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electric switeh or circuit-breaker.

UNITED STATES

PATENT OFFICE.

ADDISON G WATERHOUSE, OF HARTFORD, CONNECTICUT.

ELECTRIC METER.

| SPECIFICATION forming part of Letters Patent No. 562,680, dated June 23, 18986.
| Application filed March 2'5,118’95. Qerial No, 543,179, (No model.)

To all whowm it may conceri: |

Be it known that I, ADDISON G. WATER-
HOUSE, a citizen of the United States, residing
at the city of Hartford, in the State of Connec-
ticut, have invented new and useful Improve-

ments in Electric Meters, of which the follow- |

ing is a specification. , |
My invention relates to that class of meters
known as ‘‘electric-current meters,” used for
indicating theamountof electrical energy con-
sumed during any period of time; and it con-
sists of the combination of three essential
parts, which are an ammeter for measuring
the volume of current, a time mechanism for
causing equal periodical actions, and a reg-
istering device for periodically recording the
readings of the ammeter and registering the
sum of such readings. | | '
Figure 1 shows all the parts of the meter
with the electrical connections thereto. Kig.

2 is a diagram showing a means for compen-
sation for the unequal movement of an arma- | same space of time, which will be repeated.
} Tn this case we assume it runs down every
gix minutes and is lifted every time, so that

it makes ten strokes per hour.

ture due to the different volumes of current.
Fig. 8is a detail showing part of the register-
ing or recording mechanism. Iig.41isaplan
of parts of Fig. 3. Fig. 5 is a detail of an
Ifig. 6 18
a sectional view of an electromagnet with
other details. Fig. 7 shows a device for mak-
ing and breaking a circuit.

Referring to the drawings, Fig. 1 shows the

ammeter formed by the main solenoid M,

formed by part of the main current-conduc-
tors I’ 1?, which extends to and from the bind-
ing-posts I’ i*. This solenoid M draws the ar-
mature M’ downward, while the suspending
spring M?, which is supported by the lug M7,
holds it up, so that more or less current pass-

ing through the solenoid M will cause the ar-
mature M’ to assume different positions,which |
will not be in direct proportion to the volume

of the passing current, nor to the square root
of the current, but owing to the effect of mag-
netic saturation of the armature M’ its move-
ments will only approximately correspond to
the square root of the current and produce a

movement to the armature which will bearan |

irregular proportion tothe volume of the pass-
ing current, sothe mechanism of this meter 1s
adapted for causing the irregular movements

of the armature M’ toimpart a movement to & .

register which will exactly correspond to the

it to rotate one way.
connected to the train of wheels in the regis-

| volume of the current without encumbering
the motion of thearmature M’ with any mech-

anism whatever. ThisTaccomplishastollows:
The arm A, which is pivoted at A% is provided
at its moving end with a toothed segment A,
the teeth of which meshinto a pinion D. “I'his
pinion carries a toothed wheel D', which is

| ratcheted to the pinion D, so as to rotate D

only in the direction the pinion is turned

' while it is rotated by the downward motion of
- the segment A', which is caused by gravita-

tion.

! The wneel D meshes into a pinion of the -
‘escapement-wheel E’, which in turn drives

the lever E? and balance-wheel E°. T'his es-

capement acts as a time or retarding mechan-
ism, which not only causes the slow descent

of segment A’, but causes its descent to be

performed during an exact space ol time, 80
1 that when A has moved down, and is instantly

60
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lifted, it will again resume its descent for the -

The work of
lifting the segmental arm A is performed by
the magnet K, which is energized by a de-

' rived-cireuit current, which extends from the
‘negative main L° to the binder 5% then on
wire 7' to magnet K, then on wire #° to point
3, then from #+° to
‘and 7 to binder I, which is part of the posi-
tive main.

point ¢', and on wires ¢°

Normally this circuit is broken
between the points r® and ¢, but when the

| arm A has swung down its pin ¢ strikes the

arms of the hammer J and causes it to slowly

‘swing to a perpendicular position and then
| drop overto theleft.
. over and close the circuit between 7° and

This will pull the switch

¢'. This starts the current, draws up arma-
ture K', and through the link K° raises the

‘arm A, when the pin ¢ tips the hammer J and
it draws the switeh k& back and breaks the
circuit between 7* and ¢, when the arm A,
_assisted by the weight of the armature I,
‘again descends as fast as the time-escape-

ment B will allow it. The driving-wheel D',
which drives the escapement K, also meshes
into one of the register-wheels I’ and causes
This wheel I', while

ter T, would carry them forward; but 1t 1s ar-
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- magnet II? then on wire $° to hook H, through
pin p, lever I spring $% wire 87 to the piv-
~oted compensator ¢.  When the ¢ end of C
touches the armature M’, the circuit is con-
tinued up through spring M?, lug M2, wire
via z"and /', and on wire ? to the binder I' |
25 ab the positive main. As soon as this circuit
. 1s formed by the compensating angle C touch-
. ing the armature M' it is instantly broken by

~ the magnet H? drawing up the armature H?

