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11) You would have little or no concern about PLC in~rfer;Erte

with one watt experimenters on 160-190kHz. Th~ p~ofosal here is
", ...-. -

to eliminate the antenna and ground lead length (15 mete~) , J

restriction entirely (sec 15.217); no antenna length limit on

lthe 160-190 kHz band for Part 15 devices. This would foster

[increased and more efficient experimentation on this band with

ithe existing low power restriction of one watt input, without

turning it into an amateur radio band as yet. Perhaps a modest

increase in wattage input can also be made. The writer of this

comment is in favor of this band in becoming a ham band, but

:realizes that there may be problems at this time.

2) This addresses interference to PLC's and RFID's as a

catagory of concern: In March and April of year 1903, there were

i 2 patents (#723,188 "Method of Signaling" 3/17/1903, and

#725,605 "System of Signaling" 4/14/1903). If PLC's and RFID's

were developed along these expired patent guidelines by the

brilliant engineers and with the resources of our big companies,

interference would not be an issue here. Single frequency

signaling is inherently flawed. These 99 year old "AND Logic

Gate" patents appear not to have been regarded by the power

industry or private firms in setting up their signaling.

Complex and digital modulation schemes on single frequencies are

not a full substitute for using two or more frequencies

conjointly. This is the key to reliability and security of

transmission. A simple and relatively low-cost retrofitting and

upgrading of the PLC method of power grid signaling would elimin-
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The irony of these old patents and the solution they afford is

that they were filed by the inventor of alternating current

electric transmission, N. Tesla, and at that time used high

voltages such as are found today in high ·tension lines. It is

proposed that the F.C.C. consider a declaration that current

PLC technology is obsolete based on N. Tesla's 1903 patents, and

that the power companies be asked to upgrade their systems in

their own interests. The upgrade would not be hard or costly

to do. A similar declaration is proposed for RFID's: no

antenna restrictions or technical limitations warrented on

proposed amateur radio services for 135.7-137.8 kHz.

***Copies of these two patents are attached as an exhibit to this

paper filing.

In addition, this writer wishes to voice concern, both as a

citizen radio listener and as a licensed radio operator (amateur

and commercial) that little or nothing is done to clean up the

din of radio frequency interference plaguing the power grid and

distribution lines. In particular, the standard broadcast band

below about 700 kHz, which has some longwave characteristics, is

so heavily laced with hash interference from the power distribu

tion, that even a blowtorch of a licensed commercial broadcast

station has a hard time cutting through the noise radiated in

some areas. You talk about PLC interference; but one hears a

licensed 500 watt station carrier at the low end of the broadcast

band that cannot push the modulation through. A suggestion is

that the F.C.C. pursue an amending of the "National Electric Code'

(National Fire Protection Association, Quincy, MA 02269) and

consider radio frequency noise filters to be placed at end-user
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electric service entrances and other locations as appropriate.

There would be a lot less to interfere with PLC's and the radio

spectrum in general. These things should be obvious: an

environmental conservation program for the electromagnetic

spectrum. If one has a big generator of radio frequency inter-

:ference going back into the power grid, a "smart filter" could

,collect and briefly store the energy and push it back into the

grid at 60 Hz with a slight phase angle lead (about 30 degrees).

Such is currently done today by garbage recycling plants that

co-generate electricity.

'3) An amateur radio band is favored on 135.7-137.8 kHz. For the

sake of keeping the numbers whole and simple, would you consider

a Region 2 allocation of 135 to 138 kHz? There is so little

space here--would it make a world of difference?

Submitted by: Ronald Young WB2JJX

36 Brompton Road, Garden City, N.Y. 11530
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METHOD OF SIGNALING.

NIIWLA TESJ,A. OF NKW YOHK, N. Y.

aPECIFICATION Cormiul' part of Leueu Patent. No. 723,188, da.ted March 17, 1903

O,i,illal appllcatloll U.d ll111 18, 1900, 8erl&1 No. 13.847. Djtided &lid ,hi••ppllcation lied JUt 14.1901. Scri:\!
No. 64,522. Uto modll.'

Are nsed littlo mh'aulago in this J'l'~lJ('ct is tu
he derivf"d from lUllinA' the circllirs. It l>e
ing' I'll imp.. rHtive "f"f}nil'cmeot ill most prac.
tical npplicalion!i IIf such systelll~ uf ~i:':llal- 5S
illg' or intelligence transmission that the si:;
nnls or mp-s~HJ!~S shollltJ he exclnsh'e Or pri
vate, it is hi/lthly lI~sirable to do i\wO\Y'tfirh
the abuve limilations, eS(lf"cially.ill view o(
the fact 'tfhich I have olls£>rveu thilt the in. 60
nuence of pO\t'erful elecll'icnl disf,tll'banecs
upon !iensith'e recehoer':i exte-nlls 9\'en on
land to di'Hancf"!i\ of mallY hundretls of luile5,
and conseqnp-ntl.r, in accordance Wilh theory,
~till (sur h"l" all sea. To o,'ercollle Ihf'se tl rn w- 6S
hack~ aud to enahlc a :!I'eat ollllluerof lraOi.
mitting a ntl receh'in~ st·atillus to be operatell
selectivE-ly IUlfl exclt1sin~ly and without any
(janj..{~r of the sig'nal~ or IUPss.1f!e!'f hRing' t.:is
lurhet.J, in.ter·cepted, or iutel'r'ereci with :11 a11.\· 70
way is the object of mr pl'esent iu\Oentioli.

llronuly stared, Lh..is invention cOII~ist5 in
ErenerAting two or 1I\0re kinos or' cla.'i~l:s or
di!itnrbances or imptll!'le~of lIistiucth'e cha:-
nctf'r with respect to their effect UpOIi n re· 75
ceiving.(:ircllit and operatiog' thoreur a (ti~.
tAnt receivf"r which compl'i!ies H9'O or 11I01'0
circuits, ench of which i!J t.uned to respond
exclu~i\'ely to the distllrua.nces or imJlulses
of one kind or cl:l"sI\O(I soarrnn~et.l thnt tho 80
operation or the l'eCeiVOl' is dellelldent UpOIl
their conjoint or resultaut uction.

