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To all whom it ma 1/ COTLCETTL: -
Beitknown thatI, THOMAS DUI\CA’\T, a citi-

zen of the United Stateu, residing at Chicago,

in the county of Cook and State of IlIinois,

have invented a certain new and useful lm-
‘provement in Electric Meters, of whle‘l the‘
following is a specification. |

This invention relates to improvements in
induction motor-meters for alternating-cur-
rent work, and has for 1ts object to-pvc}vide
a novel and efficient form of meter having 1m-
proved means of calibration throuo*hout a
wide range of adjustment and suitable for ac-
curate service with both mductwe and non-
inductive loads. - - -

The invention consists in the mmatters here- |

inafter set forth, and particularly pomted out

- in the appended claims.
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In the accompaunying drawing the figure is
a front elevation, partullx dmmammatlc of
an integrating Wattmetel embod)mn" my im-
prov ement

A designates the series ﬁeld coil of the me-
ter, B its Volt or shunt field-coil, and C a disk
armature that is motnted to rotate upon a
spindle C’, to which an ordinary registering
mechanism R is suitably geared. As herein

shown, the series coil A is mounted above the

armatme, upon the middle pole of a three-
pole laminated iron or steel core D, while the
volt-coil B is mounted upon a U-shaped lami-

‘nated core D' below the armature, the poles

of both cores being directed toward the latter
and terminating in close proximity thereto
and the cores and coils being located away
from the center of the armature, so that there

 is no interference with the spindle C’, which

40

in the view shown passes behind the coils
and cores, as indicated by dotted lines. The

coil A is-connected in series in the work-cir- |

cuit W and the coil B in shunt across the line,
the self-inductance of the latter coil produe-

ing a phase displacement by reason of which

the armature will be inductively rotated. As
will be understood by those skilled in the art,

however, the lag produced by the core D’ will
not amountto ninéty degrees, and toincrease
such lag to the full quadrature necessary to
accurate service under all conditions of load-

so inductance additional lagging means are nec-
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essary.

D? is shown as placed homzontally beneath
the armature between the poles of the core D’
and is wound with a coil b, which is connected

i in a closed circnit in series with a secondary

volt-coil B’, thatis mounted in inductive re-

Jation to the main volt-coil I3, with the effect .

~of producing a resultant ma,n*netm field lag-

ging the full ninety degrees desu'ed “
justable resistance b, Jnserted in the closed
' cirenib with the coils b and B/, permitsan ex-
‘act-adjustment of the: phaqe displacement,
‘while the usual magnetic drag E serves to

maintain the armature speed mopmtmnal to

the torque exerted.

The adiustment of meters to regulate the
speed of the armature in calibration is usu-

dd_]ustmn* the drag-magnets and as to wider
changes by varying the current througzh the

‘shunt-cireuit either by varying the number

of turns in the volt-coil or by-the use of a
variable resistance. Inthepresentconstruc-

'ASSIGNOR TO THE SIEMENS & |

To this end a third mafrnetle core
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An ad-
60

| ally acecomplished as to small variations by
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tion a further and improved means of adjust-

ment in this respect is provided by so mount-

1ing the cores D' and D* as to make-them- ad-

Justable relatively to each other and to the
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armature C. To this end both of said cores

are shown as secured in place by clamping-
screws d, which pass through vertical slots
d' in said cores, so that either or both of the
cores may be raised or lowered, as desired,
and then clamped fast in adju’sted position.
To acecomplish a reduction in armature speed,
one or both of the cores D’ and D?, accord-
ing to the amount of change of qpeed re-
qlfured is moved away flom the armature,
while to increase the speed they are moved
nearer to the armature. In this manner
considerable changes 1n the armature speed
may be accomphshed without d1ﬁ10ulty and

‘without requiring any changes in the wind-

ings of the shunt or pressure coils, while the

adjustment of the drag-magnet.

and economical of construction and also pow-
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90-

finer adjustments may still be secured by
The deswn_

of meter thus set forth 1S exceedmo‘ly simple

erful and efficient in opem,tlon since the ar-

rangement of parts shown gives a double-mo-
tor effect, as the shifting ﬁelds produced be-
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-_lwely ad]usmhk
- magnetic flux through the armature due to.
the pressure: field- Wmdmﬂ‘ may bs controlled
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- may be changed and the flux thmwrh the ar-

o '-."promdmn* the coil B’ upon one of the core por-
~ tions and the coil b in cireuit with (*01[ I)’
~upon the other core portion.
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“core D?, and coil B’ mounted in inductive re-

my 1nvent10n contains g core forthe pressure-

cireuit for lines of force set up by the pres:
sure-winding:

ing core portlons sufficiently magnetically

“number of _lme.s of force through the arma-

“particularly desecribed,
may readily be made withont deparbm*r fr om |

1 armature three-pole magneticcore D mount-
ed on one side of the armature with its poles:

