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invention relates in general to electrical charging
systens and nore particularly, electrical charging
systens for chargi ng enbedded conponents. 10 2.

Description of the Rel gHNRAING $XSTEM conpani es are
currently enbeddi ng various types of electronics in

articles T%‘BTEF’ﬁ 3§ rs
have pl acegﬁﬁﬁﬁﬁgﬂgg]‘e?@kgﬁc as éft\ wges,
gl obal positioning syste ckers and V|deo
caneras within jackets o@%ﬁ@%&e@rv\ear. As 15 many
of these el enents contaip.thel power sources,
e.g., rechargeable battgﬁcggéWBorti on of these
devi ces that contains the power source nust be

r drovederhpinalifdelsk ticl e of clothing so that the power
source can be replenished. Once this portion of the
enbedddtisingentiamralaids\n generl testeetrital thargindgeystems and
garnent, it is typically nounted on an el ectronic

c hesreqrarticuladly, tekectdOalshagging eysteend forehbfding enibetdded
charged. This process of replenishing power sources,

hewrihentf fers from several significant
di sadvant ages. Nanely, once a conponent of the

e@edd%s%ll'gﬁf&lpafﬁéjﬁélé’@d'ﬁ renoved from the garnent

for char e easl y | ost or m spl aced.

const X%%%J SRR Loy <roBRRaBh BB B hiaron

eYe | r%%lcs in ar{1 celes of clothing. For example, some manufacturers have
placed electronic devices such as mobile phones, global positioning system
(GPS) trackers and video cameras within jackets or other outerwear. As
many of these elements contain their own power sources, e.g., rechargeable
batteries, the portion of these devices that contains the power source must be
removed from the article of clothing so that the power source can be
replenished. Once this portion of the embedded electronic device is removed
from the garment, it is typically mounted on an electronic charger until the
power source is sufficiently charged.

This process of replenishing power sources, however, suffers from
several significant disadvantages. Namely, once a component of the
embedded electronic device is removed from the garment for charging, it may
be easily lost or misplaced. Moreover, a consumer may find it cumbersome

to constantly remove and reinsert such components, which may lead to the
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being insufficiently charged for operation. Finally,
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power source nust be accessed for charging can | ead
to increased wear of the fabric that conprises the
article of clothing. Thus, what is needed is a

cag@ionic d¥dte Belrtpinsbffieieaty efafgddor dhavdrsik SFinklil, RRe
current art but does not |lead to a substanti al

il Rﬁ%fn%& i hGASER 1196 ?Sﬁf@hﬁﬁ{ ﬁdusin?%' wEF sﬁt'ﬂ%e.must be

he presen ention concerns a charging

S%%ESQ&%OS@é %ﬁﬁéﬁb\@ r%aa ﬁéﬁfd{)@?}e%sgayléfrzog \}gg ?ali%csfh%mcomprises

can Inc or -an
receiver i i.ch e power. di stributor transfers

oafE PHEle phebHifie: TPEsERT isTieRtop i R RE S Elefa trat
engages th wer distributor. The power receiver i
| fRtEnes DEAanhacks of i CyTreniATLY| daes petlpagido a substantial
supported by the power receiver. In one aspect of the

i MNERAPD N COFie Op6ABPISEWei ver can include an 15

i nductor plate having a first charging coil, and the
article can be a gQUMMARYhAVi THE dNVENIOMN:d

el ectronic device. In addition, the garnent can

i ncl ud&dhegpreseninidvehisrpcoricerns b chadgihgeysiens foradrairgingd
coil can induce the charging current in the second

Clpsdioni @dVites. TTRe $9S@AE cER M AIdWa GWer aiistibi®r and a power
el ectroni c device can be electrically coupled, and the

ChEES AN SHHIEIF He ﬁgwbpgiéﬁﬁﬂjtéﬂrélﬁﬁ?n%gﬁtﬁﬁ% t%rlﬁégidg\%r receiver

coil can charge a power source o h el ectroni

e TR PSR oy S 9B BB

b?r(lj&/ucieg a\/\'clel'ile(\:rrg]ir{ghgurkr)é)n%n %%narﬁcﬁe%étalg %ﬁgpgrgle& rI]o()e/ the power
receiver.

In one aspect of the invention, the power receiver can include an
inductor plate having a first charging coil, and the article can be a garment
having an embedded electronic device. In addition, the garment can include
a second charging coil and the first charging coil can induce the charging
current in the second charging coil. The second charging coil and the
electronic device can be electrically coupled, and the charging current
induced in the second charging coil can charge a power source of the
electronic device.

In another arrangement, the power receiver can include an inductor

plate having a charging coil, a body in which the body can be attached to the

inductor plate, a stem rotatably coupled to the body and at least one power



i nductor plate, a stemrotatably coupled to the body
and at | east one power 2 WD 2004/112213
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Al so, the power contact can include at least a
portion of a first wire and at |l east a portion of a
second wire in which the portions of the first wire

argbnitdre pree@didg Wone tiidafenr Algoytee hoWET Ehietast €4n Rickide at least
exposed. 5 In yet another arrangenment, the power

disSp&itiBHIA FEPWIrBEriddst 18aRWBbrtiotdtiPse il Wit iPAWRN the

strip can have at |east one positive power strip and

I
atnoriGrRShf tﬂ@%é‘le\ﬁ?% ig\ﬁg tRQWBEoSd wine-th%ﬂggrbtﬁ}a% PN&he stem are

recel ver engages ower distribu at |'east one
ofeggé)ﬁge@xposed portions of the first wire and the
se ire can contact the positive power strip, and

a remai,ning one of the 10 osed portions of th

first WnYErananenaraagemenk ne POET clsiider Cra indlude a power
negati ve power strip. At least a portion of the first
WiSHED. 300 RPURISHED RN 12VE 1 955t KPR INE PRWIST P and at
stem and the body, and the first wire and the second
wileastemne nrgadiveqawaratiig. Yoy e peovemneceiver ghgagespite power
of the inductor plate. Thus, a circuit can be

c aigitibuiod, ddeasteaone dbithetexpgised podidnsodf thadirdtswirendnd ttos

pl ate and the power strip when the power receiver

ersgagad wilkkecarpowstactihet gasitivieosowemstap i b ragRitihg ohbeof the
power receiver can further include a switch for

C @Xpb8bd bbetidreofithe Wrefwitd BAE e SEEHONIrE RANdrEatitithe
The switch can be closed when the article is

23\%@%@92 goWélr gﬂfb. PRWeLST & ﬁ? rdob%r ofaRd r&WibE aRRGRE ge%}ﬁd{; wire

f
tic I'S renoved m t he power r1eceiver.

