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OFFICE.

WILLIAM D MARKS AND GEORGE ROSS GREEN, OF PIIILADELPHIA PENN

SYLVANIA, ASSIGNORS TO THE AMFRICAN ELEOTRIC METER COMPANY
OF SAME PLAOE

ELECTRIC METER.

SPECIFICATION forming pa,rt of Letters f’ateﬁt No. 612,426, dated October 18, 1898.
Application filed January 10, 1898. _Serial No. 666,170. (No medel.)

To all whom it MQY CONCEr.: - - the contmlhnﬂ' cam or aleh Whlch 1s ad- 50
Be it known that we, WILLIAM D. MARKS | justed by the ampere- mdmator of the meter,
and GEORGE ROSs GREEN, citizens of the | such mechanism normally locking the con-

United States, residing at Phlladelphle, in | trolling cam or arch, but neuochcally releas-

5 the county of Phlladelphm and State of Penn- | ing the same SO thcbt it may adjust itself to
sylvania, have invented certain new and use- ehane*es of current. A dead-beat mechan- 5 5
fulImpr ovements in Electric Meters, of w hich | ism is especially desirable with meters of this
the following is a specification. | type, as it prevents excessive movements of

Our invention relates to various new and | the controlling-arch, due to sudden fluctua--
- 1o useful improvements in electric meters of the | tions in the (3111161113 and therefore largely
- type heretofore patented by us and wherein | overcomes the poss1b111ty of false registra- 6o
~ an oscillating motor or pendulum is employed | tion due to overthrow of the eontrellme- |
- tooperate the registering mechanism. With | arch bsr its inertia. When the ampere- mdl- |
such meters an ampere- -indicator is used to cator is provided with a polnter codperating

15 control the position of a cam or arch, which Wlth a scale, so that the amperes of current
constitutes a variable limiting-stop for one | atfecting the meter. at any time may be de- 65. |
direction of movement of a pawl-carrying 'telmmed as is common, a dead-beat device
arm codperating with the registering mech- | is of vzﬂue since by its use rapid vibrations of -
anism, and which is aetuated always to the ; thepomterwﬂl be overcome. A dead-beatde-

20 same extent In the other direction by the os- | vice is also of importance with meters of this |
cillating motor or pendulum. Heretoforethe | type employing an additional winding on the 70
elements comprising and immediately con- core or cores of the ampere- indicator for the
nected with the ampere-indicator have been | purpose of - overcoming. magnetle and fric-.
mounted above the elements connected with | tional lag therein, such as is described in Let-

25 and comprising the oselllatmﬂ* motor or pen- | ters Patent No. 586 559, dated July 20, 1897,
dulum. | granted to William D '\fIa,r]ze With meters 7 5
~ The first object of our present mventlon 1s_j'employ1ntr such additional winding there is
to construct a more compact meter of the type | danger, unless a suitable dead- beet device is
than has heretofore been suggested, which used of the arch being given an excessive

30 object we accomplish by plaunﬂ' the oseﬂlet—' movement by reason of the attraction of the
ing motor or pendulum behind the control- | additional wmdmg, thereb3 O&I]Eslﬂlﬂ‘ felse 8o
11110* cam or arch, the shaft for said oscillat- | registration. |
ing motor or pendulum extending through A further object of the mventlon 18 Lo pro-
the open portion of said arch: by 1nve1tmn‘ vide means for use with an electric meter of

35 the position of the driving- ea,m from tha,t this type by which any frictional lag in the
heretofore used, so that it Wlll operate above | ampere-indicator will be overcome. | 85 |

- Instead of below the arm or lever carr ying i A final object is to provide an improved
the actuating-pawl, and by arranging the reg- | braking device which will enable a motor to
istering mechanism and dewcee partly in | be employed for driving the pawl-carrying

40 front of and partly immediately below the | arm or lever, said motor hm*fmtr a surplus of |
controlling-arch, all as we will more fully | power, Whereby certainty of operatnon will go
helelnaftel descrlbe ‘These rearrangements | be obtained, said braking device serving to
of the operative elements of a meter of the | retard movement of the motor after the pawl-
type referred to result in greater compact- carrying arm or lever has been moved to its

