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To all whom it ey CORCEriL.
Be it known that 1, FRANK HoLDEN, a c1ti-

zen of the United States, residing at Rugby,

England, have hvented certain new and use-
ful Improvements in Meters, of which the fol-
Jowing is a specification.

This invention relates to electric meters for
measuring the energy of a factor of the energy
supplied to electric translating devices, and
more particularly to the typoc commonly
lnown as ‘‘mercury-meters,” in which the
moving clement is partially or wholly 1m-
mersed in a bath of mercury.

The principal objeéct of my invention 1s to
provide a meter having a greater torque than
and 1 accomplish this by
employing a plurality of armature-conduc-

tors on the moving element of the meter and
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a stationary conductor arranged fo connect
two or more of the armature-conductors in
series, connection bemng made between the
stationary
‘mercury 1 which the armature is immersed
and the magnetic field of the meter being ar-
ranged to act effectively on the current in all
of the movable conductors so connected 1n
series to produce a torque. | '

The novel features of my invention will be
definitely indicated in the claims appended
hereto. The details of construction and the
mode of operation of my improved mercury-
meter will be better understood by reference
to the following description, taken I COTINCC-
tion with the accompanying drawings, which
show one embodimentol my invention,and in
which— - ~. |

Figure 1 is a section of the meter.  Fig. 2
is g section, on an enlareed scale, through the
mercury-receptacle.  Fig. 318 a perspective
view of the armature, and Iig. 4 s a plan
view showing the arrangement of the mag-
qetic fleld. |

Referring to the drawimgs, 1 indicates o
hase of insulating material, preferably wood,
on which is mounted an annular permanent
magnet 2, having two inwardly-projecting
poles at diametrically opposite polnts.’ This
annular magnet structure may consist of two
cemicircular permanent magnets 3 and 4,
each having inwardly-projecting poles at 1ts
ends mounted with their
side, as shown in g 4.

and movable conductors by the

like poles side by

[

Mounted on the base 1 concentric with the

‘tate therein immersed

for rotation in suitable bearings,

pletely

phragm.

annular magnet 18 & cylindric‘a_l block 5.0f m-~
sulating material having embedded therein a

bar of magnetic material or a permanent 1mag-

net 6, the extremities of which are presented
to the poles of the magnet 2. The extremi-
ties and also\the top of the bar 6 and the
nole-faces of the magnet 2 are covered with a
thin film of insulating material, as indicated
.t 7 and 8in Fig..2. Insulating material 9 1s
f1led in around the inner side of the magnet
o between the poles thereot, so as to form a
narrow annular chamber, the interior wall of
which is formed by the surface of the cylin-
drical block 5 and the insulated extremities
of the bar 6 and the outer wall by the insulat-
ing material 9 and the insulated pole-faces ot
the magnet 2. This chamber is filled with
mercury, and the armature is arranged to ro-
in the mercury. The
armature is carried by a spindle 10, mounted
one of
which is seated in the top of the bar 6 and the
other in a frame 11, This frame carries. a
dial 12, which is geared to the spindle 10 1n
he usual manner.  Extending radially from
the spindle 10 immediately aboveblock 5 are
a plurality of arms 13, carrying at their outer
ends a ring 14, the ring and arms being com-
insulated by a thin film of isulating
hatorial, as indicated at 15 1n Fig. 2. Se-
cured to the ring 14 and extending parallel
o the spindle 10 are a, plurality of thin flat
armature-conductors 16. -These armature-
conductors are completely insulated, ex-
cept at the ends, by a thin {ilm of insulat-
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ing material, as indicated at 16/, Fig. 2.

Mounted Jdirectly above the armature and
extending across the top thereof is a dia-
phragm 17, of non-magnetic sheet - metal
conted on both sides with a thin film of in-
«ulated material, as indicated at 18, Fig. 2.
Secured to the magnet 2 and inclosing the
diaphragm 17 1s a cover 19, shaped so as to
form a receptacle between 1t and the dia-
Depending from the under side of
this cover is a tubular stem 20, through the
opening of which the spindle 10 of the meter
oxtends. Opemngs are provided through
the diaphragm 17 at the center for the spin-
dle 10 and at the edges to-permit the mer-
cury to flow freely from the armature-cham-
ber into the receptable formed by the cover

19 and diaphragm 17. With this constric-
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- mitted. Also when the

to
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damage to the armature,

Hlows into. this receptacle it will not rise

=

tion it will be seen that as the under side of
the diaphragm is very close to the MOVINg
element it serves to confine the mercury
within the arm ature-chamber, so that when
the meter 15 moved about surging - of the
mercury 1s prevented, thereby avoiding any
which might result
if free movement of the Nercury were per-
mereury runs from the armature-chamber
through the openings in diaphragm 17 into
the receptacle formed by the cover 19 and
diaphragm 17, but the stem 20 is of such a
length that even though all of the MErcury

to
such a height therein as to allow any of it to
fiow out around the spindle 10 and be lost.

