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15 TECHNICAL FIELD

The present invention relates generally to wireless communications, and more
particularly to systems for internal communications within structures, particularly at
frequencies in the range of 0.5 to 100 MHz. '

20
BACKGROUND ART

Communications within buildings and other enclosed spaces have long presented

problems. Communication wiring, such as for local area networks, is effective but

25  suffers from problemé with installation costs, limitations on connection locations and the
need for periodic upgrading when technology advances. Metallic structural members,
interior furniture, plumbing and electrical wiring all have a tendency to interfere with
conventional wireless communications. Outside interference, such as galactic noise and
human generated electromagnetic sources also frequently interferes with the quality and

30 efficiency of in-building communications.

As described in the inventors prior application, a neglected frequency band in the

electromagnetic spectrum, at least from the standpoint of communication utilization, is
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that in the 0.5-100 Mz range. Mich of this range is traditionally
considered to be less than useful, and is accordingly | ess regul ated by
gover nmerwo@pdeshes. An exanple of this in the United Stacegsos229mat Part
15 of the FCC Rules apply in this range. One reason that this range is not
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When these conditions obtain, the transm ssion | osses are very high but
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wavegui des, Eguat f re. y
= attenuati on k‘bé{g-drécwuto}o ETMC t’%e%?ﬁg? Vzhléﬁ télla%tbfl"ﬁ'é l‘#t;ele)lﬁdeﬁz’oq g

oper ationg ﬁﬁl@aﬂemmtxahalw_trsoftlﬁatvwnlealmgt hethhasrainesvghih, (nbn-prcspagznmga)x waste! y

equal to 11.8/f inin i s, decyeased Io y increases
froma val G@m&er%acﬁa%WB%%Pﬁgw%e ‘EPBH@P%H%VG e of % 'igﬁnor\m‘ér?ff %F?W)lz <<

1. 30 2 and observed in waveguide technology, but are ordinarily a hindrance, and limit the
utility of structure near what is known as “cut-off”.

15 Cut-off occurs for conventional propagation in hollow pipe waveguides when the
size of the hollow pipe waveguide is less than one-half (1/2) of the wavelength at the
operating frequency. When these conditions obtain, the transmission losses are very
high but not infinite. The expression for attenuation below cut-off in ideal waveguides,
Equation 1, may be written:

20

Y =20/ 1= (f/ £.)’ )
where:
Y = attenuation
A.= cut-off wavelength
25 /= operating frequency
fe = operating frequency at cut-off
where the wavelength, f, is approximately equal to 11.8/f (GHz) in inches.
As fis decreased below £, y increases from a value of 0 approaching the constant
value of 21t/A, when (f/f.)* << 1.
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WO 03/ 009501 PCT/USO1/ 22940 The anount of attenuation is determ ned only
by the cut-off wavel ength of the wavegui de, which is in general

proporti owalo3toesbhe transverse size of the wavegui de, so PpdraisSoi/b®4val ue of
y may be made al nost as | arge as one pleases by selecting a | ow cut-off
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i nvol vi ng wavegui des; applications range from diverse areas of solid state

physi cs anthentienredwapessingchnol ogi es. Explicit exanpl es show that evanescent
waves play an inportant role in mcrowaves, optics, and quantum mechanics.
Despite the fact that all of these systens are governed by different wave
25 equations, defidesmill ndmipar Si BN nbameansdiuktifiede dvassreegywhegi-nesigaatly
conpletely different ' "Fields and Waves i n Mdern Radi 0",. Sinon (gaxm) and
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S 20078 gl Benesas s KaBhet B Pk PR
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Any propagating wave is converted into an evanescent wave when hitting a classically

forbidden region (below cut-off). In this case, at least one component of the wave vector

becomes imaginary or a complex value and the wave experiences exponential damping

20  when operating in this region (the cut-off effect described above). Such waves are used

as diagnostic tools in many contexts involving waveguides; applications range from

diverse areas of solid state physics and microwave-technologies. Explicit examples show

that evanescent waves play an important role in microwaves, optics, and quantum

mechanics. Despite the fact that all of these systems are governed by different wave-

25  equations, different dispersion laws, different energy regimes and completely different

' “Fjelds and Waves in Modern Radio”, Simon Ramo and John Whinnery, pg 386-387,
dated May 1956

2 ON EVANESCENT WAVES, A. Stahlhofen and H. Druxes, Univ. Koblenz, Inst. f
Physik, Rheinau 1, D-56075 Koblenz, Germany

Bryndahl, O, "Evanescent waves in optical imaging", in Progress in Optics
(American Elsevier Publishing Co, New York 1973), pp 169-221
* Hupert, J. 1., Appl. Phys. 6, 131-149 (1975)
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(American El sevier Publishing Co, New York 1973), pp 169-221 4 Hupert, J.
J., Appl. Phys. 6, 13 1-149 (1975) 3 WD 03/009501 PCT/ US01/ 22940
struct ur ewoandosbizes, wave notion in the respective systePETIISdE22940
consideration often involves evanescent waves. The typical nechani sns
accounting for the existence of evanescent waves are: 1) 5 conversion into

ot her for Wan&fmé@sﬁ&m];ég) Wi Shhofigf i@théaes;]?egﬁvé)fsg‘rstémg%ﬁdérnc&ﬁrdaﬁhan often

directions resulting fromreflections in ssl ess nmedi a, 3) gradual |eakage
of ener gy Mmvolves eeamestent Wanvedi ng structures and 4) node conversion produced
by obstacles or by changes in guiding structures. 10 Evanescent waves have
sone peculiar properties sonetines defying intuition. As a typical exanple

the fact was memrhé gpadl mbeanidheyaceB@itaigeot theleRRtenoé bE BeipBsdeabvaves atddl ow
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short descriptions of hands-on as well as nore sophisticated experinents
Wi th evaneBoBpding gydares.ef erring for details to easily accessible
literature. 20 It is now established that el ectromagnetic connectivity can

be achi eved by the use of evanescent non-propagating waves bel ow cut - of f
or projiagati ng Wsamesceabwwees Have qumma pycudiat pwpértieSsomeetmeesedphg (ptuiost  be

devel oped which . i nj ts int t talli | t f
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25 technol ogi es can 'be used. Al t hough henonena rel ating to evanescent
waves and wavesriswesily deminsteatedwith elestromaghsitic iwayenusing yairewgess Algaidatoor

near cut-off regions ar.e kn . . & ani ngful ly
commer ci al '™ ?ﬁ’elr%e&s ik ‘r'l&ﬁ% et 5% &%%(rﬁevgd ggselsq)%w&qg Pﬁ&(ﬁhg ZIZLS
15  Instruction Resource Association" located at
http://www.physics.umd.edu/deptinfo/facilities/lecdem. This source provides short
descriptions of hands-on as well as more sophisticated experiments with evanescent

waves referring for details to easily accessible literature.

20 It is now established that electromagnetic connectivity can be achieved by the use
of evanescent non-propagating waves below cut-off or propagating waves above
frequency cut-off. Some methodology must be developed which can inject currents into
the metallic elements of a structure in order that evanescent waves be generated in the
cut-off region. For frequencies above the cut-off region more traditional antenna

25  technologies can be used.

Although the phenomena relating to evanescent waves and other wave
characteristics resulting at wavelengths below or near cut-off regions are known, they
have not heretofore been meaningfully commercially utilized. In general, these

30 phenomena are considered to be hindrances and nuisances, rather than opportunities for

actually enhancing communications. In this light, there remain many opportunities for



30 phenonena are considered to be hindrances and nui sances, rather than
opportunities for actually enhancing communications. In this light, there
remai n mawe ppsot unities for 4 WO 03/009501 PCT/ US01/ 229€Q/UuSeieiseat i on
and i nprovenent, to be addressed by the present invention and the
Inventor's related inventions. 5 WO 03/009501 PCT/ USO01/ 22940 SUMVARY OF
THE | WEmﬁt@%]aﬁﬁﬁ qhd hﬂ@iovemé&t tbsoeadad%ag ;etgan RERAEBA ahd MR Thy@fortsO
utilize the aracteristics el ectrona c energy I n frequencies which
produce evemwedswenteses, and in near 5 cut off frequencies, to provide a
medi um for effective comunication within structures. It is another object
of the present invention to provide a structurally contained wreless
comuni cati on system where energy external to the structure is mnim zed.
10 It is a further object of the invention to provide easily installed and
utilized exciter conponents which can be adapted for use in existing
conventional structures. It is yet another object of the invention to
provi de for exciter structures and systens which are appropriate for
different types and sizes of structures. 15 It is still another object of
the present invention to provide a configuration which allows weak signals
generated within a structure to be carried through the conductive

framework of the structure to a | ocation where such signals can be received
and processed. 20 Briefly, a preferred enbodi nent of the present invention
is an exciter systemfor energizing and operating with the El ectromagnetic
Fi el d Communi cations Systemfor Wreless Networks. This is a wrel ess

t echnol ogy schene which allows wireless conmunication within a structure.
In a typical residential, comercial or industrial 25 building, the exciter
perforns the function of exciting the conductive franmework,



formed of netallic elenents existing within the walls of the structure,

whet her they be electrical wres, netal walls, plunbing or any conbi nation
t her eof . Wbios/oogspel ess system is initiated by a hub and @®amtusoi/mro net wor k
which is connected to, and drives the exciter. The exciter in turn

energi zes the conductive framework in the building walls for use by 30 any
nunber of rempte wirel ess r gERIMARYOF HHEINVENTION he structure. In
addition, the exciter configuration permts reception of signals generated
by other devices within the building. Even though such signals would

ot herw se be far, toq. weak for nor 6 WO 03/009501 PCT/ US01/ 22940 .
ecept | on the BRFOIERadl b ansBRSE Of Hhe REFNE HAih o Wl che chapigrstcs
conduct i veuf &1acRoMdheti afdrky iRfregueneiB iR pidiige evdnesdeas vavdsOand M Sear
technol ogy is disclosed and contained in the inventor's U, S. Patent

Appl i cat i omtedt frequenciis,de prayideghaedionmHos effedthierpeminbuiqating Wit staatyres.