By emplo)'iu!!, only two kiudlt Clf llistllloh.
nnces or series of impulses instcad of one, Il:!
has berf"tofore \)een clone, to operato a I'e- 85
cp-ivor of this kind I hn.\'o found that sufety
again~t I.ho lIi~tul'hiog inflnences of OthN'
ROUI'COR i, increllsed. to !iueh nu extent that I
bf"lie\'o tbis uuruiJer to bo ampl)" sUllicient in
most cases for I'eudering the exchani!o of si:;- 90
nab~ or meSS3uelt l'eliablA llUU o:c:clu~i\'ei but
in exceptioual iustances IL ~ren.tcr nllU1l.lt~r
may be used and a de~reo of Snfcf)' fLg'aiust'
lD utual And extrnneoul) iutel'ferenee nl tai ncd,
sllch as is comprual>le to tlllLt Bltortled by a 9S
combiuat.ion-Iock. The liubilit,}"of a rocei\"er
being nffected by disturuilnCl:1t emanntiu:;
from othersourcc:i, U!:I well us thnt of the sj~
nals or messd.l;t<'s boiD~ received by instru
ments for which ther are not intended, way, too
bo\vovcr, be rouuced notoDly b,lt nu increasetl
Dumber of the cooperative llisturbnuccs or
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To all whom, it mny ooncer",:
Be it known that It NIKOLA TESLA." chi.

zen ot the Uoite,d States, residiug' in t.he bor
ough of Mnobattan, in the cir,y, county, lLlHl

S SlAte of New York, have invented- certain
Dew and useful Improvements iii l\lothods of
Signnliog, or "'hich the following is R speci
fication, reference beiu1!' had to thedrnwiIJ!::8
accompnol'illg and rorinin~ n. part of tbe

10 same.
In certain system.Ii for tram~mitlio~ iDte-lli

~ihle D1eSsHges or .llo\Oerniug' Ihe tuO\Oemcnu
and operl\tions of distant automata electrical
impulselt or di!itUl'bance~ produce<l by snit.

'5 Abl(\ Apparatus are cou\'e,)'elHbrough the nat
uflll media to" recei\'ing-circuit capable of
reRpQnding to the impulses, Rnd tbel'oby ef
fecting the coutl'ol at otber appliances, Gen
emil}' 1\ specinl device, highly sensitive, b

'0 connected to tbe receivingo-circuit, whicb in
order to render it sl.iIl more snsceptible and
10 reduce th~ linbilit)" o( its beio;.: affected
U}' extraneou~ llislurlmnces is carefullr nil.
jnsted so 1\8 to ue iu tuue with the transmit.

's tero By a scientific dosi;.m of the sending
"nO. receiving circuits nut! other apparatus
and RkUful ndjustmont of the flame these
objectH IOn)" be In a mPl\SlII'O attained j unt
in long experienco I have fouod Ulat not-

jO ""ilhslnndi OJ.: all COlI::ltrucl i 'oe luI van lngp.s "nd
experimentnl resoul'ces thi,"lo method is in
loany et1.Sf"!S inndequnte. Thus while I h,wv
IHI~c6Aded in so -opornting selectivel,).' under
certniD fnvoraute cOlJuit.ions more thAn ouo

15 hundred rccei\'ers in mo~ti CHses it is prnc
ticable to work rmcccss(ully lmt a (O\V, the
RllmbOl' rapidly dhniuishing nit, eithdr OWlDg'
to great distance 01' othur cnu!ie~, the euel0J{Y
nvailab:o in the 1.l1nOO circuits becomes

40 !Smaller and the receivel''S necessarily lUore
delicate. EVidently a circuit however well
constructed and adjusted to respond exclu.
si"el)' 10 vibrations of one poriod is opt to
bo affeeled by higher hormonic. nnd still

45 more so hy lo'\"er ones. 'Vheu tho oscillil
tions are of a \"err bigh frequency, the Dum
ber of tbe elTcctivo hanuouics 1II1L,)' he tar'go
And tho recei\'er conse(IUeotly oasiI,r dis
turbed. uy extraneous iullup.nct'S.lo ,such lUi

SO extent thnt. \\"boo vcr}" short waves, sucb ns
tbose prodnced b)'lIol'tzian spark appara.tus,
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§erietlor ilUllUllieM, hlltl\lt1o by jUdicious choice' Dance with its secondary s)'stem, as I 1"'\"8
tiC t.he tmmo I\lItl urd(\r ill which tho)" Are 1111\llo e:'(plninel1 ill ot.her patent... g.-nuted Lo me.
to "ct· upon "he rel."~h·er. Tho IH'nsh·llOhltu's n' I\ntl U' are capable in- 70

l'~\"hlentl}' there nrt' It Ilrent II11lUy WIl)'S of (]ellontleuLly of RUf:tulnr nod, if necl!ssl\I')",
5 gen~l'l\tilll: impu l~p~ 01' d istu I'bunccs at nuy Rlso of laternlluljustlDent, 80 t hnt A'OY uesireu

WI\\'E'llen;;lh. wavo t'onu, numuel" or onlct" o( ol'der of sl1cceloisioo or noy difference of timo
!lou(,cHs~iOHt or of any ~pecil\l Chln-uctOI', !'Hluh inten'al between the tHscharges occurrin~ in
AS will \)e capable of rultllHng the require. Ithe two priDU\ry cir:uitH ruay be obtaineuo 75
ment." nuovo tltntotl. anu thero ILfO 1\1110 IIU\I1)' Tho couuensers being ener~i%et1 from lL suit·

10 wnys in which such i1npulseM ortlistul'unncotl able sourcE'S. prefel'Ruly of higb potential,
IDny be m:u.le to eai)petl\tp I\nd to cause thO\ nn" tho uisk D being rotated. its pl'ojectioud
reeei \·er to bo nctuatoll, amI inaHID nch as the or teeth 1> l' comin:.; nt perioflically·rectl rrinl;
l'\killl\1H1 ptl\ctical knowlm1gc iu these novel iutenal:s iu \"erycloso proximity to 01',1\9 the So
field~ cnll oul)" be ncqnil'cu by 101l~ ex perienco Cllse mny bOt in loolltnct with conu ucti uet rods

t5 thA ue~l'f'e of safet.)' nl1~1 pel'f~cLion attained or brulIShC'R JI. H cnutle tbe condensers to be
will n~cc~!'Il\ril)" depP-1U1 upon tho l\hilitr nnd flischnl'J.!pd in rapid ~ucce!'lsion through t.heho

resoUrce of the e:tpert who applies Inr ill\'en- retlpecti\"e circuitRo In this manDelOthe t\"OO
tion i bnt in fll'tler 10 ennhlo the s'\lIle to he secondJlry s}'~tell1l!1 D'S' K and 0 1 sa E are !\et 85
suc("e~lirulIr practicod by nny per~ou pas- I in vibl'Ation anc.l oscillato freel)" ench nL it~

