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"UNITED STATES

PaTENT OFFICE.

WILLIAM STANLEY, OF GREAT BARRINGTON, MASSACHUSETTS, ASSIGNOR
TO STANLEY INSTRUMENT COMPANY, OF GREAT BARRINGTON, MASSA-

CHUSETTS, A CORPORATION OF MASSAOHUSETTS

 METER.

SPECIFICATION fﬂrmin_g part of Lgﬁiers Pa,teni: No. 720,9'79, dated February 17, 1903.
| Pipplii}a,tiﬂn filed April 5, 1902, Serial No. 101,562, (No model.}

7o all whom it ma i CONCETTL: -
Be it known that I, WILLIAM STANLEY, a

citizen of the United States residing at Great_ﬂ
Barrington, in the county. of Berkshire, State -

g of Mamsaehuaetts, have invented certain new

and useful Improvements in Meters, of which
the following is a fall, elear and exact de-

Serlptwn
My invention relates to meters for measur-
to ing the energy of electric currents of either
the continnous or alternating type, and has

for its object to produce a s1mpla and accu- |
rate measuring device that can be easily made |
and installed and in which there are no deli'-*._

15 cate parts which will quickly break down, as
is the case in many so-called °° meters 710 use
at the present time. -

It consists, essentially, of a dynamometer

a t1me-beater and means controlled by aald_

20 time-beater for integrating the energy indi-
cations during shorb penods and 1s very
closely aceurahe, since the energy passing dor-
ing any one of most of such shmt permds 183
substantla,lly constant.

Referring to the drawings, Figure 1 is a
front view of the meter. Fig. 2 is a side ele-
vation of thesame. Fig. 3is asectional view
on the line X X of Fig. 1. Fig. 4 is a detail
view of the time-beater. Fig.5 is a detail of
3o the same. Fig. 6 is a detail view of an actu-

ating-magnet. Fig. 6* 18 a detail view of its
armature. Fig. 7 is a diagram of euemts
Fig. 8 shows a detail.
Referrmﬂ' more particularly to. the draw-
35 ings, A1s the series ¢oil, through which passes
the current to be measured.
B is a shunt-coil, the coils A and B forming
a dynamometer. The coil B is mounted so
as toswing on the pivots b &' and is restrained
40 from any consmerable movement by the stops.
C(C'. Thiscoil B carriestwo depending arms
D D', which are connected to volute springs
E H, "whose inner ends are fastened to fhe
shaft F. Thisshaft T is journaled at f /' and
48 carries a wheel G, having very fine teeth in
- its periphery, about two hundred to the inch.
Engaging with these feethis a detent H, which
i rotracted by the spring /' and has an ex-

25

tension f, with which a cam 2, mounted on |

causes the wheel G o rotate.

"1 the revolving shaft I, engages at intervals, so

as to lift the detent out of engagement with
the teeth of the wheel G. Thls shaft I also
has ‘a projection j, of conducting material,

which twice during each revolutwu makes
| contact with the springs 7' 7%, temporarily
short-cireuiting an actuating-magnet, herein-
after deseribed, and also the shunt-coil B.

This shaft I carries also a wheel K, which 18

i engaged by a pawl k, attached to the spring-

retracted ar mabureL of the magnet M. This
magnet M is intermittently enerﬂ*lzed thus
moving the armature Land pawl : backward
and forward so as to revolve the wheel K.
The wheel G is also engaged by a pawl n,

which is attached to an armature N of the ac-
1 tnating-magnet O. This magnet is also in-
* termlttently energlze-d and, together with the

spring »n', moving the pa.wl n back and forth
The intermit-
tent movements of the magnets M and O are
caused by the time-beater P, which is always
in motion and .causes the current to pass
| through the coils on these magnets or shunts
{ itaround them,as heremafberdesembed The
magnet O 18 also controiled by the shunt-coil
B, Whmh when in its central position throws
the magnet out of action, but when in contact
with the eonductmﬂ'—smp C’, as is the case
when any current is passing through the se-
ries coils A, throws it into aetion.