Wrel ess Networks, serial nunber 09/340,218, filed 25 June 1999. The hub 5
and controller network along with the exciter allows a conplete wreless
system to operRtig anbtht Bbjectsdfr the tptesent dentiér tdl peivider akstsectinally kenaardi bl e.
The technol ogy uses the netallic elements within the walls to ¢create the
evanescent WHesSCUPMERCHIISYSISAY Whers engrgyiesternsh tq the sirygtungih Minig1gsd: uct ur e
to the outside, and prevents galactic noise from penetrating into the
structure. 10 It is now established that el ectromagnetic connectivity can
be achleved by iths afathenfobfactnéshenhventinn ptoopragie i eas)lynansesleld edndwiglited of f

or propagati ng waves above . frequenc ut-of.f. The inventor: s nethodol ogy
can i nj ect SXUFF %Qf{’léoqeﬁ{sd"'}f‘ﬁlécadﬁﬁdiﬁi@?{eggor e PRIFUNEORYBRHanal JIugtures ot ur e
in order that evanescent waves be generated in the cut 15 off region. For
frequenci es above the cut-off region nore traditional antenna technol ogies
can be used. ObBeisvyetiannthennbjeateaf thee froenidonriel @reyjde far ¢xitensBuctares and
consistent with a, view of th ration of ome as t of the exciter

i nvention %'\é\/{e@?se‘g}t”lchﬂmaap&rﬁﬁnﬂ eof(éggl %fegtypfé an&?%%dﬁ%g?me%eashescent waves

t hrougfwut the excited building structure. This field operates at any one

or nore of a frequencies within a specific range, all of which are at
It 1s still another object of the present invention to provide a configuration which

allows weak signals generated within a structure to be carried through the conductive
framework of the structure to a location where such signals can be received and
processed.
20
Briefly, a preferred embodiment of the present invention is an exciter system for
energizing and operating with the Electromagnetic Field Communications System for
Wireless Networks. This is a wireless technology scheme which allows wireless
communication within a structure. In a typical residential, commercial or industrial
25  building, the exciter performs the function of exciting the conductive framework,
formed of metallic elements existing within the walls of the structure, whether they be
electrical wires, metal walls, plumbing or any combination thereof. This wireless system
is initiated by a hub and controller network which is connected to, and drives the exciter.
The exciter in turn energizes the conductive framework in the building walls for use by
30 © any number of remote wireless receivers situated within the structure. In addition, the
exciter configuration permits reception of signals generated by other devices within the
building. Even though such signals would otherwise be far too weak for normal
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or below the cut-off frequency which is established for the space. This
field then acts in a manner anal ogous to a carrier wave and nmay be

nodul at edwore3ooder to deliver signals on such frequenci eecrhusougdout t he
buil ding. 25 The preferred enbodi ments invol ve specific exciter exanples
adapted to achieve broad bandw dth and to approxi mately match the coupling

of energy Je@élﬁioﬂ ﬂferlﬂﬁ(ﬁ'ddélrj @.}[ali_tigiqsf ﬂfee&&ftéle@itﬁgpéb‘&%rlhe icOnd Rt FhnieHWorR

| arger commercial or industrial structure and a second preferred
enmbodi nent facitiggpesecbniironnigationsi déik bagis fafethise techihelogy scdisdlesetl @nd tconti®d iand

installatign.of the exgiter cpnponent | esser ree the design of
the exc t o invsptat S0y & A rRRRRRIR ullhd o Be Pt F R g s
char act er i §lsions /P WirbRbs FedvoplsU §@iafAGmbBLI6Y/34@218 effled 25 Jus©MBoTleghedub be
enpirically det'ermined. There are several design 7 W) 03/009501

PCT/ USGL/ 2ad4conteplliei aetwisk along withnihpeexcisen eawws g comphetaiwiselass sfstangitant
design. The excit.er : I tier i ?

hi ghest op%preé)ile r‘?’dt %%g‘%@éﬁ‘gry"@a\{%" dé?)t#ogrl}ﬂ% égglﬁlbge sdsgﬁlgh % %c’flﬂgltog?ﬁllééswahest
oper at i ng heRicesleypnts rvathih hiee oahdus cieate thel dvardseeremhodeanchid) alse inhibits

approxi mately centered between the floor and the ceiling. An. exciter nust
have 5 suf FHiaHERtTam Swithip 106 SHHFIVEn 1% thi RUTIEaBRG TSGR BUBRISAGKS tEPT e

i ncom ng p%&@ﬁgﬁ@sﬁmh ljhGufel - €., at nost 25% of the characteristic
transm ssion i n |npe§ance¥. This logic applies to the evanescent portion
of theldfrequency band. Once the proper exciter size and design has been

sel ected and situated w thin 0 given structure, it .is then controlled
by a hub cont ro\ttll%’ilovﬁéf%’rsbeq gmab%legggﬁgélatl%s%qxlegtlwga%&@e&cfupy%%ﬁgﬂa&lgg and
t o accor di §gleyar@tent Pnd2fro B Whvedl bllow cheofondpespagttingd FeaRYOIHove

Recei vers or probes situated at nearly any point in reasonable proximty to

the conducfréqreney aweair Eheiinyentorishaethpdelogycan dniecttwaiantsiiptosthgicoaductiye
fashion, r QealCeichRlTUPLSALERRS fagHE: LR RIhARMSHRLHBYRICN TRe cd2 A7
Fe®'Breden at 1P des & way f

{
advant age %F rnvention 1S rovi to activate an

effective effnragivncat Fongrdoublii& wboweh the ndutiof Segioh embay erditidnabrancanngi de
sour ces,
technologies can be used.

Observations and measurements made by the inventor are consistent with a view
of the operation of one aspect of the exciter invention as creating a non-propagating
20 “field” of evanescent waves throughout the excited building structure. This field
operates at any one or more of a frequencies within a specific range, all of which are at
or below the cut-off frequency which is established for the space. This field then acts in
a manner analogous to a carrier wave and may be modulated in order to deliver signals
on such frequencies throughout the building.
25
The preferred embodiments involve specific exciter examples adapted to achieve
broad bandwidth and to approximately match the coupling of energy into a structure.
One preferred embodiment is adapted for a larger commercial or industrial structure and
a second preferred embodiment adapted for a typical residence. The specific location
30 and installation of the exciter component, and to a lesser degree the design of the exciter
for a particular structure are somewhat unique to the characteristics of that structure and

must, at least to some degree, be empirically determined. There are several design
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such as gal actic noise. 20 Another advantage is that the exciter has
sufficient controllable bandwidth that it can be used to mnimze

i nterferewomsbessoeen vari ous network segments. A further adrashagm4of the
present systemis that it can provide contiguous bandwidth fromO0.5 MHz to
the cutoff frequency defined by the building structure or 25 roons for
evanescent UQuien.s i B BY kslRveadd iekpddne an CoLiE G IR D AN W dltdh shui@mdvabove
100 MHz fof propagati ng waves. Yet another advantage of the invention’is
that it usépadhemesirdessahamASt(authe highestopesdting) freguendye2)rieadodmed less thahar ge
antennas. 30 Still another advantage of the system s that |ow pow%& renot e

uni t " prob@d (a¢ she highessQparatipe dErapFreyhifion thi consugting wall slememtnand 3amet he
bui l di ng i i 0] 4:US01/,22 i back
to the cen ?ﬁa}F’%Eélgycts?F ge?néfnvt\)n&t%egltl x&e?e Sﬁﬁu%%?é? eztglg {(131#5 hi f)A‘% o? t ere%%%?i%%re

syst em 5t ostiffieiea0sigdeied establish ammensukeadlel shohngearaeptd the indonsing hransalssion
signals. A still further advantage of .the present jnvention is at. the
exciter cohp®liht at mogtoAs% dihibe ﬁﬂ%r@?tswmei e ling) Tmpedanee); eH;l‘ﬁelO&‘éed
for separa vhiies€ent POARARE MeSfreqhBRt dadvant age of the present

i nvention %Epnt%ﬁgfmta%gée%cinttgr co%ponenet I'S yhg‘?\lysi cally conpact in structure
and can be installed and becone operational very 10 quickly. These and

ot her objects and advant ages of t.he sent.invention will become..clear to
Chose ki1 ed | RoefEhecroP ke ich o L L BEP G eBred e HRSEd Pl | v
known I@Dd%iv@ﬁ sEAEY, MOisOMEn thArdIRYEHIt A BOb 2RHrbIG AU fol B xRl iePhal ity
of the preferred 15 enbodi nent as described herein and as illustrated in

t he sever afange qiirfessuenciesand) taarengdingly seiNapotte oggstarmportugathe xpodertivBRI EF

DESCRI PTI Of\ll'age::w-cl;ll_ll(I.E %‘A&%@r probes situated at nearly any point in reasonable proximity to
the conductive framework within the structure can then, in a wireless fashion, recetve

communications through the established waveforms.

15
An advantage of the present invention is that it provides a way to activate an
effective communications bubble which minimizes interference from outside sources,
such as galactic noise.
20 Another advantage is that the exciter has sufficient controllable bandwidth that it

can be used to minimize interference between various network segments.

