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To all whom it may concermn: y

Be it known that I, THOMAS A. EDISON, of
Menlo Park, in the county of Middlesex and
State of New Jersey, have invented a new
and useful Improvement in Electrical Indica-
tors, (Case No. 603,) of which the following
is a specification. ,

The object of my invention is to produce
an efficient apparatus for indieating variations
of electro-motive force in an electric eireuit,
preferably for use in connection with systems
of electrical distribution to show the changes
in pressure in the various parts of the district.
The apparatus is also capable of use in auto-
matically regulating the electro-motive force
to correspond with such variations.. I have
discovered that if a conducting substance is
interposed anywhere in the vacuous space
within the globe of an incandescent electric
lamp, and said conducting substance is. con-
nected outside of the lamp with one terminal,
preferably the positive one,of the incandescent
conductor, a portion of the current will,when

shunt-circuit thus formed, which shunt in-
cludes a portion of the vacuous space within
the lamp. 'This current I have found to be
proportional to the degree of incandescence of
the conductor or candle-power of the lamp.
My invention consists in the utilization of

variationsin electro-motive force,or for affect-
ing electrical apparatus in any desired man-
By connecting a device for indicating
current changes in the shunt-circuit, changes
in the candle-power of the lamp, and conse-
quently in the electro-motive force of the
source of supply, are made apparent; orif, in-
stead of an indicating device, the variationsin
electro-motive force are made to affect circuit-
controlling apparatus, automatic regulators
or.other electrical apparatus may be controlled
thereby.

In'applying my invention toasystem of in-
candescent electric lighting I place a standard
lamp having within its globe a piece of pla-
tinum, preferably a thin plate, though pla-
tinum wire may be used, placed preferably
between the limbs of its carbon conductor,
such platinum piece being in connection with
the.circuit whose electrical condition is to be

observed, connecting said terminals similarly
to those of the other lamps of the system, and
making an additional connection from the

_positive terminal, preferably of the lamp-cir-

cuit, to one terminal of a galvanometer or
other indicator, and from the platinum piece
through a wire sealed in the glass to the other
terminal of the galvanometer or indicator.
The galvanometer, if one is used, is provided
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with a torsional device for holding its needle -
at zero under a normal eurrent, so that varia- -

tions above or below the normal deflect the nee-
dle in one direction or the other. If theelee-
tro-motive force inthe system, and consequent-
ly the candle-power of the lamps, increases,
the indicating-lamp varies with the rest, and
the current from it to the galvanometer is in-
creased, causing the deflection of the galva-

nometer-needle; and, conversely, a decrease in

electro-motiveforee in the system produces an
opposite deflection. The galvanometer-needle
may be made to close circuit to electrically-op-
erated devices for accomplishing the antomatic
regulation of the generator supplying current
to the system,or for any other purpose.
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My invention is illustrated in the annexed

drawings. _

Figure 1is a diagram of the system and con-
nections, with a view in perspective of the gal-
vanomefer; Fig. 2, a diagram of amodified ar-
rangement; Fig. 3, a view showing the use of
the galvanometer to close regulating or other
circuits, and Tig. 4 a view of the indicating-
lamp. ) :

12 are main conductors of a system of elec-
tric lighting, and @ a electric lamps connected
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across them in multiple-arccircuits 3 4. Als.
a lamp similarly connected; and similar in .

every way to the other lamps, except that it
has a piece of platinum, b, placed between the
limbs of its incandescent conductor, while a
wire, b, attached to said platinum, is sealed
in the glass of the globe with the wires 3 4.

