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" To all whom it may concern:
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Be it known. that I, N1kOoLA TESLA, a citi-
zen of the United States, residingin-the bor-

ough of Manhattan, in the city, eounty, and:
State of New York, have invented certain new '

and useful Improvements in Systems of Sig-
naling, of which the following is a specifica-
tion, reference being had to the drawings ac-

companying and forming a part of the same.

In certain systems for transmitting intelli-

gible messages or governing the movements
and operations of distant automata electrical”
impulses or disturbances produced by suit--

able apparatnsare conveyed.through the nat-
ural media to a distant receiving-cireuit ca-

pable of responding to ‘the impulses, and

thereby effecting the. control of other appli-
ances. - Generally a special device highly
sensitive is eonneeted to the receiving-cir-
¢uit, which in order to render it still more
susceptible and to reduce the liability of its
being affected by extraneous disturbances is

- earefully adjusted so. as to be -in ‘tune with
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the transmitter.. By ascientific design of the
sending and receiving eircuits and other ap-

_ paratus and skilful adjustment of the same
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these objects may be in a measure attained;

but in long experience I have found that not-’

withstandingall construetiveadvantages and

experimental resources’ this. method is" in.
Thus while I have

many cases inadequate.

_ succeeded in so.operating selectively under

35

40

certain favorable conditions more than one
hundred receivers in most cases it is practi-
cable to work successfully but a few, the

number rapidly diminishing as, either owing

to great distance or other causes, the energy
available in the tuned :circuits becomes
‘smallerand thereceiversnecessarilymoredeli-
cate. Evidently a cireunit however well con-
‘structed-and adjusted to respond execlusively

1o vibrations of one period is apt to.-be affect-
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‘ed by higher harmonics and still more so by
When the oseillations are of a

lower ones. 'V (
very high frequency, the number of the ef-

" fective harmonics' may be large; and tvhe re-
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ceiver consequently easily disturbed by ex-
traneous influences to such an extent that
when ‘very short-waves, such as those pro-
duced by Hertzian spark apparatus, are used

_little -advantage in this respect. is derived

sequently in.

from tuning the circuits. It being an im-
perative requnirement. in ‘most practical ap-
plications of such systems of signaling or in-
telligence transmission that the signals or
messages should be exclusive or private, it is

‘highly desirable to do away with the above

limitations, especially in view of the fact,
which I have obseryed, that the influence of
powerful electrical disturbances upon sensi-
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tive receivers éxtends, even on land, to dis- .

tances of ‘many hundreds of ‘miles, and ¢on-
accordance with . theory still
fartheronsea. Toovetcomethese drawbacks
and to enable a greatnumber of transmitting
and receiving stations to be operated select-

ively and exclusively and without any dan-
werof thesignalsor messages being disturbed,

intercepted, or interfered with in any way is

‘the object-of my present invention. . - -
"~ Broadly stated, this invention consists in
‘the combination of means for generating and

transmitting two or more kinds or:classes of

disturbances or impulses of distinctive char-

acter with respect to their effect upon a re-
ceiving-cireuit and a distant receiver which

comprises two or more. ¢ireuits-of different
_electrical character or séverally tuned, so as

to- be responsive to the different kinds or
classes of impulses and which is dependent

“for operation upon the eonjoint or resultant
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action of the two or more circuits or the sev- -

eral instrumentalities controlled or operated

thereby. By employing ounly two. kinds of -

“disturbances or series of impulses instead of

one, as has heretofore been done. to:.operate
a receiver of this kind; I have found that

safety against the disturbing influences of

other sources is increased to such an extens
that I believe this number to be amply suffi-

‘cient in most cases for rendering ‘the ex-

go

change of signals or messages reliable and

“exclusive; but in exceptional instances a

greater number may be used and a degree of

‘safety against mutual and extraneous inter-

ference attained, such as is comparable to

that afforded by a combination-lock. * The

liability of a receiver being affected by dis-
turbances emanating from: other sources, as
well as that of the signals or messages being
received by instruments for which they are
not intended, may, however, be reduced not
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only by an increased number of the codpera-
tive disturbances or series of impulses, but
also by a judicious choice of the same and
the order in which they are made to act upon
the receiver.

