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Lo all whom it may concern:?

Be it known that I, Doxvawn J. Axcus, a
citizen of the United tates, residing at In-
dinnapol's, in the county of Marion and
“tate of

gnd.l wma, have invented a new and
useinl Alovable Element for Meters, of
which the following is a specification.

It 1s the object of my invention to provide
an improved construction and mounting of
the movable element of a meter.

The general arrangement of the meter and
the structure of the stationary element form
thu %n’,' cb-matter of my co- pending appli-
cation 'er. No. 235,573, and the two point
;uspm ien of the movable element on the
toision wire forms the submct matter of my
co pentling  application Fer. No. 285,574,
Loth of even filinr date hmew:th, and the

ton and mounting of the pen form
joct-matter of my co-pending appli-
n cer Noo 392,086, filed June 26, 1920.

i lie nresent application relates to the de-
tails of construction of the movable ele-
mont und of the mounting of the torsion
wire. '

Thy sccompanying drawings ilustrate my
invention as applied to an electric meter.
HE T is o vertical section throuch an

meter embodying. my invention'

i o scetion on the line 2—2 of IMig. 1'
3 is 5 ve tieal sertien on a larger smle

1 opaitial “L‘Vndﬁn, throu h the W“rkmo
clemeris of the meter; Ifig. 4 is a se tion on
the Ine 4—4 of Ig. 3; Fig. 5 is a hLori-
zo il uw( tonn throuel the meter, w'th some
parts broken away, ‘he S"Ctl()ll being taken
e st vy on the Jine 5— 5 of i i, 1; Fig,
$ 18 n speetive on o ]m'(‘-'er seale of the

mounting (l)i the suppo ting stafl of the
mov dLH‘ cln cnt on the torzion wire; Fig. 7

situdinal sectional detail of this stafl
with the parts broken away so

that the vemainder may be on a still laracr
seales 8 and 9 are detail perspectives
of the uction of the rivet snd wacher
which are used for clamping the torsion

<wire ot the ends and also for fastening to

il

the main supporting staff at an intarme-liats

point; [Mig. 10 is a perspective detail of the
spTing- mcssed cisk in which the upper end
o{ the 1 wsion wire zs mounted; Fig. 11 1s 2

rerspective detail of the serew in which the
'awon

o1 1 of the torsion wire is mounted;
u‘cpc tive detril of one of the

: es by which the movable coil
is mounted on the main supporting staff;

Fig. 18 is a transverse section through one
of the movable coils, showing its mounting;
Tig. 14 is a perspective view of the remov.
able pen; and Fig. 15 is a perspective detail
of the clip by which the pen 1s supported on
the main suppomnfr staff,

The main casing 10 of the meter is di-
vided by a vertical partition 11 into a front
compartment 12 containing the record-mak-
ing parts and the rear compartment 13 con-
taxnlno the metering parts. The metering
parts and the record- making parts are all
supported on the partition 11. The rear
compartment 13 is closed by a removable
back 14; and the front compartmert 12 is
closed Ly a hinged front cover plate 15
which forms the frent. su,es, and top of
guch compartment and has win‘lows
17 of plass or other trarsparent materi:l in
front and top.

“uitably mounted in the {rent comp-rt-
ment 12 are a supply roll 22 en'l a windiny
roll 23 of a recorl sheet 24; which passes
over suitable auides 25 and 26 and a feel
roller 27, so that it has a horizontal por'ion
virible throueh the top window 17 »nd on
which the record is made by a pen 28, and
a vertienl portion o1 which the mest re-
certlv made part of the record is visible
threush the front winlow 16, The pen 28
carre’ o pointe f“) which moves eove an
indieatin~ scale 30, go that visual inlication
of the instntaners con'i“ion bo'nr mea-
sured is giver: The recor1 sheet is Ariven
in any ru'table mnnner, as by clockwo k,
preferably inclore 1 in a c¢vg'ne 81 monrtoi
with'n the comnartme-t 12. " h's driving

