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SPECIFICATION farmmg part of Letters Pa,tent No. 573 082 da,ted Decembel 15 1896
. Application filed October 10, 1895. serial No, 565,265, (No mﬂdel) Patented in Gelm&ny Tune 21,1892, No. 80, 299 in Aus-

tria-Hungary November B, 1893,NU 60,660 and No. 96,362 ; in

England November 9,1893;No, 21,327 in I'rance Novem-

- Dber 11,1898, No. 233,983 ; in Belgium November 13,1893, No. 107,145, and in Switzerland February 21, 1894, Fo, 8,124,

1o all nliom, it o comeer:

Be it known that I, CARL ERBEN, a subjeet
of the Xing of Pr ussia, German Emperor re-
siding at Berlm in the Kingdom of Prussia,
in the German Dmplle haﬁ?‘e invented cer-

tain new and useful Improvements in Elee-

tric Meters, (for which Letters Patent have

been 01‘&]1126(1 to me jointly with another in

' 'Germany No. 80,299, dated June 21, 1892: in

- IO

20

Austria-Hungary, No. 60,660 and No. 05, ‘"‘52
dated November 0, 1893 in England, No

21,827, dated \Tovember 9 1893; in ¥1 anee,__
dated Novembel 11, 1893 in

No. 230,983
Belgium, No. 107 140, dated Novembel 13,

1b94 in SWltéeﬂELlld No. 8,124, dated Feb-

Luary 21,1893, and in I‘rance, addltlonal pat-

ent, dated March 30, 1895,) of WhICh the fol-

lowmn is a specifi catlon

The electric meter which is the object of
the present invention is based upon the prin-
ciple that the passage of the electric current
may influence magnets or solenoids in such

- a way as to transfer an equivalent influence

upon the speed-regulating mechanism of a
clockwork, so that such clockwork may be
caused to move quicker or Slowel, as the case
may be,in order that by a comparison between

~the indications of this clockwork and those

30 a

given by a normal clockwork not influenced
as aforesaid a measurement of the current
that has passed throu 0‘11 the meter m ﬂ}f be 01)-
tained.
This 111V611L1011 18 11111‘31;1 ated in the mmexed

dr&wmgs in whleh—-- |

35

.40

" Fig. 8 Sheet3

45

Figures 1 and 2, Sheet l, are elevations at

1‘101113 angles to one another, showing the bal-

anee- Wheel of a clockwork a,nd the means for
influencing it, as above described. Tig. 3,

“Sheet 2, is an elevation, Fig. 4 a sectmn on
line 4 4: Kig. 3, and I‘:w 5 a section on line
5 51n I‘1:_3 e’L showmﬂ anothel form of such
“Fig. 6, Sheet 3 3, 1s an elevation,

mechanism.
Fig. 7, Sheet 4, 18 an ‘elevational seetion, and
, & detail view in plan, show-
ing a ‘further lnocllﬁe&tlon the Figs. 6 to 8

also showing the elockwmk whmh 1s the.

qame for all the modlﬁca,tmns

“ance-spring,

-sented at end l

il -

clockwork which is to be influenced in the

manner described comprises the spring-bar-
rel ¢, the wheel train 7% 72, and the escape-
ment- wheel ', with' the teetu of which the

anchor- esmpement z codperates in the usual

manner, ¢* being its shaft and ¢ the forked
arnl ther eon, engaging with pin s on the bal-
ance-wheel 1, as ]S uslwl Wlth th% f01 m Of
cse&pement B

Reverting now to I‘lﬂ% 1 and 2 , fis the ba,l-
the inner end of Whlch 1S at-
tached to the.slmft' of balance-wheel 2. Its

~outer end is connected o one end of a rod 7,

WhICh forms a cross-head to the arm W]]lch
radiates from the shaft «’, the axis of wlneh
lies in prolongation of the ax1s of shaft «'.

The rod ¢’ is thus enabled to move 11_1 an are

of a cirele about the axis of shafts ' a3, while
‘maintaining its parallelism with said axis.

