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To all whom it may concerm:

Beit known thatl, JamrsJ. Woob, acitizen
of the United States, residing at Hort Wayne,
in the county of Allen and State of Indiana,
have invented certain new and useful Improve-
mentsin Electric Meters, of which the follow-
ing 18 a specification.

This invention relates to alternating-cur-
rent electric meters or wattmeters of the in-
duction-motor type. | |

The objects of thisinventionare to1mprove
and cheapen the construction of such meters,

render them more accurate and less liable to |

derangement, to make their partsmore readily
accessible, while affording greater security
acainst their being tampered with, and to
protect their delicate parts from the damag-
ing effect of the vibration 11:101dent to the al-
ternating current.

The accompanying drawings illustrate a
wattmeter constructed according to the pre-
ferred embodiment of this invention.

In the drawings, Figure 1 is a front eleva-
tion, the frontshell of the caseand the totalizer
being removed and the upper part or connec-
tion-chamber of the case being mainly in ver-
Fie. 2 is a horizontal section
through the inclosing case, showing the oper-
ative parts of the meter in plan. Fig. 3 1s a
horizontal section in the planes of the lines
3 31in Kig. 1. Fig. 41sa planof the top part
or connection-chamber of the meter-case,
partly broken away, in horizontal section.
Fig. 5 is a vertical transverse mid-section
through the meter-casing, showing the oper-
ative parts of the meter, partly in side eleva-
Figs.
6 and 7 are sectional elevations viewed at
richt angles to each other of the armature-

S[)lndle and its bearings, Fig. 6 showing the

parts in operative position and Fig. 7 show- |

ing them displaced for shipment. Fig. 8 is
a plan of one of the series coils. Fig. 91s a
plan and front elevation of the support there-
for.
port. Fig. 11 1s a plan of the armature or
disk. Fig. 12 1s an enlarged fragmentary
diametr 1ca,l section of the armature and the
flexible arms or spokes connecting it to the
Fig. 13 is an elevation of the lami-

Fig. 10 is a side elevation of said sup-

!

nated core or field-magnet, the shunt and se-
ries coils being mdlca,ted in dotted lines. Fig.

14 is a plan of the field-magnet core and the

supporting plate or plates attached thereto.
Fig. 151s a front elevation of the partsshown

in Fw* 14. Fig. 16 is a plan of the plate for

supporting the damplnﬂ'-mao‘net and its gage.
Fig. 17 is a sectional plan showing the meter
padrtlv dismantled, the front case being re-
moved and the totalizer d1sconnected and
swung outward. Fig. 18isa plan of the fric-
tion ad* nstment detached Fig. 19 being an

edge view of the same.

Reten ing to the drawings, the operative
parts of the meter are shown mclosed as usual,
within a casmg.& the main or rear part or shell

of which is marked A, and the front or re-

movable part 1s A’. The upper part of the
rear shell A is formed with a connection-cham-
ber B, Fig. 5, separated by a partition from
the mecham%m-gpace beneath and closed by a
lid B'.

The operative parts of the meter comprise,
cgenerally speaking, those elements or mem-
bers which are usual 1n Induction-motor watt-
meters—that is to say, a laminated core C,
(shown separately in Fig. 13;) shunt-coils D D
thereon, wound, as usual, of numerous turns
of fine wire: series coils I E, (one of which 1s
shown detached in Fig. 8,) wound of suitably
large wire which carries the current to be
mea&ured located adjacent to the armature;
the armature or disk I, mounted on its spin-
dle ¥, so as to rotate in suitable bearings,

and a dampm{r—mawnet (, apphed as a4 mag-
netic brake to the armature. The instrument
comprises also short-circuited coils H H' for
adjusting the phase relation between the series
and shunt magnetism. These parts and their
accessories may be constructed and adapted to
operate in any manner known or usual with
meters of this class or according to any su1t-
able modification thereof, since in their gen-
eral features they form no part of this inven-
tion. For example, it 1s not essential that
there be two shunt coils or windings D D or
two series coils or windings L E., although
preferably for symmetry these should be du-
plicated, as shown.

