, e3eZx2Zu\ 46T21 Q h. ~ooi ooT ~ a a>a ELECTROVAGNETIC FIELD IN A

COMMUNI CATI ONS SYSTEM FOR W RELESS NETV\lRKS °FE°€HNI CAL FI ELD The present
i'nvention includes nmethods and appar at | es

conmuni cation system More particularl y”"m ‘"W"ﬁ‘ mmm ed errbodl T of the
invention utilize the |I-sigh Frequency, equency an tARR 28 r
end of the Utra H gh Frequency (HF, VHF & UHF) bands to generate

el ectromagnetic fields within a building or structure. Conductors within
the building or structure are used as an exciter to create a |ocalized
quasi-static electromagnetic field that may be used to connect a w de
variety of devices wthout wires and w thout suffering undue interference

fr om ext er ndEAROMASNENTRERONMITONUNBUATTIONS! 38 STEXMSRORIWIRELESCEIBORKS he met eori ¢
rise of the personal conputer has transfornmed the world. A recent report in
Forbes notes that over 100 mllion personal conputers were sold in 1998
alone. In just the past few years, the ability to connect all of these
mllions of conputers dispersed across the gl obe through the Wrld Wde Wb
has sparked a huge increase in the amount of information that is conveyed
and business that is conducted onﬁdgmcmpmg)ent study conduct ed by t he

Uni versity of Texas and Ubl in. Fo tune|nd|c tes that the
| nt er net %/ndust(re!;‘; G By 8°“§§§’8 sﬁefhf’?sd?f{W\Péﬂrﬁg § H “Wé“a"t’f‘%?sas much

as t he Anerystan Mprrtperodarly,gheipredhored smpodifolmsof x pemtie umuzettlhéhghé’reemmr’dm cations
busi ness be}iygY&QudniBing fhe TR é!z@%ﬁé’@ﬂa %@req&@% ﬁ/g%hé‘%ﬁp%an&shé Penerate

comuni cat i ons revoI ut| on i s about to unfold | 1ons™ of

addi ti onal c5ersRwsc fitlds wWiing friking °§/§f’?‘1“‘”i:(§ﬁ’tq“ﬁ8féw‘flb“‘b%b“a‘mfé’d“f“6‘“‘f e usetht er net
many fiew elaeat dmﬁi t6 crdRe/d 16@Ezedighaki-s&OONechEma@ e feld Msl maj bevetdih Sodet N@IdwVOr K's
for the fl r§l’§ ceslwghu{“‘§ue1‘?r%%vxtﬁ%?ﬁgiﬁm%%duggteyg%cﬂﬂ% esctemglrno he New .
Econony, Kevi y estinmates t e arc curren y SIX brl1ion "chi ps
in objects,” other than those in conmputers, which are currently in
operation around the world. Tel eghekaROUNDUISENO! d appl i ances. and |ighting
conponents, hea and coolin st.ens ecurlt al

equi pment are al V“%"B%va%&ﬁ?desbgf 'Héw(%ﬁste? 3hqPeenay CX’T%’“ "?)I?’mcfgge w‘é’r?gnal s
transportec rtdqmtwghm herbesnetés tiabeyrrd 89 nidlieg perfepa pomiphters rrers toldpn OP8rignca pyabst ances

th?t uL il zg plsﬂt §ms, &k Qrglt&mn%rt@am os-:htsp&gsapoheftu% ctx.?sﬁd a%sisqergtawl I ted by
net Wor Si a S nos | QUS ra aCkKs r 0O connec

ey oyt o Juoueh e T e D Ravseeth s T arm T PR AT o Py

cabl es, i ntettsce tlaqtmopctuemctonahd Acenmendyeondu@ddly halgversiyolTedasang sypbciedl | y

true in si tup %l% m¥2"8rse§xwﬁ:& dﬁ&&g%{&ﬁed ﬂOd ’tmh ﬁxgtrvexlult 1]:\ ddg Q:trearlgqg ki ng

spaces because they been a |nter|or construction has been
conpl et ed. machis g ATFAT Bemiedduy-aped from a desk and tangl ed on the fl oor
is an eyesore, andyexpn@mtbrstshamﬁsamaus&aésettyveh&zah& and eved mbreARR200d One

recent inpr RS TFH { copn%s (l:%?oeng r;[vh] nonrxls:[ oY fo?(p }mhou%h ﬂnE gp ad@x'dmfepers?x];a] de\p’)' ces

that include Wreless transnitters and rece nters

conplR er s &frepuisemaltngrtinucdp b added toghed pierpet, gy B%‘e‘}*trﬁ“tcaf‘@'ds ‘p‘H Feog be ymgiehange
data with (r}mstﬁhh'iveﬁet\sd}‘l&tﬁﬁfmﬁrsfﬁﬂﬁsﬁhlsM%@B&dmﬂd&lﬂeﬁ Rbawa-weereygkdnaw gevit ange,
and general |ne o S 0 ir.tar A nunmber of new
conpani es la{“rey ?‘?'%S&%m"” eJe’f‘éﬁm\’/’\ncrm rti"Et% !Té gmscmwm? snfe?Eiw vent ure
cal | ed qOenskyfpmlmra@crb@enromnlwedrlbyTemmm\uoetmldAmhh@Fs airehﬁitmslcergroemsr\/l

Bl et oot h' ' Makify add BRI SYsRt, yamﬂt tteﬁ,t ar bR ESipAdnt tretmnmumeg@umed eonpani es
seeki ng to estahlish a standard for wirel ess cgnnectivit he 2.45 Gz

band'® Hone MREPRIL;PY S’H‘abr”dﬁ%‘é‘d"‘(}rj‘&*’éﬁe‘é”g% cgRpetignh &Y Piederst “tf SPUREE M Home
W r el ess Netilizosiksid Mogit-gutpopd cRipScah be aduitared mcdsxﬁblessy weiovioigalng products. 10
When radi o wave Q‘%S% i s, the
manuf act ur er of %tn ﬂ[é‘e“r“a’gm peﬁglgld%gls’&?rpu &S rm? & sznP dEeJ}gst &envmggﬁ?ﬁ%g%ggm fic
frequency Bemer§orahtiqyendsr the pas fos cweeeetﬂifabeenuwmt H@ @e'de‘Pfame%HTrd?ﬂ dat i ons