20 sessed olllyof the more genel·al kno\vleo:;e proper rate for 1\ <':el'lnin period ot time at
nUll e:tpeHcnco in I.he!:le brunches I ~halll1o- ovel'Y disclll\l'J;Co The two \"ibration~are im~

scribe Llle l$illlJllel4L plan of CluT~'in;.; iL Ollt pre~l$ell npon the ~I'OUllc.l throug11 the p1,.,te
a"hieh is at lH'es~llt known t.o Oleo E anu sp"end to II. dil\fance renchin~ the re· 90

For a ut'lLel" nUllerstl\ndin~or the suhjt>ct cei\'in~-tltation. which hS!i two similar cir.
25 l'eCerence is now mn.lIe to the nccomr,:\n)"ing cuits or 8)·stellls e s' d' nuc.l eRa (p, nrrao~ed

drlLwing1'4 1 in which- nnd connected in the snme manlier nnd tuoetl
Fi~ure~ 1 nnd ~ I'eprcse-nt dia~fi\1l11IH\lic. to the s)"stCnllt at the tlendin;.c-stl\tion, so th.u

allyannpIU\fl\Ul!inlHlc:irclIitconneCliol1::lem· each responds exclmsively tooue of the two Q.Ci
ployec.l "tlhe snntlill~and receivin:,: stalions, viuralitlnR p,ooduced by the 'ransmininJ,: np·

.10 respt>cth,oely t COlO tho lu'uct.ice of my i II veil lion; pa11\tllSo The .same rules of a~lj lIsttnent are
nnd Figs. 3, 4, Itnt1 5. modifieu means \vhieh o\)sen'pd \'C'ith I'esper:t to the receivingocir
UllLy beelOplo:red ill tho pracLicnl RpplicllLion cnitf4, ('nre beill~ fl1rthermOioo taken that t,he
aC t.he 'nvention. " luning il4 eCfectetl whel1 all thE" Ilppamtus i:4 10,)

In Fig;l, S' S1 a l'O two Nllimlly-wounll coils cOllneeteu to 'he circuits lUlU plncetl in POSl-
jS orc'onduc.:torsconnectetl withlheirinnot'elHls tion , a! nny chan::;e ilia)" 100l'e or It."ss mouify

to preCt!rnul}" elevntc,l tcrlUilllLl::t D' anel I)~, the vihrnliol1o Knclt of the receivillg:-coil:J R'

l'e:4pecti vel}" I Rnu wi Ih thei.oOULer onus Lo 1\0 llUllo'i"l ill sb II nted 1J}"l locnl ci rcui t eontai nin~.
P1Hlh.l'llLte K Thesu two coilR. C01Hlt1ctorJil, respectively, sentliti ...e ,1e\'ices u' n\ balteri(,lI 105

or s)"slelfll'l D'S' Jl; iLlIll U"' S"' E have t1iCferent h' b"', atljutlll\hle l'esi::itl\nc~S '),' 1'\ anc.I sensi-
to nndsuitauly·t.oho:lcn pr:dmlsof "ibmtion,nUtI. th'e rehl~-t4 U: H\I. all joiued in series, R::l

all pOiI11('(1 out in otht'l' pal,~nt~ relatin~ to my showlI. The pr~ebo cunneclions amI nr·
1'I)'.slt~1II of puerl!y nllli iU1elli;.:ence tl'anRllthl- r<\lI~elDenUt of the VIUtOl1l:l recei\'iT1~ instru·
lliion, thelr 1ungthR ~houhI be Kuch that the menlA are Illl'gol)' immnteriJ\l ftnt.l 11I1\)" ue t 10
poin1It of IIlIU illln III pl'es~u1'0 tlt!'velopetlthel'('· varied j n DtRIIY \Va}'so Thil!l :oo.611Sili ...·0 de-

45 ill c9incic.le wll,h th" fllevl'lted termiun.l::l D' vict's 0: at IIIAY bl'l any of the well·kno'Wu
pt. B)' !illiitabl}·.chosC'" pel'lOlh of VlUIOI\tlfln devices of this kind-aM, for eXiunple, two
sudl periOtls liro meant. as will seenro the conducting.terminnls sepnraleu by l\ minute
;,;rftalest NaCeLrnlotniuMt inlel"rcl'C'llce. hot.lll11U- nh'·Rllp or 1\ thin film of dieleclric which is liS
llUlI and extrnut'ou::I. Tbe two !il)'sIOm!! ma,)" strninctl or wCI\kenot.l U}' 1\ bauer}' or othclo

SO ha\"e" electl'il'ul oKcillntioll1J impressQ,l upon meaus to tho point of luoenking llown and
'hem ill Ilny IIt>Hirt<u Ulanner cOIl ...·cnicntly hy gh·C'!i way to tho 81ig'htest tH8tlll'uing innu·
pnel'~izillg them Ihl'ou:.:h pri tlu\I'ic!'l P' IUld pa, enceo It::l I'el II rn to tho normal sensith·o stato
I'lacpd in pruximit.y to thtHll. Atljll141nhlo mny bo .!\ecuI·oll by momentarily interl"upting 120

intlllct"I\IICC~L' and J.:.! are luocrcmltl)' illc:hllietl the U;\lIAloY9('i rCll it!'l n,[ter oneil operation IJlO
S5 in the primary d.oCU1tK chiellyCtlI· the pur· othcrwitlco Tho .'ell1ysH.'R'hnvoormat.l1rC:4

pose or 1'(·~lIlnt.iD:; Iho I'I\tf~S (If t.hu l'rilllllloy l' Z"', which l\1'0 connected by f\ wire IV ant.l
uscilllttions. IIIIh6 ,1l°ltwill;':'" lh.,.s" IwilTHu'jto,.. whcn ltttractetl cst..'\hlish eloctrical contacts
P'ltUU P" surrotll\tl the COHN S' t;": atIlt 1"·0 at r:' nll1J. c"'. thUli c.olosillg a circuit cOllt:\ininl: 125
joined in tiel'ic'~ thrtlngh t.hn i1111uctall('c,"I L' a hal.tery h' and adju:\t<\ulo l°eslstanco r:: l\I1tl

60 Lt, l'UlItlucol.ur F, c~oIlt16n~c,odC'1l1l11 C'. hl'llMh- ~'I'olay It\ Fronl the I\bo\"o description it
hoh1C111 S' !lnt! H', :LIlli :\ toothCl1 tli~k 1>, will bo readily ~een thl\t the relny It~ will bo
wh ich ili conul:'cled t.o Lhe contlnctar 11' I\lltl. if 0IIUI'Metl on I)' when hoth conlnt=t!'\ c' alll1 c= IUO
t1el:lil~tl. l\lso 10 thu =:loonnd-(Ilate g. l\!'4 ~hO\VII, clo14~tl. 130
t,wo inuc(lelldont primnr,)" circ\1il~ beill:: thus Tbo IIppnrntutint the selltling-sLalioll mal'

