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T all whom it mcby concern.

Be it known that [, PAuL Eisia, mechan-
| suh;]eet of the Gennan Em-
peror, remdmﬂ' at 60 Alexandrineustrasse, in;
the city of Berlm Germany, have invented.
new and useful Impmvements in or Relating’
to Electricity- Meters, of which the foliowmﬂ*

18 a specification. ~

In the case of eleetrlclty meters having a
regular reclproea,tmg movement of a pressure-
001], sitnated in the field of the current-coils
It is necessary, owing to insufficient power of
the automatieally-swinging coil for actuating

- theregisteringapparatus and contact devices,

- 15

20

to SWIBGh In a so-called ‘“‘relay” and a spe-
cial starting-coil for the purpose of overcom-
ing the fncmonal resistances. The change
in dir ection of the oscillations of the mova,ble
coll also renders it difficult to obtain an ex-
act proportionality, owing to the force of mo-

- mentum of the brake- dlsk or other brake or
1egu1at1ng device involved in the movement,

inasmuch as with the increase of speed of
oscillation the mowmentum of inertia tends to

act in the contrary way. In the electricity-

meter according to this invention these draw-

backs are avmded by so arranging the swing-
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speed.
return movement of the coil is also used to |
overcome the resistance to movement due to

ing coil that it becomes eﬁeetwe only in one
dllthIOH of its movement, being returned
after each oscillation in that dlreetlon to its
original position by means of an electromag-

'net automatically excited at that moment

In this returning movement the pressure-coil
is disengaged from its damper or brake-disk
or countmn'-dlsk which participates only in
the movement of the coil in its outward or
active oscillation, its momentum of inertis
therefore becoming evident only in one di-
rection in such a manner that the oscillations
are assisted in proportion to the increase of
The force of momentum during the

friction and inertia for the registration of
weak charges by correspondingly setting a
bt&t‘tmﬂ'—sprm@ or the like and also for WOI’k-

ing the contact devices for the registering

_':50

apparatus.

It will be understood that the movement of
the registering device is effected by two sepa-
rate movements—vm , the more or less rapld

1

‘218 a plan view of the same.
‘represent modifications in details.

| maﬂ‘nets 3 3.

the damping or brake device, and its more

‘rapid return movement, caused by the move-

| 'movement of the p1 essure- eml produced in -
one direction, proportional to the consump-
‘tion of eurrent and under the influence of |

55

ment of the returning armdture of the elee- -

tromagnetand of the movement of thedamper

a copper disk r otatlnu' W 1th1n a magnetic ﬁeld

1S dlseonneeted during the return mm?ement

of the pressure-coil and still moves, owing to

its inertia, more or less in the outw md dn*ee—
tion until 1t. 18 again engaged and rotated on
the renewed operating oselllatlon of the coil.
The working effects, however necessary for

1'or brake device, consisting, for instance, of -
60
which during the Opel‘dtlllﬂ‘ movement of the E
pressure- (*011 is coupled with the latter and
moves with it at a speed corresponding to the
‘amount of consumption of current, while it

operating the eontaets the registering work

of the meter, and the hke are not obtdmed'

from the measuring system, but from a sepa- -

rately-working eleetromaﬂ'net which, how-
ever, is conneeted wuh the ﬁl"bt nmned Sys-
tem. |

Referenceishad to the aceom panying draw-

75

ings, in which the same parts are designated
by the same characters of reference throucrh- |

out the several views, and in which—

Figure 11is a front view of the device. Fig.

Figs.
and 6 are detail views showmw the manner of

operating the counter.
The movable pressure-coil 9, arranged be-
tween the fixed principal current - coils 10,

1§ carried on a frame 8, revolubly pivoted (,Lb
4 and 5 around the brake -spindle 1 and pro-
vided with a clateh or pawl 11 or equivalent
coupling device on the one hand and on the
other with a-contact-plate 19. The spindle

Figs. 3 and 4:_

80

_-gt: |

rotates in the bearings 6 and 7 and carries a

rotating damper—dlsk 2, moving between the
Axially i in line w1th the spin-
dle 1 is another spindle 13, mounted in bear-

ings 12 and 14, on which bpmdle isplaced an -

armature 16, moving in the field of the elec-
tromagnet 17. The armature 16 is returned
to 1ts normal position by a spring 15 and is
provided with a carrier or contact-pin 18, so
that when the 1atter comes in contact with the
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contact-plate 19 the electromagnet 17 is ex-

ited, causing a rapid rotation of the contact-
plfi,te 19 to the left, and with it of course the
frame 8, the [nmww -¢oil 9 being therefore
also returned to i1ts original position.

