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CHARLES WIRT,

O PHILADELPHIA, PENNSYLVANIA ASSIGNOR TO THT‘

AMERICAN ELECTRIC MFTER COMPAVY OF SAML PLA(‘"‘L

EL.ECTRIC v ETER._

SPECIFICATION forming part of Letters Patent No. 555,992, dated Mmch 10 1896
. Application filed November 30, 1894, Serial No. 530 5656, (No moclel‘r

Yo all whomy it may CONCErN:
Be it known that I, CHARLES WIRT, a citi-

zen of the United States residing at Phila-

delphia, in the county of Plnla,delt}hm and
State of Pennsylvania, have mvented a Cer-
tain new and useful Improvement in Electric

Meters, of which the following is a Spemﬁc‘aﬂ

tion.

The object I have in view is to produce a
simple and efficient meter for recording the
electric current by means of a dial- 111d10:;1t01
This 1 accomplish by utilizing the chrono-
electric motor which I have already described
in my Patent No. 533,108, dated Janumy 29,
1395, and combining therewith a current-indi-

cator of approved constluctlon which is ar-

ranged to adjust the eut-off cam of my motor,
such cam being shaped so as to permit ranges
of movement corwspondm accurately w.lth
the variations in the current acting upon the
indicator.
combined with a registering train of wheels
which is moved mtemmttenﬂy by the motor
to a distance determined by the . position of

the cam undel the Gontrol Of the: Cllllellt—lndl-
cator.

In addition to the Oeneml featmes of nov-
elty thus indicated, my meter also possesses
other features of novelty in the details of its
construction, which will appear from the Spe-
cific deseuptlon of the apparatus. .

In the accompanying drawings, forming a
part hereof, Figure 1is a per speetlve view of
a meter embod5 ing my invention. FKig. 2 is
a top view of the same. TFig. 3is a vertical
section on line 3 3 in Fig. 2. Fig. 418 an end
Fig. 5 1s a sectional
view through the l'etarding dash-pot which
controls the movement of the floating contact
of the motor. Iig.(is a perspeetwe view of
a modification of one of the details of construc-
tion.

orams of the circuit connections for a two-wire
system and a three-wire system, r espectively,

when the meteris constr ueted for usein either
system.

A 1s the base of the ingtrument, upon Whleh

are mounted two solenold-.-eoﬂs B B formed
upon the arc of a circle. These solenoid-

The device thus for'med 18 farther

Tig. 7 is a diagram of the cirenit con-
nections When the meter is constructed for a
two-wire system; and Figs. 8 and 9 are dia-

'1*001&111(1 bars having

colls act upon soft-iron wire cores ¢ «, whmh

are carried by a shaft C having suitable coun-.

terbalancing-weights b. FhlS device is an ap-
proved foun of current-indicator. The two
colls are provided so that the meter may be
used for a three-wire circuit as well as for a
twowlire cireuit,
are connected one in the line of one of the out-
side main conductors and the other in the line
of the other of the outside main conductors.
In the latter case the two coils may be Joined
in multiple in the line of one of the main con-
ductors; but the preferred way would be to
connect one coll in each of the main condue-
tors. In order to make the current-indicator
less liable to inaccuracies by reason of fric-
tion, I mount the ends of the shaft C upon

'10(3]{1110 bars ¢ ¢, which rise from the base of

the maehme whele they are connected by a

rod ¢, which hee in a metal trough ¢*monnted

upon an insulating-block 2. The reduced
ends of the shaft C rest upon the upper ends
of these rocking bars ¢, which are confined in

their movement by plates C’, which also pre- .
These

vent the dislodgment of the shaft.
plates C' are mounted tupon suitable posts,

from which they are insulated. A cross-bar
d of insulating material is provided to prevent
the wire cores ¢ from striking the metal end
pleces of the solenoids B B. The shatt C, the
supporting rocking arms ¢, and the r e’r&mmﬂ*-
plates C' are ther efore insulated from the base
and from other parts of the apparatus. The

rocking arms ¢ ¢ form an exceedingly effect-
ive antifriction-bearing for the shaft C, since,
as the shaft turns, it 10115 on the upper ends
of these arms and the arms rock back and
forth. Owing to their length the movement

at the pivot of the arms is exceedmn&y slight,
and consequently the friction is 1‘edueed to a
minimum.