DSRS0 08 B AR Y G S
Ofseicgﬁcli' Iwellrtei Sah 68 %Iebc?rigaill§/pc%%%9ed to the charging coil of the inductor
plate. Thus, a circuit can be completed between the charging coil of the
inductor plate and the power strip when the power receiver engages the

power distributor.

In another aspect, the power receiver can further include a switch for
controlling the flow of current through the circuit. The switch can be closed
when the article is supported by the power receiver and can be opened when
the article is removed from the power receiver.

The power strip can be disposed on an inner surface of the power
distributor. In another embodiment, a section of insulation can be disposed

on an inner surface of the power distributor, and the power strip can be

disposed on a surface of the section of insulation. Additionally, the power



on an inner surface of the power distributor, and the
power strip can be disposed on a surface of the
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2004/ 112213 PCT/ US2004/ 016682 di stri butor can incl ude
a channel running substantially al ong the power
distributor in which the channel can receive the power

r elisttivetor tan pesludié atdhainnePii@nhineaeistaritidliy eﬂm@m bower
power distributor. The power distributor can also

' Wtﬁ@&o%ﬁ"@hlchﬁ%@haﬁﬁél @aﬁ‘PWc’e% thBH RN Bceiver fo permit the
distributor to a wal The present 'i nvention al so

c gﬂg?\i;err ?écévémr&ir%%eﬁﬁéwlég%%tﬁgu@r P %rpoﬂ%rﬁf@h%fo‘? can

garnent ha I'ng a garnen

ﬁ%ﬁ%i'm@’d#?é Rl "Séw}éﬁ{‘%&kéngﬁﬂ%%@’%? Gf%‘EPﬁ@ & 52@%‘

t he po i strj.butor ition anger

| nel LadBeiresnbtiBiaition e BRR6HIE S ohaGid] FUFtem faqid & poer
i nducing a charging 10 current in another char

c 3T apd & Q%naferg;im@ﬁf fos pypBPHtsY dgagaeat. ﬁa@ Rewer
hanger when sai d garnent hanger electrically engages

s idripgaerangiess power & thetgarnand denger whentthe gaansot hanger
concerns another charging system This charging

s piaadncallycngiges ahe power disdributout lor acditior thegarment hanger
receiver having at 15 least a first coupling. The

pivatudel ah indudtor plateinafieg a gpavging coil fhreindawi®y a charging
receiver when the power receiver engages the power

dicaFrehbiat giothd ehdrgirif coilcaiBbdder irSa gaHAbREsthGHbd by said
artl cle that is supported by the power receiver and

rrH@HFIﬁaﬁ N&H s |Hadéﬁ'ﬁféh§ héﬁ&elp&%trnc"aw QHgQ%é@ald power

flrst couplTng to t article n one arran
tIa&;S prl e can incl ude a second coupling for
el ectrl cal I y 20 engaging the first coupling. BRIEF

DESCRI lﬂe present mver% alglt(ngcszoncerns another charging system. This
charging system includes a power distributor and a power receiver having at
least a first coupling. The power distributor transfers power to the power
receiver when the power receiver engages the power distributor. The first
coupling is coupled to an article that is supported by the power receiver and
the power receiver transfers the power through the first coupling to the article.
In one arrangement, the article can include a second coupling for electrically
engaging the first coupling.

BRIEF DESCRIPTION OF THE DRAWINGS
The features of the present invention, which are believed to be novel,
are set forth with particularity in the appended claims. The invention, together

with further objects and advantages thereof, may best be understood by
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together wth further objects and advant ages thereof,
may best be understood by 4 WD 2004/112213
PCT/ US2004/ 016682 reference to the foll ow ng

desforenteé wnthet fakewingrdeseriptiow,ttaken W EdnjliRgtion with the
acconmpanyi ng drawi ngs, in the several figures of which

| Id@@oﬁﬁfawmgc@rawmq? irfthe ée%raéuff rbs bEwRIcPNIKR! 2fer8Rbe

in which: "FIG 1 lustrates a argi ng systemin

&%'&Ci%e\%ﬁ/h er‘n@HFs”?h&f?nm% .rangenents. FIG 2

|I stratesa view Of power di'stributor |ooking

? IhgnlgnvFFeI qugurkqfarté%g%lpé@ng yg'{eg‘\ '%aéﬁfﬁfgéf ﬁlgg‘f@%%\}ﬁghve

Vi ew of anqt her power distributor in accordance with

t ENYPEME e arrangenents. 10 FIG 4 illustrates a
bottom |ew f the power dlstrlbutor of FIG 2.in
accord tf&ﬁrett%an PPEMew of Bewen gstabuter looking gong

i1l ust rat es a power receiver engaged with the power
direferemea bne 26:? ofrIG. 12injaccaedanaganidie the inventiee arrangements.
i nventive arrangenments. FIG 6 illustrates the power

r ecei vériGoB ilusBatss angadeadewiof anbther power distBbutor in
distributor of FIG 2 in which the power receiver is
sagpordance witlgthenimaéntive arearigerndamiee Wi th the inventive

arrangements. FIG 7 illustrates the power distributor
of FI GFI&. qamistetes 8 batibhPielv dfithe Fouy SRAABUIGK bh Fide2 in
i nventive arrangenents. FIG 8 illustrates another

eX%RBBldrek vtnnﬁtwéqw@ént%%ﬁé@arﬁén@f FIG 2in 20

accordance with the inventive arrangenments.
FIG. 5 illustrates a power receiver engaged with the power distributor

of FIG. 2 in accordance with the inventive arrangements.

