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To all whom it may concern:

Be it known that I, JaAcos F. MEHREN, a

citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented a new and useful Im-
provement in Eleectric Meters, of whleh the
following is a specification.

My invention relates to an m]provement in
the class of apparatus for registering the
amount consumed of current dehvered On a
cireutt, as registering such amount in lamp-
hours on a cireuit eontmmnﬂ incandescent
electric lamps; and it relates partlcularly to
improvements npon the species in the forego-

‘ing class involving a prime motorin the main

circuit actuated by variation in the current

to control, according to such variation, the.

registering mechanism, which is actuated
through the oscillations of a pendulum con-
trolled from a derived circuit.

The object of my invention is to provide a
generallyimproved apparatus, both as to con-
struction and efficiency, for the purpose
stated; and to this end my invenlion con-
sists in the general as well as the more spe-
¢ifie construction of my improved meter.

In the accompanying drawings, Figure 1 is

a view 1n the nature of a diagram, showing
my improved apparatus in elevation, partly
sectional; and Fig. 2, a Dbroken plan view
showing details of construction of the regis-
tering apparatus and of the mechanism for
varying the speed or extent of registration,
according to the variation in effect upon the
prime motor of the current on the main cir-
cuit.

A denotes the outgoing, and B the return
wire of & main circuit shown to contain, as the
current - consuming medinm, incandescent
electric lamps C, and the wire A includes the

- prime motor D, which may be a solenoid, as
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illustrated, though I do not limit the use of
my improved mechanisms hereinafter de-
scribed, to connection with a solenoid as the
prime motor, since they may be employed
with a.dv:;mtafre in connection with other

forms of Jnotor D.

K, Kig. 2, denotes the train of gear-wheels
carrying index-fingers on their shafts and ex-

tending over the surfaces of suitable dials, |

pointed extremity.

ble form of mechanism to be actuated from
the main current through intermediate regu-
lating and propelling devices, hereinatter de-
scribed, to indicate the consumption of the
current, and the parts of the mechanism K
are sul:)pmjted, as usual, in suitable frame-
work E’, which is merely indicated in Fig. 2,
bee:mse well understood and 111\?01?111{1 no
features of novelty. -

- The immediate medium for 1mpm‘tmﬂ‘ MOo-
tion to the train K is a pinion » on a shatt g,

jouumled in the frame and having limited

play in its bearings, and one pro,]e(,mnn end

of which should be pointed, as shown at z, to

reduce the frictional bearing against it of
spring p, extending from the adjacent side of
the frame. The shaft ¢ carries to revolve
with it a plain disk IF.

G is a disk like the disk F except that 113%

periphery is provided with teeth, and it 1s-

supported on ashaftq’, journaledin theframe,
like the shaft ¢, and in position to cause the
disks G and It to overlap each other, the shaft
being, for the same reason as the shaft q,
pmnted at one end, as shewn at £’ in Fig. 2,
and having a spring p’ bearing :a,ﬂ‘amfst its
The core D’ of the solen-
old, which should be sufficiently long to ex-
tend normally through the spool, is connected
by a link 0% to an arm o of a bell-crank lever
D? fulerumed at its angle 7, and controlled
by a spring o connected with the arm o, and
which serves to counterbalance the core. The
other arm o’ of the bell-crank carries at its
extremity, which should be. bifurcated, and
extends between the disks F and G, a fric-
tion-roller H, formed preferably of soft rub-
ber, and the periphery of which 1s normally
in contact with the opposing surfaces of the
two disks. According as the distance from

the shaft ¢’ at which the roller I is caused to

have contact with the disk @G, it will in-

versely vary the distance from the shaft g of
its contact with the disk I, turning the latter

faster the nearer it approaches its shaft and
slower the farther it is removed therefrom;
and, as will hereinafter be explained, varia-
tion in -such distance i1s automatically pro-
duced throungh the medium of the solenoid
corein accordance with the variation to which

the whole constituting an ordinary or suita- | the solenoid may be subjected in the current,
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I and I’ are stationary electro-ma onets hav-

ing stmilar polarity, and between them 1S an
electro- magnet I?, having the opposite polar-

1ty, the cn*emb 1110111(11an the motor afforded
by the electro- maﬂ‘nets tO produce the oppo-

site polarities, bemn hereinafter desombed
Kisa pendulum pivotally supported at z—
a point perpendicularly above the core of the
magnet I*—and carrying an armature I3, the
ends of w hich, when the pendulum 1is in its
normal perpendlculm" or substantially per-
pendicular nosition, extend short of the cores
of the mag nets T and I’. On opposite sides
of the pnotal point z the pendulum has piv-
oted to it the pawls n and n’, extending one

“beyond the other into eng mrement Wlth the
teeth on the periphery of the disk G, whereby
each stroke of the pendulum in its vibratory

movement, produced as hereinafterdescribed,
effects a pm'tm,l turn of the disk. I do not

however, necessarily limit my construetion to |
the use of the two pawls, though the latter

are preferred, for a single pawl on one side of

the fulcrum of the pendulmn would be oper-

ative.