The laminated core is built up, as usual, of
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thin plates of iron clamped together between
outer plates. Theshape of the core is shown
in Fig. 13. Instead of forming a closed or
substantially closed magnetic circuit it forms
a substantially open circuit having legs (' (¥,

around which are placed the shunt-coils D D,

approaching poles C*C7,forming between them
a suitably wide air-gap a, w1thm which freely
turns the armature- d1sk and beyond these
poles 1t is formed with outwardly -projecting
legs C* C°, partly projecting between which
are the series coils £ E. This construction
insures that a large proportion of the mag-
netic flux induced bV the shunt-coils D D shall
traverse the air-gap and by eliminating any
closed magnetic circuit between the outer legs
C? eliminates the iron effect from the series

~ colls and renders the meter equally accurate

20

under all practical conditions of varying vol-
tage, frequency, or wave-curves. If the iron
passed into the series coil or around it, it
would seriously affect the accuracy of - he 11-
strument when used with varying wave forms,
frequencies, and voltages. Onthe other hand,
1t the projections as shown were not there the
torque of the meter would be somewhat less.
The laminated field is preferably built up of
stacks of punchings comprising sections dand

¢ ¢, the former abutting against the ends of
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the latter, as shown in Fig 13. Kach of the
sections ¢ comprises a leg ', pole C?, and leg
(%, . The stacks of punchmo*s forming the sec-
tlons ¢ ¢ are clamped together between thicker
outer plates ¢ ¢, Fig. 14, which are of the
same shape, except that they are longer, so
that they overlie the ends of the stack of
punchings b, screws ¢ being put through holes
1n the punchmﬁ‘s and engaging the outer plates
to draw the punchings tocrether The entire
core thus constructed is ta,stened by the same
screws ¢ to a supporting-plate comprising two

plates or sections I I', which in turn are sup-

ported by being fastened by screws d’ d’ to
three posts or lugs ¢ d, projecting from the
back plate of the main shell A of the casing.
The plates 1 1" support the other operative
parts in manner to be descr 1bed The plate
I 1s formed with projections ¢*, conforming
to the pole-pieces C?, (see Fig. 15,) with top
and bottom portions, which 6t over the core-
legs C°, and with a connecting part ¢® between
these, the opening between this connecting
part and the legs C’serving to receive the se-

- ries coils E K. “The plate I hasa forward pro-
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¢ ¢’ bent or struck up from the body of the
- plate.

jection f from its lower edge and two forward

projections #' and g, respectively, from its

upper edge. The plate I" has a forward pro-
jection g’ from its upper edge. These plates
I and I" are preferably punched out of hard
blass and have their projecting portions 7 7/

The two plates when fastened by t

- serews ¢ ¢ to the core serve, substantmllv, S

one plate, the space between them receiving

65 the shunt-coils D D, which are slipped over

he

the legs C' C' of the core before the section b
1s put in place and before the plate I is fas-
tened on. The forward projections 7 7' of

the bearings of the armature-spindle. The

the plate I serve as brackets or supports for

70

lower or Jeweled bearing /4, Fig. 5, which in

ceneral is of the ordmary constructlon 1s fas-:

tened in the middle hole of the projection 7.

The upper bearing A’ is fastened in a hole

through the upper bracket or prmectmn Nl
The damping-magnet G-1s fastened in the

supportmo* -plate s, Kig.3, preferably by means

of ears? 7, bent under the magnet, as shown,
and the plate 7 1n turn is supported by belncr

75

fastened to the forward projection or bracket f 80

of the plate I, being clamped thereto by means
o1 Set—qcrews 79, Whlch engage the two outer
holes 77 7', Fig. 14, in the projecting bracket 7.
To enable the dampmﬁ* effect of the magnet (5
to be varied by adjusting it radially toward or
from the pivotal ax1s of the armature, the set-

35

SCFEWS 7 7 are caused toengage elon D*ated slots .

v, Fig. 16, so that by loosemncr the set-screws
the ma,o'net G may be adjuqted forward or
back to any desired position., where it will be
held by retightening the set-screws. To en-

able the magnet to De conveniently removed

bodily, these slots ¢* are made open-ended, as
shown. Such bodily removal of the damping-
magnet 1s necessary in order to get access to
some other parts of the meter—as, for exam-
ple, to dismount the armature. Hence when
1t 1s removed 1t is desirable that it should be
readily replaceable in exactly the same ad-

Justment that was given to it when originally

adjusting or collaborating the meter. This is
provided for by means of a gage £, fastened
to the magnet or to its plate 2 by means of a

set-screw k" passing through an elongated

slot in the gage, as shown. When the damp-
Ing-magnet has been correctly adjusted, the
oage is pushed back until itslegs abutagainst
the front surface of the bracket or support-
ing projection 7, and the screw % is then
tightened. Subsequently this screw 2’ is to
be left untouched unless the meter requires
readjustment. If atany time it becomes nec-
essary to remove the damping-magnet, it is
only necessary to slacken the screws 7 7 and
pullthe magnet forward. When replacing the
magnet, 1t 1s only necessary to push it back
until the legs of the gage £ againabut against
the bracket f, whereupon by retightening the
screws 77 the magnet is restored Wlth 1ts origl-
nal adjustment ummpalred

The totalizer J 1s in- general of usual con-
struction, comprising a train of gears mount-
ed between front and back plates. The back

