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-~ Serial No. 253,603. (Nomodel.)

o all whom it may concert:

Be it known that we, GEORGE WESTING-
HOUSE, Jr., and PHILIP LANGE, citizens of

~the United States, residing in Pittsburg, in

5

the following is a specification.
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the county of Allegheny, in the State of Penn-
sylvania, have invented certain new and use-
tul Improvements in Electric Meters, of which
The Invention relates to apparatusemployed
for registering the quantity of electricity used
for operating translating devices or consumed
1n-any given circuit. | o
The invention involves certain details and
improvements upon the meter deseribed in an
application for Letters Patent filed by George
Westinghouse, Jr., June 16, 1887, Serial No.
241,459, | BT -
In earrying out the invention a disk or cir-
cular plane or a curved surface is employed
as the actuating-surface. This is revolved at
a determinate and uniform speed. Against
1ts face there rests a roller having in this in-
stance the general form of a prolate spheroid.
The periphery of this roller is in frictional
contact with the face of the disk or revolving
surface. The point of contact is varied by the

action of appropriate mechanism, and is more

or less distant {rom the center of the disk as
the current traversing the apparatus is in-

creased or diminished. The consequent move-

ment of the roller depends for its rate upori
the distance of the point of econtact from the
center of the revolving surface. It is further
dependent upon the circumferential measure-.
ment or the diameter of the roller in the plane !
of its point of contact. The revolutions of
the roller are communicated to appropriate
registering devices, which serve to show at any |
time the quantity of electricity which is trav-
ersing the apparatus. |

- The present invention involves certain de-

tails in the general organization of parts and
their construction. = -
In the accompanying drawings, Figure 1 is
a side elevation, and Fig. 2 a front view, of the
apparatus. B ' ' '

-

Referring to the figures, A represents a
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frame for carrying the various parts of the
mechanism. In this frame there is placed a
chronometric movement of any suitable char-
acter, as indicated at A’. This is adapted to
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revolve a disk, B, upon its axis, b, at a deter:-

minate and uniform rate of speed. .This rate
may be controlled by a pendulum, ¢, serving
to govern the escapement of the clock-move- 55
ment. The axis b 18 carried in suitable lugs,

U" ¥, upon the frame A. A pinion, &, gears

with a wheel, ¢, driven by the clock-train,
A roller, G, carried upon an axis, ¢’ ¢, bears =~
against the face of the disk B. One end, ¥, of 60
this roller is turned off so as to have a curved
longitudinal section. The other end, ¢, of the
roller may be approximately straight, if de-
sired, since the portion #* alone is used as a
contact-surface. The roller is 8o mounted that
when 1t rests upon the center of the disk B the
axis ¢’ ¢ will be sufficiently inclined to pre-
vent the end ¢ from touching the disk. One
end, ¢, of the axis is mounted in a stirrup, d,
depending from the shorterarm, ¢, of alever, o -
K. This stirrup is held between two adjust-
able nuts, d° and d%, turning upon the axis.
By means of these the relative movement com-
municated to the roller from the lever may be |,
adjusted. The end ¢’ of the axis passes be- 7k
tween vertical guides ¢*, (one only of which is
shown,) and is capable of vertical bub not of
lateral movement. The other end, ¢, of the
axis passes between similar guides, ¢®. =~
T'wo upright plates, d’ and &, are placed at So
the respective ends of the axis, being carried
upon the frame A. These serve to prevent
undue longitudinal movement of the roller.

65'

T'hey are curved to correspond with the ares

described by the ends of the axis ¢’ ¢* when it 8¢
rocks upon the disk B. I

It will be evident that when the axis of the
roller C is in the position shown, its greatest
diameter being coincident with the center of
the disk B, no movement will be communi- go
cated to it by the revolution of the disk. " If,

‘however, the end ¢’ be raised and the end ¢ be

lowered, the points of contact, both upon the
disk and npon the roller, will be changed, and
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the latter will revolve at a speed dependent | its position with reference to the center of rev-

upon the two factors—namely, the distance
from the center of revolution of the disk to
the point of contact and upon the circumfer-
5 ence of the roller at its point of contact. This
last factor may be varied to suit the require-
ments of individual cases by varying the pro-
portions of the section of an ellipse which
forms the longitudinal section of the roller.
The rate of revolution will be proportionately
greater as the circumference at the point of
contact becomes less, and vice versa.
The motion of the roller C is communicated
- to a eounting, indieating, or registering mech-
15 anism of any suitable character or of any well-
known construction. This may be effected
through the instrumentality of a pinion, f,
upon the portion ¢* of the axis of the roller.
This pinion engages a toothed wheel, 7, of the
indicating mechanism. Theengagementof the
pinion f with the wheel 1s such that the move-
ments arising from the rocking of the roller C
will not interfere with the proper transmission
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of the motion, and it is for this purpose pref-

