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TI TLE OF THE | NVENTI ON Power Transm ssi on Networ k
FI ELD OF THE | NVENTI ON The present invention is

WO edoatizTd24 0 Wi rel ess power transm ssion networ RET/UMB0E019772

specifically, the present invention is related to

wi rel ess power transm ssion networks having
over | appi ng areas and/or having a plurality of nodes.
BACKGROUND OF THE | NVENTI ON . Power transm ssion

net wor ks are aroundr USLEVGER YTHRYINVENTIOSt conmon i s
the alternating current Agznpomer twork within our

honmes and of fi ce B4 - iY9EISF S onpani es

use this wired network to supply AC power to us. This
network i s capable of supplying large anpunts of power
to a device di rectl@ﬁ%ﬁg%t%@gt%\%{ﬁ!mm key to the

operation of this network is the direct connection. It

i s not alma%s possi bl e or practical to hardwire or
pl ug-in evéR§ BEGFRRE HpveXahph etDERRE L AR Warsdess power

bragxarsBiBE thetPybkdi ng awamatdnimaikaty.y, Theme | $resent
currently a drive to conserve energy in office |
BOVEBEAGE aRd home’d Uhivsl 4esl afn & OWip Yo SERRIEILSG LRewnetworks

hgeiﬁemg{feﬁagﬁﬁgg_ Ar 82 8N SX AP v 1€ J19420 1R G  Qodes.
light "a roomwhen it is not occupied.” This probl ém has
been addressed and is solved by placing a notion

sensor in the  BACKGROUND OF THE INVENTION

Power transmission networks are around us every
day. The most common is the alternating current (AC) power
network within our homes and office buildings. The utility
companies use this wired network to supply AC power to us.
This network is capable of supplying large amounts of power

to a device directly connected to it.

The key to the operation of this network is the
direct connection. It is not always possible or practical to
hardwire or plug-in every device. An example of this can be

seen by examining the building automation market.

There is currently a drive to conserve energy in
office buildings and homes. This i1s done by optimizing how
the power is used. As an example, there is no need to light
a room when it is not occupied. This problem has been
addressed and 1is solved by placing a motion sensor in the
room. When there i1s no motion for a given period of time,

the lights are turned off.
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room Wen there is no motion for a given period of
time, the lights are turned off. The problemw th this

wa@eloatizsed i s t hat each notion sensor requires POWEs2006/019772

This means that each sensor2is hardwired to the AC

power network or must contain a battery. This may not

be practical in all applications. Each sensor nust

al so have a way to control the operation of the lights

in the room The current trend is to inplenent

Wi rel ess sensors. However, the term"wireless"” in this

case ref er $henbyobdenhel tlonthis crliwni Qorits diads eglgd motion

' ) r. for  the iC ' erd ,
FELREE IR pbPeche JRUC R URS R Begiravedr
hetdwikedr thather A@spoBRF EFe SUMNARY: ORSTHE ANVENTIRORattery.

Eﬂgap&g eﬂgtlggegggg@gggh”&ﬂaggﬁ 5@?1@%3 i%ﬂ%.a Each sensor
ardw red connection for each Sens or device. The

pager aflep theedeviveg it denitwed themopewpitdloasoipdhwer 1ights
net wor k. 'Cl;his power can be used to directly power the
4Bvi-ée 6t recharge or augnent an internal battery.

Wth the present invention, the device becones

wireless in, both a communi cati nagg in e )
The presen&hﬁngléﬁf?laﬁ Perthiths “Poth lné;r?%m%[f kw:%oeflegszs\i&ensors.
HbaBasersskas tera reteeVessWhichticonvesds tdepowerly to the
Egh%u%g%%%g%h Hggrgféﬁo%ﬁ %%ﬂ?raégicg.flré%e”%ﬁ%ﬁéprfor the
device must still be derived from the traditional sources

such as the AC power network or batteries.
BRIEF SUMMARY OF THE INVENTION

The present invention eliminates the need for a
hardwired connection for each sensor or device. The power
for the device is derived from a wireless power network.
This power can be used to directly power the device or to
recharge or augment an internal battery. With the present
invention, the device Dbecomes wireless in both a

communication and powering sense.

The present invention pertains to a network for
power transmission to a receiver which converts the power
into current. The network comprises a first node for
transmitting power wirelessly in a first area. The first
area has a minimum electric or magnetic field strength. The
network comprises a second node for transmitting power

wirelessly in a second area. The second area has a minimum
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transmtting power wirelessly in a first area. The
first area has a mninmumelectric or magnetic field

w@reoengftsbkd The network conprises a second nodeP¢DUS2006/019772

transmtting power wirelessdy in a second area. The

second area has a m ninunel ectric or magnetic field
strength and overlaps the first area to define an

overlap area. The present invention pertains to a

network for power transm ssion to a receiver which

converts the power into current. The network conprises
alfeicrtstlcn@dce rfagnatrianshi e td ngt poveth wendl eyskcyaps ghe first

LLst Lar %% eﬁ%e afnl ro%teﬂr a I}%sa a mninmmelectric or

magnetl c strength THe het wor k conprises a
second node for transmitti ng power wirelessly in a

second are cand. L,oum.el ect

magneti c fl%(}e]l d sjfé:'sgen hlﬁﬁgtbgﬁvgreglt%o%rlgesg Hef i for

pouece,t marefner sl gn a’no RE pewerlverangniclsi oongeutse thien power

conmunication with,the fir an 0, nqode e

68\7(& %%ﬁ?%egprow é}es B%vv"eqrggﬁ ??@%?lsrflésj? gand%%gz:ggndm)de tor

m@dasmﬁlt&n@r w&rlmywleamlpemnalansfntnﬁta aee¢hod e first
ower . transm SSi recejver J‘eerts { he

Baier "Phi B BURTBAr. STRECRoCHaN WBD hden. e

0]
h@am@mkt t togppoves whredassidy fnro@lm afblrr Sttrmsirelthllag power

flrﬁé a, .the first area havi ni m el ctr c .
TR GREL 1 @ 0 SPEhGIRe ThaTE e S minimam
enarsmilt 01y np@ert W ridleass gt demgraha Sﬁtmﬂdld‘lﬂd:&k rcdnprises
second area. The s}eoiond areg has a rrtl

a SsSource, bre era an R power ransmlss:l.on source, ln
communication with the first and second nodes. The power

source provides power to the first and second nodes.

The present invention pertains to a method for
power transmission to a receiver which converts the power
into current. The method comprises the step of transmitting
power wirelessly from a first node in a first area, the first
area having a minimum electric or magnetic field strength.
There is the step of transmitting power wirelessly from a
second node in a second area. The second area has a minimum
electric or magnetic field strength and overlaps the first

area to define an overlap area.

The present invention pertains to a method for
power transmission to a receiver which converts the power
into current. The method comprises the step of transmitting
power wirelessly from a first node in a first area. The

first area has a minimum electric or magnetic field strength.
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electric or magnetic field strength and overl aps the
first area to define an overlap area. The present

WO poven2iedn pertains to a nethod for power tranBei/ES10061019772

to a receiver which converté the power into current.

The nmet hod conprises the step of transmtting power
wrelessly froma first node in a first area. The

first area has a mininmumelectric or nagnetic field
strength. There is the step of transmtting power

wirelessly froma second node in a second area, The
Beevadiar ddchast el nPhi paneMddtding qovignétFelepaly from a

$é£8H&tHothfﬁe '§ew&d%§@a of OV LM M@a Heds tah@nmlmum

Irst and second nodes froma source, preferably an
@b&etricansnﬂ@gmﬁﬁlgbmmﬁid|$¢RﬁﬂﬁﬁhncaTb%ﬁemﬂﬁhthﬁeStep of

{;l:ééidfﬂg ggfzggd godes. ¢ ﬁ PLES M A AN B8N &l NRurce,

0O a con or controll1 ng power transm ssi on of
atrefeasgblygnen sBlroevd priefarsml 3s bon RROWEWer in communication

%}f%ﬂSghéSkgg goghge)seboﬁtd ln %%tﬁ one transmtter, or at

B&St “one no O a receiver at converts the power
into current. The controller preferably conprises a

processor iﬁ'g?réé ues, | éh%f?ﬁgﬁ??tgfnéh@o%%%%ﬁﬁ:roller for

transmtte e contr refer
conprosisng npowey mhrahsmﬁssésninbﬁnnﬁlcﬁem&hcenﬁén@ource

Lhecpover, Lr ansmSSi g ofc Lhe. R pOXer LLAOST S8L0M cast one

& présent
beahamﬂﬁté@,aoﬂeitwﬁéaétwone node to a recelver that converts

the power into current. The controller preferably comprises
a processor which i1ssues instructions to the source,
transmitter, or node. The controller preferably comprises a
memory which stores information concerning the power
transmission of the RF power transmission source,

transmitter, or node.

The present invention pertains to a network for
power transmission to a receiver which converts the power
into current. The network comprises first means for
transmitting power wirelessly in a first area. The first
area has a minimum electric or magnetic field strength. The
network comprises second means for transmitting power
wirelessly in a second area. The second area has a minimum
electric or magnetic field strength and overlaps the first

area to define an overlap area.

