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- To all whom it may concern: | . - | within a casing of drawn metal of circular form con-
Be it known that I, CHARLES E HOLMES a citizen | sisting of a back and cover. Riveted to the back 1
of the United States, residing at Lynn, in Lhe county | are two supporting feet 2 and 3 for mounting the meter
of Essex, State of Massachusetts, have invented cer- | on a wall or other support. These feet are made from
tain new and useful Improvements in Meters, of which | metal étlips bent to the proper shape and riveted to 0
- the following is a specification. . the back 1, the foot 2 being of key-hole form and the
This mvenmgn relates to electric meters, W{th spe- | foot 3 in the form of a slot opening at the side. By
dl‘ﬂ reference to 111teﬂmt1nﬂ' electric meters' of the this censtructmn the screws for supporting the meter
h motor type. o | may be secured in position and the meter afterwards
10 | The invention relates more p&t‘tlﬂlﬂdlly to mteﬂ placed thereon by placing foot 2 over the upper $crew, 65
grating induction meters, but certain Ie&tures of the | then ldwering the meter until the screw is at the top
invention are applicchble also to direct-current inte- | of the opening and then turning the meter on the upper
grating motor meters, and other features are agphcable gcrew as a pivot until the foot 3 is in proptr rolation
 to electrlca,l measuring mstruments of all cﬂaqses to the lower screw. It will be seen that this construc-
15" The primary object of my invention is to reduce tion also permits taking the meter from the wall with- 70
| the cost of meters of this type, and I accompilish this | out removing any screws. At the edge of the back
by constructing and arranging the parts so ithat the | 1 on one side is a tongue 4; and the cover 5 is provided
‘meter is of small size and light weight, by making | with an eye 5 on that side. Secured to the back on
"many of the parts of sheet-metal pumhmﬂs some of | the opposite side is a stiff flat spring 6 having a button
20 them having integral arms bent in proper relation to | 7 thereon extending through a slet in the back 1 and 75
. support other parts,. by eliminating ‘binding-posts and | extended at its upper end to formn a tongtie & which
running the leads direct to the coﬂs of the meter, and | is bent at an ann’lu and 1s adapted to protride through

by securing many of the parts toaether W1th0ut usmﬂ ‘an eye in the cover 5. This tongue 8 is provided with

It

SCrews. . o | a hole through which a sealing wire may b passed
2}:') ~ Another ob]ect Of my mventlon is to m%ke the parts_ ‘to prevent anyone from gaining ¢ access to the meter.  of
of the, meter readﬂy accessible, and one way which All of the operating mechanism of the fueter is sup-

I have adopted for accomphshmﬂ' this is to assemble | ported on a centml diaphragm ot supportity member 9,
all the parts on a supporting member and hetachably and. this supporting member is detachably mo L111LE>€1' |

- securing this member within the casine of the meter. | within the casing. The entire opemting, mechanisin

30 Another object of my inveéntion is to- provide an | can therefore be quickly and readily taken out of the. 85
_improved means for adjusting the damping effect and | casing so that all parts are perfectly accessible for in-
with it the speed of rotation of the Mnoving element spectwn or repair, and this may be done without even

of the meter. .. removing the meter from the wall or other suppmtll. |
These and other ob]ects ton'ether Wlth the details | For this purpose the supporting member 9 is provided'

35 of construction and mode of opemtmn of my improved | with threelugs 10, two of which enter receivers or open- | N0
meter, will be better understood. by reference to the | ingsin strips 11 Whu:h arc riveted to the back 1. -A stifi
following deacrlptlon taken in connection with the | flat spring 12 turned up slightly at its outer end and

; accompanymﬂ' drawings, which illusirate tllle pre- provided with a suitable receiver or opening is riveted -

-ferred’ embodiment of my invention. [ to the back at the top of the meter. Tosecure theoper- _1
40| The novel features of my invention will be deﬁmtely ating mechanism in position within the casing the two 95
| dicated in the claims appended hereto. - Tower lugs 10 on the supporting member 9 are ingerted

