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To «ll whom it may conceri:

Be it known that I, JAMES S. ANTHONY, a
citizen of the United States, residing at New
York,county of New York, State of New York,

following 1s a specification.
This invention relates to electric meters for

direct current, and more especlally to that :

lkind known as ' motor-meters.” Inallforms

of direct-current motor-meters heretofore
used the current is brought into the actuating-
coils by a commutating device or through a
moving contact of some kind.
a certaln amount of mechanical retardation
which is not a constant factor, and therefore
introduces irregular 1tles into the working of
the meter.

The object of my invention 1is to avoid all
moving contacts actuated mechanically by the

moving element of the meter and provide for

the necessary switching of the current by
mag nutlmlly-opemted devwes or devices op-
erating in an equivalent manner, as herein-
after described, and particularly pointed out
in the claims. |

In the accompanying drawings, Figure 1 1s
an elevation of the working parts of a meter
embodying my invention, certain portions be-
ingo in section. TFig. 2 is a top plan sectional
view on the line 2 2, Fig. 1. Kig. 3
oram of the c1r0111ts Fig. 4 1s a side eleva-

tion of a portion of the staﬁ showing a modi-

fication. Kig. 5 1s a further modification.
The staft 1 1s supported by a jeweled step-
befumu 9 and 1s geared to the registering-
train 3 at its upper end,, all as usual. ledlv
attached to the staff is an armature of soft
iron having a long upper horizontal arm 4
somewhat enlarged at its outer end, so that
the mass of iron may be more readily acted
The lower
arm 5 1s also hor izontal and is provided with
an enlargement 6 in the form of a segment of
a circle for a purpose hereinafter set torth.
The actuating field-coils 7 7' 7%, &c., are ar-
1 and
concentric with it in the plane of the upper
armature-arm 4, the axes of the coils being

- ment, of the armature is more uniform.
haveinvented certain new and useful Improve-

ments in Direct-Current Meters, of which the

This involves

1s a dia- |

preferably radial to the staff. The number
of coils 1s 1immaterial; but 1 prefer to use
eight or more, as with this number the move-
The
coils are supported by a suitable frame 8, ot
non-magnetic material. All the coils are of
low resistance and as nearly alike electrically
as possible. They are connected 1n series,
and the whole winding is in shunt to a resist-
ance 9, which i1s in series with one of the mains
10 of the circuit whose energy 1s to be meas-
ured.

The terminals of each coil are electrically
connected with a pair of contacts 11 11" 117,
&e. , arranged adjacent the plane of revolution
of the lower arm 5 of the armature. The con-
tacts are preferably supported by an insulat-
ing-ring 12, in which they are radially ad-
justable by means of the insulated shanks 13,
on which they are carried, and the set-screws
14 engaging therewith. Whenany pair of con-
tacts is connected, their coil is deénergized by
heing short-circuited. Adjacent each pair of
contacts is & movable bridging contact adapted
to bridge the space betwuen them, and thus
connect them electrically, so that each palr of
contacts, together with its bridging contact,
constitutes an electric switch. The brideging
contact 1s preferably a small 'sott -1ron bm 15,
pwot%lly suspended from a flange 16 on the
ring 12 and movable in a plane Tadial to the
stafl 1, so that it may be operated by magnetic
attraction from a body carried by the staff.
It is held normally away from the contacts 11
by a light spring 17 or its equivalent and rests
acainst a pillar 18, projecting from the ring
12. The amplitude of movement of the bar
between the pillar 18 and the contacts 11
should be no greater than will insure the
breaking of the circuit when the bar moves
AWaYy from the contacts. The several bars
are 11:1 the planeot revolution of the ar matul e-
arm 5 and quite near thereto.

The bridging contacts are operated from
the meter-staff without any actual contact be-
tween movine parts 1n such a manner as to
detnergize the feld-coils adjacent the arma-
ture on one side thereof, and the movable

caused .to rotate bhe-

member of the meter 1s
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cause of the magnetic attraction existing be-
tween the armature and the Geld-coils on the
other side. |

The operation of my meter is as follows:
Suppose the long arm 4 of the armature is in
the position shown in Kig. 3 between the coils
77" Then the shorter arm 5 of the arma-
ture will be opposite the contacts 117 and 11°.
In order to have the arms balance each other,
I prefer to arrange them 1n the same vertical
plane, but on oppomte sides of the staff, as
shown, though 1t is evident that they may
stand at any desn ed angle with each other.
In any event the contacts for each coil must
be so placed that when the long arm stands
between two colls one of these and -the one
next 1n the rear will be connected with the
contacts opposite the short arm of the arma-
ture. 1If the circuit of the mains 10 1s now
closed, the magnetic flux of the coils 7° 77 will
magnetize the armature, and its short arm
will attract the bars 15 of the contacts 11°
11° thus short-circuiting the coils 7*7°. This
ieaves the coil 7' free to attract the armature
4, moving 1t In the direction of the arrow in
Fig. 3; but when the armature reaches the
center of the coil 7° this coil is short-cireuited
by the contacts 11* and the armature con-
tinues 1ts movement, attracted by the next
co1l 7. The qpeed of the meter under these
circumstances 1s proportional to the square of
the current, and the load on the meter may
theretfore be produced by fans 19 on the ar-
mature-stafi.

