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ANTENNA AND CONTROL DEVI CE EMPLOYI NG SAME BACKGROUND
WER00E0IE214NVENTI ON The present invention rel at eBCT/0S2005/021892
antennas and in particular, to radio frequency
antennas for transmtting and receiving radio
frequency (RF) signals. Even nore particularly, the
present invention relates to a conpact antenna, which
is provided for use in connection with a radio
frequency controlled Iighting control system In
particular, the present invention relates to an
antenna which is provided on a lighting control
devi ce, for exanple, a light dimer, and which
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The present invention is directed to an antenna of compact design which can be included
within the lighting control device, for example a light dimmer, and which fits into a standard electrical

wall box. The invention is also directed to a lighting control device itself, either a master or local
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requires less insulation or is isolated fromthe AC
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magneti cal I'y coup firs e antenna
conpr i shhp gbjea}ts 'ggtpq myyptloa ﬁre@]swtup\feé by an@@mlqabqontﬁé(;qvtgeadagtmo be
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t hi&pppnlt ke hoingt h@ter}l@lﬁ@vmeT&t@o@hjg&lﬁ‘etySchéﬁ thé é’l&trlcﬂ Vi@INbdx A tontrollably

ta;cgrhdg%h%e? de@‘%y éogt\.'/a%gd WIXNthecf\ou sing for con[;ollengnhe status of the controlled electrical

device, a control circuit contained in the housing, a transmitter and/or receiver contained in the

housing, and an antenna adapted to receive a signal at a specified frequency from a remote control
{00661316.1}



receiving radi o frequency signals at a specified

frequency conprising a first printed circuit board
wa@ompniaing a first [ oop of conductive materi abChas2008021892

at |least one break in said | oop and a capacitance

i ncluding a capacitor bridging the break, the I oop

having an inductance and formgng a circuit with the

capaci tance, the circuit conprising the |oop and the

capaci tance being resonant at the specified frequency;
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S eaactohtROR: Ve Bad Shkhus tirthit ﬁoﬂienhc}felp‘fbhl}’ollf@gﬂﬁiohmhﬂlyconductlve
c Idre_:\g (me%qld/%rog?egvmg.ﬁﬁléna‘? %ﬁ)né % de:org?ol cinrﬁundfor rﬁ)\r/ogﬁi{nrgg F]lgrlaz_xﬁ tg gaé rgmoote
achiteldedcdyy indinatethestdtus iotaid cawuplied electitelde 6@, thdmphadohmpisipga first
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ngé'bgtgg%{]c?%trde ﬁl@‘éltlal ﬁa@l‘n% Ltyea%legﬁeZU{égk ?t@auﬁio?po%\{i 4 %@Acrté@@t lb(illga
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EﬂXeﬂ SF‘G“‘{ Rep o F‘lé‘é‘thYed’Bfe“M ngendsadaptst 9 85 e %i“b‘iaﬂ?y coupled to
camdu:@tdlrylet tlestae loﬁ;ﬁ)lﬁﬁr@ls%&ﬁhtl\i‘uytohlyIﬁlagdaﬁ:awsmerdgo s‘amrfrst loop, said
rstt n% seclor{(]iqo ! ht%cif&a@i% uaS log%)famts the lo ?n,EeE (g)fl the%d gr!des&:%r(d loo s bemg
devi ce, a con F o™ ®ont af ned 6
tﬁdn@wmmnem“dndb@m&m@belver contalned |n the hou3|ng,

and an Tﬁ@&b?e@@ ar tﬁ&ﬁﬁ‘ﬁhﬁ;ﬁ ale Qisd RESIY 6y BerdtORAkol é‘ché‘adapted to be
speci fied frequency froma renote contr ol 16 |
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connection, an electrical control device connected to

a controlled electrical device, the renote contro
walewicoa21ednpri si ng a housing, a support yoke crPOpUSDIOS/021892