The present invention pertains to a system for RF

power transmission. The system comprises a first node for
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power transmi ssion to a receiver which converts the
power into current. The network conprises first nmeans

WO enostizamnsm tting power wirelessly in a first BCEHHS20061€19772

first area has a mninmumel¥®ctric or nagnetic field

strength. The network conprises second neans for

transmtting power wirelessly in a second area. The

second area has a minimumelectric or magnetic field

strength and overlaps the first area to define an

overlap area. The present invention pertains to a

syzn e Lo RROpONerv PSR RT 5% bh. 2 THe Sy GBS sifprazkss The

?iféi'fsrco(}%gg Eoratf'eaansz{H\Hr?@gap%%rird’Mn{ el BSSt¥i&No magnetic
I TSt coverage area. The first coverage area having a

Meldumtaleaatthi-c ofhgagnestenf con@rdseengt h sepsnd node for

SYSh ﬁ?gﬁ?hﬁgﬁeﬁxﬁﬁﬁgﬂgsgf e far dd 1334 ROWETen . The

W reless a second cqver ge ar_ea. The secqn
seovendgeocdecaghavireg aaviimanam el sbiwi cebechugnepiccmagnetic

fleld strength. ThResysLemCoaRbisessahel 623k00aRr pover
power Transmtfer I'n conmuni catfon with the first node
angnshet second nootenuTheasyshemictnprhisesiaist] gaste oapd the

recei ver, wherej.,n the receiver r iV fr .
TRE°F rgpdﬁOdeg§ﬁ%ns¥ﬁée§tcFeggP%%%%zgécggéggmﬁée r¥eiver,
mhéhehnt haef ireste ivavre rage jareea RiNdodwom fhemsebendirst node
node en the at,| east_one.recei,ver .is.w in gt

B8 HhE Dot Taaby, SRR £RECDRRS LK LB KD 218 coverage
soayeahd fhempaversdadmd cusdentherl iehereas drdadinwer ireweiver
Egrﬁfygﬁﬁjgot%esygéggﬁéon:overage area. The at 1least one

receilver converts the power into current.

The present invention pertains to a system for
power transmission. The system comprises a receiver
including a receiver antenna. The system comprises an RF
power transmitter including a transmitter antenna, wherein
the RF power transmitter transmits RF power in multiple
polarizations, and the receiver converts the REF power to

direct current.

The present invention pertains to a controller for
controlling power transmission of at least one source and/or
at least one antenna to a receiver which converts the power
into current. The controller comprises means for issuing
instructions to the at least one source and/or the at least
one antenna. The controller comprises means for storing

information concerning the power transmission.
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power transm ssion. The system conprises a receiver
i ncluding a receiver antenna. The system conprises an

WORBOOpORse4 transmtter including a transmtter BCL/EVA6/019772

wherein the RF power transmitter transmts RF power in
mul tiple polarizations, and the receiver converts the
RF power to direct current. The present invention
pertains to a controller for controlling power

transm ssion of at |east one source and/or at |east
one antenna to a receiver which converts the

over
i nt BREWY r BRECRTRBICBNPF o HEr SEVHPRT sBSEHBaRE g%? DRAWING

issuing instructions to the at | east one source and/or
the at | east one antenna. The controller conprises
means for &Rorithg i RCGOMREINGH "ConcEiaimPthe Poser preferred

%ﬁﬁﬁ?ﬁ&é@k@? ?R'E eDE§E5%EEESh'CEnJHEp§§¥§B%édVL§@§HQés of

e acconpanyin rawi ngs,
pr@@bxceugehbednn@ﬁntgﬁnth@eum%éﬁﬁtéﬁtaﬁdlpr@héﬁhéd
nmet hods of practicing the invention are illustrated in
whi ch: Figure 1 shows a power network with nultiple
coverage aFegsrewher ehtdws cevepager aredsvaik noiith multiple

&‘3’%‘ 128 kggge mﬁé%""é{aé egwegaggtgggtgﬁ%hnw L8 ap .

VErage ar eas, ere at least t e coverage
areas overlap. Figure 3 shows a power network that

combines Mt LpLe SOVRIAAS A" CBSuLL RIS 3 ALER! Hultiple
coverage ar ea.
coverage areas, where at least two of the coverage areas

overlap.

Figure 3 shows a power network that combines

multiple coverage areas to provide a greater coveradge area.
Figure 4 shows a dead spot within a coverage area.

Figure 5 shows a power network implemented with a

controller.

Figure 6 shows two block diagrams of possible

controllers.

Figure 7 shows a power network with a source with

multiple antennas used to create multiple coverage areas.

Figure 8 shows a power network with a controller
and a source with multiple antennas used to create multiple

coverage areas.
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Figure 4 shows a dead spot within a coverage area.
Figure 5 shows a power network inplenented with a

w@oewsnieker . Figure 6 shows two bl ock di agr ansP@f/US2006/019772

possi bl e controllers . Figute 7 shows a power network

with a source with nultiple antennas used to create

mul tiple coverage areas. Figure 8 shows a power

network with a controller and a source with nultiple
antennas used to create multiple coverage areas

.Figure 9 shows a roomfor inplenenting a_power

networ k. FF§Evnee 1@ sHWS a2pdta ahPenAdPreSPenAdaJareapower
f Ot bPg room shown in Figure 9 . Figure 11 shows

coverage of the roomshown in Figure 9 with a single

patch antenna in one of the corners. Figure 12 shows a

power netmp u%étfbnsﬁgﬁsrgo BH“@ Egn 595 €egage area for
h wbr ki TR P

Fi gure 13 shows a power net multip
thansoomt eheyn st Fpgereohtrol lers, and nultiple

antennas used to create nmultiple coverage areas.

Figure 14 shows a power network with nmultiple

transnitt efsghawi Ad i sheys atadrcomde obFerthaisedomo shown in

fi&@%& gu&&{glg ggXSiggSa@Eﬁagntenna in one of the corners.

Figure 12 shows a power network within the room

shown in Figure 9.

Figure 13 shows a power network with multiple
transmitters, multiple controllers, and nmultiple antennas

used to create multiple coverage areas.

Figure 14 shows a power network with multiple
transmitters having integrated controllers used to create

multiple coverage areas.

Figure 15 shows a power network with a single
transmitter with multiple antennas used to create multiple

coverage areas.

Figure 16 shows a power network with a single
transmitter with multiple antennas used to create multiple

coverage areas.
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Figure 15 shows a power network with a single
transmtter with nultiple antennas used to create

woniobilpiees cover age areas. Figure 16 shows a pORET/US2006/019772

network with a single transiitter with nultiple
antennas used to create nmultiple coverage

ar eas. DETAI LED DESCRI PTI ON OF THE | NVENTI ON A conpl ete
under standi ng of the invention will be obtained from
the foll owi ng description when taken in connection

with the accongan ing drawi n ures wherein |ike
reference ch&F éps FaeRLFT Ongg BEEt SNVRNS&§Nout .

For pur poses of the descrlptlon hereinafter the terms
"upper”, "l ower" ight", "left", "vertica
"hor.zontaﬁ"compéete upger shendang QéerﬁtF@@@th@ﬂeUﬂll be

d}beétné&' aF Lok 0 e 1AYeNt Ay aydded iHrordentedd Nty in

raw ng figures. However, it 1s to be understood that
@heneh’veﬁmvontwea%@@@paawegsdawema‘hwes wherein like

XQEéééhggscﬁQQ éE@EsS§HHﬁ€9?§ l§§@eg%r%@35ﬁr86§58§%|y

speci fo the contrar to be understood
that the specific deV|ces and processes illustrated in

the attached, dpauings. and descalbed Loy shenlolloueng,  cne

speci ficat1on, exenp ary ments o
tavest i Omppderice, %b@wef "¢ di‘megditdns ahdedt'her “vertical”,

pﬁgg Eggaract ”St¢6$t§&£at%ﬁu§Qidgﬁgﬁﬂggg%%%%E%of shall

di SC OSG efein re no ble consi Imt
relate to the invention as it is oriented in the draw1ng

figures. However, it is to be understood that the invention
may assume various alternative variations and step sequences,
except where expressly specified to the contrary. It is also
to be understood that the specific devices and processes
illustrated in the attached drawings, and described in the
following specification, are simply exemplary embodiments of
the invention. Hence, specific dimensions and other physical
characteristics related to the embodiments disclosed herein

are not to be considered as limiting.

Referring to the drawings wherein like reference
numerals refer to similar or identical parts throughout the
several views, there 1is shown a network 10 for power
transmission to a receiver 12 which converts the power into
current. The network 10 comprises a first node 14 for
transmitting power wirelessly in a first area 26. The first
area 26 has a minimum electric or magnetic field strength.
The network 10 comprises a second node 16 for transmitting

power wirelessly in a second area 28. The second area 28 has
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Referring to the drawi ngs wherein |like reference
nunerals refer to simlar or identical parts

wo booengtsout t he several views, there i s shown BCTES2006/K19772

10 for power transm ssion t© a receiver 12 which

converts the power into current. The network 10

conprises a first node 14 for transmtting power

wirelessly in a first area 26. The first area 26 has a

m ni mum el ectric or magnetic field strength. The

network 10 conprises a second node 16 for transmtting
poméninimekésskyiicn ca segmedtiar Ele28l Jhreerneonandr eerlaps

h i 0] | ect 6. g ' [ strength
R R T b S b - Pk
area. Preferably, the first and second nodes 14, 16

tr an_sm' t pB%@%eWég.}e_l esﬁ!}‘ye V‘@i'ﬂsg' fa( Jle%tecfotrl%iqugg&jegs 14, 16
or different po ArTZAtions oF “in pul ses that do no
tnépshét e powdr eadlredteserly Awhbde disfZepmiint fofemmergies or

ation, ef erabl.y_of RF.waves. Lnel
G R eRharBaEr A= A0hvR o2t iih s Tl bBf HfBerzere
witki daechf othercoverage area (possibly in another
coverage area) ; an antenna 23 in comrunication with a
transmtter 20 inside the coverage area; or a unit
cont ai ni ngaanoast éena abdna brasaskyteemadandde, mpyeferably

al.so_jinclude a controller 36. The network 10 :
BFef BFabf§V ! ud é?ocfeeaﬁayonén&gﬁ)t Sl P& 38SRRPEn 23 o
eenital sat henfweepenayoksdibe er outside of the coverage area

(possibly 1in another coverage area); an antenna 23 in
communication with a transmitter 20 inside the coverage area;
or a unit containing an antenna and a transmitter. A node

may also include a controller 36.

The network 10 preferably includes at least one
controller 36 which controls the frequency or the
polarization or the pulses of the first node 14 and/or the
second node 16. When there is more than one controller 36,
preferably, at least one controller 36 communicates with at

least one other controller 36.