The wire 5 leads tothe binding-post ¢, whilea ¢

wire, 6, connected with the positive wire 3 of
the lamp, leads to the binding-post ¢. These
binding-posisare theterminals of agalvanome-
ter which consists of coils @ d and a needle,
e, carried by a torsion-wire, f. The partsare
held in a frame, B. 'The upper cross-bar of
the frame is split at g, the split being held to-
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gether by screws 1 7, and the torsion-wire is
attached to the smooth stud 4, which is held
by friction in the split, its torsion being ad-
Jjusted by turning the thumb-nut J. Aspring,
k, is attached Yo the other end of the torsion-
wire, serving to keep said wire stiff, and the
tension of the spring is adjusted by means
of nut 7. A pointer, m, extends from the
needle to indicate its variations upon a seale,
n. The torsion of the wire f is so adjusted as
to hold the needle and the pointer centrally
witha normal current—that is, when the lamps
of the system are at their normal candle-pow-
er—and, as previously explained, any varia-
tions in the electro-motive foree of the system
causing changes in the candle-power of the
lamps will produce deflections of the gal-
vanometer-ueedle, which deflections will be
indicated onthe scale. ;

Instead of simply causing the variations to
be indicated on the seale, a cirenit-controlling
arm, o, Fig. 3, may be carried by the needle,
which may close circuit at contacts p,or inany
other suitable manner,to electrical devices for
auntomatically regulating the electro-motive
force of the system, to electrically-operated in-

- dicating devices, or to any clectrically-oper-
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ated apparatus.

For regulating a dynamo-electric machine,
a mechanism such as shown in my Patent No.
287,524 may be used, the lamp A and gal-
vanometer of the present apparatus being
used inplace of the pressure-magnet B of said
patent, the working-magnets C C’ of said pat-
ent being located in the two circuits, closed
by arm o of the present apparatus, which
talkes the place of the armature-lever of said
pressure-magnet B.  Anadjustable resistance,
G, may be placed in circuit with the lamp A,
to maintain said circuit at the standard-lamp
resistance. »

In Fig. 2 a Tamp, A/, is shown placed in a
shunt around the lamp A. The lamp A be-
ing constantly in use, lamp A’ is occasionally
placed in circnit instead, so by observing its
candle-power it may be determined whether
or not the resistance of the lamp A has
changed. ,

‘What I claim is—

1. The ecombination of an incandescent elec-
tric lamp, a circuit including the vacuous
space within the globe of said lamp, and elec-
trical apparatus controlled by the current in
such circuit, substantially as set forth. '
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2. The combination, with a system of elec-
trical distribution, of an indicating or regu-
lating apparatus therefor, comprising a stand-
ard lamp,acircuit including the vacuous space
within the globe of said lamp, and electrical
apparatus controlled by the current in such
cirenif, substantially as set forth.

3: The combination, with an incandescent
electric lamp, of a circuit having one termi-
nal in the vacuous space within the globe of
said lamp,and the otherin connection withous
the lamp with one side of the lamp-circuit,
substantially as set forth. :

4. The combination, with an incandescent
electric lamp, of a circuit having one terminal
in the vacuous space within the globe of said
lamp, and the other in connection without the
lamp with the positive side of the lamp-cir-
cuit, substantially as set forth.

5. The combination, with an incandescent
electric lamp, of a circuithaving oneterminal
in the vacuous space within the globe of said
lamp, and the other connected with one side
of the lamp-circuit, and electrically controlled
or operated apparatusinsaid circuit, substan-
tially as set forth.

6. The combination, with an incandescent
electric lamp, of a piece of conducting ma-
terial placed in the vacuous space within its
globe, and a conductor connected therewith
and passing through and sealed in the glass
of the lamp, substantially as set forth.

7. Inasystem of electrical distribution, the
combination, with incandescent electric lamps
connected in multiple are, of a similar lamp
similarly connected, a circuit having one
terminal in the vacuous space within the
globe of said lamp, and the other connected
with one side of the lamp-circuit, and elec-
trically-operated apparatus in said cireuit,
substantially as set forth.

8. The combination, with an incandescent
electric lamp, of a piece of conducting ma-
terial placed between the sides of thé inean-
descent loop, and a conductor leading there-
from to the exterior of the lamp, substantially
as set forth.

This specification signed and witnessed this
2d day of November, 1883.

THOS. A. EDISON.

Witnesses:
H. W. SEELY,
EDWARD H. PyYATT.
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