Qo
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plate / constitutes the supporting-base and is

formed with ears m and m/, projecting rear-

wardly and fastened by set-screws 7 # to the
forward projectionsor brackets ¢ ¢’. Asbest
seen 1n Kig. 17, the ears m 7' have open-ended
slots which engage the screws n 7, one of

| these slots opening rearwardly and the other

L2c

I3C




[O

-the totalizing mechanism train.
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Jaterally. As shown, the slot in the ear ¥
opens toward the right, while that in the ear
m' openstoward therear. Thisarrangement
enables the totalizer to be very easily swung
out of the way in order to disconnect 1t from
the armature-spindle or to get access to the
parts in the rear.

justing the meter in case of undue friction to
determine quickly whether the friction is lo-

cated in the armature spindle and disk or In
Todo this, 1t

is only necessary to loosen the screws 2 » and
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swing out the totalizer at its left-hand end, as
shown in Fig. 17, using the right-hand screw
as a pivot. If it is desired to remove the to-
talizer altogether, it is then only necessary to
displace it toward the left to disconnect the ear
m from its screw. The totalizer-train 1s, as
usual, driven by means of a worm and worm-
wheel from the armature-spindle, the worm ¢
being at the top of the spindle (see Figs. 1 and 6)
and engaging the worm-wheel /', Fig. 1, which,
as usual, is mounted on a spindle having 1ts
rearward bearing in a bracket-arm /%, Fig. 2.
The arrangement of the worm-wheel /" rela-
tively to the right-hand screw 7 is such that
swinging the totalizer around the latter as a
center in the manner shown in Fig. 17 has the
effect of displacing the worm-wheel freely out
of mesh with the worm, but without spring-
ing its spindle or bearing. In replacing the
totalizer it is important that the worm-wheel
be brought into very accurate mesh with the
worm, and to insure this accurate replacement.
of the parts I provide additional gages, which
are brought into correct engagement betore
the screws 7 n are retightened. These gages
consist, preferably, of small notches ¢ ¢,
formed at the front ends of the bracket-arms
g ¢', as shown in Fig. 14, and engaged by small
pins » p, inserted in holes drilled through the
ears i m, as shown in Figs. 2 and 17. When
originally assembling the meter, the totalizer
is brought into its exact position, so that the
worm and worm-wheel shall accurately mesh
together, whereupon the holes are drilled for
the pins » », so as to intersect the front edge
of the brackets ¢ ¢', to thereby form the
notches o ¢, atter which the pins are fixed 1n
these holes, so that subsequently whenever the
pins are correctly entered into the notches and
the screws 2 2 tightened the totalizer is re-
stored to the correct position. |

A serious difficulty contended with in alter-
nating-current meters is the vibration of the
armature and its spindle, which produces an
objectionable humming noise and causes a
rapid wear of the jewel forming the lower
bearing for the armature-spindle. -An 1m-
portant object of the present invention 1s to
obviate these disadvantages and produce a sub-
stantially silent meter in which the jewel shall
be subjected to no greater wear than if thevi-

The object of this con-

struction is to enable the person testing or ad- |
metal.

| fields were eliminated. To this end the arma-

ture instead of being made as a disk fixedly
attached to its spindle is formed with a large
central opening, so that the armature is, in ef-
fect, washer-shaped and is yieldingly connect-
ed to the spindle by means of a suitable flexi-
ble or elastic connection constructed, prefer-
ably, as spokes of thin corrugated spring
The armature is best shown in Kigs.
5 and 11, Fig. 5 showing its central opening ¢,
which in the preferred construction is bridged
by a three-armed connecting-piece or spider XK.
This spider is preferably punched from a thin

70

75

sheet of highly-elastic metal, such as phosphor-

bronze, its three arms being then cross-corru-
oated in the manner shown, on an enlarged
scale, in Fig. 12, thereby forming three radial
spokes ¢' ¢’. The outer ends of these spokes
are riveted to the armature-disk ¥, while the
center of the spider K is fastened to a hub K',
Figs. 6 and 7, which in turn is fastened by a
set-screw or otherwise on the spindle F'. By
this construction the vibrations induced in the
armature are almost wholley taken up in the
corrugated spokes, so that but little vibration
is communicated to the spindle. This 1m-
provement greatly diminishes the humming
noise of the meter and reduces the wear of the