Conmi sSi 0N edpk&ally true EN@uabESwRdrd »Qﬁa;ree&paaﬂniﬁr@a&murg%te&mt,g}sactbtuctauszateyrdve of the

Radi g Frequenc RF). bands to e re that |ntefer nce ano fferent
user% of t ﬁ“é%é‘gtﬂr’)d’?ﬁ’i°éc°ﬁtnﬂf’ Q‘ég‘ tegh A PRSI Emeﬁereggarﬁs%aﬁed by

t he FCC ar @ngtdanattedidoriisrun ¢yesvlrd, edmsea inbaods safeganzerdg t hat 15 t he use of

t hese frequencies does not require the formal grant of a license fromthe
FCC. Part 15 of the Code of Federal Regul ations contains regul ations which
permt unlicensed radio transm ssions if the transm ssions nmeet many

gui delines pertaining to power |evels, antenna size, distanc

factors. These conpl ex governnment regul ations present a serllﬂwmnmmﬁmm’ﬁmw to
t he devel opment of any type of new wirel ess network. A wirel ess «gghor kK may

not be operated in frequency bands that are already 20 Iicensed to other
users, and may. not operate |n an unI i censed band unI ess |t rreets the
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The El ectromagnetic Field Communi cati ons System for Wrel ess Networks
provi des nmet hods and apparatus for wicl essly connecting radio frequency
.devices within a quasi-static electromagnetic field. The fieéd&hé duced
by feeding a radio frequency signal to a conductor within a B In a
typi cal residential, comercial or industrial building, the conductor may
be a wire or ground shield in the electrical service, a water pipe or a

structural memberoge Byent Bpro@HdibiiPednBe hduddion §QGHARCYmS 8NRlicd QaGRRALCt Or S
wi thin a buil.dj t he "Lél|dln itself becomes the exciter for the system

2 8 APR 2003UTHE RIS PORSEE o MBE BT BPER EBFR S RES e gpisians we
conmmuni cat i Gufsired edsMekexadgedzaustb capipuler syheérasTEhesd iefrardmgfts have verdmitef@ngd, agh

at mospheric the large size of antennas for this
regi on of tﬁg’ng‘g@ °?9%b§§s‘%ﬁtq“ @r‘fventl on solves these problens, and

al l ows3the HF baﬁ@“@bﬂrb@c‘u@e@m%m TP tinE EARYEIP Bvinelfsomet ovk sstams. Awchyrédnati ng or

resi dence. Jafdg bﬁénkig'“nﬁstﬁfn fhr8d ¥} B OGS Acﬂ{egﬁcl{iﬁl)?@sfw&uhgoﬂm%am elsenat hs
in the HF throu | ower UHF regions. he el ec netic ds are

thus practi cHpri¢ 6°Vé’>%16flf°85“mfnﬁé‘f°éso%?"'§ﬂ°§/?eﬁ‘a”&‘ﬁéS“BH‘SBbF%ﬁ‘HI for WETaTBACmyCtivity s ed
"l arge ant enmas2 d’s GHa®ard! HawRETEs @iopbmweamt sy GleRURMisySERMHeR: WidlddTbi ng
or structurg or .Sp lsokl e;o)otﬂfcrwnﬁssn age Wnéch shi el ds agai nst man- nade and
gal acti c noi se. ki'hl S°8 Gre contarnse PRe“RF energy. The el ectromagnetic
fiel dlest abl i shedVisyradihwavesard employed4o qenstectdeyinesip the Hiifer Satesatbeminnfa¢ther of tbr nal
sense. The %Jdcﬁ&e@mb&b&@’n& t@ﬁth‘%{sb&%iﬁb er %E&Edp@&quxhér%be@w ally

af fected by n netal |ic r he entire bui iI's. now
active and <& &Végm’d&‘mﬁﬂ“’f‘s Wsﬁ%'df gﬁ% fsl%FP ?]@FaéeéélldW?fE‘)‘H‘ﬁ"éé‘Fl“Hl&""dé\?{ ®es in
t he vol une. RatimFreastcy (RF® balkov ensge thatofiterdférencmhgungg Sifleiedt asctshvé tha gpeaminliyy used

FCC' s Part 'mlém&éde%r&%@éqmm%%Qm%%%ePcd\él?’éu@aﬂed%? an&dﬁﬁ?cQ nifking ther e

hundreds of mllions of | ars are being spent to vel o

i nfraldtructisre °éB‘ﬁ%’-‘n§FH“&“&ﬁ BRSROLTRYTE HhE f‘i“ﬁ*“k&tﬁ'W ofp Hﬁ%seéﬁ’d“‘t“§§? dedésl therhe
correspondi rgdeng\Fedea BEgiticak €onta@s &gﬁlhl&)lﬂs f»hJMEpchﬂﬁlhﬁ&nﬁﬁ rali#d Grahso¥¥I6ds ifahe t hese
frequenc e v TGl LG Ll S5 A08 s 3% AALISH AL e IEL Pl PRRRLES, 1N e
normal radi ation Y Phese Bands tare char act ert 2ed scatter and

mul ti-path, whi CHNSE@HPIFX EonemaﬂcsslpmnspfesmrwmeﬁnbtadyTOShF gﬂelb;snedf@f movre eadi |y

pass thr ougfafmu@maado&rﬁ w%avemwk aﬁ;e&w@emd infﬁeq\m&seapemefc alRgdysonnel .
20 These probl e re usugﬁ% solved b i cLv{)utl}‘r& nber of. ant ennas
O g S B e O R R A e Lt e e L el

i nterferencefkroriés where two ant ennas havi ng near equal anplitudes create

signal voids or &uéﬂra,am%&&lgaﬁgpr%cmﬁyeagaﬁeubg,dh%ﬁdwmrfeugmHaml he

structure. The term "w rel ess’” now becones uabl e, because whil'e t'he
final conne8treesdayrssens epliontes Bas prespniqd ae‘d"’%’a%?]g"%"? t’“mﬁﬁ‘g teshbprEiRt Bd% gai ned
by oper at i ngorahmicaiorsiistyHA bt devéldpencstrfiinkthals 2@l agdaratul) ehataxmiild eusdy, codnigqdmayl | v '
| ess 25 tha'a'ff%ehrragﬁéé‘?sxmp% E&'aQJ‘auPeﬁ}xﬁ\?c §w§r$%'d§wuﬂ?£nﬁ ?ﬁ! :}gusfng’fmehﬂ?nc%%?r”' ence
of this small antenna. pr et ferr ed odi nent e rnvention