. and unhooking the lever I, which also dis-
connect sthe register-train in I from the wheel :
I The mechanical means for performing

. 20

' this
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ranged so that it is.connected part of the time;
and that part depends upoun the position of:
the armature M’, which is controlled by the
strength of the main-cireuit enrrent. The
5 wheel I' is connected .to the train in I when |
. the arm A is raised, and remains connected |
 from the beginning of its descent until the:
- finger C' of the compensating angle C touches.
. the top of the armature M’, and this period |
is prolonged or shortened by the position of |
M, which is regulated by the volume of cur-
rent passing through the solenoid M. The:
-means employed for connecting and discon-.
- necting the wheel I' to or from the register-
13 train in I consists of the magnet I1?, the elec-
. lrical connections of which are those of the:

. derived Cil‘{}llitlﬁ&dil} gflomthe negative wire ature M. - _

L7 to the binder 3% then via wire S* and $*to | of C is imparted from A and is irregular, that

s, while A movesfrom “0”to “1”orpart of that :
distance,the motion of Cwould beexceedingly =
‘small, while the motion of A from “8” to “10” =
{ would cause a comparatively rapid motion of =~ .
C, so in this way the irregular effect of equal = ©

- The movement of the compensating angle

. C,whichis pivoted at C1, is caused by the pin :
035
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- 1In amperes.

C* and the arm A sliding down the edge of
- 1ts upright arm and ecausing its finger C" to

swing down with an irregular motion which
depends upon the angle or form of the edge
of 1ts upright arm against which the pin C®

in A slides, and this irregular motion is made

80 as to compensate, or correct the irregular
motion of the armature M’, and make the
movements of arm A while passing equal
parts of 1ts motion, correspond with the equal
changesin the volume of current, which causes
unequal movements to the armature M’. To
Hlustrate the action of the compensator C and
the motion of the armature M', T will refer
to ig. 2, whichis a detail of partof Fig. 1, and
shows like parts by like letters. The vari-
ous positions of compensator C, as related to
the movement of the segmental arm A and
the various positions of the armature M’', as
related to the volume of current to be meas-

ured, and which actuates it, are shown in dot

lines.

T'he positions of armature M’ are shown in
cdot lines, with the volume of current required
to draw the armature to each position marked
It will be seen that the move-
ment of two amperes is very small, and that
the motion of one, or a part of one, ampere
wotuld be too small to be used for any direct
registering purposes, while the two amperes
added to eight make a very extensive move-

ment from “8” to “10,” so that the proportion |

of motion produced in M’, and due to equal =~
Inerements of current, is irregular and not =
~adapted forregistering purposes. : Toconvert =
this irregularity to a symmetrical form , by

‘increments of current upon the armature M’ S
| 18 compensated for by the irregular motion = '
of the compensator C in a way that would : BERRRERE
cause the movement:of arm A to advance the .

| register in a direet proportion to the volume

of current which actuates armature M, and -
not encumber the movement of the armature
> Inechanical mean _ | In anyway whatever. Thisef
work will be shown hereinafter. |

in Fig. 1, and shows part of the segmental
arm A, also the driving-wheel D’ with its
pinion D connected to the wheel by the ratchet
w and pawl . Wheel D' meshes into wheel
I' and rotates it one way. Wheel I'is free to
revolve on spindle P’ without rotating the
register-train of wheels T T, &e., except when
the lever I°is held down by the hook TI. 'Then
the weight of the lever I? forces the roller
against clutch-cones ¢ and causes the train
to rotate with the wheelI'. When the weight
I* drops, it raises the lever at I® and also the
lever I°. This takes the pressure of roller
from the cones, so as to liberate the wheel I’
from the train T T, &e., and at the same time
swings the friction-wire ¢ against one of the
cones that stops the motion of the train T
T, &e. | |

- Fig. 41s a plan of Fig. 3, which shows wheel
I' with its attached cone a. These are free
to revolve on the spindle P’. The double
cone @' a*are of one piece, and rigidly at-
tached to spindle P’, which is part of the pin-
ion P, that drives the train TT, &e. When
the wheel 0 is pressed against the cones «

and o', it forces them together and causes

wheel I' to move the train. VWhen wheel Dis

separated Irom these cones, the train stops,
and to make the stop sure, the same motion
that lifts the wheel b from fthe cones also

7(_) S
means of a cam movement worked by the
movement of M’ is impractical, owing to the
friction of such mechanism encumbering its
‘movements, and the fact that its movements
due to the minimum current to be measured 75 =
would be too small for any practical purpose. =~ -

Lo overcome this objection, I work thereg-
ister by means of the arm A, as deseribed.  As
the arm A moves down through equal spaces

1t advanees the register, as shown by the num-
“bers at R, which indicate one, two, three, &ec.,
‘amperes. This reading stops as soon as C
touches the armature M’'. 'Now the motion

hiseffectmay bepro- -
duced by either locating the pivoted position =
| of Cin its relation to the curve deseribed by
the pin C® in the arm A or by shaping the’
:edg‘efcﬂifOinOlﬁb{)thi?5§%ff:fiféfff;igi:fjé?535:.:_=:;;
. Fig. 3is a detail of the register marked I
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- which stops the train, and also separates cone
| be suitably slotted and insulated.