FIG. 6 illustrates the power receiver of FIG. 5 engaged with the power
distributor of FIG. 2 in which the power receiver is supporting a garment in
accordance with the inventive arrangements.

FIG. 7 illustrates the power distributor of FIG. 2 mounted in a closet in
accordance with the inveﬁtive arrangements.

FIG. 8 illustrates another example of the power distributor of FIG. 2 in
accordance with the inventive arrangements.

FIG. 9 illustrates yet another example of the power distributor of FIG. 2
in accordance with the inventive arrangements.

FIG. 10 illustrates another example of a charging system in

accordance with the inventive arrangements.



FIG 9 illustrates yet another exanple of the power
distributor of FIG 2 1in accordance with the

WO pwenid2ve arrangenents. FIG 10 illustrates aPOI/N82004/016682

10

15

20

exanpl e of a charging systemin accordance with the
i nventive arrangements. 5 WO 2004/112213
PCT/ US2004/ 016682 FIG 11 illustrates an article

bei ng dfiar dadillptrdtés ankatige heirkysiageaby thé Chailding @Estem of
accordance with the inventive arrangenments. DETAIL

DEER! B Tih @dc6Fdahick vitrAnerEn BRG] entdhi | € the

specification concludes with clains defining the

novel  SETRILER DESCER BN O THE pRER %@%W?‘“E‘”‘”"‘"ENT
fb o1 1 o i TGade PRgst '%aﬂ@nacow i der@* GRS e 'pwg P digges

referen nuire carri
ﬁﬁé@‘@”t'ﬂeftéhtrﬁrﬁd eaamdoa%neye 1“ 'Sab%'P?élﬁa it @t @%E‘\é‘?ﬁ“on will

100 in accordance with the 10 inventive arrangenents

i Pesheiier undesstord fipm g w@wu@motzm fiohewingedescripie in

d| stributor 110 and a power receiver 112. As will be
exgeinjtinationiwithddeadrawing:figuvest inevipiohdike refeegnaer num2rajare
be engaged with the power distributor 110, and the
paseried fatvardhut or 110 can distribute or transfer power

to the power receiver 112. Several portions of the

pover dRefefrinyhow td FIGat ea @harmyyét@nﬂﬁowhm&ﬁ@éh@mh the
of its inner structure, whi ch be di scussed | ater.

| in@aIRtiverfAHYEPRERS is éﬁ@NﬁOWﬁb dﬂa?élhg%%l‘é"m 160 ceANNSBde a

an elongated structure, such as a'r

Cgﬁﬁ%esrtd?ﬁﬂbube‘ﬁ’qbeind % ggf:ve& Pﬁce‘?x?é/i’ef 11 &S WIIPHé %%pl]a?r%d in detalil

e any ot her sui ape, so long as

C%%?&k/ h%fpcﬁmeorvr'egélogr PRYREN 1R rpgad%% W|h’[h'reep():oewé/re <5||sflrflbutor110

and the power distributor 110 can distribute or transfer power to the power
receiver 112. Several portions of the power distributor 110 are cut away to
show sections of its inner structure, which will be discussed later. In one
arrangement, the power distributor 110 can be an elongated structure, such
as a rod. It is understood, however, that the power distributor 110 can be any
other suitable shape, so long as it is capable of providing power to the power
receiver 112.

In another arrangement, the power receiver 112 can be a structure that
can receive and support a wide variety of articles. As an example, the power
receiver 112 can be in the shape of a garment hanger, which can permit the
power receiver 112 to support many different types of clothing. Of course, the

power receiver 112 is not limited to this example, as the power receiver 112



20 I n anot her arrangenment, the power receiver 112 can
be a structure that can receive and support a w de

woa0ua121df articles. As an exanple, the powerPCT/US2004/016682

recei ver 112 can be in the shape of a garnent hanger,
whi ch can permt the power receiver 112 to support
many different types of clothing. O course, the

P&y be aapotdr slitdbiess anditasdupport Bhg oti@ndlivblaarticle, so
the power receiver 112 WO 2004/ 112213

PGdh/ad004/apasR2%of &fg&dﬁﬁ #MRYp &ﬁmlst%ukﬁbﬂ 1@ SRS ARNY

can support any ot her abl e article, long as It

SPRaRA 1d \Rgﬁ,g}?rg!)s?n,g?%gﬁpgv\er di stri but or 110 and

celving po power distributor 110. In

SS&EI dé”%&%@&‘ew ﬁ?eﬁx%fiﬁf@é&ﬁ‘%%”%@%pmﬁﬂetp%%er
- aBerer | 84 s Eauads W R A e%%‘ﬂaeﬁ 1 16 she el Gsgsterred

enbedded within, for exanp an article of clothing
t Hadhe ﬁ@wsbmew%rcu@v%an bq yﬁeﬂ 4@ chags ¢legirapig deyices

‘ support i s under stood, however, that the
Arebeddait wihino
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foriaxample, anattigesopelpthingthat tex aoples receiver
as the charging system 100 10 can charge ot her
s Ul 2 sereteniedeand Refupporrting. t b isFur@ergtooan hemever, éatahe
the power distributor 110 is showmn in which the

diimesrttionris abt Binitbtl t6 thik pastiduie exehgslenasiid disarding $fstem 100
FIG 1. The power distributor 110 will be further

dlo&ﬁwgebmér@uﬂhbmé\ﬁcé@GS 1 and 2. In one
arrangenent, th e power distributor 110 can include a

body 1o o] I?g Zl%?cgnd \ﬂéwlcﬂtthé’g %gd?émblﬁbrh?ézéeshown

one power st e power Stri can

S BB o e R M g BTG, P

Vs 0 BT B, BB P o B a2 1

C%%régaerrangemer“ the power distributor 110 can include a body 113, a section
of insulation 114 and at least one power strip 116. The power strip 116 can
include at least one positive power strip 118 and at least one negative power
strip 120. The power strip 116 can serve as an electrical distribution strip in
which the positive power strip 118 can carry a positive charge, and the
negative power strip 120 can be a ground termiﬁal.

