(No Model.) - 8 Sheets—Sheet 1,

JVCAUDERAY:
ELECTRIG METER.

No. 318,166. . Pa,tented May 19, 1885.

ZE
.............. o 45 .
d.ﬂiEﬂ.iiil.,‘llill‘lllu III: -

N. PETERS, Photo-Lithographer, Washington, . C.




| | 8 SheétS———Sheet 2.
(o Hoder) 7. CAUDERAY.

ELECTRIC METER. _
- No. 318,166. - Patented May. 19, 1885,

A
T
. ,
— 11

L]
_-.
sl
L]
|
-

I
T

1ot
—1—[_—_

=d £=

A
B

N
e

)
I
|
i FE

Ji=F

5

L ”inl r LI | = -- ~ 13
‘844 =
v | @ [l
0N D) O
= Y
| JI). T11] . [ _
L il —
7

IR e Fy,

§. PETERS, Photo-Lithographer, Washingten, D. €. |




8 Sheets—Sheet 3.

o

(No Model.).

7. CAUDERAY.
ELECTRIC METER.

No. 318.166.

™
]—/%

i.L =3}

Patented May 19, 188b.

R
7 7

w ABHTIF T Y 7

Fry
£

T
/ |

A

2

(0T

™
b .
= N N | ~
— ! . N
: m N —
Ny w i iy ‘1 A
i — ! - _ A _
] - Q .,_“. ! “ _f._ _ M \ * _ :
~ il o = 4y w ‘ SR
NE ' | _ ) _
i = o __._ “ "_
[ -t P { I i
T3 _". __....HHH . -= P ™ i “h " _ “ ! —"_ ” :
by, 3 AR S ,ﬂ ,’ N ot | Col e o B
o A / NN _ Cond
& H.m.,.,._i:_ / ...r..llfl - l.u —rr T T T /_L.ﬂ..t_,luﬂ _:_l._.! _ Ly __
__._..--.rla_.n-.-n.uF-I.__l...I.lIl..T —_— -.ll.-llurl_llllrla._ll.l_...._ll..ll.l..ﬁllul -.........IM.I.I'I.—I.I—[-...II..mI.._r# ll_lilllnl.._lnm..-ll.__ .l*l_-
- b A N | t { s \ " Pl 3 _ g b H..,.q_
_u.i\_: s ! | _ , g _ NN S By
] PR, - S P oy} — — b e — e L NS A RSOV [N VU LI VL r“..L.ll.l.l_lI..._.
1. Glbay \ I - ...“ F,, ! rﬂlw L 4| e o Lol _“__ _ _r.
o T T T T TANT T 7T I _ i
__ T@ r“.#.ﬁm.n.ﬂkl \, r_m...“lt. \ / J _”...”. P ” | _““ ” N
g piETod .,.., . -k
LI _ = ~ - | 1 _ “ “"“ : |
—— )ty -- || . oo
e AR | ! ey
A SEaS IERHEIES
728 o= » B
! | - N ERHEE
fls ' P . T | _ | ____ i1 "
_..J. :. ' h.u 3 _._ . _ h _ T
_ : N
e:,._ \ | ,._..q — I WHI[
\ / _ e
i\ | N N -—- - =
- Ny \m _ e S |
N / _ =i
e —]
N
i N e P N ===
i — e m .
I/ _ L
e e\ _ 2
. . L1 ot ~
TR ——
I :
m_ = - - v
S I S¥r===nli ¢ i
- i NN ! .
| ¥ . |
Xl
| . O“_ o @ON i N
—. _m i
Mw e | 3 :
1T —_— -~ - - - —
YA 17 | N N Hisi R O :
- . ﬂ . T rl_.___.___.
| - -

TN T

TretEre oz

N. PETERS, Photo-Lithographer, Whashington, O V-




(No Model.) ! 8 Sheets-—Sheet 4.

J. CAUDERAY.
ELECTRIC METER.

No. 318,166. Patented May 19, 1885.

