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do all whom it may concern: .

Be it known that I, ELIHU THOMSON, a citi-
zen of the United States, residing at Swamp-
seott, In the county of Essex, State of Massa-

5 chusetts, have invented certain new and use-
- ful Improvements in Electric Meters, (Case
No. 2,824, division of my prior application,
Serial No. 687,007, filed July 27, 1898,) of-
which the following is a specification. = =~
"The present invention relates to a method
of measuring electric energy, and in the spe-
cifie embodiment herein described it com-
prises a motor the speed of which 18 varied
by intermittently applying energy thereto at
15 such intervals as to maintain its speed pro--
- portional to the quantity to be measured. A
counter registers the number of revolutions
of the motor, and this furnishes a measure of |
the energy consumed. - L
The points of novelty of my invention will
‘be set forth in the claims appended hereto,
while its details and mode of operation will |
be made clear by reference to the following
description. o - o
Thedrawingrepresentsoneof the many em-
bodiments which my invention may assume..
In the drawing, A represents the armature
ol a motor-generator, the shaft of which is |
-~ mechanically geared to and drives the revo- |
jo lution-counter C. The supply-terminals 23
of the motor-generator are connected in shunt |
across the mains 1 2. If found necessary or
desirable, a suitable resistance R may be in-
| ~cluded in this circuit to limit the flow of cur-
- 35 rent. The magnet-field in which the arma-
- ture A revolves is intended to remain con-
stant, and this result is preferably obtained
by the employment of a permanent magnef;

| practical proportionality to the current in the
work-cireuit. . | S

~ The switch-controlling device is like a dif-
ferentially-wt)und;'ammeter.and consists of a .
fixed and a movable member. AsI prefer to 55
construet it the fixed member is composed of

two coils IX K'.  The coil K'is in series with

the work-circuit, which in this case is shown

as feeding lamps L. The coil K is in series

with the secondary winding on the armature 6o

‘A of the motor-generator and ‘is connected
therewith through the terminals ¢ #. It is

obvious that this secondary winding might

be replaced in function by a separate gener-

ator whose electromotive force is proportional 63

to the speed of the armature A or, indeed, by

‘any other source of electromotive force hav-

Ing the same proportionality. The movable

coil P is shunted across the supply-mains

1 2, and, if desired, a resistance R’ may be 7o 4
interposed to prevent too great a flow of cur-

rent. As showninthe drawing, the movable

coil is mounted on a rotatable shaft. T, and -
connections are made with the terminals of o
the coil in any suitable manner-—as, for in- 75
‘stance, through oppositely - wound spiral
springs34. Carried by the shaft T isa switch-
arm-9, which makes contact with the switch-
plate 6. Current is conveyed to the arm 5 |
by means of the brush 7, bearing on theshaft So
T. Anyother suitable circuit-closing device
may be employed, the one illustrated being
shown merely as an example of one of the
many possible constructions. A spring 3
malntains the switch S normally open. The 85
coil P is arranged to be dynamically acted
upon by current in the coils KX'. The coils
K K'are, however, so connected that the
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50

M, as shown in the drawing. Any other snit-

able means for accomplishing the sane pur-

pose may, however, be used. |
It is evident that with a constant magnetic

motive force impressed upon the motor-ter-

minals the speed of the armature A would

ordinarily remain constant. In order to vary
the speed, however, a switch S is 1nterposed
in the motor supply-circuit, and this switch
is arranged to remain open at intervals so

timed as to reduce the speed of the motor to | movable coil P, and the switch 8 is closed. 100

currents therein act in opposition to each -
other.

| It is evident, therefore, that when
the torque exerted by the current in coil K is
insufficient to neutralize the torque dune to
current in K’ the switeh' S will be closed and
that when a condition of equality is reached

The mode of operation is as follows: When
current passes through the series.coil X' to

the lamps L or other translating devices, a
torque is exerted between that coil and the

go

the spring 8 will cause the switeh S to open. 95
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As soon as the switeh S is closed current
passes to the armature A of the motor-gener-
ator, which thereupon commences to revolve.
The voltage at the generator-terminals ¢ ¢
rises directly with the speed until the current
passing in the eoil K is sufficient to balance
the torque produced by current in the series
coil K.~ The switch S then opens and the
motor-generator slows down, thus lessening
the current in the coil K. The current in
the series coil X' then overpowers thatin the
coil K, and the switch S closes. The motor-
cenerator then speeds up until a condition of
balance is reached, and the switch again
opens. Thisoperation isrepeated indefinitely
and with a rapidity dependent upon the pro-
portioning of parts and the delicacy of ad-
justment. For every different current pass-
ing in the series coil K' it is evident that a
proportionate amount of current in the coil
K will be required to neutralize its effect.
Since the speed of the motor-generator 1s pro-
portional to the current flowing in the coil KK,
it follows that the number of revolutions reg-
istered by the counter C in a given time I8
proportional to the amount of current flow-
ing in the work-circuit in the same time.
The counter therefore reads in ampere-hours
or the equivalent when the potential differ-

ence between the mains is constant or vary-

ing. .
What I claim as new, and desire to secure

by Letters Patent of the United States, is—

1. The method of measuring electrical en-
ergy which consists in generating an electric
current proportional to the current to be
measured by mechanically rotating a conduc-
tor in a magnetic field, transmitting the cur-
rentso generated,controlling thereby the rate
of rotation of said conductor in accordance
with the current to be measured, and record-
ing the revolutions of said conductor.

9. The method of measuring electrical en-
ergy, which consists in producing two oppos-
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enegy to be measured, the other proportional
to current supplied by a dynamo-electric ma-
chine, maintainingsaid torques at an approxi-
mate balance and registering the revolutions
of said dynamo-electric machine.

3. The method of measuring electrical en-
ergy, which consists in supplying current to
a dynamo-electric machine, generating there-
by a current proportional to the speed of.said
dynamo - electric machine, maintaining the
current so generated proportional to the en-
ergy to be measured, and registering the rev-
olutions of said dynamo-electric machine.

4. The method of measuring electrical en-

ergy, which consists in producing a torque

proportional to the energy to be measured,
supplying from a dynamo-electric machine a
current exerting an opposing torque, main-
taining the flow of said current so that the
resultant torque approximates zero, and reg-

istering the revolutions of said dynamo-elec-

tri¢c machine.

5. The method of measuring electrical en-
ergy, which consists in generating an electro-
motive force proportional to the quantity to
be measured by mechanically rotating a con-
ductor in a magnetic fiéld, controlling by said
electromotive force the rate of rotation ot
said conduector, and recording the revolutions
of said conduector. o

6. The method of measuring electrical en-

ergy, which consists in supplying current to

a dynamo-electric machine, generating there-
by an electromotive force, maintaining sald
electromotive force proportional to the quan-
tity to be measured, and registering the rev-
olutions of said dynamo-electric machine.
In witness whereof I have hereunto set my
hand this 9th day of April, 1902.
ELIHU THOMSON.
Witnesses: .
DucaLp McK. McKiLLoPp,
ROBERT SHAND.
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