Pepending from the under side of the dia-

nhragm 17 and in electricsl connection
therewith are two studs 21 and 22 extending

1 proximity to the path of movement of the

upper ends of the armature-conductors 16,
These studs are uninsulated and are mounted
one sbove each of the inwardly-projecting
poles of the magnet 2. Mounted in the base
L and extending into the mercury-chamber
divectly under each of the magnet-poles is o
leading-in conductor 22. Openings are nro-
vided in the base, permitting Lne conduetors

24 to be inserted therein to male electrical |
connection with the leading-in conductors:

23, and threaded openings are also provided

1in the base, permitting the insertion of plugs
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nected in series as they
netic fields, and the torque of the mefor i« |

25, which may be screwed up to press the

e conductors 24 into good electrical con-

taet with the leading-in conductors 23, |
As thus constructed it will be seen that the
and the bay 6 estab-

tish strong magnetic fields between the poles

o the magnet and the extremities ot"the bar,
are magnetically in series with each

which _
other.  Current enters the metoer at one of
the conductors 24 and flows to the coniact
23, then through the mercury to the Uninsu-
tated end of one of the armature-conductors
18, through the conductor thus traversing
the miagnetic Geld, and at the unpper end of
the conductor it seain passes through the
merctcy te ine stud 21, Tt then DASSES ACT0SS
ae unper end of the armature tnrough the
aphes g 17 to the stud 22 and then down
cugh another armature-conductor 16 and
s oierciry and out by the other conductor
Sweo oof the armaly re-conductors 16

Iy i the 1wo gaps ia the ms snetic elreuit
are thus connected in sertns, and a Lorque is
ceveloped tending to turn tha movibie ale-
weat. As the two conductors Hhiy. connect-
SU I SeTies Move out of flhe - wnerie helds
two otier conduclors move into the fiels
Lare connected in series i a suniar jroan-
ner and produnce a driving torgue,
weay pairs of conduciors are suecosa velv con-
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greatly increased, due to the fact that there
are always two active conductors connected
1N Series. | |
Meters of this type are usuaily connected
i circuit around the terminals of g suitable
shunt, since it is not desirable to carry all of
the line-current through the meter. _
provided a novel form of shunt, the conduc-
tivity of which may be delicately adjusted
as desired. I provide in the block 1 an

opening extending from the bottom of the.

mercury-chamber at the point where one of
the leading-in conductors enters the cham-
ber diametrically across to the bottom of the
mercury-chamber on the other side where the
conductor 23 enters it. This passage is
filled with mercury, as shown in the draw-
ings, which serves to carry a portion of the
current. dircetly across from one conductor
23.to the other
flow through the armature-conductors and
the diaphragm 17. Tn-order to adjust’ the
conductivity of this shunt, T provide a trans-
verse threaded opening interce pting the open-
27, of insulating material,
which may be screwed into or out of the
threaded opening more or Jess to partially or
wholiy close the passage-way for the current
through the mercury in the passage 26.

L do not wish to be understood as limited
to the exact construction which T have 1us-
trated and described herein, as various modi-
fications can be made therein without de-
parting from the spirit of Iy mvention, and
all such modifications T aim to cover by the
appended hereto,

What I claim as new, and desire to secure
by Tetters Patent of the United States , 15—

AL An electric meter COMPIISING & magnc
structure having two gaps therein arranged
magnetically in series, an armature having
a plurality of conductors mounted for moves
ment 1 said gaps, ai.d ‘means including a
bath of a conducting iquid in which the
armature is immersed for connecting a plu-
rality of said conductors in series, |

2. An eleciric meter CONMPIIsing a magnet
structure having two gaps therein arranged
magretically in series, an armature having a
plurality of conductors mounted for move-
ment 1 said gaps, and a stationary conduc-
tor extending from one gap to the other to
connect u plurality of said armature-con-
ductors in series. S

