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0 all whom Tt may concer:

Be it known that I, ELToN JAcoB KING, of
Ifort Wavne, in the eounty of Allen and State
of Indlana have mvented certain new and
usetul Improvements in Klectric Meters, of
which the following is a specification.

This invention relates to electric meters of
that class in which the torque of a coil piv-
otally mounted within a magnetic field acts
In opposition to a yielding or spring resist-
ance to produce a movement which is greater
or less, according to the amount of eurwnt
pressure, or energy passing in the cireuit in
which the insti*ument 1s connected. Meters
of this type may be either simple indicating
instruments or may be also provided with
recording mechanism, and they may be used
for elthel direct or alternating currents.
The meter shown in this instanoe as 1llustrat-
g one embodiment of myinvention is of the
1@001(111]“ variely, and the present improve-
ments embmem some leatures of connection
peculiar to recording instruments, as well as
broader features of improvement which are
generic to the entire class.

The objeet of the invention is to provide a
superior instrument of the class referred to;
and 1t consists in the matters herein set forth,
and particularly pointed out in the appended
cialms.

In the accompanying drawings, Figure 1 is
a front elevation of a recording - voltmeter
constructed in accordance with my improve-

‘ments, with the closing case or cover omitted.

Fig. 2 1s a sectional mde elevation thereof;
I‘1b , the top plan view of the meter. I‘1g,.

3+ is a sectional detail taken transversely
through the field-coils. Fig. 3" is a detailed
end elevation of the spiders upon which the
movable coils are wound. Ifig. 8° is a de-
tailed side elevation of the spiders and sup-
porting-spindle. I'ig.4isa frontelevation of
a somewhat Il’lOdlﬁ(}d form of recording de-
vice. I'ig. 5 is a detail of cne of the S]_)ll.:ﬂ
springs, showing the mannerin which the con-
necting-wires to the movable coils are carried
Fig. 6i1s atransversesectional
elevation of the actuating-eylinder of the re-
cording mechanism. Xig. 7 i8 a side eleva-
tion of the modified form of recording mech-
anism shown in front elevation in Fig.
Figs. 8, 8% 9, and 10 are diagrammatic views

,."!
T e

——

| showing the mannerin which the instrument

1s connected in circuit to serve as a voltme-
ter, wattmeter, or ammeter, as the case may
be. Hig. 11 1% a fragmentary view of the
record-sheet. Kigs. 1"? and 13 illustrate the
differences in Scale resulting from the use of
two movable coils instead of one.

In said drawings, A designates the field-
coils, which are secured by supporting brack-
ets or standards B to a back or base board C.
Within the field-coils A two movable coils D
and D’ are secured upon a spindle E to oscil-
late therewith. One end of the spindle E is
mounted in a bearing ¢ on the back board C.

At the other end its bearing e is carried by

an arm 13, which projects from one of the
standards 1.

The coils D D' are secured upon the spin-

dle at an angle with each other closely ap-

proaching a 11'-'}1113 angle, and as a further im-
provemeut are so applied that the angle be-
tween them may be adjusted. In the ap-
proved construction shown one coil D is wound
upon a spider d, having a hub d', fastened to
the spindle by a set-screw f*.  The other coil

D’ is wound upon a similar spider made in -

two sections d°, the hubs d* of which are
slipped over the spindle from each end after
the coil Dis in place. The coil D'is secured
1n correct angular relation to the coil D by
means of a clamping-serew d° in a flange °
of one of the spider-sections d°, which screw
also passes through an arc-shaped slot in an
adjacent flange 7 of the spider d. This con-
struction obviously permits the angular ar-
rangement ol the coils with relation to each
other to be varied as desived within the lim-
its of the length of the slot.

For the purpose of affording a yielding re-
sistance to the torque of the coils I have herein
shown the usual spiral springs K, the inner
ends of which are made fast to the spindle,

while the outer ends are secured to project-

ing pins f or other stationary portions of the
meter-frame. Sald springs are desirably ai-
ranged to spiral inn opposite directions, so that
they will mutually compensate for any tend-
ency fto straighten with age. The tension

of the springs 1s such as to just counterbal-
ance the weight of the usual pointer G and
hold the latter normally at the zero-point of
the scale L.

