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To all whom it may concérn:

Be it known that I, WiLtiam H. Prarr, a
citizen of the United States, residing at Lynn,
in the county of Kssex and State of Massa-

chusetts, have invented certain new and use-

ful Improvements in Electric Meters, of which

- the following is a specification.
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My invention relates to alternating-cur-
rent induction-meters; and its c¢hject is to
provide a wattmeter of simple and compact
construction which shall operate efficiently
and accurately on varying loads and power
factors. ,

- One feature of my invention consists in the

novel arrangement of the magnetic circuit

whereby a high torqueé and proper phase dis-
vlacement are secured for all loads and power
ractors., |

Another feature of my invention consists
in providing means for counterbalancing the
starting - friction, whereby the adjustment

for compensating for friction does not alter

the phase displacements of the -magnetic
circuit, . - .

Another feature of my invention consists

in & novel connection between the moving |
element of the meter and the recording mech- | ~-CO
|.whereby current in cnil P is lagged in the

anism, whereby a displacement of one rela-

t1ve {o the other does not introduce errors in
the record by changing the friction losses. .

Other features of my invention will appear
from the following specification and from the

ae%qmpa,‘nyingl drawings, in which—
.11

a meter constructed in accordance with my

invention with the front cover cut. away.
Fig. 2 shows & rear view in elevation of the .
same with the back-of the cover cut away. | . . _ - the
. cenrtral pole of core C through the -digk to the

. Fig. 3 shows a side elevation of the same In

40

cross-section, the lines 1. 1 and 2 2 in this fig-

_ure indicating the planes in which the views
of Figs. 1 and 2, respectively, are taken,

~ Fig. 4 shows diagrammatically the magnetic

circuit of the meter, and Figs. 5 and 6 show

diagrammatically the relative positions and

connections of the coils of the meter.

]

. Referring first to Fig. 3.,'+A'represénts,the

gure 1 shows a front view in elevation of

t D

by reference to Fig. 4.

to the back cover A’ by the bolis b and is
also held in place by the bolts ¢, that pass
through frame B. ith this construction it
1S evigent that after the front cover is re-
moved frame B, with all the working parts
thereto attached, may be removed by loosen-

| 1ng bolts b without detaching tie back cover

A’ from the support.
The motive part of the mn»ter comprises

55
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the movable armature D, wtich conrsists of -

the usual conducting-disk anc. the stationary
magnetic circuit, with -its cnergizing-coils.

ported in the usual manner on jewel-bearings
carried by the frame B. The stationary
magnetic circuit consists of two laminated

D 1s carried by shaft ¢, which is sup-

70

cores C and C’, secured to frame B by the

bolts ¢. The arrangement of the magnetic
circuit and its coils will b2st be understood
1s shown with three paralel members con-

mounted on the central member. Core ¢’

has 1ts extremities exteniling into close prox-

“imity with the three merabers or poles of core

front cover of the meter, which is secured to. !

. the back cover A’ by the bolts'a. "The bolts |
50

a are threaded at both ends, one end scréw-

ing into the studs e’ of the back cover A’ and |
the other end receiving the nut @”’. B repre-
‘sents the frame, to which all working parts of

the meter are attached. Krame B'ig bolted

-

C, thereby forming -with .core C a nearlf;-
closed magnetic circuit for potential-coil P,

Ir this figure core C

15

nected at ‘the top with the potential-coil P,

80

manner well understood in the art.: Core ¢/

‘ b

is provided with two poles facing the central
pole of core C. On these poles are placed the
series or current coils S, -

~ The disk, which is not shown i
disposed betweén the poles on which coils S

in Fig. 4; is

are placed and the central pele 'of core.C.

The leakage flux of coil P, which does nat:
E&SS through the nearly-closed. circuit offered -

Qo

y the extremitics of core ¢/, passés from the

‘%01_63 on which are mourted the coils $'S,"
The coils 8 8 are oppositely wound and pro-

duce fluxes which with the flux froth the cen-

95

tral pole of core C produce a shifting‘resultant
flux and consequent rotation of the disk, in a -
manner well understood in. 'the:art.. The

ghort-circuited- coil L is mounted om-the mid-

dle pole of core-C and is traversed by the ux -
that passes through the disk'to the'poles of

106

the series coils; and thereby produces-the

-ninety-degree displacement of the potential -

flux from that. of the series coils in the ‘man-

ner understood in the art:
It will be seen from the

Irawings and from

105

‘the above description that the series coils .



a

have a nearlv-closed magnetic circuit an d ac-

cordingly exert a strong torque. The ar-

rangement of the cores C and (" 1g compact

and well adapted for producing the proper
s phase displacement ot the fluxes.