A further advantage of the present system is that it can provide contiguous
bandwidth from 0.5 MHz to the cutoff frequency defined by the building structure or
25  rooms for evanescent waves and provides additional contiguous bandwidth to and above

100 MHz for propagating waves.

Yet another advantage of the invention is that it uses the size of a structure to
eliminate the need for very large antennas.
30
Still another advantage of the system is that low power remote unit “probes” can

be used to couple with the conductive framework of the building in order to transmit
8



Figure 1 is a schematic diagramof a typical structure having the
operational comrunications system according to the inventor's technol ogy,

i ncl udi ngwern3esent er 5 system according to the present i meantsooeo4d-i gure 2
is a side elevational view of an idealized hem spherical exciter, shown as

installed on a cut-away portion of a structural wall; 10 Figure 3 is a
vertical c i Qﬁl@é ' SMESRP Shido® relaiGishfy of thE bAHeP sthtéd @
per specti vgelgl?/iflse&&gftbt e el?ielﬂr?lfalé%ﬁ%’rsf%ggl exc?t erq%ofrelgz?iglfr ?%; Fi gur'eeS is a

top pl an vicethe obndokavesframegodralloxing eceptenofisucsweakstigndled upon a 15

pl unbi ng pipe; Figure 6 is a side view of the planar sector exciter of
Figure 5; Figure 7 is an illustration of the evanescent wave pattern
induced in a stAUGHIUfURhEY adviidtdoB @FUBE pRkert HBvéaXiohtis thdt THE BkdiRP compBhk® 8 i S
a graphical representation of excitation efficiency, showing the effect of
the additiean okrva owltiple nfusnictipemtando ehmenamnﬁhgpneqcf/ dar eepaiatee rantanpardikar e;

25 Figure 9 isO %mgraphi cal representation of neasured results of the use of
a hem sph‘é?rfl%é’l Xciter within a building with relatively small m ni nal
room di nensions; and Figure 10 is a graphical illustration of excitation

efficiency of an actual planar_ 30 sector exciter in use in a small space.
10 WO 03/ 009501Apetheruadvantansof theEpresepborvention dARRY kS eXsrter IIEMPRREINTIS ON
The presenf,. t LS i P enstiitdC ok f i t he
i nvention hhe’;ssgb\rélﬁged(?%&ﬁhtsﬁe%%;ra%%?e té‘g%ﬁragg‘ﬁcons o% Geor ge &dq@@gg%w{)%%bs rial
No. 5109/ g9ckB40218 w I | operate efficiently. It is adapted to operate in
an encl osed space and to operate in conjunction with the hub controller
network and probe systemset forth in the conpanion application, filed
concurrently hefgwbtdid Jhe abjeab %Hra%vaﬁtﬁ%% Sl Seawt M9%nlbn WHE RAB6MEET
filed priority application, published as PCT/US00/1 1886, are directly

rel at ed heclegoto thaseaskdlied mnthetaneinpyieweoftthe desaniption dfghe bestairgsentdy knewnt o,
and mode of carrying out the invention and the industrial applicability of the preferred

15 embodiment as described herein and as illustrated in the several figures of the drawings.



10 operates in conjunction wth, a hub and probe network, as described and
shown in the application entitled "Hub and Probe System and Method", filed
concur r erwby3/0895pr esent |y preferred enbodi ment of the i nveafriusnl/2294@n
exciter device and a nethod of using the exciter device in an overall
systemto facilitate and optimze 15 wireless comunication within any of
a variety of enclosed s %Dﬁgempqggwgg mﬁwég t he present
invention is adapted to facilitate and work wthin the | ectromagnetic
Field Communi cation Systemfor Wrel ess Networks set forth in the above

referenced priot,. appli.catign, The,presentl| referred enbodi ment |
referred to as iz%‘lg‘{/)%t‘érﬁ fcg’remlagﬁiqlgar%‘i (’%a M@r%ﬂﬁ%@%ﬁ‘%oﬁﬂ??@ﬁ??a&ns
within an gnahpsReiGRaEEedD ab@¥8ink &b ¥ Shediora techfioldgs | MORIIRE AeeREifer DY
the general reference character 10. Figure 1 illustrates the overall

oper at in eysterhacasrding tosthe peasoriRventionudi ng t he exciter system 10 in a
typical building. The exciter system 10 is adapted to operate in an

encl osed space 12, which nay 25 be considered to be either a snmall space
14, such as a hgigar®? ifa sideldievatiohdlivigy Of adsdalizédh@Risphaial dfiteAShbwna
commercial office building or manufacturing area. The encl osed space 12 of
ei t her typas ingtatled pma gptasyayiroriien ef g stapstwal walk| ude some variety of
conductive framework 18 which can conductively "deliver” the energy placed
into the conductive framework 18 throughout the enclosed space 12 to
createl@®@ quasi ¥igaté ¥ isel eerticab oegs edctiondOidw of lh@fispheraabérauter;t he encl osed
space 12. The franmework 18 may be a single path, a convoluted path or a
vari ety of conductive elenments, all of which acting together form an

el ectromagnet i CFiQuEéMﬁ,'a RdpdBRve AKIVDIR BemifHeAAYexERELT FEUrED; i s referred
to by the 11 WD™03/009501 PCT/USO1/ 22940 inventor as bubble 22.

Typically, the conductive franework 18 is fornmed of the electrical wring,
t he buil ding pl Fnbi ng .Séstt e net al lflhél beamst pnd iﬂ:i rq%g)rs and go i nﬁati ons
of these el ement $U%7 1Ha BRPHVEY PHEABLBITRT 5516 FIGhTS "SRAFG U 2t o

t hat ofsa gﬂﬂﬂ)iﬁgpiﬁ'@ﬁh which restrains el ectromagnetic waves nuch as a
cage woul d restraln physical structures which are too large to fit between
the bars. In this case, the conductive framework 18 forns

Figure 6 is a side view of the planar sector exciter of Figure 5;

Figure 7 is an illustration of the evanescent wave pattern induced in a structure by

20  the use of the exciter invention;

Figure 8 is a graphical representation of excitation efficiency, showing the effect

of the addition of a curtain element to the hemispherical exciter structure;,
25 Figure 9 is a graphical representation of measured results of the use of a
hemispherical exciter within a building with relatively small minimal room dimensions;

and

Figure 10 is a graphical illustration of excitation efficiency of an actual planar

30  sector exciter in use in a small space.

10



virtual bars for waves with gaps 24 existing where no elenents of the
framework 18 are present. As long as the gaps in the conductive franmework
18 are smwllsmotsaan the 10 effective dinmensions of the fi elcd/&01Liveofiel d
will be "trapped" in the bubble 22 and will have little effect outside.
This is especially inportant for purposes such as sensitive comunications

and al so for conpli | y Rﬁq%{ oRAF @tﬂll,pfﬁ) such as FCC
restrictions. The bu e Fra\i?sla{?%a y |@ncl ud'erh;”é\;ihera serrql-i ndependent

smal l er spaces (roonms) each of which nmay function to sone degree as a

separate "cage", but 15 which are relafed by the interconnected conductive
framework 18 exfBHAFE, HVERRTH Y adatpﬁ‘?éjt FuiPF “ﬁ‘@.thq'r?Qn‘é‘F‘@ﬂ%Hf‘é%W H’lﬂcéﬁses

the conduchi,¥gid JLTHBEK ihS1HeO phBr %?Ii&ﬂti%ﬁdof G @ CRBIWRK, &eribl Nd, eat e
t he bubbl e 22 and provi de the 8a5| s Tor wireless comunication is an 20

exci t ers 2609/0%34eX8 wak opegate efficigrdlyt i It i adapted db opemdtesimaareencosedl Ispacsand e

mul tiple functions. One of th rinci pa unct.i ons nd.,the one am.whi ch
the conpon®niPefde Hhﬁ%nduﬁcgf’g ‘Ylﬁ’e&eflﬁﬁccgf%ﬂﬁ%fnef‘%o ci”?‘fgp ﬂ% S\’/’\%\e/'ngS{ i o
the bubbl ethdZecomygiid P appliatioh, Filel cyn@SrentlpSkdréwitd hanei disabfirgChimmbical |y
shown and described in the earlier application as being the matching

section. 2drawirgsr efsthiet earknst Bled crriarity applieationuPrilished iaspl €hAR0A(118RG &ee
denmonstr ab.e. & dreuafd hER) errhlaoddﬁtﬁms hﬂm@sgm.f ﬁo&ﬁt[o%n%s.et»l%@ag'r\éswa i) and
S. or t | ustratl on,

mul ti pl e envitonmen e purpbses-o he exciter 26
and t h exepdrates dy sdmgunclion avith, desibr iahd grétermetworks aedesctibed) and shoviauin dheng,

thus setting up.a non-propagating fjeld on an esjred frequency within the
30 range o‘fpplhtcétd‘ﬂ’e‘?fﬁiﬂég,HﬂPlaﬂ P ng’er#yﬁte&%ﬂé}‘ffﬁ%&g fJ‘Il“F‘g‘FQi“}HEF'i‘t g to provide a
"“carrier"” upon which the comrunications occur. In addition, the properties

of the exciter 26, when properly installed within a building 12, create a
speci al coupl i ng piesdntlyrefeond embodenert 20f\Whe 0800604 aRCRCWSOd¢ A0 a

framework 18 .of the .building such that siqgnals induced in the conductive
Fr amevor k T80 OF G518 ¢hf SERITOREE PhR PRETbaY ARG et Tl SPEBGe. oq
in suffy ci piklesd lc8R@ithidaBoPSwithifiedny ob¥ VARt OT &iRl0s6@ EPAARNThe PprefEr@ad
that the signals are also within the frequency . .
embodiment of the present invention is adapted to facilitate and work within the
Electromagnetic Field Communication System for Wireless Networks set forth in the
above referenced prior application, The presently preferred embodiment is referred to as
a system for facilitating electromagnetic communications within an enclosed space
20  (exciter system) and is designated herein by the general reference character 10. Figure 1

illustrates the overall operation of the wireless network including the exciter system 10 in

a typical building.