The network 10 preferably includes a third node 18
having a third area 30 having a minimum electric or magnetic
field strength which overlaps the first area 26. The network
10 preferably includes a fourth node 24 having a fourth area
32 having a minimum electric or magnetic field strength which
overlaps the second area 28, and wherein the first, second,

third and fourth nodes 14, 16, 18, 24 preferably transmit
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pol ari zation or the pulses of the first node 14 and/or
the second node 16. \When there is nore than one

weomwbngleker 36, preferably, at | east one cont rpdCT/E82086019772

conmuni cates with at | east 1one ot her control | er 36.

The network 10 preferably includes a third node 18

having a third area 30 having a m ninmum el ectric or
magnetic field strength which overlaps the first area

26. The network 10 preferably includes a fourth node

24 having a fourth area 32 having a mninmumelectric
povengmetred ffssdivd 8itengtif ighiestt ofeetapscite secoddfferent

§%§$¥%§atfggs Erignp%g%e"gﬁﬂ:§ﬁ§gﬂﬁzfﬁ%égf@Pg w1th each

nodes 1 54 prefera transm t powe
vkhet essdy @xampﬁeffeceﬂrdin@quenﬁabéeoﬁ di ff erent
pol ari zations or in pulses that do not interfere with
each other, for exanple, according to Table 2 . Each
node prefeEabhyné@aIpmhﬁenabkynﬁndﬁudﬁs 20 taadsaitter 20 and

antenq%%%% %ﬁ?feragﬁxfe% Coné ll%&oéﬁ%éfﬁér 36 is in

ationWith e an nna 22°%nd/ or
¢®mmsnit&étoﬂOthh|tBeaasbenaaeﬂznadé/oEathecbnanemheter 20

Bg referably has a nenor 0 and . a gPU I MCU 38

i CHT O U HANE STy A0 TH S abeRPoreranly has a
mévenyi an paid abnTHD ar netword8 10nf aomponwekation with the
transnigéion to a receiver 12 which converts the power

TA3 ¥urrent. The network 10 conprises a first node 14

for transmtting power wrelessly in the first area

26. The The present invention pertains to a network 10 for
power transmission to a receiver 12 which converts the power
into current. The network 10 comprises a first node 14 for
transmitting power wirelessly in the first area 26. The
first area 26 has a minimum electric or magnetic field
strength. The network 10 comprises a second node 16 for
transmitting power wirelessly in a second area 28. The
second area 28 has a minimum electric or magnetic field
strength. The network 10 comprises a source 34, preferably
an RF power transmission source, in communication with the

first and second nodes 14, 16 which provides power to them.

Preferably, the first area 26 and the second area
28 overlap. The network 10 preferably includes a controller
36 in communication with the source 34 which controls power
transmission by the first node 14 and the second node 16 such
that phase cancellation of the power transmitted by the first

node 14 and second node 16 is controlled. Preferably, the
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first area 26 has a mninumelectric or magnetic field
strength. The network 10 conprises a second node 16

WO enostizamnsm tting power wirelessly in a secondPEr/Es2088019772

The second area 28 has a mthi num el ectric or magnetic

field strength. The network 10 conprises a source 34,
preferably an RF power transm ssion source, in

conmuni cation with the first and second nodes 14, 16

whi ch provides power to them Preferably, the first

area 26 and the second area 28 overlap. The network 10
peeverdbly iinclvdes @tcormadl | @re 38ddnt tonmlinnedei baving an

%% ERQ?|§OH&%% 34 %%h&.nﬁ%%%&%hs %WE hg&gg%gh%sgqn

st node t he secon such that
phase cancel l ati on of the power transn1tted by the

first nOdePléﬁ%QgFmgﬁ Q%ﬁ 9%%1 ﬁsl ﬂéf?&gg'at least one

Preferably, ene eas one
addiitional n@derhasln@4a@aa$sobaaued aregpeéntive nodes and

n iL,on urc 4. b t :
88”@% &i%g inc ude“hﬂgr%ghstggge aé%ljﬁgﬁg:%%ougges 37
eammuhavangonespethlveanbdestm@d contTiod | exant3fpller 36 1is

wherei n, t he. con ntrollers, 36 ar, connun Wt h
BhEEEEARLY AR £aPs 25 3l LoROTHRLE | Ahat¥i Ronerois
tbﬁnuhk@&bmﬁns%@hh bife pource a4rwﬂeehlgonﬁt@hs tthe nodes.
%¥ ? |on od relessl frong%he nodes. ith

SSFS y' t é? d”e ??ans]%ﬁ‘% bier PATEI e Iry oeRY V¥
different frequencies or diffffearcent ppabatizaatbassoorin pulses
Eﬁlaﬁ,gcg%tnh%%ag} n]%éelmwe:Lrtfhe[ech g)@hggghfc% heegdmgloe, according
to Table 2.

The present invention pertains to a method for
power transmission to a receiver 12 which converts the power
into current. The method comprises the step of transmitting
power wirelessly from a first node 14 in a first area 26, the
first area 26 having a minimum electric or magnetic field
strength. There is the step of transmitting power wirelessly
from a second node 16 in a second area 28. The second area
28 has a minimum electric or magnetic field strength and

overlaps the first area 26 to define an overlap area.

Preferably, the step of transmitting power
wirelessly from the second node 16 includes the step of
transmitting power wirelessly from the second node 16 with
different frequencies or different polarizations or in pulses

that do not interfere with the transmission of power from the
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to Table 2 . The present invention pertains to a
nmet hod for power transm ssion to a receiver 12 which

W@ o0v6a21634 t he power into current. The met hod cRPCPUSNEE019772

the step of transmitting pader wirelessly froma first

node 14 in a first area 26, the first area 26 having a

m nimum el ectric or magnetic field strength. There is

the step of transmitting power wirelessly froma

second node 16 in a second area 28. The second area 28

has a mninmumelectric or magnetic field strength and

by epLapeodend 4.i r Sthearfcr 96 nedelel f neamnadser bapsar éde power

fggggﬁﬁggxont_he step of transmitting power wirelessly
romthe second node 16 includes the step of

transmtting power wirelessly fromthe second node 16

with different g%pc'- differant. pol ari zat |

or in pul sgggt iéa\]{ee 0 no%ﬁi%ﬁ?é% gré)eervmt lrﬁgegg Eh8Pfod for

powasnissnenietipower &roacehedirsi windsh bhnvihe o itlst power

n al s e ission.. Th e

R R i A

poaasniwisiedr stsd va fegei aefif2twhiodk ddnvierts fhespowera 26.
ste

i . hod i h f , ,
PR o e T Airea e T 00 R R o8 LOE B OB haopptic £ield

wer Wi 't y Yom & Fi
atkFengthar eeh&b6e iEhehd sstpaoat 24n drast @l mg monsr wirelessly

lectric or netic fi.eld strength. There is,the ste
B St BnSREPEMNGRSwaP Wit 6 SSST0TT Ao CecondneaE k! area
28 masegonihatea B8echicsecamhadtieec field strength. There
is the step of providing power to the first and second nodes
14, 16 from an RF power transmission a source 34, preferably

an RF power transmission source, in communication with them.

Preferably, the step of transmitting power
wirelessly from the second node 16 includes the step of
transmitting power wirelessly from the second node 16 with
different frequencies or different polarizations or in pulses
that do not interfere with the transmission of power from the
first node 14. The first node 14 may also pulse the power

transmission.

There is preferably the step of controlling with a
controller 36 1in communication with the source 34 the
frequency or polarization or pulse of power transmitted by

the first node 14 and the second node 16.

The present invention pertains to a controller 36

for controlling power transmission of at least one source 34
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28 has a mninmumelectric or magnetic field strength.
There is the step of providing power to the first and

w@emonereppdes 14, 16 from an RF power transm SBCDOSHE06/019772

source 34, preferably an RE3power transm ssion source,

in communi cation with them Preferably, the step of
transmtting power wirelessly fromthe second node 16

i ncludes the step of transmtting power wrelessly

fromthe second node 16 with different frequencies or
different polarizations or in pulses that do not
iprefeerklyi eh Riepowams i on sflpoweeuigoim t R least one

fotst podecleadbeofiir ebangflectd, My alse PURS WL 12 wnicn
powef fransm ssion. There Is preferably the step of
conveotsi nghei t howeroninbbl ecuddend -commihiec adiomt neilttler 36

A . c | .
SPESSEUEE5, Al OF L1 SRR B POl e Y Sucetons
secame mooerds. 37he theesende nventtlon pernsmigtes &20.  The
%8%@98&&8% 38 88&\%%%9&05' }ngﬁoQg""%r e hARS TSN 19 Anation
east one source pref erabl'y "an "RF power
toansm$sporhs quwee) traatsriessitomeE tbdesoorcat 34 eastie node,

one transmtter..20 to recejver 12 éhich nvert.s t
85me?h?nﬁﬂx%ﬁ?$%ﬁ1gr'T%g'contkg?%%¥a§ ypre¥%§a5§§n€EO£T%r 36
tnapndses aa phteansor338 1 hatmmssilestiost wathi ahs torocessor

Lge 39 25 S e nade, e AR LISl & 200 Ehicn cne
inforuetionscaneesanngtdhehpowenirickandm ssi on of the
source 34, the node,

The present invention pertains to a network for
power transmission to a receiver which converts the power
into current. The network comprises first means for
transmitting power wirelessly in a first area. The first
area has a minimum electric or magnetic field strength. The
network comprises second means for transmitting power
wirelessly in a second area. The second area has a minimum
electric or magnetic field strength and overlaps the first
area to define an overlap area. Preferably, the first means
includes a first node, and the second means includes a second

node.