radi o frequétEy! &F @ﬁla|spcr=*§mgw@rcaqswy‘° @ BRIT 1ERmoloBcal 3ty 1g fhe FelesRpRIEAionsHF)
from 3-30 Mbigsine3f and/@6uld shrliseyta 1dng &4 bl Owthig MelEikctiofi R SQmpid :iidzes. and t he | ower
end of the Utra H gh Frequency (UHF) from 300-3000 MHz band. This
selection results in a wavel ength of from 100 to 10 neters fromthe high
frequency (HF) band) and froMSELQMREQF TBE INYENHPN30 for the very high

frequency (VHF) bmcml,ﬁbg,aenpm&wﬁmxc@mﬁw:mxmimwtveoﬂc@v&mslnemods tdae
wavel engt h t hat be on or.der mensi ggdof t he

b |t ng. or TREPHEHEENY HICGHE P TETEY ATy TR LR LG SoRRESE 3% The
el ect r omagn&htd feeldf is pbabcdddy &edign-rphodpagaty sizgs! taprasivetgtvdthin ¢ stdhoml In adyfpical

el ect r0”39n?ets,h&ma%a;ugaéc,w@,luebsea%ugeggﬁrh%uk%ce%bm mﬁgromd@mwﬁ g bikcHehiur € i n
which it is generate Unl 1 ke conventional radio ich

propagdat i ng “\Nﬁ??e%“'i‘ﬁé.’tpe e sseest gepbert BY paervapethamgio frsrey S‘%S/““F’X‘Bﬁisan
antenna, t heiups £580hg, 1 ¥R MBI BREmdd kHe Q& fé@ ugRRlelal regi on or vol une
characterized by el ectromagnetic voltage fields with 3 ~ 8 APR 2003
magni tudes that vary at the frequency of the input radio signal The

el ectromagnetic field d:~s aot ' generally cause interference with radio
devi ces outside the structure. The present invention may be used to create
a high-speed |l ocal area network within a building or residence. A w de
vari ety of devices, including conputers, cellular phones, personal digital
assistants) 5 conventional tel ephones, televisions, radios, security

al arnms, once equi pnent, lighting conponent heating and cooling systens and
many ot her appliances nay be connected wi thout w res using the

el ectromagnetic field produced by the invention. Any device having the
capabl i ty w produce i nformatl on or to be control I ed can be WI reI essl y

T 1 . o o




10 The communi cations industry has realized that connectivity in residences
and commercial buildings is the key to their future business growh.
I'ncreasingly, since the beginning of 1998) major firns have commtted to
expanding this market as the key to their growth. Such arnms as2iBnARR M3

C sco SystenmsTM M crosoft"" and Sun M crosystensTM anong many ot hers, have
announced plans to penetrate the residence and buil di ng

i nfra-conmrm ni cations. nmarket. place, The proposed_ inventian prOV|des a 15

sean ess broadban’aﬂe%m%w%w%‘P“eame@iﬁfﬁf&ftrﬁlﬁgcawwwbafﬁﬁﬁs@émtﬁnan of
ot her ai ns agwuﬂrtyﬁeﬁxu):ye&@h@&noiph@mpﬁdex&emmehmmmtﬁnmgml:eafameinesf&@ﬁmég%e and

conpr ehensi ve. .under st andi ng,.of 1 hi vent i eved studylng
Che T ol | owt n ST S SHap e PSR B A Ry aC RO LR by
referring tocommeniadesmemybuidingleraesidags. A BRI EF DESCRI PTI ON OF THE DRAW NGS
Figuresl is a sc Em%gmfr&%&%%n }cQ&e?Jm@wa‘%Q& F'&r}%h o B b9 ukke! d.

whi ch causes radi o wav gropa ate and to tr away m an ant enna.

Figure 2 is ssigeHantitemaseye addsrrreatys arictst! foaxe*awetrsby pqlvag t@lre@tlemmﬁém c

field Figureusd ﬂasgeamahm Orthk siucture b thePeh@iyd gfbtﬁty\kyﬁim ﬁlﬁﬂll&%‘l‘sﬂ@tﬂx@@rs}i\mﬂﬁb
i ncl udes co uctors

enc na ner at or
i s coupl ed t8m§a&§ﬁﬁt§d&h[ gﬂ’lqwgf‘fﬁtﬁmf Wédc\ﬂﬁilgé cup B°’Sés @&%‘F %’Ffﬁbnetl c
field w thi nThe lelectlmapseic filld guablishdd bysheaxmrnwntpr@haagnmvofn tememendendi Trent  of
the i rwe“t' Ofkig 1!: ﬂoﬂ&ﬂgrgcteﬁzéd%y?caﬂ %L(BE ﬁo@écn{rﬁ yﬁ'x h%@lalﬂg wéﬁ?‘gﬂpg}s]&ng%cces in
a typical house connect ed” wi r | ess usin present
i nventi on. mbmmpm ACHYRRY G ATP™ Theft MoV RPr vadjessly CEP’S‘EW Brveriethec
Waves Wien radie frequency energy is coupled to a cavity, an

el ectromagnetic f(l." elr ﬁtl\c abgvc sqto?gxrcv&xnm;[_tanccrs] wtnpgx ¢ aUtlly usedp&Fﬁ Pag\ﬁ i'r%{quelprr?%srot}e

formed of solid nmetallTc Surfaces € cou
exciter est a4P§- é“lﬁé@%&lPrr5é2§tus53i591Mﬂh-éthMﬂ§fdmﬂ@ﬁ°45rqfttouwﬁrtésmamew toigevglop

internal el asﬁars@mg@&wngmsah@k@szcmwding‘slashr&,déhé; FihDdbtrbPohding whidMabits digt Wit h

t he magnltuc]e of oltﬁlg? net of the field, var onI\{at t he
carrier 4 &any }f? w"Sf" RETF- ngl’estéctﬂ‘ﬁ"ér?W° ﬁfgiﬁ%" &1 *E Bl i es
a sinplifi ecbrmstmn!ath:mmdltad@mqnmrl TMsclands@rmmmramHysqaadamdnsztnaﬂauh,ovhicRS
Radi 0 si 9na'émﬁgrataals&&snmaﬁmwg@zmtnbmdﬁm;s tubt wil, 2RI L2846 @é}aﬁ&&ed b
|isteners are fed to a tal transmtting tower T over a cable

