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A

To all whom it maly concerw:

Be it known that I, THOMAS DUNCAN, of

Chieago, in the county of Cook and State of

Illinois, have invented certain new and use-

ful Improvements in Electric Meters, (Case

No. 61,) of which the following is a specifica-

tion. ' o
This invention relates to improvements in

induction motor-meters for polyphase work,.

and particularly for bi or two phase systems
of distribution. |

"Among the objects of the invention are to
insure aceuracy of measuremenft under either

inductive or non-inductive loads by provid-
ing that the magnetic field representing the
electromotive force if each circuit shall lag
ninety degrees behind said electromotive
force, as is now generally the case in well-
constructed single-phase induction-meters, to
utilize one of the shunt-currents in overcom-

ing the friction and inertia of the revoluble

parts of the meter, and -generally to provide

an improved instrument of the character re- _
| coils H are connected in series.

ferred to. | |
The invention consists in the matters here-

in set forth, and particularly pointed out in
the appended claims. |
In the acecompanying drawings, Figure 1 1s

a front elevation of a meter constructed in ac-

cordance with myinvention. Fig. 2 isaside
elevation thereof. Fig. 3 is a partially dia-
erammatic view of the two motor parts and
connections. Fig. 4 is a diagrammatic view
of the circuits. | -

In said drawings, A designates the meter-
frame, and B and C two revoluble closed-cir-
cuit armatures secured upon a common spin-

|

dle D, which is suitably mounted fo rotate

freely and register its revolutions on a regis-

tering mechanism E, a disk F being also se-
cured on the spindle to rotate between drag-
magnets F’ and form the usual retarding de-
Series field-coils Gand H are support-

vice.
ed on opposite sides of the two armatures B

and C, respectively, upon the inwardly-pro-.
jecting poles of laminated iron or steel cores: N Series ]
| rents through the subsidiary coils will then

G’ and H', which are screwed down upon the
brackets g and &, that project from the back
of the meter-frame, Fig. 1. The field-coils

50 G are connected in series in one of the main

J—rv—

| cireuits ¢# of the two-phase generator T, Figs.

3 and 4, while the other field-coils H are simi-
larly connected in the other main cireuit i*7° of
the generator T. The shunt-coils I and J are
herein shown as located within the armatures,
which are in this instance made cylindric or

55

of inverted-cup form upon laminated sheet

iron or steel cores.I’ and J’, that are carried

upon brackets ¢ and 7, which project from

back of the meter-frame, Fig. 2, said cores

‘being centrally apertured at <° and j° to per-

mit the spindle D to pass freely up through
them. These field-coils are in each case in
shunt between the main leads of the opposite
circuit from that in which the corresponding
field-coils are connected—i. e., the volt-coils
I within the upper armature B are connected
in a shunt-ecircuit ¢ between the leads #* and
£3 of the circuit in which the lower field-coils
H are connected in series, while the volt-coils
J within the lower armature C are connected
in a shunt-circuit ;' between the main leads ¢
and ¢’ of the circuit in which the upper field-

coils for each armature would then be ener-
gized by a current lagging ninety degrees be-
hind theimpressed electromotive force of the

current passing through the series field-coils
forthat armature were it not for the self-in-

ductance of the shunt-coils,which still further
increases thelag. Tocounteract thiseffectand
restore the lag to the exact ninety degrees
requisite to accurate working underinductive

| loads, subsidiary volt-coils I* and J*are placed

in inductive relation to the main volt-coils I
and J, respectively, and are each connected in
shunt between the leads of the same circuit
as the adjacent series field-coil, the subsidi-
ary volt-coils I? of the upper armature being
connected in a shunt-circuit 2> between the
leadstt of thecircuitin which the upper field-
coils G are connected in series and the sub-
sidiary volt-coils J? of the lower armature be-

ing connected in a shunt-circuit 7> between

| the leads #? £2 of the circuit in which the lower

field-coil H are connected inseries. The cur-
so vary in phase from the current in their
corresponding main volt-coils as to produce,
if properly proportioned, a resultant -current
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| effect or volt-field which mh be dlsplfwed in

- pressed electromotive force of the eircuit in
which their said corresponding series field-

~coils are connected, thus accomplishing one

tion.

phase by exactly ninety degrees from the im-

of the principal obJeets of the present m ven-
Adjustable resistances 7°. and J° are
shown. as inserted in the subsidiary circuits