- In the drawings, Figure 1 is a perapeatwe view of | in the holes in the strips 11 and then a'slight dowrward
L’.he, meter; Fig, 2 is a front view with the cover re- | pressure on the supporting member causes the npper
| mgwed Fig. 3is a top view of the operating mechan- | lug 10 to engage the spring 12.and force it umvard until
45 lsm,, Fig. 4 is a back view of ihe same; Fig. 5 is a view | the lug entersthe holc ' the spring and the latter then 100
~ of j:_f‘e guard Kig. 6.1s 2 plan view of the supportmg _snaps over it and holds the. operating mechanism se-
bLI‘ Fig. 7 18 a pla,n view of the back plate of. the “curely. The cover 5 may then be put on by hﬂokmg |
Flg 818 a plan view of. the disk armature; Fig. ! the tﬂngue 4 in the eyeonone side of the cover preﬂsmg-
9 13 é. perspectwe view of the upper bearing; I‘lg 10 | button 7 and then pressing the cover down over the.rim
‘50 is aperspective view of the lower bearing; Fig.-11 is | of the back, whereupon the button is released and 105
. & ﬂqctlonal elevation -of the tube ca,rrmng the bearing | spring 6 snaps back carrying tongue 8 through the eye
. blouk Fig. 12 is a detail of the magnetic circuit; Fig. | in the cover. The cover is then held securely.on both
" 13 is a perspective view of the armature of the damp- sides and a seal wire may be thre&ded thmughthe open-
ing. ‘devlce and I'ig. 14 shows a detail of the casing. | ingin tongue 8.

Rili I{?&mng_to the diawings, the meter is inclosed | As abﬂve described, all the aperatmg parts df the me- 110
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) _l}( [ween the sets of laminge
23 consisting of o punching of sheet copper in the form

DO

Ga

meter motor as

R

it

ler are secured on a supporfing member 9, and this
member s preferably a shect-metal punching.  As the
mmotor mechanism is secured o one side of the member
9 aud the magnetic retarding device on the other side,

the member 9 is preferably made of iron or other mag-
netic material in order to take advantage of 1= shiclding
effeet against maenetice fields.
torms the member 9 is shown in Fig. 6; its outer edee is

turned over at right angles along the line of the dotted

The punching which

circle, and the portions 10 are bent as indicated by the

dotted lmostnfmm the projecting lugs 10 above referred
to. The member is punched so"as to form portions 13

13 and 14, 14, which may be bent at right angles alunrr |

the dottod lines. to support parts of the meter. The
portions 13, 13 are bent backwards as shown in Figs. 2
and 3 and support a part of the meter motor. As 1s
usual in mnduction meter motors, the magnetic. circuit
consists of bundles of la-mmntmns of sheet metal on
which series and potential coils are wound.  One set of
lamine 15 are U-shaped and are secured together by
hrass tubes 16, as shown in Fig. 12, the ends of which are
expanded to hold the Iaminge towthor
if destred he insulated with an outer coating of enamel.
When properly secured together by the tubes 16, the U-
shaped laminae 15 are mountediin an inverted posttion
by bolts or screws 17 which arve inserted through the

tubes16 and serewed into threaded openingsin the ends:

ol the arms 13. By this construction the laminge are

held tightly mrrvtl-mr independently of the screws 17 so

that even if the screws become loose there will be no
rattling or humming in the meter.  Another sot of lami-
nee 18 are secured together in like manner and placed
between the legs of the U-shaped set 15 for the purpose
of short-circuiting o large part of the maenetic flux im-

posed by the potential coils leaving but a small part to .

pass through the disk.  The air gaps between the two
sets 1o and 18 are spaced by metal tubes 24 which not
only determine their widih lmt insure them against
changoe,

the U 15 and connected in series. Opposite the ends of

of wlain !‘1\" laree eross-seéction.  The disk armature 22

ol the motor 1s arranged for rotation in the narrow spacce

15 and 20, A starting plate

of a double loop as shown in dotted lincs in Fig. 3, is

Jmounted in position with a leg of the U (,xtvndmar
through each loop and is horizontally adjustable as

shown in dotted lines in Tie. 4. The operation of the
hus construcied will be readily undm-
stood by those skilled in the art.