The tower i SICBHPESEATERtonductive netal that creates a field of radi o
waves20W These f|mbsdﬁrotpmpﬁga;anystmedbgmmﬁun@gaaaﬁmcdhmtmﬁe&odgmumbum air,
until they r a Hin
Figure 1. Th@gr pucfm 51&%%&}6)0“;5%9‘2&5%&6 JPbr%Kf%rftml{?lﬁ:cei9conver £ ft'“n%mhamgaeafﬁcﬁé?speech
or nusic foramalithiesgrestrsienal ypids qf wyls. qoweale«bhm@ﬁ@#q)bfavutqdawmhm%@uqnﬁatﬂar e

UL il zgd m Eerg;urvﬁzelels @sﬁs&@maaﬁehaﬁicpbetdasitwmxesmmkllc&dmals “fualessfmcahsekned chgciause
the radi o wave

tenna to ena
operati on ofnotasrfl vamtai‘bgar e‘{(}’ |°3°2%§ﬁ °V°@4B&?Hz Eh"“fﬁe § a‘iW’cal{'R'/a‘\’/sses nove
i n ac&dr dandkeniinches.aA el dricei gy keing pefd & @e%mm’gneﬁmesmﬂemwa of propagati on,

but in a layman' 9, ¥hr&¥red 3RRRRkend Jf 1€ invénBEY, @.sraa.afrmen@ugﬁaﬁggﬂgﬁuy@oﬁu&&& pond

t hat has been di st ured e droppe i on radi o
equi pment trlénl'gFﬁ ‘{’%q“"é’Fye(%ﬁ%’r?bg gpwié °é§g‘?' giﬁLF ESQ“F@%W%SF 85@? %(%Igﬁﬁs“f‘ “waves
t hat can tr devel erg\oé the gfmabghcﬁrs;vmééﬂ) Forg 800e3000 MHE bang. dhis sclldcursttwsatsumn of a

very differ %Ee]éﬁblngf iﬂt‘n ]@&) £49b Fn@t@x@ﬁ'%hl'c ﬁlgtt fre%lx&!cy (pﬁ"} b%.m; hzﬁlﬁQm 18 ml‘érs tol meter .
electronagnetlc ro uce such an el ect ronggne i C , .a Slg al IS

convedfed thrffem*gweféh*é‘b‘ﬁewy&m%ﬁﬂema@&f%dW ’P@&‘tfélﬁgﬁf"a?m %vavr'egﬁl%sure E
shown in Fi guespiaded bhHosld e oh hie tﬁmﬁ|o®$}ur®nen§1$}i§offthebﬁi]dwglo€I‘r\esidSnchﬂQlﬁai ad is
very di ffereptmtnra% uc‘hl(?hsmmdfl el d" depicted in Figure 1. There are no
propagati ng, FTAavering waves i nside the netal box shown in Fi gure 2.

| nsi de, every p0|Tm el@ﬂ@hﬂ@@@dﬁﬁﬁ}/lstﬂh@n Pyerreating, guasiereticaiomelin wi cldqtremageshnemgrgy or

vol tage | evelyich &SR A% RR kRl VHAERishQVSkS VABEN ok BHhAg whieh T he
frequ%cy of the m&gt 20 s naI that en rgl zes the box and the size of the

box e el SEPPEHREGrRIMENYS &) H”ﬁ‘é)‘/’"%%’ 'R BEPE ATV Y A AR 2R B PEESE | e
it does not iproidiuceblisha\apaiflgegiva\oe Soliry chahhcgtiznd by BleG@inygRErs . vokege 6661 wok
pl aced inside the box illustrated in Figure 2 can detect the signal
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S, but unlike conventional radio, the receiver would be "inside" a

quasi -static non-propagati ng wave. A nore common technical termfor a
conductive encl osure which is energized to produce a confined 25

el ectromagnetic field within its walls is a "cavity resonator.?2 8 APR 2003
Preferred Enbodi nent of the Invention The present invention utilizes the
electronagnetic field phenonenon exhibited in Figure 2 to create a region
or "bubble"” within an enclosure. The field is used to connect many

di fferent deyhg@sinhiiaytar We 18 encdRAME YR AT SonbITPBE biRMbinYonct¥ink B QLS not
interference to other conventl onal radi o devices. In one Sg’n preferred

embodi ment  ofSFRE R BIFEFERC VWt gHafcesrusSedbrsTITEH in the Hi gh Frequency
(HF) band) which Wenth&nﬁdne:qylmwadescra‘areemgﬁsﬁem 10l aldkrigetwoki withid 2 BikiRp Hrat i ve
enbodi ment of the |nv ntlon are genera djn the i gh
Froquency. (VEET sy Shi o oL SRE e Pl B LS b BoovE it e

Fi el ds Sy ahwnbmlgtelnélpm e,tdcwlsmnﬁ heixdsmemtyammobfﬁthemuﬁtb@mig fatpobeaast up
to 400 MHz). ,Ihe sel&shd %erﬁi a&dh&%@otﬂé‘ Eﬂl&MLsa&mfﬁeecgbb‘?H YrlhBRGRRs beibg the

i nportant because the wavel en rg%l s Assoclated 35 wi ese frequencies are
general |y wi £ipquAmagRets fildprodyrediy hainyséne- éwdgv%averstheﬁ@ahahmﬁ@%mfownqnhe
structures omofk cémléa(wn Ye wiirBle3dh) kénbecteN® tHelebrphnst GevelbR@io@cessbiidhnfér@itab bronshi p
i's inportant betrCfl %’t & the structure becones too large, it becones an
antenna for [Hf&EH&S %t a far-field, and both scatter and multi-path
begi n 100 occur. THe dwmghmaarqehsveduwyrhaghalizpteqlerequctbmdmmeesqdemmrbxgd
useful for theginpR tﬁe@mmﬁanum,sae&egmmheﬁemsmlgh\éemme%@pmgamﬁ hiiE Rl e

general ly shgnned bé‘] ot her users of conventional radio gre uenC| es This is
true 5 becauf®¥ SYHEILo STREPRSE ket 2 HESE o RYBMHER e8ch AEmsF FIedCsY many
di fferent typpemgh, MiabwiBl andSumdSpbrestdrs™aantbngreamy vthﬁlehasaunoumdms tnpringtodte
Figure 3 POF I o¢Rerke %rm&wﬁup&mmlﬂmm& hm/' A Waloed J@nmﬁhaasacl ude
common netal [1 ¢ conductors such as el ectrical Bound shields, wres,