t he housing, the support yoke having a fastening

device for coupling the yoke to the electrical wal

box, a control circuit contained in the housing, a

transmtter and/or receiver contained in the housing,

an antenna, at |east one actuator coupled to said

CORb &R fir& hr(d‘”swo&d l&st &Ermél/@i% 1%&&.9%'1005 het gt f#&arﬁ@&BJdQJ)ops
the status of the control | ectrical device, said
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recei ver of coupling a signal fromthe renote control
device to said control circuit for renotely
w@onbnaisi ng said control |l ably conductive devipPer/us2005/021892
and/or receiving a signal fromsaid control circuit
for providing a signal to said renote control device
to indicate the status of sai@d.controlled electrical
devi ce, the antenna conprising a first |oop of
conductive material having at |east one break in said
| ocmprmamgl tha eleaimal&b[tuanﬁecé thtgab dic&goaheﬁsamaeﬂ tlieantlbﬂédd@i:tﬂ@l device,
ci arng}a oF chelvintg F]aldts n'ggrgm aaé(%/ g%nélgr Itt]rg} eP&ncal contEo?cﬂ%lﬁepfo o pr(fVldgngasngnal
t hte sdibprodriguit thald@aptacstztﬂam&@dbmtm@d Flasrmlaimlceahe etnhena comprising
S pz?ﬁ;rktfldoFgfcfoﬁcﬁgHgmgynal lﬁwﬁf& Qgsgorle @QQ( 19£a1dq&)[a ‘QMPJ&QQSE ance including a
mat eri al havin wo ends adapted to be el ectrlcaH‘
c oWpAC bridging the g'ﬁ%kr B¢ logn heying an indpqipacesiad BFRIng asdpittydth H‘g
S URSdcadtd @é idduitddh nsﬂ‘@@i@ Wob Qﬁ'tﬂe)ﬁa;ﬁ@tﬁﬂ@k &:ﬁ’ngtr@orﬁﬁ'aghéc dpbcfifed
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%nﬁ salJ ﬁrsg ?08 gaS/{n?Qr% P S\%%XFS s% %targD llg?' rparageég) tl%e é) dl%ﬁis gf thDee"‘l;Eer ol
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deyiGfngCeRRRgioh SithelifReiof MR Ok %%e%kc%ﬁﬁaﬁ%gﬁdravg&w ce,
the rempote control device conprising a housing, a
support yoke coupled to the housing, the support yoke
ge'_gp OESTRIBEONIOR Ta{EijalwaNasld havi ng a fastening

evi ce

or cou to ical v .
o s T FEP ARy b R 1 BAE TG fipBescripion
traiﬁeaﬁertrtcerotlanmb’mtgs medeh:ver contained in the housing,
an antep
cont r ol g?rsl&ogvts k|§&%¥aﬁr‘2fﬂ§f g'gcgystq&rng CQIHIBIle%qIFEtl(R% %?!ngg maklrcxﬁ use of
t htbe atennaaecopgfng tdhe Rtfém ipsintiead el ectri cal device, said

-anten naF@@@ﬁHw@@ anS’thﬁ blBJk%Bér% bf aalgﬁtlng BRlroldtvi@ s8RGEH dilmBet,
frequency fromthe control circuit to said el ectri cal

c oﬁlﬂlf}kjf ade@e&il t(tlé)th I 5Cﬁld? ré)lntrql @&r@‘s% c%trgll r@ﬁéﬂmpéqad ﬁsda@zll as transmit status
Spagialk bcﬁd:rrfufg&lﬁkliﬁﬁ]ﬁ&ftlfeﬂ@dﬁl&&,l d eI ect rical cont r oI
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coupl i nEjg.9as al emilogerimplifiginThematd porepadtivotievcaf khe difst entboditnére of the
anSn‘?eﬂﬁTaachoQﬂng‘ioetHPJr&!mYm{eQ%ﬁ13 16. 1}controlling the

el ectrical control device thereby to control the

st at us O8s- {378d Fohtvr HP 6 bester e resatetivelyyef@ drst egbgdigent of the main
I eR6) pHnRPci%al Khard] gnal fromsaid antenna fromthe

el ectrical control device for gr ovi di ng a si

sai d colBy AEI4BUY 1 10f B PHGT VGt dePHBY M %ﬁaa¢§°%fem§°£e"aem of the
comhmtmb;b@mlteel:n&mtﬁdamal devi ce, the antenna corrprl sing a

first | lglg Se aad ?fo ua%%r%a“c? bor[gxtaslrw ar'es%egtzv\élliyhog P (Lﬁi % ognmerg gFthe main

break i n®sai C 't &

caperirined cigrit wgidng t he break, the |oop having an

I nduct ang g AR of &Bme@g.e@omerf&mp el chdignfippact tance,
the circbit conprising t d‘ capaci t ance

bei ng rBsdrdwrnatigtly shoys @b@?ﬁffci“éﬁﬂ 'ﬁ%@qaéﬁregﬁenst&s 8fgkegppgnant loop
| ogenfifof O prdddmtiiviiBionat eri al having two ends adapted to
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the control circuit, the second | oop being
substantially only magnetically coupled to said first

wo omp/00mnsl said first |oop having a main | oop PXI/ES2005/021892
substantially parallel to the plane of the yoke. Oher
features and advantages of the present invention wll
become apparent fromthe fol |gwi ng description of the
i nvention which refers to the .acconpanyi ng draw ngs.
BRI EF DESCRI PTI ON OF THE DRAW NGS The invention w ||

