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Te all whom it mwy conce}-n:_ _
Beit known that], NIEOLA TESLA, a citizen

" of theUnited States, residing at New York, in
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10

 energy that has been expended in a given’

I3

the county and State of New York, have in-
vented cortain new and useful Improvements
in Electrical Meters,of which the following is

a gpecification, referenca Dbeing had to the

drawings accompanying and forming a part

‘of the same. Co o
The aubject of this invention is a novel

method of and apparatus for computing the

time in a circuit, and is more particularly de-
slgned for measuring the expended energy of
alternating currents and those of varying
strength.

The invention is based on the fact that

-when akigh tension discharge is made to pass

20

from a conductor through a rarefied gas, mi-
nute particles are ‘thrown off from the con-
duetor and are embodied in any apparatosin

 which the proper conditions for the above re-
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sults are present, and in which the amountof
the particles thrown off from the econductor
or condnetors as a result of such action is in

. proportion to the strength of the current, the

: s
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energy of which is to be computed, and cau
be measured from timetotime. Asthe most
convenient means of utilizing this prineiple
in carrying out my invention, I have devised
an-instrument of the following character: In
a tube or other receiver; preferably of glass,
are placed two conductors, parallel to each
other. ‘The most convenient conductors for

" this purpose are composed of thin sticks or |

filaments of homogeneous carbon, to the ends
of which platinum wires are attached, which
latter are sealed in the glass, and, inside the
tube protected by a coating of some insulat-
ing material, while their ends cutside of the

tube are connected to or formed as suitable

terminals. The glass tube is provided with
a small tube through which it isexhansted to
‘the properdegree and which issealed off after
exbaustion in the usual manner. If the two
conductors or carbons be connected to the two

~ parts-of & citcuit over which flows an alter-

nating current of high tension, a discharge

“takes place from one carbon fo the otheral-

e

ternately, that canses infinitesimal particies

to be thrown off from each, which appreciably.
inereases their electridal resistance. This

varialion may be used as a measure of the
energy of a eurrent in a working cireuit,as 1
shall now explain more in detail and by refer-
ring to the drawings hereto annexed, and. in
which— : ;

Figure 1 illastrates the instroment above

deseribed and, diagrammatically, the manner
of using the same.- Fig. 2 i3 & cross section
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on an enlarged scaleof oneof thecarboncon- -

doetors. - . . : _

One terminal of each of the earbon con-
duetors A, B, eealed as abova deseribed in
the tnbe or receiver C, is connected to a ter-
minal of the secondary D of a high tension
induetion- coil, preferably constructed with-
out iron. The carbons are supported by the
metallic conductors H, preferably of plati-
nam in whole or in par$, and having inside
the receiver a coating of insulating material
L. The primary E of the induetion coil is
connected in series with incandescent lamps
or other non-induetive translating devices F,
supplied with alternating eurrents from any
guitable generator G. Under these condi-
tipns, since the difference of potential at the
terminals of the secondary of the indaotion
‘eoil is proportionate to the primary curvent,
it is; therefors, proportionate to the number

of lamps or other devices F. - _ '
The action of the discharge in the tabe C
from one conductor to the other prodnces a
uniform throwing off of theinfnitesimal par-
ticles of carbon. aloug the entire length of
the conduotors, as the difference of potential
batween the two is practically eqnal at all
points, and the increase in resistance will,
therefore, be uniform. The amount, how-
over, of the particles thus thrown off in a
given tims is proportionate to the difference
of potential between the two condnetors, and
hence the increase in the resistance of the
conductors is in a definite proportion to the
number of lamp honrs. Thus, the energy
may be compuied from the variation in the
resistance of the conductors in the following
manner: The resistances of the. conduotors
are accurately measured in any of the usual
ways.. Then a known current is caused to
pass for a given time through the primary
of the induction ceil and a given number of
lamps. The resistancesof the conductorsare
then taken again and the increase gives the
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constant which permits of the caleulation of
the energy consumed from the variation in
the resistance of one conductor.

To simplify the calcnlation, the carbon
conductors may be made rectangular in cross-
section, ses Fig. 2, which is an enlarged cross-
section of one of thie carboms, coated with
an insulating snbstance M, so as to expose
only one side from which the material is
thrown off. In such case the variation of re-
gistance may be simply multiplied by the
constant to determine the energy. But it is
an easy matter to determine by a simple cal-
culation the amount of energy expended in
any case, provided the dimensions of the con-
ductors are known. The formerplan is pref-
erable, however, as by it the energy may be
directly read off by using a properly graduo-
ated ohm meter.

If induective resistances be nsed in place of -

the lamps F, it will be understood that the
conditions for aseertaining the energy ex-
pended must be varied accordingly and in
well understood ways, which require no spe-
cial description herein.

I do not limit myself to the specific con-
struction of the instrument herein shown, for
the same may be varied in many well under-
stood ways. For example, only one of the
two conductors need be inside the tube, it
being only necessary that they be placed in
such relations that thehigh tension discharge
shall take place between them through the
rarefied gas. :

The above described plan I regard as the
most convenient for ascertaining the amount
of the particles thrown off from the condne-
tors, but other means for this purpose may be
resorted to.

What I claim s my invention is—

1. The method, herein deseribed, of meas-
uring the amonnt of electrical energy ex-
pended in a given time in an electric cireuit

" of alternating enrrents, which consists in

45

maintaining by such currents & high tension
discharge through ararefied gas between two

conduetors, and computing from the amount
of the particles thrown off from said condue-
tors or ons of the same by the action of the
discharge of the energy expended.

2. The combination with a cirenit of alter-
nating currents, of a meter composed of two
condactors connected respectively with the
cirenit and separated by a rarefied gas sub-
stantially as set forth.

3. The combination with a working circuit
of alternating currents, translating devices
substantially as deseribed connected there-
with, a primary coil in series with the trans-
lating device and a high tension secondary
therefor, of a metercomposed of an exhansted
receiver having two conduetors sealed there-
in, one terminal of each conductor being eon-
nected to a terminal of the secondary, as set
forth,

4. A meter for electrie currents, consisting
in the combination with an exhaunsted re-
ceiver, of two conductors eomntained therein
and connected with wires sealed into the
walls of said receiver, the said meter having
two line or circnit terminals, one connected
with each conductor, therein, as sot forth.

5. A meter for electric currents, consisting
in the combination with an exhansted re-
ceiver of two reetangular carbon condueotors
mounted therein and coated with an insulat-
ing material on three sides, as and for the
purposes set forth.

6. A meter for electric currents, consisting
in the combination with an exhausted re-
eeiver, of two carbon conductors presenting
surfaces between which a discharge isadapt-
ed to take place, and metallic conductors
sealed in the walls of the receiver and sup-
porting said carbons, the metallic conductors
inside the receiver being coated with un in-
sulating material, as set forth,

NIKOLA TESLA,
Yitnesses:
JAMES N, CaTLOW,
PARKER W. PAGE.

50

fo

65

70

75

8o

83



(N6 Model.)

N. TESLA.
| EI;_EUTRIUAL METER,
No. 514,973, Patented Feb. 20, 1804,
gz
” A
B
R ' y
-

g2

wi

Waf s . - _Inverior
Horrce S eB it Y Ounean ¥hge

Attorreus