In order to compensute for the sturting-
friction, I provide t{m elosed circuit I, whieh
1S suspentred directlyv ‘above the disk and
which may be moved horizontally to ward

‘o either series coil. When this closed eircait
is in its central position, symmetrically dis-
posed with reference to che magnetic creutt,
of the shunt-coil, it has no affect upon the
starting torque of the moeter. M it ts OV

1t in either direction from its contral pesifion s |

that it is assymmetrically disposed with relf-
erergge to'the said magnetic civcwt, torgue 19
produced thereby 1n one direction or the
other, and the starting-friction 1s thereby
20 compensated for. Moreover, sinee there are
two series coils and since the closed etontt K
by its movement includes muore of the flox
from one coil as it includes less [rom bhe
other, the phase displacement ol tte fluxes 1s
25 not altered by its adjustient. Consequently
I have

sating for starting-friction without.varying

the phase displacement, and thoereby hﬁih%lif": e
osed |
a simple rec- .

ing the accuracy of the ineter. The ¢
30 circuit I, which 1s formed as
tangular loop, as shown in ig. 5, is sup-
ported from %rame- B by the clamping-serews
e, as shown in Figs. 1 and 3. The clamping-
. serews ¢ pass through slots in Jugs on the end
3z of plate ]5, as shown i Figs. 1 and 3, and per-
mit, the member 1 to be moved horizontally
by means of the lever I, which is pivoted at f
and engages one of the upturned fugs of
member ¢’.
The drag-magnets M are shown Figs. 1
 and 3 and are supported from frarme B, as in-
dicated in the drawings. The dial-plate H s
supported on studs 4, carried by frame 13, as
shown in Fig. 3.

The connection befwecen
45 the disk D and the _.
plate is as follow::

40

rmechanism for the dial-
Qhaft d carries A Worm 2,

which engages a gear-wheel mounted on
shaft §, which is supported from frane B in
close

roximity to the upper support of
50 sha.ft";, The maintenance of perfect aline-
ment between worm ¢ and shaft j is thereby
assured. Shaft 7 carries an arm k&, which as
it revolves engages a pin m, carried by shaft
n, which is connected to the gear- train. (Not
shown.) Arm k drives pin m by simply
pressing against it, thereby forming a loose
yet positive connection between shaft 7 and
shaft =n.
with its gear-train relative to disk-shaft d
can produce no binding m any part of the
transmitting mechanism, and consequently
can introduce no frictional error.

Fig. 5
rangement of the coils and their connections.
s The lagging coil L has 1ts terminals

55
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| rangement s

Fr(wided a simple means for competis |

Any displacement of the dial 1|

shows diagrammatically the ar-

brought

835,321

up to the terminal plate [ in order thai its
offect muy be varied by the msertion of re-
setgnee in its circuit, if required.  Fig. 6
shows o modified arrangement in which two
cotg of series coils are used.  Such an ar-
wuited for measurcment of en-
orgy on a Lhree-wire system. No further ex-
planation is believed necessarys.

While 1 have shown a complete embodi-
ment of my inveution, it will be understood
ihat the construction and arrangement of
parts may be greatly changed without de-
parting from the spit of my mvention.
Frrthermore, I have shown and described
coveral novel features which 1 desire to claim
- whether used together or singly.

Accordingly 1 do not desire to hmit myseli
Lo the particuler construction and arrange-
ment of parts here shown, smce changes
which do not depart fromn the spirit of my in-
| ventien and which are within the scope of the
gppended elaims wl he obvious to those
- skilled im the art.

. What I claim as new, and desire {0 secure
bry Letters Patent of the U nited States; 15—

1 In an electric meter, a magnetic core
- comprising three parallel members joined at,
one end, 4 potential-coil mounted on the cen-
i ral member thereof, a rotatable disk mount-
ed opposite said central member, a second
core extending into close proximity to sard
- members and forming therewith a nearly-
' closed magnetic cirquit for said potential-
coil independent of said disk, and a series

—xr—r—alll
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ber on the other side of said disk.

9 In an electric meter, a magnetic core
comprising three parallel
' one end, the central member extending be-
vond the other two, a potential-coil mounted
bn said central member, a second core ex-
| tending into close proximity to said members

‘and forming therewith a nearly-closed mag-
' petie circuit for said potential-coii, a closeg—
circnited coil mounted on the extension of
anid central member, a series winding dis-
| nosed opposite the end of said central mem-

Eer, a',m}l q rotatable disk mounted between
<aid central member and said series winding.