The present invention pertains to a system for RF
power transmission. The system comprises a first node 14 for
transmitting power wirelessly in a first coverage area 26.
The first coverage area 26 having a minimum electric or
magnetic field strength. The system comprises a second node

16 for transmitting power wirelessly in a second coverage
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or the transmtter 20. Preferably, the controller 36
i ncl udes an antenna 23 in conmmunication with the

weeweassot 38, for exanple, via a transceiver BdT/US2006/019772

t hrough which the instructiléns are sent to the source
34. The present invention pertains to a network for
power transmi ssion to a receiver which converts the
power into current. The network conprises first nmeans
for transmtting power wirelessly in a first area. The

first area has a mninmnumel ectric or ng e ic.field
steangith: ThEDReBREPROC JPRFS E¥ES s8C6Rd Vige & minimum

Ei@&%g‘ A bB%@@M\@Elw £10d 185 Sty ehnfdytd . Se’@l@@dsﬁiiﬁ@n cﬂn@rlses at
second area has a mninumelectric or magnetic fi.eld

$ERefgOnSaPRUBVRr IRFAT LRI P8t RERAWED TRl s on source,

?Xe%bﬁ&u ea.r sRrefarablne trhe skl heldadmeansnidnelnddescand node
I'rst node, and the second neans includes a seco
A6de THEhSYStese MONDWERE 6 pErtH moie 66&@%97&reﬁ%ffowherem

Egggg%gggbé§n§§]§§é8ﬂve§T§F%%ﬁkﬁﬂE%@ﬁth§e§lﬂsf|ﬂéde 14 when

or transmtting power wirelessly in a first
tbeerdgeleaasa 08e TReeivest 1oVt ditiratbs Ravphg @verage

ar@énﬁe‘%§§t££8m05h€3%%§bha'Hdééiﬁ@rﬁmgﬁhthghgt least one

tem conpri ses a second node 16 for transn1tt|n%
mmm51WMneﬂ%ss$lehhansbh©nﬂe@@W@rQ@@QFé5628r6¢h8 The at

51600 o%o"%f acg@%vaefxeai%%d}%&% aHE MWD 8l rdue @t .

nagne strength. The system conprises at | east
one source, preferably an RF power transm ssion

source, Preferably, the first coverage area 26 and the

second coverage area 28 overlap to define an overlap area.

The receiver 12 preferably receives RF power from
the first node 14 and the second node 16 in the overlap area.
Preferably, the first node 14 and the second node 16 transmit
power in multiple frequencies, polarizations and/or in
pulses. The RF power preferably does not include data.
Preferably, the RF power is used to charge at least one
battery. The RF power preferably is used to power at least

one device.

The present invention pertains to a system for
power transmission. The system comprises a receiver 12
including a receiver antenna 22. The system comprises an RF
power transmitter including a transmitter antenna, wherein
the RF power transmitter transmits RF power in multiple
polarizations, and the receiver converts the RF power to

current.
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in communication with the first node 14 and the second
node 16. The system conpri ses at | east one receiver

wa2go6aemseei N the recei ver 12 receives RF powerPET/U820061¢19772

first node 14 when the at l@ast one receiver 12 is

within the first coverage area 26 and fromthe second

node 16 when the at |east one receiver 12 is within

the second coverage area 28. The at | east one receiver

12 converts the power into current. Preferably, the

first coverage area 26 and the second coverage area 28

overl ap toTHefpnesentoweveablaneﬁerthenseteuaecoeroller 36

P&ff?EﬂQE$lﬂ§ g%ﬁng PONE Ié&f&%thf'%SHfﬂﬁﬁ? de source

nd e secon e overlap are
#neéferablty, lehetfiose mmmanh$.aaa tthe secnedenwde 1® which
0 I qu tians
%é@?gglé %h%ﬁ%ékﬂ:$%‘ Eh%gﬁé? ?ﬂfera %6 comprises
maahﬂdéodaU&sd%ngeﬂm&ﬁguctimn§¥%pombe milEEHBﬂOone source
char 1Qne ba ry. ower refer b
?rslgﬁg d%t]rle p%vver atStI easg oannete evi ceB TheTE Fesent at dller 36

d:mpniseﬂ ekt A frse tok @ igys tien drora tpewe fconcatsiings itbe. power
stem conprises a receiver 12 including a

?%%%F%e?séﬂ?enna 22. The system conprises an RF power

transmtter including a transmtter antenna, wherein

it pl & pEFSFFERPT s ERaniSERE Fatel-JBF BBnyBRESUFREONS L5
RF (payefsdqxr  38. The means for storing information is
preferably a memory 40. Preferably, the controller 36
further includes a communication antenna 23 in communication
with the processor 38 through which the instructions are

sent.

More specifically, in the operation of the
invention, in order to supply power to stationary and mobile
devices using radio frequency (RF) energy, it i1s desirable to
establish an infrastructure, for example, similar to a
cellular telephone network. A network (infrastructure) can

take many different forms.

Referring to Fig. 1, a network 10 according to the
present invention includes a first node 14 (implemented with
transmitter TX1) that provides power to a first area 26. A
second node 16 (implemented with transmitter TX2) provides

power to a second area 28.
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current .The present invention pertains to a
controller 3 6 for controlling power transm ssion of

W@R00bA2®™E4 one source and/or at | east one ant enPEI/ER006019772

a receiver 12 which convertlé the power into current.

The controller 36 conprises nmeans for issuing

instructions to the at | east one source and/or the at

| east one antenna 22. The controller 3 6 conprises

means for storing information concerning the power

transm ssion. Preferably, the nmeans for issuing

i nstructi ofit ishoud Pprioeessoded3ghatheThbarmnd oFX8t dmi nglg. 1

%ﬁﬁ@gfﬁt' n ﬁF %9%&%&5@@%¥ Ay q%éyaﬁgengﬁeﬁﬁgablgubsequent

controller urt her |nc S a conmuni cati on
émrenﬁa 3y | U & Giveu siaoat t@ﬁnwuhtehe%rl@h@@smr 38y separate

135%“5 t | r .
Specitica égkﬁ %%thgﬁ%pgﬁgilon 0 (heg$%%%%?%%%ly when the
‘oraiesmibteup:pm ylfp@NGNltr@ satiipder gnaadnavbi? e (Wél\ﬂmésl\flng

%E%Flsh an gen %e(gﬁgngm EQXr bb hgde§l§%?|%rgg to as

ras racture or exanp
a sehtuéaortaheBEopewaetMmahsmﬂsaebmosburce and may contain

infr ruct can tak di.fferent

Rt i FERG ToorFyeEe oL o oRbPRoY R Tooabatr APRGLES t REVeT-
present invention |ncludes a first node 14 .

(1 mol emont g Wi thes Lrangibeteh BX) 1251B18Vhd5% o densves
power to a device including a receiver 12 in its coverage
area (first area 26) and TX2 to deliver power to a device
including a receiver 12 in its coverage area (second area
28). The device to be powered may be the same device moving
from the first area 26 to the second area 28, and vice versa.
Additionally, more than one device may be powered by the
network 10, for example, a device in each coverage area.
Also, more than one device may be powered within each
coverage area. For example, as shown in Fig. 1, a first
device may include a first receiver RX1l, a second device may
include a second receiver RX2, and a third device may include
a third receiver RX3. Receivers 12, RXl,‘RX2, etc. include

an antenna 22.

A coverage area 1is defined by a minimum electric
and/or magnetic field strength. As an example, the first
area 26 may be defined as an area in which the electric field
strength generated by TX1 is greater than two volts per meter
(2 V/m) .
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second node 16 (inplenented with transmtter TX2)
provi des power to a second area 28.1t should be noted

W@ b@b/17%k4 and TX2 in Fig. 1 contain an RF tranB@i/usm®n6/019772

and an antenna 22. Subsequént figures nay use the same
transmtter 20 block or may separate a transmtter 20
and antenna 22 specifically when the transmtter 20 is
driving multiple antennas 22. When driving nultiple
antennas, the transmitter 20 may be referred to as a

source or an RF power transiission_source and may
contain a BREEERINGFP thit 2 %bﬁthrﬁ VFLESFoYe %area 26 and

Eﬂétb@goﬁamﬁﬁveggéecﬁﬁéthBahh?”ovarﬁhg td pkbowseT¥ower to
deliver power to a device including a receiver

angr¢@t@év@¥%@eVﬁﬁéﬁléﬁlF@FgﬁFeB 2B)2 cFﬁ@@??(?OVéggge area

deljver sRaWeL L@ asAe¥kee bocl udhngnackeetiayetrdd,id device
its coverage area (second area 28) . The _device t

: be |,
pereizgsmrpvbs CHEMs RAENIEFPREMABVPAG -f r SRt ﬁé‘af“ipgﬁre in the

%ég%t%@nt% Lhe , Se&andae8aed8poale Firos ¥eR$ATX1 and TX2.
i ti1onal y fore than one device may be powered by

the network 10, for exanple, a device in each coverage

area. Al SOy A %l%BanP”?186VBCGeﬂaf19§tDQM@kﬁd2Mnthkaugh a
each coverage area.” For exanple, as shown in Fi

gobirtst atewa c@2megyre nekudayadf isusth r ébatveh g gV%rlaP each
F%%Qnd deyj eg %?%a%%%lgg @%ﬁfﬁgﬂdcﬁ%g§b§@ré?§é andtdat is
e a 3

d "devi ce may I nclu receiver
Beeeiteer £HER, ¢, iRKyidital ¢oceIRIEe afraAt dAka 28, 30, and

32). It should be noted that each coverage area may overlap
one or more {(or no) other coverage areas, depending on the
required coverage area 33 for the implementation of the

network 10.

In this arrangement, each receiver 12 may Dbe
powered by more than one transmitter 20 due to area overlap.
Area overlap occurs when two or more transmitters 20 are able
to produce a field strength greater than the minimum value
used to define the areas at a given point. As an example, a
third receiver RX3 will receive power from both TX1 and a
+third transmitter TX3. The merging of areas can be expanded
indefinitely to cover larger required coverage areas 33 and
different overall coverage arrangements (i.e., other than a

circle).