The shaft 25 of the disk armature is mounted for rola-

tion in beacings sceured on the front of the supporting

member 9. To simplify the construetion and facilitate
adjustment of the bearings, projections 26, ave struck
up from the supporting member 9 as shown in Fig. 6
between whies  the ‘bearings held. The upper

oy

“bearing 27 consists of 4 punching of sheet brass,. as

shown in Fig. 9, having its cnds bent at right angles to
the hody portion and provided with a key-hole slot.
The lower end portion

Tubes 16 may

Potential coils 19, 19 are wound on ihe legs of
the lees of the U, as shown in Fig. 4, are mounted a

third <ot of Taminie 20 around which the gories cml 21 1s |
wonnd, the Intter ¢ onsisting of only a few turns of wire

28 has .an opening therein

throngh which (he Feduced upper end of the sh, all, 25

1t ’mll ”lllh be scen that the upper bear mw
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while the rough sapphires are being repolished.

2.
mngnf*t is supported by a shéet-metal punching 41 held

.fl_"
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1-~1{nu1111, ‘uljutiahlv by merely loosening (]
which holds it and moving it vertically !
projections 26 by means of the upper end

¢ One SCrow
etween the
pmt]nn 2G

The support 30 for the lower bearing for shait 25 is also

ol sheet metal and slides between projections 26 struck
np from the supporting member 9 and a bracket 45 se-

cured by yivets to nwmlwr 9 or formed inteeral with
the member 9 as the arms 13 and 14 are; the lower end
ol the hearing is hent at right angles to facilitate ad-

Justment and a key-hole slot is proy ided as in the ease

of the upper bearing.  Above the Lm'—lmlo slot are two
projections 31 1111{‘”‘1..11 with the bady portion and hent
at right angles thereto; the upper projection 31 has an
opening thercin and I]H‘ lower one a depression in its
upper side. Between the two projections 31 a tube 32,
shown in Fig. 11, is adapted to be supported by spring-
ing the p]{}j(‘{‘tll‘.\]’tb apart and shpping the tube in be-
Within the tube 32 at cach end is g
jewel bearing bloe k 33, 1ntivmhh a sapphire, ¢ umw]
and polished 1o form a friction]ess hearing for shaft 2

and a coiled spring 34 within the tube tends to ke Dp
The lower end

of shaft 25 is tapered off and the pnmt extends thr 011“‘11 |

the sapphires at the ends of the tube.

the opening in the upper projection 31 and vests on the
]ewvl at the top of the tube 32, The shait being sup-

ported on a sappliire step bearing rotates with a mini-

muni {riction, and n]wn one sapphire is worn the tube
32 may he reversed.” When both sapphires 33 are worn
the tube may be taken out and replaced by a new one
The
support 30 1s also provided at its uppm end with a por-
tion 31”7 bent at vight angles and provided with an open-
Ing thlnwrh which the shait extends and which there-
fore prevents lateral displacement of the shaft 6f the
meter. The disk armature 22 is.also a punching of
shect metal having holes 35 therein to prevent creeping
and stamped, as -~]1(1W11 in Fig. 8, to provide integral

arms 36 which are bent hack on the disk and upw 11(18,

a8 bhown n I"igs. 2 and 4, and then serewied togethet on
mthor side of shalt 25 to hold the dhk In proper position
on' the shaft. - g

The means for retarding the rotation of’ the moving

clement of the meter consists ol a single-C-shaped mag-

net 40 mounted horizonially in front of the suppor ting
plate 9, and above the disk armature, as shown in Fig.
The air gap of the magnet is in the lower side.  The

by serews 42 ondthe member 9 and provided with out-

wardly extending integral arms formed to arip the mag-

net.  Below 'the mmmhle disk armature 22 is an arma-
ture 43 for the magnet 40, and the means for adjw«nnw
the speed of ‘the meter consists in adjusting this arma-
hm:- toward and. away {from the disk:22 to vary the air

gap betwceen thepoles of the magnet 40 and its armature
Armature 43 is carried by an fmgle piece 44, as
shown in Fig.- 13, secured to and pivoted on bracket 45
A spring washer 47 is,placed under the

43.

bv a screw 46.
head of screw 46 and a serow 447 'Wh](h hﬂldq washer 47

to the angle picce so that when the crews arc loosened
there ‘still remains some pressure against the angle
-131(-( ¢ preventing its dropping out.of place and so de-

ratmymg 15 former adjustment.., ‘Below

the openings {or

""fh

the screws 46 and. 46/ the.angle pieee is yrovided with o
'vmtu Al ot and: w rivet 48 au by ¢ ket 45 having an