Evidently there are a great many ways of
generating impulses or disturbances of any
wave length, wave form, number or order of
succession, or of any special character sach
as will be capable of fulfilling the require-
ments above stated, and there are also many
ways in which sueh impulses or disturbances
may be made to colperate and to cause the
receiver to be-actuated, and inasmuch as'the
skill and praetical knowledve in these novel
fields can only be acquired by long expe-
rience the degree of safety and perfection at-
tained will necessarily depend uponthe ability
and resource of the expert who applies my
invention; but in order to enable the same to
be suceessfully practiced by any person pos-
sessed only of the more general knowledge and
experience in these branches I shall deseribeé
the simplest plan of carrying it out which is
at present known to me.

For a better understanding of the subject
reference is now made to Lhe accompanying
drawings, in which—

I"Wllres land?2 represent diagram matically
the apparatus and circuit connections em-
ployed at the sending and receiving stations,
respectively; and Figs. 3, 4, and 5 modified
means which may be employed in the prac-
tical application of the invention.

In Fig.1, 8" and S% are two splmlly-wound
coils or eond uctors connected with their in-
ner ends to elevated terminals D' and D% re-
spectively, and with their outer ends to an
earth-plate E.. These two coils, conductors,
or systems D' 8’ E:and . D?*S*E have different
and suitably-chosen periods of vibration, and,
as pointed out in other patents relating to my
system of energy and intelligenee transmis-
sion, their lengths should be such that the
points of maximum pressure developed there-
in coinecide with the elevated terminals D’ D2,
The two systems may have electrieal oscilla-
tions impressed upon them in any desired
manner, conveniently by energizing them
through primaries P’ and P2, placed in prox-
imity to them. Adjustable inductances I’
and L* are preferably included in the pri-
mary circuits chiefly for the purpose of regu-
lating the rates of the primary oscillations.
In the drawings these primaries P’.and P?
sarround the coils 8’ 8% and are joined in se-
ries through the inductances 1" I, conductor
F, condensers C' and C? brush-holders B’
and B? and a toothed disk D, which is con-
nected to the conductor F and, if desired,

also totheground-plate E, as shown two inde-
pendent primary (,ncuxbs being thus formed.

‘The condensers C’' and C? are of such eapae-
ity and the inductances 1" and 12 are so ad-
justed that each primaryisin-close resonance
withits secondarysystem, asIhave explained

' in other patents granted to me.
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-The brush-
holders B" and B?are eapable independently
of angular and, if necessary, also of lateral
adjustment, so that any desired order of suc-
cession or any difference of time interval be-
tween the discharges occurring in. the two
primary cireunits may be obtained.  The con-
densers being energized from asuitablesource
S, preferably of high potential, and the disk
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D being rotated, its pro;]ectnons or teeth p p, :

coming a,b pemodlcally recurring intervals in
very. close proximity to or, as the case may
be, in contact with condueting rods or brushes
n n, eause the condensers to be discharged
in rapid succession through their respective
circuits. In this matter the two secondary
systems D’ 8’ E and D? 8? K are set in vibra-
tion and -oscillate freely, each at its proper
rate, for a certain period of time at every dis-
charge. The two vibrations are impressed
upon the ground through the plate E and
spread to a distanee reaching the receiving-
station, which has two similar eireuits or sys-
tems ¢ s’ d' and e s? d? arranged and. con-
nected in the same manner and tuned to the

systems at the sending-station, so that each

responds exclusively to one of the two vibra-
tions produced by the transmitting apparatus.

"The same rules of adjustment are observed

with respect to the reeeiving-circuibs,care be-
ing, furthermore, taken thatthe tuning is ef-
fected when all the apparatus is connected
to the circuits and placed.in position, as any
change may more or less modlfy the vibration..
Each of the receiving-coils s’ and s*isshant-
ed by a local c1rcu1t contalmng, respectively,
sensitive devices a a?, batteries b’ 3% adjust-
able resistances r 7'2, and sensitive relays R/
R?, all joined in series, as shown. The pre-
cise connections and arrangements of the va-
rious receiving mstrumenbs are largely -im-
material and may be vaned in many ways.
The ‘sensitive devices a’ ¢® may be any . of
the well-known devices of this kind=as, for
example, two conducting-terminals separated
by a minute.air-gap or a thin film of dielec-
tric which is strained or weakened by a bat-
tery or other means to the point of breaking
down and gives way to the slightest dls-
tarbing lnﬂuence.
senmtlve state may be secured by momenta-

rily interrupting the battery - ecircuit after

each operation or otherwise. -The relays R’
R? have armatures I’ 2, which are connected
by a wire w and when attracted establish
electrical contacts at ¢’ and ¢* thus closing
a cireuit- containing a battery b~"', an achust-
able resistance 3, and a relay RS,

Irom the above descriptionit will be read-

ily seen that the relay R3 will be operated

only'when both contacts ¢’ and ¢* are closed.