Now be rgles GbhPesdrshediv@kBab e lighl@itnmhd: adcdtdihdts h pedeRWWivEBGion
detai |l ed description w reference to the drawi ngs in

W th
wiiteRTRorat g @ firsyembpfipent of s PyERe it gresit 'BEnE™r adi o |
f r equerFy9 showd « @dst @diohdl gkt bMadigiains toaml Bakce BghptSe: adimridn e
ant enna. accor.di ng .t he ent invention;, Fig. 2
sﬁ%&goramg%ﬁ%ft?nf‘? (gg]egfe%gw‘gﬁ(tgé’r amof a lighting control
devi ce Figs Utihangapledediperspestive vighiofhdinmeranorperatidg the araypd-pf the present
regeiye control signals for controlling a lanp |oad as
well as transmt status signals concerning the status,
of t he figahiphevsaeethegmpodiment pfdhpantaina aagerdipeio B pregeptinygition in
f Ghich e mamt@P RBorAEIGH pakibh @ mbtal phi @anfpe€BRNIr fisOMe Bl theGDke of the
Fi W.4 i s Zg expl oded sinplified schematic perspective
ViSRSt PR 99 st  enbodi ment of the antenna according
10 t he Fix Esbows therfsed pbp dfithe abiprgaof Frallamd 5b show a top
and bot{ O ¥iRWsidf ASP&GHaNEIY ocrgf 1@ first embodi ment
of the main loop printed circuit board; Figs. 5c and
5d shoWther ?l}iﬁsts ayrepe fcb'mtag?Séxw’he pressiy é@fqtigre\yig becgypie ggparent from the
seelind ierash, VB folfvst he main | oop printed circuit
board; Figs. 5e and 5f show a top and bottom vi ew,
respectively, of a third enbodi mrent of the main | oop
p rDBTAEEDADESCRIATINNAF OHE MVENTONhows an expl oded vi ew
of the \{/lﬁler?f rlen%gﬁov\ptg lhgﬁr%gm %! tnecalﬂleanagr(l)&%lgl;ol lﬁ)litg(')c rzing to the present
schemat| ca Fy shows the efectrical an magnei)lc »
c herertior eanjpgiteicegpopdntsofradie Seapaen coptrodes! liahting pantiol @fstemh 8uch a
Prs@a@itt co!nm%t%@fnio%;bui{dglgﬁgéval%ﬁelgcﬁicg-po@er %Qmo,ghown in Fig. 1. Only
perspective view of a || %ht di mrer according t

th
D et side LI FSHHUS HIOBP B 12at | THE e M GrouREce pekbowgy Wit

t hie eadepten B Bingddlink ghtify @B@Ndevicd3ExaiiicO i existifl staBdad QMg Sontrol

Crs%ﬁélessa%g 5iirn%gra!h0\}v/cj,v§r\l\{m% anae iln lhgp&ilidmg %‘Rgn itsa%ltssagetgil Cp?e nt the
conprising a aimer: i'ncorporati ngsthes ARTERNLC S RE

prcgrg@hﬁ.mciiweﬁtcim@mgly, the system shown in Fig. I can be used to provide remote control of a
building lighting system without installing any additional wires. This is particularly useful to retrofit
an existing building for remote control without expensive construction work and rewiring. However,
systems of this type can also be employed in new construction to reduce the amount of wiring
necessary. All control functions are accomplished by radio frequency signals transmitted between
master and lighting control devices, lighting control devices and repeaters, and masters and repeaters,
as appropriate.

According to such a system, a master control device 20 may be installed having a plurality of
controls and status indicators 22 which control various lamps assigned to the various control
actuators. The assignment of the particular lamps to particular control buttons can be in accordance

with the previously known Lutron Radio RA system. That system is described, for example, in U.S.
{00661316.1}



Fig. 10 is an expl oded perspective view of a di mrer

i ncorporating the antenna of the present invention;
woe@s/0d2i4shows anot her enbodi ment of the ant enPer/Us2005/021892

according to the present invention in which the main

loop is fornmed in part by a netal part stanped from or

fastened to the yoke of the eJgectrical control device,

Fig. 12 shows the feed | oop of the antenna of Fig. 11;

and Fig. 13 shows a side view of the antenna of Fig.