The exciter system 10 is adapted to operate in an enclosed space 12, which may

25  be considered to be either a small space 14, such as a home or a small building or as a
large space 16, as in a commercial office building or manufacturing area. The enclosed
space 12 of either type must, in order to be suitable, include some variety of conductive
framework 18 which can conductively “deliver” the energy placed into the conductive
framework 18 throughout the enclosed space 12 to create a quasi static electromagnetic

30 field 20 throughout the enclosed space 12. The framework 18 may be a single path, a
convoluted path or a variety of conductive elements, all of which acting together form an

electromagnetic virtual volume, akin to a “Faraday cage” which is referred to by the

11



range. In this fashion, the sane exciter conponent can function both as an
"exciter" and 5 a "listener". Each exciter 26 will be of the sane genera
but thoseweaBmadsed for a particular purpose have nmany varpcCanssi/em4si ze,
mat eri al s and packagi ng. Two specific exanples of equally preferred
enbodi nents are shown in the drawi ng and descri bed herein, but the 10

confi gur at. h4lel . engdi Pk i L an 1 rhcal
xci tor 2N RpESs {EpHIeraE S, i RRTHL gn R APk ERLOR e b MNP AR 06T

Fi gures 2, elé&trical invy, | the abuildimn griumbmigosystem) tnetal30 Heahso andf@rdeed ahd as a
2-D exciter) i.s sho articularly in Figures 5 and 6. The hem spheri cal
3-D exci t €fomiynations @ H{)eﬁ%ﬂe‘f“c’)‘?ts'a | arger commercial or industrial building
(large space 16) while the smaller planar sector 2-D exciter 30 is 15 nore
t han adequate for a typical residence. Larger comrercial buildings have
sizes of 1860 Tike f0re0d0heslpbbia 32 rronghly analhgdus ta thay pf 8 shge ersinddnebichas a
size of less than 465 n2 .(5, 000 sqg. ft). The . hem spherical exciter,28 has
a | arger sﬁeitéma%ae%tﬂ?@%ﬁf’glé}yg‘éesi Iﬂ“‘%? Pet latgg w 1}1%5«?%8m6{§1y51rc SRL ﬁﬁ?ﬁa‘fvpl(gﬁ
frequency Langyididto MbeWebs tHeCERS S 3 Yhis Ras! @R cdnBuélRlel fyfhew@ROLDFor@BEr gy
at proper frequencies to the greater volune of the |arge space 16, while

20 the 2- Dvignal hasy fo@ovaves withigeps dhexisengpdewtno ¢lemenie of thel framgyserk 1Bsare The

power requjired. to,e bi C i gat I i lity
required a%raseﬁlF'op%Sr tsr (ls%néﬁs t}leo {H?ejﬁo@%r %Q{AE% eu%%%gﬁggs%gﬁ&igﬁﬂ%%?e t he
nmost 190 gréffdceiagdimémiins iodthetfixld be tiefieldavillde ‘afappdd? ie\thabsdan 22 wad eslli s

the smal |l est axial 25 distance between gpposing conductive surfaces. in each
room of t heavetlitleteffest outpide| oidhug 1s gspeeially dmporanti 198 PUFROSES Pshaty SCOSHLVES f

frequency é&ﬁmhﬁi‘émﬁ}ﬂs'a% qgso(fapgo ﬁarLc%%h %Qﬁo@s goveﬂl?ﬁé?ﬁ %ﬁ?ﬁioﬁ@, qfepuget her

r
evanescent waveforns may be established i'n that Toom when e exciter
functi on i BC@aedftoctioad. T30 buibldle 22rmoayt actealbyf intlde heverd phmr-ircizberaleot soalle?8 i s

h in Fi 2, 3 d.4, .with [ 2 3 illustrati t he 3-D
ol Ter  26AERS FREPER BHO105 Vil T ORI Io SRt deiet o1 3 bRls PR Sy | cal

exci t efs 28y hghhied ebidtBd Bg%ﬂet infAcdhhedte® RYBdcAle FARRAOIK $8 reﬁféh&'ih% tBroughdlt 13
WO 03/009501 PCT/ USO01/ 22940 optiml effect, the exciter 26 shoul d be

i nstal | ed thabuldingnt eri or of the particular encl osed

The element which causes the conductive framework 18 to be energized in such a
manner as to create the bubble 22 and provide the basis for wireless communication is an
20  exciter 26. The exciter 26 in a particular enclosed space 12 will serve multiple functions.
One of the principal functions, and the one from which the component is named , is the
function of inducing the waveforms into the bubble 22. Exciters 26 of the types
described herein are schematically shown and described in the earlier application as
being the matching section.
25
The results obtained in actual building implementations are demonstrable and the
system 10 is shown to function effectively in multiple environments. For the purposes of
illustration, the exciter 26 and the exciter system 10 are described herein as exciting the
building, thus setting up a non-propagating field on any desired frequency within the
30 range of frequencies, with the non-propagating field acting to provide a “carrier” upon
which the communications occur. In addition, the properties of the exciter 26, when

properly installed within a building 12, create a special coupling with the conductive

12



space 12, preferably juxtaposed with an interior wall 34. The exciter 26 is
preferably nounted approximately hal fway internediate the floor 36 and the
ceiling 38poanasdirectly opposite sonme conmponent of the ®omdisoi/ieo franme
18. The physical support structure in 5 this instance has two conponents,
with the vertical support for the 3-D exciter 28 being provided by a post

40 while S?%ﬁ%ﬁ&}.koﬂg ngﬂe%qﬁ{hhg &@#ﬁ@f@%ﬂﬁlts 4@&1&36 G A R¥ivE 1’1%1 Rwdr 1§2

connect ed € near e spacer oth
fornmed of staechsed locetmmt\enhlalthe bEﬂdmgda willl Be trdsuelvpdsn sdfficpamt fsremgth ao be

functi onal rpose beyond ner el bei rt. of. the ica ort
Lot ora s tIBg e eRbt sompaoerovigd Dk L Sightice B Ryyiihiadhe i eaueney
di el ect ri CranbDSH @ifasHicn dhe SREEeREAEIMFbrchcdnfusctRtRM REM “Bditgeant to

the floor in“the case of the post 40 and at the point of connection to the
exci t er5 28a flastentelie spacer 42), in order to avoid providing a conductive

el ectrical pathway between the exciter 28 and the electrical 15 ground of
the building. In the preferred enbodi nent, the post 40 is hollow and is

constructed of Badhoextitet 26 GvillEBeddf thehahe ééﬁ@rasﬂﬁCQlﬁosé%elleStea fe0 8 vRRidutRal
metal bracket for strength. The spatial dinmensions relati n% to the

pl acenent Burgoss have phany@riantsiin size, xpatgrels apd pagkagingi givg sregiic Q"@m@ﬁﬂ@rcﬁt | on.

For ef {1c1 SNl ORELBKLEUmeb B SXOLE Sho B 2 Ok HRERLEHbcd figin Barint o

(at the hi oeralng enc fom uctlngwa
I n thelo | | asifigatation miy Faxguwelel&, dépenditeeon applidadogerA hqamsphe‘rﬁ:a( amter 28

where t ho (ARUESIHHINE S D3 SR Bohosm PASLANEY, ThETEHThae) 30 d %Pﬁ@r oo
hei ght of @Qﬂéftse LefBifel 30 iaq@otl)eferﬁeh% BOSH- ﬂgxaae'f) 1§eﬁ3w&b§rﬁt;ula§y kdep fesso

that the center o the excrter 28 is spaced 2. feet 6 1hches) above
the floor53@md 6.n Tlhaehq:mspmrrcebl 3dixaditere?8 is hrequzpeﬂ) ﬁexca laeger2®nmaercal or

di t f 0. th t .

i amet or 1 duseifilgia fRtde, it T8 HIERE, ety PFPE SRRCED At iscase
a freqgpencyofd tHag ade foravgbRAOeSidehced - BiFber aahﬂn&ﬁﬁl bﬂi@dm%ﬁh&ﬁ% Jigdsedr ed

to as a curtai n 40, has a di arreter of 0.088m (3.5 inches 0 The exciter

26 is cont F#0 mH(4PO0pemE) @ msye, avhiletn piset issidencerhas astze Osf)l@ﬁ élmn4465 Mee
Figure 1). ,&ﬁ) hgg).s ¥R 'ﬁgnmf"sf)"hgncaf/exc?t%r 7864 1af etr lee 3}1@ ?ur?ac%l a in orrgéHgnCy

range in
provide a larger emanation frequency bandwidth, which is necessary in order to deliver

enough energy at proper frequencies to the greater volume of the large space 16, while

20  the 2-D exciter 30 is sufficient to operate in the small space 14.

The power required to estabish communications is related to the signal quality
required and proportional to the overall volume of the structure, while the most
significant dimension to the generation of the evanescent waves is the smallest axial

25  distance between opposing conductive surfaces in each room of the structure. The local
dimensions define the relevant cut-off frequency for the building (and the room) and are
determinative in whether evanescent waveforms may be established in that room when

the exciter function is performed.

30 The structure of the hemispherical exciter 28 is shown in Figures 2, 3 and 4, with
Figures 2 and 3 illustrating the 3-D exciter 28 as installed for usage within a structure 12.
The hemispherical exciter 28 is held in position by a physical support structure 32. For

13



14 WO 03/ 009501 PCT/ US01/22940 order to activate the exciter 26. The
exciter 26 then energizes the conductive franework 18 as described in the
earlier awplodoetsion so that the nodul ated signal s gener at @dThisot/40 hub
controller network 44 may be received, translated and utilized by any of a
nunber of probes or receivers 46 situat ed within the bubble 22 (see Figure
I n addi ve
and conduc%’ E’ tlg?‘gnea egt giéeﬁ%ﬁce{t% IZ%‘? bé‘ﬂl?%#%{l Ee}f-J glr%)g eh&r 0ﬁﬁ%§%ﬁgl%§§é§g%d44
Bot h nodesspaey 18perefidrablyi Jtmdapmeéouﬁi yn irffegoravsll Sgenﬁreaémdem% ih preffierbblyyst em

and transmtted . through th citer a ferent fre NCi €s
than the sMghated a@%ﬁ?ga%ﬁt F‘iéfﬁﬁ‘fré“q%@é%ﬁ\ gﬁ)é’ gﬁ ‘iﬁﬁer"fg’é‘&gb"écﬂn ﬁ‘l’ I h the
conduct i ve b5 ANEWHNK cdBpbient BEtHREBhd R ivE FranRNEB, tm sical @?soﬂfe Yhused igm 44.

