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: To all w?wm zt e J concern: ..
~Be 1t known that I, THOMAS'---DUNCAN el:'-
"_Ohleaﬂ'o, in the cou*ltv of Cook and Stabe of
Tllinois, have invented certain new and use-
g ful Improvements in Electric Meters, (Case |
\To 52,) of whlch the follewuw* is a speelfie%—_
o This mventlen relates to 1111p10vemenbs m'

~ induction motor-meters for-alternating-cur-
rent | wmk, and particularly to means for |
:.'-'ebtammrr in sueh meters a magnetic field
in quadrature with the eleetxomotwe fm ce |-
"~ whieh it represents. - b
The invention eonSISte in the matters here-_. |
inafter described, and particularly pointed.
cout in the appended claims, and will be fully
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(Nu mndel ) -

- understood. from the fellewmn' detailed de-

- scription of .the constructions 1llustlated in | -pt
- the accompanying drawings, in which— &
Figures1, 2, 4,and 5 are peltmlly dlafrmnl---___-.
_'matle Views of metels embodying my inven-
Fig.31sa Vectm dl&“‘f‘&ln ef:' the eqsen-'._.
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~ is displaced from the - 1mpressed electromo-
tive force of the work-circuit by more than:

tion.
~ tial current effects. g SRR
In said drawmﬂs, A desmn.:ttes a l(}tdl y ar----_
mature that isactuated in a fdmllmr manner |
by the inductive influence of series and volt:
coils Band C, of which the former isconnected
in series 1n the work-circuit W and the lat- |
An impedance-
coil D is inserted in the: ehunt c¢ircuit with,
" thevolt-coiltoretard the current therein, and:
the armature is set-in rotation by the. 1eeult-]
ant shifting field, due to this phase displace-
OW-
ever, necessary to obmm the full ninety-de- |
- gree dlsplaeement necessary to eeeurate work- |
In the
present 1mprovement sueh means consists of
~ a secondary coil D', placed in inductive rela-
tion to the lmpedanee-cell D and connected
with the terminals ¢ and ¢’ of the volt field- |
coil, so that the current induced therein by
the shunt-current in the 1mpedenee -coil com-
bines with the 1ette1:' current in energizing
‘This secondary current :

ter in shunt across. the line.

ment. Addltlenal lagging means are, h

ing under all conditions of service.

said volt field- 0011

ninety degrees, and therefore in effect in-

~creases the 1&# of tlle prlmery ehunt enrrent

o eqml ed

-_-:'_-,_pedanee -coil D. F

s T thmua‘h the lmpedence eoll thew resultant'_-_-
_-act,lon in the volt-coil being W ith pmper pro- ... o
';-?_.pertjlomnw that of a single currentlaggingby -~ = .
“the ninety degrees desi red This effeet of the'__f- P
secondary md uced eurrent Wlll besomewhat
“diminished by the bmall shunt-current, which 55
| will traverse. the seeondmy coil D’ throuﬂ'h.-'_ R
the leads d, d’, d? and d*in'a direction oppo- - .
site teseldmduced current; butthelatterwill :

-still be great enmwh to aecomphsh the 1r'esulb I
L - 6o .

The eesentlel eum ent lelatlene m t,he ebove E

~or leakage, ‘which is deflected thmuwh the
‘eoil D' in opp051t1011 to said-induced culrent T
| These two currents niay be said to produce a. *
resultant F2, (obtained by eempletmo' the par- - - .
as the effective

allelogram on lines F'and f,)

'17cuuent through said coil D', and this result-
‘ant, combined mth the primaryshunt-current =~
F, (obtained by com plet,mrr the parallelogram

An adjusting device f01 exaebly regulatmcr

‘the phase retardation is-shown in Figs. 1, 2,
and 4 asprovided in the form of a elosed-elr-' R

‘euit coil D?, which is wound on the same mag-
‘netic core DS as the coils D and D’ and has S
9o .