3 h 0 _/ I”/

,, |
' f i — = %:&_-.._ =— AN
Vs B q S & . ”&? ;/ A E-‘E
f —r= , E { (_:i) AV E!
78, 5 L — k£
=LN/A VI a i

e g g gy e e gk o wm am P

\
%
4
—
@I
Vi

cl?

— gen  dew = mw W ww e
. .

Wz 1z o _ - Lreverlor-

N. PETERS. Photo-Lithographer, Washington, D, €.




~(No Model.) o 8 Sheets—Sheet 5.

J. CAUDERAY.
ELECTRIC METER.

No. 318,166. " Patented May 19, 1885.
' Ty 5

e
}
At

REl
1!
I'Ll
H;
I
H
T
|
[

I

T: .y
I ? AL LLLLARLLTATTIITTITCN
] i
r-I

i . S Sl

Q
O
0
O
Qe
o
Lo
12,
01
O
Q
o
o
o
o
G
O
B!

=
. X

]
s
%
!
—I-.
!
|
|
N,
|
N
|
}
:}‘n
I
U
Y
i~

T e —— -
| U T

1-—-1-—!— —I-.——-_-_-ﬂ

%62 77 &/7' Z

@A \

N. PETERS. Photo-Lithographer, Washington, DG




(No Model.) o . '$ Sheets—Sheet 6,
J. CAUDERAY.
ELECTRIC METER.
No. 318,166. - Patented Ma,y 19, 1885.
~N—_— _ _ S
[’ v/ /a2 . (7
Y 7
& Z L)
7 C A 7
| =l {7747 I“Tﬁ"l: i
th‘fe'g _53 :@7’ e’ ‘ Z{J’““‘
L f Y - ]
] - . {31'1-—  _ 7 - | |
' e F € . 6/
_ .2-: :-_
7f -
7
» il
z L
'3
. I?(f‘ .
73 '
E
i
.
%Z?WJM- A ﬂ ' jﬂfwzfﬁf

S/ s V2 6’
vl o 7Y

. PETERS, Photo-Lithogragher, Washington, . C.




(No Model.) g Sheets—Sheet 7.

J. CAUDERAY.
ELECTRIC METER.

No. 318,166. Patented May 19, 188b.
" £°
zy £7
77N / F f7 —
2 il "‘3
= ' %
/ | -
—I/.s Tl \WEZC ﬁ-‘” o
//i /fff II :E f}
ff AN L
o AL | (€ y/
il v d. _
|
— 4 © 4
- \ :
A
| / |
o f /;/ | ‘ . |
il .7
7N\
N e
\‘:\...._ ) V‘@jyrﬁ: —
N iy 7
_ 2
'/ /2
7):-.. B 'N“[I P 1 "
i i | |
_Vff ' %wu ZM B /7 5 | ]
il | - | | 1

A

N. PETERS, thluuL&hagmphur. Washington, D. C. :




(No Model.) 8 Sheets—Sheet 8.

7. CAUDERAY.
. ELECTRIC METER.

~ No. 318,166.

Fitsopures LTI |
_ ] - L72¢creler

G Roetbnn > , 7 . 2
R - Cgfﬁééié%ég;}:




IO

15

20

.25

30

35

~ ively opposite side elevations.
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~of its projecting point.
“ 1llustrating the “Llraﬂement of the teeth on.
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To all whonv it may concern:

Be it known that I, JULES CAUDERAY, a
citizen of Switzerland, residing at Lausanne
in the canton of V*md Switzerland, have in-
vented certain new and useful 1mprovements
in Klectric Meters; and I do hereby declare
the following to be a full, elear and exact de-
scription of the invention, such as will enable
others skilled in the alt to which 1t apper-
tains to make and use the same, reference be-
ing had to the accompanying dmwuws, and
to Tetters or figures of reference marked there-
on, which form 2 part of this specification.

This invention relates to an apparatus for
measuring and registering the quantity of
electric current ﬁowmﬂ upon a conductor in
a given {lime.