The upper end of the pendulam engages
with a commutator L, comprising
insulating material, having metallie contact- -_
pieces land & at 0pp081te ends and supported
in amanner to permit it to be readily bhlftedf

lengthwise, as by means of Lolts or serews 7,
passed into the support through slots 7 in the

part m near 1ts opposite ench simple means
for producing the desired eng Wemcnt being
the bifure med end of the pendulu m embrac-
ing a stud m’ on the bar m, as shown, and

adjacent -to the bar m, pr(,ferably above 1t,
as shown, is secured a supporting-strip /7, Of

-1115111{113111” material, having springs ¢ and g°.
e:xtendmﬂ‘ {from 1it, both bunn* normally in:
contact with only the bar m of insulating:

- material and close to the metallic contacts Z
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and k&, whereby when the bar m is shifted

from its normal position in either direction
one spring will bear against an end contact,
while the other will bear against the inso-

lating portion of the bar.

The clectro- magnets I, T’, , and 17 and the
commutator 1L are 1neluded in a derived cir-

cuit branching on a wire e from the conductor

A at the blndmﬂ'-post 1 to a pivotal contact--
finger M, which overlaps the adjacent end of
the arm o of the bell-crank and extends across
a contact M/, which I prefer to provide in the

form of a set-screw supported in a suitable

‘bearing f, whence a continuation of the con-
ductor e leads to the contact / of the commu-
tator L, and a branch e’ thereof leads to the

magnet I. The return-wire B of the main

mremt branches from the binding-post 2 by

a conductor ¢, connecting with the magnet T”.
T'he contact ?i, of the commutator 1s eonnected
by a conductor ¢ with the branch d. The

spring’ ¢ is connected by a conductor ¢ W‘Iﬂl

“of the conductor ¢ Wlth one end of the mag-

one end of the magnet I and by a branch ¢’

net I3 and the spring ¢’

maln eireuit
| the core D 111t0 the coil thereof, according to

the springs » and p’.

a bar m, of

permit 117_ to .

- 428,280

conductor b with one end of the m agnet I?,

and by a branch b’ of the conductor b with
one end of the magnet I'. S

| The'opel"ation 18 as follows: Currenton the
rgizes the solenoid and draws

the amount of current, thereby closing The
derived ecircuit by producing contact between

the finger M and screw M’, as shown, and

moving the friction-wheel I1 on 1ts pivotal
axis toward the center of the disk If and
away from that of the disk G, according to
the amount of current. The dlSkS are yleld-
ingly maintained contiguous to the periphery
of the friction-wheel against any distortion or
depm*tm*e of: the 1::1,tt01‘ from a true circle by
Obviously as. the en-
ergizing effect of the current on the solenoid
weakens or strengthens the friction - wheel
will be moved farther from or nearer toward
the center ¢g. The current which passes on
the derived cireuit e d energizes the magnets
I, I’,and I? and toward w hichever of the two
0uter11103t magnets the pendulum happens to

Incline that magnet will exert its attraction

effectupon the armature I° and is re-enforced
by the action of the central magnet I3 since
the lines of force between the latter and the

other outermost or non-attracting nmﬂ'net are

practically nail.

To 1llustrate furtherthe operation, suppose
thie poles of the magnet I I* to be the first to
attract the armature under the influence of
the current on the derived cireuit.

will, through the medium of the friction-
wheel H, turn the wheel F around at a rate
of speed according to the location, with ref-
erence to the center of the latter wheel, of

the friction-wheel, under the influence of the -
main current, and the. wheel I drives the

train I, causing it to produce corresponding

registration of the amount of current passed

through the solenoid. By moving toward its

lower end in the direction of the magnet ],
the pendulum K moves toward its upper end -

TIS

in the opposite direction, and by the result-

ant engagement of its forked extremity with

the stud m” shifts the commutator in the di-
rection of 1ts movement, thereby producing

contact of the conducting end [ and sSpring ¢,

causing the derived cireuit to close through
the conductors e and ¢, and thereby cut out

or shunt the magnet I, which, being thereby

de-energized, will 1ele.:vse the armatme and

Then the upper end of the pendulum shifts
the commutator toward the right, breaking

the contact between the end ! and spring ¢ -
and producing contact between the end £ and -

spring ¢g’, thereby cutting out or shunting the
magnet I’, and thus loosening its hold on the
armature, which is then again attracted by
the magnet I T3,