Instead of having the 1001{1110 arms rising
from the base of the machine, the plaﬁes C
may be extended upwardly and carry trian-
gular links d‘, which are pivoted at the upper
ends of the ettended plates and receive the
ends of the shaft C at the lower ends, as
shown in Fig. 6.
a reversal of that which is shown in the other
igures of the drawings, the triangles d’ being

In the for mer case the coils

This GOIIth‘HCthIl 1S 51mp1y-
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friction at their pivots and having the mini-
mum movement at such pivots, asin the case
of the rocking arms c.

Adjoining the current-indicator there is
mounted upon the base of the machine one
of my chrono-electric motors, such as is de-
scribed in the application already referred to.
The elements of this motor comprise a piv-
oted pendulous arm D, carrying solenoid-

cores d?, which co-operate with a stationary

solenoid-coil E, mounted uponablock e rising
from the base A. The object of employing

two coresd?, one working within the solenoid-

coil E and the other working outside of said
coil, as shown, 1s to secure an increased mag-
netic effect.

The pendulum includes suitable adjust-
able counterweightse’, which overbalance the
cores «* and keep such cores normally re-
tracted from thesolenoid-coil K.
ulum D 1s mounted upon a sleeve If, Ifig. 3,
which is carried byshaft F'. 'The pendulum-
contact f projects from the inner end of the
sleeve ' and engages with the floating con-
tact /. This floating contact is a finger piv-
oted upon an upright /< and having a coun-
terweight fg, which slightly overbalances
the finger 7', and tends to throw it upwardly.
A Lhread fi connects the finger f' with a
weight ¢, Fig. 5, which works in a dash-pot
G. This dash- pot 18 surrounded by a pro-
tecting - casing G’ and ¢ mlles in its bottom
an 1]1W€:Ll(211}7-0p6111110‘ valve ¢'. The weight
g also constitutes the dash-pot plunger. It
has a free upward movement, because the
valve ¢ admits air beneathit; butits down-
ward movementisretarded by the closing of
the valve ¢’. The dash-pot weight ¢ is suffi-
ciently heavy when raised to pull down the
floating contact-finger /' in its downward re-
tarded movement. The c¢ircuit of the chrono-
electric motor (as described in the application

referred to, and as will be more fully here-

inafter set forth) passesthrough the floating
contaet f' and the pendulum- (,onta,ct 71, and
also through the solenoid-coil E. The effect
is to drawthe cores d?into the solenoid E, thus
swinging the pendulum-and turning the Slee've
¥, which throws upwardly the pendulum-con-
tact f, carrying with it the floating contact 7.
On the return movement of the pendulum the
pendulum-contact fleaves the floating contact
7', breaking the circuit to the solenoid K/ and
permitting the pendulum to swing in the op-
posite dir ectlon to the end of its movement
the contacts ' not meeting again until in the
second forward movement of the pendulum
the contact /" reaches the point to which the
floating contact has in the meantime fallen,
when the circult of the solenoid E is again
closed-and another impulse given to the pend-
ulum. The sleeve F turns onrockingbarsh,
which are connected together at 'their lower
ends by a rod h, Ifig. 3, resting in a metal
trough 2* and suppor fed by& block of insulat-
ing m&terlal hA.

The rocking arms /i and the sleeve T are

The pend-

movements of the cument 1ndicator.

tween the arms L L.
the shaft F' the insulated end [ of the crank’

limited in their movement by plates H, which

are supported upon and insulated from suit-
able posts. These parts correspond precisely
with the similar parts which support the shatt
of the current-indicator and form an effective
antifriction-bearing for the rocking sleeve
F. The TJendulum and the parts carmed by
the sleeve F and shaft F’ are insulated from
the other parts of the machine, and it should
also be said that the upright /% the dash-pot
&, and the surrounding casing G’ are alsoin-
sulated from the stand&rd which supports
them in order to give proper direction to the
current.

Tnstead of the rocking bars /i, the sleeve I
may be hung from suspendedloekmn bars of
the construetion illustrated in Fig. 6, the

same as in the case of the rocking bars which

support the shaft of the curr ent-mdica,tm
On the inner end of the shaft I is rigidly

secur ed a disk I, to which is attached a leaf-

spring ¢, Figs. 1 zmd 4, and beneath the leaf-
spring ¢ is a  stud 7 , projecting from the same
arm which carries the pendulum contact 7.
By means of the leaf-spring ¢ and stud ¢’ the
sleeve I and shaft F' are flexibly connected
together, so that the rocking movement of
the sleeve ', which it receives fl om the pend-
ulum, will be communicated to the shaft E
until such shaft is positively arrested by the
means which will be presently described,
when the spring ¢ permits a further move-
ment of the sleeve F and the pendulum car-
ried by it without the shock or hammering

due to the sudden arresting of these heawel

parts.