In addition, the insulation 114 can be disposed on an inner surface 122

of the body 113, and the power strip 116 can be disposed on a surface 124 of
the insulation 114. Although FIGS. 1 and 2 illustrate the insulation 114 and

the power strip 116 as being primarily situated in a lower section 126 of the

body 113, it is understood that the invention is not so limited; the insulation



negati ve power strip 120 can be a ground term nal. 20
In addition, the insulation 114 can be di sposed on an

wo prvenizws f ace 122 of the body 113, and the pP@EUS2004/016682
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strip 116 can be disposed on a surface 124 of the
insulation 114. Although FIGS. 1 and 2 illustrate the
insulation 114 and the power strip 116 as being
priaednd thespdwet Sieipi 1 Gcdroe dispoebll @it oliZér fiitabRelochRshs
113, it is understood that the invention is not so

| ig8sbefdted (hitAS Z&b@\ﬁér astrib M6 2994/ 112213
PCT/ US2004/ 01668 114 and the power strip 116 can be

: = 1 h
R GER S G A (a  C  rs L E
h I 14.
P Sllafortl 14° f el exppid Tt @§Hyag3t°&%s?$ atBicet ot Adien-
d 116
LI L S
| e ofthls arr angenent |S|Ilustrated|n 3.
PEe gdRidkeddy 133 An gxample phthbﬁq@rram@aeﬁhﬁﬂllustrated in

the body 113 can be subst antially circular and can

i fMGude ends 128, 130, which preferably do 10 not

cone into contact (the ends 128, 130 can extend al ong

at | eaRefarpy bacntooFlGShel hmohgt n arie ehwoglonent, the body 113 can
di stributor 110). As a result, a channel 132 can be

f Cbietmibsbmwmwrmrbb%r@lmdScahZBclu@iB(bndEh'Qal haon@hich3gretaxably do
separate the positive power strip 118 and the

newdcbd IREYESNIBES (the 192\@3 188, 4130 %éﬁ"&?dtéhd af‘o'ﬁ@ eﬁ‘P@éét'aVﬁortlon
power strip 118 can be d |spose on the insulation

t Ritine forkfh dPidSo \ﬁ@tdtil%ﬁ)u%r ‘{)ﬂﬁ tréséﬁbbnad?%ghgiawz can be

negati ve “power s rep can

LA e o et ddl, o Sl
pos"‘tﬁ/g p%e\zlvéjr s%rlp 19@ do tﬂe netggﬁ\r/e power strip 120. As an example,
the positive power strip 118 can be disposed on the insulation 114 that is on
the end 128 of the body 113, and the negative power strip 120 can be
mounted on the insulation 114 that is on the end 130. Of course, the positive
power strip 118 and the negative power strip 120 can be positioned on either
end 128, 130. In one arrangement, the channel 132 can traverse along at
least a substantial portion of the lower section 126 of the power distributor
110. Referring to FIG. 4, a bottom view of an example of a power distributor
110 having a channel 132 that runs along a longitudinal axis L of the lower

section 126 of the power distributor 110 is illustrated (for reference, the

insulation 114 and the power strip 116 are also shown).



end 128, 130. In one arrangenent, the channel 132 can
traverse along at |east a substantial portion of the

wo oaeni1zexti on 126 of the power distributor 20PQW0S2004/016682
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Referring to FIG 4,'a bottomview of an exanple of a
power distributor 110 having a channel 132 that runs
along a longitudinal axis L of the |ower section 126

of the Refefingbatk tdBIGRI1,18 fbﬁveir distsbutat €40 chArinclude a plug
reference, the insulation 114 and the power strip 116

ar 3816t e S0 )p%og%éy@rﬁ%ﬁgléétﬁgéﬁdi%bﬁ@% @M&k?ﬁ?%shown).

Referring bac he power distributor

. F o el vi . _
o1 e, et dfectifel b BcH Hefork Riftine eRiBrcal system
t I ' distrihuti network can be

DB S €GPt b SN g, e
t abl i shim - t h t, t 5 X X

SRR BPUISr T e BOBBRERESIRIdCEdPT 88EoF Bpreasing

ei ther increasing or decreasing the voltage of the

el ¥daareasingithe volkags ofihaalogirical digtribuliemppiwork: fer example,

power converter 136 can be a step-down transforner

t Hae poavercenrerier 436 catbed stegedawnl trassiosmes thaiean receive an

magni tude of the AC voltage to a suitable level. The

podB voliage envetectSfsecthie mhageitugd eidthedA€ veltagevts astuitaple level.
116, as shown in 10 FIG 1. O course, the power

di'Fiie pbweptoAvdHers 36aar 1861 bisiddtio the pbwee stripet 16 @eshown in
converter 136 or any other device for nodifying the

e, U def 8dursBethe\viérfistrifatct! 199 i8 MR duirdd 18 indiude the
the body 113 of the power distributor 110 can i nclude

0 . :
Rl SRR 108 3] o AT PRod R 88 o of e
iq&mﬁgging the power distributor 110 fromthe outside
envl rénhent, except for the channel 132. In one

CTo RS e R fC B o g o3 568 10 an
include one or more end caps 138. An end cap 138 can be mounted on each
end of the body 113 thereby insulating the power distributor 110 from the
outside environment, except for the channel 132. In one embodiment, the
length of the power strip 116 can be slightly shorter than the length of the
insulation 114 to prevent the power strip 116 from contacting the end caps
138. In another arrangement, the end caps 138 can be constructed of a non-
conductive material, in which case the length of the power strip 116 can be
shorter than, equal to or even longer than the length of the insulation 114, if
the insulation 114 is even present.

