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To all whom it may concern:

‘Beit known that we, HERMAN BURGER and
WiLriam H. McFALL, citizens of the United
States, residing at Philadelphia, in the county
of Philadelphia and State of Pennsylvania,
have invented a certain new and useful Im-
provement in Xlectri¢ Meters, of which the

Tollowing is a specification.

Ourinvention relatestoelectric meters hav-
ing as their actuating element an oscillating
electric motor comprising a pendulum carry-

ing armatures and also carrying an overbal-

anced circuit-controller and an operating-so-
lenoid. This motor has a uniform rate of os-
cillation, although the amplitude of the swing
of the pendulum may vary to some extent.
The pendulum also carries an oscillating cam,
which operates in one direction of movement
and with a gradually-decreasing speed a pawl
which actuates the driving-wheel of a regis-
ter-train. The extent of movement of this
pawlat each oscillation of the pendulum, and
hence the extent to which the register-train
will be moved, is controlled by a cam which
is moved by a current-indicator consisting of
one or two solenoids and suitable coacting
cores. The cam adjusted by the current-in-
dicator limits the return movement of the

‘pawl, whose forward movement is effected by

the cam which oscillates with the pendulum.

The cam adjusted by the current-indicator

permits a greater or less backward movement
of the pawl, according to the strength of the
current being measured, and since the driyv-
ing-cam always moves the pawl forward to
the same point the extent of movement of the

‘pawl is determined by the extent of the re-

tracted movement which is permitted by the
cam adjusted by the current-indicator. - These
are the principal features of the meter upon
which our improvement is ingrafted.

The object of our invention is to simplify
and cheapen the construction of the meter
and to make it more certain and accurate in
operation.

The invention consists in the several fea-

tures and combinations of parts hereinafter
described, and pointed out by the claims.

In the accompanying drawings, Figure 11is
a front elevation of the meter with the regis-
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ter-train omittéd and removed from the in-
closing box. Fig. 2is a side elevation of the
meter. Fig. 3isa view illustrating the posi-
tion of the circuit-controller at the extreme
limits of the swing of the pendulum. Fig. 4
is asection through the pendulum-shaft, look-
ingattherearside of the pendulum and show-
ing the frictional retarding device; and Fig.
5 is a view illustrating a modified form of the
circuit-controller. '

The curved solenoids A are supported by a
curved metal shield B, which is provided with
inwardly-bent ends of flanges by means of
which the solenoids are held within the shield,
and between the solenoids and the shield is
placed a layer of insulation. This shield is

of brass or othersuitable non-magnetic metal.

The frame supporting the operating parts of
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the meter is a flat plate C, which may be -

stamped out, of brass, this frame having a
curved upper portion which passes between
the solenoids and under the shield B.

D is an inverted arch-shaped cam which

is carried by the shaft D', which in turn car-

ries the cores a, working in the solenoids,
and the weights . This indicator-shaft D’
is supported by stirrups ¢, which form a roll-
ing bearing.
knife-edges d, (shown in dotted lines in Fig.
1,) which make the indicator more sensitive
in its movements than the former construec-
tions in which these stirrups were pivoted
by screws in the ordinary way. ‘
E is the pendulum of the motor, and F is
the operating-solenoid. The pendulum is
prevented from hammering af the extreme
limits of its movement by a two-armed plate
e, held by a friction-disk f on its shaft. The
arms of the plate e strike the stationary bar
g as the pendulum approaches the extreme
limits of its movement, and by turning the
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These stirrups are hung upon
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plate on the shaft under the friction-disk a .

frictionalretardation is produced without any
spring action tending to quicken the return
movement of the pendulum. :

G is the driving ratchet-wheel of the regis-
ter-train. It is driven by a pawl % on an
overbalanced frame II. This framehas a pin
1, engaging the indicator-cam D. The oscil-

lating cam I, carried by the pendulum-shaft,
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engages a roller j on the frame II, lifting that
frame a distance which is determined by the
adjustment of the indicator-cam. The driv-
ing-cam I, instead of being arranged to lift
the frame Honthe forward orattracted move-

_ment of the pendulum, is reversed and lifts

that frame and drives the register-train on
the return or backward swing of the pendu-
lum. This makesthe motor start easier from
a position of rest, since it is required to do
no work on the forward or attracted swing of
the pendulum.