The object of the improvement is to resolve

the indications of ampéres or units of cur-

rent strength as given by an amperemeter or

| Slll[]&b]‘;?-ﬂ‘l aduated galvanometer into indica-

tions of quantity or coulombs, this object be-
ing accomplished by means of a novel combi-
nation of a galvanometer, a registering mech-
anism,and a time mechanism. The improve-

~ment is based upon the rule of electric meas-
‘urement, that the flow of an electriec current

of the strength of one ampére during one
second is equa,l to one coulomb of quantity,
and the construction and operation of the ap-
paratus will be readily understood from the
following particular description, in connection
with the accompanying drawings, in which—

Iigure 1 1s a front elevation of my im-
proved electric meter. Fig. 218 arear eleva-
tion of the same. 1figs. 3 and 4 are respect-
Ifig. b is a
plan view. Tig. 6 is a horizontal section on
line « x of I‘]ﬂ% S and 4. FKig. 7 and 7* are
detail front and side views of the mechanism
for rotating the cylinder. Fig. 8 is a detail
perspective view of the devices for transmit-
ting motion from the galvanometer to the
reglster Fig. 918 a detached view of the
pointer, and I‘w 10-an enlarged detail view
Tig. 11 i1s a diagram

the toothed cylinder. TFig. 12 is a cross-sec-.

|

and Figs. 13, 14, 15, 16, 17 and 18 are dia-
grams 111ustmtmn Lhe seveml toothed circles

of a modified form of the cylinder.

In the drawings, the letter A designates a
vertical galvanometer the colls a a of which
are respectively above and below an open flat
frame, «/, in which is pivoted transversely an
arbor upon which is fixed a non-polarized
needle, B. The galvanometer is arranged
between the depending legs of a permanent

‘horseshoe-magnet, C, the ends of said legs

being secured to the ends of the open frame
a, while the magnet is secured to a vertical
back plate, Y. Horlzontaﬂy through the tips
of the magnet-legs, and also thl‘Olth the end
walls of the open frame a’, are m*_mnged'iron
screws C €, which form laterally-adjustable
pole-pieces for the magnet, and the tips of
which may be adjusted in any desired prox-
Imity to the ends of the needle B. The needle

is magnetized by induction from the screw

pole-pieces, and the strength of its magneti-
zation 18 regulated by &d_]llStlnﬂ' sald pole-
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pieces for a purpose which will be hereinafter

referred to.

To the rear end of the arbor which carries
the needle B is fixed a pointer, D, arranged
to vibrate before a scale, d, on a plate, d, in
front of the magnet C, and to the front or in-
ner end of said arbor is fixed a much longer
pointer, E, the upper portion of which vi-
brates before a scale- -plate, E', arranged in
front of the vertical supportmﬂ -plate Y and
carried by upright arms ¢ e, the lower ends of
which are fixed to a homzontml rock-shaft, ¢
pivoted between brackets ¢* ¢, fixed to the
opposite edges of said veltwal plate. - The
upper ends of the arms ¢ ¢ are connected by
a rod, €', with which engages a hook, f, on the
end of an arm, I¥, of a bent lever, I, the other
arm, I, of which carries a spring-impelling
pa,w] 3, 5 which engages with a horizontal

ratchet- wheel G, mounted on a vertical shaft,
(', mounted in a bracket, ¢, secured to the_
frame-work of a register, H supported at the
top of a frame, I, the fmther function of which
will be heremaf’ter explained. - The extreme
end of the arm F* is bent to form a detent, I,

tion of the toobhed (*yhnder at its mid-length; | which arrests the forward movement of mtch
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“front plate, K, of the register, and carries an
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“revolution of any index-shaft causes the next

 will have passed {from 0 to 1, and so on.
‘The gear-connections of the remsber are simi-

A0

~ scale-plate, and connecting-rod ¢

45

-make a fresh
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‘the ratchet-wheel G, and furnishes the power

et-wheel G, and also prevents it from moving-
backward. From theelbow of the bent lever
I' extends an arm, f°, carrying a weight, 1°,
which gives steadiness to the movement of the
lever on its pivot-pin, which extends down-
ward from an arm, 7, extending forward from

the top of plate Y. A suitably-supported |

adjustable spring, 7, draws the arm F* toward

which causes the pawl f° to drive said ratch-
et-wheel.

