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SPECIPIC'ATION formmg part of Lietters Patent No0.372,358, dated November 1, 1887,

Apph{:atmn filed January 29, 1887. Serial No. 2’25 926,

(Nu model.) Patented in Fr*mc_e Nmemberh 18806, No. liqlﬁd"f -

To all whom w maly concerw:
Be 1t known that I, JULEs CATUDERAY, 2

citizen of Switzerland, reﬁadmo‘ at Paris, Ave- :

nue Laumiere 1, France have mvented (361 tain

new and useful Improvements inElectricDyna-

mometers, (for which I have received Letters
Patent of France No. 179,657, dated Novem-

ber 15, 1886;) and I do hereby declare the fol-
lowmg to be a full, clear, and exact deserip-

‘tion of the 1uvent10n such as will enable others

skilled in the art to which 1t appertains to
make and use the same, reference being had to
the accompanying dmwings, and to letters or
figures of reference marked thereon, which
form a part of this specification.

~ The chject of this invention is to devise an
apparatus for measuring the electrical energy
of any given current.

To find the energy of a current it was here-
tofore always necessary to determine by com-
putation the product of the electro-motive
force and the intensity of the current; in other
words, to multiply the number of volts into
the-number of amperes per second, the pro-
duct being expressed 1n watts or anits of en-

- ergy.
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"My newelectric meter (for which I have plo

cured Letters Patent of France, dated the 15th

day of November, 1886, and nu mbered 17 9,657)
directly indicates the number of watts of any
electrical current into the circuit of which it
is introduced without necessitating any calcu-
lation. |
This meter consists of the followmg parts:

First, an electro-dynamometer of particular
construction; second, a cloclk-work for regun-

latmg the tlme thlrd a toothed cylinder mak
Ing one revolutwn per minute, of the same
construcbion'as in my previous patents, No.
310,252,dated January 6,1885,and No. 218,166,

"~ dated May 19, 1885; fourth, a reﬂ‘lstermg ap-
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paratus with dial- plates

The registering of the number of watts is
effected as the registering of the current in my
previous patents—viz., by means of an oscil-
lating index or pointer actuated by the electro-
dynamometer. The greater or less deflection

of this pointer—the end of which is in close
proximity to the toothied cylinder which main-

‘tains a regular and continuous rotary motion
representing the unit of time-—~produces a cor-
responding number of contacts W]liC‘h set a

execution.

) iatchet wheel in motion. This wheel transmits

‘the motion to a series of registering-wheels.
The accompanying drawings give a correct
and complete representation of the apparatus.

Figure 1 is a front elevation of the meter.

Fig. 21s aside elevation. Fig. 31s a back view.

detall views of the electro-dynamometer. Iig.
b shows the fixed outer bobbin, A, 1n cross-

section and the moving bobbin B in side eleva-

tion. . Fig. 6 shows the fixed bobbin in a side
view and bobbin Bin section. Fig. 7isaplan
view of the two bobbins. Fig. § is a diagram-
matic representation of the course of the cur-
rent through the apparatus.

The figures are drawn on the actual scale of

of the current.

The various parts of the apparatus are
mounted on a solid fmme, Y, fixed to a foot-
plate, X.

The electro dynamometer consists of two
ring-shaped bobbing, A. and B, as shown in
Figs. 3, 5, 6, and 7. The outel bobbin, A, is

| kept in place by means of four grooved WOOdE'Il

blocks, a’, serewed to the frame. This bobbin
A 1S eomposed of two perfectly identical paral-
lel rings, @ ', Figs. 5 and 7, connected with
each other and traversed by parallel carrents.
Hach oneof theserings isformed of a conductor
of flat wire ribbon of a cross-section propor-
tional to the maximum intensity of the current
to be meéasured. This econductor is wound on
itself for as great a length as may be needed.

It 18 seen in section In Fig. 5. The different

spirals are 1insulated from each other by means

The arrows mdlcate the direction.

Iig. 4 18 a planor top view. Figs. 5, 6, 7 are -
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ofstripsofcloth ¢, orinany othersuitable man-

ner. The main cument enters each of these
conductors at its upper extremlty where it is
connected with the copper piece W? as shown
in Figs. 3 and §, which is fixed to but insu-
lated from the frame Y and connects with
the binding-post #°. At thelower extremities

the same current leaves the. two conductors
and passes into the piece W', which connects

with the binding- -post 2. The inner bobbin,

B, ismovable. It is placed inside the bobbin
A so that the geometrical centers of the two
bobbms coincide. It consists of a single
wooden ring or core, on which is wound a very

long fine wire offering an electrical resistance

of about a thousand ohms. Thiswire receives
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a branch derived from the current to be meas-
ured. This bobbin is pivoted at b b, at the
top and at the bottom, resting with its verti-

~cal trunnions in two be‘u‘nws, which are ad-
justably attached to the frame of the machine,

as shown 1n Ifigs, 3 and 5. To secure its ]I]-
depcndence and sensibility, the bobbin is at
1ts center suspended from a silk thread at-

tached to a flexible arm, ¢, as shown in Figs.
oand 6. The top of the upper trunnion of
bobbin B carries a pointer, C, FFig. 4, which

follows the oscillations of bobbm L ploduced
by the passage of the current, LIJ(]. indicates

their amount by pointing with the index at
1ts end to the divisions of the dial plate D.
This pointer G, the operation of which will be

found fully deseribed in my previous patents, .
carries at 1ts end, below the dial-plate D, a

wedge-shaped brass piece, ¢, ig. 2, When-
ever tlm wedge ¢ strikes one of the teeth of
the eylinder D 1t will raise the movable frame
If that carries the dial-plate D. The outer