The operation is as follows: During the
outward oractive oscillation the pressure-coil
9 will swing, owing to the electrodynamie et-
feetr of the stationary ecurrent-coils 10, in one
direction—say totheright—whenevercurrent
passes through the coils 10, In this move-
ment of the solenoid 9 the brake-disk 2 will
also participate, owing to the arrangement of
the pawl 11, which engages In fhe toothed
periphery of the disk 2. At the end of this
oscillation—measuring, say, ninety degrees—
the contact-plare 19 str 11{(—!5 against the pin 18,
fixed to the armature 16 of the electromagnet,

The contact 18 19 is thus closed, the electro-

magnet 17excited, and consequently the arma-
ture 16 is attracted and rotates to the left.
By this rotation the frame 8, and with 1t the
pressure-coil 9, is returned to its original posi-
tion with great speed, owing to the pressure of
the pin 18 on the plate 19.

- The latter therefore is not
involved in the return movement and conse-
guently remains during the time of such re-
turn movement of the pressure-coil 9 either
stationary or even mnoves onward, aceording
to the strength of the impulse which 1t re-
ceived during the outward oscillation, such
excess distance in the direction to the right
being in proportion to the momentum of in-
erfia of the device. Duaring the return move-
ment of the pressiure-coil to its initial posi-
tion, caused by the 'electromagnet-armature
16, theintimate contact of the pin 18 and plate
19 is assured, owing to the pressure of the
two contact parts. Moreover, a weak spiral
spring 20 is so arranged that it becomes set
during this return movement of the coil 9,
the inner end of the spring being fastened to
the frame 8§ and the outer end ml:mﬂed SO
that it will assist during the next measuring
period—i. e., during the next swinging to the
right of the pressure-coil 9, caused by the

electromagnetic effect on the chief colls 10,

and thereby facilitate starting when the con-
sumption is very small. The eléctromagnet-
armature 16, which is returned toits 01";gmal
position by means of aspring 15 after having
been attracted and the contacts 18 and 19,
separated, owing to the frame 8 continuing 1ts
oscillation to the right, serves to actuate the
measuring apparatus, W’hl(jll is so constructed,
for e\:amplﬁ, as to be moved to the extent of
one tooth for every oscillation. This meas-
uring apparatus, which is shown in Iigs., 5
and 6, consists of a series of disks a’ to ab,
having numbers or other characters on their
pel*lphery and geared ton'ether so that each
revolution of the first dlbl{ a’ will cause the
second disk a® to turn a predetermined part
of a revolution, and each revolution of the

-in the other direetion.

Duaring this return
‘movement the pawl 11 slides freely over the
- rim of thedisk 2.

small part of a revolution, and so on through-
out the series. The first disk ¢’ is actuated
by a train of gearing consisting of a toothed
wheel b,
wheel ', pinion ¢ on shaft K, and ratchet-
wheel €', also on theshaft E. A pawl fon the
armature 16 isarranged toengage the ratchet-
wheel ¢’ and turn the latter during the oscil-
lation of the armature in one direction, and
a spring-pawl g is arranged to engage the said
ratehet-wheel and hold 15 from backward ro-
tation ‘as the armature and pawl f oscillate
Thus a step-by-step
motion is imparted to the train of tred,r ng
and through it to the counter-disks «' to a
As has already been stated, the arrange-
mernt of a double oscillating system, consist-
ing, on the one hand, of the excited coil and,
on the other, of a swinging or brake device,
offers the advantage that this lever of the
brake may be used as a regulating means.

