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To all whom it maz 1y CORCErT:

Be it known that I, THOMAS DUNCAN, a um-_:
zen of the United States, residing at Fort

Wayne, in the county of Allen dnd State of
Indiana, have invented certain new and use-

fulImprovementsin Electric Meters, of which

the following is a specification.

My invention relates to improvements in
meters for measuring alternating electric cur-
rents and of the type known in the art as:
‘““coulomb” or ““ampere” hour motor-meters.

The objects of the invention are the pro-
duction of maximum torque with minimum
expenditure of energy, a straight-line charac-
teristic to give a rate of rotation that is al-
wWays p10p0rt10na,1 to the current in amperes

through the meter, a reduction in weight of
the 1evoluble ]_Z){:LITJS to .assist in ehmmatmﬂ"
the friction and inertia and insuring its start— ‘-

ing to register with small currents, a wide

range of adjustment for standardizing pur-.
poses, and an applicability to currents of
widely-different periods, mechanically com-

pact, and easily repaired and cheaply manu-
factured.

In the accompanying dlawmn's Figure 1 is
a front elevation showmn* the enermzmmcoﬂs
of the meterin section. Fig.21sa plan view
of the same, showing only the relative posi-
tion of the said energizing - coils, register-
ing-train, and the aluminium disk armature.
Fig. 3 is similar to Fig. 1, with the exception
of the shape of the iron core within the coil
upon the upper side of the disk armature.

| said series and secondary coils and said disk

armature; an adjustable iron core 6 in codp-
erative relation with the said third energiz-

ing-coil 5, and a'retarding device consisting

of aluminium wings or fans 1, secured I‘lﬂ"ldly
to the said disk &rmature 2.

The operation of the meter is as follows:
An alternating current from the transformer
15, Fig. 1, passes around the series field-coil
12 and thr ouwh the leads 16 and 17 and the in-
candescent 1amps 18. The magnetism set up
by the said coil 12 traverses the-iron core 9,
and in so doing generates a current in the
coil 11, the strength of which is varied by the
introduction of a suitable resistance 13 in se-
ries with said coil 11. The current in the
coil 11 will lag more than ninety degrees be-
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6o

hind the current in the coil 12, depending 7o

upon the amount of self-induction it c¢on-
tains. The terminals 21 and 22 of the third
energizing-coil 5 are connected to the termi-
nals of the series coil 12, and since the said
coil 5 has a greater number of turns than the
coil 12 its self-induction will be greater,which

| canses its current to also lag behind the cur-

rent through the coil 12, but by an amount
that is less than ninety degrees. This ar-
rangement gives three magnetic fields of dif-
ferent time periods or phases from a single-

| phase-current source, all of which combine in

producing a resultant shifting magnetie field
that actuates thedisk armature 2 by inducing

eddy-currentsin the latter, which react upon
the said shifting field and 1s set in rotation

Fig. 4 shows variable resistances in connec- | thereby. To vary the speed in calibration,

tion with two of its ener gizing-coils. Fig. 5
has a multipolar iron core in coopemtive re-
lation with the energizing-coil upon the upper
side of the disk armature.

The principal elements of my invention are

a series field - coil 12, that is traversed by

the main current; a secondary field-coil 11,
receiving 1ts current by induction from the

said series coil 12;.a U-shaped iron core 9 for |

the said series and secondary coils; a revolu-
ble aluminium disk armatuare 2 in-inductive
relation to the said series and secondary coils;

a third energizing-coil 5, receiving currents

by conduction from the said series field-coil
and placed upon the opposite side of the said
disk armature from the said series and sec-
ondary coils and codperating inductively with

| current through their respective coils.

the :,td,]ustable iron core 6 may be moved ver-
tically by means of the slots 8 and set-screws
7. The speed may also be adjusted by the
use of the resistance 14 in series with the coil
5 or the resistance 13 in series with the sec-
ondary coil 11. The said resistance can also
be employed for adjusting the phase of the
- The
disk armature 2 is suitably mounted upon a
spindle 3, which has a meshing connection
19 with the worm-wheel 20 of the registering
mechanism 4. The iron core 9 may be sup-

| ported in any desirable manner or with the

set-screws 10, as shown. ~In this type of me-
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ter the torque varies, as the square of the
current through the series coil 12, and in ¢on-
sequence a retarding force must be applied




- peres passing through it.
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in the nature of a winged fan, so as to make
the speed proportional to the current in am-
In carrving this
out I secure the aluminium wings 1 around
the periphery of the disk armature, as shown,
so that the said disk not only serves as the
motor-armature, but as a support for the re-
tarding-wings. In this respect the weight of
the revoluble parts are reduced toa minimum
and differs from other meters of this class

which have the retarding fan or wings sepa-

rately attached to the spindle, which makes
them large and cumbersome.