1 l)ater(aNhe 5, 9GUBES, Sﬁiﬁ(ﬂﬂ e ofhard, tl&dﬁt&ﬂ&l&gﬁﬁes @f whidr@re incorporated

t f
E/ e1renc I nr\él%ml'ﬁ Onast\é\{l dev1ceg8 mﬁl%g) frf) F\)t Q‘[ﬁ‘é‘?"‘,&?’?ﬁbs‘ l?ldden from view

escrip I on,
DE@@R&)@TrIa(}ﬂte@i) 5ﬁ|sHE:c¢:W@Wb@@ts\ﬂdnhﬂq@a«s&mﬂﬂomwd oud thres
drfmee Y Sthe Thr BV RNAuB AR 2GRN R 25 Y| &@999{{6 s b er 26. 1f

.ﬁfgr esent | nvention conprise conp nent ara
rtdyiopsbmestepavises 2P Fagite pravice ghvalisrousigdsnasin unsercﬁltséo can

S Va5sb EdBrdv&ie@ Orfhé Q@s‘iee Ghid 30 1iscﬁdelhtlff@d hui \Jad-'m'aﬁht Phadicd Wécﬁt@éjlt is installed into
el ectri i ca shown in Fi t he

it e R a0 Tiertl iy ERBRGH e g gl gnene
nettordank tcﬂhuimghtau.ndmbh ingdeafren nov. Atyownber Wintaktertuhie, either of the

e)ﬁa%ﬁg%) tﬁﬁ 26) ralll w%li %oun tg% g\ty{; %antEJ s?/s!te devi ces to

et he' exi dard” ont r ol
SW t chédscondink tqithﬁrwetprs desmbmwveateder remaﬁgéo mpy dldede provided to

b LéhJuFi'tlﬁgeva Eénﬂ)gnelntsof [ﬁ@ Qﬁt%l% Q/ﬁlVreJeQ/e ihgm’ @mﬁ 1czl:tlb§s 1&191%& c9rltrol
functions. Accordin tl)c/s,t em shown in Fig. 1 can

D EREED TS s BG4 575 S Anetyah  ransviain nd
| Irg:hﬁnhg]gdls freduenay MgnblEIOEHé rdpéhﬁet ahyl de Iii@;ve&.ﬁ}Sy aﬁdﬂkfbdnﬁerIA plugged into
al. t

waﬁ utlet Jg %heI r&peger scrlbeg in the aHove -1 entlﬁF(P pa{e{ltﬁ| ou(tte té@% B:gﬁ)gr %Peand

ex! st1ng bu ¥6r tefote contro
C oRgtrrdenddei26 pouldde kat@rm dowegadirathiengan vido\etweesformen2ét ens  of

this t YA feadt 83 llgtltlﬁgcopgol @&Rl& 5 1§El‘ovuﬂ:d Qth ﬁ%lﬁg Jnli&gdng fkc&r@mg to

reduce t he anount W Trilng necessary cont
f (i PrBhigveatios: E'tedksﬁwg Festie devipg 5¢ aéﬁpeﬁlequ é*ﬁfulé'ﬂetyatlsril Yjhanapual

:ﬁjrc&{ﬁrﬁmuft&n%d @NWQ&IS@?@EI?J of &Bav.hg e fa&]%n@@&%zﬂ@ﬂrom the master units
eV| r ers
b Brg ey sBleE R Gar S5H S dpor G gy (e s0

S poiferaalySymble of tragmiraigtralio fequebdy Gignatkey the @pe@r 4vayd hidter units 20 and

I 1y toamf{)r%qh ée{\lﬁlitsgzﬁ Bmle lsjt([atesj (jf f af?ectec? QIQ$ %rquhﬁs & dl‘hg’ {’ﬁ] nzf c?nrrol

i ndi cat ors ) | control varil ous
t HeviszaP maxeompe divimen for example.gnd My dnchidesy r@mﬂw st@ws indipating

PaEide€ Wr BfambR MR et'thm%@roﬁés QLHDRY an@ON bl B § 4, QRksh lﬁ(ﬁ&te%
in accordance with t F)r evi ously known Lutron Radi o

