No. 613,809, : Paténted Nov. 8, 1898.
: . : N. TESLA. - o
METHOD oF AND APPARATUS FoR CONTROLLING MECHANISM oF MOViNG VESSELS
. OR VEHICLES. :

(No Model.)

5 Sheets—Sheet 1.

Lneveniare




No. 613,809. Pqtented Nov. 8, 1898.

‘ N. TESLA: .
METHOD OF AND APPARATUS FOR CONTROLLING MECHANISM OF MOVING VESSELS
‘ ' OR VEHICLES.

(No Model.) ' " 5 Sheetsy

Hze

R
;_'\_/ Vs /’:
- ___// //

—
R /;n"\
‘ s/)f\\‘ :
Fq ~ e - s
[—  S— = —m1% =Sl i@: A = R
= 1A - AT
o B i i \
| A o
= o h_-{\;\f//,
N gy el A
S_\ N 1q§ //} /
N 0N
R = === .\:.\\'
N et )




No. 613,809. ' Patented Nov. 8, 1898,
'N. TESLA.

METHOD OF AND APPARATUS FOR CONTROLLING MECHANISK OF MOVING VESSELS
_ OR VEHICLES. .

(No Model.) . : ’ 5 Sheets—Sheet 3.
| !l““!! &L
!l

[}N\\ _—
gy Sl

i

ES- o]




No. 613,809. Patented Nov. 8, 1898.
-N. TESLA.

-METHOD QF AND APPARATUS FOR CONTROLLING MECHANISM OF MOVIN

» G VESSELS
"OR VEHICLES.

{No Model.).

5 Sheets—Sheet 4. -

fig. 6
Pead
i
i oa
i “'Z/e_"
A L T
17" ) R :’!
/L g /l
7 i 2 8 dils
= §'=5 — 4&’ V4
f —_—
= "'E_ e —
~ |4
(1S
_
Sreeritar:



No. 6.13 809. Patented Nov. 8, 1898.
N. TESLA.

M'ETHOD OF AND APPARATUS FOR CONTROLLING MECHANISM OF MOVING VESSELS
: OR VEHICLES.

(No Maodel.)

5 Sheets—Sheet 5.

.
Sy
NN 7
y ‘Y\
| S,
i -

"%b///% - ‘Q ~ %.//aa ii”f"”’
- X < eq, ’ ) V{)
ooness n% | /? /lfbm/ Gl azzz74,



Io

15

20

25

30

35

40

45

50

UNITED STATES PATENT OFFICE.

NIKOLA TESLA, OF NEW YORK, N. Y.

METHOD OF AND APPARATUS FOR CONTROLLING MECHANISM OF MOVING VESSELS OR VEHICLES.

SPECIFICATION forming part of Letters Patent No. 618,809, dated November 8, 1898,
Application flled July 1,1898. 'Berial No. 684,034, (No model.)

To all whom it may concern:

Be it known that I, NIkor.a TESLA, a citi-
zen of the United States, resid ingat NewYork,
in the county and State of New York, have in-
vented certain new and useful im provements
in methods of and apparatus for controlling
from a distance the operation of the propel-
ling - engines, the steering apparatus, and
other mechanism carried by moving bodies or
floating vessels, of which the following is a
specification, reference being had to the draw-
ings accompanying and forming part of the
same. ‘

The problem for which the invention form-
ing the subject’of my present application af-
fords a complete and practicable solution is
that of controlling from a, given point the op-
eration of the propelling-engines, the steer-
ing apparatus, and other mechanism carried
by a moving object, such as a boat or any
floating vessel, whereby the movements and
course of such body or vessel may be directed
and controlled from a distance and any de-
viece carried by the same brought into action
at any desired time. So far as I am aware
the only attempts to solve this problem which
have heretofore met with any measure of sue-
cess have been made in connection with a
certain class of vessels the machinery - of
which was governed by electric currents con-
veyed to the controlling apparatus through a
flexible conductor; but this system is subject
to such obvious limitations as are imposed by
the length, weight, and strength of the con-
ductor which can be practieally used, by the
difficulty of maintaining with safety a: high
speed of the vessel or changing the direction
of movement of the same with the desired

rapidity, by the necessity for effecting the.

control from a point which is practically fixed,

.and by many well-understood drawbacks in.

separably connected with such a system. The
plan which I have perfected involves none of
these objections, for I am enabled by the use
of my invention to employ any means of pro-
pulgion, to impart to the moving body or ves-
sel the highest possible speed, to control the
operation of its machinery and to direct its
movements from either 4 fixed point or from
a body moving and changing its direction
however rapidly, and to maintain this control
over great distances without any artificial

‘eircuit carried by the moving body.

connections between the vessel and the ap-
paratus governing its movements and with-
out such restrictions as these must necessarily
impose. .

In a broad sense, then, my invention dif-

‘fers from all of those systems which provide
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for the control of the mechanism carried bya -

moving object and governing its motion in
that I require no intermediate wires, cables,
or other form of electrical or mechanical con-

nection with the object save the natural mo- .

dia in space. I accomplish, nevertheless,
similar results and in a much more ipractica-
ble manner by producing waves, impulses, or
radiations which are received through the
earth, water, or atmosphere by suitable ap-
paratus on the moving body and cause the
desired actions so long as the body remains
within the active region or effective range of
such eurrents, waves, impulses, or radiations.