18 connected by a | the magnets I I* and I’ I* on the armature,

This will.
draw the pendulum toward the magnet I,
causing the pawl n to turn the disk G, which -

be attracted by the magnet 17 I -

As will readily be seen,the
pendulum, under the alternate attraction of
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- vibrates regularly, and each stroke, w1t11 the | with a suitable 1eﬂ*1%te1*111n &ppﬂl‘atns E, of a
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" 1sm for holding the disks F and G weldmnl}f
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provision of the two pawls n and »n/, turns
the disk G around the same dlstanee, which
turns the disk F around at the same or at a

greater or less rate of speed, according to the.--

pOSlthll of the wheel I1 with 1eference to the
center ¢, and the dial-fingers are thereby
caused to indicate upon the dials, snitably
marked for the purpose, the amount of cur-

rent consumed by the number of lamp-hours.

It will of course be understood that when the
lamps C are all cut out, the carrent on the
derived circuit being msufﬁment to affect the
core D', it will rise, and thus separate the con-
tact between the finger M and screw M’,
thereby opening the derl ved circuit and stop-
ping the vibration of the pendulum.

The Intermediate mechanism between the
prime motor D and apparatus E may, to per-
mit the application of.my improved mechan-

against the mterposed friction-roller H, in-
volve otherand old formsof friction-gear con-
nected with a motor D, and the 1‘601%1;(—31*11510
apparatus for varying the speed of the latter

by variationin the 1nﬂuence of the eurrenton

the former; hence I do not intend to be un-
derstood as limiting the application of the
sald yielding holdlnﬂ' mechanism to disks as

such, but 111teud th.ftt in the claims herein- |

after stated, which refer specifically to the
said mechamqm the terms “disk ” and ¢ frie-
tion-roller ” shall be sufficiently generic to i in-
clude all analogous friction-gear.
What I claim as Tnew, and desire to secure
by Letters Patent, is—
1. Inan ele(,trie meter, the combination,
with a saitable registering apparatus E, of a

prime motor D in the main ecirenif, mterme-'
) diate mechanism connected with the said reg-

Istering apparatus and controlled from the
prime motor to regulate the speed of regis-
tration according to variation in the emrent
on the main cu*emt a normally-open derived
circuit, a pendulum K, connected with the

said intermediate mech&msm an electric mo-
tor for the pendulum in the derwed circuit,
and a commutator in the said derived circuit
actuated by the vibrations of the pendulum
alternately to shunt portions of the said elec-
tric motor, subst.;mtmlly as and for the pur-
pose set forth

2. In an electric meter, the cmnbmatlon,'

with a suitable registering apparatus E, of a

prime motor D in “the main circuit, a disk I,

geared to the said registering : “pdratus,

IOEELI‘V toothed disk G, .-.md a frlctlon—wheel H,
pivotally supported to extend between and in
contact with the said disks and oscillated on
1ts pivotal support between the centers of the

disks by the action of the prime motor under

variation in the current on the main circuit,
a pendulum K, engaging with the disk G, a
normally-open ‘derived 011‘011113, and an elec-
tric motor for the pendulum in the derived
circult, substantially as deseribed.

3. In an eleetme meter, the combmatmn,

!
|

| prime motor D in “the main ¢ircuit, a disk- F,

geared to the said registering &ppamtus,- a

rotary toothed disk G, and a friction-wheel H,
pivotally supported to extend between and-

in contact with the said disks and oscillated
on 1ts pivotal support between thé centers of
the disks by the action of the prime motor
under variation in the current on the main
circuit, a pendulum K, pivotally Supported be-

tween 1ts ends and ha,vmn pawls n and n" at

opposite sides of its pivot e*(telldmﬂ into en-
gagement with the teeth of the disk G, a nor-
mally-open derived circuit, and an eleetric
motor for the pendulum in the derwed eu'
cult, substantially as described.