magnetic core mounted on. the 0pnos1te side

proximity thereto, third core D~ extendm |

‘armature, series and volt coils for actuating

tween the poles of ‘Lhe series &nd shunt- core%

set up separate c;hifbmﬂr fields, each of which
eherts an actuating t{n que ou the armature.
As spemﬁed the preferred embodiment of

winding formed in two parts which are rela-
whereby the amouant of

pal

to regulate the speed of Ehe armature. The
core dlsclosed also forms a closed magnetic

thlS magnetic circuit compris-

Sepa.mted to introduce sufficient relnetance
into the magnetic circuit to force the required

ture. By effecting a bodily movement of this
closed magnetic c,lrcmt toward the armature
the speed of the armature may be controlled.
By adjusting the component parts of the mag-
netic cirenit the degree of reluctance therein-

mature furbher controlled. I am dble to se-
cure very effective adjustment of the phase
of the field due to the pressure-winding by

I no not wish to be limited to lhe precme
dlsclos_ure of theinvention herein shown and
and modifications

the spirit of my 1nvention. -
Iclaim as my invention—
1. An electric meter compmsmw a lotary

terminating in proximity thereto, U-shaped
of the armature with its poles terminating in

longitudinally between the poles of the U
shaped core, and coils mounted on said cores,
subsmntmlly as described.

2. An electric meter eompmsmg a rotm'_}

sald armature, a magnetic core upon Which
the volt-coil is mounted, an auxiliary core.ar-
ranged with ‘its poles in proximity to the
main core, a coil mounted on sald auxiliary
core, and an auxiliary volt-coil mounted in
inductive relation to the main volt-coil and
connected in a closed circult with the wind-
ing on the aumlmry core, substantm,lly as de-
501’*1bed -

3. An electric meter comprising a rotary
armature, series coil A and volt-coil B, U k
shaped core D' upon which the volt- coil is |
mounted,core D* extending between the poles
of the core D', one or both of said cores being
adjustably mouuted coil b mounted uponthe

lation to the coil B and connected in a closed
circuit with the coil b, substantially as de-
seribed. | o

- winding

4 111 a meter the eombmatmn mth the,.-
_coilsthereof for produemn‘ magnetic fieldsdif-
fering in phase, of a core for oneof said coils

for med in two portlons limmﬁ' magnetic re-

luctance between the same, a 0011 B’ on one
of the core portions, and a coil b in ecireuit.
‘with said coil B’ uponthe other core portlon
substantially as described.

5. In a meter,. the eombmaman wu‘,h the

?eoﬂbthereof for prod ucing magnetic fields dif-
fering in phase, of a core for one of said coils
formed in two pormons ‘having magnetic re-
luctance between the same, one of smd GOre
‘portions containing the latter .coil, a coil B’
upon said core portion, and a eoil b in eircuit
with said coil Bl upon ‘ohe other core portion,
substantially as deseribed. =

6. In a meter, the (,ombma,tlon Wlth the

| coilsthereof for prod ucing magnetic fields dif-
fering in phase, of a core for one of said coils
form.ed in two portions having magnetic re-
luctance between the same, one of Sdld core
| portions containing the l&bter coil, a coil B
‘upon said core portion,a coil bin cirenit with

said coil B’ upon the other core portion, and

a phase-modifier b’ associated wmh the coils
b’ b, substantially as described. S

7. Iu a meter, the Lombmatlon mth the

‘coils thereof for pmd ucing magnetie fields dif-

| fering in phase, of a core Tor one of said coils
_formed in two portions having magnetic re-
luctance between the same, one of sf,ud core
| portions: containing the latter coil, a coil B’

upon said core portion, a coil bin circuit with

said coil B’ upon the other core portion, and
“a phase-modifier b’ in cireunit with the coils

B’ b, substantially as desecribed.
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3. In a meter, the eombmatwn with the

cmls thereof for pmducmﬂ* magnetic fields dif-

formed in two portions having magnetic re-
luctance between the same, one of sald COTe
portions containing the latter coil, a coil B’

‘upon said core portion, a wmdmﬂ* b in cir-

cuit with said coil B’ upon the other core por-

tion, and a phase-modifying resistance b’ in

cireuit with the eoﬂs B’ b, substantially as

'desorlbed

9. A motor prowded with two windings for
produemﬂ* magnetic fields differing in phase,

. one of said wmdmﬂs being dWlded into two

10y
fering in phase, of a core for one of said coils -~

T10
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field-coils, of a becondary 0011 in induective re-

lation th one of the field-coils, Wthh field -

coil thus constitutes a. primary inducing
, the second field-coil being included

in a closed circnit with, and su pphed hy, cur-
rent from said seeouda,ry coil, subsmntmlly
as described. |

In testimony that I Cldlu’l the foregoing as
myinvention I affix my signature, 1n presence

of two subscribing wwnesaes thls 14th day of
Novem ber, A. D. 1899
o THOMAS DUN'(JAN

Witnesses:
JaMESs W. DALT X,
. MEYER.

WM. B
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