M“Wgtaé?ﬁw%%ffheéw% I thegisey, eE‘E’r"idHétEfs >4 Y be Qisestaticy LEDg or fiber
U.oftic pfp0€) @6itiBrededve lidnk Baitee Rbm Nasble 15un9&50n4d4ﬁce§§\.dh as llght emlttmg

aﬁl?og 91 aﬁdltlonml%e l%ht?ntéttggngr%l’ devnce%o mcFudes gmgalng’ §:8 fo or settmg the mtenSIty level,
for example such means 58 may comprise an up/down rocker switch. Furthermore, an on/off switch
59 may be provided to disable the operation of the lamp. The on/off switch 59 may comprise an air
gap switch that completely isolates the lamp from the dimmer circuit, for example, when performing
lamp maintenance. A plurality of lighting control devices 50 controlling respective lamps 54 can be

provided according to the system described. While dimmer 50 and master 30 are described here as
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by reference herein. The master device 20 includes an
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wez2d0en0Eks ant enna) and receives and transmts PemUS2005/021892
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| anp mai ntenance. A plurality of lighting contro

devi ces 50 controlling respective |anps 54 can be
w@eameiakas according to the system descri bed. Wi1/852005/021892

di mer 50 and nmaster 30 are described here as {006013
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a representation of the energy delivered to radiation.
The |osses in the main |oop 210 are represented by a
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coupling is shown schematically in Fig. 3 by an idea
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can be trimred (using a trinmable capacitor) to adjust
the resonant frequency of the main | oop. The
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LC circuit. The current in the LCcircuit is at a

maxi mum magni t ude when the RF signal being transmtted

or received is at the resonant, frequency determ ned by
the i nductance L and capacitance C of the main | oop
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Fig. 6 shows an expl oded view of the feed | oop printed
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suitably. Fig. 8 is a perspective view of a di mer
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Neutral, Hot, and accessory control, respectively. Into the back cover cap 500, a dimmer printed

circuit board 502 is provided coupled to the antenna 300 already described. The feed loop PCB 350
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These nechani sns woul d be di sposed on top of the

di mrer assenbly shown in Fig. 8. These nmechani sns have
w@oogeosaky not been shown in Fig. 8 so as to reerakne21892

structure of the antenna according to the present

I nvention. However, Fig. 10 shows details of the

on/ of f and di nm ng actuati ng- mechani sns. Wth

reference to Fig. 8, a perspective view of a |ight

di mer 50 incorporating the antenna of the present
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In contrast to the prior art antenna shown in U.S. Patent Nos. 5,982,103 and 5,736,965, the

entire disclosures of which are incorporated by reference herein, because the main loop printed circuit
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must be nmounted on the outer surface of the yoke 518.
The feed loop printed circuit board is isolated from
w0 b@eedias | oop and coupled to it substantial | yponug2005/021892
magnetically. The main | oop printed circuit board 310
may be held to the yoke by a heat stake having posts
528, which attach the nmain logp to the yoke at areas
of mnimal current density as expl ai ned above. There
is an aperture in the yoke 518 at the | ocation where
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PCB 502 al so includes a suitable power supply 116 and
a mcroprocessor control circuit 108 that is
wa@otbnadiked by signals received fromthe ant enper/88105/021892
and which transmts signals to the antenna 300
concerning the status of the controlled |anp. The
di mmer PCB 502 al so includes_gplurality of |ight
emtting diodes (LEDs) 506, which indicate the status
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entire disclosures of which are incorporated by
reference herein, because the main | oop printed

W@ 2006100214 006613 16. 1} board 3 10 is el ectri cabdmUsS2005/021892
isolated fromthe feed loop printed circuit board, the
anmount of insulation necessary between the user
act uat abl e and contactabl e sy%_aces 52, 58, 59, 530
and the face plate of the lighting control device and
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feed | G@fde L }:om%lﬁlg b&\!vJeIQME Fnalp Q@ﬂ' é#ld l?h§ Qeed l§opQL s%Gs'iam a‘i’l?l/lla Yhe magnetic

connected to t ower |ines may be

| i fieh Yofiglesis cw@réﬁfthew'astlcrmwvé?camb'é@aﬂ@ ée%'loomh@latwely

| Sigdigattcn pr ovi ded by the nagnetic coupling bet vveen

the fe the main | oop |nt it

boar o 315 1S et heta gt Rge Sisatane L o0 ey gl devie

nanmrpbn(amrg all®p erodmnedicen tiedoop Areenydieea HdiBlood radiaing teceivingPpart which
via the ground network of

t he&g{m@%a?"qu aﬁysc‘%%{lééilr?ﬁ %C%L‘I(F)g addition to thé above

benef i tEurthen éleawtaérmad rgfeiving gaip oo & irplatedhiyaamthe el 1pap bpagesh of the