{‘LC(‘HH‘I(' head 4‘}, s mayn m Flg A3, fits snugly be-
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tween the sides of this siot.
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46 somewhat and turning the rivet 48 with a screw-

- driver, the angle piece 1s shiited on screw 46 as a center

and r&ises o1 1_011-'{31‘8 the a.rma.tum 43. |
The portions 14, 14 of the supporting member 9 are

~ bent forward on the dotted lines in Fig. 6-and turned

over horizontally at the ends to support a dial by which

the rewlutmns of the moving element of the meter are -
The back plate 50 of

I'Eglste?'ed as shown in Fig. 3.
this dial is a punching of ahcet brass, .as shown in Fig.

| 7, having integral arms 31 which are bent forward to

support the front plate of the dial, integral arms 52
which are bent back to support the shafts by which the

. dial train is geared to the meter shait, and integral armis

38 by which the dial is secured to the arms 14. - The

arms 62 support o shait 53 carwmg a4 WOorm wheel a4
‘which meshes with a worm, on the shaft 25. These

- arms may readily be sprung apart far {ln{mwh to slip

20

25

shait- 53 -1nto 1ts bearings. |
shaft 53 and meshes with a worin wheel on the drve
shaft 55 of the dial train whicl: also has a hearmﬂ in one

of the arms 52. The arms 51 have pm]wi 10ns 56 struck
up on theirouter ends and the front plate 57 of the dial
18 provided with suitable openings correspounding to

the arms 51.. In assembling the dial, the front plate is

: prﬂssed down over the DIldE: of the arms 51 whuh are

30

. used.
‘the pomts where they pass out of the casing and the

pressed back until the pm]f:t:i,wnb 56 snap over the
front of the plate 67. It will thus be seen
screws are-‘used in securing the parts of the dial to-
cether. The dial face is pl‘tf()“ ably cut on the front of
the front plate. In the cover 5 issan opening over the
dial face provided with a glass. -

., The leads 58 from the series coil 21 are brought up

- around member 9 and extend out of the casing direct

through corrcsponding recesses at the junction of the
back 1 and cover 5, no binding-posts for the leads being
The insulation of the leads 58 isreinforced about

openings in the msmg are so small that their stdes be-
come em bedded in the thick insulation, thus securely
anchoring the leads to prevent them from being pushed

* into or pulled out of the casing and disturbing the

49

of

55

60

proper operation of the meter. One of the leads 59 to
the potential coils 19 is electrically connected to one
2f the series leads 58 within the meter and the other 60

‘extends through a third opening in the casing for con-

nection to the other side of the circuit, this lead being

anchored in the casing as were the series leads 58, Tor

further protecilon against straining, the leads 59 and 60
may be. carried through one or more openings in the
member 3 asshown in Fig. 4. Asan additional precau-
tion, & guard 61 may be provided within the casing
directly opposite the openings for the leads to prevent
sticking a needle or tie like through one of the openings
and against the disk armature 22. The guard 61 is
shaped as shown in Fig. 5, and whoen in position the
glots fit over the two lower Iugs 10 between the strips
11 and member 9 as shown in fig. 2
- I have described the featurcs of my invention herein
a5 ap'plied to an integraling mduction motlor meter, but
I wish it understood that most of the features of myin-
vention are equally &pp]u,ab]u to commutating motor
meters and some of them are applicable to measuring
Instruments generally. |
The construction illustrated and described may he

Thus by loosening screw |

A worm 39 1s formed on ansm s detachahly supported within the

that no )

=

‘modified without departing from the spirit of my in-

vention and I aim to cover all such modifications in the
claims appended hereto

What I claim as new and desire to sceure by L{*Ltmq

Patent .of the United Stalcs 1s,

1. Anh elcetrie meter havine a casing, an operating mech-
means for detachabiv supporting the entire oper-
ating me::.lmm%m within the casing, and a vwlﬂmﬂ‘ moember -
“which when depiessed peum’m ol remnvm" thn enhl(} 0p-
| vmtm“ mechanisnt from the ¢ |

anism,

casing.

