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To all whom ¿t may concern: . 
Beit known that I, NIKOLA TEsLA, a citizen 

of the United States, residing at New York, in 
the county and State of New York, have in 
vented certain new and useful Improvements 
in Electric-Circuit Controllers, of which the 
following is a specification, reference being 
had to the drawings accompanying and form 
ing a part of the same. ` ' 

In previous patents granted to me I have 
shown and described methods ̀ and apparatus 
for the conversion and‘utilization of electrical 
currents of very high frequency based upon 
the principle‘of charging a condenser or a cir 
cuit possessing capacity and discharging the 
same generally through the primary of a trans 
former, the secondary of which constituted 
the source of Workin g current and‘under such 
conditions as to yield a vibrating or rapidly 
intermittent current. 

In some of the forms of apparatus which I 
have heretofore devised for carrying out this 
invention I have employed a mechanism for 
making and breaking an electriccircuit or 
branch thereof for the purpose of charging 
and discharging the condenser, and my pres 
ent application is based upon a novel and 
improved form of device for this purpose, 
which maybe generally styled a ‘»‘ circuit-con 
troller.’7 ‘ j 

In order that the full advantages of my sys 
tem may be realized and the best practical 
results secured, the said >circuit-controller 
should be capable of fulfilling certain require 
ments, the most important among which is 
the capability of effecting an extremely-rapid 
interruption and completion of the circuit. 
It is also of importance that such makes and 
breaks,and more especially the former,should 
be positive and abrupt, and from considera 
tions of economy and practicability it is es 
sential that the apparatus should be cheaply 
constructed, not liable to derangement, and 
capable of prolonged use without attention 
or adjustment. W’ith the object of attain 
ing these results,which have never heretofore 
been fully attained in any form of 1nechan~ 
ical circuit~controller of which I am aware, I 
devised and developed the circuit-controller 
which forms the subject of my present appli~ 
cation and which may in general terms be de 
scribed as follows: 

.. ¿The device in its typical embodiment corn 
1prises as essential elements two terminals-» 

lI one with peripheral contacts alternating with 
`insulating-spaces, such as iseXemplified in a 
*stelliform disk and which is‘capable of rota 
Í tion, and the other a rotatable receptacle con 
taining a Huid` in which more or less of the 
ñrst-named terminal is immersed. 

v In the preferred construction of the appa 
ratus the receptacle contains both a conduct~ 
ing and anon-conducting fluid, the former 
being the heavier, and I maintain the termi 
nals in such relations that the electrical con 
nection between them is made and broken' 
by the successive immersion of the contact 
points into and their withdrawal from the 
conducting through the non-conductingñuid. 
These relations arebest maintained by such 
construction of the receptacle that the dis 
tribution of` the two liiuids necessary for the 
proper operation of the device may be pre 
served by centrifugal action and the rotation 
of the other terminal 'effected by the move 
ment of the iiuid or fluids relatively thereto. 
To secure the conditions necessary for the 

accomplishment of the objects of the inven 
tion, various mechanical expedients may be 
resorted to; but the best and most practicable 
devicev for thepurpose of which I am aware 
is a hollow wheel or drum mounted so as to 
be rotated at any ̀desired speed and contain 
ing a conducting fluid, such as mercury or 
an electrolyte, which by the rotation of the 
drum is thrown by centrifugal force outward 
to the inner periphery of the same, and a 
sufficient quantity of a lighter non-conductin g 
or‘poorly-conductive fluid, such as Water or 
oil, which by the centrifugal action is main 
tained on the surface of the heavier con 
ducting fluid and tends to prevent the occur» 
rence of arcs between the contact-points and 
the conducting fluid. 
A central opening is formed in one side of 

thedrum, through which enters an ̀ arm car 
rying a disk with peripheral projections or 
vanes which when the drum is‘rotated pro 
ject to a sufficient cxtenttoward or into the 
conducting iiuid to effect the makes and 
breaks of the circuit. \ 
The motion of the i‘ìuid within the drum 

. causes the disk to rotate and its projections 
or vanes to make and break the circuit with 
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a rapidity which may bc very great. In fact, 
when the drum is rotated at a high rate of 
speed the fluid conductor may become in its 
effect similar to a solid body, upon which the 
conducting-disk rolls, so that the conducting 
fluid might be dispensed with, although I 
íind it preferable to use it. 

l In order to insure the proper immersion of 
the projections into the fluid to compensate 
for Wear and at the same time to secure a 
yielding pressure between the fluid and the 
disk, it is desirable to employ for the disk 
some form of spring connection or support 
which will exert a force tending to force it in 
contact with the fluid. 