45 ness, S0 that a relatively smallel inclosing | maximum extent at each oscillation.
casing may be employed and the device w1ll ‘In order that our invention may be better 05
present a neater appearance. understood, attention is directed to the ac-

A second object of our invention is to pro- cempanymﬂ* drawings, forming part of this
nde 1mproved ““dead-beat” mechamsm for spemﬁeatmn aud in Whlch-—-wi L -
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IFigurelisa frontelevation of ourimproved | movements clear the shaft 13 of the oscillat-

meter with the outer cap or plate and the reg-
istering mechanism removed; Kig. 2, a side
elevation with the casing and ampere-indicat-
ing coils in section and illustrating the regis-
tering mechanism; Kig. 3, an enlarged detail
view of the controlling-arch, showing partic-
ularly the improved dead-beat device; and
Kig. 4, a detached plan of a portion of the
main shaft of the oscillating motor or pendu-
lum, showing also the dead-beat device.

In all of the above views corresponding parts
are represented by the same numerals of ref-
erence.

1 represents the inclosing case of the me-
ter, which may be cast in one piece and which
18 provlded with a removable front 2. This

- front 18 provided with an opening 3 therein,

20

covered with glass and through which the
register and ampere-scale may be inspected.
Cast with the back wall of the case 1 are suit-

- able pedestals or bosses 4, which carry the

30

35

- tion of movement of a pawl-carrying arm or

40

50

55

60

65
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meter mechanism.

6 6 are the ampere-indicator coils, which
are supported near the top of the case 1, be-
tween the front plate 5 and the back plate 5
of the frame. The needle or armature 7 of
sald ampere-indicator is carried by a shaft S,
mounted in pivot-bearings 9, between said
front and back plates. Carried by the shatt
8isthe controlling-arch 11, which extends ver-
tically downwald behind and parallel with
the front frame 5. Said controlling-arch is
provided with an eccentric bottom working
face, as in meters of this type, which, as here-
tofore, acts as a variable stop for one direc-

leverforactuating the registering mechanism.

- 12 represents the pendulum of the oscillat-
1ng motor, which pendulum is carried on a
shaft 13, mounted in stirrups 14 14, pivoted
to the back plate 5" and to an intermediate
plate 10, respectively, whereby said pendu-

lum may operate with a minimum of friction. |
In practice we have found that the pendulum

should possess considerable inertia, and it
may, therefore, be conveniently made in the
form of adisk of lead or other metal, asshown,

so adjusted as to occupy a normal position by

gravity. By constructing the pendulum so
that it will be relatively hea,vy we find that
it works with greater uniformity of move-
ment without requiring additional power to
operate 1t. The pendulum carries a curved
core 15, secured toits lower portion,and which
coOperates with the solenoid 16, the latter be-
ing adapted to be periodically excited by a
mut&ble confact-making device included in a
shunt across the line, Whel eby the pendulum
will be given a constant and uniform rate of
oscillation.

17 is the driving-cam carried by the shaft

| 13 extending downward behind and parallel

with the controlhnﬂ'—amh 11. Said control-
ling-arch 1s pleferably skeletoned, as shown,

30 that 1t will be very light and wﬂl in 1Ls 1

ing motor, which shaft, as will be seen, ex-
tends through said arch instead of beneath
the same, as heretofore. 1f the arch 11 is
made of a plate of sheet metal, as is possible,
it will be provided with a concentric slot
therein, within which thesaid shaft will work,
as will be understood.

18 represents a pawl-carrying lever 1oosely
mounted on a shaft 19, carried between the
front plate 5 and an arm 10, projecting down-
ward from the intermediate plate 10. This

‘pawl-carrying lever is overbalanced and car-

ries at its heavier end a weighted spring-pawl
20, engaging with and driving a toothed wheel

91 of a suitable train 22 for actuati ngacounter

23, arranged in any suitable way. The toothed
wheel 21 is mounted behind the driving-cam
17 and extends parallel therewith. Return
movement of the toothed wheel 21 is prevent-

70

75

30

ed by a suitable locking-pawl of any desired

type, but preferably a weighted pivoted
spring-pawl is employed, pressing with suffi-
cient contact upon the periphery of the
toothed wheel 21 as to prevent overthrow of
sald wheel during the operation thereof. The
other end of the lever 1§ carries a pin 24,
whichengagesthe working surface of the arch
11 on each return movement of the pawl-car-
rying lever 18.
between its pivot and the pin 24 with a wheel
25, arranged in the path of movement of the
driving-cam 17.