Upon the inner end of the shaft C of the
current-indicator is mounted a cam K, which
projects upwardly and has a curved outerend
located close to the disk I on theinnerend of
the shaft ¥'. This cam K is the cut-off cam
of the chrono-electric motor described in the
application referred to, which, instead of be-
ing adjusted by hand, as described in said
appheatlon 1S, In my metel adjusted by the
The
disk I has a stud %k, which in the forward
movement of the pendulum strikes the rim

of the cam I, which rim is formed with ref-

erence to the movements of the current indi-

cator produced by variations in the current
flowing through the solenoids B, so that the
disk I will be permitted to move at each oscil-
lation of the pendulum an angular distance

corresponding accurately with the var 1&L10119

in current in the solenoids B.

Rigidly attached to the outer end of the
shaft ¥’ is a crank-arm L, carrying onits end
a small block of insulating material /. This
crank-arm, as a means of procuring a fine
a@ustment is made somewhat flexible and is
located parallel with a rigid arm L/, through
which a serew [’ passes and 1mp1110‘es aﬂamst
the crank-arm L, so as to vary the distanee be-
In the movement of

L strikes a clutch-arm M, which, through a
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friction-clutch m operating like a pawl and

ratehet, turns a wheel m', which wheel is on
the first shaft of a register-train N, such reg-
ister-train being of any usual or suitable con-
struction and being mounted in suitable
front and back plates N'.

The crank L, which operates the register,

 being rigidly connected to the shaft T I“' has a
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movemen‘n which 1s definitely determmed by
the striking of the stud £ on the limiting-seg-
ment K, a,lt.hough the pendulum may have a
still greater movement permitted by the
spring 2. If the oscillating motoris in opera-
tion and no current is passing through the in-
dicator-coils B, the cam X will not permit a
sufficiently great forward movement of the
disk Ito causethecrank I.to movethe cluteh.
When, however, any current flows through

the indicator-coils B, the segment K will be

moved so as to permit the disk 1 to have a
oreater movement, and the crank L will also
have a greater movement and will move the
eluteh--a,lm M, thus imparting anintermittent
movement to the register-train. |

It will be 1.mderstood that the striking of
the pin £ against the rim of the cam K not
only mechanically arrests the crank-arm, but
also at the same time short-cireuits the motor-
coil K, thus withdrawing the current from the
motor-coil, as desceribed in the application be-
forereferred to, and permitting the pendulum
to start back freely without retardation from
the coilX. The additional movement which
the pendulum has by reason of the flexible
connection of sleeve F with disk I causes it
to break the motor-circuit at the floating con-

tact ' on the backward swing of the pendu--

Jum before the shunt is broken by the sepa-
ration between the stud & and the segment K.
The supply of current will be ﬁ1s13 cut off
from the motor-coil E by the separation of
the pendulum contact f and floating con-
tact f'. Theshunt around the coil L, formed
by contact between K and £, W111 still be

closed, and the coil will discharge through

this shunt, and no sparking will occur when
K and % sepamte;
vents all sparking at the contacts. Thigwill
be better understood by reference to the dia-
gram of the circuits shown in Figs. 7, §, and
0, which will be presently described.

In addition to the parts of the &ppamtus_

already described, I provide a suitable resist-
ance composed of one or more rods O, which.
are constructed preferably of a composition

- of powdered carbon with earthy materials, so

as to have an excessively-high resistance, and
are connected in circuit by suitable metal
clamps 0. The coil E, it should also be un-
derstood, is made of a great length of fine

wire and has a high resistance, since the

motor is designed to be continuously in ¢ir-
cuit and to operate with the expenditure of
a minimum quantity of current. On the
other hand, the indicator-coils B are made of
a relatively few turns of coarse wire, since

Thig arrangement pre-

those coils are designed to be placed dneeﬂy
in the main 011 eult
Referring now to Kig. 7 thls figure illus-

trates the 011'011113 connectlons ‘when the meter

is constructed for and used upon asimple two-

“wire multiple-arc circuit and has only one in-

dicator-coil B. 1and 2 are the main conduc-
tors, to which are connected the lamps orother
131&1151&’5111&‘ devices P. The coil B 1s 1intro-
duced dir ectly in the circuit of the conductor
1. The other parts of the meter are intro-
duced into a multiple-arc circuit between the
conductors 1 2, which circuit consists of a
wire 3 extendmn from the main conductor 2
to the floating contact 1, also, a wire 4 ex-