The apparatus at the sending-station may -

be eontrolled in any suitable manner-—as, for
instance, by momentarily closing the cu-cmb_
of the source S, two different electric vibra-
tions  being emitted simultaneously or in
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_rapid succession, as may be desiréd, at each

closure of the circuit. The two receiving-cir-
“cuits at the distant station, each tuned to re-
spond to the vibrations produced by one of
the elements of bbe transmitter, affect the
sensitive devices ¢’ and ¢* and cause the re-
lays R’ and R?to be operated and contactsc’
and ¢* to be closed, thus actuating the re-

ceiver or relay RS, Whu,h in turn esta,bhshes,

_a contact ¢ and brmvs into action a device
a® by means of a battery d¢ included in a lo-

calciréuit, asshown; butevidently if through
“any extraneous disturbance only one of the’
circuits at the receiving-station is affected

the relay R® will fail to respond In this way
communication - may be ecarried on with

Greatly-lncreased safety against mterfer'ence
and privacy of the messages may be secured.

The receiving-station (shown in’ Fig. 2) is
supposed to be oné requiring no retmn mes-
sage; but if the use of the system'is such that
this is necessary then the two stations. will
be ‘similarly- equipped and any “‘well-known
means, which it is not thought necessary to
jllustrate here, may be resorted to for ena-
bhng the apparatus at each station to be used
in turn as transmitter and receiver.” Inlike
manner the operation-of a receiver, as R
~ may be made dependent, instead of upon two,
upon more than two such transmitting sys-
tems or eircuits, and thus any desired degree
of exclusiveness or privacy and safety against
extraneous disturbances may be. attamed
The apparatus as illustrated in Figs. 1 and
2 permits, however, special results to be
secured by the adjustment of the order of
succession of the discharge of the primary cir-
cuits P’ and P?or of the time interval between
" such disecharges. Toillustrate, the action of
the relays R" R?> may be refrulated either by
~adjusting the weights of the levers 7 B, or
the strenoth of the batteries b' b?, or l;he re-
~ sistances 7' r®, or in other well- known ways,
80 that when a certain order of succession or
timeinterval betweenthedischargesof the pri-

mary circuits P’ and P? exists at the sending-

etatlon the levers I’ and 7? will close the con-
tacts ¢’ and c? at the same instant, and thus
“ operate the relay R?; but it will fail to pro-
duce this result When the order of succession
of or the time interval between the discharges
in' the primary cireunits is another one. By
these ‘or similar means additional safety
against disturbances from other sources may
be atiained and, on the other hand, the pos-
sibility afforded of effecting the opera,mon of

signaling by varying the order of succession -

of the dlbcha,rtres of the two circuits. In-
" stead of closm«r and opening the circuit of
the source S, as before indicated, for the pur-
pose of sendm«fr distinct swnale it 'may be
convenient to merely alter the period of either
of the transmitting-circuits ar bmra,rlly, as'by
" varying the inductance of the primaries.

Obviously there’is no necessity for using’
transmitters with two or more distinet ele-

ments or ecirceunits, as 8’ and 8% since a sue-

"tion-coil L¢ in series with the oscillating

<)

cession of wavesorimpulses of different char-
acteristics may be ‘produced by an instru-
ment having but one such cirenit.: A few of
the many ways which will readily suggest

-themselves to the expert who applies my in-

vention are illustrated in Figs. 3, 4,-and 5.