With the meter which 18 now being de-
seribed registration is effected on the unat-
tracted swing of the pendulum 12, and there-
fore the driving-cam 17 is constructed, as
shown in Flig. 1, with an eccentric portion ex-
tending from one end 26 to about its center
27 and with a concentric portion extending
from said center to the other end 28, where-
by the roller 25 will be engaged by said cam
and depressed to the extent of its eccentric-
ity until the central point 27 is reached, after
which the plane of said roller will remain un-
changed, as will be evident. By employing
a cam of this form slight variationsin the ex-
tent of movement of the pendulum will not
affect the extent of depression of the pawl-
carrying arm.

The elements described will preferably be
s0 proportioned that when the arch 11 is in
the zero position illustrated in Fig. 1 the con-
centric part of the driving-cam will only
lightly engage or be slwhtly out of contact

Q0

95

Sald lever also is provided

100G

1045 |

110

115

I20

with the roller 25, so that the oscillations of

the pendulum will not affect the lever 18.

When, however, the arch 11 i3 moved from

the zero position under the effect of current
passing through the ampere-indicator coils
and the lever 13 is moved downward by the
driving-cam, the pin 24 on the return move-
ment of said lever will strike the arch so as
to slightly disturb its bearings and thereby
overcome any frictional lag.

The register of the metel herein described

125 .

130
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is actuated, as stated, by the driving-cam dur-

ing the unfl,ttl acted or backward swing of the
pendulum, and the circuit.of the motm -coil

- 10 18 closed for a short period dmmﬂ'the for-

ward swing of the pendulum.

In order to prevent excessive movement of
the controlling-arch, due to sudden varia-
tionsin the current and ther eby prevent false

- registration, and 130 otherwise improve the op-

IO

,eratlon of the device, we employ dead-beat

mechanism codperating with said arch and
by reason of which the said arch will be free t0
adjustitself tochanges in the current only for
a short time in ea,c,h oscillation of the pendu-
lum. Wedo.notclaim, broadly, such a dead-
beat mechanism, because a device for the

- same purpose is desembed in Letters Patent

20

25

'ourselves

No. 636,560, dated July 20, 1897, granted to
'Our present dectd-beat mechan-
1sm 18 designed as an improvement over that
covered by said patent. The arch 11 is pro-
vided immediately below the shaft 13 of th,_e
oscillating motor with a concentric arc 29

shown more clearlyin Figs. 1 and 3. Mounted

upon the shaft 13, 1mmed1ately above the are
29, 18 a sleeve 30 which 18 free to turn on
smd shaft and whmh carries a weighted brake-

- shoe 31, having a wedge- shaped or pointed

50
35

40

lower ed ge 32 whlch engages the arc 29.
sleeve 30 is cut away For a portion of its
diameter at 33, and a pin 34, carried by the
shaft 13, works within sald cut—a,wa,y portion.

The parts referred to are preferably so pro-
"portioned that the pin 34 engages the end of

the cut-away portion of the sleeve 30, 80 as
to cause saild sleeve to partially 10tate with
the shaft 13, and therefore elevate the brake-
shoe from the arc .29 immediately after the
concentric p01 tion of the driving-cam engages
the roller 25, so that the brake will remain
elevated fmm the arc 29 during the short
periods of the unattracted and attracted

~ strokes of the pendulum in which the con-

55

6o

centric portion of the driving-cam is in en-

cagement with the roller 29 ‘During this
tlme therefore, the arch will be free to ad-
just 1tself to the effect of the current; but at

all other times the brake-shoe will be in en- |

gagement with the arc 29, so that movement
of sald arch will be prevented
allowing movement of the controlling-arch

during only portions of the timein Whlch the |

meter 1s operated we prevent sudden fluctua-
tions of said controlling-arch, due to abnor-

mal conditions of the culrent and overcome

the possibility of false remstmtlon arising
trom overthrow of said arch

If an electric meter is employed, using an

additional winding on the core of the motm
for the purpose of overcoming magnetic and
frictional lag, as is deseribed in the said pat-
ent referred to, the improved dead-beat de-
vice is of specnl utility, for the reason that