Upon the shaft G', below the ratchet- wheel
&y, 18 a disk, A, hawmn‘ a broad peripheral
edbe which is gladuated In & manner which--
will be presently explained. The lower por-
tion of the shaft G’ carries a worm, ¢/, Wthh

meshes with a toothed wheel, 4, on a shaft, ¢/, |

the front end of which plojects beyond the

index or pomter k, Whlch revolves in front of
a dial bearing a circular series of numerats, |
from 1 to 0, abt equal distances apart. The
register has three other indices or pointers,
y k’°, arranged to revolve before similar
dials, and the shafts ¢° ¢° ¢* are so geared with
the shaft ¢" after the usual well-known man-
ner of multiplying registers that a complete

index-shaft to the left to make a partial revo-
lution, sufficient to carry its pointer over one |
numbered space on 1ts dial. For instance,
when the units-index makes a complete rev-
olution in front of 1its dial the tens-index

lar to those of the well-known reglster used in
oas-meters, and need not be particularly de-
scribed. The arms e and scale-plate E are

held forward from plate Y by a spring, ¢, the
forward movement of the arms being 11m1ted
by an adjustable stop-serew, ¢’, arranged in a
bracket near the top of said plate Y, which 1t-
self limits the rearward movement of the arm,

arms ¢ are moved to carry the connecting-rod
¢’ toward the plate Y, the bent lever I will
be swung on its pivot to cause the pawl f° to
engagement with- the ratehet-
wheel G, and on the said armse being then re-
leased the spring /7 will retract the bent lever

When the |

and cause the pawl /° togivetheratchet-wheel
a partial rotation equal to the number of teeth

“which it slips over in making each fresh en-

gagement, the number of teeth being regulated
by the movement of the connecting- Tod ¢. In
the present instaunce the movement of the part
is supposed to besuch that the pawlslipsover
two teeth at each movement, the wheel hav-

ing one hundred teeth. The scale-disk 7 has

fifty equal graduations,and two complete revo-
lutions of this disk and its worm-shaft G’ are
necessary to cause the units-pointer of the reg-
ister to move one space.

I will now describe the devices by whlch the .|

indications of the galvanometer ar e t1 ansfel red
to the register.

2 318,166

In front of the scale-plate K’ and the upper
end of the long pomtel B isarranged a cylin-
der, J, the shaft § of which has conical bips

pivoted insuitable bearing-serews, j',arranged -4

l in arms 7° on bracket ¢, projecting forward

from the plate Y. This cylinder is provided
with a number of annular series of teeth, ..
The cylinder 1s graduated into a number of
cireles 0011eSp0ndmﬂ' to the graduations of the
scale-plate B, and the series of teeth of the
cylinder are arlanﬂed according tothe numer-
ical graduations on sald scale-plate. For in-
btance referring to the diagram, Fig. 11, on the
circle or space of -the cyundel 01313081136 the
middle or zero point of the scale-plate there
are teeth on the cylinder. On each of the
first circles, to the right and left of the zero-

point, respectwely, there is one tooth, on the

next suneceeding circle of the cyhndel to the

right and left thele are two teeth diametri-
cally opposite each other, and on the next cir-
cles each there are three teeth at equal dis-
tances apart around the c¢ylinder, and so on.
While the diagram does not show a complete
cylinder, 1t illustrates the relative arrange-

ment of the series of teeth 1in a manner which

will be readily understood. Near its top the
pointer B is provided with a forwardly-pro-

t jecting point, E’, which Wlll be struck by

such teeth of the cylmdel as the pointer may
stand opposite, and said pointer will bethere-