An 10 alternative enbodinment is for signal sg&ener ate by the hub system and
renot e § octis ma@nccabmta\toeccanpqnhas,swﬂh ther eagtient sypiisyt for e Shhetotgr 28 being

transm ssi ons. xcite". the b t he condu e framework
18y el et POigH et PO 0w Eohiirioh 4B ORI SBRIE afIPO R B5 4 PRES
coaxi al cahp oriRcled\th fE RafyWAr34.15 conductor 50 and a shield 52. The
center conductor 50 is attached to the hem spheric 3 D exciter 28, while
the shield 52 is electrically connected to the spacer 42, the conductive
framework 18 an I i ! hi 21is
directly el ect r?géail?%w@ogﬁrﬁg? %@% %%?f%g b%é}f{éq?{ﬁg@%gt% ?ﬁdélltg %\?leem\ti‘vlne Tl Iﬂ%ﬂle%al I
34. Theo enefegiyost Aol perfired d)ﬁnicﬁ&netté;ﬂhﬁfsedtﬂgtdnﬂ:tr@tel&%eﬂfgapam@if thadxhgmeah n

normal fashion. The 20_henis h%rlctmfot di anet er G‘?fi( 28 is too
smal | to r S<PRHSTNENESSS 4 the pggtedfeand t ﬁépaé&fc“l‘%éﬁepé?Y‘ Wit ar‘BB'F%‘é‘é?nts a

st gni 11 cang, Hha8fontd i YodaRo nghsﬂnts CABA e aABER to BITIRAG e GOUBE AR [ NtO

t he center conductor is al t entirely reflected but the energy that
was i n thepssiddl ahdsf ths poimyof commectien ta chet treiterml$ f@mhéopem'endZ) he drdsite f or

t he evanescent, waves. Singe . the, ener ected i t uct or
L0% o B SR PER iR amohGih e Sl kA A i Sen D S tfiY 2B 3t B AR
per cenys ( 59fQun@foft fhe Uu’ilﬁﬁltg PWVKe pref@VdRY Bbodilteht, [thé IpB&t #6014 B8BowSand is
essentially constant wwth'T requency because t he remal ni ng ener

al nost t ot abusyructed of facrandctiveonstel avhilgtthe dpacehialis as‘gn‘f@tlph@l @@tﬂﬁétaakfé of
the wall 3flor strength.

The spatial dimensions relating to the placement and size of the exciter 26 are
20 also significant to operation. For efficient operation, the exciter 26 should be mounted
less than A/8 (at the highest operating frequency) from the conducting wall element 18.
In the illustration of Figure 2, for use in a larger space 16 (an industrial building) the
separation is 0.59 m (23.5 inches). In the room where the illustrated 3-D exciter 28 is
mounted, which has a ceiling height of about 5.1 m (17 feet), the post 40 has sufficient
25  length so that the center of the exciter 28 is spaced 2.55 m (8 feet 6 inches) above the
floor 36. In the preferred embodiment the 3-D exciter 28 has a diameter of 0.6 m (2 feet)
which is less than the restriction of a diameter less than A/8 (at the highest operating
frequency), in this case a frequency of 62.5 MHz (wavelength of 4.8m). The post 40,
also referred to as a curtain 40, has a diameter of 0.088m (3.5 inches).
30
The exciter 26 is controlled and powered by a hub controller network system 44

(see Figure 1). The hub system 44 provides energy within the desired frequency range in
14



30 The precise structure of the hem spheric exciter 28 is not critical, so
long as it has an effective dianmeter of |less than ?J8 (at the highest
oper at i ngwbroaguesncy) and is of sufficient size to establ iPSh/soneEAsur abl e
shunt reactance to the incomng transm ssion 15 WO 03/009501

PCT/ US01/ 22940 line. This should not exceed 25% of the characteristic
transm ssi gpyel {1l FREAEBES er 260CRRNALRG W then RHER s e &MBLEIVE FanlBFdRT S,
different structures and exciter locations w Il “have better effects within
di fferent b8iab desscgbedbin the leerlieeapplastan spthae shelPodilhted spganlsigenérated bythe

exciter 28, utilized in t nbodi t in Fi . 3 d 4 j
Shown t o ndbeenines a4 ERRE PR TSR eR drtBtaled st GRu by adk O minbétied
54. The boWlobepdr iteiRRSAE YRlaReH Hithm GeNYBIe X2 (J8BtEEIe!1). antddampnaid bM
portion 56 at the ed The conductive post 40 is directly connected

e- . .
(vel ded) t 6liat¢xéng:’)’ompgg4th¢ reXeiters2Ce Atd &0 Keesive amEyeqndyringisenls wenesatah ®yf dewar d
fromthe bow 54, .ar apr aof c i qgul | C
menber s 58“(“&%8?“&5?)@%?’& uy,sylg—tie]élu%e?gggthadng e%) (?]gelﬁ%ﬁese lgat\llg(?ﬁgga[é)ll c%lg 10
t hereof andemffed by ARChEsyistent Bed ramsnifieditiooggh thei gxciadrrsumbebeat ddferanges.
A nonconductive acrylic bul khead 60 extends |aterally vviqtlhi%ra hol I'glw
interior 6freayenciss thagdhe smaalsaenemied ot seyagtadecatinns and garigd bagk thaeugh e ¢ he
sector ne - o] S S L REEl QubandeseRar ahjng
t he hol | O\?VP(IS)I{I’I 8?‘?60?&%%%:0%[ ggutgp%lr%%g&?ﬁo?ﬁewgg \C}es. 15 uI\/bﬂsgt gd within the
hol | om0 nt ehéraativeZnshodim@mans foresignatsf generatefd yhthe dmbydystem dngl ikinetedlo6@tidns a
matching circuit Qhlock 64. The matching circuit .block 64 is connected to
t he coaxi aPPealsakt Q?H’G\A%’eﬂﬂe'}‘éiﬁ’g UPSHGIPSH EAYHEUP Y2 The coaxial cable 48
is connected at its other end to the hub controller network 44 and carries
the excitation 20 current to the exciter 28 and directly to the matching
circuit 64. Thelrerdereto wapitkicthebuiding (e candustive hsimsrvork dB) glectremagnesizt ends
to a feed point .66 .situate t .the apices .0 he sect s 58 |
order to c%ﬂﬁfﬁ%t‘? \V@F‘"S}e%z)iyi @Srahl{bhgonéﬁoggrt ??83{0 éi%ﬁ’éﬁgc rl?’)r‘r{ﬁ;3 e?{ﬁj %élke\?\ork

44 to 1he e¥fdulb®r 588nd andield5ZaThy c&itgrdhdudtacso fsaittabieediiobhedienbisshericise
"l'isten" function of the exciter 26). The energy delivered to the feed

poi nt 66 t Regxeiesi 2% swhite: the shigtd {Sgels electrically connected to the spacer 42, the
conductive framework 18 and the wall 34. As seen in Figures 3 and 4, the shield 52 is

directly electrically connected to the metallic structure within the wall 34. The energy
delivered by the center conductor 50 does not radiate in normal fashion. The
20  hemispheric two foot diameter 3-D exciter 28 is too small to radiate below 54 MHz.
However, the exciter structure represents a significant discontinuity in this frequency
range. The energy coupled into the center conductor 50 is almost entirely reflected but
the energy that was in the shield 52 is now connected to the wall 34 forming the basis for
the evanescent waves. Since the energy injected into the center conductor 50 is returned
25  to the source, the reflected wave represents fifty percent (50%) of the input power.
However, this reflected loss is essentially constant with frequency, because the
remaining energy is almost totally transferred from the outside shield 52 to the structure

of the wall 34.

30 The precise structure of the hemispheric exciter 28 is not critical, so long as it has
an effective diameter of less than A/8 (at the highest operating frequency) and is of

sufficient size to establish a measurable shunt reactance to the incoming transmission
15



25 portions of the exciter, the sector nenbers 58 and the hem spheric bow
54, in a manner which excites the conductors in order to "attenpt"” to
radi at e awoassotsae effective bandw dth of the delivered fcgnasol/2bhe
characteristic of the exciter 26 at the selected frequencies, in |light of
t he further connection of the shield of the coaxial cable to ground and to
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exci ter 35 eegetf"or f?f? Hiltna&é@ néépt}g@gié’f rh%fscl%sﬁ 5PN didffet er
and th ee- Eért‘f&ﬂﬁt' QMR lex &kt 2 Btilfe@int e WibodBn&id ChoWn! i@l Biguieo RUEamnd ikhe
extensi ve " conductive framework 18 associated therew th. For smal | er spaces

14, hovieveshoveorhage alhaHge hemisphere portien 54 abi refstedSo s . bcMé42-Tme§roaﬂar
sect or sec?zgrlssg% rrtl e&téBf Oclonal]ui(tgetrpat? agngéd ?a hgr dpglctfo'ﬁrﬁ gt th% Qﬁ%al %fhgr red

pI anar IS 1 Cross secC VI ews

in Figur eSc&ld%BtdverdsestpewHiféedl)ycoddecﬂé&)(wbﬁe&)eﬁﬂtliehaiwltmlmthwwbocﬁﬁieﬁt
exciter 30 has only two effective dinensions and, as shown particul arIy in

Fi gure 5 i Exiendipg é’r“t‘f’ﬁdsqﬂilépf@“b'@’daﬁ@rldb% bawk Pofrect PrRT opp rréwresa@ar ¥al
exciter 28 emat ttsr mretnb' gs% eattﬂu %;res grasaa CWRER nfddt {eh%b pices

corresponds In aetot $ectiron epotrons of t
and t h&0 setieedof a:nalmamr $20518300&fd tineth8- fime %6 dleng thelkearcallmfn@ntlileeqigeane Af the

bul khead 60. Th condu t|v 70 1.s Iar out. .on | anar. uct ur al
o nracaS RonaRnductive Are et 6 e b ey atithin 4 oLy Bitisr oaor

and el ectriga] | 44 hip whib Gl thEARRrEP surfhcd® of G E&ltorzl‘ﬂ%bgﬁrss' ?} &ﬁdlﬁé' y
Wi thin the conductive trace 70 may either be enpty space or urt her

portion of strimturabsuppad uberetny andtseparating>thet pdlost mieriarr @3 insd atpeeﬂ@ld lpveneeded
for physrﬁ% support The structural plate 72 is supported by the spacer
42 in a mafH&F> similar to that of the 3-D exciter 28 and is maintained at
the degsred separation fromthe wall 34. 20 The el ectrical structure of

the planar sector exciter 30 is simlar to that of the
Mounted within the hollow interior 62 and upon the surface of the acrylic

bulkhead 60 is a matching circuit block 64. The matching circuit block 64 is connected
to the coaxial cable 48, which runs along the spacer 42. The coaxial cable 48 is
connected at its other end to the hub controller network 44 and carries the excitation
20  current to the exciter 28 and directly to the matching circuit 64. The center conductor 50,
or an extension thereof, then extends to a feed point 66 situated at the apices of the sector
members 58 in order to conductively deliver the electrical signals from the hub network
44 to the exciter 28 (and to carry signals back to the hub 44 from the “listen” function of
the exciter 26). The energy delivered to the feed point 66 then excites the conductive
25  portions of the exciter, the sector members 58 and the hemispheric bowl 54, in a manner
which excites the conductors in order to “attempt” to radiate across the effective
bandwidth of the delivered signal. The characteristic of the exciter 26 at the selected
frequencies, in light of the further connection of the shield of the coaxial cable to ground
and to a metal framework 68 within the wall 34, does not permit normal propagational
30 radiation however, and the net effect is the creation of the bubble 22 or evanescent and

