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. SPECIFICATION forming part of Letters Patent No. 573,082, dated December 15, 1896,

Application filed October‘ 10, 1895. Serial No. 565,265, (Nomodel.) Patentedin Germany June 21,1892, No. 80,299; in Aus-
tria-Hungary November 6, 1893, No. 60,660 and No. 96,352 ; in England November 9, 1893; No, 21,327 in France Novem-
ber 11,1893, No. 233,983 ; in BelgmmNovembel 13,1893, No, 107,145, and in Switzerland I‘ebmaly 21,1894, Mo, 8,124,

1o all whom it mau concern:

Be it known that I, CARL ERBEN, a subject
of the King of Prussia, German Emper01 Te-
siding at Berhn, in the Kingdom of Prussia,

5 in the German Empire, ha,ve invented cer-
tain new and useful Improvements in Elec-
tric Meters, (for which Letters Patent have
been granted to me jointly with another in
Germany, No. 80,299, dated June 21, 1892; in

10 Austria-Hungary, No. 60,660 and No. 95,‘352,
dated November 6, 1893; in England, No.
21,327, dated November 9, 1893; in France,
No. 233,983, dated November 11, 1893; in
Belgium, No. 107,145, dated November 13,

15 1894; in Switzerland, No. 8,124, dated Feb-
ruary 21,1893, and in l‘mnce, addlmonal pat-
ent, (hted March 30, 1895,) of which the fol-
lowmo isa speclﬁcatlon

The electric meter which is the object of

zo the presentinvention 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

25 clockwork, so that such clockwork may be
caused to move quicker or slower, as the case
may be,in order that byacomparison between
the indications of this clockwork and those
given by a normal clockwork not influenced

30 as aforesaid a measurement of the current
that has passed through the meter may be ob—

tained.

Thisinvention is illustrated in the annexed

" drawings, in which—-

35 Iﬂoules 1 and 2, Sheet 1, are elevatlons at
i'ight angles to one another, showing the bal-
ance-wheel of a clockwork and the means for
influencing it, as above described. Tig. 3,
Sheet 2, is an elevation, Fig. 4 a section on

40 line 4 4, Fig. 3, and Fig. § a section on line
55 in Tig. 4, showing another form- of such
mechanism. - Fig. 6, Sheet 3, is an elevation,
Fig. 7, Sheet 4, is an elevational section, and

: Fw 8 Sheet 8; a detail view in plan, show-

45 ing a further modification, the Figs. 6 to 8
also showing the clockwork, whu,h is the
same for all the modifications. v

Referring more particularly to Fig. 7, the

clockw01k which is to be influenced in the
manner desecribed eompuses the spring-bar- so
rel +4 the wheel—tram 7392 and the escape-
ment- Wheel ¢, with' the teetu of which the
anchor- esmpemen‘u codperates in the usual

manner, ¢® being its shaft and ¢ the forked
arm theleon engaging with pin s on the bal- 53
ance-wheel 1, as is usual mth ths form of
eseapement

Reverting now to Figs. 1 and 2, fis.the bal-
ance-spring, the inner end of which is at-
tached to the shaft of balance-wheel u. Its 6c
outer end is connected to one end of arod ¢,
which forms a cross-head to the arm which
radiates from the shaft ¢ the axis of whieh
lies in prolongation of the axis of shaft a'.
The rod ¢ is thus enabled to move 111 an arc 63
of a circle about the axis of shafts @’ 3, while
maintaining its parallelism with said axis.
Thus movemcnt of one end, 7, of rod ¢ is ac-
companied by equal and sun ulmneous move-
ment of the other end, % and whatever re- 70
straint is. given to end 0 ig equally repre-
sented at end {. The end 9 projects through
a quadrilateral frame ¢, carried by an arm
o on a shaft ¢, the axis of which is prefer-
ably in prolongation of that-of shafts a’ a® 75
On the other side of shaft ¢! the arm o car-
ries a permanent magnet %, to be influenced
by the bobbin e, through which the current
is to be passed. The weight of rod ¢ and its
arm may be exactly counterbalanced by a 8o
screw-threaded weight p’ on the screw-thread-
ed arm 7, which projects from shaft ¢ dia-
metrically opposite to the arm carrying rod?',
The movement of the magnet ¢ may also be
adjusted—that is to say, increased or dimin- 8
ished in effect—Dby adjustment of a screw-
threaded counterweight p on a screw-thr ead-
ed projection of arm o beyond the frame g'.