by forced against the scale-plate I L’ and cause
the arms ¢ ¢ and connecting-rod ¢’ also to be
moved toward theplate Y, t]:ms causing motion
to be transmitted through the bent lever F and
itspawl f°tothe registering mechanism, as be-
fore explained, the number of partial revolu-
tions thus given to the ratchet-wheel G and
disk & depending on the number of teeth which
strike the projection of the pointer. The
pointer takes its position according to the
strength and direction of the electric current
which traverses the coils of the galvanometer
which is connected 1n the circuit the current
on which is to be measured, such connection
being made in the present instance for a par-
ticular reason in a manner which will be pres-
ently explained. The scale-plate K is grad-

nated for ampeéres, and the circular series of
teeth on the cylinder are arranged according-

ly—that 18, if a current having the str ength of
one ampeére traverses the coils of the galvan-
ometer the pointer B will be deﬂected from
the zero-polint,according to the direetion of the
current to the first graduatitm,to the right or
left, and if 1t stands in this position while the
cylinder J makes one revolution said pointer
will be forced rearwardly once, as thereis one
tooth on said cylinder opposite the first am-

pére-graduation of the scale - plate. This

| movement 1S to be regulated so that it will

cause the bent lever I and its pawl to give the
ratchet-wheel G a partial rotation,sufficient to
move the graduated disk % one space Asthe

disk has fifty spaces, 1t follows that the pointer |
I must be forced rearwardly fifty times to move
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the disk one revolution, or one hundred times
to cause the unit- 1ndex of the register to move
one space. - |

In the present 1ustanee 1 will deserlbe the
cylinder J as controlled by devices which
cause it to make a complete revolution in one
hundred seconds of time, and it will therefore
be seen thatif the pomtel stands during such
revolution in a position to indicate a pdssmn*
current having the strength of one ampére a
single greduamen of the disk A will indicate |
one hundred coulombs of quantity, and if the
pointer should stand in this position long
enough to cause the disk to make two com-
plete revolutions ten thousand coulombs of
quantity would be indicated,and the units-in-
dex of the register would move one space, in-
dicating one myriacoulomb, which is equal to |
ten thousand coulombs. This indication of a
myriacoulomb would show that during one |
hundred revolutions of the cylinder,occupying
one hundred seconds each, the pointer of the

ing a passing current having astrength of one
ampére. Ifthepointer should stand In position
to indicate a current of greater strength—say,
forinstance, three ampeér es——lt would be forced
rearward three times during onerevolution of
the cylinder, as said eylinder has three teeth
on the eircle corresponding to the p031t10n of |
the pointer when it indicates three ampéres,
and therefore the disk 2 would be moved three
spaces, indicating three hundred conlombs of
quantity. All mdleatlens less than-a myria-
coulomb are read from the graduated disk 7.

Indications of ten myr 1eeoulombs or less are
read from the units-dial of the register, and
multiples of ten myriacoulombs are 1ead from
the dials to the left euemselvely In uhe usual
manner, 5

1 have adopted the myrmceulemb as a prac-
tical unit for measuring electric-lighting cur-
rents, from the fact that 1t has been demen
stated that ten thousand and eighty coulombs
utilized in a lamp (Edison incandescent) of
sixteen-candle power producethe same amount
of light as a cubic meter of gas having the
same candle-power; hence in practice a my-
riacoulomb may be eonsuiered the equwelent
of a cubic meter of gas.

T will now deseribe the mecans by whmh the
cylinder J 1s caused to makea complete revo-
lution in one hundred seconds. I employ de-
vices similar to the motive mechanism of an
electric clock, as much preferable tomechan-
ism driven by a spring or cord and weight,
the electric mechanism having the ftdvallte.we
that it needs no winding up, and may be op-
erated by an almost m%ppreemble derivation
of the current to be measmed as will 131es'
ently appear.

