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UNITED STATES

Tha'L _"H p—— —_I .

PaTeENT OFFICE.

_*F

FHOMAS DUN bAl\T OP FORT WAYNE INDIANA

ELECTRIC METER

SPECIFECATIOH formmg pa.rt of Letters Pa,tent No 604 461 da.ted M&y 24 1898
| . Apphcatmn filed August 8, 1897, rSerla-l No. 647,305- (No modal.) |

Ta all whom it mmy concerm:

Be it known that I, THOMAS DUNCA‘N of
Fort Wayne, in the Gﬂunty of Allen and State
of Indiana.haveinvented certain new and use-

ful Improvements in Electric Meters, (}f wh ;ch }

the following is a specification. -
'This m;vention relates fo alternating- cur—
rent meters of that class in which a rotary

armature is set in.motion by the inductive ac-
tion of two or more. fields of differing
and it relates more particularly to that type -
of such meters in which the rotary armature
is of annular or eylindrie form and the mag-

phase,

netic fields are sef, up by inductive agencies,

of which part are placed inside of and part
~exterior to the armature.

In some of its fea-

- “fores, however, the invention is applicableto
- Gthar types of metels as well as to that more

20

partmula.rly referred. to. .
A principal objectof the hvention is to pro-

vide an improved wattmeter for multiphase
work,-and the forms shown in thisapplication
are partlculamy designed for use 1n: two phase_
'systems of dlstm.but;mn o
The invention consists in the mattels here-

in set forth, and pa,ltmulmly pemted out in

'the appeuded ¢laims. .

- In the accompanying drawings, I‘lﬂ'ure 1i8

. a front elevation of a ‘.’V&ttIHEtGl embodymw

- of;,partly in seetlon
- vation taken on the axis of the armature.

- Figs. 4, 3, 6, and 7 are diagrammatic \u,ms

Fig. 2 isa side elevation there-
I‘lu' 3 is a sectional ele-

my.invention.

: .showmw method of connecting the meter in

35

) shomn

~eircuit. Fig
the ma#netw draﬁ

. 8is a t-:}p plcm section showmg

- the meter-frame, and Al lt‘ﬂ back wall.

45

- B is g rotary armature of cylindric form
rigidly secured to a vertical spindle B’ to ri-

tate therewrith.

spindle is journaled in a bearing b
at the outer end of an arm A? that isdetach-
~ably bolted to the back wall A’ of the meter.

Sa,ld arm A? also supports the registering-
5:: train C on transvarse brackets «, the worm-.

-wheel of said txain intermeshing with a WOI m

63 at the upper end of the ﬂsplmlle. _

made double as in Figs. 1, 2,3, and D.

‘meter.

‘shown

Fig. 9is a similar view
a dlfferent athlstment of the drag.
In smd drawings, A designates the base Gf

“the drawings..

DD deslgnate the outer or series coﬂs of

the meter. ~As her ein shown, they are wound

upon the opposing inturned poles d of alami-
‘nated core D2, which extend around the ar-
mature D and may be made with a single

connecting-bar d’, as in Fig.. 4, or may be

core 1S convemently Suppor fed. upon posts or

standards D3, waich rise from the base of the
The seveml lammm of . the core are .

apertured at d? toslip over said standard and
are clamped down upon shéulders of the
standards by cap-nuts d% Tlhe coils D and
D’ are herein shown as separately connected

with binding-posts d' and d°, respectively;
‘mounted upon an lnqulatmmbloek A3 that is
located in o

‘poekeb a'in the upper part of tho

rear wallA'. Said b111d1ng posts d*and J° are

'_deswned to be connected in.two of the leads
| TIIG.:_

of a two-phase system of distribution.
other leads may be conveniently: connected
through the meter by connected binding-posts

dfand d’? that arcalso mounted uponthe block
1 A3

a?admit theleadsto the bindin w—posts tln ouﬁ'h

.Ithe side. Walls of the pocket «'.

To insure a maximum tmque with a 1111111-—

mum ehpemhtme of energy in epemtuw the
its inner or slnmt ficlds are herein
as so duanﬂ‘ed with 1efe1encc to the

meter,

Said

55

.60. ,'
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Sultable apertures insulated by vushing -

e

outer ov'series field as to set up threo axes of

armature pohulmtmu after the mannermoro

fully set forth in my pendmﬂ' application,
Serial No.647,303, filed concurrentiy hemW1Lh

To this end two pairs of shunt-coils E E and

E'E'are mounted withip thear mature B 11})011'
‘the foun

poles of a cross-shaped core K=, the
axes11and 22 of which are arranged approxi-

| mately at richtangles to each other and at an-
gles of appr 0\1mately forty-five degrees with
‘the axis 3 3 of tho series coils.
At its lower end the spindle |
B’ rests in & jeweled bearing b, carried by a
serew-post D', which is inser ted through the |
base of the meter-frame. The upper end of the
carried

bmd core may

be supported W1t111n the ar mature in any suit-
“able manner, and in this instance is maunt-
ed upon a tubula1 sleeve e, which surrounds
‘the armature-shaft B'.
sleeve is seated 1n a bmckct-a.rm ¢', that is
shown as- clamped to the scries core D by a
| serew e*, which enters an ﬂpeltn ® d*“ln said
LOro.