Jewel to a minimum. While the use of yield-

ing spokes of cross-corrugated sheet metal 1s

80
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preferred, any other suitable yielding connec-

tion between the armature and spindle may
be substituted, this connection being either in
the nature of yielding or elastic spokes or of
any other suitable form or arrangement, the
invention in this respect being susceptible of
a wide range of variation. To more effect-
ively diminish vibration and noise, 1 com-
bine with the yielding intermediary between
the armature and spindle a yielding interme-
diary between the spindle and 1ts bearing-
support. The latter yielding intermediary
may be any sort of vibratory bearing adapted
to take up or absorb a large part of the vi-
bration of the spindle and being applied,
preferably, to its upper end diminishes the
vibration that is transmitted to its lower end,
and hence diminishes the wear of the jewel.
1 have found that such yielding bearing alone
is insufficient to suppress the vibration and
render the meter silent and that the yielding
intermediary between the armature and spin-
dle if used alone is insufficient to render the
metersilent: but by applying both these yield-
ing intermediaries in combination I find that
they so cooperate with one another as to et-
fectually absorb the vibration and suppress
noise. The vibratory bearing for the spindle
is best made of a pin or wire of resilient metal,
as tempered steel, long and slender enough to
afford the requisite freedom of vibration, hx-
edly supported at one end, and effecting the
pivotal engagement at its opposite end. The
preferred construction is that shown in Figs.

bration incident to the alternating magnetic | 6 and 7, where the upper end of the spindle 1s

igele
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onand turns agalnst the jewel ¢, Wlneh 18

43

counterbored toform asocketrand a fixed jour-

nal or pivot-pin Liis provided, projecting down
into thissocket. The pivot L is best made of

a pin of resilient wire, preferably piano-wire,

1ts upper end being driven tight into a socket

In a bearing-sleeve #', which for the greater

portion of its length is counterbored at 7%,
forming a long tubular chamber in which the
pivot-pin L. may vibrate. This construction
facilitates the lubrication, since the socket #

serves as an oil-cup to retain the oil required

for lubrication.

I make no claim herein to a spindle having
an oil-receiving socket in its upper end en-
tered by a flexible pin, this being claimed in
my application Serial No 281,843, filed No-
vember &, 1904. -

The bea,rmo*-meee 7 1s fastened by a set-
screw in a boss #°, fixed on the bracket-arm 77,
so that the bea,rmcr-pleee can be readily ed-
justed to the desired height. The lower or

jeweled bearing, which is clearly shown in:

Fig. 6, presentsinitself nonovelty. Thelower
end of the spindle has a hardened pivot-pin s
inserted, the rounded lower end of which rests
ixed
in a plug preeeed up by a spring s° to prevent

- shocks damaging the jewel during careless

30

handling or 0therw1se
vide means for elevating the spindle in order
to lift the pivot s off irom the jewel during

. transportation, this means commonly con-

sisting of a screw-cap 7, formed with female
threads, which engage male threads ¢, formed
upon the exterior of the lower bearing 7/ .
The defect of this device heretofore has been

-that 1t was- possible to screw up the cap too
high, and thereby clamp the spindle too

- tightly against the upper bearing, with the

40

55

consequent liability of springing or injuring
some of the delicate partsof the meter.
is prevented by an improved construction,
(shown in Fig. 7,) the screw-threads ¢ bemo’
omitted frem the upper part of the bearmﬂ*
£ and terminating at such point that When
the cap has been screwed up just far enough
to lift the spindle to the desired height above
the jewel 1ts threads will run off the male
threads, so that any further turning of the
cap cannob litt it any higher. In this posi-
tion the central hole in the cap engages the

Jower partof the spindle and holds it centered

the cap being held centered by the engage-

ment of its thleeded portion with the un--

threaded upper part of the lower bearing.

The spindle when thus lifted is forced or

clamped tightly against the lower end of the

~upper bearing-piece 7, the lattér being set at

6o

such height that the upper end of the spindle
will bear against 1t upon the screwing up of

the cap ¢ to its extreme height, where its

65

threads disengage with those of the lower
bearing. The epindle 1s thus firmly held, so
that neither spindle nor jewel can receive any
injury during transportatmn

for.

the position of the adjustable piece.

It 1s common to pro-

This

. The same |

780,769

movement elevates the armature-disk, so that

1t bears against the overlying pole of the
damping-magnet (&, whereby it is held against
injury by any shocks incident to transporta-
tion. - |
Although the moving parts are made of ex-

-treme hU*htness and frletlon 18 reduced to the

minimum, nevertheless the friction is suf-

ficient to affect the accuracy of the meter at
starting and under a very light load (such as
one meendesoent lamp) unless compensated
It 1s usual to employ a compensating
device adapted to increase the stertmﬁ'-torque
or just balance the static friction. = A suitable
expedient 1s an adjustable plate M, preferably
of copper, which overlies the Iewer pole -piece

75

8¢

C? between it and the armature, and is &djllSt-’ _

able to uncover more or less of the pole-piece.

Other formsof friction adjustment are known.
With any such friction adjustment difficulty is
experienced in making an exact adjustment of
To facili-
tate the adjustment or readjustment of this
piece and enable it to be securely held after ad-
justment, I provide it with an adjusting device.