16 »nd

70
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50

meas onerater the wind n~ voll 23 and the -

feerd »aller 27. 10 anv gt ble manner.
Mountel wi'h’ n the comns tfn"lt 13 an
the part'tion 11 “s the s'a*irnar
netic frame 25 of the mete in~ me"s ~T +the
meter. This frame= in the electric met r
shown carries in anv snitable manrer “he

ctationary eni’'s 26 wh'ch nroduce the ce-
sired magneti- field. Mt its aprer en 1 ‘h»
frame 25 is provided wi'h an ink well or

cup, through an ar~-shapel <Tot 28 i the
cover 39 of which the rrar en] of the »en
28 dips to feerd the pen bv eanillary actinn,
TFastened to the Iower end of the frame 35

thele is a lLiguid-holding cup 40, into. which

v partition 41 from the frame 35 prme(tq
wan‘r\"lf’dh' to form a baffle plate vetarding
the liquid movement thu'eln Suitably
mounted in the lower end of this partition
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41 is a disk 42 which in turn carries a split
screw plug 43 (shown in detail in Fig. 11)
for supporting the lower end of the torsion
wire 44 on which the movable clement of the
meter is carried. The upper end of the tor-
sion wire is correspondingly mounted in a
disk 45 (shown in detail in Fig. 10) spring-
pressed upwardly by a sprmrr 46 within a
hollow plug 47. “This plug 47 has a screw-
threaded mounting within one end of an ad-
justing lever 48 and in a pair of lock nuts
49, and the adjusting lever 48 rests on a
bridge 50 mounted on the upper end of the
frame 35. The upper face of the disk 45
and the lower end of the screw plug 43 are
recessed to receive a rivet in which the ends
of the torsion wire 44 are fastened. This
rivet comprises a head 51 and a shank 52,
and a cobperating washer 53 through which
the shank 52 projects; so that by riveting
the end of the shank 52 the head 51 and
washer 53 are clamped together. The under
face of the head 51 is prowded with a
groove 54 around the shank 52, which groove
communicates with two opposite radial
grooves b, so that the torsion wire may be
laid in these grooves either part way or all
the way around the shank 52. This fur-
nishes a rigid fastening for the ends of the
torsion wire, withont nﬁ'ectm;_; the charac-
teristics thereof.

A similar washer and rivet are provided
at an intermediate point in the wire 44, but
here the shank 52 is slightly longer and
projects throueh the wall of the main sup-
porting staff 56 which carries the movable
elernent of the meter; so that at this inter-
mediate point the tor sion wire 44 is riveted
to the staff 56, and when the staff turns
about its axis, alonz which the torsion wire
lies. the parts of the torsion wire 2bove and
below this riveted point are twisted or un-
twisted. This fastening provides a rigid
attachment between the intermediate point
of the wire and the staff, without affecting
the temper of the torsion wire, ns would be
the case if solder or other heat-requiring
fastening were used.

The staff 56 is a flattened tube, with a
tongitudinal slot extending its full length
on the opposite wall from that to which the
intermediate rivet is fastened. This slot
permits the ready attachment of this inter-
mediate rivet to the wire and staff, for it is
wide enough to permit the passage of such
m'et Tt also permits the torsion wire to be
put in place within the staff without the ne-
cessity of being threaded all the way
through the staff; it is for the same reason
that the serew plug 43 and disk 45 are slot-
ted. The staff 56 is convemiently made
from a strip of sheet metal bent into the
desired shape. In order to hold the staff
56 in upright position on the wire 44, it is
provided, preferably only at the upper end,
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with an integral guide finger 57 which is
bent down across the end of the stalf and is
provided with a hole 58 through Which the
tersion wive 44 extends. This provides o
guiding support for the staff 56 on the wire
44 at a point removed from the point of
rigid attachment formed by the intermedi-
ate rivet 51. The general idea of mounting
the movable element of the meter on the
torsion wire by this two point support—one
point of 1igid attachment and one guiding
point——fov‘ms the subject-matter of my co-
pending application Ser. No. 235374,