At lts lower end said

The manner nf conneetmg t,ha meter in cg

Qo

95
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- euit is shown in the- ﬁlagrammatlc viows.6f
- Tor. exampleal in I‘iﬂ's 4 m:qj.
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-5, where G- indicates a generator supplying
lwe allernating currents differing in phise
by ninety degrees, tiie series eoil 15 -eon-
nected in the'lead ¢ ot one circuit from the
gencrator, and the other coil D’ is connected |
in: the lead ¢’ of the other circuit from the
- gencrator. T'he two shunt-coils E, adjacéent
“tothecoil D, are connected in series with each
otherin a shunt-circuit Hetiveen the two leads
g aud ¢° of the second ecireuit from the gen-
erator, and the two shunt-coils ', adjacent
to the other series eoil D', are similarly con-
nected in-series with each otherin a shunt-
circuit between the leads g and ¢3 of the first
generator-circuit.  In other words, the adja-
- cent serics and shuntcoils at each side of the
- meter are connected in separate cireuits from
the generator, so that a difference in phase reé-
sults in the imducing-fields set up thereby.
Each serics coil will then be energized by a
- current displaced by ninety dégrees from the
~ current which energizes its ‘ddjacent shunt-
- coils, and a shifting resnltant field tend ing
to rotate the armature is thus produced at
~each side of the meter. Since the generator
itself in this case effects
- displacement,noimpeda
1n the shunt-cireuits, an
- coils R'are used instead
30

10

20

lnlapl

|

nce-coilsare required

d ordinary resistancé-

_ . Such coils arecon-.

veniently located, as shown, at the back of

~ the meter, below the pocket o’ thereof, and

“are inclosed by a. protecting-cover . In

Iig. 6 the manner of connecting the meter in

a three-wire system of two-phase.distribution |

18 illustrated. The series coils D and D’ in

this case are connected as before, one in each

~ of the outer leads from the generator, and the.

twosets of shunt-coils E and E*are connected,

one in a shunt-circuit between one of tho
outer leads and the intermediate lead and
the other in .a shunt- cirenit between the
~other outer lead and the intermediate lead.

- The operation of the meter is, however, the.

- same as in the four-wire system. -

45 - In the three-phase system shown in i
the connec
in IYig. 6. - -, PR -

- . .Themagneticdrag provided inthisinstance

- embraces a second cylindrig armature which
.may convenientiy be ade.a counterpart of
thie actuating-armature B. This drag-arma-
ture F 1 rigidly secured to the lower end of
thre spindle B’ and rotates between d rag-mag-
~nets I, that are made of general Thorseshoe

55 shape,with converging poles 7. They are con- |
veniently held in place by adj ustable clamps |

- f*on the standards D3, which support the se-

ries core and coils. Within the drag-arma-
_lure is. a cross-shaped magnetic core ¥*% the
6o poles f’ of which normally stand st

- opposite the poles 7' of the magnets and serve |

- to drawthe flux from the magnet through fhe
Aannularwall of thearmature. Regulation of |
~ thedrag is conveniently provided for by mak-

65 ing the core F? capabie of oscillatory adjust-

“ment, go that its poles may-be moved out of |
alinement with the polés fof the magnets. |

35

4C

o 7
' > b. :
tions are substantially the same as

. .804,

| struction thus described therefore enables

| by simply adjusting the lever I3 to the nee-

the neeessary phise |

‘nut F4, which _'projccts"béneabh -the lower

cifically herein claimed. It will also be un-

| mature, a pair of series coils, dne connected

ubstantially’ |

-each series coil being connected acro )
other cirenit from -that iy which said series:
coll is-connected. "~ . 7 . 7

461

- As herein shown the core is seeured in place

by being centrally apertured and threaded to
screw over the bearing-post V', which projects 76
upward through the base of the meter to sup- =
portthe lower spindle-bearing. To the lower. |
sulrface of the core a lever I? is seciired by |
screws f9, © Said lever projects fromr beneath
the armature and i8 provided at its outer
end with an are-shaped slot /4, through which
a clamping-serew f5'is passed into the base.

of tlie Mmeter. - This clamping-serew is con-

veniently loeated at the front of the meter, -
where it is readily accessible,.and the con- So

the speed of the meter to be readily adjusted
without removing it from its place on the wall

essary position within the limits of its slot f.
‘When the poles of the magnetic core are ex-
actly opposite the polesof the drag-magnets,
‘as shown' in Fig. §, the drag.will be at its
‘maximum, and a gradual decresse of drag -
‘will result as the lever I3 is moved to rotate
the poles out of such alinement. This con-
stitutes, therefore, a very simple, ready, and
successful means of regulating the speed of -
‘{he meter at any time. The lower end £ of
the core F? is furthermore shown as rediiced
1n size and threaded to carry a large thumb-