As noted earlier, the charging system 100 can include a power receiver

112, which, when engaged with the power distributor 110, can receive power



insulation 114 to prevent the power strip 116 from
contacting the end caps 138. In another arrangenent,
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conductive material, in which case the length of the
power strip 116 can be shorter than, equal to or even
| onger than the Iength of the insulation 114, if the.

i risarhahé powdt diistsbtoen 10! AselNistrasd ERS! ﬁ&hb'r@i/vertrl?@elver
chargi ng system 100 can include a power receiver

| .
ool et R %[a@mgrgg%w\?bgfg%@ﬂllzzléﬂé KPid iRty %%@G%BOW”

fréﬂ?ﬁé&iem%ﬁf pfitidestH ind Lbm Aol dddHad [{R%J%ﬂ{ .o, The

ower r cei ver can inc ude a

g ‘?%s?aﬁﬂ@é??ﬁaﬁsﬂ?'yE@@@S’Mﬁ%b&ﬁ&q%ﬁe Faaﬁé‘t%‘:dnév@or

1??8@#6 o, FIEle = EREraa el o 42 pARET aabedaptctor pate 145

ncl ude a char n COI| 148 ortion of the inductor
pI'%PEt ?LWGV tg §h% QRAFIdiRg §ﬂé)\7v4§he charging coil 148).

In one arrangenent, the power contact 144 can include

at | eadn one q;rartgecmemif the power canitaet tBbcamihcludd ablsasta
portion of a second wire 152. \Wen the power receiver

i pastigragta fivdttviira he0 podeat ledsttar pdrtionof AldBconbevifé 152. When
wire 10 150 and the second wire 152 can be in contact

withé polaer peoeiverss iehgagéd withahb pov@ridistisuel 1t10etHd first wire
wire 150 and the second wire 152 that protrude from

t g0 @ﬁcpmelée%oﬁanmbmsmaﬁ% nCcdritéct Wt PiHéSower strip 116. Both
environnment. The exposed portions of the first

W?Brﬁ’é’r% 6ﬂﬁ?§@§tﬁﬂﬁe "1’50 ntPhe @RoRE V\ﬁr%“i %@@maﬁrb%ﬁude from the

ch can tate EI r contact w

s e o, TH s o
3 @iw'@ﬁcggp&m% L T
facilitate their contact with the power strip 116. It is understood, however, that
the invention is not limited to the particular power contact 144 described
above, as the power contact 144 can be any suitable structure for contacting
the power strip 116.

Another portion of the first wire 150 and the second wire 152
(represented by the broken lines) can be housed within the body 140 and the
stem 142, and this portion of the first wire 150 and the second wire 152 can
be electrically coupled to the charging coil 148 of the inductor plate 146. In
one arrangement, insulation 154 can be disposed on an inner surface 156 of
the body 140 and on an inner surface 158 of the stem 142 (see the cut away

portions of the power receiver 112).
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the power strip 116. Another portion of the first wire
150 and the second wire 152 (represented by the

whe@kam2id nes) can be housed within the body 1POI/&8I)04/016682
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the 20 stem 142, and this portion of the first wire
150 and the second wire 152 can be electrically
coupled to the charging coil 148 of the inductor plate

146. | o iostraty thegsyeration bhihiel cHarging8y4teian 0bereference will be
di sposed on an inner surface 156 o? gt]éé’g body 140 and

OMmade kO FEGSSHY! b a@d 4L5BoRbr E&E bétssfgpﬁﬁ §‘§ Pr?ei;aé@% idtributor

away portions of the power recei

2 1ﬁggg§§ / qgﬁg? o ,

oggﬁétion orﬁﬁﬁéhfﬁgggn%%'sys %ﬁ?fﬂ%bqﬁ%#%%gg%%saﬁﬁcvmal

b t | 4 ) can he su ed_to

¢ RuTRE b St Bl oS eE iR o H@Q\@Plﬂbdﬁfzﬁpowef
be .i d int. tandard el ectri cal tlet for,

- SomEra0Ta6 BN rrPufle B ePeedHPuR AGalthds e fampoiver Stip 116

.. Th 5 t 136 rovi d

TSR i ARSI B BiSgeE N DIES BORENERNGS SHB1 86 he

that a potential exists between the positive power

stNagative @osmed sifie12@egat i ve power strip 120. A user

can grasp the power receiver 112 and can engage the

pover A bsel Gar gEEp thetpoweneegeiver 112 and icantemgat@Qhe power
Specifically, the user can twist 10 the stem 142

umecéivehe1 Daiith the dowenslisifibiibe 1101 Spesifically, Hheazdr tAS twist
second wire 152 are at |east substantially aligned

withd sism Aaralntithd Behtwortiondof thd et waki1S0land HEEsARRM wire

can then insert the first wire 150 and the second wre

1932 Aot 9bastidipstdiiallf bli@r?é]% \{vﬁﬁ“o‘? lg)'af‘aﬁ%rl 'ic?ﬁ';e Ibhﬁgwﬁéleaxis L.

can tw st the stem 142" unti _ ent portions

SRR FREONY 0 B gt 55 R

L‘thér EﬁaHﬁ&Héﬁ?%Egg IPnser’[ed, the user can twist the stem 142 until the
bent portions of the first wire 150 and the second wire 152 are at least
substantially perpendicular to the longitudinal axis L. The user can then
release the stem 142, and the weight of the power receiver 112 will ensure
that the first wire 150 and the second wire 152 contact the power strip 116.