A ﬂ‘l*tpned insulating tuhe 60 (shown
in detail in Fig. 12) forms the direct sup-
port for each pair of movable coils 61.
In the mster shown there are two pairs of
movable eoils 61, each pair acting as a unit
and cobperating with one pair of the sta-
tionary coils 36, of which there are also
two pairs shown; but the number of sets
of cobperating coils may be anything de-
sired. All the sets act correspondingly to
produce a deﬂecﬁon of the movable element
of the meter. Each insulating tube 60 is
of such size that it fits closely over the
main supporting staft 56. The edges of the
main supporting stafl 56 ave provided with
t1o sets of notches 62 beneath éach insulating
tube 60, and the insulating tube 60 is cla mped
to the staff 56 by wire “ela amping clips 63
which extend around the tube 60 opposite
ench set of notches 62 to force the insulating
material of the tube 60 into such notches,
This holds the ingulating tube 60 firmly in its
proper place on the main supporting staft 56.
The wire clips 63 also constitute the terminals
of the associated pair of movable coils 61, the
free ends of the wires of such pair of
coils being soldered or otherwise tastened
to such r~]1m and the clips being connected
by flat whjps 64 to the bm(hntr posts 65
mounted in the frame 35. The strips 64
extend from their wire clips to their bind-
ing posts in opposite directions around the
staff, so as to balance each other in their
mechanical effect on the torque of the mova-
ble element. The ends of the flattened
insulating tube 63 are slit near each edge
to L3"()171(1(\, tongues 66 at hoth edges at
each end. These tongues are bent outward
to lie angainst a portion of the outer face
of the associated pair of movable coils 61,
and thes> movable coils are lashed to these
tongues by threads 67. This forms a rigid
mmmtmw for the movable coils 61 on the
main suppmtmd staff 56. By having the,
staff 56 and tube 60 flattened, they ploduce
a minimum displacement of the associated
pair of movable cnils 61 where they pass
beneath such coils.

To the lower end of the main supporting
staff 56 is attached a sheet metal elip 70,
which has formed on it 2 paddle 71 dipping
into the liquid in the cup 40, so as to provide
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a damping device. The flattened character
of the main supporting stafl 56 facilitates
the attachment of this elip 70.

Another sheet metal clip 75 (shown in
detail in Fig. 15) is mounted on the upper
end of the main supporting staff 56, for

nrymu the pen 28. This sheet metal clip

5 has two upwardly extending arms 76
I which there are registering slots 77, the
plane determined by these slots 77 belncr
displaced forwardly from the. torsion wire
44, as is clear from Fig. 8. The slots 77
receive a knife blade 78 on which is mounted
a pen carrier 79. This pen carrier has at-
tached to it at its forward end the pen
28, by a pair of fingers 80 surrounding
the tubular body of the pen (as is clear
from Iig. 14). To the rear of the knife
blade 78, the pen carrier 79 has a curved
offset portion 81 where it passes the torsion
wire 44, so that it will not interfere with
such torsion wire; and beyond such offset
portion is provided with a rearwardly pro-
jecting screw 82 on which is screw mounted
a counterweight 83, which may be adjusted
to control the vertical position of the mark-
ing end of the pen 28 and its downward
pressure on the record sheet. The pen unit,
comprisi ng the pen 28 proper, the pen
carrier 79, and its supporting knife blade
78, may 1'ead11y be removed, by lifting the
knife blade 78 from the slots 77. Such re-
moval is desirable for convenience and pro-
tection in shipping and installing the meter,
and in filling and cleaning the pen.

In order “to adjust the torsion of the
torsion wire 44 to bring the pen 28 and
the pointer 29 to the proper zero point, the
ad]vstmu lever 48 may be operated to

very the circumferential position of the
upper end of the torsion wire 44. This
is conveniently done by providing the outer
end of the adjusting lever with a fork 85,
throuma which an admstlng screw 86 pro—
jects. This adjusting s-rew 18 provided with
a slotted nut 87 which codperates with
the forlk 85, so that when the screw 86 is
turned the nut 87 and therefore the outer
end of the adjusting lever 48 are moved to
vary the circumferential position of the
upper end of the torsion wire 44. Preferably
the screw 86 extends throuofh the partition
11, and is provided in the “front compart-
ment 12 with a knurled head 88, wheérehy
it may be operated, the screw bemg held
in proper poswtlon with relation to the parti-
tion 11 by the head 88 and a pair of lock nuts
89 in the compartment 13.