65 Corlllcti. The COUdCDliCI·!'I C' lInll (:1 nl'o of ho controlled in 1\11,)" suit aula manlier-as, fOtO
such caplIcit)· allli tlto inductanccs L' I."J 010 0 instanco, by IlIoll1cnt:\l'ily ClOllill:.:' tho circuit
1:10 al1ju:itetl that onch pl'im:ll',)" il'l in dnso l'CSO· or tho ~onreo S, twn tlilferont (I)e"ll'icl\1 \'i-

------_._-----------------------
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hrations being amiLle..} stmultaneously or in
rnpiu sl1~cession, a., may be desireu, at each
closure of the circuit. The two receiving·
cil'cuits at the distnnt stalion, each tnned to

S respond to the vibrations produced by ono DC
tbe elolu8Dts of the trADsmiHor. affect the
seusitive do\"ices a' aDd a~ and caUse the reo
l~ysR' and R' to be operAted and contacts
c' nnd c2 to be closeu, thus actuating the ro·

10 cohoer or rela)" R3, which in turn esta.blishes
:\ contact c3 Bnu brinlls into action a tlevice
0 3 by means of a battery ell, included in a
local circuit, ns shown. Dut evicJeutly if
through any extraneous disturbance ani)· ono

15 oC tbe circuits nt tbe receiviog·statioD is af·
(eotflt! the relay RS will fail to respond. In
1his ''VRY l\ communication IOny be clllTiec.l on
with ~reatls·increasell safety against inrel'
ference and privacy of the DlPS!inges may be

20 secoreu. The recei viog-!lotaliou showu in Fig,
=:! is suppo~ed to be ooe requirin~ no return
ulessage; bot it the use of the sJlSrem is 8n~h
tbllt this is necessary then the two st.ation!i
will he similarly equipped, And any \vell·

:IS known meROS, which it is not. rhou~ht ueces
sary ro illustrate hele, maybe resorted to for
enabling the Apparatus nt each station to
be usetl in turn us rransmitter and receiver,
In Jike manner the operation of a receiver,

30 RS R', may be made dependent instaad of
upon two upon more thnn two such trans
mining s)·~tems or circnits, aod tbus any do
~ired degree of exclusiveness or privacy aDt.!
safety ngniost extraneous disrurbances may

lS be atrnined. The apparAtus lUI illustrated in
Fi~s. 1 and 2 permits, however, specinl re·
suits to be secured by the adjustment of the
order of succession of the dischar~e8of th"
primary circuits P' and p2 or of the time in-

40 ten-ala between such dischnrge$. To ilIus
'rate: Tbe Action nf the rela)·a R' R' !Day be
regulated either by Adjusting the "·eights
of the Is\'erllZ' 1:', or the stren::lIl of the bat
teries l/ L:I, or tho resi~tnnces t.',,J, or in other

4S well·known wn)'s, so that when a cerraln order
of successioD or time iotel'val between the dis
char:;::es of the primary circuits P' and p2 e:t
Ist8 at the sending-star Ion rho levol's l' And 11
will close the cont.'\cts c' nIH) c2 at tho SAme

SO InslAot, and thus operate tho relny H,3, but
will fnil to Pl'ouuce this result when the order
or snccession of or tho time interval betw«:eo
the cJischar~e!i' in th~ primary circuits is "n.
other OOd. By rhasa or silUilar lUeans ntldi-

5S tioonl Hatety ngain!llt clisLur1J:U1ccs trom other
Rources mAy be nttained nnll, 00 rhe orllor
band, the possibilit.y nJlordod of effectiug: the
oporation of signnHng by var)'ing the order
oC snccessiou of the discharges of the two cir-

60 cuiLs. Insteacl of closing' Slid opeoiu~ tho cir
cuit of tbe sonrco 5', as before indicatod, for
the purpose of eentling distinct si~oals it nUlY
be convenient to merely alter the poriod or
eitherof the trnnslUitring-circmitsnl'bitrarily,

6S as by varyio:;: tbe ioduetauceof the primaries.
Ouviously t,horo is no neccs:lity for using

trnnsmitlen \vith two 01' moro cli:Hinct 010-

3

ments or circuits, as 5' and 8', since a soc
cession of wavos or impulses of differeot char
acteristics may be prod need by an instrument 70
baving but. oDe such circuit. A fe\" of rbe
many ways "hich will reRclil)' sUJ:ge~t them
selves to the expNt ""ho applies wy ioventiou
are illustrAteu in Figs. 3, 4, aud S, In Fi~. 3
a transmitting system e s' d' is partly shunt- 7S
ed by n rotatingwbeel or disk DJ, which mRY
be similar to that illustrated In Fig. 1 nod
wbich cuts out periodically l\ portion of the
coil oreond uctor :).3, or, if desired, briuges it by
an ndjustable couueo~erC3• thus altering rhe 80

vibration ot the system e $' d3 at suitnble in
tervals aud causing two cJistinct kious or
classes of impulses to beelUitted in rapid suc·
cession by tbe senuer. In Fi;!. 4 a similar reo
suit. is produced in the sjstem e s' da by pe- 8S
riodicallr "hort-circuitioA', through 80 induc·
tion-coil L3 and a rotating lli~k Da with inF.u·
latiD~ aud conducting segments, R circuit 1'1
in inductive relRtion toslLid sysrero. A~!!.i[J,

in Fig. [; three distinct \'ibr3lions are caDsed 90
to be emitted by a system e sS d', this re~mlt

being prodnced by insel-ting periodicnllr a
number or turus of 3n inuuctioo-coil l' in se
ries with the oscillating system by me-Rns of
1\ rotuting disk Us with two projections p' p5 9S
3Dd three rods or brushes liS, placed at nn an-
gie of one hunured and twenty degrees rela
tivel,}" to each orher. The throe transmitting'
8,}'KtOIDS or llircuits thu! produced ma,}' l>~ en
erjitizeJ in the same lDADD61'asthoseo( Fig.l 100
or in anyotber con\' ooient WAy. Correspond.
iDft to each ot tb~se cases the receiviug-sra-
tion may be provided with t"'·o or three cir
cuits in an soalogous manner to that. illus
trated in Fi~. 2, it beingllnde~tood,ofcours6, lOS
that the different \·ibrn.t.ions or disrurbances
eUlitted by tb. sendor follow in Bucb rapid
suecession upon each other that they arf! prac
tically siloultftneous 80 tftT as tbe operation of
such relays liS R' nnd R'iseoncernecl. E\'i- 110
dently, however, it is DOr necessary to em plor
two or 1D0re receivin:.t·circnit~, but a single
circuit may be usod alBoat the receh'iog-sta-
tion constructed ond arrlLDged like the traos
mittinJr.circuits ors)'stems illustratecl in Fi~s. "S
3,4, and 5, In which C:\1:IO tho corre8ponclin~
disks, AS D3 D4 D~, at tho sendiug ""iIl be
driven in !I)'ochonism with tho1:lent tho recehr.
in~ stations AS (ar as may bo nec:essary to se
cure the desired l'C~U1lti bnt whate\'er the na- I~O