near evanescent waves in the conductive framework 18, as described herein.
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hem spherical exciter 28 in that it includes a matching circuit block 64
nmounted on the structural plate 72 and delivering energy fromthe center
conduct orwB®3b9sohe coaxial cable 48 to the feed point 6@CcTviis0l/229udhe
shield 52 is electrically connected along the 25 spacer 42 to the
conductive framework 18 situated within the wall 34. In the illustration

of Figures 5 an : i 4 i ; e
conducti ve fraﬁ%ﬁ%r %&Tgialag?t% ?& %?l%ﬁr?eség%ﬁgﬁgj\?gggg(%gﬁ%ieagglgﬁle{ep

est abl i shedlcbyhrédﬂémmnsiohﬂr su?tﬁlc(:lameat ho exctessuch3d laghemlephaniche esteosiver 28)
for use by a rermt{i: wre S recei ¥gﬁs or obes 48 as ggscrl bed a oye.
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gr aphi cal |Dér%é bitglce afr&disl RotOhiciREsakby? SitHRVE- Dhﬁlaﬁﬁ| st @i P stficlehe foR NRICEY
| evel ¢ as | 17 WO 03/009501 PCT/ US01/ 22940 corresponds to the distance

d from#% hevelomgsiche etrlflqtl&mmfﬂh«p@rvﬁdt Manar segsoreycitesd0 iy luptzatechinttep andhat

the illustration,.of Fi £ S dlt@res 'vél 26 being aligned with and in
proxinity POSSSesHoal ¥ie 811 ngé‘ con%fl arework 18, and bei ng
electrically connected to such. 5 1In the |IIustrat|on t he segnent of the
framework 18 is a netal beam 68 sinilar to. that of the illustration of

Figure 3. Anot hBrm%’ot?ﬁpﬁ?ﬂ'éFhat te nlprar septereciteedt haspnpiwe eifectiyp dipensions
oot g st s oW R RIERER! s Al e 1 a TS EARACLS Ghet N

drawing is used to il ustra even e electrical wiring is
not beitng Hd:mgphér;call@xmemmed Thattih;eltemclutdesr azaondutuw Ibkoado trat¢eh @D ewbich

part|C|pate|nthe distribution of the vef orns through t structure
of the bubgpEesponds)in %Pec‘é’r'ﬁlﬁlcﬁ?%? SPGI%OH\@B@BW%PQ%%%’%‘F%%laPﬁE] 156§ i ng
in the bui }n@hmgﬁ' §8 N the OSLE Gk Eitkr ! Qaﬁelﬂeal%%"m Heandr Bﬁlfhe Byikn¥&f 60Ot rhwi | |

be active, on the assurrptlon that’ at |east at sone |ocations, the separate
conduct i vecorphamwagtacaaﬁ% i§ taid ems omad Ipangr stragtital ptate {7Rawhichds dommedsefnt

raves O Ol Y ATLOSEERIS LoD (UG SERTRIL SEE.FRCALR i baRl BT R2C1
to indprt i gdhtraCosHEDNY, aReidrEakitBinghé BortRktive@atic 7® Iﬂayoélﬂfdrmlempﬁgaglﬁbedr a
exciter 26furlhr;r rg())ftlon of the nonconducting material of the structural plate 72, as needed for
physical support. The structural plate 72 is supported by the spacer 42 in a manner
similar to that of the 3-D exciter 28 and is maintained at the desired separation from the
wall 34.
20
The electrical structure of the planar sector exciter 30 is similar to that of the
hemispherical exciter 28 in that it includes a matching circuit block 64 mounted on the
structural plate 72 and delivering energy from the center conductor 50 of the coaxial
cable 48 to the feed point 66, while the shield 52 is electrically connected along the
25  spacer 42 to the conductive framework 18 situated within the wall 34. In the illustration

of Figures 5 and 6, a plumbing pipe 76 forms the operant portion of the conductive

framework 18.

Figure 7 illustrates the evanescent wave established by the exciter 26 (in this case
30 a hemispherical exciter 28) for use by a remote wireless receivers or probes 48 as
described above. The magnitude of the evanescent wave pattern is schematically and

graphically illustrated in order to show the relationship of the energy level ¢ as it
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conventional systens, reflective |osses are kept below 1 dB. However, in
the case of the 20 exciter 26, 3 to 6 dB of loss is reasonabl e because

t ransm sswonsloogsees are not as serious at frequenci es belrowus0d23r. The
supporting nmetallic post 40 serves anot her purpose in the case of the

hem spheric 3-D exciter 28. The preferred post 40 has a dianmeter of 0.088m
(3.5 1in) . ) nﬁﬁ? p d
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directly in et spheri i gures
5 The iomaedcited Hyhehes exatenf26 it svitli samttidlessi gaytidipatgriapthiecdistriputibh ust that ed

in Figure 8. This g h p|lots transm ssi ficienc i,on . of
frequency Yayef B%?%théo%g tae Stﬁé"ftr‘l‘@;ﬂ%élﬂfi @ltg’%cﬁ e]:‘ 1Hee yttﬂg i‘aﬁ?é} attheer
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the size of the exciter. For example, in the 0.5 to 54 Mz regqi on,
conductive segments in a manner akin to induction.

Common applications do not require a precisely matched exciter 26. In most
conventional systems, reflective losses are kept below 1 dB. However, in the case of the
20  exciter 26, 3 to 6 dB of loss is reasonable because transmission losses are not as serious

at frequencies below 100 MHz.

The supporting metallic post 40 serves another purpose in the case of the

hemispheric 3-D exciter 28. The preferred post 40 has a diameter of 0.088m (3.5 in) and

25  alength (height) of 2.55 m (102 inches) and is spaced approximately 0.65 m (26 inches)
from the excited wall 34. While this post member 40 constitutes a convenient support, it

also serves a more pragmatic function. The discontinuity effect of the exciter 26 depends

on the lowest frequency of operation. If the size of the exciter 26 is not at least five
percent (5%) of the wavelength size, the discontinuity is too small. For example, the 2

30 foot diameter hemispheric exciter 28, while physically relatively large, is borderline at a
sixty meter (100 foot) wavelength (10 MHz frequency). To extend the lower frequency

of operation below this frequency requires a larger structure than the hemispheric exciter
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evanescent characteristics are predom nate bel ow approximately 35 MHz. |t
is noted that this effect is neasured in a |large space 16, and that the
char act erwetosoadsar e di fferent where the room di nensi ons &Ce&/Gsnab19¢er . At

hi gher frequencies, even in smaller enclosed spaces, the cut-off effect is
eventual ly elim nated because of the smaller wavel ength and 20 the

propagat i ogg Bftnfgaﬁlolﬂwlsla%c&ﬁﬁ%ea H3the veftical x%'fmllc%@trﬁ) bhecm@* @ﬁ&hh is

about 6m (20 teet), the size of the exciter should not exceed O.
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inthis WO 03/ 009501 PCT/ US01/ 22940 . case a resi dence, havi.n i ze of
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frequenci egperhiitsh. exciter structures describes herein will be efficacious
i n energizi ng and creating the bubble 22 effect. The inventor has
successfully transmtted stream ng video over data |inks operating at

el even egabi t SpokBehuSEaRTHLolba, NROSkces W4 Dl hARBAIATRIST BeRSh pbr L1

t he precise physical apes nsions o e varied,

and differ ﬁﬂhp]ﬁ@tlﬁhitédnsthmﬁeb@f thtidktiz@d PéY bangld, lih thesl fo 54 MHz region,
functional operations. The spaci ng bet ween the exciter elenent and the
P

conduct i Vee\(@geqqeatf@ky%@q(erwﬂys B@ Risfeminatg belpw anpepmanhe’s Mbes My netsd
manner of gl hNELFOY id Masured in a large space 16, and that the characteristics are different

where the room dimensions are smaller. At higher frequencies, even in smaller enclosed
spaces, the cut-off effect is eventually eliminated because of the smaller wavelength and
20  the propagation methodology is predominant. At 50 MHz, where the wavelength is
about 6m (20 feet), the size of the exciter should not exceed 0.75m (30inches) to stay

below the performance limitation of one-eighth (1/8) of the wavelength.

An example of the measured results obtained in a 20,000 square foot single story

25  commercial building are shown in Figure 9. A 30 dBm source is injected into the exciter
28 and the amount of energy located at four (4) different sites throughout a commercial
building is measured and graphically depicted. Similar results have also been obtained

for eight (8) sites within this commercial building.

