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To all whom it may concern:

Be it known that I, N1KovrA TESLA, a citi-
zen of the United States, residing at New
York, in the county and State of New York,
have invented certain new and useful Im-
provementsin Apparatus for Producing Elec-
trical Currents of High Frequency, of which
the followingis a specification, reference be-
ing had to the drawings accompanying and
f01 ming a part of the same.

This 1nvent10n is an improvement in ap~
paratus for producing electrical currents of
high frequeney in accordance with the gen-
eral plan heretofore invented and practiced
by me and based upon the principle of charg-
ing a condenser or circuit possessing capacity
and discharging the same through a circuit
of low self-induection, so that rapid electrieal
oscillations are obtained. To secure this re-
sult, I employ some means for intermittently
chm ging the condenser and for discharging
it thlouu‘h the circuit of low self—mduetlon,
and among the means which I have hereto-
fore employed for this purpose was a me-
chanical contact device which controlled both
the charging and the discharge circuit in
such manner that the condenser was alter-
nately charged by the former and discharged
into the latter.

My present improvement eonsists in an ap-
paratus for effecting the same result by the

use of acircuit-controller of special character

in which the continuity of the paths for the
current is established at intervals by the pas-
sage of spar ks across a dielectric.

In carrying out my pr eésent improvement I,

employ a circuit-controller containing two
terminals or sets of terminals movable with
respect to each other into and out of prox-
imity, and I provide means whereby the in-
tervals between the periods of close approxi-
mation, during which the spark passes, may
be adjusted so that when used in a system
supplied by a source. of alternating current
the periods of make and break may be timed
with reference to a phase of the current wave
or impulse. .

Referring to the drawings, Whlch illustrate
in its preferred form the improvement above
referred to, Figure 1 is a view, partly in ele-
vation and partly in section, of a generator
arranged to give an alternating current with

~manner illustrated in Fig. 3.

-‘Dhe circuit-controller mounted on its shaft.

Fig. 2 is a section of the controller of Fig. 1
online « x of said figure. - Fig. 3isa dlawmm
illustrating the system or: apparatus as .a
whole. I‘ws 4 and 5 are sectional views of
a modified form of circuit-controller.

A designates in Fig. 1 a generator having
a commutator A’ and brushes A’ bearmo
thereon, and also collecting-rings B B, flom
which an alternating eurrent s taken by
brushes B’ in the well-understood manner.

The circuit-controller is mounted in part
on an extension of the shaft C of the gener-
ator, and in part on the frame of the same,
or on & stationary sleeve surrounding the
shaft. Itsconstruction in detailisasfollows:
D is'a metal plate with a central hub D', which
iskeyed or clamped to the shaft C. The plate
is formed with segmental extensions corre-
sponding in number to the waves of cur-
rent which the generator delivers. These
segments are preferably cut away, leaving
only rims or frames, to one of the radial sides
of which are secured bent metal plates E,
which serve as vanes to maintain a circula-
tion of air when the device is in operation.
The segmental disk and vanes aré contained
within a close insulated box or case F, mount-
ed on the bearing of the generator, or in any
other proper way, but so as to be capable of
angular adjustment around the shaft. To
facilitate such adjustment, a screw-rod F’,
provided with a knob or handle, is shown as
passing through the wall of the box. The
latter may be adjusted by this rod, and when

‘in proper position may be held therein by

screwing the rod down into a depression in
the sleeve or bearing, asshownin Fig. 1. Air-
passages G @G are provided at opposite ends
of the box, through which air is maintained
in ecirculation by the action of the vanes.
Through the sides of the box F and through
msula‘mng gaskets II, when the material of
the box is not a suiﬁcmnﬂy good insulator,
extend metallic terminal plugs K K, with
their ends in the plane of the conducting
segmental disk D and adjustable radially to-
ward and from the edges of the segments.
This or similar devices are employed to carry
out the invention above referred to im the

represents any source of alternating current
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the potential of which is raised by a trans-
former, of which a is the primary and b the
secondary. The ends of the secondary cir-
cuit S are connected to the terminal plugs K
K of an apparatus similar to that of IFigs. 1
and 2 and having segments rotating in syn-
chronism with the alternations of the current
source, preferably, as above described, by
being mounted on the shaft of the generator
when the conditions so permit. The plugs
K K are then adjusted radially, so as to ap-
proach more or less the path of the outer
edges of the segmental disk, and so that dur-
ing the passage of each segment in front of
a plug a spark will pass between them, which
completes the secondary circuit S. The box
or the support for the plugs Kis adjusted an-
gularly, so as to bring the plugs and segments
into proximity at the desired instants with
reference to any phase of the current-wave
in the sccondary circuit and fixed in posi-
tion in any proper manner. To the plugs
KK are also connected the terminals of a con-
denser or condensers I, so that at the instant
of the rupture of the secondary circuit S by
the cessation of the sparks the energy accu-
mulated in such eirecuit will rush into and
charge the condenser. A path of low self-
induction and resistance, including a primary
M of a few turns, is provided to receive the
discharge of the condenser, when the eircuit
Sis again completed by the passage of sparks,
the discharge being manifested as a succes-
sion of extremely rapid impulses. The po-
tential of these impulses may be raised by a
secondary T, which constitutes the source of
current for the working cireuit or that con-
taining the devices R for utilizing the current.

By means of this apparatus effects of a
novel and useful character are obtainable, but
to still further increase the efficiency of the
discharge or working current I have in some
instances provided a means for further break-
ing up the individual sparks themselves. A
device for this purpose is shown in Ifigs. 4
and 5. The box or case I in these figures is
fixedly secured to the frame or bearing of the
generator or motor which rotates the circuit-
controller in synchronism with the alternat-
ing source. Within said boxis adisk D, fixed
to the shaft C, with projections d’' extending

from its edge parallel with the axis of the
shaft. A similar disk D" on a spindle d, in
face of the first, is mounted in a bearing in
the end of the box F with a capability of ro-
tary adjustment. The ends of the projec-
tions d’ are deeply serrated or several pinsor
narrow projections placed side by side, as
shown in Tfig. 4, so that as those of the oppo-
site disks pass each other a rapid succession
of sparks will pass from the projections of one
disk to those of the other.

‘What I elaim as my invention is—

1. The combination with a source of cur-

rent, of a condenser adapted to be charged.

thereby, a circuit into which the condenser
discharges in a series of rapid impulses, and
a circuit-controller for effecting the charging
and discharge of said condenser, composed of
conductors movable into and out of proximity
with each other, whereby a spark may be
maintained between them and the circuit
closed thercby during determined intervals,
as set forth.

2. The combination with a source of alter-
nating current, of a condenser adapted to be
charged thereby, a circunit into which the con-
denser discharges in a series of rapid im-
pulses, and a cireuit-controller for etfecting
the charging and discharge of said condenser,
composed of conductors movableinto and out
of proximity with each other in synchronism
withthe alternations of thesource,asset forth.

3. A circuit-controller for systems of the
kind desecribed, comprising in combination a
pair of angularly-adjustable terminals and
two or more rotating conductors mounted to
pass in proximity to the said terminals, as
set forth.

4. A circuit-controller for systems of the
kind described, comprising in combination
two sets of conductors, one capable of rota-
tion and the other of angular adjustment
whereby they may be brought into and out of
proximity toeach other,at determinate points,
and one or both beingsubdivided so as to pre-
sent a groupof condueting-points,agsetforth.

NIKOLA TESLA.
‘Witnesses:
M. LAWSON DYER,
DrUrRY W. COOPER.
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