ture of tho Rpecific: devices C'lDplo)'od it will
he St'OIi that the fundamental idea in my in
vention is the oporntion of a recci\'er by the
conjoint or rcsultant effcct of two or more
circuitR each tuoed to rcspond exclusi\"ely to uS
WRves, impulses, or vibrations of n cel'tain
kind or class l)1'oduct'd ('ithcr siluultn.ucousl,)·
or successivoly by A suitable transmitter.

It will be seen from a cousideratlon of the
nature of the method hereinbeforo describe!l IJO

that the iuvention is Rpplicn.ble not only in
the special mnnner described, iu which rho
transmission O"f tho impulses is effected
throu~b nAtural mctlin., uut. for tho tr:U1smi~-
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DENJA1IIN .MILLEn.,

G. The method oft,·nnsrnittlngelectricaleu- SS
ergy which cou9ists in 1)I'oducing l\ plurnlil)"
of electricnl wn"e~ 01' impulsc~ or difTerf"nt
periodicities, \'nl'ying- the onler oC tmnSlnis
sion of the W/\\'CS 01' impulses f"rlUin:; ele.
ments of the tligunl sent. nccor,ling as one or ho
anotbar rOCAivinJ:t·stution is to he communi.
cAted witb where (propercircuit-closiug mecb.
anism beinq llro\,idot} nt each rf"ctjiviol!.stn
tion) the transmittell signul will be intelli.!.,d,
ble at and onl)" nt tbe iutclHled I'eceiving" 65
station.

7. The metbfltl of transmitting illtelli~cncet
which consists in selecting- and associating' to~
~ether in pretletermined order of snccession
t\9'O or more electrically-generated impulses 70
of different periodit'ity, forming elements of
signnls to be sent, nnd transrnittinl-{ such se.
lected impulses with reference to the conjoint
action or both or nil ill the prouuction of a
signlll at. n distKnt poiot., substantially us .!'st 7S
Corth.

8, In asystem oC tde~rapby, wherein !fIigD:\I~
or messRges nresent hy the u~e of :\ plnrnlity
of elect ricaI iIDpuls(\s of di fferent pel'iouicitie::;
Anu in " pretlett'rmineu arcler of su('.cessiou, 80
the luethoo of a:icertniniug' nt any particul:\!'
station the particulal' ~i:..:nal seut to that. stn.
tion. which cousists in tbe selectioo, to form
a sig-nal, of certain trnnsmitted impulses of
different periodicities Hnd of a predett'rrnined 8S
orc1erof Succc:ision to the excll1t1ion of nll oth.
er!', as set forth.

9. The impro\·emellt. io the art of transmit.
ting electric;\1 ~nerg,r which consi.!'ts in oper
at.ing or controlling a receivinJ: m~chanislIl 90
b,r n series or ~l'OUP of electrical impnlsps or
different perioc.l iciti~s aud or a pl'l~determ ineu
order of sl1cessiou.

10. lu Do system for lobe transwission of elec.
t.rical energy, fOl' sending signals or mesliagc·s 95
to anyone of two or more rect'i\'in~.slations,
the method of trnnsmiLtillg' the mes~;'.~e with
refereuce to the inlt'lIh.:ible rec~ipt thereof
at. the de~ired RtMion, which consi~ts in the
transmission of elf"ctrical ',"In'es or impulses 100

of different periodicit.ies in \-:\r}'il1~ order of
traoslDittal by n. separate OI'Jer or grouping"
of trausmiLtal for each recoi\'iDg-~ta.tioll,

NIKOL,\ TESLA.

.sian of enorgy for noy pUrpOl:l8 nntI whatever
the medium t.hrough which the impulses are
con\·f'}'ect.

\Vhat I claim h5-
5 1. The method. of operntin~ distnnt rea

cei,"ers ",bieb COD!ilists in producing and tl'lI.DS
witting a plurnlitr of kinds or cl.\ssel!l of elec
trical impulses or disLnrbRDces, actuAting by
the impulses or tli:lturbaDce~of ench kind or

to class one of a plnrnlitr of circuits tuned to
respond to impulses of Much kind or cla~sand
operating' or COD trolling tho opf'rnt.ion of n.
recei,"er by the conjoint nction of l\t'o or morf'
of said rircuits, Btl set forth.

'S ~. The lDethod of signaling, which con8iRt~
in producing and tranSl1littill~1\ plurality ot
kinds or classes of elel'tricnl impulses ardis
turbnnces, developing by theilDpulsesof each
class n current in ODe of n plura-Iir,,}" of receiv.

20 ing-circuits tuned to respond eXCIUlil\'el,r
thereto :\nd cODtrolliD~by meRns of the con.
joiut nction of such circuits" local circuit,
us set forth.

3. The method of signaling which consists
25 in producing a plllrnlit.y of series of impulses

or uisturba.nces dia'el'iog from eRch other in
cht\rnct~r nod order of succe:s~ion, Ascitlo",
by the impulses of each series one of 1\ plu.
Talit}' o( receiving-circuits t.uneu to responu

30 exclush'ely thereto and cont.rolling by the
conjoint Rttion of RDeh circuits 80 locnl cir.
euit, as set forth.

4. The method of signaliu!-:, which conftists
in producin~ n. plurnlity o( ~el'iesof electrical

); impulses of ditrereut chnracter,. varying t,be
time iuten'nl bet\V6eu tlIe eUli:ssion of ~uch
impulses, exciting by the impulses o( en.chse
ries one of a pluralif.y o( rec",h'io:;:-circuits
tuOf~u to re!\ponu exclusi\'ely thereto nnd con-

40 troBing b)' the conjoint action of such cir-.
cnits a local cil'cnit, as set forth.