It is irrelevant as to which wire 150, 152 contacts the positive power

strip 118 and the negative power strip 120. That is, one of the exposed
portions of either the first wire 150 or the second wire 152 can contact the
positive power strip 118, and the remaining one of the exposed portions of the
first wire 150 or the second wire 152 can contact the negative power strip

120. An example of the power receiver 112 engaged with the power

distributor 110 is shown in FIG. 5. It is understood that the invention is not

11



rel ease the stem 142, and the wei ght of the power
receiver 112 will ensure that the first wire 150 and

wo b@4aexehd Wi re 152 contact the power strip 1BGTI/UB1004/616682
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irrelevant as to which wire 150, 152 contacts the

positive power strip 118 and the negative power strip
120. That is, one of the exposed 20 portions of either

t Hignited &3 thel drearidegin@iit iliraaes ANRIGY 3 b WhidhGRS fiestiiife 150 and
the positive power strip 118, and the renaining one

ofthbhecenamrd PPak eAgadgdd \'ivhﬁthé bSitiy Bﬁle?-églpo{ 18 BRd the
s oSk

second wire 152 can contact the negati power ‘strip

I . t
t negste PO i 20 R shE el i ikt ”%f%?”%‘?‘%?ows Shoaged
not :

S5 I 5 A 3080 PoBband 0z o engagea i
ar,ran |IIu adlnFIG 5 in which the first

t|;'8 %glsgrﬂ?w‘?r r'%i gnd wire 152 are engaged with the
p03|t| power strip 118 and the negative power strip
120, redherithe dirst:wige,25¢ ﬁﬂgtthwsﬁéoﬂdo'W'rﬁa1)52a¢1f§dnt$@mad with the
engaged with the negative power strip 120 while the
sRVRS siip d 1652 cirsuibn§4 dedompleied betwegrotiier ¢hargingvanil 148 of
strip 118. Wen the first wire 150 and the second wire

13Bbe dmdudtor plate %48 and the pbeer ptripet 16t Whenlihe, cicuit 154 is
circuit 154 is conpleted between the charging coil 148

ofconpleted) dusirmnt utheasldh A duitrdst, amgiowsthkduyhlh@ circuit 154.
When the circuit 154 is conpleted, a current, such as

AT HYseCofr dréitfary SR uf {r@f\aﬂt WlPéﬁ;B‘rebfb@e %a{tQHé bhéﬁgﬁg? $stem 100

Those of ordinary skill in the art will apprecC

t Ralh 5@8019&[?1](%@% é‘ﬁﬁl?ﬁ’ itec d ?F@%ﬁ?&rﬁ%ﬂh&vﬁﬁt&%ﬁme gircuit

permt a pu curre roug clrcui
4a§.s . I'n one arrangenent, the power receiver
can e used to support a wde vari ety of

referr 0 e power
?:Eg}sc dp on'eoeirraengae'menet theepgwer re eltver 119 can’'be usecP to support a

wide variety of garments. For example, referring to FIG. 6, the power receiver
112 can be used to support a garment 156, such as a jacket, that can include
one or more embedded electronic devices 158. A portion of the garment 156
has been cut away to show part of the following components of the power
receiver: the body 140, the inductor plate 146 and the charging coil 148,
Merely for illustrative purposes and not intended to limit the invention in any
way, the electronic device 158 can be a mobile phone, a radio, a camera or a
GPS tracker. As an example and as explained earlier, the power receiver 112
can be in the shape of a conventional clothes hanger. Thus, in this

embodiment, to support the garment 156, the garment 156 can be slipped

12



15 112 can be used to support a garnment 156, such as a
jacket, that can include one or nore enbedded

we@b@atitoms ¢ devi ces 158. A portion of the gar neCi/USH64/016682
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has been cut away to show part of the foll ow ng
conmponents of the power receiver: the body 140, the

i nductor plate 146 and the charging coil 148. Merely

f contoltheipbnat reteivan Pigsiaca Risidosiniilal entirdpiodeks BF blacing an
the invention in any 20 way, the electronic device 158

cadtible of diBtRingeorPE @BRveAtidiRd bRthds Ragéa or a &GS
tracker. As an exanple and as explained earlier, the

power rIﬁC&ieVﬁi?riﬁg%ﬁlﬁEhé’&lebﬂq.ﬁiggd’eﬁlﬂ%oﬁé’éaﬁ include a power

convent i onal anger.

e I : u t raent, 156, th ar ment .
T B ARG SO Rbbip BeaorEaidrunenatse.
onto the power receiver 112 jn, shion simlar to

¢ el he 1R0ADe A FonlenisbRopoRPLs oG B¥ihas one or
conventiﬁnal Ioéhes,hanger. In one arrangenent, the

o TBQHS 55Pa  Geabie patieries, &) the 1sggend Cpatgng ceibiF2cande

and the garnment 156 can include a second chargi ng coi
16%ecticatlyCqpirg tastherpewartuten 168. A resiifieni §B &l eonverting the
power source, such as one or nore rechargeable

baheeging surrantite & ©G cuwent carabg plageddidtwa6A thasebend charging
el ectrically coupled to the power source 160. A

r eoilitti2eandlihe fowercspures t1B0gIf heedeghar gi ng current to
a DC current can be placed between the second charging

coi | 16% aetddid2elistOWREnSRE peet $ekeiidr ﬂﬁ&eﬁ%gaé%d%ith the

noted earlier, when the power receiver 112 i s gaged

Wigdhvelr EstriB@erH 16 ﬁﬁ W@H&ﬁénﬂnﬂa‘?&fﬁﬁ gﬁgupﬁgﬁ;é‘%a@@g coil 148 of

fl'ow t hrough the charging coi

0138 By P14 A AR TS 35 € pupporn, o
ORSEle 418 BB 0 00 47 EaRe L PSR o bbb SRt cparang
t r&giﬁ%&?{h% charging coil 148 can induce a charging current in the second
charging coil 162. This charging current can be used to recharge or replenish
the power source 160 of the electronic device 158. As a result, a user may
charge, for example, electronic devices embedded in an article, such as a
garment, that is supported by the power receiver 112 when the power
receiver 112 is engaged with the power distributor 110. It must be noted,
however, that the power receiver 112 is not limited to supporting articles of
clothing, as the power receiver 112 can support any suitable article that may
or may not include one or more embedded electronic devices.