(Shown bestin Fig. 8.) The plate M is punehed
from sheet metal, “with a projecting tongue M’,

(shown in dotted lines in Fig. 18,) which is
bent under it, and in the eye formed by the
bend 1s soldered a screw-threaded rod%. This
rod passes loosely through a hole in a post N,
fixed conveniently to the plate I, and Wthh
has a slot in which turns an edJustmﬂ‘—nut W,
engaging the threads on the rod %. Fixed in
the post N is a guide-pin @, which projects
parallel with the rod # and enters between
the main plate M and its folded-under tongue
M’ 1n the position indicated in dotted lines at

v in Fig. 19. The elasticity of the sheet metal

causes 1t to grasp the pin » firmly enough to
prevent any looseness or rattling. A set-
serew o', screwing in a hole in the post N,
bears against the nut % to hold it in place
after adjustment. To adjust the plate M, it is
only necessary to turn the nut %', (the set-
screw @ being loosened,) whereby the screw-
rod « is propelled to right or left and advances
or retracts the plate M. When the correct po-
sition 1s attained, the screw 2 is tightened.
This affords a very simple and inexpensive
mounting and adjusting and fastening means
for the plete M. While it is prefera,ble to
make the tongue M’ integral with this plate,
yet this is not essential, as any construction
of tongue that will yieldingly embrace the
gulde-pin » will answer.

- The series coils E E are mounted on special
supports P P'.
exceptthattheyarerelatively inverted. Kach
has an ear w, preferably reinforced by solder-
ing a nut to it, as shown, for attachment by a
suitable screw to the supportlnﬁ*—-plete I, a
bracket-arm ' in a plane perpendicular to
that of the ear—that is to say, extending hori-
zontally.parallel to and adjacent to the arma-

The supports P P’ are alike,
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~on- the opposite bushing.

780,769

ture—and two rounded lugs w”* «0®, projecting
into the coil and engaging the opposite ends
thereof. these lugs being elastic and pressing
outwardly, so as to hold the opposite ends ot
the elliptical coil with great firmness. The
support P for the upper coil X has its lugs w°
projecting upwardly, while the support P’ for
the lower coil E has these lugs projecting
downwardly, as clearly shown in dotted lines
in Fig. 1. Theprojecting plates ' arespaced
sufficiently apart to enable the armature to
freely revolve between them. By this con-
struction the removal of two fastening-screws,
one for each support, enables the series coils
to be disconnected. |

The means for making circuit connections
with the instrument will now be described.

The connection-chamber B incloses tubular
posts of novel construction. (Shownin Figs.1,
4. and 5.) Theconnection-chamber is formed
of a rectangular box traversed interiorly by
the binding - posts Q@ R R, these being ar-
ranged, preferably, on the same level, so as
to be equally accessible from the top when
the cover B’ is removed. The rear binding-
post @ is constructed of a tube, preferably of
brass, the opposite ends of which are inclosed
in insulating-bushings S S, placed in holes
through the end walls of the connection-cham-
ber box. Thesebushingsareintroduced from
the interior and have flanges on thelr inner
ends. The binding-post @Q is constructed to
serve also as a clamping-stud for holding the
bushings in place and exerting outward pres-
sure against them, tending to force their
langes tightly against the inner faces of the

end walls of the box. To this end the qbind-

ing-post is provided near oneend with a flange
or spring-collar z, adapted to bear against the
flange of one bushing, and at the other end 1t

is screw-threaded and engaged by a nut v,

which is serewed out to bear against the flange
This nut 1s pref-
erably peripherally notched, as shown to the
richt of Fig. 1, so that it may be turned by
a key from above. The flange or collar « 1s
preferably made removable, so that it may be
applied to the binding-post after the latter 1s
in place within the box.
made in the shape of a washer, as shown at
z to the left of Kig. 1,and the binding-post
tube is formed with a groove «', forming a
reduced neck adapted to enter the notch in the
flange or washer w. The flange or washer «
is also made concave or dished and of elastic
metal, so that it serves as a spring-washer 1n
order that when tightened against the bush-
ing it will elastically follow up the bushing
in case the latter should shrink, and thereby
keep the parts firm and tight. T'he parts are
put together by first placing the bushings in
their holes in the box, then introducing the
tube Q from the left through the bushing,
screwing the nut # on its threaded end, push-
ing it through into the opposite bushing, so