SNRdubRE cdupig atdfus B&e@mFeq@@%@&ﬁﬁtuo%h%&tldnfﬂnetadg% P&k bhe Bdnker of

at ent s, OC(':’\gg I n%? ty a snal Ortl on at the center
ofe‘ef'ﬁ‘éa $18%ke Aglpsired fegtyje ofp dimamen (3 the é‘ﬂ'&Y ReTPlasHBOIRE infgfiace
t heseABly EitBFata 6Q0H, dkzelgrotx@r drih @tc) R itker mtaﬁeﬂ{amm difrentiSRr in

y Qg Gy amatg By oty PRl Frea e sy PR Fioiantirose
38ﬂd otmprareemsd ¢ hnce. IBdneanttha thlene sus basujiadld eberticabifoldtibre
wq}eg\]eenmlee”igg vgltagé: J}@UIW&%C%%CT ﬁé:é %Qﬁ)tahy&&fyce thtdthﬁe JSQ‘ Q&QOUCh to

coul fdstened wth screws, rivets or ot
f Qe epricalshaelyst eni ng means (e.g. welding) to t he
yoke 38&rthefhte, l:l"@ m&nﬁgéasﬂysturﬂlbl&ﬂ@rsa@ﬂdeaalﬁé &dﬁl@d 1ﬂﬁﬁjbe tuned by
di st ance abov]e Ee Pﬁ Lf
selATEE 2 3 8 FH“’t“h é‘“&% é"‘%‘%’?“"b@i “4 ?“§"°8 M é‘ﬁ&‘é"“‘“&t‘het"‘i‘i’é“‘"‘s“c
endlpa%e ah givérevalua nius@@4he ciph@tadca R @enetailypr@8ld sthce adjusting the
I fromth 382 by a dielectric nenber
E&Ct\?\%gg il 'acts ﬂggosgtes glgfbea"f:af tla ce between the end 386
of | andurt®8upra thd ptitheey and keeka@gRuctiisesarecieridy apuplddh &hd aateme

38AmBRbsh sBRs RsdnHehi@nhaidd AR O @ed CBERLY I mERTL BFcul Fubthifmore,
antenna 380. Therefore, when acting as a receiver,

c P aatspne isfield changrable g thehthe IRQUIMEYAS RSB iRy s hersangsdastiy iche feed

S&é}op chilg2 sldéld%ld @ChihimGze ARERAT it 386 samdlindch ey RatihoQiEeriRf toloh@in
tléel} Or?H F thelance 384daag ﬁ% \Q}it.

AT “é‘P'i/ ‘"a' T g‘ﬁ?"tﬁ"%ao"b"vf S U OYRVT HlT 4 GRRpaqt antennas

| coplearicrisognaliivigaa becalsé tie grasnadslortandeds dxtasled) h@iem@t easitygunable.
yoke 38{%rthermore, the antenna of the invention is less expensive to manufacture than the antennas

of the prior art.
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Fig. 12 shows one enbodi nent of a feed | oop 390, which

can be used with the lance 384. It is disposed through
wanoospenisng 392 formed bel ow the | ance 384. | nPCT/US2005/021892

particular, it would be disposed .through the opening

392 that is created when the | ance 384 is stanped out

of the yoke 382. Alternatively, if the lance is

secured to the yoke by fasteners or wel ded or

ot herwi se fastened to the yoke, an opening 392 is

formed HRbRKnt PeschidNERioP adbh de8libddGn feRERIY Sirtlch& ehESifnents

| oop 390. The teed | oop {0006 13 16 1[ 390 can al so be .

diREFeE BamSHhenyapiion PRt iR R and ¥ renyill Bisougpipaaret diose skilled

Subst sratTeraod, thiyesthav@niidiShbuRbe Ditetl R bE MBspa&fid diksclofue: herein, but

pQ%V%OH%Lgedgﬂﬁﬁibed enbodi nents to electrically

i SOPAY 8PP The yoke and the nain | oop. The feed

| oop 390 has two ends 396 for connection to the RF

control circuitry. Fig. 13 provides a side view of the

antenna 380 showi ng how the feed | oop 390 fits into

the opening 392 in the yoke 382 under the | ance 384.

