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To all whom it may concern:

Be it known that I, ERNST WERNER SIE-
MENS, a subject of the King of Prussia, Ger-
man Emperor, and a resident of Berlin, in the

5 Empire of Germany, have invented certaln
new and useful Improvements in Electric Me-
ters, (for which I have obtained a patent in
the German Empire, No. 40,652, dated Sep-
~tember 6, 1887,) of which t-he following is a

10 speclﬁcatmn

My invention relates to electric meters, and
has for its object to provide a simple and
serviceable means whereby the quantity of
electrlelty passing over an electrical circuit

15 in any given length of time may be deter-
mined and recor ded

My invention consists in the use of a dy-
namo-electric machine acting as a motor for
a registering device and ot a “damping”™ ap-

20 paratus for retarding the motion thereof,

“whereby the current passing off the said eir-

cuit is indicated in ampere hours or such

other unit as may be desired; and it also con-

sists in the combination and arrangement of

25 the parts thereof, as will be hereinafter fully
desecribed, and designated in the claims.

In the accompanying drawings, in which
corresponding parts are designated by simi-
lar letters, Figure 1 is a 1onfr1tudmal section

30 0of my mventlon Fig. 2 is a cross-section on
line 4 4y thereof; and Fig. 3 is a detail of the
“armature, showme' the arrangement of the
commutator and bru'she_s.

A magnet d has through its rear end a per-"
35 fOl‘ELthIl m, through whwh passes a shatt ¢,

- the rear end of whlch registers with a mech-
anism B, such ag is Well known, for record-
ing the number of revolutions ‘of the said
shaft. Upon the shaft near its forward end

40 18 mounted a so-called “Pacinotfi ring-ar-
‘mature” q, provided with a commutator £,
which revolves with the said shaft, which
moves in bearings A A at the ends there_of.
The position of the- armature is so arranged

45 as to be immediately in front of the poles of
the magnet d, by which it is rotated. Sur-
rounding the said magnet 18 an annular ¢yl-
inder of paramagnetic metal f, which con-
centrates the magnetic field thereof. Inside

so0.0f the said cyhnder of paramagnetic metal

and surrounding the magnet is an annular
ceylinder of diamagnetic metal /, the said cyl-
inder being &ttached to the &h"tft g and
adapted to revolve therewith and with the
armature ¢, mounted thereon. 53

Brushes b b bear upon the commutator and
are attached to the cireuit over which the
current to be measured passes, or may form
a part of the said circuit, as is desirved.

The operation of my nwentmn isas follows: 6o
The electric current passes from one of the
brushes 0 through the commutator and ar-
mature to the other brush 0, and in so doing
excites the armature and causes it to revolve
with a speed proportional to the strength of 05
the current to be measured. This rotation
would be extremely rapid and difficult to
measure if means were not taken to retard or
dampen it. These means consist of the use
of the hereinbefore-described cylinder of dia- 70
magnetic metal {. By the rotation of the ar-
mature « the cylinder [, which I prefer to con-
struct of ‘copper, is moved around the mag-
net d, and electric currents are generated 1n
the said cylinder, which tend to turn it in a 75
direction opposite to that which causes them,
and they therefore neutralize to a certain ex-
tent the action of the armature and reduce
the speed of the shaft, and as the strength of
these induced currents is proportional to the 3o
velocity of rotation of the cylinder they re-
tard the revolution of the armature in pro-
portion to the speed thereof. The speed of
rotation of the armature for any current may
be adjusted by moving the contact-brushes b 85
b nearer to or farther from the neutral lineof
the magnet, as it is desired to decrease or in-
crease the speed of the recording apparatus
B, or in case of the brushes bemn* fixed the
m&gnet itselft may be rotated in relation ol
thereto.

Instead of using a Pacinotti ring-armature,

a Von Hefner Alterneck Dram may take its
place, or an electro-magnet excited by a con-
stant source of electricity may be substituted 95
for the permanent magnet shown in the draw-
ings, or a separate magnet may be used to
supply the magnetic field for the damping ap--
paratus,

Having now described my invention, whatl rco
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claim,and desire to secure by Letters Patent, |

18—

1. In an electric meter, the combination of
a magnet, an armature rotated in the mag-
netic field thereof by the current to be
measured, a cylinder of diamagnetic metal
rotated by the said armature about the mag-
net, and a stationary cylinder of paramag-
netic metal surrounding the rotated cylinder
of diamagnetic metal, as and for the purpose
described.

2. In an electric meter, the combination of
a magnet, a shaft, an armature mounted

415,577

thereon and rotated in the field of the said .

magnet by the current to be measured, a cyl-
inder of diamagnetic metal, also mounted on
the said shaft and revolving around the said

magunet, and a stationary cylinder of para-
magnetic metal surrounding the said rotat-

ing cylinder of diamagnetic metal, as and for 20

the purpose described.
ERNST WERNER SIEMENS.

Witnesses:
B. Roi,
KARI. BEILKE.
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