- by its use the controlling-arch will be locked

during the period- in ’Whl(}h the circuit is

'T'he -

By thus

e

ing those times when the contlollmﬂ
m1ght be subject to improper movememts due
to the energization of such additional winding.
If desued 1he improved meter may he pro-
vided with a plumb-bob 35, suspended from
a fine cord or strand 36, s ecured to a post 37,
and by which the proper vertical position of
the meter may be obtained, and a pointer or
index 38, registering with a scale 09, may also
be used, as heretofme for mdwatmﬂ' the am-
peres, as in ordinary ampere-meters o
With meters of this type, especially when
a driving-cam is used having an eccentric

and a eoncentuc portion, it is desirable in

order that a certainty of opera,tlon may be
secured that the motor for driving the pendu-
Ium should have a surplus of power and that
a suitable braking apparatus should be used,

cobperating with the driving - cam 1111med1—
ately before the concentric portlon thereof
engages the pawl-carrying arm and by which

ar ch |

75

8o -

'85 |

the subsequent movements of the pendulum

will be gradually retarded until the pendun-
lum on the attracted stroke is brought to rest.
We illustrate with our present form of meter
an improved brake device for this purpose,
which we will specifically claim herein. |

40 represents a suitable weight of the de-
sired mass, which is generally r 6013&]]0‘11131" in
form and ‘Wthh is pivoted on the IIILGI['IIIEdl-
ate plate 10 of the frame by a screw 41, The
weight 40 is provided on its upper side with
a suwable finger 42, which n01m&lly cooper-
ates with a bar or rod 43 forming one of the
connections between the front and back plates
of the main frame and by reason.of which

the weight 40 will be maintained in a nor-
mally hormontal position.

44 represents a
stop on said weight which engages the bar or

rod 43 when the weight is moved pivotally,

as will be- explained. Kxtending down from
‘the weight 40 is a suitable 1eaf—spr1nﬂ' 45,

Q0

95

I0O0

rog

having acurvedlower end which is arr dnﬂed -

in the path of movement of the eccentric por-
tion of the driving-cam. By means of this
device a gradually-increasing retarding effect
upon the driving-cam will be obtamed the
operation being as follows: Immediately a,ftel
the concentmc portion of the driving-cam is

I1IO

115

brought into engagement with the fmctlon- -

' roller on the pawl -carrying arm the lower end

of the sprmﬁ' 45 will be engaged by said cam,

and the spring will be plaeed under ﬂ'mdual
tension. The continued movement of the
driving-cam produces such a degree of ten-

sion in the spring 45 that the wewht 40 will
| be moved pivotally, whereby the retarding

120

effect produced upon the driving-cam will be -

due to the combined action of the Spring 45

IZSJ

and the weight 40. The final movements of

the dllVlllﬂ‘-CdI]] cause the stop 44 to engage

the bar or Tod 43, whereby the final retarda-

tion of the drwmn' -cam will be produced by
the spring 45 untﬂ the tension of said spring

18 sufﬁment to arrest movement of said cam,

closed by the elrcmt breaher ::md hence dm-- | whel eupon. ‘rhe Ebttl aeted stroke of the pendu-

130'_ |
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lum commences, the pmte returning to their

10

20

30

35

40

45

55

6o

normal posﬂamns

Ilaving now described our invention, what
we claim as new, and desire to secure by Let-
ters Patent, is as follows:

1. In an electrie meter, the combination of
a controlling-arch the position of which is de-
termined by an ampere-indicator, a pawl-car-
rying arm or lever coOperating with said arch
and effecting the registration, a shaft extend-
ing through said arch, a driving-cam carried
by said shaft for actuating said pawl-carry-
ing lever, and a motor for driving said shaft,
substantlally as set forth.