:i. The method of transwittingelectricalnn
ergy for Cou\·t'ying intelligible l'Iijtnn,l/i whicb
consists in prouucin~ a plurnHty or electrical

45 impulseso( cJif'ferentcharacter, developing by
the impulses of ench kind a current in one
of a plurality of receivin~'circuits tuned to
responu exclusively t.hereto, contl'ollioA' tbe
nction or ell'ect of tbe t.ransmitteu impulses

SO upon' the receiving-circuits by varying the
character of !laid impulses, andoperntiog or
controlling lobe operation of n receiver by the
conjoint Action o( two or more of s:,iul'eceiv.
ing·circuits, a." 'Set forth.

---------------------
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To all whom i/ may concern:
Be it known that I, NIKOLA TFsLA, a citizen of

the United States. residing in the borough of
Manhattan. in the city. county, and State of

5 New York. have invented certain new and
useful Improvements in Systems of Signaling,
of which the following is a specification. refer
ence being had to the drawings accompanying
and forming a part of the same.

10 In certain systems for transmitting intelligi-
ble messages or governing the movements
and operations of distant automata electrical
impulses or disturbances produced by suitable
apparatus are conveyed through the natural

15 media to a distant receiving-circuit capable of
responding to the impulses. and thereby
effecting the control of other appliances.
Generally a special device highly sensitive is
connected to the receiving-circuit. which in

20 order to render it still more susceptible and
to reduce the liability of its being affected by
extraneous disturbances is carefully adjusted
so as to be in tune with the transmitter. By
a scientific design of the sending and receiving

25 circuits and other apparatus and skilful adiust
ment of the same these objects may be in a
measure attained; but in long experience I
have found that notwithstanding all construe·
tive advantages and experimental resources

30 this method is in many cases inadequate. Thus
while I have succeeded in so operating selec
tively under certain favorable conditions more
than one hundred receivers in most cases it
is practicable to work successfully but a few,

35 the number rapidly diminishing as. either
owing to great distance or other causes, the
energy available in the tune circuits becomes
smaller and the receivers necessarily more
delicate. Evidently a circuit however well

40 constructed and adjusted to respond exclusive
ly to vibrations of one period is apt to be
affected by higher harmonics and still more
so by lower ones. When the oscillations are
of a very high frequency, the number of the

45 effective harmonics may be large, and the
receiver consequently easily disturbed by
extraneous 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 from 50
tuning the circuits. It being an imperative
requirement in most practical applications of
such systems of signaling or intelligence
transmission that the signals or messages
should be exclusive or private. it is highly 55
desirable to do away with the above limita
tions. especially in view of the fact. which I
have observed, that the influence of powerful
electrical disturbances upon sensitive receiv
ers extends, even on land, to distances of 60
many hundreds of miles, and consequently in
accordance with theory still farther on sea. To
overcome these drawbacks and to enable a
great number of transmitting and receiving
stations to be operated selectively and exclu- 65
sively and without any danger of the signals
or messages being disturbed. intercepted, or
interfered with in any way is the object of my
present invention.

Broadly stated. this invention consists in the 70
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 are·
ceiving-circuit and a distant receiver which 75
comprises two or more circuits of different
electrical character or severally tuned. so as
to be responsive to the different kinds or
classes of impulses and which is dependent for
operation upon the conjoint or resultant action 80
of the two or more circuits or the several
instrumentalities controlled or operated there·
by. By employing only two kinds of distur
bances or series of impulses instead of one,
as has heretofore been done to operate a 85
receiver of this kind, I have found that safety
against the disturbing influences of other
sources is increased to such an extent that I
believe this number to be amply sufficient in
most cases for rendering the exchange of gil
signals or messages reliable and exclusive; but
in exceptional instances a greater number
may be used and a degree of safety against
mutual extraneous interference attained, such
as is comparable to that afforded by a com· 95
bination·lock. The liability of a receiver heing
affected by disturbances amanating from other
sources. as well as that of the signals or mes-



sages being received by instruments for which
they are not intended, may. however. be
reduced not only by an increased number of
the coorperative disturbances or series of

5 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
generatins impulses or disturbances of any

)0 wave length. wave form. number or order of
succession, or of any special character such
as wm be capable of fulfilling the requirements
above stated, and there are also many ways
in which such impulses or disturbances may

15 be made to cooperate and to cause the re
ceiver to be actuated. and inasmuch as the
skill and practical knowledge in these novel
fields can only be acquired by long experience
the degree of safety and perfection attained

20 will necessarily depend upon the ability and
resource of the expert who appHes my inven
tion; but in order to enable the same to be
successfully practiced by any person possessed
only of the more general knowledse and

25 experience in these branches I shall describe
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 the accompanying

30 drawings, In which -
Flgures 1 and 2 represent diagrammatically

the apparatus and circuit connections em
ployed at the sending and receiving stations,
respectively; and Figs. 3. 4, and 5 modified

35 means which may be employed in the prac
tical application of the invention.

In Fig. I, S' and S' are two spirallY'wound
coils or conductors connected with their inner
ends to elevated terminals 0 I and D2. respec-

40 tively, and with their outer ends to an earth
plate E. These two coils, conductors, or sys
tems D' S' E and D'S' E have different and
sUitably-chosen periods of vibration, and, as
pointed out in other patents relating to my

45 system of energy and intelligence transmis~

sian, their lengths should be such that the
points of maximum pressure developed there
in coindde with the elevated terminals D I 0 2•

The two systems may have electrical oscilla~

50 tions impressed upon them in any desired
manner, conveniently by energizing them
through primaries pI and p2, placed in prox
imity to them. Adjustable inductances L' and
l' are preferably included in the primary dr-

55 cuits chiefly for the purpose of regulating the
rates of the primary oscillations. In the draw
ings these primaries P I and Pz surround the
coils 5' S2 and are joined in series through the
inductances L' L2. conductor F, condensers C'

60 and O. brush-holders B' and B'. and a toothed
disk D. which is connected to the conductor
F and. if desired. also to the ground-plate E,
as shown, two independent primary circuits
being thus formed. The condensers C' and C2