In a cellular telephone network, area overlap is
detrimental to network performance. However, in transmission

of RF power, area overlap i1s not detrimental to the
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A coverage area is defined by a mninumelectric
and/ or magnetic field strength. A s an exanple, the

WO poosti2meea 26 may be defined as an area in whPChUs1ve6/019772

electric field strength gengrated by TXl is greater

than two volts per neter (2 V/m .Referring to Fig. 2

, the first coverage area 26 and the second coverage

area 28 may overlap to provide power to a greater

area, which is larger than any single coverage area

froma single transmtter 20. In an overlap area, a
devicemarcei vEsthoweetvpoin bot h €eahshiatrt ErdepRone networks

xanp ' . POSI L , ecei.ves. .power
Fr oM nbon  Tp GRS I M TR RS P AP gpe 10
afedn26 trhirdughwarf netwhraseal Bwaraered raargadisudhhout this
thaé}they overl ap each other. This creates a required

ROV S@e area 33 that is greater than any i ndividua
coverage area (26, 28, 30, and 32) . It should be

not ed that .each cqverage,area,may overlap e of nore
(or no) ot RGP d¥Varagh &Pk, Cdeperdits on fRadh, 15 phase
cefoeledtconer agaiar ea 33ubed wheni apbeskptatrbaagaktic (EM)

t he netmn&g . IT thi% arrangenent, each receiver 12
KRy Be ponErEH B HorB ?ﬁﬁﬁrSnenﬁﬁéﬁshP PEFeE6 GG P Cause
aeea oyetLap. DA @ IOVES | e QCRiIch SR eV hey fiieliel strength

transmtters 20 _are able,to produce a_field strength,
b oRELP it BaR CRGRER MR UATLEOLEd [ BRagP RenPRLlation can
85888 atad 8p¥ER ROLAEn AScaneceXdBphecad

As an example, referring to Fig. 4, it can be
estimated that a transmitter 20 should be able to supply the
required field strength to a receiver 12 at 20 feet. If the
device containing the receiver 12 is tested at a radius of
twenty feet from the transmitter 20, it may be found that the
device will work at twenty feet. However, there is a region
between seven and eleven feet where the field strength is too
low to operate the device. This area is termed a dead spot

38.

There are several ways to combat this issue. One
method, which is similar to a simple cellular network, is to
have the transmitters 20 of overlapping areas on different
frequencies or channels. Another solution is to have the
transmitters 20 of overlapping areas on different
polarizations, such as horizontal and vertical. Table 1
outlines how the network 10 in Fig. 3 could be implemented to

alleviate dead spots.
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third receiver RX3 will receive power fromboth TX
and a third transmtter TX3 . The nerging of areas can

wheooenpmeled i ndefinitely to cover |arger requPCBEUS2006/019772

coverage areas 33 and diffa?ent overall coverage
arrangenents (i.e., other than a circle) . In a

cel lular tel ephone network, area overlap is
detrinental to network perfornmance. However, in
transm ssion of RF power, area overlap is not
detrinental to theperforpmance of the—retwork—ho-
Gelhad ar t glephone netporks have prabl ens w t ®Bverl ap
data T RA RONER
&ﬁggf% ;a'?rtgﬁl | Roemicared OVRIERERFCN2t holRreEHFPSY fr o Iﬁgm(\mo%yel
t%hat does ari sk, though, ik phase
C%ﬁgueﬁnfaaetsl n This is ktaused \%]\.hnn \AE el-ect+eu %Cﬂt: &
IE%Q WavescI {dod€edli Ve| Yerindaer f er e} veFhiwli nt er fioressoral
@i LAUSE aspation Deddrigpbics af WIPEGRORE whEreriERE"
[ PapEizst¥ength is bel oy the definefl m ninum val ue
ase cancellatron can cause dead spots within a
comeriage -aMeshodstarrlégeiniPedeadefeRtsi AY t§e Fregronk oy fi9- 3
can be estimated that a transmtter 20 should be able. :
to supply the reqiiseddssid Sthemltid e rtg’l:eei anlpation
Ae 2h faer?éel%ﬁé b he; deyi geveantaiBiraget heckeqeiejer2gl,2 30, 32)
| tes_ted at a radius of twenty feet fromcthe
tsvans nihtte £ h20ant ennay2 b gt § KaOm ReTrdagptalnfp vertical
work ab Lweatyf eglni SQWeVe 1o LAY @ kS rdy £BGI pBlarization of
an overlapping coverage area. In order to accomplish this,

a controller 36 may be introduced into the network 10 to

oversee operation of the transmitters 20 and/or antennas 22,

as shown in Fig. 5.

Fig. 6 shows suitable implementations of the
controller 36. One implementation of the controller 36
contains a central processing unit (CPU) or microcontroller
unit (MCU) 38 and memory 40. This could be realized by using
a microprocessor or simply a standard computer. The output
of the controller is in communication with each transmitter
20 and/or antenna 22. Each transmitter 20 and/or antenna 22
contains means for receiving and/or transmitting data and

implementing a desired effect.

The communication link from the controller 36 may
be implemented with a wired connection or a wireless link.
When a wireless link is used, the controller 36 contains a

transceiver 44 and a communication antenna 23. Each
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bet ween seven and el even feet where the field strength
is too low to operate the device. This area is terned

w@2meaziegpot 38. There are several ways to conmp@r/Usivng019772

i ssue. One nethod, which igsimlar to a sinple

cellular network, is to have the transmtters 20 of
over | apping areas on different frequencies or

channel s. Another solution is to have the transnmitters

20 of overl apping areas on different polarizations,

such as horizontal and vertical. Table 1 outlines how
thenpeiwber 20 ARdFPy. antednk 2derl opl eandr gt to transceiver

%lé&eé('ééﬁngﬁééaweﬁsaﬁégﬁﬁalzs %tf@é’éﬁé’ 4%g£aelsﬁnit data.

ad spots for the network in Fig. 'S
possible to alternate the polarlzatlon of an antenna

22 6,

thelgn?egkgggfeggﬁgahesgiga ‘ or?%%%?gg %gbgigﬁ eﬁgﬁgFt the
aWLprunglm@thaﬁﬁlgﬁ tehilng egele teaki mprtthwller 36 into each
?PMEMQE Hﬂiﬁa& ay§id appi ﬁ]% C%\é?.ﬁgghgr@&ti& LOET36 may

acco " ‘a control e 1 ntroduced
cqmmunheaMetWWEK B wiray erymec opeeat bonbyf usheg a wireless

L1aRS™ Ll SuZB a0/ Ot ApLeanas Ands, SMAMSEN EEGiv2s ana
. FI'Q. OWS sult ementat1 ons
toahsollcer a&tajuandnﬂxmp&&mmmbm othéhedeonted | eff8G&t by

OB OBORE A ol G LI EVEY "I L o P BT Atenna 2.
could be realized by using

The added functionality provided with a controller
36, either stand-alone or integrated into each transmitter
unit or node 14, 16, etc., allows for more elaborate methods
to eliminate dead spots. By introducing a controller 36,
each area has knowledge of the others' operations. For this
reason, it 1s now possible to change the frequencies,
polarizations, and/or shapes of the areas. It also becomes
possible to turn each transmitter 20 on and off to form a
pulsing network 10. The following table summarizes a few of
the possible methods for eliminating dead spots using the

network in Figs. 5 and 14.

Method Time { TX1 TX2 TX3 TX4
Perio
d
Non- 1 Frequency 1 Frequency 2 Frequency 2 Frequency 1
overlapping
Frequencies
2 Frequency 2 Frequency 1 Frequency 1 Frequency 2
3 Frequency 1 Frequency 2 Frequency 2 Frequency 1
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a mcroprocessor or sinply a standard conputer.

output of the controller is

The

i n communi cation with each

w0 eaadictd er 20 and/ or antenna 22. Each transn®PCT/E8208€019772

and/ or antenna 22 contai ns2feans for receiving and/or
transmtting data and i nplenenting a desired effect.
The comrunication link fromthe controller 36 nay be
i npl enented with a wired connection or a wreless

link. When a wirel ess

l'i nk

i s used,

the controller 36

contains a transceiver 44 and a comuni cati on ant enna
3. Eachtrqngm’_ti er 20 and/pr antenna |22 al so cornt ai ns
HeF—anll—a—comii-tat-on—ant-grna—23-t0
recei ve ang tran,hm't data. Referring tlo Fig. 14,
pottrer—wey—to—t rpl cm:lu Lll._ swtchrng-—ret ncn]'s =S o
bﬁ’f‘e rate 4 cént ?6 E’qt p ﬁ? ﬁ pyizontal
Qver olarlﬁﬁ on lon arlzatlon Polarization
0301 B0 ijét“ig 16, ¢ “ars" 3
aomunicatd overla wred co ngnrlnn ar hy u:lng:,
Wi rel ess |ilnkz TheeM3d1o0r C%r@fqne@Ch cpRidoptdier |36rtical
r ecei ves arjd trapsiersatsra %elriizﬁbﬂoenﬁ?ﬁ-%rltzh‘@omé’Plfaefelzatlon
eTTect by gqomunjcating Wt tne trangm trer. 20 clfﬁ(]l or .
rlzon a
Ff:mt enna 22. Tﬁe dﬁé@izai&% bﬁié‘l aﬁ‘ylogr C}E’\Ziiﬁégaé@oﬁ POlarization
ontroller 136 __efjther standtal one or iintegrated jinto
each transm tter unlt or nofde 14, 16, |etc., alloys for
ror-e—etaboerat-e—rptheds—t-o—elHrate—dead- spe.ts. BBy
ntroducing a controller 36/ each ared has know gdge
F—tire—otigrs —operatTons —fFor thr S TgasoI, 1t 17§ _1ToOW
pos&iBl e td chang® t he fregl@fici es, OFF OFF
2 OFF ON OFFE OFF
3 OFF OFF ON OFF
4 QFF QFF QFF ON
5 ON QFFE org QFF
Etc.