spri nkl’er coﬁﬁ‘ﬂ?%@{“%idé?ﬂhﬁi’%@%f%ﬁhﬂ%}b'fEﬁdal menbers. These conductors 14
are activated or gmq;pgi;me,dotxyh&mﬁﬁﬂuq'tcng:saftsd;g@al:mtdhmmaﬂ aShogddinplgesiar at or
I an alter nST UL BB HEATE SEo AT oRpa o e ep & Rl B e cod
by ener gi zi nprefeines apdattemay osmpoditenty, prid big fefepring torthegpnesmpanyiendtvgseswhi ch i s
emtted fromthe signal generator 16. The present invention uses the netal
el enrents 14 al ready present |Id| and honmes as a
cavity antenna to create aﬁ%&%bﬁgﬁﬁé’hﬁﬁ%}#@ Sthin the buildi ng or
honme. A variety OFigd&! ighesghepatic riPestntation of nwhveatvns] ediefing &rld, whckcatshsardicagv@® t 0 be

connect ed i NydrdpRaRkndd6 egelqe,gy\pgnkm%tugput wires. This |ocal area network
may, in turn, be connected to lic or_ private telephgne lines, to a

satellite t ranscef‘%‘é?%“ﬁfcmf'ﬁa% fﬁ’éscﬁ‘fti‘?éf’f cﬁ‘f‘%r]'f"a‘(l,%“‘fnﬂ?g‘l"ﬂ%ﬁe@ut si de worl d.
Figure 4 is a ci rFEipiré3 igh giaqurainusiway view gatypichl ipsttwhioh inghies comiv@art viatbin its walie
systemshas a,copg LCOURY: Reofhiedal d IsiaoPGull 42 SOPY &l lgaﬁe
station. Thlé rtgr ﬁg!#c%&l \é@clo%ectred to%et he oousueogrol%E] 20 5302?;;%5
structure orclgsomaspehg ficldyihin th gpuey cit e t he vol une. Numerous devices then
transmt within thguyoisuaia:mta:mgia@ﬁe,netdmsaua@nmﬁ@dm“bm the network. Their
signal s are recei I\'IEde px¥a pxggna?% IC!C&LJO?EFV&HOQ?dCQ}Q&QEnr llc%rhﬂ V\@Ltgﬂ begonn ?L@S a
roofer in one enbo he i"nvent ion, separat e i ndiv signal s
of di fferent%ﬁwﬁsmﬁspfawdfllwmmdul ation formats) and routes themto their
addressed target. The target may be the processor itself, if devices are

being monitored, or ar er which 25 is
recei ving data fron1a Vg%ggﬁngﬁg%§ﬁé§#§$%§€Oﬁgyhﬂfgg&ﬁgﬁ&yrenDte for which
settings ar el lEdacngnagiRanyeds For frequenci es bel ow 300 MHz, the transmitter,
the receiver and %#mn R DBTABT ol RS0 S5 ggnc%g Ahddbind B f aCt,
a maj or advantage O d emTis t ware-tor th requencies in
t hi s i nvent i @t ShsGHEY sey éﬁU"Pfy‘céhféélp’e?m@ﬁaWaF%°‘t2f@dbfa‘mf§ %‘bWé’"Z’AB’G"WHz I n
onle enbodi neﬂtablﬂfnestcbleenlsHNQ@t»daﬂknwhx&xhﬁhﬁDd@ﬁﬂﬁﬁ hrOiﬂtefEnﬂ eleh@nﬁ@adumdoms ifiela t he

vol une |s ec |on an a.co

cabl 6. SThe URBTGT eI R Far et ESFlet Brrdty el he i d g e

| eaving the ground shi el d unterm nat ed. Vhen RF energy is connected to a
termnal, part of the energy is transmtued as desired, and part is
reflected. The reflection occurs because the inpedance of the exciter is
not the sanme as the generator, and, noreover, changes with frequency while
the generator does not. The reflected energy represents a |l oss mefficiency
and should be minimzed. The matching 35 section transforns the exciter

i npedance to achieve a mnimumreflection over the band of operation.
Generally, the ex0|ter should be connected between 0.1 and 0.4 wavel engt hs

v o




2 8 APR 2003 a reasonable match. This restricts the bandwi dth for a given
attachnent to 400% nore than adequate for the purposes intended. Figure 5
is a pictorial representation of various devices in a typical house that
may be connected wirelessly using the present invention. Accop@i SR tofsd
fast aspect of the invention, the invention provides a net hod for
generating a radio frequency sisal which is fed to a conductor 14 within a
structure 10. A quasi-static non-propagating electromagnetic field 20 is
creat ed w t hrarof heexsitingfeuenr®) and is used to convey the radi o frequency
signal to a recei

di fferent signal sy’%gy?%ghggﬂmlﬁ stémg'(g)tﬁ {}Jgttr%%“s%?tc g’gﬁneag%défgdwenab a?&]g t he
transm ssi onsigRls peptaining ths informprion ghat Wik bohreadespiio litenernare & toraall mﬁv@mmg

Si gnﬁlt s 10 ”}%%erh%x@rl(a@%fem@ iR ‘hﬁrtp!)ﬂgc]ic ofﬂﬂﬁucﬁ“@neka@ﬂﬁ&c“‘lgﬁg@mﬁo waves

si mul t aneous as_| on opriate filtering is perfor ure
adequal5e si gal™ °§%‘ii’éﬂsﬁ&’a§‘ﬁ° or BE lcﬁgeétdéﬁﬁcﬁﬂ‘fmﬁ’éﬁ’h‘hcé‘f “‘E%@”ﬁ’l’f\‘ﬂé‘h’? if5ceiy f’l’fgg‘

i nventi on mathe bre picAsddad thebubyH infFeertetl] MEe radiC R AARR abdWigd, {28 esvgere bt @ciutbible al
plug into a gonyventiopal .fhre enj%kotted el ectrical socket. The plug has
first and sedond power prongs d a third prong for a ground connection.
The signal is fedﬁeaommorgkréﬂﬁmvwﬂlﬂ@"@ﬂthhleFllee birats fifld it issyiled eifardeldt he