2. In an electric meter, the combination of
a controlling-arch the‘pos1t1on of which is de-
termined b’y an ampere-indicator, a pawl-car-
rying arm or lever cotperating with said arch
and effecting the registration, a shaft extend-
ing through said arch, a driving-cam carried
by sald shaft for actuating said pawl-carry-
ing lever, and an oscillating motor or pendu-
lum foroscillating said shaft, substantially as
set forth, -

3. In an electric meter, the combination of
a controlling-arch the position of which is de-
termined by an ampere-indicator, a pawl-car-
rying arm or lever coOperating with said arch
and effecting the registration, a shaft extend-
ing through said arch, a driving-cam depend-
ing from said shaft and actuating said pawl-
carrying arm or lever, a pendulum carried by
said shaft, and a motor for actuating said pen-
dulum, substantially as set forth.

4, In an electric meter, the combination of
a controlling-arch the position of which is de-
termined by an ampere-indicator, a pawl-car-
rying arm or lever mounted beneath sald arch
and coOperating with the same for effecting

the registration, a shaft extending throuﬂ*h ‘

sald ar eh a drwmﬂ‘—cam dependmﬂ' from S&ld

shaft and actuating sald pawl-carrying arm

orlever, apendulum carried by said shaft, and

a motor for oscillating said pendulum, sub- "

stantially as set forth.

5. In an electric meter, the combination of
a controlling-arch the position of which is de-
termined by an ampere-indicator, a pawl-car-
rying arm or lever codperating with said arch
and effecting theregistration, adriving-shaft,
a driving-cam carried by said shaft for actuat-
ingsald pawl-carrying lever, an overweighted
disk pendulum on said shaft, and a motor for
oscillating said pendulum,substantially asset
forth.

6. In an electric meter, the combmatwn of
a controlling-arch the p051t1011 of which 1s de-
termined b’y an ampere-indicator, a pawl-car-
rying arm or lever cofperating with said arch
and effecting theregistration, adriving-shaft,
a driving-cam carried by said shaft for actuat-
ing sald pawl-carrying lever, an oscillating
motor or pendulum for oscillating said shaft,
and a dead-beat device mounted on said shaft
for

ling-arch, substantially as set forth.
7. In an electric meter, the combination of

engaging periodically with said control-

.

a controlling-arch the position of which is de-
termined by an ampere-indicator, a pawl-car-
rying arm or lever cooperating with said arch
and effecting the registration, a driving-shaft,
adriving-cam carried by said shatt for actuat-
ing said pawl-carrying lever, an oscillating
motor or pendulum for oscillating said shaft,
and a weighted dead-beat device mounted on
said shaft for engaging periodically with said
controlling-arch, s ubstantlally_ as set forth.

3. In an electric meter, the combination of
a controlling-arch the position of which is de-
termined by an ampere-indicator, a pawl-car-
rying arm or lever codperating with said arch
and effecting the registration, adriving-shaft,
a driving-cam carried by said shaft for actu-
ating said pawl-carrying lever, an oscillating
motor or pendulum for oscillating said shaft,
a dead-beat device loosely mounted on said
shaft and normally engaging said controlling-
arch, and a pin .carried by sald shaft for en-
gaging sald dead-beat device periodically so
as to loek the same to said shatt, substantially

a8 set forth.

9. In an electric meter, the combination of
a controlling-arch the position of which is de-
termined by an ampere-indicator, a pawl-car-
rying arm or lever codperating with said arch
and effecting the registration, a shaft extend-

‘ing through said arch, a driving-cam carried

by said shaft for actuating said pawl-carry-
ing lever, an oscillating motor or pendulum
for oscillating said shaft, an arc carried by
said arch below said shait, and a dead-beat
device carried by said shaft for periodically
engaging sald arc, substantially as set forth.

10. In an electric meter, the combination of
a controlling-arch the position of which is de-
termined by an ampere-indicator, a pawl-car-
rying arm or lever codperating with said arch
and effecting the registration, a shaft extend-
ing through said arch, a driving-cam carried
by said shaft for actuating said pawl-carry-
ing lever, an oscillating motor or pendulum
for oscillating said shaft, an arc carried by
said arch below said shaft, and a weighted
dead - beat device carried by said shaft for
periodically engaging said are, substantially
as set forth. .