The many and difficult requirements of the
object here contemplated, involving peculiar
means for transmitting to a considerable dis-
tance an influence capable of causing in a

.positive and reliable manner these actions,

necessitated the designing of devices and ap-
paratus of a novel kind in order to utilize to

‘the best advantage various facts or results,

which, either through my own investigations
or those of others, have been rendered prac-
tically available. '

As to that part of my invention which in-
volves the production of suitable waves or
variations and the conveying of the same to
a remote receiving apparatus capable of be-
ing operated or controlled by their influence,
it may be carried out in various ways, which
are at.the present time more or less under-
stood. For example, I may pass through a
condueting-path, preferably inclosing a large
area, a rapidly-varying current and by elec-
tromagnetic induction of the same affect a
In this
case the action at a given distance will be the

-stronger the larger the area inclosed by the
conductor and the greater the rate of change

of the current. If the latter were generated
in the ordinary ways, the rate of change, and
consequently the distance at which the action
would be practically available for the present
purpose, would be very small; but by adopt-
ing such means as T have devised—that is,
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either by i)aséing throu gh the condﬁcting—path 1

~currents of a specially - designed high - fre-

quency alternator or, better still, those of a

strongly-charged condenser—a very high rate

of change may be obtained and the effective
range of the influence thus extended over a

vast area, and by carefully adjusting the cir-.

euit on the moving body so as to be'in exact

" electromagnetic synchronism with the pri-

T 10

mary disturbances this influence may beutil-

ized at great distances.
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Another way to carry out my invention is
to direct the currents or discharges of a high-
frequency machine or condenser through a
circuit one terminal of which is connected
directly, or inductively with the ground and

‘the other to a body, preferably of large sur-

face and at an elevation. In this case if the
eircuit on the moving bady be similarly ar-
ranged or connected differences of potential
on the terminals of the circuit either by con-
duction or electrostatic induction are pro-

' duced and the same objectisattained. Again,
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_to secure the best sdetion the receiving-circuit

should be adjusted so as to be in electromag-
netic synchronism with the primary source,
as before; but in this instance it will be un-
derstood by those skilled in the art that if the
number of vibrations per unit of time be the
same the circuit should now have a length

- of conductor only one-half of that used in the

'35

former case. _ » .
Still another way is to pass the currents
simply through the ground by connecting

both the terminals of the source of high-fre- |

quency currents to earth at different and re-
mote pointsand to utilize the currents spread-

_ ing through the ground for affecting a re-
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ceiving-circuit properly placed and adjusted. .
Again, in this instance if only one of the ter-
minals of the receiving-circuit be connected-

to the ground, the other terminal being insu-

.. lated, the adjustment as to synchronism with
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the source will require that under otherwise
equal conditions the length of wirebe half of
that which would be used if both the termi-
nals be connected or, generally, if the eircuit

_be in the form of a closed loop or coil.. Ob-

viously also in the latter case the relative po-
sition of the receiving and transmitting cir-
cuits is of importance, whereas if the ¢ircuit

~ be of the former kind—that is, open—the
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relatjve position of the circuits is, as a rule,

‘of little or no consequence, L
" Finally, I may avail myself,in carrying out’

my invention, of electrical oscillations which
do not follow any particular conducting-path,
but propagate in straight lines through space,
of rays, waves, pulses, or disturbances of any

kind capable of bringing. the mechanism-of |

- the moving body into action from a distance
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.and at the will of the operator by their effect

upon suitable controlling devices. .
"In the following detailed description I shall
confine myself to an explanation of that
method and apparatus only which I have

found to be the most practical and effectual;

‘the sensitiveness.

but obviously my
tures is not limited to the special mode and
appliances which I have devised and shall
here describe. '

"In any event—that is to say,
the above or similar plans T may adopt—and
particularly when the-influence exerted from
a distance upon the receiving-circuit be too

ate the controlling apparatus T employ auxil-
iary sensitive relays or, generally speaking,

‘means capable of being brought into action
‘by the feeblest influences in order to effect

the control of the movements of the distant
body with the least possible expenditure of
energy and at the greatest practicable dis-
tance, thus extending the range and  useful-
ness of my invention.

A great variety ‘
vices more or less suitable for the purpose of
detecting and utilizing feeble actions are now
well known to scientific men and artisans and
need not be all enumerated here. Confining

invention in its broad fea-

whichever of

of electrical and other de-.
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‘small to directly and reliably affect and actu- .
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myself merely to the electrical as the most -
practicable of such means and referring only
to those which, while not the most sensitive,

are perhaps more readily available from the
mbre general knowledge which exists regard-
ing them, I may state that a contrivance may
be used which has long been known and used
as a lightning-arrester in connection with

telephone-switchboards for operating annun-

‘ciators and like deviees, comprising a bat-

tery the poles of which are connected to two
conducting-terminals separated by a minute
‘thickness of dielectric. The electromotive

force of the battery should besuch as to strain-

the thin dielectric layer very nearly to the
point of breaking down in order to increase

turbance reaches a circuit so arranged ‘and
adjusted, additional strain is put upon the
insulating-film, which gives way and allows
the passage of a current which can be util-
ized to operate any form of cireuit-controlling
apparatus. ' . : ‘
Again, another contrivance capable of be-
ing utilized in detecting feeble electrical ef-
fects consists of two conducting plates or ter-

minals which have, preferably, wires of some |
length attached to them and are bridged by

a mass of minute particles of metal or other
conducting material. ~Normally these par-

‘ticles lying loose do not connect the metal
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When an electrical dis- -
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plates; but under the influence.of an elec- .

trical disturbance produced at a distance,

| evidently owing to electrostatic attraction, .
they are pressed firmly against each other,
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thus establishing a good electrical connection - -

between the two terminals.. This change of

state may be made use of ina number of ways -

for the above purpose. =~
Still another modified device, which may
be said to embody the features of both the

former, is .obtained by connecting the two

conducting plates or terminals above referred

to pgrmanenﬂy with the poles of a battery
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