75

30

fending {from the disk 1 to one end of the

motor-solenoid E; also, a wire 5 extending
from the other end of the solenoid E to the
lower end of the resistance-rod O, and, finally,
of a wire 6 extending from the 11pper end of
the resistance-rod O to the main conductor 1.
A shunt around the motor-solenoid K 1s
formed by a wire 7 extending from the seg-
ment K to the lower end of the resistance-rod
O. In thisfigcure the lamps P are cut ouf, and
hence there is no current flowing thr ouﬂ-*h the

(O

current-indicator, and the cam K 18 shown in

1ts normal posﬂsmn

pendulum is free to osclllate but the arc of
vibration will not be sufﬁelent to permit of

(1ts driving the registering-train, as before ex-

plained.
In Fig. 8, whmh illustrates the cireuit con-

The circuit to the mo-
tor-coil E, however, is closed, and the motor-

95

100

neetmns when a meter constructed for a three-

wire system is used on a two-wire system, the
connections are exactly like those of Fig. 7,
except that the extra coil B is placed in “the
line of the main conductor 2. In this figure
the switches to the lamps P are closed a,nd
the cam K is moved by the current-indieator
to a position corresponding to the amount of

current flowing through the coils B. The disk

I isshown 1in the posltlon at which the motor-
coil E is cut out—that is, the stud k& making
contact with the rim of cam K. Asbefore ex-
plained, the pendulum is capable of forward

‘movement after stud k& strikes cam K by rea-

son of the flexible connection between sleeve

[ and disk I. In this figure the free end of
spring ¢ is pulled away from disk I by stud 2/,
which is carried by sleeve I, and in this posi-
tion the pendulum is about to start on 1ts
backward swing. As the pendulum SWings
backward, the conta,ct% J/and f' separate be-

105

ITO

115

120 -

fore stud & and cam K separate, since the

disk I cannot move backward with the pend-
ulum until stud 2 meets it, and hence spark-
ing at the contacts f and f' is avoided.

In Fig. 9, which illustrates the circuit con-

nections of a meter for a three-wire system,
the connections are like those of Fig. 8, ex-
cept that the multiple-arc circuit 3 6 in
which the motor is placed, 1s connected be-
tween the neutral wire of the three-wire sys-

_'tem and the 01113%1de main conductor I. In

2
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this figure the cam K is shown in the same
position as in Kig. §, and the disk I is shown
in the position to which it is carried upon the
backward swing of the pendulum D and just
before the pendulum starts on its next for-
ward swing, the contact f and floating con-
tact ' being separated. The contact f will

~meet the floating contact 7' before the stud %
strikes the cut-off cam K, which closes the

cirecult to the motor-coil E and gives another
impulse to the pendulum, as above explained.

The several circuit-wires, where they ap-
pear in the other figures of the drawings, bear
reference-letters corresponding to the refer-
ence-letters of Figs. 7, 8, and 9.

It will thus be seen that the oscillating mo-

tor 18 always in circuit and is running, but
that the register is not operated except when
there is current flowing through the coils B.
Since the current flowing through the coils B

will be precisely proportional to the amount

used 1inthelamps orother translating devices,

and since the cam K permits the oscillating

shaft to movean angular distance correspond-
ing accurately to the amount of current in the
coils B, that oscillating shaft will move the
register through the crank-arm and clutch at
each oscillation of the motora distance corre-
sponding to the quantity of current flowing
through the coils B, and the register will show

at its-dials the quantity of current used. The

current-indicatoris free to adjust the segment

K at all times except when the stud % is press-
ing against that segment, and hence its posi- -

tion will be an accurate indication at every
moment of the amount of current which is
being used.

What I claim is—

1. In an electric meter, the combination of -
an electric motor for driving a register said
motor oscillating continuously when current
18 passing through the meter, and means con-

trolled by a current-indicator for controlling

the arc of vibration of said motor, whereby
the movement of the motor is made propor-
tional to the current to be measured, sub-

stantially as set forth.

2. In an electric meter, the combination of :
an electric oscillating motor fordriving a reg-
1ster, and a cut-off controlled by a current-:
indicator for cutting off the current to said
motor at each oscillation, whereby the arc of .
vibration is made proportional to the current

to be measured, substantially as set forth.