The t1me-be&tez P is shown in detail in Flg

| 4 and consists of an armature p, carried by a

rotatable shaft Q, mounted in bearings g’ ¢~

This shaft also carries asmall balance-wheel
R and a spring 7, tending to keep it in such
a position that the armature 1 18 slightly out
of alinement with the iron frame S. It also
has an iron disk §’, which acts to distribute
the magnetism to the frame S. About the
iron shaft Q is a coil T, wound on a copper
bobbin U, which is in series with the shunt-
coil B. The shaft Q also carries .a small

Lu
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cam V, which makes and breaks contact with

the forked spring W daring each oscillation,

‘thereby intermittently energizing and. ahort-
circuiting the coil T and the {30113 of the mag-
 nefts M a,nd 0. 'The short-cireniting and con-
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sequent deénergizing exist at the bewmnmﬂ* |
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magnet.
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and end of each oscillation. The open-circuit-
ing, by reason of a slight movement of the
spring W about its axis w', due to the action
of the cam V on the preceding oscillation,
takes place only during the latter part of each
first half-oscillation. The movementislimit-
ed by the stop w? between the arms of the
spring W. Tpne intermittent energizing of
the coil T by intermittently magnetizing the
elements S and p keeps the shaft Q, with 1ts
armature and cam YV, oscillating, and also
keeps armature L and its pawl £ moving all
the time. It also keeps the armature N of
the magnet O, together with its pawl, mov-
ing, except when the position of the shunt-
coil B prevents it.
the action of this magnet by making contact
with the conducting-stop C’, and thus short-
circuiting one of two opposing coils o' 0°,
which are wound in opposite directions on
the core of that magnet, the stop C' being
connected by the ceconductor ¢ to the point
between sald opposing coils.

X is the integrating-train, which is actu-
ated by a pawl 2, also mounted on the arma-

ture N, so that whenever that armature is |

permitted to be operated by the position of
the shunt-coil B it revolves the wheel G and
aiso moves the integrating-train.

Referring to thé diagram of circuits in Fig.
7, A represents the series coils; B, theshunt-
coil; C', the conducting-stop,and ¢ the conduc-
tor, short-circuiting the coil o when the shunt-
coil engages with C',
M is the magnet which actuates
the mechanism for releasing the detent H

and short-circuits the shunt-coil B at the end

of stated periods. P is the time- beater,
which, with its cam V and fork W, at every
oscillation by short-circuiting the magnets M

~énergizes them so that they perform their

45
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respective functions. Y is a resistance in
the armature-circuit to keep thecurrent down.
Z' and Z* are the mains supplying energy to
the translating devices in series with the
coils A.

The operation of the devwe is as follows:

"The time-beater P is oscillating all the time

and causing current to pass infermittently
through the coils on magnets M and O. When
current flows through the shunt-coil B and
the series coil A, lamps being in circuit, the
shunt-coil moves into contact with C', com-
pressing the springs E K'.
C’ short-circuits the opposing coil o' of the
magnet O, causing said magnet to be polar-
ized and to actuate its armature, which in

tuarn actuates its pawl and causes the wheel |

(> to slowly rotate against the thrust of the
springs E '. When the springs are so wound

up as to overcome the torque due to the cur-
rents in the coils A B, the coil B breaks away
from the stop C', thus depolarizing the mag-
net O and stopping the wheel G, which re-
mains fixed until-at the end of an indicating
period the magnet M has actuated its mech-

The shunt-coil B controls

|

720,979

anism so as to release the detent H, where-
upon the wheel G flies back to its initial po-
sition, and the shunt-coil B, being also at the

70

same time short-circuited by the projection 7 -

engaging with the terminals 7’ and 5%, swings
to its central position. Assoon as projection
7 breaks contact the coil B is again energized
and the mechanism operates as Dbefore. Since
the armature N also actuates the integrating-
train, that train will be moved during each
interval marked by the time-beater’s release
of the detent H an amount corresponding to
the energy consumed during that interval,
assuming that the rate of consuinption will
remain unchanged during such interval ex-
cept in a few negligible instances. In this
way the device furnishes an accurate meas-
uring and recording instrument of the energy
passing.

I have shown the detent H released by a
separate magnet rather than directly by the
action of the time-beater itself, since this re-
lieves the time-beater of all work or duty
other than the mere energizing and deenel-
gizing of a portion of the clrcmt

Vamous modifications may be made in the
device without departing from the spirit of
my invention. When used with alternating
cuarrents, care must be taken to laminate the

| iron cores and to prevent the formation of
‘eddy-currents-—such, for instance, as in the

copper bobbin U,which in such case may well

_ ‘be dispensed with.
O is the integrating- |

The method herein described is claimed

in another pending application, Serial No.

The contaet with |

‘mometer, a tlme beater,

train aetuated by said tlme beater.
and O and its own coil T energizes and de- |

tuated thereby,
‘means for periodically energizing and deén-
‘ergizing its execiting-coil and producing elec-

115,815, filed July 16, 1902.