If desired, a permanent magnet 20 may be
substituted for the soft-iron shorter arm 5,
as shown 1n K1g. 4; but in that case the per-
manent magnet must be separated from the
longer arm 4 magnetically. It may also be
found desirable to interpose a magnetic shield
between the two arms, such as a plate of soft
iron 21 at right angles to the staff.

By ‘SUbStItutll’]O t01 the larger arm of the
armature & coil with its axis radial to the stafl
and 1ts winding connected across the mains
of the circult to be measured, so that the cur-
rent passing through the coil will always be
proportional to the potential on the line, the
instrument will register watts instead of am-
peres. It will be necessary in this case to
use a permanent magnet for the lower arm of
the armature and to provide a Foucault disk

and magnet 1nstead of the fans above men-

tioned. Thisconstruction isindicated in Fig:.
5, wherein the coil is shown at 22 and the
dampmo -cdisk at 28.

In order to compensate for a proper la,ﬂ or
lead in the adjustment of the meter, the ring
12, carrying the contacts 11 11/, &c , may "Je
angularly ELd]llSt‘L]Jlb with refer ence to t

frame on which the field - coils are mounted.
Such an arrangement is shown in Fig. 2, the
brackets 24 on the field-frame having slots 25
concentric with the staff 1, so that the ring 12

16

-
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can be angularly adjusted by shifting the sup-
porting-bolts 26 1n said slots.

What Iclaim as new, and desire to secure
by Letters Patent of the United States, 18—

1. An electric motor - meter, comprising a
plurality of field-coils,an armature operatively
related thereto, switches formoditying the cir-
cult connections ot said field - coils 1n such a
nmanner as to operate the movable element of
the meter, and means fixed with reference to
the armature for operating the said switches
without actual contact therewith.

2. An electric motor - meter, comprising a
plurality of field-coils,an armature operatively
related thereto, switches for deénergizing the
field-coils adjacent to the armature on one side
to operate the movable element of the meter,
and means fixed with reference to the arma-
ture arranged to operate the said switches
without actual contact therewith.

3. An electric motor - meter, comprising a
plurality of field-coils,an armature operatively
related thereto, switches for modifying thecir-
cuit connections ot the field-coils in such a man-
ner as to operate the movable clement of the
meter, and means fixed with reference to the
armature arranged to actuate said swiiches by
magnetic attraction.

4. An electric motor - meter, comprising a
plurality of field-coils, a body of magnetic ma-
terial constituting an armature operatively re-
lated to said coils, and magnetically-operated
switches for deénergizing one or more of said
field-coils 1n suceession to operate the movable
element of the meter.

5. An electric motor-meter, comprising a
plurality of field-coils, a body of magnetic ma-
terial constituting anarmature operatively re-
lated to said coils, switches for deénergizing
one or more of said coils in succession to oP-
erate the movable element of the meter, and
means fixed with reference to the armature
for operating the said dednergizing-switches
without actual contact therewith.

6. An electric motor-meter, comprising a
plurality of field-colls, a body of magnetic ma-
terial constituting an armature operatively re-
lated to said coils, and magnetically-operated
switches for deénergizing the field-coils adja-
cent to the armature on one side to operate
the movable element of the meter.

7. An electric motor-meter, comprising a
plurality of field-coils, a body of magnetic ma-
terial constituting an armature operatively re-
lated to said coils, magnetically - operated
switches for deénergizing the field-coils adja-
cent to the armature on one side to operate
the movable element of the meter, and a mag-
net fixed with reference to the armature ar-
ranced to actuate said switches by magnetic
attraction.

8. An electric motor-meter, comprising a
plurality of field-coils concentric with the me-
ter-staff, an armature on said stafl having its
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[ axis radial to said coils, and magnetically-op-
erated switches in circuit with said coils and
controlled by said armature.

9. An electric motor-meter, comprising a
plurality of field-coils concentric with the me-
ter-staff, a soft-iron armature on said staff
having one arm 1n inductive relation to said
colls, and switches in cireuit with said coils
and responsive to magnetism in the other arm

B of said armature.

10. An electric motor-meter, comprising a

. plurahw of field-coils concentric with the me-

ter-staff, an armature in inductive relation to
said 60118, contacts connected with the termi-
nals of said coils, movable bridging contacts
codperating with the coil-contacts, and means
for operating said bridging contacts in syn-
chronism with the rotation of the armature.
11. An electric motor-meter, comprising a

plurality of field-coils concentric with the me-
ter-stafl, an armature in inductive relation to
said coils, contacts connected with the termi-

3

nals of said coils, soft-iron movable bridging
contacts cooperating with the coil-contacts.
and a magnetized arm on sald staff for suc-
cesswely operating said brideing contacts as
the staff rotates.

12. An electric motor-meter, comprising a
plurality of field-coils concentric with the me-
ter-staff, an armature in inductive relation to
sald coils, contacts connected with the termi-
nals of said coils,, movable bridging contacts
coOperatine with the coil-contacts, means for
operating said bridging contacts in synchron-
1Ism with the rotation of the armature, and
means for angularly adjusting all of the coil-
contacts.

In witness whereof I have hereunto set my

hand this 12th day of August, 1902.
JAMES S. ANTHONY.

Witnesses: _
Benjamin B. Huoor,
- Epwarp WiLniams, Jr.
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