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To all whomy it may conceri:

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 Meters,
(Case No. 559,)of which the following is a
specification.

The objeet I have in view is to produce a
cheap and reliable meter for measuring auto-
matically the electric current or energy con-
sumed in a system for the general distribution
of electricity for light, heat, and power, and
this Iaccomplish by the use, in connection with
the translation-eircuit of which the current is
to be measured, of a peculiarly - constructed
electro-dynamic motor, and providing aproper
indicating, registering,or counting mechanism
controlled or operated by such motor, and also
providing such peculiar motor with devices
for causing the motor to perform a definite
amount of work in order toreduce to the mini-
mum the importance of the indefinite or vari-
able friction as a factor in the work of the
motor.

In my Patent No. 242,901 there is described
a meter composed of an electro-dynamic mo-
tor arranged in the translation-cireuitand hav-
ing a definite loading and operating, indicat-
ing, or registering apparatus; but such motor
is shown as a machine provided with a com-
mutator, which machines, when used as the
operative or controlling elements of electrical
meters, ave subject to the objection that the
multiple contacts of the commutator cannot
be made withoub considerable indefinite or
variable friction,which increases the liability
to error in registering, the wear upon the parts
is great, and there is diffienlty experienced in
attaining sufficiently -low resistance. These
objeetions and difficulties I overcome by the
use of the peculiar electro-dynamic motor,
which is 2 non-commutator or uni-polar ma-
chine of such character that I apply to it the
term ‘‘mono-electro-dynamie motor,’’ its in-
duactive or rotating part being a straight or
one-partconductor, thecurrent passing through
it in one direction only.

The peculiar construetion of this motor and
the connections and accompanying parts used
with it to form a meter will be fully herein-
after explained.

By the use of the mono - electro - dynamie

motor I am enabled to convey powerful cur-
rents through the apparatus without loss by
the resistance at solid metallic or multiple con-
tacts, and also to obtain slow movement or ro-
tations with powerful currents, and at the same
time to attain these results with exceedingly
small, indefinite, or variable friction.

In the accompanying drawings, forming a
part hereof, Figure 1 is a sectional elevation
of the mono-electro-dynamic motor used as a
meter with an elevation of an indicating or
registering mechanism and a diagram of con-

nections; I'ig. 2, a separate sectional view of 5

the revolving cylinder forming the single or
straight non-magnetic inductive portion of
the machine, and of the magnetic core upon
which said eylinder revolves; Fig. 3, a top
view of therevolving e¢ylinder, showing means
for completing the cirenit of the registering
mechanism; Fig. 4, an elevation of a modifica-
tion showing the registering mechanism oper-
ated directly by the revolving cylinder; Tig.
5, an elevation of the eylinder, showing means
for varying the loading of the motor to com-
pensate for variations in proportionate fric-
tion; Fig. 6, a vertical section of a modifica-
tion wherein the magnetic core revolves and
the non-magnetic cylinder remains stationary,
and Fig. 7 avertical section of a modified form
of the motor wherein no magnetic parts are
used.

The mono-electro-dynamie motor is com-
posed of an iron base, A,which forms the back
of the field electro-magnet of the machine, one
pole of which is the upper end, S, of the cen-
tral eore, B,while the other pole is formed by
the ring or a number of separate pole-pieces,
N, supported on cores C, rising from A and
surrounding the pole S. The cores I C are
provided with wire bobbins B’ C. In the
magnetic field, between S and N, is located
the revolving one-part or straight inductive
portion of the machine. This is preferably a
cylinder, D, which may be of copper,and which
is supported upon S by a central pivoting
spindle, «, resting in a depression, b, in the

| top of 8. This spindle passes through a guid-

ing-yoke, ', and through the center of the
closed upper end of the cylinder, and is se-
cured rigidly thereto. It is pointed, and is
constructed of platinum or platinum-iridinm
alloy, so as not to amalgamate with the mer-
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cury, ¢,with which the depression b is partly
filled. The revolving pivot or spindle is lo-
cated in the circuit, as will be presently ex-
plained, and the mercury is used to make good
and sufficient contact in order to carry a pow-
erful current withont heating.

The lower end of the-cylinder Dis provided
with means for maintaining contact with the
mereury,d, ina circular trough, E. This means
is preferably in the form of fans or paddles e,
which dip into the mercury, and, while main-
taining the circuit complete, act to retard the
movement of the motor, giving it a definite
loading or a definite amount of work to per-
form. The mercury-trough E may be pro-
vided with stationary blades f, to.prevent the
rotation of the mercury in a body. Current
being passed through the bobbins B’ ¢ and
through the eylinder D, such cylinder will re-

-volve, the speed being directly proportionate

to the current, and this motion may be used
to advantage to operate or control snitable in-
dicating or registering mechanism, F,for meas-
uring the electrical current or energy con-
sumed in a cireuit. _ .
In Fig. 1 the connections are shown for the
use of the peculiar motor as a meter in my
multiple-arc system of electrical distribution.
1 2are the street-mains, and 3 4 a house-
circuit therefrom, having connected therewith
in multiple are, lamps or other translating de-
vices L. In the house-circuit, between the

‘Street-mains and the translating devices, the

line 3 is brokenand is carried to the mercury-
trough E, from whence the current passes
through the mercury, d, to paddles ¢ and up
the one-part or straight inductive portions of
the machine formed by cylinder D to spindle
a, and then through this spindle and the mer-
cury, ¢, to core B. The current pagses down
core B to base A,with which the other side of
line 3 is connected. The motor is thus brought
directly into the translation -circuit and all
the currentsupplied tothe translating devices
passes through it; but it is evident that the
same result would be produced if the motor
were located in a shunt around a definite re-
sistance in line 3. The translating devices
being in multiple are, variations in the num-
ber of such devices produce direct variations
in the current or energy consumed in the cir-
cuit and in the speed of the motor.