Whab I claim is—
- 1. In a meter, the combination of a dyna-
and an mtefrra.tmﬂ'-

2. In a meter, the combination of a dyna-

‘mometer, a time-baater, an integrating-train
actuated thereby, said time-beater having an
exciting-coil, and means for periodically mak-
ing a,nd breakmcr a shunt circuit around sald
| 0011

3. In a meter, the combmatlon of a dyna-

‘mometer, a tlme beater having an exciting-

coil and an integrating-train electrically a.c-
sald time - beater having

tric impulses for electrically actuating said
train.

4, In a wattmeter, the combination of a
time-beater for producmﬂ' a given value of mo-

‘tion in a given time, an electrodynamometel

|

for pemodlﬂally expressing by its torque the

value of energy transmitted through it and
an integrating system recording the sum of
the torque values developed by the dynamom-
efer in terms of time.

5. In a meter, the combination of a dyna-
‘mometer, a tlme beater mechanism for mark-

ing mdicatinﬂ' periods, and an integrating
meehanlsm &ctuated and controlled by S&ld
time mechamsm and dynamometer, to inte-

/5

30

g0

95

100

105

110

11§

I20

125

I30




790,979

orate amounts proportional to the enerﬂ'y in
circuit during each period.

6. In a meter having indicating permds the .

combination of adyuamemeter a mme-beatel
consisting of & magnefic circultb having a

Sprmcr-restramed ﬂseﬂlatmg portion, wind-

ings for energizing said magnetic eircuit and

- means for periodically short- circuiting said

I0

IS

20

3°

windings, and aun integrating train, actuated

and controlled by said dynamemeter and

time-beater so as to integrate during each in-
dicating period an amount propartional to
the dynamometer torque during such period.

7. In.a meter the combination of a dyna-
mometer, a time-beater in a shunt across the

mains, an integrating-magnet actuated by

said time-beater and controlled by said dy-
namomeier.

8. In a meter in combination, a dynamom- |

eter and a time-beater, an integrating-mag-
net actuated by said time-beater and con-

trolled by said dynamometer, a second mag-

net actuated by said time-beater to mark the
periods within which integration 1s made.

9. In a meter in combination, a dynamom- {
eter, a time-beater, an integrating-magneb
and a period-making magnet said magnets
| tuated by smd armature for periodically re-

being actuated by said time-beater.

10. In a meterin combination, a dynamom-
eter, a time-beater, an integrating-magnef
controlled by said dynamometer and actuat-
ing a pawl to overcome its torque, & release-

their normal relation, said magnets being ac-

35

tnated by said time-beater and an indicat-

ing mechanism operated by said integrating- |

‘ _magnet.

40

11. In a meter, the combination of the se-
ries coil A, the shunt coil B, the integrat-
Inw-magnet O witk a time-beater actnating
the magnet O and controlling the periods of
mteﬂ'ratlc}n and an integrating device.

I

12. In a meter, the combination of the se-
ries coil A, the shuﬂt coil B, an integrat-

~

ing- maﬁ'net O actuating a Sprmﬂ'-lestmmed 45

wheel 9, tlme-beater-aetua ting mechanism to

| perwdleall vy release said wheel and restore the

E
|

parts to normal condition and an integrating
train.

13. In a meter, the combination of a dyna-
mometer, a tlme beater, a mechanism for
making pemods of integration actuated there-
by, and an indicating “mechanism indirectly
actuated by said hme beater to integrate the

energy passing.

50

55

14. In a meter in combination, a dyna-~

mometer having coils A and B, a tzme-bea.ter,
an mtegratmﬂ'-maﬁ*neb and a markmg ~-mag-

' net all in series with the shunt-coil B, a ecir-

I

cuit around the energizing-coils of said de-
vices controlled by the time-beater, a shunt
around the shunt—cml B and the mtegra,tmﬂ'-

magnet controlled by the marking-magnet,
and a shunt around one of two opposing coils
upon the integrating-magnet controlled by
said shunt-coil.

15. In a meter, the combmatmn of an oscil-
lating armature, a spring-actuated wheel, a

| P&WI in enﬂ'a,ﬂ'ement therewith and means ac-

leasing said pawl. |
- 16, In a meter, the combination of a shunt-

~¢oll, an OSCIH&BIH{T armature, a spring-actu-

ated wheel, a pawl in engagement therewith,

magnet operating to restore the elements to | means aetuated by said armature for permd-

ically releasing said pawl and meansfor short-
circuitingsaid shunt—ceﬂ during the time sald

pawl is released
Signed at New York city this 14th day of

February 1902.
WILLIAM STANLEY.

Withesses:
JOHN F. KELLY,
J. S. MCDONALD.
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