"This is the case in the apparatus represented

in Figs. 1 and 2 by means of the coupling

with a small toothed ratehet device of the

hrake-disk in so far that a spring impulse of
the disk, owing to a higher charge, will be fol-
lowed hy’ a spring reaction, and (‘()HHGQII@UL]}T
by an increased rotary speed or further rota-
tion of the brake-disk, and the effect will be
still more satisfactory when the brake-disk
is provided with only three or four teeth. In
the latter case the effect would be as follows:
Thepressure-coil passes, say,throughanangle
of ninety-two degrees, taking with it the brake-
disk, which therefore would pass through the
same angle. The ratchet-wheel is provided
with, say, four teeth and will, atter a strong
impulse and owing to its own force of momen-
tum, pass in the same direction through an
additional angle while the coll 1s on 1ts re-
turn journey. Say that this free continua-
tion of the brake-disk and ratchet -disk
amounts to forty-five degrees during the time
that the coil is on its return movement. In
consequence of such an excess oscillation the
carrier of the coil when the latter makes an-
other oscillation to the right will pass freely
through an angle of forty-five degrees—:. e.,
the next tooth of the ratchet-wheel will not
be affected, and consequently the tension-coil
will pass through the said angle without be-
ing affected by the brake, and consequently
will obtain a greater speed. It is only after
having passed through the latter half of the
oscillation—z e., through forty-seven degrees
(ninety-two degrees minus forty-five degrees)
after the carrier hasreached the next tooth un-
dertheinfluence of the damper-disk—that the
movement becomes slower and continuesthus
to the end of the right-hand oscillation. In
the case of very wedk currents this assisting

effect, caused by the free oscillation and ‘Lhe

following impulse,becomes smaller,inasmuch
as the space through which ‘the brake-disk
freely oscillates and through which the coil
passes in its next right-hand osecillation with-

disk ¢? will cause the disk «® to also make a | out being affected becomes smaller, as well as

-

wornm-gearing ¢, shaft d, toothed

70

30

18

100

105

110

175

120

125

I30




10O

' 660,.987 '

VY I

owing to. the smaller anﬂ‘le of free rotatwn—— ! fa,med by means of the hrake- dISk 2 m’ratmg

say, fm instance, 01113 Lwenty degrees, and so
on.

oscillation to recoveri the amount which has

‘been lostin proportionality, owing to the time

of the return movement of the (*011 to 1ts oriyi-
nal p081t10n which is not used for measuring
and which in the case of stronger currents—
% e., of shorter times of oscillation—is pro-

| pormonate]y higher than is the case with weak
ecurr ents.

A further means for this purpose
is found also in the arrangement ot a spring

~ between the two moving parts which are dis-

20

engaged at one time c.md engaged at others
—-—nd,mely the brake and the 001] as repre-
sented 1n Higs., 3 and 4. Aeeorduw to Figs.
5 and 4 the carrier is not fixed, as in Fws 1
and 2, to the frame 8—1. e., (,(mnee‘red Wlth
the 6011 Y-—Dbut in this case 113_ 1s elastic.

~arranged around the spindle 1 is fastened to
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the fmme 8, while the other end 23 engages
by means of a hook or catech with the teebh
of the ratchet-wheel 24, being involved in the
movement of the said mtehet wheel whenever
it moves to the right, t
dle and damper-disk 2 Whl]e 1t freely slides
over the wheel during the return movement of
the coil 9. For the purpose of securing the
effect resulting from the free runaing de-
scribed above Lhe ratchet-wheel is promded
with but few teeth—say four. The number
of teeth is decided on according to the addi-
tion effect of the free running and also de-

pends on the magnitude of the angle of osecil-
lation of the coil 9, which may amount to,

siy, ninety deﬂ*leeb, one hundred and twenby
degrees, or more. Theeffect of the spring 22
is due to the f&ct that it becomes differently
compressed according to the strength of the
current before it can mvolve the bra,ke disk
after engaging the teeth, for with a strong
current the spring is more strongly com-

pressed, owing to the electrodynamic force
and increased brake- -power corresponding to

the speed before it can involve the brake,

than is the case with a weak cur rent, in whleh-
case the .retardation is so slight that the

spring is not compressed or but slightly com-
prebsed owing to the want of electrodynamic
power ahd bmke resistance.
ment 1s therefore similar in effeet to the
spring of a wattmeter, torsion galvanometer,
or the like. By compressing the spiral spring
more orless,;according to the charge,the spring
will allow the coil to pass through a longer or
short distance without being damped lesulb-
Ing in an increase of the oscillatory velocity
wuh the increasing strength of the current.
T'he c¢hoice of the spring therefore offers a
means for regulating the ptopmtlonallty