Accordingly 1t 18

as to expose the groove 2/, and pushing the

washer 2z down into this groove, then tight-
ening the nut y to force the tube toward the
left and put the spring-washer under tension,
after which the binding-serewsz z are inserted.
The portion of the bushing S which is within
the opening through the casing surrounds the
serew-threaded end of the tube and insulates
it from the casing, while the flange of the
bushing serves similarly to insulate the nut
from the casing against which it is pressed.
The binding-posts R Rdiffer from the binding-
post Q only in that the metal tube isdivided at
the middle and an insulating - piece R’ is 1n-
serted in order that the current shall pass
around thisinsulation through the series coils.
Otherwise the construction is identical with
that of the binding-post . The right-hand
binding-post R can be inserted trom the-top,

fitted to the left-hand one, which is inserted

from the left through the bushing, and there-
upon the two be manipulated as one iIn pre-
cisely the same manner as in assembling the
binding-post Q. The binding-posts R R are
formed with notches at one side, into which
are soldered the series wires 2 3, which form
the terminals of the series coils E K and which
from said coils pass up through insulating-
bushings fitted in holes in the bottom of the
chamber B. The terminal wires 4 5 of the
shunt-coils D D are connected, respectively,
to the binding-posts Q and R. The wire 4
passes up through an insulating-bushing into
the chamber B and at its end is clamped by a
serew 6 to the binding-post ), while the other
end of the shunt-circuit 5 passes up through
another insulating-bushing and is clamped by
a similar screw to the binding-post R. The
circuit connections are made in the manner
indicated in diagram in Fig. 4, the line-wires
being connected on the left and the load-wires
on the richt. The wires are usually bared for
a short distance, their bared ends being thrust
into the binding-posts, with the insulation on
the wire passing into the insulating-bushings
S and pressing tightly against the end of the
binding - posts, whereupon the screws z are
tichtened on them. When all the connections
are thus made, the cover B’ is put in place and
fastened down by its fastening-screw B”. To
prevent any possible short-circuiting from
one binding-post or its connections to the
other, as by the careless use of a screw-driver,
the chamber B is divided by an insulating-
partition B?, made of any insulating board
or plate, which is sprung in, asshown 1n I1g.
4, its ends entering grooves or notches in the
end walls of the chamber. The connection-
box and binding - post construction thus de-
scribed presents several advantages. ltisex-
tremely simple and cheap, and the parts can
be put together with the utmost facility. The

tightening of one nut ¥ clamps fast simulta-

neously the two bushings at opposite ends.

' The spring-washer z takes up a considerable
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amount of shrinkage in the bushings befofq the
parts can become loose. Even if the shrink-
age should be such as to loosen the parts, the

bushmffs cannot come out nor can the circuilt .

connections become loose or be rendered ac-

cessible, so that they could be tampered with

without breaking the seal. The shunt-circuit
connection is made wholly within the cham-
ber, so that it is protected from tampering
and by the same seal used to protect the other

. conhections, and means is provided for guard-

ing against any accidental short cireunit In
case connections are made while the current
1S on. |

A novel mode of sealing the meter-case Wlll
now be described. |

The front shell A’ is fa,stened to the rear

shell by two screws T and T, Fig. 5. These,
with the screw B® which fastens down the

cover B, require to be sealed in order that

any opening or tampering with-the meter may
be detected. For this purpose the heads of
these screws are inclosed each 1n a counter-
sink or recess 7, the nick or slot for receiving
the screw-driver is made somewhat wider than
usual, and a small hole 8 is drilled through
the walls of the recess or housing in line with
the nick in the screw-head, and through this
hole and the coinciding nick is passed the seai-
wire 9, to which is applied a lead or other
seal 10 in any usual manner. The serew-head
closely fills the recess or countersink, so that
even if the wire were to be pulled or pried up
as far as possible out of the nick any attempt
to turn the screw would result in shearing off
the wire, and thus such tampering would be
detected. Heretofore seals have been made
by drilling a hole through the housing and
screw after the latter was inserted, which 1s
not only difficult and expensive, but weakens
the screw. Washers have also been placed

on top of thescrew and the sealing-wire thread-

ed through them; but these washers-are liable
to be lost and can be raised up and the screws
turned back, allowing access to the interior
of the meter-case. The present improvement
affords equal security, requires no special
serew, admits of the holes being drilled dur-
Ing the making of the parts and irr espective
of their final assembling, and enables the
screws to be tightened to within a half-turn

atany time that the shell and coverareapplied.

It must not be inferred from the particu-
larity with which the preferred construction
shown is described that this invention 1s lim-
ited to the details thereof, since, in fact, the

~invention is susceptible of a wide range of

60

65

fore speci

modification. or variation without departlncr

from 1its essential features.

I claim as my invention the followmo'—de-
fined novel teatures, substantially as herelnbe-
1ed, namely

1..In an electmc meter, a disk armature
having a large central opening, its spindle

_pas'sing centmlly through said Qpening, and |
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yielding supporting means mterposed between
the disk and spindle. -

2. In an electric meter,
armature, its spindle, and ﬂemble spokes con-
necting them.

3. In an electric meter, an annular disk

.armature, its spindle, and corrugated csheet—_

metal spokes connecting them.