Thus 1110‘\*61110111: of one end, {, of rod ¢’ is ac-

“companied by equal and sim ultmmous nove-

ment of the other end, {*, and whatever re-
straint is. given to end 10 is equally repre-
The end {1 projects through
a quadrilater :;1,1 frame g', carried by an arm
o on a shaft a*, the axis of which is 1:)1*efer
ably in 1)1010119&131011 of that of shafts o’ a?.
On the other side of shaft ¢! the arm o car-
ries a permanent magnet 2, to be influenced
by the bobbin e, through which the current
18 to be passed. The weight of rod ¢’ and its
arm may be exactly oountmbfﬂanced by a
screw-threaded weight »’ on the serew-thread-
ed arm 7, which plo;]eets from shaft a° dia-
metrically opposite to the arm carrying rod?'.

‘The movement of the magnet 7 may also be

adjusted—that is to say, increased or dimin-
ished in effect—Dby adjustment of a screw-

threaded counterweight » on a sol’*ewe'thréa;d—-

ed projection of arm o beyond the frame ¢’
The action of the clockwork causes a tend-
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ency to be given to the outer end of spring 7 go

to oscillate, &nd this 1110\7611]0]113 is transferred
to rod ¥’ and to the parts ¢’ 0 2 p. Solong as
no current is passing, this oscillation has 01_11y

‘to overcome the inertia of these. parts, which

‘may be regulated by adjustment of screw-

- Referring more particularly to I‘w 7 the | weight p so as to oppose the oscﬂlfutlon 0
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some extent. The vibrations of the balance-
spring f are then at their slowest, and the
clock consequently moves at its slowest rate.
When current passes through bobbin e, the
magnet ¢ is attracted and a greater resistance
or smaller limits given to the oscillation of rod
t'. 'The vibrations of spring f are thus pro-
portionately accelerated and the clock moves
quicker. Thestrongerthecurrentthe greater
is the resistance and stability given to rod ¢
and the quicker the movement of the bhal-
ance-spring f and of the clock.

The modification shown in Figs. 3 to 5 dif-
fers from the above in the following particu-
lars: In place of a magnet.z acting as.a pen-
dualum the arms o carry solenoids ¢’ ¢', bal-
ancing each other and brought within the
field .of the two fixed bobbins e ¢, traversed
by the current. Current is supplied to the
solenoids 7' 2" by means of two elastic.and
flexible bands v’ 4 of silver-foil or other suit-

able conduetive material, which are attached

one on each side of the insulating-block x on
the axle %, whence wires carry the current
to the:solenmoids. Therod? isnot-carried by
a special arm and shaft, but is fixed to the
arm o, which it'embraces with its forked end
g, the arm o being secured by set-screw 7.
The arm o therefore serves to hold rod. 7.
The action of springf seeks to oscillate the
pair of solenoids, while the current passing
through coils e e tends to restrain such move-
ment in proportion to its-strength. By add-

ing to rod ¢ an indicator 5/ and placing in

relation to the latter a fixed seale d the in-
tensity of the current prevailing .at the mo-

ment of observation may beobserved from the
amplitude of the oscillations of the indicator
7. To prevent excessive amplitude of oscil-

lation and afford means for regulation, the

oscillations.of rod ¢ may be controlled by two
spiral springs ¢’ 2% equal in power but con-
trary in the application of their foree to the
rod 7', their inner ends being attached to the
framework and their outer ends to.the rod #.
These springs give-a counter tension to the
oscillations of rod ¢ and its attendant parts,
and by giving greater or less tension to these
springs the oscillations may be conftrolled in
a suitable degree exactly asin the previously-
described modifieation the. moment of pendu-
lum-magnet 2 was rendered adjustable for

the 'same purpose—that is to say, to adjust

the time gain of the elock in proportion to
the eleetric current.