The dielectric nenber 388 may be made from suitable

material. One suitable material is Rodgers 4010 or

3010 material and it can be laser trinmmed. A suitable

cl anpi ng neans nmay be provided to clanp the | ance end

386 to the dielectric nmenber 388 to prevent

i nadvertent changes in the capacitance. Alternatively,

the | ance 384 can be coupled to the yoke at both ends

by a dielectric nenber 388, effectively distributing

t he capacitance between the two ends of the | ance 384.

Any other suitable dielectric material can be chosen

for the dielectric nmenber 388. It is preferable that a

| ow | oss naterial be used. Losses in the resonating

capacitor will directly detract fromthe efficiency of

the | oop. Another source of possible |losses in the

| oop/ capacitor conmbination is in the dissimlar netals

form ng the yoke-to-capacitor junctions. If the yoke

is formed of alum num the al um num shoul d be abraded

prior to making the pressure contact and neans to

ensure continued pressure and additional oxidation

prevention should be used. The PCB form ng the

capaci tor should preferably be tinned, since a

tin/lead alum numjunction has a | ower potential for

corrosion than an al um nuncopper junction. Plating

sel ected areas (or "spot plating") of the yoke nmay

al so be possible. In an enbodi nent of the antenna 380,

the top of the lance 384 of the main loop is 0.125

i nch above the surface of the yoke. The |l ance is 0.045

inch thick and 0.120 inch wide. The loop is 2.18

i nches long. The | oop can be nade | onger. The

efficiency inproves as the |loop is nade | onger and

{00661316.1}



thus the encl osed area |larger. The efficiency of the

antenna 380 is directly related to the area encl osed
whyosheikoop. The height of the | ance 384 aboveCt/ti£2005/021892

yoke 382 is thus the nost sensitive paraneter for

efficiency. This height is directly limted by the

t hi ckness of the plastic face of the dimrer. To

provi de maxi num benefit, the-#ntenna 380 shoul d extend

as far as possible towards the faceplate of the

| i ghht BcicomEp@: device. Preferably, the feed | oop 390

shown in Fig. 12 is inserted into the slot 392 in the

yoke 3812 bel ng ttenr}gol a otrans torrecelve Slofr uexR: 31919115 ataslpedmﬁed
be encapsul at'€d*i"h brovr de the Vol tag

|gbhamnemem@qumauwmg006613 16 1}The f eed Ioop 390

may b e ﬁﬁg oo EfQHHdEJn@J nd@%&l%Lvn@taQ%mtaﬁcg bindGt maﬁce t-h@ekﬁamtance
i nch brass. op of the loop is preferably fo

ovaf W%ﬁn@ﬁwr\égmewb@eg FRERRRE £tk seesitipt Fraqerna ffﬂ t he
mai N | aPcond losP erﬁdlbyvetn{aendl vk RS8dsQflaptell & bk BISddicallyl cOiipled to

B A 5 A Sl 5 5 P8 o
fahddamemueﬁﬂhmammnmémsmmm housi ng of the feed | oop

MRy anchAfst B8 «TBlhobAAR rhAGSoop ik, 8ELbLS DS I BE ARNLENDA
hei ght an Sproﬁggénohbrote@gléﬁﬁgﬁ%nwé%%age fnce

colagps Peg ststantiebyparahe orraintiderbop and the feed |oop is

subst anhidahibita Mt @e Wits RIS biroflih@thdpowbR1ivdie8 loRh bibdutcal load.
constant of the plastic material encapsulating the

feed loop is-relatively insignificant. There has thus
been dexscri bEd adenhes olaiantt wheeiherindt @apof casiusied hat@idl @mprises a
el ec vi.ce.jnc r ng a | oop antenna
mh%?E|n Cé”ﬁ%%ﬁ"ﬁﬁ?gﬁﬁ'“ﬁmbnguﬁa %k oop radi ati ng
receiving part which is primarily nagnetlcally coupl ed

to a feed | OfR anditd drbiBin 1, &/ﬁk?eu{tﬂéjskc%hd nq) 1205t BHS lat\'ﬁnQQoltage
main loop is isolated fromthe feed | oop because of

t R uct i ve coupling and thus does not require any
additional isolation neans to prevent the danger of

Zlbler:lt tr Iy talo ?Q’l@ rléennzﬁ%f glgl‘?n ! ¥ev clgefénetgestllejr?t arildos Cé)?(‘* lo%pé arg gorme% orl respectlve
(f’éretepdsatoedprbmit@nltb%ézel , rocker arm etc.) with a

user interface having a different color in the field,

t he di nmer cannot be gotentlally har nful when the user

i nterfate i sThe@n@ed cany whieeinbidstinrp isipmed g gt grinted circuit
exXpRsiedld WherdihiBe fit&Qfinted LRuRt bHARAIA Sisgofta tn AL PNAE RrdItISS a rb&mtmg yoke of
SUIt?b eleleqtrlcgf |soéat on betmeen tpe hL% |
ci PIEFE) B8R fRES deRis? OEet G oA St e 'f‘ﬁ‘h‘i i
t heoxuser can touch to prevent electrical shock

6. The antenna of claim 5, wherein the loop axis of the main loop is substantially

parallel to the plane in which the yoke is disposed.