65 are of such capacity and the inductances L'
and L2 are so adjusted that each primary is in
close resonance with its secondary system, as
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I have explained in other patents granted to
me. The brush holders B' and 8 2 are capable
independently of angular and. if necessary, 'il)
also of lateral adjustment. S!lI~l:\t any Co. ·:i!.:.t.:
order of succession or any difference of time
interval between the discharges occurring in
the two primary circuits may be obtained. The
condensers being energized from a suitable 75
source S. preferably of high potential. and the
disk 0 being rotated, its projections or teeth
p p, coming at periodically·recurring intervals
in very close proximity to or. as the case may
be. in contact with conducting rods or brushes 80
n n. cause the condensers to be discharged in
rapid succession through their respective cir·
cuils. In this matter the two secondary systems
D I 5' E and D2 52 E are set in vibration and
oscillate freely, each at its proper rate. tor a 85
certain period of time at every discharge. The
two vibrations are impressed upon the ground
through the plate E and spread to a distance
reaching the receiving station, which has two
similar circuits or systems e 5' d' and e 52 cJ2 90
arranged and connected in the same manner
and tuned to the systems at the sending-sta
tion, so that each responds exclusively to one
of the two vibrations produced by the trans
mitting apparatus. The same rules of adjust- 95
ment are observed with respect to the receiv·
ing-circuits. care being. furthermore. taken
that the tuning is effected when all the appar
atus is connected to the circuits and placed in
position. as any change may more or less 100
modify the vibration. Each 01 the receiving
coils 5 I and 52 is shunted by a local circuit
containing. respectively, sensitlve devices a I

a2. batteries b I b2. adjustable resistances r I r2.
and sensitive relays R' R2. all joined in series,lOS
as shown. The precise connections and ar
rangements of the various receiving instru
ments are largely immaterial and may be
varied in many ways. The sensitive devices
a I a2 may be any of the well-known devices 110
of this kind - as, for example, two conducting
terminals separated by a minute air-gap or a
thin film of dielectric which is strained or
weakened by a battery or other means to the
point of breaking down and gives way to the ttS
slightest disturbing influence. Its return to the
normal sensitive state may be secured by
momentarily interrupting the battery-circuit
aher each operation or otherwise. The relays
R' R2 have armatures /' V, which are con-120
nected by a wire wand when attracted esta
blish electrical contacts c I and c2, thus dosing
a circuit containing a battery bJ , and adjust
able resistance r', and a relay R'.

From the above description it will be readily 125
seen that the relay R' will be operated only
when both contacts c' and & are closed.

The apparatus at the sending-station may be
controlled in any suitable manner - as, for
instance, by momentarily closing the circuit 130
of the source S, two different electric vibra·
tions being emitted simultaneously or in rapid
succession, as may be desired, at each dosure
of the circuit. The two receiving-circuits at the
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distant station. each tuned to respond to the the expert who applies my invention are iIIul
vibrations produced by one of lhe elements trated in Figs. 3, 4, and 5. In Fig. 3 a transmit-
of the transmitter, affect the sensitive devices ting system e s' d 3 is partly shunted by a rotat- 70
a I and 0

2 and cause the relays R' and R2 to ing wheel or disk DJ. which may be similar
5 be operated and contacts c' and c2 to be to that illustrated in Fig. 1 and which cuts out

closed, thus actuating the receiver or relay R3, periodically a portion of the coil or conductor
which in turn establishes a contact cJ and 53 or, if desired, bridges it by an adjustable
brings into action a device oJ by means of a condenser 0, thus altering the vibration of the 75
battery cf4, included in a local circuit. as system e,s3 cP at suitable intervals and causing

10 shown; but evidently if through any extran· two distinct kinds or classes of impulses to be
eous disturbance only one of the circuits at the emitted in rapid succession by the sender. In
receiving-station is affected the relay R3 will Fig. 4 a similar result is produced in the system
fail to respond. In this way communication e s' d' by periodically short·drcuiting. through 80
may be carried on with greatly-increased safe- an induction-coil L3 and a rotating disk 04 with

15 ty against interference and privacy of the insulating and conducting segments, a circuit
messages may be secured. The receiving-sta- p4 in inductive relation to said system. Again,
tion (shown in Fig. 2) is supposed to be one in Fig. 5 three distinct vibrations are caused
requiring no return message; but if the use of to be emitted by a system e 55 (/5, this result 85
the system is such that this is necessary then being produced by inserting periodically a

20 the two stations will be similarly eqUipped and suitable number of turns of an induction-coil
any well-known means, which it is not thought L4 in series with the oscillating system by
necessary to illustrate here, may be resorted means of a rotating disk 8 5 with two projec-
to for enabling the apparatus at each station tions p5 p5 and three rods or brushes n5, placed 90
to be used in turn as transmitter and receiver. at an angle of one hundred and twenty de-

25 In like manner the operation of a receiver, as grees relatively to each other. The three trans.
R3, may be made dependent, instead of upon mitting systems or circuits thus produced may
two, upon more than two such transmitting be energized in the same manner as those of
systems or circuits, and thus any desired Fig. 1 or in any other convenient way. Cor- 95
degree of exclusiveness or privacy and safety responding to each of these cases the receiv-

30 against extraneous disturbances may be at- ing-station may be provided with two or three
tained. The apparatus as illustrated in Figs. I circuits in an analogous manner to that ilIus
and 2 permits, however, special results to be trated in Fig. 2, it being understood, of course,
secured by the adjustment of the order of that the different vibrations or disturbances 100
succession of the discharge of the primary emitted by the sender follow in such rapid

35 circuits P' and p2 or of the time interval succession upon each other that they are prac.
between such discharges. To illustrated, the tically simultaneous. so far as the operation
action of the relays R' R2 may be regulated of such relays as R' and R2 is concerned.
either by adjusting the weights of the levers EVidently, however. it is not necessary to 105
[' (2, or the strength of the batteries b' b2 , or employ two or more receiving-circuits; but a

40 in other well-known ways, so that when a single circuit may be used also at the receiv.
certain order of succession or timeinterval ing-station constructed and arranged like the
between the discharges of the primary circuits. transmitting circuits or systems illustrated in
p' and p2 exists at the sending-station the Figs. 3, 4, and 5, in which case the correspond-IIG
levers [' and (2 will close the contacts c' and ing disks, as 0 3 D4 OS. at the sending will be

45 c2 at the same instant, and thus operate the driven in synchronism with those at the re
relay R3; but it will fail to produce this result ceiving stations as far as may be necessary to
when the order of succession of or the time secure the desired result; but whatever the
interval between the discharges in the primary nature of the specific devices employed it will 115
circuits is another one. By these or similar be seen that the fundamental idea in my in-

50 means additional safety against disturbances venUon is the operation of a receiver by the
from other sources may be attained and, on conjoint or resultant effect of two or more cir
the other hand. the possibility afforded of cuits each tuned to respond exclusively to
effecting the operation of signaling by varying waves, impulses, or vibrations of a certain 120
the order of succession of the discharges of the kind or class produced either simultaneously

55 two circuits. Instead of closing and opening the or successively by a suitable transmitter.
circuit of the source S, as before indicated. for It will be seen from a consideration of the
the purpose of sending distinct signals it may nature of the method hereinbefore described
be convenient to merely alter the period of thai the invention is applicable not only in lhe 125
either 01 the transmitling-circuits arbitrarily, special manner described, in which the trans.