I have also devised certain details of con 
struction which add to the efficiency and prac 
ticability of the apparatus which will be more 
conveniently described by reference to the ac 
companying drawings. 
Figure l is a side elevation of a complete 

apparatus for producing currents of high fre 
quency and to which my present invention 
is applied. Fig. 2 is a central vertical section 
of the improved circuit-controller of Fig. l; 
Fig. 3, an end view of the same; Fig. 4, a 
modified form of the circuit-controller, show 
ing it in connection with the remaining parts 
of the apparatus illustrated diagrammatic 
ally; and Fig. 5, a side view of the same with 
the receptacle in section. 
As the apparatus as a whole is now Well 

known, a brief description of the same will 
suffice for an understanding of its character. 
The various parts or devices are preferably 

mounted on a base B, which contains the con 
denser, and comprise a transformer A with 
primary and secondary coils, one or more self 
induction coils C, a small electromagnetic 
motor D, and the circuit-controller, which is 
drivenby the motor. The circuit connections 
will be described in connection with Fig. 5. 
In general plan of construction and arrange 

ment the apparatus is essentially the same as 
that described and shown in a patent granted 
to me September 22, 1896, No. 568,176. 
The shaft of the motor D extends through 

a stationary disk E, and to its end is keyed a 
hollow wheel or drum F, which rotates with 
it. Two standards G are secured to the disk 
E and connected by a cross-bar H, from which 
extends an arm K into the interior of the> 
drum F through a central opening in its side. 
To the end of the arm K is secured an arm 

L, carrying at its free end a disk M with pe 
ripheral teeth or projections N, as shown in 
Fig. 6. The disk is mounted on any suitable 
bearings in the arm L, so as to be capable of 
free rotation. 

It is desirable that the disk should admit of 
adjustment with respect to the inner periph 
eral surface of the drum, and for this purpose 
I secure the arm K to a rod O, which passes 
through supports in the cross-bar Il and is ad 
j ustable therein by means of threaded nuts P. 
The interior of the drinn F is formed by 

preferencein substantially the manner shown 

in Fig. 2--that is to say, it is tapered or con 
tracted toward the periphery so as to form a 
narrow trough in which the fluid is confined 
when the drum is rotated. 
R designates the conducting fluid, and S 

the lighter non-conducting fluid, which are 
used in the drum. If the proper quantities 
and proportions of these fluids be introduced 
intothe drum and the latter set in rapid rota 
tion, the two fluids will distribute themselves 
under the action of centrifugal force around 
the drum in the manner indicated in Fig. 2. 
The arm K is adjusted so that the teeth or 
projections on the disk M will just enter the 
conducting fluid, and by the action of either 
or both the disk will be rapidly rotated. Its 
teeth are so arranged that no two are simul 
taneously in contact with the conducting 
fluid, but come into the same successively. 
If, therefore, one part of the circuit be con 
nected to the drum, as by a contact strip or 
brush T, and the other part to the disk M, 
or to any part, as the standards G, which are 
insulated from the frame of the apparatus 
and in metallic connection with the disk M, 
the circuit will be made and broken with a 
rapidity which may obviously be made enor 
mously high. rPhe presence of Vthe non-con 
ducting fluid on the surface of the other 
operates to prevent the occurrence of sparks 
as the teeth N leave the latter and also to 
prevent the current from leaping across the 
space between the teeth and the conductor 
as the two approach. 

In illustration of the modifications of which 
the improvement is susceptible I now refer 
to Figs. 4 and 5, in which also certain novel 
and useful details of construction applicable 
generally to the invention are shown. 

In the modification shown in Figs. 4 and 5 
two rigid arms L and L', each carrying a disk 
M, are shown, and this number may be in 
creased, if so desired. The rotating disks in 
this case areV mounted on spindles at right 
angles to the axis of rotation of the drum F, 
and the contact points or projections are 
formed as vanes, with faces inclined to the 
plane of rotation, so as to be rotated by the 
movement of the fluid in the manner of tur 
bine wheels. 

In order to provide a means for automat 
ically adjusting the disks to compensate for 
any wear and keep the ends of the vanes or 
points properly immersed in the fluids, each 
disk-carrying arm is impelled by a spring or 
weight in the direction of the periphery of 
the drum. A convenient way to accomplish 
this is to form racks on the arms L L’ and to 
provide a pinion b in engagement therewith. 
From the shaft of the pinion extends an arm 
c, the end of which is connected to an adjust 
able stop CZ by a spiral spring e, the tendency 
of which is to turn the pinion and force both 
arms L and L’ toward the periphery of the 
drum. 
In some applications of the invention it is 

practicable to prevent the occurrence of arcs 

70 

75 

90 

95 

TOO 

105 

IIO 

115 

120 

125 



IO 

25 

30 

35 

45 

50 

55 

65 

609,251 

still more effectively or even entirely by 
using in addition tothe non-conducting fluid 
a somewhat heavier fluid YV, which is a com 
paratively poor conductor and which takes 
up a position between the conducting and 
non~conducting fluids. y 
When two or more disks or equivalent de~ 

Vices are used, they maybe connected either 
in series or multiple. In the present illus 
tration they are shown as in series, and as 
the arms L and L’ are insulated from each 
other and each connected with a terminal of 
the source of current the circuit is completed 
only when a vane of each disk is immersed 
in the conducting iiuid and interrupted at 
all other times. ` 
The diagram of circuit connections will 

serve to illustrate the purpose and mode of op 
eration of the device. Let ff be the con 
ductors from a source of current, each includ 
ing a self-induction coil C C' and connected 
with the arms L and L' and with two con 
ductors B’ B", respectively. . Then during 
the periods when the circuit is completed be 
tween the two arms L L’ the coils C C’ store 
energy, which on the interruption of said cir 
cuit rushes into and charges the condensers. 
These latter during the periods when the 
circuit is closed between arms L and L’ dis 
charge through the primary A’ and induce 
by such discharge currents in the secondary 
A”, which are utilized for any purpose for 
which they may be suited, as vin operating 
vacuum-tu bes X or suitable lamps Y. 