2.7 An eleetrie moeter having n easing,.a su]mm*ting nie-
her,
member

means for detachably supporting said

70

operating mechanisin supported entirely upon said-
s rember,
- within the casing, and a spring which when depressed per-
mits of removing the entire'-iipﬁrﬂting mechanism from the
' L;!*-.IHL;_ |

3. An elf-[,tl ic.ineter lmvlnﬂ' qa casing, a supporting mem- .

her, operating mechanism supported entirely upon said

membier, supports secured :within the casing, and cooper- -
ating luaey and reeceivers on the supports and member one

of whicl is flexibly mounted whereby the operating meeh-

sing,

1. An electric meter havinge  a easing, supports secured -

therein one of which is flexibly mounted,

por tions intesral with said member hent to form lugs LU-

aosupporting -
- menther Tormed from a sheet-metal punching on which the:
entire aper ating mechanism of the meter 18 supported, ﬂ.]]d. :

operating with ru]mmn"% in said buppm't% *.\.hewbv the op- ..

~erating mechanism 18 di*i'](‘lldhh suppaorted wn:hm the
Ceasing. '

5. In an electric mehﬂ, acasing in whieh the

operating

mechanism -is contained, consisting of a bhack and cover, a -
rigidly supported. tongue and an eye on the back and cover

on one side, a spring-posifioned tonzue and an eye on . the
hack and cover on the other side, and means forr

tonguce having an opening therein for a seal-wire,

G. -An electric meter having a casing comprising two parts
whicht fit together, o coil within said casing, and insulated
leads extending through openings in said casing at the

. An electric meter having a casing, ¢
curreut to be mceasured within the casing

goils CaALY ying the

means preventing slipping of the leads in said openings. |

8. An electric meter having a casing consisting of two
parts which fit together, coils within the casing, leads
from the coils ranning Jner:t through openings in the cas-
ing fmmeﬂ by corresponding depressions in the two pmts
of the casing, and means to prevent slipping of the leads
in said openings, |

9. An cleetrics meter having a casing, coils within the
casing, leads from the coils running direct through open-
ings in the casing, and insulation on the leads in which
the stdes of the upemngs are emhedﬂed to hold the leads
firmly, -

10. An electric meter having b ocasing, c¢oils earrying
the carrent to be measured within the casing, leads from
the coils running direet through openings in the casing,
and a - guard within the casing directly opposite said open-
ings. | |

11. An eleciric meter comprising a supporting member
consisting of an iron punching having integral arms

stamped out and bent to both sides of the punching, elee-

tric motor mechanism scecured to said arms on one side of
said punching, and a permanent magnet to retard the
moving element of the motor secured to other of said arms

on the other side of said punching.

12. In an eleetric meter having an eleetric motm‘ driven
by the current to he measured and a dial for registering
the rotations of the moving c¢lement of the mofor, a sup-
porting memnber formed from a sheet-metal punching and
having integral arms bent to support the di&lrand a2 por-
tion of the motlor mechanism, |

13. In an electric measuring 1nst1'ument a slmft hear-

mg:u therefor, a rhsk of conducting material carried Ly the |

moving -
4 the spring-pesitioned tongue from ourside the Lﬂun;_;', sild

¢, Jeads from the.
coils rumiing dirveet through openings in the casing, and

105
junction of said two parts, said openings being shaped to
clamp the insulation of said leads firmly when the two
- parts are fitted together and to permit the free 1-unuv11 of
'f:ald lends when said parts are separated. |

1ie

115

120

125

130
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shaft, a magnet mounted on one side of the disk, a piy-
oted armature therefor mounted opposite the poles of thoe
magunet on the other side of the disk, and means for moy-
ing the armature on its pivot toward and aw: ay trom the
disk to vary the air gap hetween the magnet and its arma-
ture,

14, Tn an eleetric measuring instrument, a shaff, bear-
Imgs therefor, a disk of conducting material .carvied by the
shatt, a magnet mounted on one side of the disk, a piv-
oted armature therefor mounted opposite the poles of the
magnel on the other side of the disk and h aving an opein-
ing therein, and g rotatable member having an eccentric
movement within said opening. |

1o, In an EIC‘LH‘IL meusuring instrument, a shaft, hear-
ings therefor, o disk of conducting material eavried by the
shaft, a magnet moutted on one side of the disk, an arma-
ture itherefor mounted opposite the poles of the magnet
on the other side of the disk, a serew securing the arma-
ture to a support, means to prevent movement of the arma-
ture when the scerew is loosened. an opening in the arma-
ture, and a rotatable member having an eccentric head
within said opening. | |

16. In an electric measuring instrument, a rotatable
shaft and a sheet-metal plate having integral arms formed

from portions of the plate and bent to provide means for

securing the plate to the shaft.