‘In Fig. 3a transmitting system e s? dbis partly
, shunted by a rotating wheel or disk D3, ' which

may be similar to that illustrated in Fig.'1
and which cuts out periodically a portion of

‘the coil or conduector s® or, if desired, bridges’

it by an adjustable condenser (000 thns alter-
ing the vibration of the system e 'St at suit-
able intervals and causing two distinet kinds
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or classes of impulses-to be ‘emitted in rapid -

succession by the sender.
result is produced in’the system e s* d* by
periodieally short-circuiting, through an -in-
duction-coil IL? and a rotating d1sk D* with

InFig: 4a similar

85

insulating and condacting seﬂmente ‘a eir-

“euit ptin  inductive relation to said syst;em

Again, in Fig. 5 three distinct vibrations are

caused to be “emitted’ by a system e s® d°, this
_result being produced by inserting perlodlc-

ally a su1table number of turns of an indue-
8ys-
tem by means of a rotating disk BS with'two
projections p® p° and three Tods or brushes nt,
placed at an angle of one hundred and twenty
degrees relatwely to each- other. The three

90.
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transmlttmo systems or cireuits thus pro- -

“duced may be energlzed in the same manner

as those of Fig. 1 or in any other convenient
way.
the ' receiving-station may be provided with

"two or three clI‘OU.ltS in an analovous manner

to that illastrated in Fig. 2,1t bemfr under-
stood, of course, that the dlﬁerenb vibrations

or dxsturba,nees emitted by the sender follow

in sueh rapid succession iipon each other'that

"they are practlcally simultaneous, so far as
“the opération of such relays as R’ and R*is
, coneerned Evidently, however, it is not nec-

essary to employ two or more Teceiving-cir-
cuitis; but a single circuit may be used also
at the receiving-station constructed and ar-
ranged like nhe mransmltung ‘circuits or sys-
teins illustrated in Figs. 3, 4, and 5,in which

case the eorrespondmo dlSkS as’ D? Dt DS yat
ynehromsm
_with those at the receiving stations as far as

the sending will be drlven in

may be necessary to secure bhe desired result;
but whatever the nature of the specific’ de-
vices em ployed it will bé seen that the finda-

Corresponding to each of these casés
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mental i idea in my invention is the operamon D

of a receiver by the congomt or resultant ef-
fect of two or more circuits each tuned to re-
spond exelusively to waves, 1mpulses, or vi-
brations of a certain kind or class'produced
either sunmtaueously
suitable transmitter.

It will be'seen from a consideration of the

nature of the method hereinbefore deseubed
that the invention is apphcable not only in

125

or uuceesswely by a

133

the special inanner described, in whieh the:’ -

transmission of the 1mnulses is ‘effected

through natural media, but for the transmis-
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sion of energy for any purpose and whatever
the medinm. throu‘rh which the impulses are
conveyed.

‘What I elaim is—

1. In asystem for the transmission of elee-
trical energy, the combination with means for
producing two or more distinctive kinds of
disturbances or impulses, of receiving-eir-
cuits, each tuned to respond to the waves or
impulses of one kind only, and areceiving de-
vice dependent for operation upon the con-
joint action of the several receiving-cirenits,
as set forth.

2. In a system for the transmission of elec-
trical impulses and the operation or control,
of signaling or other apparatus thereby, the
combination with a transmitter adapted to
produce two or more distinctive kinds or
classes of disturbances or impulses, of sensi-
tive receiving-circuits, each tuned to respond
to the impulses or disturbances of one kind
or class only, and a receiving device depend-
ent for opera’rlon upon the conjoint action of
the sensitive circuits, as set forth.

3. In a system for the transmission of elec-
trical impulses, and the operation or control
of signaling, or other apparatus thereby, the
combination with a transmitter adapted to
produce two or more distinctive kinds or
classes of disturbances or impulses, of sensi-
tive circuits at the receiving point or station,
each tuned to respond to the impulses or dis-
turbances of one kind or class only, a local
circuit arranged to be completed by the eon-
joint action of the sensitive circuits and a re-
ceiving device connected therewith, as set
forth.

4. In a system for the transmission of elec-
trical impulses, and the operation or control
of signaling or other apparatus thereby, the
combination with a transmitting apparatus
adapted to produce two or more distinctive
kinds of disturbances or impulses, of means
for varying the time intervals of the emission
of the impulses of the several kinds, sensi-
tive cireuits each tuned to respond to the im-
pulses or disturbances of one kind only, and
a receiving apparatus dependent for opera-
tion upon the conjoint action of thesensitive
cireuits, as set forth.