The field-coils of the motor arein a miltiple-
are circuit, 5 6, from 3 4, all the bobbins B’ ¢/
being located in such circuif, and an addi-
tional resistance, R, being also preferably eni-
ployed. The location of the field-magnet ina
separate multiple-arc circuit makes the field

a constant one, while all the variations are

produced in the revolving one-part or straight
inductive portion of the machine. ,

A permanent steel magnet can be used to
produce the constant field; but I prefer to use

‘the electro-magnet, as already described.

To prevent loss of energy by a flow of cur-
rent through the field-cireuit 5 6 when there
is no translating device in cireuit, I provide

370,128

means for opening the circuit 5 6 when there
is no translating device in circuit and for
closing such circuit when a single translating
device is placed in circuit. TFor this purpose

7¢C

an electro-magnet, G, is located in line 3, orin -

3 shunt therefrom, betwéen the transiating
devices and the street-mains, and controls a
lever, g, in cireuit 5 6, and closing circuit 56
ab its front contact when a single translating
device is in-cireuit, and opening such circuit
at its back contact when the last translating
device is removed from circuit. .

The indicating or registering mechanism F
may be operated by an electro-magnet, H,
which is placed in circuit 7 8 between the
wire 5 on one side of resistance R to a spring,
h, mounted on an insulating-block on N and
springing toward the spindle g of the revoly-
ing cylinder. This spring is prevented from
striking the spindle by an insulated pin, 4, on
yoke ¢'; bub once in every revolution of the
cylinder it is struck by a metal pin, %, on the

-spindle a, closing circuit through the magnet

H and giving one impuise to the indicating or
registering apparatus. In this way the indi:
cating or registering apparatus will indicate
or register the revolutions of the cylinder.
The indicating or registering apparatus may,
however, be operated directly by the cylinder
through suitable gearing, as shown in Fig. 4,
the spindle ¢ being provided with a worm, 7,
meshing with a worm-wheel, m, forming part

- of the indicator or register.

In order that the rotating shell may so per-
form its work that the speed of rotation will
be directly proportionate to the current, the
paddles upon the cylinder must be correctly
proportioned and arrangedin a proper manner.

Since the meter may be made of quite large
size; and when so made will have a large ini-
tial friction, it is preferred for large-sized me-
ters to make the cylinder-paddles loose and
provide means for varying’ their dip in the
mercury in proportion to the speed, in order
to make the speed of rotation of the cylinder
directly proportionate to the current. Such

a construction is shown in Fig. 5, wherein the-

paddles ¢ are mounted on a ring, %, connected
with a centrifugal governor, I, mounted on
the spindle a. T

It 1s not essential that the shell D should
revolve, since it may be held stationary and
the magnetic core bearranged for revolation,
as shown in Fig. 6. Inthatfigure the shell D
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is held stationary in a suitable frame, (not .

shown,) while the core K revolves. This core
may be a permanent magnet or be made of iron
magnetized by bobbin K', which may be sta-
tionary or be carried by the core. The mer-
cury-trough K is carried by and revolves with
the core, although it can be stationary and the

‘core be provided with paddles dipping into

the mercury. The core K is mounted on a
spindle, p, turning in mereury, and may op-
erate the indicator or register directly, as
shown, or by closing at intervals a local cir-
cuit.. The cylinder D and core K. will be lo-
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cated in the line 3 of the translation-circnit,
while the bobbin K’ will be in a multiple-are
circnit from the translation-cirenit. It isalso
not essential to have a field-magnet, since the
cylinder will rotate if a helix, M, alone be used,
as shown in Fig. 7; but by the use of iron less
current is required to perform the work.

In Fig. 7 the cylinder D revolves upon a
non-magnetic support, O, such support and
thecylinder being located directly in the trans-
lation-cireuit, while the helix M is in a mul-
tiple-are circuit therefrom.

‘What I claim is—

1. In an electrical meter, the combination,
with indicating or registering apparatus, of an
electro-dynamic motor operating such indicat-
ing or registering apparatus and having its
inductive portion in the translation-ecircuit,
the electrical energy consumed in which is to
be measured, and a multiple-are cireuit in-
cluding the field-coils of such motor, substan-
tially as set forth.

2. A mono-electro-dynamic motor, in com-
bination with means for giving such motor a
definite loading, and means for varying such
load, to compensate for variations in propor-
tionate friction, substantially as set forth.

3. In an electrical meter, the combination,
with indieating or registering apparatus, of an
electro-dynamic motor located in the transla-
tion-cirenit, a multiple-are circuit including
the field-of-force coils of such motor, and

means located in the translation-circuit for
opening and closing such field-circuit when the
last translating device is removed from cireuit
and the first one placed in eircuit, substan-
tially as set forth.

4. Inan electrical meter, a non-commutator
electro-dynamic motor provided with a single
or straight induetive portion, and having the
opposite poles of its field-magnet brought to-
gether on opposite sides of such induetive por-
tion, in combination with a register operated
or controlled by the motor, substantially as set
forth.

5. In a mono-electro-dynamic motor form-
ing the operative part of an electrical meter,
the revolving cylinder forming the inductive
portion of the motor, in combination with a
register operated or controlled by the motor,
substantially as set forth.

6. In a mono-electro-dynamic motor form-
ing the operative part of an electrical meter, the
combination, with a centrally-located pole and
a surrounding pole, of a revolving eylinder
mounted upon the centrally-located pole, and
a register operated or controlled by the niotor,
substantially as set forth.

This specification signed and witnessed this
6th cay of April, 1883.

THOS. A. EDISON.

Witnesses:

H. W. SEELY,
Epwarp H. Pyarr,
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