy in the ex-
penditure of energy by turning off one or
more lamps of a group, inasmuch asan equiv-
alent resistance is introduced in its place;
but when all the lamps of a given group are
turned off, as when no longer needed, it is
very d_esimble to cut out or short-cireuit the
group of resistances until some one or more
of the lamps in said group is again brought
into use. |

My present invention consists of an appa-
ratus for performing automatically these two
operations of cutting out or short-ecircuiting
45 the group when all the lamps therein are ex-

tinguished, and of bringing said group back

into the circuit simultaneously with the re-
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closing of the circuit through any one or more |

of the lamps. The apparatus for effecting
5o thisinvolves various features of novelty, which
Ishall describe by reference to the drawings,

that the proper balance and working condi- |

| and subsequently more particularly indicate

by the claims.

In thedrawings heretoannexed I have illus-
trated, diagrammatically, a group of lamps gt
and their accessories In conjunction with my
improvements.

- The various parts of the system are as fol-
lows: a main circuit, whiclh may contain two-
or more groups of lampssiinilar tothat shown,
and of which the wires A B form portions on
each side of the group of lamps; a given num-
ber of incandescent lamps or other 131 anslating
devices, C; three electro-magnets, D E F, of
which the magnets D E only are essential to 65

the operation of the system; a flexible or

spring-controlled armature and contact lever,
G, arranged to be acted upon by magnet E; a
lever H, of similar character acted upon by
either the magnet Ii alone or by magnets Ii 7¢
and I'; resistances K, each equiv alent to one
Iamp; ‘manual switches or circuit-breakers L,
adapted to interrupt the circuit of a lamp;
auntomatic cut-outs or shunting devices M, of
any proper construction, operating to substi- 75
tute a resistance for a lamp when the circuit
through the latter is interrupted. These sev-

eral devices are arranged in the following

manner: That portion A of the main line
which may be convenilently designated the 8o
‘““positive’’ wire is connected to onem—plefel-
ably the outer—of two coils, N O, which sur-
round the coil of the maﬂnet E. This coil ter-
minates in an insulated contaet~st0p, a, and is
connected electrically with the lever G, which 85
vibrates between an insulated back-stop, b,
and a contact-stop, ¢, to which a branch, P,

from the wire A is connected. The negative

wire B is divided into thetwo branches B’ B”.
The branch B’ includes the lever H and the 9o
magnet F, being completed by the contact of

i the lever H with the contact-stop d. The
‘lamp-circuits are made between this branch

and the main wire A. A shunt of high re-
sistance, inclnding the magnet D, is formed g5
around the break at contact d. The other

branch, B,of the wire Bincludes the inner coil
of the magnet I, and between this branch and
the wire A the resistance-circuits correspond-
ing to the lamp-ecircuits are formed.

The operation of the system is as follows:
- When all the lamps C are burning, the carrent

1CO




5

10

15

20

25

30

35

40

45

50

59

passes through the magnet IY, stop d, and le-
ver H, and a very small amount through mag-
net D. The magnet I 13 used to 1nsure per-
fect contact between the lever H and stop d,
and it will be seen that the stronger the cur-
rent the betterthiscontact will be. This mag-
net is not indispensable, however, as a simple
spring, as e, might be used when properly ad-
justed. Ifone lamp be now turned off by its

switch, the automatic cut-out immediately

closes its appropriate parallel path, including
a resistance, and transfers its proportion of
current to the branch B”. No further change
18 produced 1n the apparatus by this act nor
by the subsequent removal of lamps and sub-
stitution of resistances, except that the mag-
net K, which, with its appurtenances, may be
regarded as the final cut-out energized by 1its
inner coil, increases in attractive force; but
the armature-lever is so adjusted by spring
H that it is not moved by the magnet I until
all the lamps have been removed from circuit.
When that is done, however, the lever I is
drawn up into contact with the stop «, and a
new path of low resistance i1s thus established
from wire A through the outer coil, N, of mag-

- net I, the stop «, and lever H to line-wire b,

which short-cireuits the group of lamps and
resistances. The current through this path
maintains the lever H in contact with stop «
by energizing the magnet B, while the lever
G- remains still unaffected by reason of the in-
terraption of the cireuit through magnet D.
11, under these conditions, a lamp be turned on
or brought into circuit, a path is established
through magnet D, which may be appropri-
ately termed the ‘‘restoring - magnet.”” The
resistance of the circuit through coil N should
be such as to divert sufficient current through
the magnet D to cause it to draw dewn the
lever G. I have found that a comparatively
low resistance will suffice to divert the requi-
site current, and ordinarily I secure this re-
sistance by making the coil N of about one-
half ohm. When the armature G is brought
into contact with the stop ¢, the coil N 1s short-
circuited and loses its power, whereupon the
armature-lever H is instantly brought down
into contact with stop d, short-circuiting the
magnet D, and in other respects establishing
the conditions previously described.