4. In an electric meter, the combination,
with a suitable 1'egiste'ring apparatus K, sup-

ported in a frame, a prime motor D in the

main circuit, and a pendulaum K, oscillated by
a suitable motor in a derived circuit, of a
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disk If on a rotary shaft g, supported in the

frame and movablein its bearings and geared

90

tothe apparatus K, a spring p, bearmw against

an end of the shaft q, a toothed disk Gr con-

nected Wlth the pendulum and Supported on

a shaft ¢’ in the frame and movable in its

‘bearings, a spring p’, bearing against an end

95

of the shatt q’, and a friction-wheel I on a
pivotal supportconnected with the said prime

motor and extending between and in contact
with the disks F and G, qubfamntlally as and
for the purpose set forth -

5. In an electric meter, the combumtlon
with a suitable registering
ported 1in 4 frmne a prime motor D in the
main circuit, and a pendulu'm K, oscillated by
a suitable motor in a derived circuit, of a
contact M" and a pivotal i
rived ecircuit, a pivotal bell—emnk D*, con-
trolled from iis arm o by the prime motor
and yieldingly sustained aﬂ'alnﬁt the finger
M to maintain the derived 011"01111: normally
open, a disk K on a rotary shaft ¢, supported
in the said frame and movable in its bearings
and geared to the apparatus E, a spring p
bearing against an end of the shaft g, a
toothed disk (x, connected W1th the pendulum
and supported on a shaft ¢’
movable in its bearings, a qpl*mt, p’, bearing
against an end of the shafi; ¢’, and a ¥ *ota,ry

apparatus K, sup-

100

a 105
nger M in the de-

110
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in the fra,me and

friection-wheel H, supported on the arm o’ of

the Dbell-crank D? between and in contact

with the disks F and G, Substa,ntmlly as a,ml

for the purpose set forth.

6. In an electric meter, the combmdtmn,

‘with a suitable refrmtermﬂ* apparatus E, of a
prime motor D in the main ¢ireuit, 1nte_1'me-'
diate mechanism connected with the said reg-

120
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istering apparatus and controlled from the

prime motm to regulate the speed of regis-

tration according to variation in the current'

on the main cu*cmt a pendulum K, carrying

130
an armature I and connected with the ‘said
intermediate mechanism, a normally-open
derived circuit closed by the prime motor
under the influence of the mmn current and
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a commutator T, and a motor for the pendu- | contact M’, a pwota,lly-supported bell-erank

lum in the derived cireuit, the motor compris- |

D7, hcwmﬂ' its arm o lIinked to the solenoid-

ing the electro-magnets I T of similarpolarity | core, a spring 0% normally holding the arm o
and I* of the opposite polarity, substantially | against the ﬁnwer M to separate it from the

as and for the purpose set forth,

7.-In an electric meter, the eombin-a,tion,
with a sultable registering apparatus E, of &
prime motor D in the main circuit, interme-
diate mechanism connected with the said
registering apparatus and controlled from
the prime motor to regulate the speed of reg-
istration according to variation in the current
on the main cireuit, a pendulum K, pivotally
supported between its ends and earrying an
armature I° and connected with the said in-

termediate mechanism, a normaliy-open de-

rived eircuit closed by the prime motor un- |

der the influence of the main current, a mo-
tor for the pendulum in the derived cireuit,
comprising electro-magnets I T’ of similar po-
larity and I? of the opposwe polarity, and a
commutator I, comprising the longitudinally-
movable insulating portion m, h.-.wmn* con-

by the adjacent end of the pendulum in Cits
vibratory movement, and springs g and ¢/,
normally in eontaet with the said insulating
portion m near the contacts [ and k, the whole
being constructed and arranged to operate |
subc;ta,ntmlly as and for the purpose set forth.

3. An electric meter comprising, in combi-
nation, a registering apparatus K in a frame

E’, a Solenmﬂ D in the main cireuit, a derived |
circuif econtaining a pwotal finger M and a l

“contact M’, a disk F on a rotary shaft ¢, nor-

mally supported in the frame and geared to
-the apparatus E, a spring p, bearing agamnst
~an end of the shaft q, a toothed disk G on a
“shaft ¢/, movably supported in the frame, a
r sprm ', bearing against an end of the shaft
q’, a frlctlon 1‘01161‘ II journaled in the end of
‘thearm o’ of the bell-crank extending between
. the disks F and G, a pendulum K, plvotally
“supported between its extremities and hav-
ing pawls n and n’ extending from opposite
-sides of its pivot into engagemen-t with the
teeth on the disk G, an armature I° on the
:pendulum, a motor in the derived -circuit
ecomprising electro-magnets I I’ of similar
- polarity and I* of opposite polarity, a com-
-mutator I. in the said derived circuit com-
- prising a shifting-bar m, of insulating
-rial, engaged by the adjacent end of the pen-
tacts [-and & atits oppomte ends and enﬂaﬂed *

mate-

dulum and provided with contacts [ and & at

- its opposile ends, and springs g and g’, nor-
‘mally in contact with the bar m near its op-
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i posite ends, the whole being constructed and

-m*rann‘ed t@ operate Suquntmlly as and for
‘the purpose set forth.

JACOB F MEHREN.

* In presence of—

W. H. DYRENFORTH,
M. J. FrosT.
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