1-and 2 an additional ad;jusmnfr meansis pro-
vided in the form of an adjustable resistance
D3, connected in series with the coil D', and
in the latter figure a still further ad,]ustment -'

an inserted adjustable resistance D* In Figs.

i in the form of an adjustable resistance con-
‘nected in series with t,he 1mpedanee .coil Dis

provided at D¢, while in Fig. 5 the adJust-- S
| ment D] 1S e,lone depended on. '

In ell of smd

| --f-__le%pect are shown wraphlcallv in Fig. 3,in .
which the line K represents the eleetremotlvef |
force of the work-circuit, and F the main
‘shunt-current, which, as before stated, is dis-
plaeced somewhat less than ninety. defrrees n
hase from the eleetremotwe foree by the im- ..
represents the induced

current in the eml D’ and fthe slight current

o

‘on lines F and F?%,) gives a final resultant I e at

--,'mnet}‘-" degrees wwh the electromotive force E

as the eﬁeetwe current through the volt field-
coil C, which produces. the magnetic field
-:aetm{r on the armature A.to repr esent the dif-
*iference in petenblal between the II]ELIII leads:-
of the work-circuit. |
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views, G mdneatee the alterndtmfr-em‘rent,

: uenerater and L and M the lamps and motors

| wnstlnutmfr the load. Any sunitable mech- |

. tain the number of revolutions - proportlonal'
to the torque exerted, such devices being in-
‘dicated in Fig. 5, bub omitted from the ether
views of the drawmn‘s for simplicity of illus-
‘These features however, constitute

10

'tmtlen

anism R is empleyed to register the revola-

tions of the armature, m:ld a magnetic drag

S will be applied in the usual manner to main-

in. themselves no part of the- present im-

15 to be fully undeistood

T claim as my invention—

1. Anelectric meter provided w wh anarm a-

ture, series and volt coils inductively actuat-

;,20-

2

ing the armature, an 1mpedanee coll connect-
ed in the shunt- mremb with the volt-coil, and
" a secondary coil placed in induetive relatwn
‘to the Tmpedance-coil and having its termi-
‘nals econnected with the terminals ef the volt-

coil, thesaid secondary coil being dlrecbly COn-
nected in multiple with the Wmdmf‘r in circuit

with the lmpedence coil, subetantm]lv as de-
scribed.

2. An eleetrle meter p1 ewded w1th an arma-
‘tiire, series and volt colls for mdnetwe]y aC-

tuating the armature, an impedance- coil con-

j-necned in the shunt- circuit with the volt-coil,

“a secondary coil placed in inductive 1'ela,b1011

35

_'4'0.

to the impedance-coil and having its termi-
‘nals connected with the termme,le of the volt-
(-011, and a closed-circuitadjusting-coil placed
in inductive relation to the nnped:«moe and

secondary coils.

3. Anelectricmeter provlded withanarma-

ture, series and volt coils inductively actuat-
ing the armature, an impedance-coil connect-
ed in a shant- elremt with a volt-coil, a sec-

ondary coil placed in induective relation to the |
- 1mpedanee-coil, and havingits terminals con-

o 'neeted with the terminals ef the volt-coil, the

45

qeeendm*y (3011 being eonneeted dn'eetly in

the i1mpedance - 0011

_'.my mvention I af

July A. D. 189‘)

'multiple with the volt-coil in eireuit with the
1mpedance-coil, substantially as deseribed.

4. The combination with the work-circuit,
of an electric meter provided with an arma-

“ture A, an e[lePlelelﬂ'-COﬂ B connected 1n se-
‘ries in emd ka etremt an ener leZII]'D‘-GOll C
“connected in shunt across the lme an lmped-

50

ance-coil D inserted in said shuul; em,mb a

secondary coil D’ placed in inductive relatlon
to the impedance-coil D having its terminals

connected with the terminals of the coil C,

:the secondary coil being direectly eenneeted
provement and are mentioned merely for the

‘purpose of enabling the eomplete lnstellahon

in multiple with the enern'lzmﬂ*-cml in circuit

with the impedance-coil, a measuring device

Randa magnetic drag S eubstantlally as de-
Serlbed

5. An electme meter prov1ded withanarma-
ture two windings for effecting the operation
of the armature, an impedance- ~coil connected
in series with one of the windings, and a sec-
‘ondary coil placed in inductive relation to the

impedance - coil and directly connected in
multiple with the field-winding in series with
Subbta,ntmlly as de—

scribed. |
6. An electr ical meter prewderl wwh an ar-
matu re, series and volt windings for effecting

the operation of the armature, an Impedence-
coil connected in series with the volt-winding

and a secondary coil placed in inductive re-
lation to the impedance-coil and having its

“ter mmd,le connected with the terminals ef the

volt-winding, the secondary coil. being di-
reetly eonneeted in multiple with the wind-

‘ing in series with the lmpedance coll, sub-
- stantially as described. -

In testimony that I claim the fOIE‘”OlI]U" as
ie my signature, in presence
of two subsecribing Wmneeees this bth day of

B .TI-IOM.AS DUNCAN,

\Vltnesee%
WALTER II. ABBOTT
DAVID If. STAK]]S
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