3. In an electric meter, the combination of .
an osclllating electric motor, a register-train,
a driving device actuated by said motor and
adapted to intermittently drive said register-
train, a flexible connection between said driv-
1ing device and motor, and means controlled
by a current-indicatorforlimiting the forward
movement of said driving device, whereby .

each movement of the register-train is made
proportional to the current to be measured,
substantially as set forth.

4. In an electric meter, the combination of

an electric motor, a shaft actuated by said
motor which oscillates continuously when cur-
rent 1s passing through the meter and adapted
todrive a register-train, and means controlled
by acurrent-indicatorforlimiting the forward
movement of said shaft with each oscillation
of the motor, whereby the forward movement
of said shaft is made proportional to the cur-
rentto be measured, substantially as set forth.

5. In an electric meter, the combination
with an oscillating chrono-electric motor com-
prising a pendulum, an operating-solenoid
and a circuit-breaker, of a register-train

driven intermittently by said motor, a cur-

rent-indicator, and a cam adjusted thereby
for varying the extent of movement of the
register-train, substantially as set forth.

6. In an electric meter, the combination
withan oscillating chrono-electric motor com-
prising a pendulum, an operating-solenoid
and a circuit-breaker which closes the circuit
to the solenoid during a part only of the for-
ward swing of the pendulum, of a register-
train driven intermittently by said motor, a
current-indicator,and a cam adjusted thereby
for varying the extent of movement of the
register-train, substantially as set forth.

7. In an electric meter, the combination
with an oscillating chrono-electric motor com-
prising a pendulum, an operating -solenoid
and a circuit - breaker, of a register-train

driven by said motor during the swing of the

pendulum in one direction and for a part only
of the entire swing of the pendulum in that
direction, a current-indicator, and a cam ad-
justed by said current-indicator for varying
the extent of movement of the register-train,
substantially as set forth.

S. In an electric meter, wherein a control-
ling-cam adjusted by the current limits the
extent to which an electric motor intermit-

tently moves a register-train, a circuit con-

trolled by said cam for withdrawing thecur-
rent from said motor when the limit of mo-
tion for which said cam isadjusted is reached,

substantially as set forth.

9. In an electric meter, the combination

with a current-indicator and a controlling-

cam moved thereby, of an oscillating electric
motor, a register-train moved intermittently
by said motor to an extentregulated at each
movement by the position of said controlling-

cam, and a shunt around said electric motor
| closed by contact between said controlling-

cam and the part of the motor which engages
therewith, substantially as set forth.

10. In an electric meter, the combination
with a current-indicator and a controlling-
cam moved thereby, of a motor, alimiting-
stop flexibly connected with the motor and
moved thereby and engaging said controlling-
cam, and a register-train connected with said

limiting-stop and receiving an intermittent

movement from the motor through said stop,
whereby the register will be moved intermit-
tently to an extent regulated at each move-
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~ment by said controlling-cam independently

of the excess of movement which the motor
may have, substantially as set forth.
11. In an electric meter, the combination

with a current-indicator and a controlling-
cammoved thereby, of an oscillating electric

motor, a limiting-stop flexibly ¢onnected with
sald motor and moved thereby and engaging
with said controlling-cam, a register-train,
and a register-operating device rigidly con-
nected with said limiting-stop, and a shunt
for the motor closed by the contact of said

cam and limiting-stop, substantially as set
forth.

12, The combination with a current-indica-
tor and controlling-cam moved thereby, of a
chrono-electric motor comprising a pendu-

lum, an operating-solenoid, pendulum and
floating contacts, and cut-out contacts co-
operating with the controlling-cam, and a
register-train moved intermittently by said

motor to an extent regulated at each move-

ment by the position of said controlling-eam,
substantially as set forth. -

21st day of November,

15. Inan electric meter having one or more
oscillating shafts, the combination, with such
‘shafts, of rocking arms carrying said shafts

and constituting antifriction-bearings there-

for, substantially as set forth.,
14. In an electric meter, the combination
with a register-train, of a shaft for intermit-

tently driving said train, a sleeve on said

shaft, a motor for actuating said sleeve, and
a flexible connection between said sleeve and
shaft, substantially as set forth. |

15, In an electric meter, the combination
with a register-train, of a shaft for intermit-
tently driving said train, a clutch connecting

sald shaft with said train, a sleeve on said
shatf, a motor for actuating said sleeve, and

a flexible connection between said sleeve and
shaft, substantially as set forth. -
Thisspecification signed and withessed this
1894, .
CHARLES WIRT.

‘Withesses: -
W. PELZER,
FEUGENE CONRAN.
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