60 as by varying the inductance of the primaries. mission of the impulses is effected through
ObViously there is no necessity for using natural media, but for the transmission of

transmitters with two or more distinct ele- energy for any purpose and whatever the
ments or circuits, as S' and 52, since a succes- medium through which the impulses are con- J30
sion of waves or impulses of different char- veyed.

65 acteristics may be produced by an instrument What I claim. is _
having but one such circuit. A few of the many I. In a system for the transmission of elec-
ways which will readily suggest themselves to trical energy, the combination with means for

_._----------------------
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producing two or more distinctive kinds of series impulses or disturbances of a distinctivf:"
disturbances or impulses. of receiving-eircuits. character, and means for controlling and ad
each tuned to respond to the waves or im- justing the same, of a receiver having a plural- 70
pulses of one kind only. and a receiving device ity 01 sensitive circuits each tuned so as to be

5 dependent for operation upon the conjoint affected by one of the series of impulses only.
action of the several receiving<ircuits. as set and dependent for operation upon the conjoint
forth. action of all of said circuits. as set forth.

2. In a system for the transmission of elec- 8. The combination with a transmitter adapt- 75
trical impulses and the operation or control, ed to produce series of electrical impulses or

loaf signaling or other apparatus thereby. the disturbances of distinctive character and in a
combination with a transmitter adapted to given order of succession. of a receiving
produce two or more distinctive kinds or apparatus comprising tuned circuits respond
classes of disturbances or impulses, of sensitive ing to such impulses in a corresponding order. 80
receiving--circuits, each tuned to respond to and dependent for operation upon the conjoint

)5 the impulses or disturbances of one kind or action of said elements, as set forth.
class only, and a receiving device dependent 9. In A receiving apparatus. the combination
for operation upon the conjoint action of the with a plurality of sensitive circuits, severally
sensitive circuits, as set forth. tuned to respond to waves or impulses of a 85

3. In a system for the transmission of elec- different kind or class a receiving circuit con-
20 trical impulses. and the operation or control trolled by the sensitive circuits and a device

of signaling. or other apparatus thereby. the connected with the receiving-circuits adapted
combination with a transmitter adapted to to be operated when said circuit is completed
produce two or more distinctive kinds or by the conjoint action of two or more of the 90
classes of disturbances or impulses. of sensitive sensitive circuits, as set forth.

25 circuits at the receiving point or station. each 10. A system for the transmission of electri-
tuned to respond to the impulses or distur~ cal energy, having in combination means for
bances of one kind or class only, a local circuit producing and transmitting two or more im
arranged to be completed by the conjoint pulses of different periodicities to form a signal 95
action of the sensitive circuits and a receiving in a predetermined order of succession, as set

30 device connected therewith, as set forth. forth.
4. In a system for the transmission of electri- II. In a system for the transmission of eJec-

cal impulses, and the operation or control of trical energy. the combination with a transmit
signaling or other apparatus thereby, the com· ting apparatus comprising one or more cir.lOO
bination with a transmitting apparatus adapt- cuits, means for impressing therein oscillations

35 ed to produce two or more distinctive kinds or impulses of different character and a receiv.
of disturbances or impulses. of means for vary- ing apparatus comprising a plurality of circuits
ing the time intervals of the emission of the each tuned to respond to the impulses of one
impulses of the several kinds. sensitive circuits kind produced by the transmitter and a re.105
each tuned to respond to the impulses or dis- ceiver dependent for operation upon the con-

40 turbances of one kind only, and a receiving joint action of the receiving--circuits, as set
apparalus dependent for operalion upon the forth.
conjoint action of the sensitive circuits, as set 12. In a system for the transmission of elec.
forth. trical energy, the combination with a transmit-I 10

5. In a system, such as herein described, the ting apparatus comprising a transformer and
45 combination with a transmitter adapted to means for impressing upon the secondary

produce a plurality of distinctive kinds of elec- element of the same oscillations or impulses
trical disturbances or impulses, of a receiving of different character, of a receiving apparatus
apparatus comprising a plurality of circuits, a comprising a plurality of circuits each tuned 115
sensitive device and a relay included in each to the impulses of one kind emitted by the

50 circuil, and each said circuil being tuned 10 secondary of the Iransitting-Iransformer. and
respond to the impulses or disturbances of one a receiver dependent for operation upon the
kind only, and a receiving apparatus in a local conjoint action of the receiving--circuits, as set
circuil conlrolled by the relays and adapled forth. 120
to be completed by the conjoint action of all 13. In a system for the transmission of elec.

55 of said relays, as sel forth. lrieal energy. Ihe combination with a transmil-
6. In a system of the kind described, the ting apparatus comprising a transformer and

combination with a transmitter adapted to means for impressing upon the secondary
produce Iwo or more series of electrical oscll- elemenls of Ihe same oscillalions or impUlses 125
lations or impulses of different frquencies, of of different periodicities and in a given order

60 a receiving apparatus comprising plurality of of succession. of a receiving apparatus com.
sensitive circuits each tuned to respond to the prising a plurality of circuits each tuned to
impulses of one of Ihe series produced by the respond 10 the Iransmitted impulses pf one
Iransmitter, and a signaling device dependenl period, and a receiver dependent for opera-130
for its operation upon the conjoint action of tion upon the conjoint action of the receiving.

65 said circuits, as sel forth. circuils, as sel forth.
7. The combination wilh a plurality of Irans- 14. In a signaling system. the combination of

mitter elements, each adapted 10 produce a
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means for generating a series of electrical
impulses of dUferent periodicities. receiving~

circuits of differing electrical periods of vibra
tion. and an indicating mechanism operated

5 to give an intelligible indication only when
currents are induced in the receiving-eircuits
a predetermined order. as set tarth.

IS. In a system for the transmission of
energy, the combination of two or more cir-

10 cuilS differing with respect of one of their
electrical constants. means for energizing said
circuits. and an indicating mechanism opera
tive only by conjoint action of two or more
currents generated by waves from the send-

ing-station, as set forth.
16. In a system for the transmission of elec- 15

trica' energy, the combination with a trans
mitter adapted to produce electrical waves or
oscillations varying in character in a predeter
mined order. of a receiving instrument respon
sive to said oscillations and dependent for 20
operation upon the action thereof in a t:orres
ponding order, as set forth.

NIKOLA TESLA.

Witnesses:
John C. Kerr,
Richard S. Donovan.
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