5. In a system, such as herein descnbed
the combination with a transmitter adapted
to produece a plurality of distinctive kinds of
electrical disturbances or impulses, of a re-
ceiving apparatus comprising a plarality of
cireuits, a sensitive device and a relay in-
cluded in each circuit, and each said circuit
being tuned torespond to the impulses or dis-
turbances of one kind only, and a receiving
apparatus in a loeal eircuit controlled by the

- relays and adapted to be completed by the

65

conjoint action of all of said relays, as set
forth.

6. In a system of the kind described, the
combination with a transmitter adapted to
produce two or more series of electrical oscil-
lations or impulses of different frequencies,

(4
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of areceiving apparatus comprising a plural-
ity of sensitive circuits each tuned to respond
to the impulses of one of the series produced
by the transmitter, and a signaling device de-
pendent for its opemtion upon the ‘conjoint
action of said circuits, as set forth.

7. The combination with a plurality of
transmitter elements, each adapted to pro-
duce a series of impulses or disturbauees of
a distinetive character, and means for con-
trolling and adjusting the same, of a receiver
having a plurality of sensitive circuits each
tuned so as to be affected by one of the series
of impulses only, and dependent for opera-
tion upon the conjoint action of all of said
cireuits, as set forth.

8. The combination with a transmitter
adapted to produce series of electrical im-
pulses or disturbances of distinctive charae-
ter and in a given order of succession, of a
receiving apparatus CompI‘ISII](" tuned cir-
cuits respondlnw tosuch impulses in a corre-
sponding order, and dependent for operation
upon the con;omt action of said elements, as
set forth.

9. In a receiving apparatus, the combina-
tion with a plurality of sensitive eircuits, sev-
erally turned to respond to waves or immpulses
of a different kind or class, a receiving-cir-
cuit controlled by the sensitive circuits and
a device connected with the receiving-circuits
adapted to be operated when said cireuit is
completed by the conjoint aetion of two or
more of the sensitive circuits, as set forth.

10. A system for the transmission of elec-
trical energy, having in combination means
for producing and transmitting two or more
1mpulses of different penodlclmes to form a
signalin a predetermined order of succession,
as set forth.

11. In a system forthetransmission of elec-
trical energy, the combination with a trans-
mitting apparatus comprisingone or more cir-
cuits, means for impressing therein oscilla-
tions or impulses of different character and
a receiving apparatus eomprising a plurality
of circuits each tuned to respond to the im-
pulses of one kind produced by the transmit-
ter and a receiver dependent for operation
upon the conjoint action of the receiving-eir-
cuits, as set forth.

12. In asystem for the transmission of elec-
trical energy, the combination with a trans-
mitting apparatus comprising a transformer
and means forimpressing upon the secondary
element of the same oscillations or impulses
of different character, of a receiving appara-
tus comprising a plurality of circuits each
tuned to the impulses of one kind emitted by
the secondary of the transmitting - trans-
former, and a receiver dependent for opera-
tion upon the conjoint action of the receiv-
ing-circuits, as set forth.

13. Ina system for the transmission of elec-
trical energy, the combination with a trans-
mitting apparatus comprising a transformer
and means for impressing upon the secondary
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elements of the same oscillations or impulsesr

of different periodicities and in a given order
of succession, of a receiving apparatus com-
prising a plurality of circuits each tuned to
g respond to the transmitted impulses of one
period, and a receiver dependent for opera-
tion upon the conjoint action of the receiving-
cireunits, as set forth. ) '

14. In a signaling system, the combination

10 of means for generating a series of electrical

impulses of different periodicities, receiving-
circuits of differing electrical periods of vi-
bration, and an indicating mechanism oper-
ated to give an intelligible indication only

15 when currents are induced in the receiving-

circuitsin a predetermined order, asset forth.
15. In a system for the transmission of en-
ergy, the combination of two or more circuits

5

differing with respect of one of their elec-
trical constants,means for energizing said cir-
cuits, and an indicating mechanism operative
only by conjoint action of two or more cur-
rents generated by waves from the sending-
station, as set forth. .

16. In asystem for the transmission of elec-
trical energy, the combination with a traus-
mitter adapted to produce electrical waves or
oscillations varying in character in a prede-

‘termined order, of a receiving instrument re-

sponsive to said oscillations and dependent
for operation upon the action thereof in a cor-
respouding order, as set-forth.
 NIKOLA TESLA.
Witnesses: :
Joux C. KERR,
- RicHARD S. DONOVAN.
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