T claim as my invention:

1. In o meter, the combination of a tor-
gion wira, a hollow staff along which said
wire extends substantially axiallv. said staft
heing provided with a longitudinal slot so
that the torsion wire may be inserted later-
ally into it, fastening means for attaching

8

to said staff a point of said torsion wire
within 1%, and a
mounted on said staff,

2. In a meter, the combination of a tor-
sion wive, a stafl along which said wire ex-
tends substantially axially, said staff being
provided with a longitudinal slot so that
the torsion wire may be inserted laterally
into it, a rivet insertible through said slot
for rigidly attaching to said staff a point
of the torsion wire within it, and a movable
meter element mounted on said staff.

3. In a meter, the combination of a tor-
sion wire, & sheet metal member bent into
the form of a slotted tube along which said
torsion wire extends sabstan’fmlly ‘L\mlly
said slot permitting the lateral insertion-of
said wire into sald tube, and a movable
meter element mounted on said tube.

4. In an electric meter, the combination
of a torsion wire, a hollow staff along which
said wire extends substantially axially, said
staff being fastened to said wire within it,
and a pair of coils mounted side by side on
said staff on opposite sides thereof, said f

movable meter element:

70

~3
o

80

staff being flattened in the plane of said -

colls so as to produce 2 minimum displace-
ment of the coils where they pass it,

. In an electric meter, the combination
of a torsion wire, a hollow staff along which

said wire extends 511b¢tant1f111y axia Hy, said

staff being fastened to said wire within it,
and a pair of coils mounted side by side on
said staff on opposite sides thereof.

6. In a meter, the combination of a sheet
metal member bent into the form of a flat-
tened tube slofted along omne flat side, said
sheet metal member h‘LVlﬂO at an end an
tegral guide finger bent across the end
and pr0v1dea with a perforation substan-
tially in line with the axis of the tube, a
torsion wire extending through said per-
foration and through the tube Subst‘mtmlly
along its axis, and a rivet insertible through
said slot and fastening said torsion wire to
said tube at a point removed from said
ﬁnner

In a meter, the combination of a sheet
metal member bent into the form of a tube,
gnid sheet metal member having at an end

an integral guide finger bent across the end

and erdded with a vperforation substan-
tmﬂy in line with the axis of the tube, 2
torsion wire extending through said per-
foration and through the tube substan‘:n]lv
along its axis, and means fastening said
torsion wire to said tube at a ‘oomt removed
from said finger.

8.-In a meter, the combination of a tor-
glon wive, a $stafl along which said wire
enends substantially axially, said staff and
said wire being fastened together ot a point
within the staff, a tube telescoped over said
ct‘mff said staff being provided with notches,
a clip around said tube in the plane of
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said notches to force part of the tube into
the notches in the stafl to lock the tube and
stafl together, and a movable meter element
mounted on said tube.

9. In an electric meter, the combination
of a torsion wire, a staff along which said
wire e\tends subﬂtqntlallv ‘1\11113' said staff
and said wire being fastened together at a
point within the staff, a tube telescoped over
said staff, said tube being of insulating ma-
terial and said staff bemfr nrovided with
two notches beneath said tube, two clips
avound said tube in the planes of said two
notches respectively to force parts of the
tube into the notches to lock the tube and
staff together, and a coil mounted on said
tube and having terminals connected to said
two clips respectlvely

10. In an electric meter, the combination
of a torsion wire, a staff qlonv which said
wire extends substantially axially, said staff
and said wire being fastened together at a
point within the St‘tff a tube telescoped
over said staff, said staff being provided
with notches, a chp around said tube in the

plane of said notches to force part of the
tube into the notches in the staff to lock the
tube and staff together, and a pair of coils
mounted side by side on said tube on oppo-
site sides thereof, both staff and tube being
flattened in the plane of said coils.

11. In an electric meter, the combination
of 2 torsion wire, a staff along which said
wire extends substantially axially, said staff
and said wire being fastened together at a
point within the staff, a tube telescoped over
said staff, said tube being of insulating ma-
terial and said staff belng promded with
two notches beneatn said tube, two eclips
around said tube in the planes of said two
notches respectively to force parts of the
tube into the notches to lock the tube and
staff together, and a pair of coils mounted
side by side on said tube on opnosite sides
thereof, both stafl and tube being flattened
in the plane of said coils, and terminals of
said coils being connected to said two clips
resnectively.