30 The illustration of Figure 10 is similar to that of Figure 8 and shows the measured

excitation efficiency of a planar sector exciter 30 installed within a small space 14, in this
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energy to the exciter may be varied. Those skilled in the art will no doubt
be able to develop related structures and utilizations w thout undue
experi mnerweatisomesol n addition to the above nmentioned exanplpeI/usearisaus ot her
nodi fications and 20 alterations of the system and nmethod may be nade
wi t hout departing fromthe invention. Accordingly, the above disclosure is

not to be %ggﬁ'rgﬁ&&%?ﬁvﬁlgms%%Qﬁlé%Qﬂlah%Oéﬁaﬁﬁg?Qet ThalfiRidlc§ if Seelfo be

i nterpreted as enconpassl e entire spiri't and scope of the invention.
25 | NDUSTF%id%hud\E’BbﬂfEB&ﬁilehdiéWab‘bhelékﬂilz eves ysthem durin 4he present invention
i s applicabl e industrially and comercially primarily in connection with
the inventor's Electromagnetic Field Comunications Systemfor Wrel ess

Net wor ks. Thi s ggafctéfistRls &sTSodilamas QliaoNifee RadEadl ciblbsl Pabdvequives abmes
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i ndust r§ al erbpiricali adgystmprt inoeder & progerhe kacaterandtmennt thecaxcter 2. HRBEYSTNEIt he

tall | t. duct f
e o SR e ALt S M PRI
any conbi ngg ingth t3pEctab . wahieh SnWhe edleasd Tiegliendids) the exditet tstrattackshdesexitiesh

controller network 44 which is connected to.the exciter. The exciter in
turn ener ghereig wilebecoffigerioysia energizangand preatingthrdiupble 2 offest-o 1be diveatarpace

aepect s of "Rns PRl Rt EF SPLAIE (RS Rel BEF)ME chofifing A0 Ge RiFBLibis

aspects of thrs tec oI ogy are cri

Appl i cad i operVecHdq11 iigs).| ed El ectromagnetic Field Conmunications System
for Wreless Networks dated 25 June 1999. The network along wth the
exciter allows a conplete wireless systemto operate within a structure

that would ot hWﬂ’Hu? ﬁlve\:gﬁ}a&&e@@&%ﬁh &he HBz‘elsE apaSd @Hébeb’ﬁ&ﬁdf&ﬂ'&‘ﬂsﬁﬁ& 8l {reC

el ements within the s to creat€ the evanescent whi ch al so
prevents reditatsi may foreorariailt sridndiffieeent Onagerrale mayebet @tﬂ!Zhé Vdul'es$tdb respltigg in

prevents gal ac noi s e fr penetrating i to the s [uc T C|ter
serves theﬁ‘ﬁ‘ﬁ?%‘@ié’pﬁa QR t Spﬁmélgail?&‘fvu?n i FRHG Fe g tngJez)r% AR,

net wor ks t off@ewBid 813B Heari e@Oﬂiﬂ@iﬁt dceépthblprrana@adndothe i Iﬂaﬁnbﬁ of @ekverfngethéency
bands is severely restricted by cut-off effects within a structure and

ot her connetsrgy ia thenexciterdmay Hevased. bd hges, kil én the il e rfloubhbe pblectpent
wireless &L op relaIehd SnCRISHY Wb Mions without undue experimentation.

In addition to the above mentioned examples, various other modifications and
20  alterations of the system and method may be made without departing from the invention.
Accordingly, the above disclosure is not to be considered as limiting and the appended

claims are to be interpreted as encompassing the entire spirit and scope of the invention.

25 INDUSTRIAL APPLICABILITY

The exciter system 10 of the present invention is applicable industrially and
commercially primarily in connection with the inventor’s Electromagnetic Field
Communications System for Wireless Networks. This is a wireless technology scheme

30  which allows wireless communication within a structure. In a typical residential,
commercial or industrial building, the exciter 26 performs the function of exciting the
metallic elements (conductive framework 18) of the wall whether they be electrical

20



met hod utilizes evanescent nodes (waves). The exciter allows the

coexi stence of both conventions, evanescent, and conventional propagation.
When t he woagwessoy of operation and structure size are swch/usoaR2940
conventional propagation cannot exist, non- propagating evanescent nodes
are generated. 20 The netallic construction or conductive framewrk 18 of

the struct Wil%f, Hetal Wﬂﬁ%ﬁﬁgﬁgﬁbr%n@dél?f cofifistion BkAlof dUiS witeleS8 ¥y spdh &0 LYy Pe

of netallic el’enents. erence between a typical residential,
conmer ci al indtiatédolus hub abntselten aetwoek #4 whin isicesneated totthepexcisér. iBteadxciter in

elements within the structure. .Frequencies bel ow.20 i n al f the 25
exanpl e abBi@ e%ﬁr%lzﬁ%ﬁ‘ﬁ\ﬁoﬁ ctiyp fragyryo {“tfggw_ S ﬁlﬂ'ﬁre&lﬁl\@é@t §P3R° k)%gcffr‘?e%y thin
the struct Y€ or mopéReRbtR BNiréIBdsheekivdrs ANNEKRd biidalRasRRA &VthiUsthdgoglene! oped
for wwreless connectivity within the structure. This alternative nethod

uses evanedeseribedwanedl. Bn Ratent ApslicagionMeCoPOHeentitiegt Eéggompgneatisedtgeldi s
l ed i talli I i I -of f
cost) i t " Shrtf RIS N oY 25 Hite 35 | TPl ok ©

referred t qitdSthe\exbis CARwsaN EoinpRitd wireRksalshaemite chedaeSathin aborrturd khabto
03/ 009501 PCT/ US01/ 22940 When used in conjunctigon with the hub s_)ﬁstem 44
and the reteuld ethemdse patdiserossible. (e tedmolagy uses thernatalligelements wathin the

signifi C;‘n(’vaﬁg ) ic?&)t}é)fthet Q&@Q&H}J HoRed WiileiP B VR v e LR ! RERCWRhATRR! S

Typically the hub systemmay w sh to send a signa may be received
and i nl@r pstedcdae ly theromtside, and prevénts paactenmatis fi@vipepgratiip enth the systueen wi || 5
then deliver a signal to the exciter 26 at a selected first frequency

wi thin the evanescent frequency range for the building. This will cause

the exciter 26 Qe efoffel s&ved A8 pﬁﬂ@&p&cméu SARWRE Kvhidh MoWBIREFefiBh &R
generates the evanescent wave field (See igure 7) at that first frequency

t hr oughout netheribta belimpjemanted. Loniveritioanl propegatiopan tae loiss Sreqednicy baady isany
O uat od 1 AORReskrRTEged B HbOTGIR P Ohin A Yinllugt 8P B ERL ety e
first sel egiuedbeldetelepasito iMplémédiesh MM Wielehie nbiviorkl amkisremabstbityhe
selected information. In "listen" node the renpte probes 46 will generate a
signal at methwdonidizespeaneegent modes (waves). The exciter allows the coexistence of both
conventions, evanescent, and conventional propagation. When the frequency of
operation and structure size are such that conventional propagation cannot exist, non-
propagating evanescent modes are generated.
20
The metallic construction or conductive framework 18 of the structure may
include plumbing, wires, metal ducts or any other type of metallic elements. The only
difference between a typical residential, commercial or industrial structure is the size and
type of metallic elements within the structure. Frequencies below 20 MHz in all of the
25  example above are below cut-off and little or no propagation occurs within the structure.
Some other method of connecting RF energy must be developed for wireless
connectivity within the structure. This alternative method uses evanescent waves. In the
most simple of descriptions, if energy is coupled into a metallic boundary and it cannot

radiate (as in the cut-off case), it will establish electromagnetic fields. These fields are

30 referred to as evanescent and their operation is discussed above.
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frequency. This signal will be carried by the conductive framework 18. As
the invention 15 is presently understood, the exciter, due to its

st ruct ur ewand/iogdsacenent, has a speci al degree of couplingPCa/dSoezpeenci es
within the range. Thus, if the second selected frequency is within the
desired range, the exciter 26 acts as a receiver and carries the signal
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W t hi nl&n d6siteselingroxinityrte th@cinduttivgi frgneawarbri@uand atvinkd tmtbeudirst, selebted
system conpri si ng: . n exciter, device situated wth the structure and in
proximty rSQ%nﬁgr"Ylﬁé en 99“8*3 forthe ﬁ@ﬂ&ﬂéﬁc\?’é’ eftg%ﬁ%%erqépﬁrw&&%&ci ter being
directed toward said portion of the 5 conductive framework; 6 neans for
exciting said exciter at a frequency so as to induce evanescent @7 waves
within the condlictlisten”fmedesthe remote ppobeyHe veill @epetatesy sigaahapp seqoar selected

wher ei n frequency. This signal will be carried by the conductive framework 18. As the invention

15 is presently understood, the exciter, due to its structure and placement, has a special
degree of coupling to frequencies within the range. Thus, if the second selected
frequency is within the desired range, the exciter 26 acts as a receiver and carries the
signal (which would otherwise be far too weak for ordinary reception) at a signal
strength sufficient for receipt and processing within the hub network.

20

Once installed, the exciter system 10 can be utilized in a wide variety of ways,
depending on the other components installed therewith. The exciter system 10 is
primarily a conduit and facilitation for the communication between whatever is
connected to the hub network 44 and whatever types of remote units and probes 46 that

25  are desired. This variety is described in the companion application. This provides nearly
infinite variety of usages in a wide variety of communication schemes and in different

types of enclosed spaces, from huts to ocean liners.

For the above, and other, reasons, it is expected that the exciter system 10 of the
30  present invention will have widespread industrial applicability. Therefore, it is expected

that the commercial utility of the present invention will be extensive and long lasting.
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2 said exciter is spaced apart fromsaid portion of the conductive
framework 3 by a distance of less than X/ 8 where 2 is the wavel ength

corr esporong/otwsot he 4 hi ghest frequency at which said exectrasoi/sount ended
to be excited by said neans 5 for energizing. 1 3. The exciter system of
claim1l, wherein 2 said exciter has an effective dianeter of conductive
portions which is less 3 than WS%ﬁmst he wavel engt h correspondi ng
to the highest frequency at 4 whic ed is intended to be excited.
1 4. The exciter systemof claim1l, wherein 2 said portion of the
conductive_framewar k opposing said exciter is 3 associated with a wall of
the struct Yt fRIBsd ¢ exciter is situated approxi mately 4 equally spaced
bet ween the associated floor and the ceiling. 1 5. The exciter system of
claim 1y wherei Eln?ex&ﬂ#rsgétemsfofiﬁhhéﬁﬁ% ethreScentiviv et iR an hélgstaRractaRAX al
cable, with a center 3 conductor of said coaxial cable being electrically
connect2d to saimtlueiy ¢ emdactivesframewdrkethd spssermnicompoingai d coaxi al cabl e

being el ectrically connected to ound . hrough sai.d portion of the
conduct#ve f r anmewor k2% e’?’\‘s’te(/\gfvd%‘af%é’@%glwl ?%%P?fé‘ﬂdn&f"é‘?l W2 BYEPR er
system of cl ai Myhe WhkdiRLVe Fam@WAriEXEd dxRlter beirk dIRSEEINBRAITAkd SofhbA 6f theni t
i ncludi ng a conductive bowl 3 portion, and one or nore angularly derived
sector Porti onscordugtiveMni@amewertkti er system of claim6 wherein 2 at |east two
of said angularly derived.sect.or nember. are provided ach sai

angul ar®y derived seE‘F%‘?Sﬁ%%%?n%ﬁai@gxcéﬁe%@tari?%qéﬁef“ﬁfy %do%sﬁtgé?dél&gte %ﬁls?gaj‘ie Ly
conductyve bow pab@ngitkiRehd édndhbereeeimansikal | of said angularly derived
sector 5 nenbers neeting at a common feed point situated approxi mately on

an axis of 6 said hem spherical exciter; and 7 energy is delivered to said
exci terlthdugh dheesticasystampEclaip d hiwhereldnt er

2 said exciter is spaced apart from said portion of the conductive framework
3 by a distance of less than A/8 where A is the wavelength corresponding to the

4 highest frequency at which said excited is intended to be excited by said means
5 for energizing.