structure Vi gchllBndb QoSN 9 a3A38roR thkSnte D BwiSHd Q)fabﬂ: Jﬂ@opgfa%rb@la REONG i 'S
an espem ally nmethod _of inplenenting the inventian) he alternative use
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14 to the ce?ée?cﬁsgm%crg biér)l er %éﬁé&\% }hogfﬁfrnggntv%mgnﬁﬁgdﬁ%ga Blt? gggtts ?’(S)qug et F
field. 20 | nr&EHPREWCSTHBHE] %’éﬁt"“ﬁ?“’??ﬁé“?‘ﬁb@ﬁtﬁ’é‘rﬁ'“@%é i nventl on provides a
si gnal i ng syst em Figre 218&¢rd 4 1Bustiitibr €fiangry Rffektitkind & a&nor}l}gmc ﬂemomsnmuxs
utilizes ar i gner at. 6, 22 e

frequancy s %%gﬁm#gﬁﬁ.”%?&éu% AR o QRRERAR g Bl 008 BB Gals,
arranged t o @owprd/ioithe secgpeyianmalal prglogureeE @emaémp %(baldelhr cnﬁmre'tlhé'wlédﬁtﬁhlct ors)

i s/are arranggded IQ\"e%@tfﬁrem'ﬂBm'ilﬁSMﬁied RieSRIFFus gnale Sre ndprépa@shp, Sdvaing C
non- propagatlngs eletron%%)éﬁtlc ield W|th|ns é} cture 25 1n the
|

preferred enBOiHe PR/ 'F‘i‘?)%)lnsfdﬁé"W%’f“é?”l’: RFSPPRRERNEY i s
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Wreless Operation Wthout I nterference The

sel ectl on of Sifdield; gite A RALAEPFe Nprse MVEHOTHSBEUEREYS and the | ower end of
the Utra H gh 30 kreguenedmbndsoofidsesnd it Rigurd Nqas Bér@ante sgdalant ages to the
Ier| ement at | gutg.xtdxkr: tl)%véna)\ﬁ?l%d'loo re!:: k\)é,s\; Lrlgs?denp sx-gstn%gn Jrﬁxgkn(an 4 pres
avoi d these to atnmosp heri c an man- made nol se, es equenC|es
are general |ry°ravaffnr°amcémqabicmaf°r é\‘?deFPY%??alPi}'”n‘@Whgb?’\?iE&@ QPENuE S pEed

of feresl by tdenduagsentield vithnk vaB is 2Sae@ebopatort Nese frequency bands require
| arge antennas. At 30 MHz, an appropriate conventional antenna size is 50
feet) while a 1 SO foot conventl onal antenna would be preferable for 10

0 Y dEmpedimenbofiigdaventipn ed for this frequency band. For a

bui | di ng whi ch i 81115 rehm moﬁe@hesmléﬁ)& tic ﬁe@d ,Lh)mohm xthtiet B Gigh® 2Qo 2 2

a APR 20ai x 1.0 x t hs

wavel engt hs &FC P E°EIPT %@’g‘h “f"ﬁ‘ aéf'&@’f‘?%n“g’ élfjl’scus?di ‘%f'%i’nesfglmfnéﬁif{)@mgbvécf%t ed,
t he el ect ri calhowt pingLand eenmprttxtmaortsmbfuctbwmterffmmtao@rrwlﬂcnmlradirodglrccadsl onevhi ch
are s g@'l lr edréénlcygml;ogmjcm%f 1'5'!: mmyﬁl s%ﬁgg E}§ Fcn@rgtgd mQ%tHI&fFfreunnaqu a9¢p Wiqum

out si de sources, ificantly reducing fects of atnospheric and
nman- nade noijgWs *hrmcguegcw omét'e 3Gty @@Pémamweﬁod&f@%mﬂgn@mv JErats Bin
penetrating gsheediedti@e Yér High FQuehlly OYISF) BRI OV s&nmyeéqe@gesh&m sbhezoaMienuat i on

i ncreases r I ) the rid.s . A grid opening
of 25 feet or'ld‘g"yY 3s°be§°" A é’r‘f’eraé‘iﬁli}\gqéﬁ II‘T21 5‘3“’%@% and easily
realized in any sihe ut;mwnefme&namdqbrWh\lﬁmarndgelsompndd%&abamd\sa)veltdzé&s gyorighed
protegiion shawy ﬁ%u@&&?ﬁ?ﬁc&r@i?wﬁﬂ%n%é@f& mbulEn YRYELQBLARs Hee anensal | er.
Fortunately, however, the man-nmade and gal actl Cc noi se abate eves nore 10
quickly. This latter interference usually drops bel ow receiver noise at
about 40 MHz. In these upper bands, noise shielding is not paranount, and
t he building excitation may continue to work as descri bed above. However,
as the frequency increases, energy begins to propagate outside the
structure. Experinental work has been perfornmed from3 to 30 MHz) 140 to
150 MHz and from 390 to 400 MHz. This experinentation has corroborated the
above teachings. The experinents were used to transmt




15 video and audio data in both a comrercial building (100 feet by 200
feet) and a two story residence. It is quite possible to operate nmultiple
HF, VHF and UHF bands in the sane structure, as long as filtering is used.
Because of the unique properties of the electromagnetic fiel d 8PR/200§ the
shortcom ngs that plague conventional radio comunication such as
scattering, dead spots and nufti-path interference are 20 avoi ded. Sone

hi gher frequencies are unable to pass through walls, and are severely
effected by ihdichheSeiisereard. Fritralptopthipiiciporaptrkeesusapl therahoyFrbergapeteo e its o

| arge) thesevds a8 Hfendd 6 tgaecl?ﬁﬁcﬂlo}'é’faraﬁ'ew Qﬁ@otm(caﬁéﬂﬁldmuﬁi%@t'ﬂtbc%umf@&{u' on. N.
Term nol ogy I n thlshlggecrflcatlon and in the Clajns that follow, the term
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term not ,, howeve i cal cto res,
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conpri se anyarembs-tnahechmfmech el ectrons or ot her charges are generally

free to nove to fALM ALyl £0uc@Bdr bA@RS AAHGRE bl 19%@! e dophuhda ibtaltic
Simlarly, the term"” s{)ructure is not intended to be limted to any
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bands to gener at e EPEEPHBIRIALET L PrEcdEeRt Prifrrduran i‘“d’r”ﬂ’@"ycﬁ“ buifdingtaody e
Conduct or s Whotnlad aq a talaigy dpgnda ¢hi cregte @relestramagretic fizidR0evithus delbudidingan henke iAtvertietyt of
creatgsa | ocehréeﬂmgu@ﬁa”ar%; Fo e 96L& QRANEE i o fo eaﬁinq nzr!n@rr Wil s diigd 1O

