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To all whom it Al COncern:

Be it known that I, THOMAS DUNCAN, of
Chicago, in the county of Cook and Stete of
Illinois, have invented certain new and use-
ful Improvemente in Electric Meters; (Case
No. 60,) of whleh the following is a speclﬁce-
tion.

This invention relates 1o 1mpr0vemente in .

induction motor-meters for alternating-cur-
rent work, and particularly to means for ob-
taining in sach meters a magnetic field in
quadrature with the electromotive force
which it represents.

The {nivention consists in the matfers here-
inafter described, and particularly pointed
out in the a.ppended claims, and wiil be fally
understood from the following detailed de-
seription of the constructions 1lluqtreted in
the accompanying drawings, in which—

Figures1, 3, and 4 are diagrammatic wewe
of meters embodylng my invention. Fig. 2

- 1s.a vector dlagram of the essential current

“series and volt coils, and D an impedance coil

or coils connacted in series with the volt field-
e0il Cin a ehunt-clrcmb betwaen the main
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effects.
As shown in said drawings, A designates
the rotary armature of the meter, B and Cits

leads w and w' of the work-circuit.
R designates a remstance shunted around

“the eoil C so that it is in parallel with said-
coll between the terminals d and d’ of .the.

main shunt-circuit. This resistance R is so
connected as to include more or less of the
turns D’ of the coil or coils D and may be said
to complete a subordinate cireuit in which
such included turns D' are in series with said
resistance and with the volt field-coil C.
As shown in Fig. 1, the impedance-coil D
tonsists of two eeperate sections or coils each

connected with one of the. terminals ¢ ¢ of-
the coil C, and the resistance R is connected"

to mclude a portion of the turns of both seec-
tions. In Fig. 8 the consfruction is similar,
except that the ecommon core d® of the im-
pedance-coil is an annular ring instead of a
gtraight bar. In this figure also an adjust-
able switch r is shown as provided between
one terminal of the resistance E and the ad-
jacent coil D to permit more or less of the

I turns D’ ef the latter to be cut in or out, as

desired. . In Fig. 4 the impedance-coil is a
single 0011 which the shunted resistance R
conneete directly to the terminal d’ of the
main shunt, to which latter the terminal ¢
of the coil C is also connected.  In each case
the said resistance R is desirably made vari-
able for purposes of adjustment.

The action of the shunt R in producing a
leg of*ninety degrees in the coil C maybe un-

derstood by reference to Fig. 2,in which the
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line E represents the impressed electromatwe |

force of the work-circuit and the line F the
current to the coil C, as it would. naturally

be lagged by the 1mpedenee-cml The line
R’ represents the counter eleetromotwe force

set up in the turns D'by the inductive action

of the current F and the line f

up in the subordinate circuit formed by the

the current
whwh this counter electromotive tends ta set
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resistance R, turns D', and eoil C. ' Thiscur- -
réent combmes with the current F to form the
resultant current E'; which by proper propor- .

tioning and adjustment may be made to lag
the exact ninety degrees desired.

I claim as my invention—

1. The combination, with the armature, se-

in series with the volt ﬁeld-coﬂ in a shunt-

circuit across the line, of a resistance con-

nected in said shunt-circuit in parallel with

the field-coil a,nd mcludmg the turns of the

impedance-coil.
2. The combination, Wlth the armature so-
ries end voit field-e oﬂe and 1mpedance 0011
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rigs and volt field- coﬂe and impedance-coil

8o

8 -

in series with the volt ﬁeld coil in a shunt-

circuit across the line, of a remstance con-
nected in said shunt-circuit in parallel with

the volt. field-coil and forming therewith a

closed circuit inclading a portion of theturns

of the impedance-coil.
3. The combination, with the armature, se- |
ries and volt field-coils, and impedare- -coil

in series with the volt field-coil jn a shunt-
circuit across the line, of a reelstance ceon-
‘nected in said shunt-circuit in pdrailel with
the volt field-coil and forming therewith a
closed ecircuit including a portion of the turns

of the impedance-coil, and means for varymg

the number of the mcluded turns,
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4. The combmatwn, with the armatu re, So-
ries and volt field-coils, and an' impedance-
coil connected in series with each terminal of
- the volt field-coil in a shunt-circuit across the

§ line, of a resistance connecting said impe-
dance-coils in parallel with the volt field-coil

and including a portion of the turns of each.

5. The combination, with an armature, of-

field- wmdmgs therefor an impedance-coilin
10 ecircuit with one of the Wmdqlgs, a resistance

in shunt of one of the Wmdmﬂ‘s 1nclud1ng |

a

!

] I]
.r _| J‘ "l.n.

turns of thie 1mpedance cml and formm ﬂ*there-
with a closed circuit, substantlally as de-
seribed.

In testimony that I claim the foregoing as
myinvention I affix my signature, in presence

5

of two subseribing wwnesses, this 23d day of

Aucrust A. D 1899, -
THOMAS DUNCAN
| 'Witﬁesses
 WIiLpLiavm F. MEYER,
DAYTON N. PETTIT
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