1 3. The exciter system of claim 1, wherein

2 said exciter has an effective diameter of conductive portions which is less
3 than A/8 where A is the wavelength corresponding to the highest frequency at

4 which said excited is intended to be excited.

1 4 The exciter system of claim 1, wherein

2 said portion of the conductive framework opposing said exciter is

3 associated with a wall of the structure and said exciter is situated approximately
4 equally spaced between the associated floor and the ceiling.

1 S The exciter system of claim 1, wherein

2 energy is delivered to said exciter through a coaxial cable, with a center

3 conductor of said coaxial cable being electrically connected to said exciter and a
4 shield portion of said coaxial cable being electrically connected to ground

5 through said portion of the conductive framework.
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8 conductor of said coaxial cable being electrically connected to said feed
point and 9 a shield portion of said coaxial cable being electrically
connect edwbm3gowond 10 t hrough said portion of the conductecraisbr/zavenor k 1
8. The exciter systemof claim1 and further including 2 a curtain nmenber
conductively attached to said exciter for effectively 3 increasing the

si ze thereof and enhancing performance at |ow frequencies. 1 9. The exciter
syst emlof @l ai nTHe evveteeiystenpofclaontiuehdrete conponent of said conductive

framewgrk is situated.within . a, 3.wall. of the encl osed space: 4 sai
exciter is held in asab%n?fcftie’bﬁ as‘i?&%}\é‘gleé'ﬁaref‘cwSmts'&cltsﬁl%b"&%ff’dﬁ"%ve%@‘”q
compongnt by a sHRa6#and dRE of nR¥ECadgdldrBeiRed Gétdrpost@insver ed to said exciter

al ong one portion of an 7 electrical circuit while a second side of said
el ectrical circuit is connected to said 8 conductive conponent situated

opposite said exciter. 1 10. met hod for inducing evanescent waves in a
condycﬁive%frani&%?ﬁmfﬁﬁgénlgﬁ%ﬂ81€§gﬁﬁ?bace, conprising: 3 locating a
portion of the condugtibasetwd enRPidgulriyNiefived Yeatdr mdmbdi@re prosidediclatti €, and
sel ecting a segnent which is situated approxinmately equally 24 WO

03/ 009501 PCT/ Usid ampdpaly desived sestoranember bgingtahest rcoppRtédipespidext ent s of
said |'1; 6 nmount, n_excit at | ggati site sajd s t, and
separ \gt?‘ed 7t h%‘?“@f‘?%r%%@ﬁ&f"élégfé?% |%ﬁrea I %%daagfg%tgggaﬁ%lggﬁél}/ C|e§}11 ivﬁtg%glo:}d
exciters at a frggnmees)netingut & ceh@oh fesgupigisttated hpproxitatélPga an afisdi d
range being characterized such that the upper extent thereof has a 10
wavel effgt h gr easad hemigpharisal exsttergphd wavel engt h det ermi ned for the

part] ey 11 encl o5 e fyrk My RSP RhoSig i sl 2 o2l o

separat’i on di stance IS

8 conductor of said coaxial cable being electrically connected to said feed point and
9 a shield portion of said coaxial cable being electrically connected to ground
10 through said portion of the conductive framework
1 8. The exciter system of claim 1 and further including
2 a curtain member conductively attached to said exciter for effectively
3 increasing the size thereof and enhancing performance at low frequencies.
1 9 The exciter system of claim 1 wherein:
2 a conductive component of said conductive framework is situated within a
3 wall of the enclosed space;
4 said exciter is held in a position spaced apart from said conductive
5 component by a spacer; and
6 excitation energy is delivered to said exciter along one portion of an
7 electrical circuit while a second side of said electrical circuit is connected to said
8 conductive component situated opposite said exciter.
1 10. A method for inducing evanescent waves in a conductive framework in an
2 enclosed space, comprising:
3 locating a portion of the conductive framework within a wall of the
4 structure, and selecting a segment which is situated approximately equally
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3 corresponding to the highest frequency within said range. 1 12. The

nmet hod of claim 10 wherein 2 said exciter has an effective dianeter of
conduct i vweopambisons which is less 3 than X/ 8 where X is trha/usaveisengt h
corresponding to the highest frequency within 4 said range. 1 13. The

met hod of claim 10 wherein 2 the evanescent waves induced in the conductive
framewdr k are cotesasdiace at 3hdppepdud biveed estents of ed @allf r equenci es within said
range so as to carry information 4 thereon to.devices attuned to said

sel ect &l frequenci esMO¥NYNE angxEtpr3ta]qcaston GPRPSie Said,JEmeRt, a8d separpteth o ¢ er
is excited by dgleiefRinh DPa SfakdtRhl BfaRReAGY thereto in a 3 magnitude
determ ned for the particular enclosed space such that the evanescent 4
waves @& e det ect abl eextitingssalyl excitew & asfreduenagdromltipledraspehaseditbipacengel 15.
An exciter for use in conjupction wth nductive frane K in an

encl osed 2 spatddrang F‘i“gicﬁﬂ.a(’tﬁnﬁg‘\fc%‘ﬁh@%{fl euPBFre?’?‘z‘?ﬂt tﬁe&g&ﬁ & cross

secti ofml Shap?w‘ﬂffeléng?tﬁ?}eﬁié a8 thé i Ravaedgii@embinen foMthdpdrheuignen si de
of said sem -circular ellenent facing a 5 portion of said conductive
framewdr k; 6 anendlesedepasduct ors extending fromsaid rimportion to a feed
point 7 situated internediate fromsaid conductive elenent and said
conductj ve,. 25 WO 03£009501 P USQL/ 22940 8 framework; and 9 signal

ci rcui tlry H’;{Vi ng onel[g? H’eea}oﬂé)g%fmgé%hee&%d to said feed point and 10 the
other side thereof ceondegiatdiohdisiaicd iCREMhah higewhdéranEwidwavklehgth The
exciter of claim15 wherein 2 said conductive element is in the formof a
heni spheri cal ceerkspersingiocdhe Bighgstdreqnenayavithinseidéanges are in the formof a
pair of angularly derived sectors. 1 17. The exciter of claim 15 wherein

1 12 The method of claim 10 wherein

2 said exciter has an effective diameter of conductive portions which is less
3 than A/8 where A is the wavelength corresponding to the highest frequency within
4 said range.

1 13, The method of claim 10 wherein
the evanescent waves induced in the conductive framework are caused to

be modulated at selected frequencies within said range so as to carry information

LN

thereon to devices attuned to said selected frequencies.

1 14, The method of claim 10 wherein

2 said exciter is excited by delivering excitation energy thereto in a

3 magnitude determined for the particular enclosed space such that the evanescent
4 waves are detectable at usable levels throughout the enclosed space.

1 15 An exciter for use in conjunction with a conductive framework in an enclosed

2 space, comprising:

3 a conductive element having a cross sectional shape of a semicircle,

4 having a rim portion with the open side of said semi-circular element facing a

5 portion of said conductive framework;

6 angular conductors extending from said rim portion to a feed point

7

situated intermediate from said conductive element and said conductive
) ' - ) 25



2 said conductive elenment and said angul ar conductors are in the formof a
3 conductive trace arrayed on a planar surface. 1 18. The exciter of claim
15 and fuwblemodsncl udi ng 2 a conductive curtain conducti velcy/abi/zvhed t o
sai d conductive elenent to 3 increase the effective size thereof and to
enhance effectiveness at |ower 4 frequencies. 1 19. The exciter of claim15
and furgt her i ncfraglewgrk? aad spacer, electrically isolated fromthe exciter,

for supporting the exciter at '3 a separatjon distance from said conductive
framewdt k, said sepabgp3lsHodiybhavag OECB@Fﬁ‘@erg Icé’B’c‘ee?éedftBrsa‘(S’r?f’?‘ﬂP%‘an

sensi tized rel afyl Ol ishe RE SR Bnidife b Ghid&lond@iidive Frafiwdrg Onduct i ve

framewor k, such that electromagnetic waveforns within a 6 di nensionally
determ ned frequency range for the enclosed space are 7 preferentially
exchanded et we€he exviteesitéloior 1 5awbierelve conductive framework. 1 20. The

exciter, of claim19 wherei t he exciter erates i.n.an exciter node when
oai d Signal Coiroui tr ¥ SOMUGHYa TSRERTS L e AOTE AL BRI SBHRCP e
exciter; so as tg;id RS MRIREAE AR ihfhe formadrd FAHaaEL NSy BerdraWeElsis. and 5
the exciter operates in a listener node when waveformsignals within said

6 dinmensionally determ ned frequency range carried in said conductive
framewdr k 17 ar €hejexditgepbelaipy]: whetelci t er through said signal circuitry. 26

2 said conductive element and said angular conductors are in the form of a

3 conductive trace arrayed on a planar surface.

1 18 The exciter of claim 15 and further including

2 a conductive curtain conductively attached to said conductive element to
3 increase the effective size thereof and to enhance effectiveness at lower

4 frequencies.

1 19.  The exciter of claim 15 and further including

2 a spacer, electrically isolated from the exciter, for supporting the exciter at
3 a separation distance from said conductive framework, said separation distance

4 being selected for optimizing a sensitized relationship between the exciter and

5 said conductive framework, such that electromagnetic waveforms within a

6 dimensionally determined frequency range for the enclosed space are

7 preferentially exchanged between the exciter and the conductive framework.

1 20 The exciter of claim 19 wherein

2 the exciter operates in an exciter mode when said signal circuitry is

3 utilized to carry excitation current to the exciter so as to induce waveforms in

4 said conductive framework; and

5 the exciter operates in a listener mode when waveform signals within said
6 dimensionally determined frequency range carried in said conductive framework
7 are delivered by the exciter through said signal circuitry.
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