connect a wide variety of devices without wires and w thout suffering undue
i nt er f er enceoRIBHRERIER AT iy Pesanneciaddo nyplicoppiivaty [Isphavelings: 1A seteite Tanierish ¢ of
bei ng appl i edttd Bmeotieamterfak taxye fsiders@R, including the creation of |ocalized
comer ci al and rekSI de 1 Iag}cmy\/clhg el e%%n Q:%X)P Jgnsdfthcc:gn}rlaﬁysh'?\l Aler%tﬁa%ugpnuto ler
present invention s ‘been eq | Fho ence to

particul ar p\rle@rhelravéw eﬁlbwi’%rmseparp'ebeaﬁstwpoﬁsemnﬁgs @Rndsietip fhe Sousd aroqnﬁ t he

art t @owhi cheyliddh @r Junaﬁe@&rlpﬂ.&bag lefe moraﬁcumk Vol @R Mﬂrﬁfs eevtcaaﬁen\ﬁaﬁsmuﬁhm the

nodi fications _and cene Wé rrﬁ‘g Fﬂgﬁf out de I’btl ng fr 1@
spirit and sCBpe B arte Ps EPIOFNE ¢ tnerfv?)r r sﬁ?é r‘ﬁ‘ét’?‘ffﬂ 4 BPS: Fat § that
have been di®utcligevhidiyoides arogterirdne rrobodimen oftbikig@bten, Seppriales thedadhadualaigmlstof t he

preferred endgg, rmmmsmresﬁramtmm %radeﬂtsrhemsmﬁwdegsed & Thk WehSapf the
invention or, the scope of the C ains. CFREFE ;){bgrE RACTEI%S F#’ gure
1CBLCabl eHHIGLE Rﬁaﬁr°aﬁ§reéfd*r6°=§ra‘e=rnéﬁ*ﬂ*r° EEPE A n e MREAr T e 22T gur e
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El ect romagneti c Device Wtb receiver ~ 10 ~XS
1. A net hod 48P indichgmpipedepagsef Bysystem ighptdhe Jerdyas fof the Fequencies @episdiesfiosi gnal

W th a wavelietgdiderably cheaper than in the bands above 2400 MHz.

In one embodiment of the invention, the connection to the conductors in the volume is made

30 through a matching section and then through a coaxial cable. The output of the coaxial cable is connected
to the conductor, leaving the ground shield unterminated. When RF energy is connected to a terminal, part
of the energy is transmitted as desired, and part is reflected. The reflection occurs because the impedance
of the exciter 1s not the same as the generator, and, moreover, changes with frequency while the generator
does not. The reflected energy represents a loss mn efficiency and should be munimized. The matching

35 seclion transforms the exciter impedance to achieve a munimum reflection over the band of operation.

Generally, the exciter should be connected between 0.1 and 0.4 wavelengths above true ground to achieve



5 - feeding said radio frequency signal to an interconnected arrangenent of
exi stiing conductors (14) extending throughout a building structure (10) and
separated by di nensions snaller than L) whereby a quasi-static
non-propagating el ectromagnetic field is fornmed within said st rthpRegm%an

- using said electromagnetic field to convey said radio frequency signal to
a 10 receiver (22) located within said structure. 2. A nmethod as recited in
claim1l) in which said radio frequency signal is generated using the High
Frequency baafepsonghie matchAThisresfiisty the Sandwidihferg givep agschipgst © 4007n mptsitiemadearig fof adi o
frequency suggrb@}poge&m@ﬂla@r ated using the Very H gh Frequency band. 4. A

net hod as remtecl7 said radio fre ueny signal is

generated using t °56Wpé°|‘f’6‘aldfp"t5WémEﬂ‘E}V%{“’H%H“ﬁ"éd’@é’ﬁ] “paRd. 20 1 5) A
nmet hod as r emiybecbnietedialesslylusing the prbseatinvesiod radi o frequency signal is

gener aped Using o LLAGUENGYBANG AL Slol 8 SNALAGLAAL EShNL B 0RKEL SR I

such that said struc a nmaxfi mum I's g neraIIy
| ess than t drequeacyeigrahyhithsis fed toamgpndiicior Hswithin, 2 sBEchBe 1% Amrahotdmasn-premgtteal in

claiml ) i ntlinGadheHed 26 a«é;cgcmmmm&e QU ystBio BRRGURRED HGIRG snal
frequency band which does not eneral % cause_int erference out si de said

structure ini°tREVEE2 B vitipthys %‘"ﬁé? bt of differenisigna! Sri“"‘é(ﬁ‘i/fef)‘f’gﬁé‘d‘lj'f‘f&’cl ai m
in ~~~hi ch Ssammianmxdy,@naﬁmnngumyxsgsdngna;hnpls:gﬁmmo@eﬁxﬁ»bdnmmhdezbahm $ghd} usi ng

di reCt] hard rgvc 9 é%&hﬁ%&ggﬁz\t%}&ﬁan%s% AERO 2]89? rgaspﬁé)ggélnag?ﬂtcarﬁl is

reci ted in an sard i
fed to said xwrferaﬂe‘%'ernsm{qdmy%y%b@emaﬁhﬂg said conduct ors with transmtted

radi o frequency Qﬁ]ﬁfc%odﬁcxﬁofﬁ15‘5‘3&%@dhe%ﬁrexfne&'mty%gmktﬂle@-ﬁ}MmQﬁx@}‘a@@hﬂ&tlﬁlreal m in

whi ch sai d conduct or.s e as, recited |n
oot el o g eyt iy Sttt ke ik P sk TP Rt a1 BB 11,
A net hod as prewiptorss, iod 2 &y profg fof :azrmdxomwgtnsg Tha sighn! Hedgaihd goamide o (I4)
are shguct urlae %&h&ﬁ §ftbe]s§'uclxgc wﬁmgg,tobmr@g of Egbﬁlfdrh'e Bse3PMe POEASHLNY of! al n)