562,680 3

presses the wire-brake against the cone «,

« from the revolving cone «.
Fig. 5 1s an enlarged detail of part of Kig.

1, showing the switeh, which is worked by the

arm A, and is used to work the electromagnet
Ik, that raises the arm A after it has run

) dGWﬂ

10

:5

“orlug A

Ifig. 6 is a detail of the ammeter or main-
currentmagnet, showing the solenoid M, mov-
able armature M', liftin f}“-%pl‘in“' M?, supports
The lcm"er part ot M has a planger
its closely in the tube M°® of the

A, whieh

- solenoid M, the lower part of which 1s closed

by a Si:@pper M°, so that an air dash-pot is
formed which makes the movement of the
armature dead-beat, Outside of the wire of
the solenoid M is placed a cylinder or wrap-
ping of iron G, which offers a path for the out-
side lines of force, and increases the strength
of the magnet very much. To still further
increaseitsstrength, theiron may be extended
partly in at the ends as at (1-; butin practice

- I only use the cover Gr

In some meters where a derived-cirenit cur-

- rent is used, it is best to have such derived

circult broken, when the meter is not in ac-
tive use. To do so, the minimum motion of
the armature, worked by the main current,

is employed; but this meansis objectionable,
- owing to the very slight motion produced by

- the minimum current to be measured, as

shown in Fig. 2. To avoid this objection, I
use a more e delicate mechanism, such as the
swinging iron wire or plate f, which is drawn

- by the slight magnetism in M’, so as to con-
 tact with g and complete the circuit between

2’ and ¥, as shown in Fig. 1, and which al-

40

- needle N S from the contact-points 2" ¢, but -
-~ as soon as a slight magnetism is produced in

- 50

net, (marked N' S.)

- plete the derived cireuit.

lows this cireuit to e broken as soon as the
magnetism in M’ dies outf.

Fig. 7 shows another means for causing the

smallest current to be measured by the meter,
to make and break the derived circuit, by

- means of a compass-needle or swinging mag-
Thereisasmall stationary

magnet (marked - and —) which keeps the

the movable armature M’ the needle is drawn

50 as to connect the points 2’ and ¥’ and com-

I know that here-

- tofore meters have been made in which the

55

60

movement of the main-current armature has
been used to work a cam, or a mechanism
which would allow an advanced movement
of the register, which would to some degree
correspond with the volume of the main cur-
rent, but this means is objectionable, as set
forth. In case this meter is to be used upon

an alternating-cireuit current, the armatures
’rherem 111115t be made Of lmmztmt{_,d iron or

-yt

wire, and where brass parts are used in which
local currents would be produced such must

What I claim as my invention is—

1. In an eleciric meter, the combination of
an ammeter having a movable part, a com-
pensator having a periodical movement from
a zero position through a distance regulated
by the position of the movable part of the
ammeter, a time mechanism for producing
periodical movements to the compensator
driven by the movable partf of an electro mag-
net or motor, a registering device driven by

or with the time mechanism and a separate

electric circuit formed by the contact between

said compensator and the movable part of the

ammeter for controlling the movement of said
registering device, substantially as and for the
purposes set forth.

2. In an electric meter, the combination of

an ammeter having a movable part, the mo-
tion of -which will vary with the different in-

crements of current, a movable compensator

having a variable movement which will cor-
respond with and be regulated by the movable

- part of said ammeter and an Intermittently-
| operating registering device regulated by a

separate electric current in a circuit formed
by a contact between sald compensator and

“the movable part of the ammeter, sabsmn-

tlallv as set torth.

3. In an electric meter the combination of
an ammeter having a movable part actuated
by the electric current to be measured and
a compensator and registering device worked
by one or more derived-circuit currents, sub-
stantially as and for the purposes set forth.

4. In an electric meter an ammeter worked
by the current to be measured an infermait-
tently-acting registering device worked by a
torce independent of the motion of the am-
meter, a compensator worked by a force in-
dependent of the movement of the ammeter
and a separate electric circuit formed by the
contact between said ammeter and compen-
sator for controlling the movement of said
registering device substantially as described.

5. In an electric meter, the combination of
a current-indicator, having a movable part,
the position of which is determined by the
current to be measured, an intermittently-
formed derived, or separate circuit, having

‘a current during periods regulated by the po-

sition of the movable part of said 1ndicator,
and a registering mechanism aeted upon or
controlled by said intermittent current, sub-
stantially as and for the purposes set forth.

~ ADDISON G. WATERITOURSE.

YWitnesses:
GEO. L. G. WATERHOUSE,
BrROOKS M. LINCOLN,
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