12. Tn a meter. the combination of a tor-
sion wire; a slotted staff along which said
wire extends substantially axially; a rivet
fastening to said staff a point of the wire
within the latter, said rivet comprising a
shank extending through the staff, a head
on said shank. and a washer between which
and the head the wire is clamped, said head
being an arc-shaped groove around the
shank and a patr of opposite radial grooves
communicating with the arc-shaped grooves
so as to receive the torsion wire; and a mov-
able meter element mounted on said staff.

13. In an electric meter, the combination
of a torsion wire, a staff along which said
wire extends substantially axially, said staff
and said wire being fastened together at a
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point within the staff, a tube telescoped over
said staff and fastened thereto, and a pair
of coils mounted side by side on said tube
on opposite sides thereof, said tube being
slotted at the ends to provide fingers which
are bent outward to engage said coils.

14. In an electric meter, the combination
of a torsion wire, a staff along which said
wire extends substantially axially, said staff
and said wire being fastened tO" ther at a
point within the staff, a tube teles oped
over said staff and fastened thereto, and a
pair of coils mounted side by side on said
tube on opposite sides thereof, said tube
being slotted at the ends to provide fingers
which are bent outward to engage said coils,
said staff and tube being flattened in the
plane of said coils, and said fingers being
bent outward substantial.ny in the plane of
the coils.

15. In a meter, a torsion wire; a movable
meter element mounted therecn; a rivet at-
tached to an end of said torsion wire, said
rivet comprising a head, a shank, and a
washer held against the head by the riveting
of said shank, and one of the faces between
said head and washer being provided with
a cireular groove around raid shank and
a radial groove communicating with said
circular groove to re-eive the torsion wire:
and a supporting member against which
said rivet bears.

16. In a meter. a torsion wire. a movable
meter element mounted on said torsion
wire, head members on the ends of said tor-
gion wire. abutments against which soid
head members bear. anc a hollow plng ia
which one of raid abutments is spring-
mounted so as to put lension on said torsion
wire, said hollow plug being cireumferen-
tially adjustable.

17. In a meter. a torsion wive. a movahle
meter elemant mountec on said tor-ion wire,
head members on the ends of said toveinn
wire, abutments aoainst which said heed
members bear. a hollow serew plug in which
one of said abutments is spring-mounted so
as to put tension on said torsion wire, ad-
justing nuts for adiusting said serew plug
longitudinally, and means for adjusting said
screw plug circumferentially.

18. Tn a meter. the ccmbination of a shect
metal member bent into the form of a tube
slotted along one side, said sheet metal mem-
ber having at an end an integral cuide finger
bent across the end and provided with a per-
foration substantially in line with the axis
of the tube. a torsion wire ext~nding through
said perforation and through the tube rub-
stantially along its axis, and a rivet in-
sertible throunh snid slot and fastening said
torsion wire to said tube at a point removed
from said finger.

19. In an electric meter, the combination
of a torsion wire, a staff along which said
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wire extends substantially axially, said staff
and said wire being fastened together at a
point within the staff, a tube telescoped over
said stafl, said tube being of insulating ma-
terial and said staff being provided with
a notch beneath said tube, a clip around
said tube in the plane of said notch to force
part of the tube into the notch to lock the
tube and staff together, and o coil mount-
ed on suid tube and having a terminal con-
nected to said clip.

20. In an electric meter, the combination
of a torzion wire, a staff along which said
wire extends substantially axially, said staff
and said wire being fastened together at 2
point within the staff, a tube telescoped over
said stafl, said tube being of insulating ma-
terial and said staff being provided with a

5

notch beneath said tube, a clip around said
tube in the plane of said notch to force part
of the tube into the notch to lock the tube
and staff together, and a pair of coils
mounted side by side on said tube on oppo-
site sides thereof, both said staff and tube
being flattened in the plane of caid coils,
and a terminal of said coils being connected
to said clip.

In witness whereof, I have hereunto set
my hand at Indianapolis, Indiana, this 15th
day of May, A. D. one thousand nine hun-
dred and eighteen.

DONALD JAMES ANGUS.

Witnesses:
R. E. Kennepy,
E. P. Hixson.
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