Table 2 - Methods to alleviate dead spots for the network in Figs. 5

and 14

As an example, the network 10 in Fig. 5 may be used
to provide power to parameter sensors at a nuclear power
TXZ2,

TX4 are arranged to provide coverage over an entire

plant to sense intruders. The four transmitters TX1,
TX3,
fence line (requlired coverage area 33). The antennas 22
could be mounted on towers and produce directional or omni-
directional patterns. Each overlapping coverage area 26, 28,
30, 32 may be placed on a separate channel. The channel
should be

although it may be beneficial to keep the

frequencies spaced far enough apart to avoid

interference,
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pol ari zati ons, and/or shapes of the areas. It also
becones possible to turn each transmtter 20 on and

w@bdostizretor m a pul sing network 10. The fol | ow PQI/Ust€019772

summari zes a few of the pog28i bl e nmethods for

elimnating dead spots using the network in Figs. 5

and 14. Table 2 - Methods t o alleviate dead spots for

the network i n Figs . 5 and 14 As an exanple, the

network 10 in Fig. 5 may be used to provide power to
paranmet er sensors at a nuclear power plant to sense
Fhenogéps clrre PooL Iy v tihats the | sap@, arkgnnax22 design

éBGlér E@”Q%th QiRhovLdR EQXEE@%;&%\G%OQ” entire fence

['1Tne (required coverage area e antennas 22
coul d be nounted on towers and produce directional or

omi di recghggggrpa&ﬁ&{d}b erl-:l:la Brovigrd aBQ’e%%n‘Eovfﬁégﬁtlon is

area 26, 28, aced on a"separa
ghawnein Fhe. channéhn thequehuoek t%ouh$ﬂngk§xnnahémwtter 20

h : 0 rf I jt \
§§§§ i%?g?E%lgk%§¥8 %%E%%neﬁé C os(@:&%%%%ngicrﬂ?ﬁg?%nay be
hhe-saaelapbénga Qﬁsﬂesngncnnmhg beecused.WAd igdotstrated in
Lrans tt%ﬂezg ﬁgg& rreggod nent g deg resent

ﬁgen 'S ShBWA A Elg ¥5 fné t wor K ﬁﬁv%fage area
SBngI@Hd{ﬂﬁﬂW&Ibr1QOmége®s mﬂgaqﬂeﬁewmemnasuaé additional

éﬁverage areas %g g %2 B Fe non-.o grla ping, as

SWh%5r @hay Sover Fa § |F ugPréPe °n Fi'g. 16, the
transmtter nay be included in a coverage area 26. The
net wor k 1OTHaydlst§f & ggg gf)pgngu%e %gdltl Q%Las 22 can be
accomplished in numerous ways. One way includes a parallel
feed system as shown in Fig. 7. The parallel feed system is
implemented by integrating a device for routing power 48
(such as a power splitter, switch) into the transmitter 20.
FEach of the outputs from the power splitter is connected to
an antenna 22 with an assoclated coverage area 26, 28, 30,

32.

The network 10 would suffer from phase
cancellation, which in turn causes dead spots. One way to
alleviate this issue is to use a method similar to the one
set forth in U.S. Provisional Patent Application Serial No.
60/656,165, incorborated by reference herein. The
application describes pulsing the transmitter 20 to help
increase the efficiency of the receiver 12. This pulsing
method can also be used with a network 10 to help eliminate

dead spots.



coverage areas 30 and 32 as shown in Fig. 7 . The

di stribution of power to the antennas 22 can be
wa@ewoenpiseshed i n numerous ways. One way i ncl udeGT/ES2006/019772

parallel feed systemas sh@wn in Fig. 7 . The parall el

feed systemis inplemented by integrating a device for

routing power 48 (such as a power splitter, swtch)

into the transmtter 20. Each of the outputs fromthe

power splitter is connected to an antenna 22 with an

associ ated coverage area 2

6, .28, 30, 32. Th .
10 woul d sﬁﬂfé?aﬁpéﬁ1Bﬁa§eﬂﬁ%ﬁﬁﬂqzﬁ??ﬂﬁrﬁmf%ﬂsiﬁﬁigrﬁlngle
causes; dead 5pois. sK¥en Wy iy ald eviratenttics liessBé centrols
to use a method simlar to the gne set forth in U.
Pnev ositavel @ﬁtéhttQQRﬁW%%ﬁ?%nzgeﬁ?hlpﬂé?e66$%%%,i%%?nna 22

%E%HéPOfs%ﬁq%%n@iafﬁfyef@mﬁ@@f@i 8hathenagpldreatamienna 22 is
escribes pulsing the transmtter 20 to hel p increase_.
ahbiwefatierpived time pécénvérpa*z’.te#‘ﬁi“sh%‘“uﬂglﬂn]g Rogivate

%ﬁeaﬁhﬁg be usedwirth-ainet wekkriget arbalsp atl ithenabee time,
ead spots. An exanple of a pulsing network 10 with a
bithglmayt r aasiiveter 20-9¥1ahodA icﬁgljilﬁlﬁ‘%‘f?r applng coverage

%%Ersmaltertn?t% SOontr ok 5ot he pautput Qfn1a; tomnsAhté@hia202 in a
0 pul se each antenna 22 either sequentially to insur ,
thabnonlpaoie antténiea ak2ai gigeni Fémgy AQR@TS GREsLation
in a pathgrgcygﬁgéwéJeng activate antennas 22 of
8VEPEpping coverage areas at the sane tine,

There is still phase cancellation caused Dby
reflections from objects within the coverage area. However,
this method minimizes the effect of phase cancellation caused
by reflects because the field is constantly changing its
incident angle on a receiver 12. As an example, in Fig. 8,
RX4 will receive a field from the upper left when coverage
area 26 is active, from the upper right when coverage area 28
is active, from the lower left when coverage area 30 is
active, and from the lower right when coverage area 32 is
active. Consequently, if RX4 is in a dead spot of coverage
area 30 due to reflections, it will most likely not be in a
dead spot of coverage area 32. This means the receiver 12

will capture power from the system in this location.

Another issue that is alleviated by this system is
shadowing caused by multiple receivers 12. Shadowing occurs
when a receiver 12 is located behind another receiver 12 with
respect to an active transmitter 20 or antenna 22. The

receiver 12 closest to the transmitter 20 or antenna 22 will
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but may activate antennas 22 of non-overl appi ng
coverage areas at the sane tine. Because only one

w@penem2£2 in a given area is active at a gi VRCT/UB2086/019772

no phase cancellati on occur$¢ due to area overl ap.

There is still phase cancell ation caused by

reflections fromobjects within the coverage area.

However, this method mnimzes the effect of phase
cancel l ati on caused by refl ects because the field is
constantly changing its incident angle on a receiver
gapture awsdxampl ethe npPivgr savaRy@bhgl latr etbhte angle with

IAég#J Eff;@ {}li‘@ Wﬁémi@éér%%e%\éﬂ% a£a %@xlzsgmeans the

rom t he upper n coverage area
a@@ewﬁerfianinhéheOheﬂklwg&lmMenecmee&agelarea 80 pswer.
active, and fromthe | ower right when coverage area 32

is active. Consequently, if RX4 is in a dead spot of

cover age ahpae3d@mgue taf rdfiectanmnbe iseen lin ndisy. 8. When

] 0 .Spot Ver age, r a Thi
Lisel XpRohrBs 29 30580 5L 61 SOV 208! S2H0o T, ms,
aySt@marwik&srbaaﬂmanﬂi#h&ﬂhem irssupowhat i sSThe use of a

eV| te b hi stemis_sha caused.b .
B bR B, BoTsthE L Bt AAOBEL B EOHERO L. rxs wana
receiver 112tile bacateghdvehi Ntk anothweranesehay ep2 12nwicbliverage

respe to_ an active transmtter ,20. or antenn

PERR obe BufCrBERL oY ERE pr AR onry PEROSB O CRAPERna S Wil
2acwitvecapiare nost of the power avail able at that

angle with respect to the transmtter 20 or antenna

22. This neans the
It should be noted that the controller 36 in Fig.

8 could be used to change the frequency, polarization, or
radiation pattern of the antennas 22. Also, if found
advantageous, the controller 36 could be integrated into the
transmitter 20. The controller 36 may be in communication

with both the transmitter 20 and/or the antennas 22.

A test network 10 similar to the network 10 shown
in Fig. 8 was constructed for an RF power network. The
coverage area was defined as a 26.5 foot by 18.5 foot room

42, as illustrated in Fig. 9.

Various antennas for the test network 10 were
evaluated to determine individual coverage areas. In the
implemented test network 10, a patch antenna 46 was used.
Fig. 10 shows a coverage area 50 for a patch antenna 46.
Larger coverage areas 50 can be obtained by increasing the

transmitter’s 20 power level. With an increase in power, the
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receiver 12 in the back will receive little or no
power. An exanple of this can be seen in Fig. 8 . Wen

weowenziges area 28 is active, RX2 will cast a sPerusz0061019772

RX5, and RX5 will receive RFttle or no power. The use

of a network 10 using pulsing elimnates this problem

RX5 will receive little or no power fromthe antenna

22 in coverage area 28, but when coverage area 32

beconmes active, RX5 will receive power. It should be

noted that the controller 36 in Fig. 8 could be used
tovenange annra f POquehty, kmerar izat i genevelr azhiané onbut the

@%&éﬁéfeﬂé §he; aphepoas. 22. Al so, if found
adv

antageous, the controller 36 could be integrated
into the transmtter 20. The controller 36 may be in

conmmuni cat i Lt h t t ] e . /qr. the .
ant ennas Zggghf?gsf@%%?V6$§al gggﬁ%éérEfégﬁﬁggngpﬁo?kSlngle
dotshoantenn&i 46 8nwasecodstthgc toedrfegrs .an 2% gowelbe seen in

) fi , 26.5 f
BEOTRLE (JAEy TGLRL S0P ovarye fEILRER ARaD 205 Too!
Various antennas for the test network 10 were

eval uated to deterni ne individual coverage areas. In

the i mol erbnt BACVAGE RESIK 0 75 Pt chhaniEnia et work 10
ieslused. i gattl showsnea coMerdge ased Sbifrosr atpat phovide
ant enna 46. Larger over age areas 50 cq&zpe %nglgggr patch

By" THieTeas g (HEOST the entirS” room

antennas 46 were the same.