4. In an electric meter,
armature, 1ts spindle, and an interposed spi-
aer hwmcr arms of flexible materm] support-
1ng said disk.

5. In an electric meter. an annuldr dl%k
armature, its spindle, and mterpoeed elastic
Supportmw means.

6. Inanalternating-current meter, theé com-

“bination of a disk arm.&ture colls o*eneratmo‘

an alternating field in which said armature
turns, a spindle for said armature, a yielding
intermediary between the armature and spin-
dle, and a yielding intermediary between the
spindle and its bearing-support.

7. In an electric meter, an armature-spin-

dle, a lower bearing therefor and a lifting de-

vice therefor havmor a limited range of move-
ment so that it cannot lift the spindle too high.

8. In an electric meter, an armature-spin-
dle, a lower bearing therefor, and a lifting de-
vice therefor comprising a screw-cap engag-

ing a threaded part, the threads on the latter

terminating at such level as to be disengaged
by those on the cap when the spmdle 1S llfted
to the desired limit.

. In an electric meter, a core formmo* an
open magnetic clrcult w1th an air-gap and out-
turned legs extending beyond said air-gap and
widely separated so astoavoid any closed mag-

‘netic circult between them.

10. In an electric meter, a core forming an
open magnetlc clrcult with pole - pieces ap-
proa,chmcr' each other and forming between

anh annular disk

an annular disk
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themanair-gap, ashunt-winding apphed with-

in said pole-pieces, and a series coil arranged

bpyond them, with a disk armature revolving

in sald alr-gap a,nd in proximity to said series
coil.

11. In an electrlc meter, a core forming an

open magnetic circult comprising connected
legs C' (', pole-pieces C° %, and outturned
legs C' (%, with a shunt-winding on said core
generating a magnefic lux through the legs
C" (' pole-pieces (7 C° and air-gap between
said pole-pieces and without any closed mag-
netic circuit between the legs C* (7,

12. In an electric meter, a core comprising
sections or stacks of punchings ) ¢ ¢, the sec-
tion 6 abutting against the ends of the sections
¢ ¢, and pairs of outer plates ¢ ¢ embracing
between them the sections ¢ ¢ and overlapping
and embracing the ends of the section ), with
secrews ¢ passing through holes 1n the punch-
ings and engaging the plates ¢’ ¢ for drawing
them together and holding the sections to-
oether.

13. In an electrlc meter, a core, a support-
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ing-plate in two sections fastened against the
core with a space between them, and shunt-
coils surrounding the core and confined 1n said
space. |

14. In an electric meter, a core, a support-
ing-plate in two sections I 1" fastened against
the core, said plate-sections having bracket-
arms for supporting the totalizer, and upper
and lower bracket-arms for supporting the ar-
mature-spindle bearings.

15. In an electric meter, a totalizer having
rearwardly-projecting ears with slots opening
respectively rearwardly and laterally, com-

bined with supporting-brackets having set--

secrews for engaging the slots in said ears.
16. In an electric meter, a totalizer having
rearwardly - projecting ears with open slots,
combined with supporting-brackets having
set-screws for engaging said ears, and gaging-
pins and notches formed on the totalizer and
brackets respectively for insuring the correct
location of the totalizer relatively to 1ts sup-

ports.

7. In an electric meter, a totalizer having
rearwardly - projecting ears, combined with
brackets having set-screws for engaging said
ears, one of said ears formed mth an open
slot wher eby by loosening the set-screws the
totalizer may be swung around the other ear
as a pivot.

18. Inan electric meter, adamping-magnet,
asupporting-plate fastened thereto, asupport-
ing-bracket to which said plate 1s fastened,
said plate and bracket provided respectively
with slots and set-screws permitting of an ad-
justment of the damping-magnet, and a gage
fastened to said magnet adapted to locate the
position to which the magnet is adjusted and
enable it if removed to be replaced to the
same position.

19. Inanelectric meter, a dampmo -magnet,
asupporting-plate fasten ed thereto projecting

rearwardly and having slots, & supporting-
bracket having set-screws engaging said
slotted plate to permit the adjustment of the
magnet, and a gage fastened adjustably to
said magnet and adapted to abut against said
bracket, for the purpose set forth.

20. In an electric meter comprising a core
having a polar projection, a winding for ener-
¢izing the core, and an armature rotating ad-
jacent to said projection, a friction adjust-
ment comprising a plate adjustable relatively
to sald core, a screw secured to said plate, a
nut engaging said screw, and a fixed support
for said nut, whereby the turning of said nut
displaces said plate.

21. In an electric meter, a friction adjust-
ment compr 1slng a plate M a screw u fastened
thereto, a fixed support N thI'OLwh which said
screw passes and having a recess, and a nut
engaging the screw and turning in said recess.