conprising the additional steps of: allow ng, sinultaneous operation in the
HF, VHF and SFRSGEP moiipd ¢ APRIPmiptos the inygption. arféheaaﬁwétwb?fs}mawa“ andrcppdpgit ng
sai d mul ti plseuctehheatets@Nte baldeg Such @s steed) balns prpiad Adporait ad2@tage3, sinfe et 1i0d as

recited in dﬁrﬁe%@me&qcagdom%soﬁ,eg%;ao%g o §os§s91@|otaaqo B84 LRGPl

installing ecel ver I nsert rrca aving fi rst and
second pomer"“ﬁ\d@r‘\‘gél%ﬂman‘ﬂﬁﬁbde“%ﬁ’&ﬂ’d"cﬁ?ﬁ@ng into an eI ectrical socket;

and 20 In another embodiment of the invention, the invention provides a signaling system for use io a
building structure 10. This embodiment utilizes a radio frequency signal generator 16,22 and one or more
radio frequency signal receivers characterized in that the generator 16,22 is arranged to supply its signals
to the conductors(s) 14, and the conductor(s) is/are arranged to create, in response to said signals, a quasi-
static non-propagating electromagnetic field 20 within said structure.

25 In the preferred embodiment of the invention, the preferred signal frequency is substantially 30
MHz, but may lie anywhere in the range of 3 to 400 MHz, preferably in the range of 5 to 100 Mllz, and
most preferably in the range of 15 to 60 MHz.

I1I. Wireless Operation Without Interference
The selection of the High Frequency, Very High Frequency, and the lower end of the Ultra High
30 Frequency bands offers two important advantages to the implementation of the invention. First, since most
other radio services avoid these bands due to atmosphernic and man-made noise, these frequencies are
generally available for a revolutionary new service such as that offered by the present invention. Secondly,
these frequency bands require large antennas. At 30 MHz, an appropriate conventional antenna size is 50
feet, while a 150 foot conventional antenna would be preferable for 10 MHz. These dumensions are well-

35 suited for this frequency band. For a building which is 50 by 100 feet and 20 feet tall, the building is 0 2



feeding said signal to said conductors (14) through said third ground prong
on said plug. 25 14. A signalling systemfor signals with a wavel ength L
and for use in a building structure (10) having an interconnected
arrangenment of conductors (14) extending throughout its fabric and being
separated by di nensions smaller than L, the system conprising28 ARRIi203
frequency signal generator (16) 22) and one or nore radio frequency 30
signal receivers (22, 16) characterized in that the generator {16, 22) is
arranged to suPpPy wetelngisghBIMHz or 0 ined-Sodhdreeleneds 14 MHzand t he conductors

are arranged to CuRals cldcRordiERRORREsystent 1§ operated, &?epéﬁc@xm%nkﬂs sahdurih s, a
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FLbCS 10%Z&' flysus fogientidrd rqdio-corm@yyaigtiqn)such roscqt@ring, dead spots and multl-path interference are

20 avoided. Some higher frequencies are unable to pass through walls, and are severely effected by the
presence of human bodies. Since HF and VHF waves are so large, these problems are generally avoided

by the present invention.

IV. Terminology
In this Specification and in the Claims that follow, the term “conductor” is used to describe a type

25 material that is characterized by an ability to convey or transport an electrical current. The use of the term
is not, however, limited to typical conductors such as metal wires, cables or pipes. The conductor that is
used to implement the invention may comprise any substance in which electrons or other charges are
gencrally free to move to form a current and, consequently, gencrate a field.

Similarly, the term “structure” is not intended to be limmted to any specific type of building When

30 used in this Specification and in the Claims that follow, the term “structure™ encompasses any complete or
partial enclosure, or elements of a structure, including but not limited to a wall, partition, floor, window,

ceiling or roof, which form a cavity resonator,
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Figure ]

CBL  Cable

H House

R Radio

RS Radio station

T Transmission tower
w Radio waves
Figure 2.

E Enclosure

Figure 3

10 Structure or enclosure
12 Walls

14 Conductors

16 Signal generator

18 Connection from signal generator to conductor
20 Electromagnetic field
22 Device with receiver
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conductors (14) extending throughout a building structure (10) and separated by
dimensions smaller than L, whereby a quasi-static non-propagating
electromagnetic field is formed within said structure, and
- using said electromagnetic field to convey said radio frequency signal to a

10 receiver (22) located within said structure.

2. A method as recited in claim 1, in which said radio frequency signal is generated

using the High Frequency band.

15 3. A method as recited in claim 1, in which said radio frequency signal is generated

using the Yery High Frequency band.

4. A method as recited in claim 1, in which said radio frequency signal is gcn;:r_ated

using the low end of the Ultra High Frequency band.

5. A method as recited in claim 1, in which said radio frequency signal is generated
using a frequency band which is characterizéd by a wavelength such that said
structure (10) has a maximum dimension which is generally less than ten
wavelengths in any dimension.

25

6. A method as recited in claim I, in which said radio frequency signal is generated
using a frequency band which does not generally cause interference outside said

structure in the HF band.

30 7. A method as recited in any preceding claim, in which said radio frequency signal

is fed 10 said conductors (14) using direct, hard-wired connections (18).
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3. A method as recited in any of claims 1 to 6, in which said radio frequency signal
is fed to said conductors (14) by exciting said conductors with transmitted radio

frequency energy.

5
S. A method as recited in any preceding claim, in which said conductors (14) are
electrical wires.
10. A method as recited in any of claims 1 to 8, in which said conductors (14) are
10 water pipes.

11. A method as recited in any of claims 1 to 8, in which said conductors (14) are

structural members,

15 12, A method as recited in any preceding claim, comprising the additional steps of:
allowing simultaneous operation in the HF, VHF and lower UHF band with

- multiple connections; and

filtering said multiple connections to ensure signal separation.

20 13, A method as recited in any preceding claim, comprising the additional steps of;
installing said receiver by inserting an electrical plug having first and second
power prongs and a third, ground prong into an electrical socket; and
feeding said signal to said conductors (14) through said third ground prong on
said plug.
25
14. A signalling system for signals with a wavelength L and for use in a building
structure (10) having an interconnected arrangement of conductors (14) extending
throughout its fabric and being separated by dimensions smaller than L, the system
comprising a radio frequency signal generator (16, 22) and one or more radio frequency
30  signal receivers (22, 16) characterized in that the generator (16, 22) is arranged to supply

its signals to the conductors (14), and the conductors are arranged 1o create, in response
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