In another arrangement and referring back to FIG. 5, the power

receiver 112 may include an LED 164, which can illuminate if the power

13



15 charging coil 162. This charging current can be
used to recharge or replenish the power source 160 of

W b@4al2¢3 roni ¢ device 158. As a result, a usePCTHF2004/016682
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charge, for exanple, electronic devices enbedded in an
article, such as a garnment, that is supported by the
power receiver 112 when the power receiver 112 is

engagivar Wi Rhis praepeptyvarigagiedtwitttiegsoviddisiributatsti dein one
not ed, 20 however, that the power receiver 112 is not

| T afrdRgbrhOnts YRPDED T84 8drt bélceBipRid tocArff Slifdhie ?értfoﬂeof either
power receiver 112 can support any sui'table article

t hab ﬂ?@tywiré’gSW tRQebivd 152 1ou raere%ﬂﬁ%giggg desired. This

el ect I'_Onl c devices. In another arran eman_t a 112
54 iy il RS Slr A 2 e
L3 98213 B Tt AR IR R pbFAC R 2T e 1

one arrangenent, the LED 164 can be coupled to any
sd?‘?)ﬁ@is@a}b%mc?%e%ionéh?Iﬁ’é’Werth?é”l?li‘tPéﬂ1% re 150 or the
second wire 152, through a rectifier if so desired.

This ifRemainiag Wih fén Ss the/eower weeivedild &tray atso include a
user that the first and second 5 wires 150, 152 are in
prayyteh tamhtaconivotingtthe flpovefrcustant throgh tAd eirtED1 3464 The
may al so be nmounted on the power distributor 110.

Reaweitchi 185 miaytbe~t&aiplSd to hry poit&isle rpeekdry of thEldrouy! 5. S one
include a switch 166 for controlling the flow of

c wrmisadinient oregérrihh@o FlGSU Btante): thé RvitcAWeaCtun 68 p‘i’@ééAtrJre

be coupled to any suitable portion of the circuit 154.

| sepRRiveGURRRASH WREH an'#HiGE! sttt 491Hd @*meﬁht?@f % mﬂl‘?ﬁ@d on the

switch 166 can be pressure " sensitive~suc

oD GhBiE A eb IRt T sl 1D BafEiirelelall
ARG e RO biloU8 A bFR 184 BN Whd e

article, e.g., the garment 156, is removed from the power receiver 112, the

switch 166 may open, which prevents current from flowing through the circuit
154.

Referring to FIG. 7, an example of an application for mounting the
power distributor 110 is shown. In this example, the power distributor 110 can
be mounted in a closet 167 and can serve a function similar to that of a
conventional closet rod or bracket. The power distributor 110 can be any
suitable length and can support any suitable number of power receivers 112,
which can permit a user to charge and/or support any suitable number of
articles. Of course, the invention is not limited to being mounted in a closet,

as the charging system 100 can be disposed in any other suitable location.
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article, e.g., the garment 156, is renmoved fromthe
power receiver 112, the 15 switch 166 may open, which

w@e@am2s3 current fromflowi ng through the cirBCi/US2004/016682
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154. Referring to FIG 7, an exanple of an application
for nounting the power distributor 110 is shown. In
this exanple, the power distributor 110 can be

nmount edRéferin@toBKS. 8l8He podet AstSRItYE 1 0 CHAGHEIGAe one or more
simlar to that of a 20 conventional closet rod or

brgglk Blount1 ¢68.0WRE \WHIFMbURE P58 4R iy d 8 fat¥ner 170 and an

sui table I ength and can support any sultabl e nunber

PO tUrE Giglllzvﬂ{réu%&hicmqusﬁggﬁZb%%g? ﬁ%ﬂéo‘.’ As an

chdrge and/dr ‘support any suita

artJj ) r t i nvention. s not, | i m,t to
Pl i igSfateR T7zp caf0d ¥ SBta B hhalo s, S HsiS s
can _be dj sposed in gny other, suitable |ocation. 14 WD

S eDaisol O R UBof 04 ptieuns HevrahditBIRs THPdo Swalor any
the power distributor 110 can include one or nore wall
mﬂmg%sqré@e-The wal | nmounts 168 can include a fastener
170 and_an aperture 172, through which the fastener

170 mayReferingierkléd 9, an exampig charging syatsner®0 in70
can be a screwor a nail. As such, these wall 5 nounts
1egcomanse witethet ioveriive arrahgemenisris ghewni tHerer tHeléharging
a wall or any other surface. Referring to FIG 9, an

exsysigm 100 cancihelude gl thg slameaGreviouslyTisdabed alol/d except
the inventive arrangenents is shown. Here, the

c hpagtheghovwersdistbdfP 198rtdnse k@l&ti@l%s@ﬁﬁ. %Js%ﬂ?@ia?nple, the

previously described above except 1 at the powe

b 1038 TR A Sy 39 8 o 51 g e o

SRR LOaRUREPYS ul bLIE S DYBIRG Blen i RS AT
distributor 110 can include a wall mount 168 for securing the power distributor
110 to, for example, a wall. This particular arrangement operates in
accordance with the description above; however, using a shorter power
distributor 110 may increase the number of locations where a user can place
or use the charging system 100.