9o

95

edges of the armatu refl and serves to lift
the spindle from its jeweled bearing when it-
is desired to handle or transpert the instru-
ment.. | )
It will be understood that while the par-
ticular eonstraction and' angular arrange-
ment of the parts herein illustrated have been
found fo produce the best results thus far
they are susceptible of varions changes and
rearrangements without departing from the
spirit or losing the advantages of ithe inven-
tion, which is accordingly broadly and spe-

100
10Y

110
derstood that the manner of connecting the - )
meter in cireuit is deemed to be novel and ad-
vantageous and is also made a subject of ap-
pended claims. = -~ - -

+ 1 elaim ag my invention— -
1. The combination with a multiphase gen-
erator, of a meter provided. with a rotarv ar-

I1§

In one circuit from the generator and the’ -
other connected in another circuit from the 120
generator, and two sets of sh tnt-coils, the set
adjacent to each series coil being connected
in the other circuit from that in which its ad-
Jacent series coil is connected.. T
~ 2. The combination with & two-phase ge _
erator, of a meter provided with a rotaryar- =~ |
mature, two series coils, adjacent to the ar-
, one conneeted -in .each circuit from

. >11Oratol a tWo 8] -CO1lS . opposite
each series coil on'the other side of the arma- 126
fture-wall therefrom, the shunt-cojls. oppositeé 1
ected across the.

n-'125




“erator, of a meter provided with a rotary ar-
| matme of annular form, a pair of series coils |

604,461 "

3. The combination witha. hvo-phase'ﬂen-

erator, of a metex pr omdedmuth a cylmdrm

exterior to the ar ma,ture, one connected in

cacn frenerator-clmmt and two sets of shunt-

. ¢olls Wlthlll the armature, the set adjacent tor
~ each series coil being connected -across the

~ other circuit from that in which said. serieq
- coil is connected.”

10
~ erator, -of an electric meter provided wzth an
-annular armatureand a plurality of magnetic |
fields part of which are set up within and part

20

. auits.

301

“upon- an axis extending hetween two fields

4. The combma,tmﬁ with a mu1t1phase gel-

without the armature, one field being set up

for econnecting the first field in one of the agen-

erator—cwemts and means for connecting the-

opposite two ﬁelds in the other wenerator—clr-

5. The combmamon witha multiphase gen-

erator, of an electric metfer prowded with an
. annular armature, a magnetic field set up ex-
terior to the armature upon an axis extend-

ing betweeén two magnetic fields set.up within

the armature, means for connecting the first

field in one of the generator-circuits, and

‘means for connecting the opposite two ﬁelds

in the other frenerator-clrcults

annular armature, a magnetié-field set up

~ exterior to the ar matme, and magnetie fields

35

set up within the armature on intersecting |

axes extending at an angle of approximately
forty-five: dewrem with t.he axis of the outer

- field, means for connecting the outer field in

40

one #enerator-clrcuit, and means for conneet-
ing the opposite inner ﬁeld in another gener-

_atm -cireuit.

7. The combmatmn wﬂzh a two- phase gen-

- locatgd on the opposite sile of the annular |

wall of thearmature from the first field, means

R

|

|

6. The combma,tmn with a multlphase gen-
erator, of an electric meter provided mt;h an

August, A D. 1897.

ar mature, apair of series coils, one connegfed
11 each of the generator-ci rcmts and twosels 43
of shunt-coils mouuted within the armatare

upon the: poles of a cross-shaped magnetic '
core, the set adjacent to each series coil belng
connected across the other circuit from tha.t

‘0 which that series coil is connectéd. 50

3. A magnetic drag for electric meters com-
prising an armature, magnets arranged with |
the poles adjacent to sald armature, 4 mag-
netic core arranged with its poles opposing
and on the 0pp031te side of the armature-wall 55

from the magnet-poles and means foradjust-
ing the relwtwe ‘positions. of the opposmg o

affnet and core poles. -

9, A magnetic draﬂ* for electric meters com-
prlsmﬂ' an annular armature, magnets exte- 60
rior to said armature with their. poles ap-
proaching thearmature, a magnetic core with-
in the armature havmrr poles arranged oppo-
.site the poles of the macrnet and means for

adjusting the relative posmons of the mag: 6§

nefs and core. )
10." A magnetic drag for ¢lectric meters com-
prising an annular armature magnets exte-
rior to said armature with thelr poles ap- -
proaching the armature, a cross-shaped mag- 7o
netic core within the armature adapted to:
stand with its poles in alinement with the.
magnet-poles and means for-giving the core
an oscillatory adjustment about the axis of

the armature to vary the positipn of its poles- g 5

Wlth reference to the pole.
In testimony that I claim the mregomw as

my invention I affix my signature, in presence

of two subseribing Wltuesses, tlns 2d day of

| THOMAS DUNC.AN
Wz.tnesses |

CHARLES C. MILLEB, |

ROBERT F. HARDING
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