11, In an electric meter, the combination of
a controlling-arch the posﬂslon of which 1s de-
termined by an ampere-indicator, a pawl-car-
rying arm or lever codoperating with said arch
and effecting the registration, a shaft extend-
ing through said arch, a driving-cam carried
by said shaft for actuating said pawl-carry-
ing lever, an oscillating motor or pendulum
for oscillating said shaft, an arc carried by
sald arch below said shaft, a dead-beat device
loosely mounted on said shaft and normally
engaging said are, and a pin carried by said
shaft f01 per 10d1eally engaging said dead-beat
device 80 as to elevate the same from said are,
substantially as set forth.

12. In an electric meter, the combination of
a controlling-arch the position of which is de-
termined by an ampere-indicator, a pawl-car-

70
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rying arm or lever codperating with said arch
and effecting the registration, a driving-shaft,
an oscillating motor or pendulum for oscillat-

ing sald shaft, a driving-cam carried by said
shaft for actuating said pawl-carrying lever, .
and a brakedevice cotperating with said driv-

ing-cam and comprising a pivoted weight and
a spring carried by said weight, whereby in
operation the said driving-cam will first place

‘said spring under tensmn and will subse-

quently elevate said weight, substantlally as
sef forth.

13. In an electric meter the combination of .
a controlling-arch the pOSIthIl of which is de--

termined by an ampere-indicator, a pawl-
carrying arm or lever cooperating with said
arch and effecting the registration, a driving-
shaft, an oscllla,tmn' motor or pendulum for
oscillating said 5haft a driving-cam carried
by said shaft for actu&tmn‘ sald pawl-earrymﬂ*
lever, and a brake device cooperating with

said driving-cam and comprising a pivoted -

weight, a spring carried by said weight, and
means for limiting the oscillations of said
welght, whereby the driving-cam will first

placesaid spring under tension, will then ele-

vate said weight, and will subsequently pro-
duce further movement of said spring, sub-
stantially as set forth.

14. In an electric meter, the combination of
a controlling-arch the. posmon of which is de-

‘termined by an ampere-indicator, a pawl-

carrying arm or lever codperating ‘with. sald

:zurch and effecting the registration, a shaft

extending through said areh a drwmﬂ'-cam
carried by sald shaft for aetuatmﬂ'_smd_pdwl-
carrying lever, an oscillating motor or pendu-
Ium for oscillating said shaft, and a brake de-
vice codperating mth said drwmo' -cam, sub-
stantially as set forth.

15. Inan electric meter, the combination of

a controlling-arch the p051t10n of whichisde- |
termined by an ampere-indicator, a pawl- |

carrying arm or lever mounted beneath said
arch and cooperating with the same to effect
the registration, and means for positively
moving sald arm or lever intermittently away
from said arch, whereby uponitsreturn move-
ment the sald arm or lever will engage said
arch to disturb the bearings thereof and re-
duce frictional lag, Substantlally as set forth.

16. Inan electric meter, the combination of

a controlling-arch the posmon of which is de-

termined by an ampere-indicator, a pawl-car-

rying arm or lever mounted beneath sald

arch, a pin on said pawl-carrying arm or le-

) &

45

50

55

ver for engaging said arch, and means for
positively moving said arm or lever intermit-

tently away from said arch, Whereby uponits
return movement the sald pin will engage

‘said arch to disturb the bearmws thereof and

reduce frictional lag
forth |

“17. Inan electne meter, the combmatlon of
a controlling-arch the poswwn of which isde-

bubstantmlly as set

termined by an ampere-indicator, a pawl-car-

rying arm or lever mounted beneath said
arch, a pin on said pawl-carrying arm or le-
ver for engaging said arch, a main driving-
shatt e*{tendmﬂ' throuﬂh smd arch, means for
oscillating smd shaft, a,nd a driving-cam de-
pendmn' from sald shaft and poswwelv en-
gaging said arm or lever to move the same in-
temmttently away from said arch, whereby
upon 1ts return movement the sald pin will
engage said arch to disturb the bearings there-
of a,nd reduce frlctmnal lag substantmlly as
set forth.

This speclﬁea,tlon signed and w1tnessed this

27th day of December 1897.

WM. D. MARKS.
_GEO. ROSS GREEN.-‘

Withesses:
S. H. WILLIAWIS
H. R. BARE‘VIORE
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