In the modification shown in Tigs. 6 to S
the meter is so constructed that the limiting
of the oscillations of the free end of the bhal-
ance -spring is performed by an angle or
torkedpiece of mechanism rotarily supported
by acounter-spring. By thus cushioning the
resistance the action is easier and expendi-
ture of force less. In this example the so-
lenoids 7" are mounted upon their carrier o
in sueh a way-in relation ‘to the bobbins e ¢
that they oscillate on an axis Iongitudinally
central with carrier o/, which therefore be-

573,082

comes their axle and is carried in bearings
[' [*. The balancing-springs 2’ 2?, which con-
trol the oscillations of the selenoids, are here
applied as shown in Fig. 7, being mounted
on insulating-blocks b* and connected sever-

ally by rods »' 2* with a disk 0’ on the shaft

!

o'. The springs v’ ©* also here serve as con-
ductors for the current to the solenoids. The
movement of shaft o' is transferred by crank
I/ and pin &’ to shaft 0°°, on which is a lever
m, one end of which carries a balance-weight
p?, while the other end serves as a bearing
tor a shaft o0° on which oscillates an angu-
larly-bent plate %, of which one arm is elon-

gated at ¢ to form ‘a slotted lever, Fig. G,

while the other angularly-bent arm engages

‘the-outer end: of a -spiral spring f?, the inner

end -of which 1s secured to a pin m' at the
end of leverm. Thebalance-spring 7 hasits
outer end secured to an arm ¢ of shaft «?,
which. has also an arm ¢, engaging in the
slotted lever c. aforesaid. The operation of

‘this construction is-as follows: The position
of the solenoids 7' governs that of the lever

m, 80 that the shatt o° is'moved more or less
to. the left .of the position shown in Ifig. G.

The arm ¢ thus.engages in the slot of lever

¢.at-a point more-or less removed from the
axle 0°, and-consequentlythe counter-spring

f*has more or less restraining force on the

oscillations of the arm ¢, according as the

point of engagement. of the latter varies in

1ts distance from the center 0’, on. which: the
lever ¢, governed by spring 7% rocks. As
this distance is governed by the position of
lever m, that is to say, by the force of

current passing through coils.e, the oscilla-

tions of arm ¢ are restrained with more or
less power, according to the force of the cur-
rent, while the-solenoids.are, however, in this
construction outside the.counterinfluence of

the eclock. Resistance to arm ¢ is equiv-

alent to resistance to arm.?, that isto say,
to-the free end of spring £. The indicator '
18 here-operated by the spring 73, controlled
by an arm of shaft 0% the latter having an

arm - with a pin n, engaging in a fork 7/ on

the lever m.
Having now deseribed my invention, I

clalm~— |
1. In an electric meter; the combination

with the oscillatory balance spiral spring of

a clockwork of an arm secured to said spiral

spring, movable abutments for said arm and

magnets adapted tobeinfluenced by the cur-

rent to be measured for the movement of

said abutments into such position that they
1imit the free space forthe oscillations of the
sald balance-spring substantially for the pur-
pose.set forth. |

2. The.combination with:the oscillatoryv- bal-

ance spiral spring. of a clockwork, of a sec-
ond counter-spring connected with the bal-
ance-spring by:a lever-arm, and magnets
-adapted to be influenced by:the current to
be measured adapted tocontrol the operative
| length of said lever-arm and thus adjust the
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counter action of the second spring upon the | be influenced by the current to be measured
first substantially as and for the purpose set | means for causing the magnets to control the 13
forth. | ' - - j arc of oscillation of said balance-spring and
o. I'he combination of an oscillatory bal- | means for connecting said magnets with the

5 ance-spring of a clockwork with a counter- pointer for the purpose set forth. |
spring connected to its outer end magnets, In testimony whereof I have signed this
and means for causing the magnets to con- specification in the presence of two subserib- 20
trol the are of oscillation of such counter- Ing witnesses. | |
spring for the purpose set forth. I - -

1o 4. The combination of the balance-spring - CARL ERBEN.
of a clockwork and an arm attached to said Witnhesses: - |
spring, of a scale, a pointer adapted to be W. Havuret,

moved before said scale, magnets adapted to | CHAS. I. DAY.
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