The letter M 111dleates a Veltleal balance-
staff having a balance-disk, M/, and an im-
pelling - spring, N, these pftrts bemn* SO far
similar to the balance- staff, wheel, and spring

disk M’ welghing about seven hundr ed grams

and meklng one. complete or to-and-fro oscil-

| lation per second as-controlled by the regu-
lation of the spring. The motive power which:

keeps up the operation of this balance-disk is

derived from the electro- magnets P P, sup-
ported by the frame I and eetmcr on the arma.-
tures p p on the staff M. These armatures.

the axial plane of the magnets by the attrae-
tion of the cores when said maguets are ener-

stand normally in a plane oblique tothe poles
of the magnets, but will be caused to stand in

b

oized. The magnets are In a circuit derived

frem the main cueult or that the current
upon which is to be measured the connec-
tion being made as follows : The binding-

So

posts O O" on the base Z of the apparatus are

respectively connected with the opposite ter-
minals of the oelvanemetel colls by means
of large wires w and w/, leading to the metal-

lic plates z 2, suppmted by but msulated from
the plate Y and connected directly to the

terminals of said coils in the usual manner.

Binding-posts O® O are connected together by

a large wire, w”. Inpracticethe binding-posts

Q0

O zmd O’ areto be conneeted together—as, for _

| Instance, by the wire«®.. The main-line wires,

or W W, are to be connected to posts O and

0. One of the magnets P has its coils con-
nected from one termmal by a wire, w!, tothe
large W1re w, and from the other termmal by
a wire, w’, to a metallic bracket, ¢, mounted

-on a non- COl'lduCtllilf‘-" platform, Q, and carry-
| ing an adjustable eontaet -screw, ¢. Theother

ma,crnet is connected from one telmmal by a
wire, w’, to the large wire w* connecting the
posts 0 O°, while the other terminal of the
coils of this maﬂ*net 18 connected by a wire, ',

to a bracket,q/, On 10n- conducting platform Q
To the 1)121;(311_613 q 1s secured one end of ahori-
zontal strip- spring, T, the free end of whleh
lies opposite the tip of the contact-screw 7.
Upon the rear side of the strip-spring T is a

bracket,?, in which is pivoted one end of light

- 95

100

3:05_‘

I10

metallic arm ¢, which extends toward a,nd |

terminates close to the balance-staff M. When
this staff standsin its normal position, the in-

ner end of the arm ¢ will engage Wlth one of

the notches of a double-notehed lug, #* carried
by a collar, ¢*,shich is fixed upon the Shaft M.

115

The pro; ection of this lug from the shaft is

such that it forces the arm ¢ endwise, and the
arm in turn forces the free end: of spring T

agalnst the tip of contact-serew »,though when

the arm 1s out of engagement Wlth the lug the
spring will not make contact with said serew
T'he pivoted arm ¢ points dlreetly to the bal-
ance-staff nor mal]y and 1s held in such posi-

tion by two springs, s s, which permit it to
‘yield laterally in both duectlens but tend to

bring it back to its normal pOSItlon The

spring T is provided with a platinum face

where it contacts with thescrew . Thisspr ng

when in contact with the SCIGW? closes the'

derived circuit in which the mag nets P Pale

of a watch, but, of course, ‘much larger, the | included. This derived circuit i closed in

120 .

130
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two ea.ses—?vi_z., ﬁrsb,when.'the appa-ratlls isat | ratchet-wheel from being carried too far by

rest, and, secondly,when, the'apparatus being | momentum.

in operation, the amplitude of oscillation of

the balance-disk begins to shorten from loss of

momentum. In this latter case there comes a
time when the lug ¢* will not brush past the

- end of arm ¢, as it does when the disk makes

120

full oscillations, and the end of said arm will
remain caught in one of the notches of the

lug. The arm is therefore pressed endwise, -

and carries the tip of spring T against the con-

tact-serew 7, thus closing the derived circuit.