29. In an electric meter, a friction adjust-
ment comprising a plate M, a screw « fastened

screw passes and having a recess, a nut en-
oaging the screw and turning in said recess,
and a set-screw screwing in said support and
acdapted to be tightened against said nut.

23. In an electric meter, a friction adjust-
ment comprising a plate M having a yielding
tongue M’, a screw adjustment for displacing
sald plate, and a fixed guide-pin v embraced

between said tongue and plate.

24. In an electric meter, a friction adjust-
ment comprising a plate M having a project-
1ng tongue M’ bent back on it and forming an
eye, 9 screw u tastened in said eye, a fixed
ouiding - pin » extending parallel with said
screw and embraced between the tongue and
plate, and adjusting means engaging sald
serew for displacing the plate.

25. In an electric meter, a series coil and a
support therefor comprising a plate having

- {ugs entering the coil and pressing outwardly

against if.

26. In an electric meter a series coil and a
support therefor comprising a plate having a
fastening - ear, a bracket-arm, and two lugs
entering the coil and pressing outwardly

“agalnst 1t.

27. In an electric meter, a supporting-plate
I, a core, two series coils E E confined be-
tween the core and saild plate, and supports
for the coils comprising plates fastened to
the plate I and having lugs entering the coils.

28. In an electric meter, a series coil, and a
support therefor comprising a plate ha,vmg ,
bracket-arm, two lugs projecting therefrom
entering the coil at opposite points and press-
ing outwardly against it, each lug expanded
laterally to form rounded ears engaging the
opening within the coil.

29. In an electric: meter. binding - posts
formed of two alined tubular metallic sec-
tions, an insulating-piece uniting their adja-
cent ends, and insulating-supports for their
outer ends.

30. In an electric meter, binding - posts
adapted to receive at one end of the casing
the line-wires and at the other end the load-
wires, the one formed of a continuous tube
Q. and the othersof a divided tube R R, with
an interposed insulation R’ and supports for
the outer ends of said divided tube.

31. In an electric meter, a casing iormed
with a connectlon - ohamber parti ulOI]Bd off
from the main chamber, and binding-posts in
sald connection - chamber adapted to receive
both the line and the load wires, the series
winding of the meter connected between two of
said binding-posts, and the shunt-winding con-
nected between one of the same two and a bind-
ing-post for the opposite line-wire, all the me-
ter connections being inclosed Wlthm sald con-
nection-chamber. |

32. In an electric meter having a casing,
insulating - bushings entering opposite holes
in the casing and flanged on their inner ends,

' a binding-post comprising a tube with its ends
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enﬂacrmﬂ' said bushings, and means engaging
sald tube for forcing the bushings from each
other to hold them in their respective holes.
33. In an electric meter having a casing,
insulating - bushings entering opposite holes

in the casing and flanged on their inner ends,

10

a binding-post comprising a tube with its ends
engaging said bushings, a flange on said tube
engaging one bushing and a nut thereon en-

oaging the other to force the bushings from.

each other to hold them in their respective

- holes.

20

34. In an electric meter having a casing,
insulating - bushings entering opposite holes
in the casing and flanged on their inner ends,
a binding-post comprising a tube with its ends
engagingsaid bushings,said tube being formed
with a groove near one end, a detachable col-
lar entering said groove to form a flange on

‘the tube, and a nut screwing on the opposite

end of the tube.

35. In an electric meter having a casing,
insulating - bushings entering opposite holes
in the casing and flanged on thelr inner ends,
a binding-post comprising a tube with its ends

engaging sald bushings, and means engaging |

said tube for forecing the bushings from each

other, said means including a resilient part

adapted to yield as the parts are tightened,

780,769

and subsequently to expand and take up any
shrinkage of the bushings.

36. In an electric meter having a casing,

insulating - bushings entering opposite holes

in the casing and flanged on their inner ends,

a binding-post comprising a tube with its ends

engaging said bushings, a spring-washer en-
gaging said tube near one end and bearing

on one bushing, and a nut screwing on the

tube near the other end and bearmﬂ' on the
other bushing.

37. In an electric meter, binding-posts, and
an insulating-partition separating the binding-

' posts of opposite potential to protect against

accidental short-circuiting.
- 38. In an electric meter, a casing having a
tastening-screw with 1ts head entering closely

3C
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within a deep socket, a hole through said

socket coinciding with the nick in the screw-
head, and a seal-wire traversing said hole and
nick, whereby the turning of Sald screw will
shea,r the wire.

5¢

In witness whereof 1 have hereunto signed

my name in the presence of two subscribing

witnesses. |
- JAMES J. WOOD.
Witnesses:
- ArTaur C. FRASER,
FrED WIHITE.
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