Fig. 12 shows the coverage achieved by the test
network 10 including a patch antenna 46 in each corner.
Nearly full coverage was achieved. The diamond hatched
section is where all four coverage areas overlap. The
checkered hatched sections are where three coverage areas
overlap, while the diagonal hatched sections are where two
areas overlap. The white areas are where only one coverage

area 1is present.

The test network 10 was implemented with a single
transmitter 20, as shown in Fig. 8. The transmitter 20
received its power from a room/building AC main, but could
also be run by other power means (source), such as a battery

pack.

The transmitter 20 had an integrated single-pole
four-throw switch. The operation of the transmitter 20 was

monitored by a controller 36, which was implemented with a
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transmtter's 20 power level. Wth an increase in
power, thecoverage area 50 will keep its genera

W@ bapa27ekut t he di mensions will increase. Fig.PAI/USIv0&619772

the coverage provided by a26ingle patch antenna 46 in
one of the corners. A s can be seen in Fig. 11, only
partial coverage is obtained. To provide better
coverage, the test network 10 included a patch antenna
46 in each corner to provide coverage over alnost the

entire room42. The four patch antennas 46 were the
@éﬁﬁocppﬁroiée§h0\/\5a%eo‘é%‘i’/‘é’? e t&tenlséﬂ/‘&dﬂby’atshé?of‘@set“ed to

DR WRU Ky 19y & Dl pidi gk & d@keRganbeRna1 48ab e fatihe controller
corner. Nearly full covera&e was achi eved. The di anond

Rat ot vEedi oiP | SeRNeRELiallyYf ol edveihge Wrangnitter’s 20

8ﬁ€%h€e tEQ%u@Be%K%r%@uBaFQBQQe%QQtbﬁ@%nﬁ%@ wWer® produce a
€ coveragé areas over ap, t he di agona

hulehead veyelions fremiRae ta-siensidver FThp. impdementation

WHLEqaRe AR A& el g QHEMoQEﬁgC%\f%%%ﬁ;% ARA dfmost no dead
present. The test network 10 was inplenmented with a

sbngbedueationitheer 26 onas PERTMALISAYFHGSC8 1beThe

transmtter 20 received its power froma room buil di ng

AC mai n, but could also be run by other power neans

(source) , Weaoh asrgebattev§rapaek.ambes t rarsninaarizggl, the

n%gwggk n&%g%QE%go%%ﬂglﬁeB%Eﬁbed may be expanded to include

more antennas 22, or the networks 10 shown in Figs. 7 and/or
8 could be repeated. Fig. 13 illustrates a repetition of the
network 10 shown in Fig. 8. The frequency, polarization, and
pulsing solutions previously described could be applied to
this network using controllers 36 to alleviate the
interference. As an example, 1if a pulsing method is
employed, the networks 10 can be designed so that no

overlapping areas are energized at the same time.

Although the invention has been described in detail
in the foregoing embodiments for the purpose of illustration,
it is to be understood that such detail is solely for that
purpose and that variations can be made therein by those
skilled in the art without departing from the spirit and
scope of the invention except as it may be described by the

following claims.



four-throw switch. The operation of the transmtter 20
was nonitored by a controller 36, which was

w0 ppbaemed ed with ami crocontrol |l er. Each out pupCDUS100€019772
switch was connected to an2fndividual antenna 46 using
coaxi al cable. The controller 36 was used to
sequentially switch the transmtter's 20 outputs
through the four perineter antennas 46 to produce a
pul si ng waveform from each antenna 46. The
I mpl ement ati on showed a decrease in shadow ng effects
and al nost no dead spots dueLBdMBhe reasons previously
descri bed. Wen | arger coverage areas are required,
the networks 10 previously described my be expanded
to include Inor @ aptenmEsf@2, povert heramsmbds k5ol Otshweceiver

i h.Figs 8. coul d. re . Fig. 13 .

i‘A}I%lll(JJ S rdé)tng’se%gcdslr g%lgt iptoﬁ%ﬁf c# q_I € ﬁ%ev\gt r KB S HOWH i n

Fig. 8 . The frequency, polarization, and pul sing

sol utions previousl escrihed coul.d .be applied.to .
this net vvorak?;WL 'Snl{g %O(§ﬂet %gcﬁ EC sanésémttgtlzﬂq "G Wi lessly in
antErfer emcea, Ashan fexanplsed fhavid sa ngimgmbed dlectric or
enpl oyed, t.h etworks .10 can be designed so that no
@ﬁ&q%%ﬁﬁrﬁi%%gégnﬁ?gﬁghefﬁFged at the sane tine.

Al though the invention has been described in detail in

t he foregoi ng enbodi men

t fog t he gU{gose of , ,
i 11 ustrati6h>SPEEPEepEChntEFLTBoH tREI PR Weted§ssly in
laS seildy afr@fa b hale HEROSE Ak thatingrd atirigeCal dgcric or
gg%%w%ﬂﬁge:ﬂ%ﬁit%gggggfﬁ{ggﬁg&&%fﬂ?@ﬁyﬁgV%ﬁgogﬁrst area to

define an overlap area.

2. A network as described in Claim 1 wherein the
first and second nodes transmit power wirelessly with
different frequencies or different polarizations or in pulses

that do not interfere with each other.

3. A network as described in Claim 2 including at
least one controller which controls the frequency or the
polarization or the pulses of at least one of the first node

and the second node.

4. A network as described in Claim 3 wherein when
there is more than one controller, at least one controller

communicates with at least one other controller.



cope of the invention except as it nmay be descri bed
Ey Phe following claims .CLAIM5S 1 . A network for -
weowef2ieeansni ssion to a receiver which convereGI/Ubm06/0

power into current conprisi2fg: a first node for
transmtting power wirelessly in a first area, the ;

first area having a mninmumelectric or magnetic fie
strength; and a second node for transmtting power
wirelessly in a second area, the second area having a

m ninum el ectric or magnetic field strgngth gnd

over | appi ng theAfP?EvoﬁkeaSt@eaet}heiaazogﬁﬁﬁﬁfﬁgﬁﬁ@iuding a

i r esCEi | e _ .

???gfﬂgﬁgwge%%ﬁgn%o%egh??gnéﬁ$ %%g%?gm?r%%%ﬁgPW fleRtric or
¥t Fretfieteresgeh dhicerentrpobartrat £ORSt OF kR,

pul ses that do not interfere with each.other. 3. A

network as described in CQaim2 including at |east one
control | er Shi dh RUMIDK sa hdedaetencin CL4NE 5 including a

i i .t he of . at .l east one of the ,
Fopa e e aen e 5 2 Rk 1ot on

gegestssd field @ﬁﬁ@wﬁew&ijmhl\mreﬁllhﬁfse Hige 'El—'!&%rgc%‘:cgrea, and
\ | ne,_control | er. conmuni .
s, S .
BEYEFi bedr¢heoh by mwd tinctlufif ageat t Hidednneds NAVERY & rrorent
@Blégi%b%éo%%VU%lf%'Edﬂ£%§"§%§¥téécn8£ interfere with each

other.

7. A network as described in Claim 6 wherein each

node includes a transmitter and an antenna.

8. A network as described in Claim 7 wherein each
controller is in communication with the antenna or the

transmitter of its associated node.

9. A network as described in Claim 8 wherein each
controller has a memory and a CPU or MCU in communication

with the memory.

10. A network for power transmission to a receiver

which converts the power into current comprising:

a first node for transmitting power wirelessly in
the first area, the first area having a minimum electric or

magnetic field strength;



magnetic field strength which overlaps the first area.
6 . Anetwrk as described in aim5 including a

wo owstizreppbde having a fourth area having a m nPEMIS2006/019772
electric or nagnetic field28trength which overlaps the
second area, and wherein the first, second, third and
fourth nodes transmt power wirelessly with different
frequencies or different polarizations or in pulses
that do not interfere with each other. 7 . A network
as described in Claim6 wherein each node includes a .
transmitter®aitf A MR EPnELT G ram syt oo aeowes erideddssly in

. , - Ls i jcation |
u?tf%?$$?7émﬁﬁfetMeeééBoﬁQnEE@blﬁév&ﬁ?'?tgggggg@igﬁggtrlc or

aptenna or the transmtter of I _
At Stgtc gl%@\/\%?’&e%gt]aés%ﬁﬁbed in daim8 wherein
each controller has a nenory and a CPU or MCU in
conmmuni cation with the memory. 10. A network flor power
transm ssi 6h LS édeFoBRURACEl ioonvethsthdief iR nd second

. _ Al . itting
Intide C WHIRIH (PRI d S fﬁ(gs{hgﬁgle for_ transmt
power w rlel essly in t@xﬁf]%st area, the first area .
having a mninmum el ectric or nagnetic field strength;a

de 1f or at gt wrelessly ina
Socond area. the Seendseo: ENPRFL' G TRk fefoerein the
g RS eIt s tyeryich; axemd overlap.

12. A network as described in Claim 11 including
a controller in communication with the source which controls
power transmission by the first node and the second node such
that phase cancellation of the power transmitted by the first

node and second node is controlled.

13. A network as described in Claim 12 including
a plurality of additional nodes each having an associated

area and in communication with the source.

14. A network as described in Claim 13 wherein

each node includes an antenna.

15. A network as described in Claim 14 including
a plurality of additional sources each having respective
nodes and controllers wherein the controllers are in

communication with each other.