It will be understood that the rotating drum 
may be mounted in a horizontal or other plane 
and from the nature and objects of the re 
sults which are attained by the particular 
apparatus described the construction of this 
apparatus may be very greatly varied with 
out departure from my invention. 
Without therefore limiting myself to the 

details of construction and arrangement 
shown herein in illustration of the manner 
in which my invention is or may be carried 
out, what I claim is“ . 

l. A circuit-controller comprising, in com 
bination, .a receptacle containing a fluid, 
means for rotating the receptacle,and a termi 
nal supported independently of the receptacle 
and adapted to make and break electric con 
nection with the receptacle through the fluid, 
as set forth. 

2. A circuit-controller comprising in com 
bination a receptacle containinga conducting 
fluid and a non-conducting fluid, means for 
rotating the receptacle and a terminal adapt~ 
ed to make and break electrical connection 
with the conducting fluid within or under the 
non-conducting duid, as set forth. ` 

3. A circuit-controller comprisingmin coin 
bination a terminal capable of rotation and 
formed or provided with peripheral contacts, 
a receptacle comprising the opposite terminal 
and containing a fluid into which the said 
contacts extend, and~ means for rotating the 
receptacle, as set forth. ` 

C@ 

4. A circuit-controller, comprising, in com 
bination, a terminal capable of rotation and 
formed or provided with peripheral projec 
tions, a receptacle containing a fluid con 
ductor into which‘the points or projections of 
the said conductor extend,»and means for ro 
tating the said receptacle, as set forth. 

5. A circuit-controller comprising, in com 
bination, a terminal capable of rotation and 
formed or provided with >peripheral projec 
tions, a centrifugal drum or wheel containing 
a fluid conductor into which the points or 
projections of the said conductor extend, 
and means for rotating the said drum, as set 
forth. 

6. A circuit-controller comprising, in com 
bination, a terminal capable of rotation and 
formed or provided with peripheral projec 
tions, a centrifugal drum or wheel containing` 
a fluid conductor into which the points of the 
said terminal extend, and means for adjust 
ing the latter with relation to the surface of 
the fluid, as set forth. 

7. A circuit~controller comprising, in coin 
bination, a terminal having peripheral projec 
tions and capable of rotation, a centrifugal 
drum or receptacle containing a conducting 
and a lighter non-conducting fluid, the said 
terminal being arranged so that its points or 
projections extend through the non-conduct 
ing into the conducting fluid, when the fluids 
are distributed in the drum under the action 
of centrifugal force, as set forth. 

8. The combination with a hollow centrifu 
gal drum or wheel containing a conducting 
fluid, a motor for rotating the same, a sup-` 
port extending through an opening into the 
drum, and a rotatable terminal having pe 
ripheral projections, mounted on said support 
in position in which its projections extend 
into the fluid when displaced by centrifu 
gal action, as set forth. . 

9. The combination with a receptacle con> 
taining a fluid and means for rotating the 
same, a terminal with peripheral projections 
capable of rotation, and a spring connection 
or support for said terminal tending to force 
it toward the periphery of the receptacle, as 
set forth. . 

10.l The combination with a hollow centrifu 
gal drum or wheel containing a conducting 
fluid and alighter non-conducting fluid,means 
for rotating the said drum, a support extend 
ing through an opening into the drum, and a 
rotatable terminal having peripheral projec 
tions, mounted on said support in position in 
which the projections extend through the 
non-conducting into the conducting fiuid 
when the fluids are displaced by centrifugal 
action, as set forth. _ ` 

ll. The combination with a centrifugal 
drum containing a conducting and a non-con 
ducting fluid, means for rotating the drum, 
a terminal capable of rotation and having 
peripheral projections, mountedwithin the 
drum on a stationary support, and a spring 
or its equivalent acting on the said terminal 
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and tending to force its projections toward 
the inner periphery of said drum, as set forth. 

12. The combination with a receptacle con 
taining a conducting Huid, a lighter fluid of 
10W conductivity and a non~conducting fluid 
lighter than the others7 and means for rotat 
ing the receptacle, of a terminal adapted to 
make and break the circnitby movements be- l 

609,251 

tween the conducting and non-conducting 
ñuid through the intermediate ñuid of 10W Io 
conductivity, as set forth. 

NIKOLA TESLA. 

Witnesses: 
M. LAWSON DYER, 
PARKER W. PAGE. 