The three magnetic axes of the energizing-
coils are shown in Fig. 4, in which A repre-

sents the axis of the series coil 12, I3 that of

the coil 5,and Cof the secondary coil 11. 'T'he

- secondary-coil winding 11 of Kigs. 1, 2, 3, and
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4 is replaced in Fig. 5 by a closed piece of
metallic tubing.
By means of the resistances 13 and 14 it is

possible to so adjust the phase of the current

and magnetism of the coils 12, 11, and 5 that

the interval or time period between them will
If it be assumed, for example,
that the current and magnetism of the series

be uniform.

coil 12isin phase with the electromotive force
of the transformer 15, the resistance 14 can
be adjusted until the current and magnetism

of the coil 5 lags, say, sixty degrees behind
- the current and magnetism of the said coil

12, and since the energizing-coil 11 receives
its current by induction from the coil 12 the
said eurrent in 11 must necessarily lag ninety ;
degrees behind the current and magnetism of

the coil 12 plus the lag due to its own self-
induction. The self-induction of the coil 11
may be adjusted with the resistance 13 until
its current lags thirty degrees behind its own

electromotiveforce and which makesitninety
plus thirty, or-one hundred and twenty de-

grees, behind the current in coil 12. This

gives a difierence of phase of sixty degrees

between the magnetic axes A and B and B
and C, or when the current and magnetism
of the 0011 12 is at zero that of the 0011 5 will
be sixty degrees behind that of the coil 12
and the current and magnetism of the coil 11
will be sixty degrees behind that of the coil
5 and one hundred and twenty degrees behind

that of the coil 12.

The several parts constituting the inven-
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| tion may beassembledin anysuitable manner

which will assist in making the meter compact
and easily constructed.

I claim as my invention—

1. In an electric meter the comblnatlon of
the Selles energizing-coil 12, the U-—shaped
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ble disk ar mature 2.

2. In an electric meter the combination of
Lhe series energizing-coil 12, the secondary
energizing - coil 11, the Shunted_energizing--
coil 5, the revoluble disk armature 2, and the
wings of fans 1 secured to the said armature 2.

3. In an electric meter the combination of
a series coil 12, a secondary coil 11 receiving
currents by induction from the said series
coil 12, a U-shaped iron core in codperative
relation with the said series coil 12 and the
said secondary coil 11, a shunted coil 9 re-
ceiving current by ceconduction from the said
series coil 12, a revoluble disk armature, and
suitable retarding wings or vanes 1 secured to
and revolving with the said armature 2.

4, In an electric meter the combination of
a series coil 12, a secondary coil 11, a resist-
ance 13inseries with thesaid coil1ll, a shunted
coil 5, a resistance 14 in series with the said
coil 5, an aluminium disk armature 2 in in-
ductive relation to the said coils 12,11 and 5,
retarding-vanes 1 secured to and revoluble
with the said disk armature 2, and a suitable
registering-train 4.

5. In an electric meter the combination of
a series coil 12, a secondary coil 11, a shunted
coil 5, an adjustable iron core 6 in cof)perative
relation with the said coil 5, suitable means
for adjusting the position of the said core 6 go
by means of the slots 8and serews 7, arevolu-
ble disk armature in induective relation to the
said coils 12, 11 and 5, and means for retard-
ing the revolutions of the armature by the
attachment of suitable vanes or wings 1
around its perimeter.

In testimony that I claim the foregoing as
my invention I have signed my name, in “the
presence of two witnesses;, this9th day of May,

THOMAS DUNCAN.
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YWitnesses:
M. GRACE VW EBBER,
JOHN H. DALTON.
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