17. In an electric measuring: 111-‘-1t1'umunt for alternating
currents, a buundle of laminm, a metallic tube extending
througlh openings in the laminge and turned over at its
ends to secure them iirmiy together, and mmlus for secur-

ing the lamine in position consisting of a Dolt passing

through the tube.

18. An clectri¢ meter comprising a shaft hearings there-
for, an electric motor whose armature is -:::11*11&1 Dy the
shaft, means for retarding the rotation of the shaft com-
prising a permanent magnet mounted in proximity to a
memhber of conduceting material carried by the shaft, and
means for registering the rotations of the shatt, compris-
ing a dial having front and back plates, - and dial Lriain
mounted between them and gearved to the shaft, said back
plate being formed from a sheet-metal punching having
integral arms Lent forward to support the front piate and

Cprojections on the ends of the arms to retaln the front

pliate in proper position.

19, An electric meter compr ising a shaft, bearings theve-
for, an eclectrie motor whose armature is carried by the.-

shaft, means for retarding t
prising a

the rotation of (he shaft, con-
a permanent magnet monnied: iy 1” ljhlllllij o n

863,799

member of conductlng inaterial carried by the shaft, and

means for registering the rotation of the meter shaft, 50'

compriging a dial having front.and back plates, a dial
frain mounted between them, said back plate being formed
from a sheet-metal punching having integral arms bent
backward, & Learing for the drive shaft of the dial train -

in one of said arms, and a shaft supported by said .arms 55

sveared to 1119 meter shaft and to said drive shaft. i
- 20. In an electrie measuring instrument, a be{l.l‘lll“' for

4 vertical shaft, consisting of & sheet-metal punching hav-

ing a leng,thwme slot for a supporting screw and an inte-
gral end portion hent substantmllv at right angles to the

body portion and provided witlh an ﬂpenmg fﬁr the end of:.
the meter shaft. -

21. In o measutring 1nst1'umeut 9 step bealinn- for a

vertical shaft, comprising a tubular member p&rtm]ly

60'

closed at i’ra ends, two jewels therein, and a coiled spring 65

within said member between the two jewels tﬂ hold them. -
uurumlh* at the énds of the tubular member, Sdld tubulﬂr
member lmmn 1*0v91':31111e whereby elther jewel may be put
in service, - -

22 In an electrlc mt,asm'mrr instrument, a lower bear-
ing for a vertical shaft, consisting of a sheet- metal punch-

ing having two mte" al portions Dbent substantially at.
right angles to the body portion, one of which has an GDEH— "

ing therein, a member supported between said integral por-

Ctions, and a jewel beari ing bloek carried by said member in

alinement with
punchinge.

In an electrie IIILT{‘I' a supporting member
tions struck up therefrom, a shaft, a bearing therefor'ccm—
slsting of a sheet-metal pun{.hmw havmﬂ* a slot therein

said opening in the DLent pnrtlon of the

tj‘;

vertically ml,]uata.hle hetween gaid projections and a sereswy

extending through said siot and into the supporting mem-
ber {u secure the bearing in any adjusted position.

2t Inoan eleetric measuring instrument, a lower bem-
ing for a vertieal shaft consisting of a sheet-metal punch-
ing
right angles to the body por (ion, one of said bent portions
having

ajewel hlt‘[l haaring suppor teﬂ upon the ﬂtller hent purtlon

In witne 5 whereot T ol We llel'euuto set m}f and thls

15th day of \uwnllmr I‘HH | |
CIARLES E. ”I’-:{Q'LME_SZ
Witnesses :
JOUN A, MeMaxus, Jr.,
Duaanh McK, MeKinLor,

pmjﬂc- |

anoopening throuegh w hich said shaft extends, and
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having 1wo integral portions bLent substantially at ..
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