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To all whom it may concern:

Be it known that I, THOMAS A. EDISON, of
Menlo Park, in the county of Middlesex and
State of New Jersey, haveinvented anewand
useful Improvement in Systems of Electric
Lighting, (for which I have obtained Letters
Patent in England, No. 3,976, dated August
19, 1882; in Belgium, No. 60,002, dated Jan-
uary 3, 1883; in Italy, No. 15,026, dated Jan-
uvary 27, 1883, and in France, No. 148,352,
dated April 16,1883;) and Idohereby declare
that the following isa full and exact descrip-
tion of thesame, reference being had to the ac-
companying drawings, and to the letters and
figures of reference marked thereon.

The object I have in view is to produce a
simple and efficient method or arrangement
for working arc and incandescing lamps in
the same system of electric lighting and from
the same source of electrical energy. ThisI
accomplish by arranging such lamps in sep-
arate cross or multiple-arc circuits, each of
which is controlled independently of all others
by a cireuit-controller.

The are lamp used for the purpose is pref-
erably that set forth in my specification, Case
No. 437, the eircuit being completed through
the electrodes of thelamps only; but any regu-
lating mechanism may be employed with the
addition of the safety device described in said
specification. An additional resistance is
placed in the circuit of each arc lamp, so as

-to reduce the effective difference of potential

at the arc below that which is nsed in other
cirenits having incandescent lamps, since to
secure economy in distribution itis desirable
that an electro-motive forece of at least one
hundred volts should be employed, which is
higher than can be satisfactorily used with an
arc lamp, but is entirely suited to an incan-
descent lamp. :

The end accomplished by the proper ad-
justment of relative resistances, whether in
the construction of the two kinds of electric
lamps or by the providing of additional re-
sistances in the circuitsof the arc lamps, isto
insure the normal operation of the lamps of
different character under the same condi-
tions—viz.,when subjected to the constant dif-
forence of potential which is maintained be-

tween the conductors of the main circuit, from
which the branch cireuits of both the incan-
descent and arc lamps are taken.

The accompanying drawing is a view, part-
ly diagrammatic, illustrating the invention.

A isa dynamo ormagneto electric machine,
from which run the main conductors 1 2. In-
candescing electric lamps B are located in
multiple-are eircuits 3 4 from 12, each of such
circuits being controlled by a cirenit-control-
ler @. Other multiple-are cirenits 5 6 con-
tain arc lamps C.

The arc lamp preferred is that set forth in
my specification, Case No. 437, in which the
circuit is completed through the carbon-elec-
trodes b ¢ only; but any regulating mechan-
ism may be employed provided with the safety
device controlled by the electro-magnets d e.

The are-lamp circuit is controlled by a cir-
cuit-controller £, and may be made and broken
at will without noticeably affecting the other
Iamps of the system.

It will be evident that with the devices and
circuits arranged as shown, should the elec-
trodes of any arc lamp touch, thereby tend-
ing to form a short circuit, the magnet d will
be energized by the increased flow of current.
The armature of said magnet will be drawn
from its back contact and open the short eir-
cuit around the resistance R’, thereby throw-
ing said resistance into operative series rela-
tion with the arc and increasing the resist-
ance of the branch tosuch an extentas to pre-
vent an abnormal flow of current. In this
manner the heating or burning of the appa-
ratus is avoided and current is not diverted
from the other lamps of the system. Other
means for preventing a short circuit may be
used. The armature of magnet e falls back
when the circuit is opened, for example, at the
switch f.

R is the extra resistance in the arc-lamp
cirenit, which will be greater or less aceord-
ing to the difference of potential employed in
the circuit. I prefer to employ one hundred
volts or upward, for which the incandescent
lamps will be entirely suited without any ad-
ditional resistance, but which cannot be prac-
tically used with an arc lamp. The extra re-
sistance reduces the effective difference of
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potential at the electrodes of the are lamp to
the desired point. .

What I claim is—

1. The combination, with a constant-poten-
tial main cireuit having a difference of poten-
tial greater than can be effectively used with
an are lamp, of incandescing electriclampslo-
cated in multiple-arc branch circuits from
such main cireuit, arc lamps in other multi-
ple-arc branches from the main circuit, and
resistances in the separate arc-lamp eircuits
to reduce the difference of potential effective
at the electrodes of the arc lamps, substan-
tially asset forth.

9. The combination, with a constant-poten-
tial main cireuit havinga difference of poten-
tial greater than can be effectively used with
an are lamp, of incandescing electric lamps lo-
cated in multiple-are branch cirenits from
such main cireuit, are lamps in other multi-
ple-arc branches from the main-circuit re-
sistances in the separate arc-lamp cireuits to
reduce the difference of potential effective at
the electrodes of the arclamps, and circuit-
controllers for each of the multiple-are cir-
cuits, substantially as set forth.

3. The combination, with the same circuit,
of incandescent lamps in multiple-are cir-
cuits therefrom, arc lamps also located in
multiple-arc circuits therefrom, a resistance
for each of such are-lamp circuits, and a cir-
cuit-controller in each arc-lamp cireuit and a
magnet for operating the same in series with
the arc lamp, whereby the formation of a
short circuitis prevented, substantially as de-
seribed. .

4. The combination, with the same circuits,
of incandescent lamps in multiple-arc cir-
cuits therefrom, are lamps also located in
multiple-are circuits therefrom, a resistance
for each of such arc-lamp cireunits, and two
electro-magnets located in each are-lamp cir-
cuit, having armature-levers closing a shunt

around such resistance at their back and
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front contacts, respectively, substantially as
set forth.

5. The combination, with the same circuits,
of incandescent lamps in multiple-are eir-
cuits therefrom, arc lamps also in multiple-
arc cireuit therefrom, the circuit of each are
lamp being completed only through the elec-
trodes thereof, a cireuit-controller for each are-
lamp branch,and a magnet in series with the
arclamp and operated by increase of current
for operating said eircuit-controller, whereby
a short circuit is prevented when the lamp-
electrodes touch, substantially as described.

6. The combination of a main ecircuit, in-
candescent lamps in multiple-are circuits
therefrom, an arc lamp also in a multiple-are
cireuit therefrom, the circuit of the arc lamp
being completed only through the electrodes
thereof, a resistance, and a circuit-controller
for throwing it into or out of circuit for pre-
venting a short circuit when the electrodes

of the lamp touch, substantially asdescribed..

7. The combination of a main ecircuit, in-
candescent lamps in multiple- arc circuits
therefrom, an arc lamp also in a multiple-are
cireuit therefrom, a safety device normally
not operative in the arc-lamp eireuit, and a
controller to throw said safety device into op-
eration for preventing a short circuit when
the electrodes of the arclamp touch,substan-
tially as described.

8. The combination, with the same circuit,
of incandescent lamps in multiple - are cir-

-cuits therefrom, are lamps also located in
multiple-arc circuits therefrom, a cireuit-con-
troller in each are-lamp circuit, and one or
more magnets for operating thesamein series
with the are lamp, substantially as described.

This specification signed and witnessed
this 12th day of June, 1882.

THOS. A. EDISON.

Witnesses:
RicHD. N. DYER,

EpwARD H. PYATT.
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