The action of the clockwork causes a tend-
ency to be given to the outer end of spring f go
to oscillate, and this 111ovement istransfer red
to rod ' and to the parts ¢’ o ¢ p. Solongas
no current is passing, this oscillation has only
to.overcome the inertia of these parts, which
may be regulated by adjustment of serew- g5
weight p so as to oppose the oscillation to
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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
orsmaller limits given to the oseillation of rod
{'. The vibrations of spring f are thus pro-
portionately accelerated and the clock moves
quicker. Thestrongerthe currentthegreater
is the resistance and stability given to rod ¢
and the quicker the movement of the bal-
ance-spring f and of the clock.

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

able conduetive material, which are:attached

one on ‘each side of'the insulating-block « on
the axle af, whence wires carry the current
to the:solenoids. The rod? isnot carried by
a special ‘arm and shaft, but is fixed to the
arm o, which it'embraces with its forkedend
g the arm o being secured by set-screw 7.
The: arm o therefore serves to hold rod.-t.
The action of ‘springf seeks to oscillate the
pair of solenoids, while the current passing
through eoils e ¢ tends to restrain such move-
ment in proportion to its-strength. By add-
ing to rod ¢ an indiecator 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 be:observed from the
amplitude of the oseillations of theindieator
4. To prevent excessive amplitude of oscil-
lation and afford means for regulation, the
oscillations.of rod ¢ may be controlled by two
spiral springs v’ 2%, equal in power but eon-
trary in the applieation of their foree to the
rod 7, their innerends being attached to the
framework and their outer ends tothe rod ¢,
These - springs give a counter tension to the
oscillations of rod 7 and its attendant parts,
and by giving greater or less tension.to these
springs the oscillations may be controlled in
a suitable degree exactly asin the previously-
described modifieation the moment of pendu-
lum-magnet ¢ was rendered adjustable for
the ‘same purpose—that is to say, to adjust
the time gain of the elock in proportion to
the electrie current.

In the modification shown in Tigs. ¢ to 8
the meter is so constructed that the limiting
of the oscillations of the free end of the bal-
ance -spring is performed by an angle or
forked piece of mechanismrotarily supported
by acounter-spring. By thus cushioning the
registance the action is easier and expendi-
ture of force less. In this example the so-
lenoids ¢' are mounted upon their carrier o
in sueh a way-in relation ‘to the bobbins e e
that they oscillate on an axis longitudinally
central with carrier o', which therefore be-
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comes their axle and is earried in bearings
' I*. 'The balancing-springs »'v?, which con-
trol the oscillations of the selenoids, are here
applied as shown in Tig. 7, being mounted
on insulating-bloeks b* and connected sever-
ally by rods »' «* with a disk b’ on the shaft
o'. The springs ' +* also here serve as con-
duectors for the current to the solenoids. The
movement of shaft o' is transferred by erank
R’ 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
for a shaft o% on which oscillates an angu-
Iarly-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 is secured te a pin m' at the
end of leverm. Thebalance-spring f has its
outer end secured to an arm { of shaft ?,
which. has alse an arm ¢, engaging in the
slotted lever c.aforesaid. The operation of
this construction is-as follows: The position
of the solenoids ¢’ governsthat.of the lever
m, so that-the shaft 0¥ is:moved more or less
to.the left .of the positien shewn in Fig. C.
The arm ¢ thus.engages in the slot of lever
¢.at -a point more-or less removed from the
axle 0%, and.consequentlythe counter-spring
J* has:monxe, or less restraining force on the
oscillations of the arm g, aceording as the
point.of engagement. of the latter varies in
its distance from the center 0%, on whickh the
lever ¢, governed by spring f* vocks. 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 -osecilla-
tions of arm.q are vrestrained 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 clock. Resistance to arm ¢ is equiv-
alent to resistance to arm ¢, that is to say,
to-the free end of spring £ The indieator j'
is here-operated by the spring 13, controlled
by an arm. of shaft o3, the latter having an
arm ¢ with.a pin n, engaging in a fork y on
the. lever m.

Having now described my invention, T

-elajm~—

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

limit the free space forthe escillations of the

said balance-spring substantially for the pur-
pose.set. forth.
2. The combination with:theoscillatorybal-

‘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 to-eontrol the operative
length of said lever-arm and thus adjust the
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counter action of the second spring upon the
first substantially as and for the purpose set
forth. '

3. The combination of an oscillatory bal-
ance-spring of a clockwork with a counter-
spring connected to its outer end magnets,
and means for causing the magnets to con-
trol the arc of oscillation of such counter-
spring for the purpose set forth.

4. The combination of the balance-spring
of a clockwork and an arm attached to said
spring, of a scale, a pointer adapted to be
moved before said scale, magnets adapted to

be influenced by the current to be measured

means for causing the magnets to control the 13

are of oscillation of said balance-spring and
means for connecting said magnets with the
pointer for the purpose set forth.

In testimony whereof I have signed this

specification in the presence of two subscrib- 2o
ing witnesses.

CARL ERBEN.

Witnesses:
W. Havupr,
CHAS. H. DAY,