" The contact continues but a short time, say,

Ig

20

during about one-fourth of an oscillation; but
while it continues the electro-magnets are en-
ergized and attract their armatures p p, thus-

imparting to the balance-staff and disk a fresh

‘impulse sufficient to enable them to make full

oscillations for from seven to twelve seconds,
when the renewed impulse 1S again given, as

before. The balance being at rest, it will be

set in motion as soon as an electrie current

passes on the main circuit,as the derived ecir-

- enit will then be closed and will receive its

25

390

due proportion of the current. This propor-

" tion may be so small as not to appreciably af-

fect the strength of the main current. The
electro-magnets may have a resistance of one

‘thousand ohms, so that when operating with
a main current of one hundred volts electro-

motive force an intensity of only one-tenth of
an ampeére will traverse the magnet-coils for
one-fourth of a second at intervals of, say,
seven to twelve seconds. When operating
with main currents of less than eighty or one

hundred volts, the magnets may be connected
“in multiple arc in a well-known manner so as

to properly reduce the resistance sufficiently

" to obtain the required proportion of current

40

45

,50
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e

on the derived circuit for efficient action of
said magnets. The variation of from seven
to twelve or fifteen seconds, during which the
balance-shaft and disk will make tull oscilla-
tions without renewal of impulse, may be due
to two causes—viz., to the greater or less elec-
trical force with which the apparatus is op-

erated, or in different machinesthe difference,
of distance between thé magnet-poles and the

armatures. Near the top of the balance-staff

is a collar carrying a curved plate, V, fitted.

partially around the shait to form an eccen-
tric. | |
V'’ is a rock-shaft having a radial upright
arm, v, from which projects a horizontal arm,
v, in the end of which is mounted a small
friction-wheel, which is caused to bear against
the balance-staff by a spring, v*, and 1s acted
on by the eccentric plate V when the staft os-
cillates, thus giving a rocking motion to shait
V’. A long arm, V? rises from shaft V’
through an opening in the top plece of frame
I, and at its upper end this long arm carries

g spring-impelling pawl, V° which engages

65

with the teeth of a ratchet-wheel, U, on the
shaft 4 of the cylinder J. Thearm V*alsc car-
ries a detent - pawl, V% which prevents the

‘wheel is prevented by a detent-pawl, u.

- Backward movement of the
The

‘wheel U has one hundred teeth,and the throw

of the eccentric V is such that at each oscilla-
tion of the balance-shaft the pawl V° will be

caused to advance the ratchet-wheel onetooth,

thus giving the wheel and the cylinder J a

complete revolution in one hundred seconds.

With a view to reducing the number of teeth
in the cylinder and lessening the risk of hin-
dering the free movement of the pointer E, 1
propose to use a cylinder of the modified con-
struction illustrated in Figs. 13, 14, 15, 16, 17,

and 18. The two halves of the cylinder on
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opposite sides of the zero-space are identical,

therefore a description of one half will suffice.
Upon the first circle, or that next from the cen-
ter circle, there is one tooth three millimeters

Jong, which I call a ¢ half-tooth,”” and upon the

next succeeding or second circle, instead of two
teeth, I fix one tooth four millimeters long,

which I call a ¢“full tooth,’”” and then upon the

next or third circle I fix one full tooth and one
half-tooth, upon the next or fourth two full

and the disk » one-half of a graduated space,

gC

‘teeth, and upon the fifth circle two full teeth
~and one half-teoth, and so on for the remain-
ing circles, one full tooth answering to two
‘half-teeth. 'When a half-tooth forces rearward
the pointer B, arms ¢ ¢, and rod ¢’, the lever
F' will move its pawl to engage only one tooth

of ratchet-wheel G, so that thespring will then
move said wheel the space of only one tooth .
1060 -

or one one-hundredth of a revolution, as the -

wheel G has one hundred teeth. When a full
tooth acts nupon the pointer, the wheel G will
be moved the space of‘two teeth and the disk
i will be moved one full graduation. In using

105

such a cylinder, I place the tooth-cireles a dis- -

tance apart corresponding to half-ampeére de-
flections of the pointer, and therefore the first

‘half-tooth, in causing the disk 2 to move one

one-hundredth of a revolution, gives the indi-

“cation of fifty coulombs, and the first full tooth

causes the indication of one hundred coulombs,
while on the next circle the full tooth and half-
tooth, being equal to three half-teeth, cause the
indication of one hundred and fifty coulombs.
The multiple indications are given to the reg-
ister indices in a corresponding manner.