Referring to FIG. 10, an alternative embodiment of the present
invention is iIIustrafed. In this arrangement, the power distributor 110 can be
similar to the embodiments previously described. In addition, the power
receiver 112 can include all or at least a portion of the features described in
relation to previous embodiments. For example, the power receiver 112 can

include the switch 166. In this example, however, the power receiver 112 can

include at least one first coupling 170, which can be coupled to the circuit

15



di stributor 110 can include a wall nount 168 for
securing the power distributor 110 to, for exanple, a

wowados/112Pind s particul ar arrangenent operates i nPABUS2004/016682
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accordance with the description above; however, using
a shorter power distributor 110 may increase the
nunber of |ocations where a user can place or use the

chtB4)i Heres tisé powkd Pecat@drer 12 edh tateflcGoowér frém the power
alternative enbodi nent of the present invention s

| | disgibutdred e
di slt ri butror Olélﬂ(i)u ggﬂr‘]%ggéfélwgl m | zggé?ge?ﬁ:\eﬁ%g%lmoq ErZacr)] ts

previ OLﬁéfﬁrﬂf}g t@fdﬂ 'tﬂ? %ﬁWe? kéﬁélvérhlel ?@é(ﬁ%ué;ﬁ&? bvgeclrment

112 can 1 ncl east a portlon 0
et g Eelds e ope U RBsRRII SR Bre. As shgpm, the

CREEL 1P B SiBcEzsoaig c[‘éafphﬁéq”@aw e E%gpupned toa
cou ling 170, which can be coupled to the circuit
zﬁ%ﬂ@%ié O pEtheslestienisidayice 1984 Boipihe flftﬁh@oqaamﬂo

recel ver 112 can receive power fromthe power

di and theesond ougliag d 48 candnelude anpissiitpbleestruaiutenfior permitting
first coupling 170. Referring to FIG 11, the power

r ébeifivgircoupling 47 0sanshitietsegogd coapling 138 tdy alactjcallyengage one
nore enbedded el ectroni c devices 158. As shown, the 5

gamnutindr. 1aSacasult,thé pdeven recsastd! ocam tragsfer fpowéﬁ tiedugh the
can be coupled to a power source 160 of the electronic

deirsicsoublifig 1Botdnd e dddopd c@ﬂ%nhg Ag2kd @hafdtHdSower source

second coupling 172 can include any suitable structure

f01r600@frtﬂbtéléd193mé Bév.t:éﬁ%fs QRYRL Ry E%é}ﬁdtﬁeﬁgo\ﬁ&ﬁ%ggwerﬁz

coupling 17 ect rlcaf y engage “one  anot

r I oVer
tﬁc%@uﬂgﬁenbﬁ%@gvﬁrs é@%?g&%ﬁ@@@?za@ow fdesir
ling. 17 ower sourc
@%pp&%r@siréweiqi‘é%an ’ﬁg?‘ﬁ? RgHBeTR AL e Vilidsse i
recel.ver H% .
receives. e power receiver 112 receives DC, it may not be necessary for
the garment 156 to include a rectifier, such as rectifier 163.
While the preferred embodiments of the invention have been illustrated
and described, it will be clear that the invention is not so limited. Numerous
modifications, changes, variations, substitutions and equivalents will occur to

those skilled in the art without departing from the spirit and scope of the

present invention as defined by the appended claims.
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can receive either DC or AC fromthe power distributor
110, and, if desired, the power distributor 110 can

wo eduae2the magni tude of the voltage that it PEDERWe$016682
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If the power receiver 112 receives DC, it may not be
necessary for 15 the garnment 156 to include a
rectifier, such as rectifier 163. Wile the preferred
enbodi nents of the inventiogLives been illustrated
and described, it will be clear that the invention is

nolhe®id dlHIN&dlis: Numer ous  nodi fi cati ons, changes,
variations, substitutions and equivalents will occur

to thope skjl 40t L h ti
the spifit ananarindshBrfich shalgil bR BBl Wiess. Smorising
defined by the appended clains. 16 WO 2004/112213

PCT/ US2004/ oﬁ@%’gpgﬁﬁi%’ 3ot is claimed is: 1. A

chargi ng system for chargi el ectroni ¢ devj ces,

conpri si ng: 2 ROYEHERCENESt Wﬁgiﬂ'%??'da(?@”@' @stpibuiqr transfers power
recei ver, wherein said power distributor transfers

pdRsaid pewenreeaivaiayharseaid peweasieeeivern engaamsrsaid peweer
engages said power distributor; wherein said power
rei?%ﬁrlbgtorl nduces a charging current in an article

that is supported by said power receiver. 10 2. The

syst em accorwherwgirt saidlpapwer feceiberiadacesiachpeyirg current in an
receiver conprises an inductor plate having a first

c hatigentbacieiduppdttet by sdid pewer isceivergar ment having an
enbedded el ectroni c device, wherein the garnent

i ncl udes a second charging coil and wherein said first
chargi ng coil induces

2. The system according to claim 1, wherein said power receiver
comprises an inductor plate having a first charging coil and the article is a
garment having an embedded electronic device, wherein the garment
includes a second charging coil and wherein said first charging coil induces

the charging current in the second charging coil.

3. The system according to claim 2, wherein the second charging
coil and the electronic device are electrically coupled and wherein the
charging current induced in the second charging coil charges a power source

of the electronic device.
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15 the charging current in the second charging coil.
3. The system according to claim2, wherein the second

we@b@rginzgs coil and the el ectronic device are PCT/US2004/016682
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electrically coupled and wherein the charging current
i nduced in the second charging coil charges a power
source 20 of the electronic device. 17 WD 2004/112213
PCT/ US2004/ 016682 4. The system according to claim 1,
wherei n said power receiver conprises an inductor

pl ate havi norie §AERT AL F@hb to /IDANW, wivsksf Qﬁgﬁog\ﬂr'?gceiver

@h
attached to sai d inductor ppate, a stemrotata
COolph y r .
oadstarf Aol e @ Hao.a Shaftig B BN seid BoRTbeing
cl al i [ r.distributor c ris
criaidRpe Rl BB PR, St Sl Spup OB e Bofl and
di stributor. 10 wherei ai d_channel receives said
pdtgst %@?W@chrﬁgﬁ%‘?rﬁ?@awdféorﬁ Stefbcej ver to
engage said power distributor. 6. The system according
to claiml, wherein said power distributor conprises
a wall nount for securing said power distributor to a
wal | . 15 18
5. The system according to claim 1, wherein said power distributor
comprises a channel running substantially along said power distribufor,

wherein said channel receives said power receiver to permit said power

receiver to engage said power distributor.

6. The system according to claim 1, wherein said power distributor

comprises a wall mount for securing said power distributor to a wall.
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