No apparatus other than well-known forms

need be constructed for carrying out this 1n-
vention. The magnefs and armatures are of
ordinary constructions. I would state, how-
ever, that I prefer to use, as a means of control-
ling the lamps and resistances, an apparatus

~ substantially like that shown and described in
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United States patent to Little and McDonald,
dated April 20, 1886, No. 340,448. '

It will now be seen, from the deseription.

above given, that this invention involves in-
strumentalities combined and adapted for ef-
fecting substantially the following operations:
first, introducing for every lamp extinguished
an equivalent resistance; second, short - cir-
cuiting the group of lamps and resistances

360,538

| when all the lamps are extinguished; third,

interrupting such short-circuit and re-estab-
lishing the proper working conditlons when
any one or more lamps is again brought into
circuit. Trom the character of the apparatus
it will be seen that this is effected at a very
small waste of energy, and that the propor-
tion of diverted current required In restoring
the said working condition is very small.

T am aware that cut-outs for groups of lamps
which short-cireuit such groups when all the
lamps are oub of circuit are not broadly new;
but |

What I claim 18—

1. In a system of electric lighting, the com-
bination, with a given number or group of
electric lamps or equivalent resistances 1D
multiple or parallel branches of the ecircul,
of a cut-out or short-cireniting device adapted
to be brought into operation by the removal
of all the lamps in said group, and & restor:
ing device adapted to be brought into opera-
tion by the closing of one ormore of the lamp-
circuits when the group is short-circuited, as
herein set forth.

2. In a system of electric lighting, the com-
bination,with a group of lamps and equiva-
lent resistances and a final cut-out adapted to
short-cireuit said group of lamps and resist-
ances when all the lamps are extinguished, of
an electro-magnetie circait-controller adapted
to short-circuly the fi ps
restore the eroup of lamps to a working con-
dition when circuit is re-established through
any one or more of the lamps, as herein set
forth.

3. The combination, with a group of elec-
tric lamps or similar translating devices ac-
companied by resistances to be substituted tor
the lamps when extinguished and included in
parallel branches of a circuit, of an electro-
magnetic short-circuiting apparatus orv final
cut-out controlled and operated by the distri-
bution of current through the lamps or the re-
sistances, substantially as set forth.

4. The combination, with a cireunit severed

and branched, of a group of incandescent

lamps and corresponding resistances in mulbi-
ple arc between one portion of the cirenit and
the branches of the other portion,respectively,
and a short-circuiting apparatus or final cut-
out operated by the distribution of current
through the lamp and resistance branches, as
set forth. |

5. The combination, with a circuitl severed
and branched, of a group of incandescent
lamps and corresponding resistances in multi-
ple’arc between one portion of thecircult and
the branches of the other portion,respectively,
an electro-magnetic short-circuiting apparatus
or final cut-out included in or connected with
both of the said branches, and a short-circuit-
ingor restoring devicein ashortcircuit around
the final cut-out and adapted for operation, as
herein set forth. __ |

6. The combination, with the lamps C and

| resistances K in independent multiple circuits
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between the branches B’ and B”, respectively, | ances, of a magnet, F, in circuit with the
of the contact-levers G H, the cut-out magnet | lamps and adapted to secure a more intimate
E, with one coil in branch B” and the other | confact between the contact-lever H and the
connected with the main wire A, and the re- | stop d, as set forth. '

5 storing-magnet D in a shunt or branch from Signed this 15th day of January, 1887.
the branch B’, these parts being combined for _ -
‘co-operation in the manner set forth. JOSEPH A. POWERS.

7. In an apparatus of the kind described, Witnesses: _
the combination, with the short - circuiting MONTGOMERY WADDELL
L_ - 10 magnet with a coil in circuit with the resist- A, K. POWERS.
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