The overbalanced circuit-controller is com-
posed of a lever K, which is pivoted to a stir-
rup k at a point which is in'the rear of the
axis of the pendulum-shaft. This lever K
plays between two pins m m/, of insulation,
carried bythe driving-cam I and also engages
in one position metal pin n, also carried by
the driving-cam. "A shoulder o on the lever
K coactswith the insulating-pin m to prevent
contact between the lever K and pinn on the
backward swing of thependulum. Inthe po-
sition of rest the-lever K, by reason of the
eccentric position of its pivot relative to the
pendulum-shaft, rests upon the pin n and
completesthe circuit. Thependulum swings
forward under the attraction of the current
until the lever K topples over against the in-

sulating-pin m', when the cu*cmt is broken
and the pendulum begins its return swing.
As it swings past the eenter the lever K falls
over in the other direction, but the shoulder
o strikes the insulating-pin m and prevents
the lever from touching the pin n. On the
next forward movement of the pendulum the
shoulder o slides over the pin m as the pen-
dulum approaches its central position, and
contact is reéstablished with the pin n, thus
giving the pendulum a forward impulse un-
der the attraction of the solenoid. The cir-
cuit-controller is of simplified construction,
consisting only of the single part coacting
with the insulating and metal ping on the
driving-cam.

The form of circuit-controllerillustrated in
Fig. 5 embodies the same ideas in a modified
form and accomplishes the same result. In
this form the lever K' (corresponding to K)
is a fork and cooperates with the pin .n on
the driving-cam. The insulating-pins m m/
on the driving-cam arenot required, because
the insulating sides of the fork act as stops.

What we claim as our invention is—

1. In an electric meter, the combination
with an oscillating electric motor and a reg-
ister, of a driving device for driving the reg-
ister, which operates only on the backward
or unattracted swing of the motor, substan-
tially as set forth.

2. In an electric meter, the combination
with a pendulum and an operating-solenoid
forming an oscillating electric motor, of areg-
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ister-train, a cam carried by the pendulum
and d11V1n°° the register-train on its back-
ward or unattracted swing, a current-indica-
tor, and means controlled by the current-in-
dieator for determining the extent of move-
ment of the register produced by the driving-
cam, substantlally as set forth.

3. In an electric meter, the combination
with an oscillating electrle motor, and a con-
tact-pin carried thereby of an ovelbalanced
eccentrically-pivoted lever cooperating with
said contact-pin and closing the motor-circuit
when the motor is at rest and throughout a
portion only of its forward movement, sub-
stantially as set forth. _

4. In an electric meter, the combination
with an oscillating electric motor, a register
and a driving-cam, of a contact-pin earried
by said driving-cam and an overbalanced ec-
centrically - pivoted lever codperating with
said contact-pinand closing the motor-circuit
when the motor is at rest and throughout a
portion only of its forward movement, sub-
stantmlly as set forth.

5. In an electric meter, the combination
with an oscillating electric motor, of an over-
balanced circuit-controller consisting of in-
sulating and metallic pins carried by the os-
cillating motor, and a lever pivoted eccen-
trically and provided with a shoulder codp-
erating with one of the insulating-pins to pre-
vent closing the circuit on the backward
swing of the motor, substantially asset forth.

6. In an electric meter, the combination
with an oscillating electric motor, a register-
train and an oscillating driving-cam carried
by the motor and driving the register-frain
intermittently, of pins m, m’, n on the driv-
ing-cam, and the eccentrically-pivoted lever
K havm@ a shoulder o, wbstantlally as seb
f01 th.

In an electric meter, the combination
With an oscillating electric motor, of the plate
¢ on the motor-shaft, and the friction-disk f
for producing a frictional retardation of the
motor at the extreme limits of its swmg, sub-
stantially as set forth.

8. In an electric meter, the combination
with the current-indicator, the oscillating
electric motor, and the register, of the flat
supporting-plate C, upon the opposite sides
of which the motorand registerare supported,
and the upwardly-cur Ved metal shield B at
the top of the plate C and supporting the in-
dicator-coils, substantially as set forth.
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Thisspecification signed and witnessed this

23d day of January, 1896.

HERMAN BURGER.
‘VVIIJIJIAWI [I. D[C]}‘AIJIJ-
Witnesses:
WM. A. SHRYOCK,
WM. B. JoNES.