Said pointer is rigidly secured
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to the spindle by a set-serew ¢ or oltherwise,
and the scale Il is of the nusual are shape and
is secured concentrically to the spindle In
proximity to the end of the pointer. When
the mstrument is connected up and the cur-
rent 1s passing, a torque 1s produced which
acts 1n opposition to the springs If to swing
the polnter along the scale through a gleater
or less distance, according to the strength of
the torque exerted, and the scale will be grad-
uated in suitable units to give the (30110013
readings. |
In practice the field and movable coils will
be connected In the cireullt in any suitable
manner consistentwith theservice demanded.
For example, 1in Ifig. 3 I have shown a volt-
meter connection in which all the coils are in
series with each other in a shunt-cireuit be-
tween the main leads. In the ammeter con-
nection shown in Ifig. §* the coils are simi-
larly connected in a shunt-circeuit around a
resistance R 1n one of the leads. Xora watt-
meter the field-coills may be in series in the

~circult and the movable colls in shunt across

the leads, and this connection may serve also
for an ammeter on a constant potential cir-
cuit. A different amineter connection is
shown in Hig. 10.

Anysuitable method of conduceting the cur-
rents to the movable coils may be employed.
In the Improvement herein shown the wire d®,
which connects the coilsin cireuit, is wrapped
around the spiral I and so brought to the
Spll“ld]” and along the latter to the coils. (See
Figs. 3 and 5.) The purposes sought are in
this manner accomplished with greatest sim-
plicity and without interfering in ihe least
with the movement of the pointer.

The effect of employin o {WO0 Or more mov-
able coils arranged at an angle, as described,
instead of & 5111g1ﬂ (3011, as 11&10101’010 Prac-
ticed 1n this class of instruments, is to pro-
d uce an increased torque v ary ing more nearly
in proportion to the changes in current, pres-
sure, o energy passing in the circuit and re-
sults1n a more even and open scale, especially
in those parts beyond the middle of the scale
or toward the higher readings, where a reduc-
tion 1n the lengths of the scale-divisions
usually occurs.  For example, IFig. 12 repre-
sents the scale of one of my improved volt-
meters with both movable coils in circuit and
i'1g. 13 the seale of the same instroment with
one of 1ts movable coils cut out. It will be
noted that in Ifig. 12 the scale-divisions are
much longer and are imore nearly equal in
Iength, especially toward the outer end. This
result may be attributed to the fact that the
reaction between the field and movable coils
remains very nearly constant for all positions
of the latter, since when one of the movable
coils  reaches an angular position Dbeyond
which 1ts torque begins to decrease the in-
creasing torque of the other coil compensates
for the loss and renders their combined action
nearly uniform. The angular adjustability
of the coils with relation to each other is also

L o
CBigs. 4 and 7,

a feature of greatest practical importance,
since it enables the scale of each instrument
to be varied—. e., it enables the movement
of the pointer due to given changesin current
to be varied, for example, as may be found
necessary in calibrating or standardizing the
instrument. In practice, thercfore, it is pos-
sible, after ascertaining ‘Lhe most debu able
manner in which to gmduate the scale, toad-
just each Instrument to such standard seale
"Jy‘ altering the angular distance between 1ts
two movable colls.

Referring nowmore particularly to the im-
provements in the recording devices of the
meter and first describing the construction
shown in Ifigs. 1, 2, 3, and 0 I designates a eyl-
inder or drum 1*0?’01111)]} ‘suppmt d between
plates I, which project from the back board
C. Paid drum is caused to rofate at a uni-
form rate of speed by a clock mechanism J,
which may be conveniently mounted upon
the inner side of one of the plates I' in posi-
tion to be.inclosed by the adjacent end ol the
drum. A suitable handle y projects through
the adjacent plate ' and enables the clock-
work to be wound in the usual manner.

I designates a small or 1dle roller also jour-
naled between the plates I', but with its hear-
ings mounted in slots 2 of the side plates and
with springs i applied thereto, so as to con-
stantly press the roller I against the drum.
A sheet or roll of paper Lis sultably provided,
in this instance by beilng looscly inserted be-
tween spring-fingers/, which project from the
back board above the drum. The end of said
roll is drawn from between the fingers [ and
carried down between the drum 1 and the

| roller I{, so that theveafter the friction of the

drum will draw the paper out at a unilform
rate of speed. DBefore passing between the
drum and roller the paper is carried over a
stationary plate I5, secured to brackets +° of
the side plates I, {his plate I7 being located
in close proximity to the freely-swinging end

of the pointer &, so that by providing an inlk--

ing-pointorpencil ¢’ onthe end of said pointer
a record of the positien of the pointer at cach
particular mstant may be traced upon the re-
cording-sheet. 'l'he scale Il 1s herein shown
as secured to the brackets 2° just beneath the
path of the pointer and far enough in front
of the plate I” to enable the paper to pass be-
tween them. As it passes from between the
drum and roller the paperis permitted to coil
up loosely in the lower portion of the pro-

jecting casing Al of the meter beneath spring-

arms (', which keep it clear of the drum.