erably so placed that its movement is tangent
to the wheel, as shown. This pinion is placed
~ between the plate ¢* and the guides ¢’, though
the latter might be placed upon the opposite
side of the pinion.
30 Inordertoshift the point of contact between
~ the roller C and the disk B, so that its posi-
tion will bear a definite relation to the strength
of current which is being measured, a coil or
solenoid, G, of thick conducting-wire, is 1in-
35 cluded in the circuit of the generator or other
source of supply, as indieated at H. For in-
stance, a conductor, I’, may lead from one pole
of the source through the coil G to the work-
circult K K. The current flowing to the cir-
40 cult will necessarily traverse the coil G. A
core, g, preferably composed of a bundle of
soft-iron wires insulated from each other, ex-
~ tends axially into the coil G, and this will be
drawn a greater or less distance into the coil
in a manner well understood, according to the
strength or volume of the current which 1s
passing through to supply the work-circuit K
K. A .guide-rod, ¢, at the end of the core
passes through a guide-plate, ¢°, at the bottom
of the coil. A supplementary coil, G/, of thin
insulated wire, having alarge number of turns,
may be connected across from the conductor
-I/ to the return-conductor L% and this coil
also acts upon the core g. |
The core ¢g is suspended by a link, ¢, from
one arm, é?,0f the pivoted lever E, in such man-
ner that as it is drawn farther into the coils
the lever will turn upon its fulerum e, and
thus raise the opposite end, ¢, of the axis of
6o the roller C against the action of a suitable
- adjustable counterpoise, W, applied to the arm
¢’ of the lever.. Hence it will be understood
that the angular position of the axis of the
roller C depends upon the value of the current
traversing the apparatus, and the rate of rev-
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‘olution of the roller C will be determined by |

“ent upon ‘the length of the

olution of the disk B. .

The several parts are so adjusted that when
no current is being consumed in the work-cir-
cuit the roller C will bear directly against the
center of revolution of the disk B, and conse-
quently no motion will be communicated there-
to and the registering device will remain at
rest. - | |

‘The fulerum e of the lever B is carried In
a suitable bracket, N, extending from the
frame A.

- An artificial resistance, R, is preferably
placed in the circuit of the conductor leading

through the coil G/, for reducing the current.

to such extent as may be necessary or desira-
ble. This resistance may be conveniently
made in the form of one or more flat series of
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wires, as shown at+' 7%, and placed at the up- 35

per portion of the instrument. The heat which
is developed therein by the current may be
utilized for keeping the apparatus at approxi-
mately constant normal temperature,and thus
rendering its operation more exact.

A plummet, §', hanging above an indicator,
S, is employed for assisting in placing the 1n-
strument in position. -

It should be noticed that the clock-move-

go

ment will actuate the disk Bat a rate depend- 95

that this ean be adjusted so as to regulate all
the meters to be employed in a system {0 any
required constant. | | -
We claim as our invention— _
1. In an electric meter, the combination of
a friction-roller, a revolving disk against the

face of which the roller rests, registering.

mechanism receiving motion through said roll-

‘er, and means for automatically modifying the

angle of the axis of said roller with reference
to the surface of the disk in accordance with
variations in the force to be measured, said
roller being of gradually - diminishing cross-
section through the portion adjacent to the
center of the revolving surface and one end

and approximately straight through its re-

maining portion.

pendulum «, and"
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2. In an electric meter, the combination, |

with a flat revolving surface, of the roller in
frictional contact therewith, said roller being
of gradually-diminishing cross - section from
the center to one end, a lever operated by va-
riations in the current, a stirrup connecting
one arm of said lever with the axis of said
roller, the point of attachment with the axis
being adjustable, a registering device, and a
pinion carried by said axis and communicat-
ing motion to the registering device.

3. In an electric meter, the combination of-

the clock-movement, the revolving disk B,
the roller C, resting thereon, and the curved
plates d’ d* at the respective ends of the axis
of said roller for preventing it from undue
longitudinal movement, substantially as de-
seribed. .
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4. In an electric meter, the combination,
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with the rockm roller C and the revolving | scribed our Hmes this 18th d&y of October,
disk B, upon thh the roller rests, of the axis | A. D. 1887,

for said roller, the guide-plates at the reapeet .
1ve ends of the axis, a pinion upon said axis | gE?LIET%SE%TNG%HOUSE IR,
5 between the rollers and one of said guide-

plates, and a registering mechanism geared ’Wltnesses
with said pinion. W. D. UPTEGRAFF

In testlmony Whereof we have hereunto sub- DANL. W. EDGEOOMB.
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