In all the dbove casex it is not essential

that the registering devices should be actu-

ated by the returning armature 16 of the

electromagnet,

In this manuver it is pOf:hlble by ma,kmcr-
“use of the effect of oscillation and of the ﬁee
The circuit is represented in Fig. 1.
9may be arranged parallel to the electromag-
net when on l‘n‘s return mmllahons, AS repre-
shor t. urmnted or putt |

The.
Inner end of a spiral spring 22 concentrically

together with the spin-

This arrange-

always in the same direction, thus offering
another meauns of obtaining the revistered in-
70. .
Thecotl -

dications pmpmbmnate t.o the cousnmption.

sented; or it may be

out:of 01:(*111t |
Having thus p.:u‘tlculdrly described the na-

ture of my nwenllon I declare thdt what [

claim is—

I. Inan ele(,trlul,y mete[ Lhe wmblndtlon
“with fixed coils, a pressure-coil arranged to
oscillate between the said fixed coils and con-.
nected with a frame, a brake - disk hung

within thesaid frame, and a pawl-and-ratchet

connection between the said frameand brake-
disk; of an armature periodically energized
and conneeted with the said frame to return

80

the same to its Initial posmon bnbstantla,lly -

as described. : |

2. In an electricity- meter the combmamon
with fixed coils, a pressure-coil arranged to
oscillate between the sald fixed coils and con-

nected with a frame, a contact-plate upon the
| said frame, a brake - disk hung within the
frame, and a pawl-and-ratchet connectlon be-
tween the said disk and frame, of an arma-
ture hung in proximity to the said frame, a

contact-pm upon thesaid armature arran ﬂ*ed

'.90 i

o5 : |

to engage the said contact-plate on the fra,me, -

and thus close the cirenit to energize the said
armature and return the said frame to its ini-
tial position; |

substantially as deseribed.

TQO'_:'I

3. In an electricity-meter the combination

with fixed coils, a pressure-coil arranged to

oscillate between the said fixed coils and con-

nected with a frame, a contact-plate upon the
sald frame, a bla,ke disk hung within the
frame, dam) per-magnets a,rmnn'ed to act upon
the %md brake- dl“ik and a pawl and-ratchet

connection bebween the said disk and frame;

of an armature hung in proximity tothe said

frame, a contact-pin on the said armature to
enﬂ'atre the said contact-plate on the frame
_- a,nd thus close the circuit to energize the said

110 .

armature and cause the latter to return the

said frame to its initial position; and means
for returning the said armature to its initial
position, Sllb%bantchlly as described.

4. In an electricity-meter, the combination

with fixed coilg, a pressure- -coil hung to oscil-
late between she said fixed coils, aframe hung

in proximity to the said coils, and secured to

the said pressure-coil to osclllate therewith, a
brake-disk huug to rotate within the Sald

| frame, and d&mper -nagnets arranged to act
upon the said frame, a pawl- dnd-ratchet con-
| nection between the sald brake-disk and the

said frame, and a cushion-spring connected

with the said frame: of an armature hung m,'
proximity to the Sdld frame and a,rranged to
engage the latter during the forward move-
ment of the said armature, means for period-
Fhl‘i eﬁ?e(,t may also be ob- | 1ca,lly closing the cireuit f0 -energize the sald'_'- o

115
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~armature, and means for returning the said |

4 o ~. 660,087

armature toits initial position; substantially

5. In an electricity-meter, the combination
with fixed current-coils; a pressure-coil ar-
anged to oscillate within the field of said
fixed coils; a brake-drum acted upon by said
pressure-coil in oneoscillatory directiononly;
said pressure-coil oscillating antomatically in
such direction with a velocity corresponding
to the current passing through said fixed
colls; of an electromagnet arranged to be .

brought into the cirenit and energized there-
by adapted to reverse the movement of said

as described. . pressure-coll, and means tor returning the
several parts to their initial positions; sub-

stantially as described. -

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses. .

. PAUL EIBIG.

VVitnesses: |
WOLDEMAR HAUPT,
HENRY HASPER.
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