Instead of being made In a roll as thus de-
scribed the record-sheet may be made in the
form of a continuous band I~ as shown in
in which an idle-roller IC is
shown as placed within the sheet and 1s pro-
vided with spring-pressed bearings /, which
serve to torce the roller away from the drum
I, and thereby lkkeep the sheet taut.

In practice theinstrumentwill be connected
. In circuit Dy sultable binding-serews, as N,
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and will be provided with such resistance-
coils O as are found necessary.

It will be obvious that such features of im-
provement as relate to the torque-producing
devices of the meter are quite independent of
the particular recording devices shown, and
vice versa; that the improvements in the re-
cording portion of the meter, though of a
minor Glmmeter may be advantaﬂeously e -
ployed with other forms of meter of this gen-
eral class.

It will also be understood that various
changes may be made in the details of the
construction shown without involving a de-

parturefrom the broad spirit of the 1111"01111011 -

I elaim as my invention—

1. An electric meter comprising field-coils
and a plurality of movable coils secured at
an angle to each other upon a common axis
Within the field, connections for energizing
the coils, and means for measuring ﬂln 1e-
sulting torque.

2. An electric meter (30111131‘1&11]*‘" field-coils

and two movable coils secured approximately
at right angles to each other upon a common
axis within the field, connections for energiz-
ing the coils, and means for measuring Lhe Ire-
Sllltll]ﬂ‘ torque.

3. An electric meter comprising ﬁeld—eoils
and a plarality of movable coils secured in
adjustable angular relation to each other
upon a common axis within the field, connec-
tions for energizing the coils, and means for
measuring the resulting torque.

4. An electric meter comprising field-coils

and a plurality of movable coils secured at

an angle to each other upon a common axis
w1thm the field, connections for energizing
the coils, a spring-resistance norm ally hold-
ing the movable coilsstationary, and a pointer
and scale for measuring the movement ef-
feeted by the torque in opposition to said
spring-resistance.

5. An electric meter comprising field-coils
and a plurality of movable coils secured in
adjustable angular relation to each other
upon a common axis within the field, con-
nections for energizing the coils, & spring-re-

sistance normally holding the movable coils
stationary, and a pointer and scale for meas-
uring the movement effected by the torque

in oppomtmn to said spnnn-reswtmce

6. An electric meter, comprising field-coils
and a plurality of movable coils seemed at
an angle to each other upon a common axis
within the field, a yielding resistance oppos-
ing the movement of the movable coils, a
pointer secured thereto and provided with a
marking-point, and means for moving a rec-
ord-sheet past sald marking-point.

7. An electric meter comprising field-coils
and a plurality of movable coils secured in
adjustable angular relation to each other
upon a common axis within the field, connec-
tions for energizing the coils, a yielding re-
sistance opposing the movement of the mov-
able coils, a marking-point actuated by the
movable coils, and means for moving a ree-
ord-sheet past said marking-point.

8. An electric meter provided with sta-
tionary and movable coils, the latter being
mounted on an oscillatory spindle, spiral

' springs applied to resist the movement of the

spindle, and connecting-wires carried along
the convolutions of the springs to connect the
mevabl e circult without affecting the osecilla-
tions of the meter. |

0. An electric mefer comprising field-coils
and a plurality of movable coils secured at
an angle to each other upon a common axis
within the field, spiral springs applied to re-
sist the movement of the movable coils, and
connections for energizing the coils including
connecting-wires carried along the convolu-
tions of the springs to connect the movable
circult without affecting the oscillations of
the meter.

In testimony that I claim the foregoing as
my invention I affix my signature, in pres-
ence of two subseribing witnesses, ‘this 28th
day of April, A. D. 1897,

LLTON JACOB KING.

Withesses:
RoBT. 5. TAVLOR,
BREGINALD I°. DRVER.
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