J’ indicates the modified cylinder, I’ the full
teeth, and * the hali-teeth. |

For exactness in operation, I prefer to give
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the cylinder-teeth the form of a pyramid of -

triangular cross-section, one of the angles be-
ing turned in the direction of rotation,and the
tooth somewhat inclined in the opposite direc-
tion. The projecting point of the galvanom-

eter-pointer is preferably curved on its under
edge, which has a V-shaped longitudinal
groove into which the teeth take. The width
of the point is such that when 1t moves later-
ally from any series of teeth or tooth-circle it
will be certainly in position to encounter the
It will be now un-

teeth of the next circle.
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derstood the current on the main circuit will |
flow from post O or O° through the galvan-
ometer-coils and cause the needle and pomter
to be deflected from zero in a direction ac-
cording to the direction of the current, the
derwed current passing through the mzwnet
colls will cause the balance or “clock mechan-
1sm to rotate the cylinder once in a hundred
seconds, the teeth of the cylinder will olaerate
on the pomter such a number of times in one
hundred seconds as corresponds to the point-
er’s position, and a corresponding number of
indications will be made by the register.
Having now fully described my invention,
and explained the operation thereof, I elaim—
1. In an electric meter, the eombmatlon
with a galvanometer, and a registering mech-
anism,of intermediate mechamcal connectlons
Whereby the defiection of the galvanometer-
needle will be caused to transmit a corre-
sponding movement to the register, substan-
tially as described. .
2. In an electric meter, the combination,
with a galvanometer and a registering mech-
anism, of Intermediate mechanical connec-
tions arranged to transmit motion from the
galvanometer -needle to the register, and a
time mechanism arranged to modify the ope-
ration of said mtelmedlate mechaniecal de-
vices, substantially as described.
3. The combination, with the galvanometer
having a pointer connected with its needle,

|

.

and a registering mechanism, of the toothed |

cylinder arranged to operate up on the pointer,
an intermediate series of mechanical devices
arranged to transmit motion from the said
pointer to the register, and a time mechan-
ism arranged to give the toothed cylinder a

complete rotation in a given period, substan-
tially as and for the purpose set forth. l

-4, The combination, with the toothed cylin-

der and the non-polarized pointer of the gal-
vanometer actuated thereby, of the balance-
staff oscillating in given periods, and inter-
mediate mechanical connections for transmit- 45
ting rotary motion to the cylinder from said
ba;lance'staff' substantially as described.

5. The combmatlon with the balance-staff
provided with suﬂ;able armatures -and a re-
turning spring, of the electro-magnets ar- 50
ranged to attract said armatures,and a circuit-
closer operated by said staff for closing an
electric circuit through the coils of said mag-

‘nets, substantially as described.

6. In an electric meter, the combination, 55

‘with a galvanometer in a main cireuit, a reg-

istering mechanism, intermediate connections
for transmitting motion from the galvanome-

| ter-needle to the register, and a time mechan- |
1sm controlled by eleetne devices 1n a circuib 6o

derived from said main circuit and arranged
to modify the operation of the said intermedi-
ate motion-transmitting devices, substantially
as described, and for the purpose set forth.
7. The combination, with the galvanometer 65

‘having its needle provided with a pointer,

and the registering mechanism, of intermedi-
ate mechanical devices for transmitting mo-
tion from the pointer to the said registering
mechanism, and the cylinder having full teeth 7o
and fractional teeth for operating said pointer,
substantially as and for the purpose set forth.

In'testimony whereof I affix my signature -
1n presence of two witnesses.

J. CAUDERAY.

Witnesses:
(x. WOHLERS,
C. WINATUDY.
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