2. In an electric meter, a magnetic core
comprising three parallel members joined at
one end, a potential-coil mounted on the cen-
tral member thereof, & rotatable disk mount-
ed opposite
core extending into close proximity to said
members and forming therewith a nearly-
closed magnetic circuit for said otential-
coil independent of said disk, ang 4 series
| winding mounted on said second core oppo-
site said central member. |

4. In an electric meter, a magnetic core
comprising three parallel members joined at
one end, the central member extending be-
yond the other two, a potential-coil mounted
| on said central member, a gsecond core eX-

winding arranged opposite saxd central mem-

members joined at

said central member, a second
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6o core and forming therewith a nearly-closed |

836,321

tending into close proximity to said members
and forming therewith a nearly-closed mag-
netic circuit for said potential-coil, a closed-

- . » : e . .
circutted coil mounted on the extension of

saul central meinber, a series winding mount-
ed on said second core opposite said central
member, and a rotatable disk mounted be-
tween said central member and said series
winding.

5. In an electric meter, a mragnetic core
comprising three parallel members joined at

‘one end, a potential-coil mounted on the cen-

tral member thereof, a rotatable disk mount-
ed opposite said central member, a second
core extending into close proximity to said

members and forming therewith a nearly- | ‘
' named pole, and a short-circuited conduct-

closed magnetic circuit for said potential-coil
independent of said disk and having two
olar projections opposite to the central mem-
er ofp the first core, and series coils mounted
on sald polar projections. -

6. In an e})eetric meter, a magnetic core
comprising three parallel members joined at
one end, the central member being longer
than the other two, a potential-coil mounted
on sald central tember, a second core ¢x-
tending into close proximity to said members
and forming therewith a nearly-closed mag-
netic cireuit for said potential-coil and havin
two polar projections OpFOSit-B.t.O sald centra
member, and series coils mounted on said
polar extensions. "

7. In an electric meter, a magnetic core
comprising three parallel members joined at
one end, the central member extending be-
yond the other two, a potential-coil mounted
on said central member, a second core ex-
tendimg into close proximity to said members
and forming therewith a nearlv-closed mag-
neéic circait for said potential-coil and having
two polar projections opposite to said cen-
tral member, series coils mounted on said
polar projections, and & closed-cirenited coil
mounted on the extension of said central

- membeor.

8. In an electric meter, a magnetic core
naving polar projections, a potential - coi]
mounted thereon, a rotatable disk opposite
sald polar projections, a second core extend-
mg into close proximity to the first core and
forming therewith a nearly-closed magnetic
circuit for said potential-coil independent of
sad disk and having polar projections oppo-
site to a pole on the first core energizecll, by

sald potential-coil, and séries coils mounted

on said last-mentioned polar projections.

9. In an electric meter, a magretic core, a
poténtial-coil mounted thereon, a second core
extending into close proximity to the first

[ ]

| poles energized thereby and facing the

magnetic circuit for said potential-coil and
having two polar projections opposite to a
pole of the first core energized by said poien-
tial-coil, series coils mounted on said projec-
tions, and a short-circuited coil mounted on
sald pole on the first core. |

10. In an electric meter, a potential-coil, a
pole energized thereby, two series cotls, two
first-
named pole, and a short-circuited member

disposed between said two poles and the
first-named pole and adjustable relatively
thereto. -

11. In an electric meter, a potential-coil, a
pole energized thereby, two series coils , two
poles energized thereby and facing the first-

ing member disposed between said two poles

“and the first-named pole and adjustable in a

r

| thereby.

plane perpendicular to the flux passing be-
tween said poles. ' -

12. In an electric meter, a potential-coil, a
pole energized thereby, two series coils, two
poles energized thereby and facing the first-

‘named pole, and a short-circuited conduct-

ing member embracing a portion-of the flux
from each series pole and adjustable to vary
simultaneously and‘oppoaitefy the portion of
the flux from each series pole embraced

13. In an electric meter, a potential-coil, a
pole energized thereby, two series coils, two
poles @nerFized thereby and facing the first-
named pole, and a short-circuited conduct-
Ing member embracing a portion of the flux
from each series pole and adjustable toward
elther series
the flux. _ |

14. In an electric meter, a rotatable disk,

magnetic poles on opposite sides of said disk,
.a short-circuited conducting

member dis-

3

pole in a plane perpendicular to
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posed between said poles and adjustable in a |

plane parallel to the plane of the disk, and a

| Ewated adjusting-lever engaging said mem-

er. |
15. In an eleciric meter, a rotatable disk,
magnetic poles on opposite sides of said disk,

a sport-circuited conducting member dis-

posed between said poles and adjustable in a

plane parallel to the plane of the disk, and a

ivoted- adjusting-lever éngaging said mem-
ber and movable in a plane perpendicular to
the disk.

In witness whereof I have hereunto set my

hand this 18th day of April,.1904.
o WILLIAM H. PRATT.

Witnesses: -
Dueatp McK. McKiLLor,
Henry O. WESTENDARP.
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