- eross-bar, f; of the movable frame I passes be-
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tween the two branches of a fork, ¢, and thus
communicates its oselllqtmn'% to the rod g,

“which pivots about a shaft, ¢*, projecting from

the fixed frame of bhe 111'10111110 On the other
side of the pivot g* the rod ¢ carries a vertical
rod, ¢’, provided at its lower end with a catch,
Gr, whlch meshes with the tecth of the ratchet

‘wheel H. ~T'his wheel H drives the wleels of

the registering apparatus, which operates in
the well-known manner. Here, as in my pre-

vious patents, the clock-work is driven by
clectricity.  To this end four fixed coils are
used. The oscillations of the armature pro-
dueed by the passage of the eurrent through
the coils 18 direetly communicated to the Sua,ft
I and 1ts balance-wheel ¢, and their motion is
transmitted to the toothed cylinder I, which
thus has its motion regulated at the rate of
one revolution per minute. The mechanical
construction and disposition of this eylinder
are identical with that deseribed in my former
patents.

As long astheapparatusisatrest the pointer
(.18 kept at the zero of the seale or dial-plate
by nmeans of the adjustable spring I, acting on
the lower trunnion, b, of the movable bobbm
I, as shown in Iig. 3.

¢ isanadj astable connter poise of the pointer
G, and f7 f" are similarly-adjustable counter-
poises of the movable frame ¥, carrying the
scale and pivoting on f* as axis.

The wooden foot- p]a,te \ 18 furnished w 1t11
four binding-posts, x 2" 2 2°. Their use will be
explained hereinafter.

The diagram, Fig. S, shows the course of
the current in the various parts of the appa-
ratus. Iinfering at binding-post 2%, the cur-
rent passes throu rrh thelarge conducbmﬂ' 1}1ece
W into the ribbon- slnped eonductors a o,
forming the coil A. The current completely
traverses these two annular conductors, each
11 the same direction as the other. It then
passes through conductors W W’ to the large
conductor W

of electr 1(31Ly

large conductor W.
coil B the current leaves it through the lower

, which leads to binding-post 2. |
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| From this post the current goes to the lamps

or other translating device, and again enters
the apparatus at binding-post 2, whence 1t re-
turns by way of binding-post «* to the source
The inner movable coil, I, re-
ceives the current through the conductor \V"
carrying a spiral spring, v, to which one of the
ends of the fine wire of the movable coil is at-
tached. The conductor W* connects with the
After passing through

spiral, ¢/, attached to the conducting-arm W7,
wluch again connects with the large conductor
W5 Under the action of the current the hob-

bin B oscillates, owing to the well-known law
of direet attraction and repulsion of cmmnt%

against each other.

The two springs v and v serve to allow the
current to enter and.leave without alfecting
the free movement of the bobbin B. Thisar-
angement, however, has been described and

1llustrated in one of my former patents.

This electro-dynamometer, as invented by

~1me, 18 construeted according to the 1)1‘11]{311)](3

of Weber’s electro- dvnwmometer |
The clock-work is driven by a derived cur-
181113 A conductor, W°, branching off from

the lm"ge conductor WW,‘ leads the current to
the upper coil, L. It passes through this coil,
then through coil I/, placed below the former,

as shown in Ifigs. 1 and S, and is then con-

~ducted through conductor W" to the automatic
break-cireuit N or 1efrultmt1nrr1110{311‘11]15]11, de-

Ifrom there
the current passes through conductor W* into
the two coils M M, whenee 1t goes through

scribed 1in my previous patents.

conductor W? to the large conductor W,

Tt is to be noticed that 1 My previous me-
ters the regulating mechanism of the balance
consisted of a single flat spring provided with
a tangent screw and a small arm moving in a
notch of the beam or shaft of the armature.
In the present apparatus I use the same ar-
rangement twice, in order to secure a better
working of the meter.

I do not wish to be restricted exactly to all
the details of execution as above set forth;
nor do I intend to always combine the two
parts of the apparatus, since my electro-dyna-
monieter may be usced separately or be adapted
to a registering apparatus of a different pat-
tern; but

I clainy as my invention—

. The herein-deseribed d ynamometer, con-
Slbtlnﬂ' of an annular coil, A, fixed in position
and cmnpased of two hke Spll‘ﬂ coils of me-
tallic-ribbon conductor of a cross-section pro-
portionate to the maximum intensity of the
current to be measured, and a second annular
coil wound with a long fine wire and sus-
pended and free to turn within the first annu-
lar coil.

2. The combination of the dynamometer,
consisting of annular coils A B, one fixed and
the other mouinfed and ar zmged to turn there-
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in, and provided with a catch or dog, an arm

carried by the movable coil, a toothed cylin-
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~ der beneath said Eirm, a motor connected with | In testimony whereof I affix my signature in
- and serving to rotate said cylinder, a balance- | presence of two witnesses.
wheel applied to said motor to regulate the |

speed of the motor and toothed cylinder, and a - | ‘TUL ES CAUDERAY.
5 register actuated by the cateh or dog of the Witnesses: |
arm carried by the movable coil of the dyna- (. DE MESTRAL,
TR.

- moimeter. | - RosT. M. HOOP:
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