3. An electric meter COMPrising a magnet
structure having two gaps therein arranged
clagneiically in series, an armature naving a
plurality of conductors mounted for move-
Mot m sald gans, a bath of a conducting
Heuid i which the armature is mminersed,
and a stationary eonductor extending from
oie gap to the other and making contact
cons uctimg liguid to conneci g,
viveality of said armature - conductors in
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4. An electric meter comprising a magnet
structure having two
magnetically in series, an armature having a
plurality ot armature-conductors mounted
for movement, in sald gaps, o bath of mer-
cury in which the armature is immersed, and
a stationary conductor oxtending from one

~gap to the other and making contact with

the mereury at said gups to connect pairs of
spid conductors in series suceessively.

5 An electric mueter comprismg a
therdin arvanged
magnetically in series, an armature having a
plurality of conduetors mounted for move-
hent i said gaps, a conductng Jiquid m
which the armature is immersed, and o sta-
tionary conductorextending from one gap to
the other and having its ends in contaet with
said conducting liquid and m proximity to
the path of movement of the armature-con-
ductors. | -

6 An clectric meter compr smg mMeans for
establishing a magnetic field, an armalure
having a plurality of grinature-conduectors
mounted for rotation therein, means mehud-
_ conductor located across one
and of the armature for carymg ¢urrent
frotn one armature-conductor 1o another,
and means for registering the movements of
the armature. | |

=~ An eleetric meter cOMPrISING MeEans for
establishing o magnetic field, an armature
having a plurality of armature-conductors
mounted for rotation thereiq, a bhath of =
conducting licuuid in which the armature 18
immersed, o stationary eovductor for carry-
ing current across the end .of the armature
from one armature-conductor to another, gad
means for registering the mOvEMEnRts of the
armature. | |

8. An electric meter comprising means for

ostablishing & magnetic field, an armature
having a plurality of armature-conductors
mounted for rotation cherein, o bath of mer-
cury in which the armatuire is tmmersed,
stationary conductor making contact as ifs3
onds with the mercury for carrymy curreit
across the end ot the armnfure froo one
<rmature-conductor to apother, and @ regis-
tor actuated by the armuture.

9. An eleciric meter COMDIISING IRCAns for
establishing o magnetie field, an armalace
having a plumadity of armature-conductors

mounted for rotation therein, o Lath of wer- !

-y which the armature iz i iOerSeG,
extonding arross e
and having its enas i
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conductors, the

armasure. |

10, An electric meter comprising a mer-
cury-receptacle having walls of insulating
material, mercury therein, o magnet estab-
lishing magnetic ficlds across said receptacle,
o armature having a plurality of armature-
~onductors mounted for rotation in said Te-
ceptacle, o stationary conductor extending
scross one end of the armature and having
‘te ends in contact with the mercury and In

and a register actuated by

proximity to the path of movement of the ar-

 ature-conductors, means for leading cur-
rent to and from the mercury-receptacle at
the other end of the armature, and a register
actuated h{ the armature.

&

11. An olectric meter comprising a magnet
structure having two gaps sherein arranged
maenetically in series, an armature having o
plurality of conductors mounted for move-
ment in said gaps, a bath of a conducting
liguid in which the armature is immersed,
means for earrying current o and from the
mereury at one end of said gaps, and a sta-
tionary conductor oxtending across the
other end of the armature aud making con-
tact with the mercury at the other end of the

12,
a nmercury

- receptacle, merc thereit, 8
moving element m

the receptacle, means 10T
cstablishing o magnetic field acting on the
moving element, means for CATrying currens
(o and from the mercury-recepiacie, and a
PAsSHEe. communicating with the suercury-
receptacle and filled with mercury, ssid mer-
cury forming a path {or current in shunt to
the path t'l;rougL the moving clement.

13 In an electric measuring Instrument,
o mereuty - receptacle, mercur therein, &
ostablishing a magnetic fie d acting on the
moving clement, neans for carrving current
(o and Trom the wereury-receptacle, a pas-
sage conumunieating with the mercury-re-
coptacle and filled with mereury, said jer-
cury Forming w patit for current in shunt to
ihe path through the moving element, and
iens for varving the conductivity of thi
shunt-pati.

T witness whereof I have hereunto seh my
il this 3d day of November, 1965,

CRRANK HOLDEN.
Witnesses:

(1. D). JAMESON,
A NGTTING.,

I an electric measuring instrument,

of movement of the armalure- .
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