16. A network as described in Claim 15 wherein the

controller is in communication with the source which controls



rce in communication with the first and second
ﬁozgg whi ch provides power to them 11. A network as o
waelemenzised in Caim10 wherein the first area BCTUSI086/019
second area overlap. 12. A3metwork as described in
G aim 1l including a controller in comunication with
the source which controls power transm ssion by the
first node and the second node such that phase
cancel | ation of the power transmtted by the first
node and second node is controlled. 13. A network as |
descri bt SErarm AL PREPHIIWAG ed g ainal Ekymofthe féodes with
aditf fe ooat Medprerads Bavhngran Qﬁ%%g%ated? Eggsqgrjhypulses
communi cation W th the source. 14! %H_NB
d%q%%tri Rd'Th EHeFREASS vikiek e erdachthede i ncl udes an
antenna. 15. A network as described in Caim 14
including a plurality of additi ongl sour ces le_ach
havi ng respelt i feRAbdeskanel dsom eri_beiacﬁr:aq \gl}%{)lt%}ngrg nl%grein the
' i.on . . : .

A et o o eRer b T T T VS R e Lrequencies or

' e R ZTime cat i om pihilkebhe hs@UIEE M Chnterfore
ARty @lagihhe tansm ssi on of power wirelessly fromthe
nodes with different frequencies or different _
pol ari zations or in pulses that do not int 8rf§:nel\ém th
each pth?L%817'AAmgﬁﬁﬁgrgogﬁxgﬁggrégggsﬁgssigk to a receiver
$@§E%'Zonverts the power into current comprising the steps

of:

transmitting power wirelessly from a first node in
a first area, the first ares having a minimum electric or
magnetic field strength; and

transmitting power wirelessly from a second node in
a second area, the second area having a minimum electric or

magnetic field strength and overlapping the first area to

define an overlap area.

19. A method as described in Claim 18 wherein the
step of transmitting power wirelessly from the second node
includes the step of transmitting power wirelessly from the
second node with different frequencies or different
polarizations or in pulses that do not interfere with the

transmission of power from the first node.



nodes transmt power wirelessly with different
frequencies or different polarizations or in pulses

W@ bab/12s2400t interfere with each other. 18. A PEL/DRH06/019772
for power transm ssion to &lreceiver which converts
the power into current conprising the steps of:
transmtting power wirelessly froma first node in a
first area, the first area having a mninmumelectric
or magnetic field strength; and transmtting power

wirel essly om_ a s d node in a second area, the
second areé&Lavph@e quﬁﬁnP8W§EtFFﬁnﬁmlﬁﬁbﬁQtF% a receiver

fulellch sésrengtts aple opevkapphig the rkihtstcAiea 416, the steps
define an overlap area. 19. A nethod as described in

@%i m 18 wherein the step of transmitting power
wirelessly fromthe second node includes the step of
transmtting power wirelessly fromthe second node .

. Wi th di ffer@N I duentiRky o Wdirelessdty psrar pzairshsnode in

@hd rEirdses-ddhate o notsi s efer Md bt imum electric or
transm ssi on of power fromthe first hode.20. A nethod

RISt Rruis s Ro a receiver which converts

the power into current conprising the steps of:

transmtting power wirelessly froma first node in the

first area tZaeHitsingpeyeravitglasaiyi ftem & seceine node in

Q' second area, the second area having a minimum electric or

magnetic field strength; and

providing power to the first and second nodes from

a source in communication with them.

21. A method as described in Claim 20 wherein the
step of transmitting power wirelessly from the second node
includes the step of transmitting power wirelessly from the
second node with different frequencies or different
polarizations or in pulses that do not interfere with the

transmission of power from the first node.

22. A method as described in Claim 21 including
the step of controlling with a controller in communication
with the source the frequency or polarization or when a pulse
of power is transmitted by the first node and the second

node.



ic field strength; transmtting power wrelessly
P?gﬂsglgecond node ig a second area, the second area
whanwsnzead m ni num el ectric or magnetic field sPCEONNG019772
and providing power to the3tirst and second nodes from
a source in communication with them 21. A method as
described in Caim20 wherein the step of transmtting
power wirelessly fromthe second node includes the ;
step of transmtting power wirelessly fromthe secon

ewith different frequencies or different _
Bgﬁarizatio%é'or i nApul geBtrabliedo niir i ntentene 1whbh power

eSS h i rst ,node. 22.
e srnust s on o BONEE SOMIREL LR 0008 2 B o
cont ol 4 %ﬁqrF%P%Qﬁﬁ$oth%rpwmeponmmml@@fréﬁtvwéﬁprising:
the source the frequency or polarization or when a

pul se of power is transmtted by thg flrst'node and

the second $h&d€CeZIOrAwBEbabr b $ees fiorsteamiyidldd B8 the source

IS ource and/or one
o rt rtqfésrgrﬁgrg{é;ofa _ | east one s _
g%fgﬁna to a receiver ich converts the power into

current conprising: a processor which issues

[ [ e.and/or .the antenna; and a
oo SR PO TS R ecpamening cho
PPYRENSSNSH16E Lohe ofothee source.

24. A controller as described in Claim 23
including an antenna in communication with the processor
through which the instructions are sent to the source and/or

the antenna to control the source and/or antenna.

25. A network for power transmission to a receiver

which converts the power into current comprising:

first means for transmitting power wirelessly in a
first area, the first area having a minimum electric or

magnetic field strength; and

second means for transmitting power wirelessly in
a second area, the second area having a minimum electric or
magnetic field strength and overlapping the first area to

define an overlap area.

26. A network as described in Claim 25 wherein the
first means includes a first node, and the second means

includes a second node.



24. A controller as described in Caim23 including an
antenna in conmunication with the processor through

wonbkiosh2tebe i nstructi ons are sent to the sourcePEmTSZING/019772

the antenna to control the38ource and/or antenna. 25.

A network for power transm ssion to a receiver which

converts the power into current conprising: first

means for transmtting power wirelessly in a first

area, the first area having a mninumelectric or

magnetic field strength and second neans for

transmittirig -power Awi FRISES8 y §9F a BBcoR@Watea, tGRsSMission,
v having a mininumelectric or nmagnetic

fielld strength and overl apping the first area to

define an overlap area. 26. A network as described in

Caim25 whergind hgydd r&r mBansind udes Avd rvﬂrelessly in

node, and the second neans includes a second node.
A s?%f%’i‘on fcoveRRgsoVRECE  alibfi BB coNpriagiengared havmg a

H'&ﬁﬁndﬁp%ﬁé‘c"{r J%ls'ﬂégtﬂé&oo%ld’“srtefeerﬁfﬂry ina

rst coverage area, the first coverage area having a
m ni mum el ectric or nagnetic field strength; a second

node for transm 4 %@d@oggE @£5§Eﬁ§§£Xn&n%@wéfcﬁfgelessly in

coverage area, the secon coverage area ving a
] rﬂemg:mdelmemage area,

the second coverage area having a minimum electric

or magnetic field strength;

at least one source in communication with the first

node and the second node; and
at least one receiver,

wherein the receiver receives RF power from the
first node when the at least one receiver i1s within the first
coverage area and from the second node when the at least one

recelver is within the second coverage area, and

the at least one receiver converts the power into

current.

28. The system as described in Claim 27, wherein
the first coverage area and the second coverage area overlap

to define an overlap area.



or magnetic field strength; at |east one source in
communi cation with the first node and the second node;
w@nwearekeast one receiver, wherein the recei VBCT/US2006/019772
receives RF power fromthe3tirst node when the at
| east one receiver is within the first coverage area
and fromthe second node when the at |east one
receiver is within the second coverage area, and the
at | east one receiver converts the power into current
28. The system as described in Claim27, wherein the

first coverage drea aystéheasedoncr DOyVEragecBiBA 28, wherein
erl o_define an overlap area.?29. The system as

R bR FAPRT B85 BRePBrAT: heoRethR dlaic s and the

Rfeqavernddomi hehd i s8¢ rnsleaead. t he second node in

the overlap area. 30. The system as described in Caim

29, wherein the first node and the second node

trgl?sm pawier imé;twétﬁérﬁe 44 Wiéwd mlb@%éiz@tid@,nswherein
ar, | ul ses. . The system as described in aim
a3“31,e ﬁ%é%ﬁgi ﬁofiﬁeaﬁé é%me%%% neste thengdd tygpyeradn multiple
heaysieinas sesori hed dds Qi B8Lin Whereid, the RF

power is used to charge at |east one battery. 33. The
system as described in Caim32, wherein

31l. The system as described in Claim 30, wherein

the RF power does not include data.

32. The system as described in Claim 31, wherein

the RF power is used to charge at least one battery.

33. The system as described in Claim 32, wherein

the RF power is used to power at least one device.
34. A system for power transmission, comprising:
a receiver including a receiver antenna; and

an RF power transmitter including a transmitter

antenna,

wherein the RF power transmitter transmits RF power

in multiple polarizations, and

the receiver converts the RF power to direct

current.



the RF power is used to power at |east one device. 34.
A system for power transm ssion, conprising: a
w0 eweilyme4 | ncl udi ng a recei ver antenna; and anP@RFURINE019772
transmtter including a tr@smtter antenna, wherein
the RF power transmtter transmts RF power in
mul tiple polarizations, and the receiver converts the
RF power to direct current .35. h controller for
control ling power transm ssion of at |east one source
and/ or at |east one antenna to a receiver which
converts th& power Pntocetrehtercorftt si rgntmeddd niior power
| £54hh 5191 55EF UGH ons fiaakhe e | 888N AROMLERNY st one
the at | east one antenna; and neans ?or storing
| it oe R | bt & oeEiniar Wehporevertanshiesppvar 38toTherrent,
q?&ﬁé?léfﬁ as described in Caim35, wherein the neans
for SSUIH% instructions is a processor. 37. The
controller as described in Caim 36, wherein the neans

for storing,i r i.on.,| .qﬁqgg¥!. . e
controlIerggég%gsﬁgﬁkﬁ§}4é$éaﬂurn ,tégﬁ%ig%'tpﬁcﬁﬁd%ﬁaSt one
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processor through which the instructions are sent.

means for storing information concerning the power

transmission.

36. The controller as described in Claim 35,

wherein the means for issuing instructions is a processor.

37. The controller as described in Claim 36,

wherein the means for storing information is a memory.

38. The controller as described in Claim 37,
further including a communication antenna in communication

with the processor through which the instructions are sent.