~ 1*and j* respectively, to permit the necessary

IO

adjustment and calibration of the meter,

these coils, together with the usual resistance-

o coils I? and J3 of the main shunt-circuits, be-
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ing herein shown as conveniently loea,ted on
the back of the meter beneath a cover or lid

a, provided on the back of the meter-frame
for their protection.

tnres, thmun'h "Vhleh the readmms may be

taken and the parts inspected. _-
To overcome the friction and inertia of the
revolving parts, a compensating -coil K is

herein shown as adJ ustably supported infront
of the armature C by aswinging arm %, which
is pivotally secured on the front end of the

bracket 7, concentric with the armature.
This (3011 18 shown as connected in the shunt-

cirenit 2" with the volt-coil I of the armature

I3, so that if adjusted to stand with its axis

at an angle to the axis of the volt-coils 7 of
its own armature a resultant shifting field
tending to rotate said armature will be set up

'Ibetween the coils, the intensity of this field
depending upon the position to which the coil

K is adjusted.

It will be understood that the mventlon 18

unlimited to the particular mechanical ar-

shaped armatures and that the same plan for

securing the ninety-degree lag desired may

be utilized in other polyphase systems havmn'
circuits in quadrature.

I claim as my invention—

1. An electric meter for two- pbase Svstems
comprising a pair of revoluble armatures, se-
ries and volt coils for both armatures, the se-
ries coils of the two armatures being connect-
ed in the separate circuits of the system and
the volt-coilsin each case being connected be-

tween the leads of that clrcmt in which the
otherfield-coilsare connected,subsidiary volt-

coils applied to the main volt-coils of each ar-
mature and connected in shunt between the
leads of the circuit in which the series coils

of that armature are connected, and means |-
for registering the armature rotataon |
2. An electric meter for two-phase systems

comprising a pair of armatures secured upon
a common spindle, series coils connected in
series in one of the circuits and mounted in

inductive relation to one of the armatures,

other series coils connected in series in the

other circuit and mounted in induective rela-

The working parts on
‘the front of the meter are also showu as pro-
tected m the usual manner by a removable
casing o', having suifable glazed side aper-

‘tion to the other armature, volt-coils mounted
in induetive relation to the first armature and

connectedin ashunt between the leads of that
circultin which the series coils of the second

“armature are connected, volt-coils mounted
in induetive relation to the second armature

and connected in shunt between the leads of

that cirecuit in which the field-coils of the first .-

‘armature are connected, subsidiary volt-coils

mounted in inductive relation to the main

volt-coils of each armatuare, said submdla,ry

coils for each armature bemﬂ' connected in

shuntbetween the leadsof the clremb in which:

the series coilsof thatarmatureare eonneeted
and a registering mechanism operatively con-

.nected with said spindle.

An electric meter compmsmn‘ a pair of
revoluble armatures, series and volt coils for
both armatures, and means for registering the
armature rotation, the series coils of the two

| armatures being conuected intheseparate ¢ir-

cuits of the sy stem_s and the volt-coils of each
armature being connected in shunt between
the leads of the ecircuit in which the series

coils of the other armature are connected, and

a compensating-coil adjustably mounted in

proximity to one armature and connected in

the shunt-circuit with t,he volt-coils of the
other armature.
4. An electric meter for two phase systems

comprising a pair of armatures secured npon
a common spindle, series coils connected in

series in one of the circuits and mounted in
inductive relation to one of the armatures,

8o

9o

95

other series coils connected in series in the

other circuit and mounted in induetive rela-

‘tion to the other armature, volt-coils mounted
in inductive relation to the first armature and

connected in a shunt between the leadsof that

circuit in which the series coils of the second
armature areconnected, volt-coils mounted in

inductiverelation to the second armature and
connected 1in shunt between the leads of that

~circuit in which the field-coils of the first ar--
mature are connected, subsidiary volt-coils

mountedininductive relatmn tothe mainvolt-
coilsof each armature,said subsidiary coilsfor

each armature being conneeted in shunt be-

tween the leads of the eircuit in which the se-
ries coils of that armature are connected, and
a compensating-coil adjustably mounted in
proximity to one armature and connected in
the shunt-circuit with the volt-coils of the
other armature, and a registering mechanism
operatively connected with said spindle.

my invention I affix my signature, in presence
of two subscribing wunesses, this 25th da,y of
Septembel A. D. 1899.

THOMAb DUN CAN

Witnesses:
WILLIAM ¥, MEYER S
- Jos., M. KARTHOLL.

In testimony that I claim the foregoing as |
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