7. The antenna of claim 4, wherein the first printed circuit board of the first loop has a

slot therein, and the second printed circuit board of the second loop is disposed in a plane

{00661316.1}00646196.1



Furthernore, the antenna is easily tunable over a w de
range because it can be tuned by adjusting only one
web@apniigs ei t her the inductance or capacit ancer@hiUb®05/021892

mai ntai ni ng the characteristic inpedance at a given
val ue. Adjusting the capacitance is generally
preferabl e since adjusting thg_inductance may increase
the losses in the main | oop. Furthernore, the primry
and | eakage i nductances are weakly coupl ed. The
ara&rsdgmlau& wdnis RSvhh ﬂi&ﬁﬂ;@ﬁntécﬁb&&ﬂ%ird aets@@aaah@rw bedRizddBo
tuned separ.at m.the. drive, circuit

¢ HESS RERRA € o st P B i B
oﬁu@pﬂnmm¢nm.can be changed easily. The feed | oop can
be shielded to mnimze noise and it can be surrounded
by insulating materials to obtain further isolation.
Fur t heor e, The anenmaref @1in 2 vherelp i dst laehvephdesgdisst eppduietive Imsmber

PlaisfYsedd defirfe @ RS abBvela @IARARg yoRe &laﬁgécfrlcg%!)nt@%\tlé‘em\d substantially
devi ces because the transm ssion i s extended,

ra

amfaliestogplape ipyiph e pqypiig pce ‘Slﬁ'ﬁP‘iSTFeﬁhﬁg‘F‘é°"dt“ﬁ'ée B RiRe

Ofsepafaed franv BB ydkeﬁt alpsnld»rﬂﬁeﬁeoﬁ)ﬂsﬁdﬂﬁrbak& dict:ci mevhizEtein ens;iohﬁracross

t hh% biaepke{g)rgnhl agsslalﬁv émct Iérﬁtg'r eecghcal%grgeg\t? c%%beér?dua]'e)d rm es 19 ?xrsgoop

t@mmawmg®uﬂmﬁaswnwﬁmwehmsmﬂh@mﬂ@ﬁmkwaﬂy%@dhﬁ¢mmmmnmeﬂmt

VabddadibOnSaend nodi fications and other uses w ||

beconme apparent to those skilled in the art.

Therefore, the present invention should be |imted not

by t he gspecithé fefiaSediHE Y rvehexlaﬁ m@iﬂm comﬂ:u»@ %Mbebyontph@s a metal

appended cl ains. {00661316 (? 1. An
SR S5 DA D A S P g PO et i Gppist cd

f régidenraymentgnatveerabe meetad penatief dne the fakequency, the

antenna conprising: a first |oop of conductive

mat eri al having a capacitance and an i nductance, the

capaci ti&nce Tamtentief ¢laid §othainio ghefimgiahiamperds mchapighlty fisteiod ¢p the
sienait .t the specified frequency; and a second | oop

of conductive material having two ends adapted to be

el ectrically coupled to an electronic circuit, the

s econd 1h.00p Th€inRgnaDEd&Eh arthiemin i nRal Menbagniak s8B! driied with the
&ga?amOo the first loop and electrically insul ated

fﬁ R °F5 P4+ | oop; said first and second | oops each

having a | oop axis, the | oop axes of the first and

second | E 00ps hngi'tenrgl o?&mrﬁ 4 ﬁ%éré’}L lhy mgﬁrn%‘nlbgl sQianed m said yoke.

coi nci dent; said antenna ’for use wt evi ce f

controlllng the power delivered to an electrlcal Ioad

2. The 1ant eNA@an@hnaGk @dims Lvheldh He@hpacitoi® cifrhe betd @RI Pt

conductive material conprises a
conductive member and said yoke by a clamping device.

14. The antenna of claim 8, wherein said capacitor comprises a printed circuit board

dielectric.

15. The antenna of claim 14, wherein the capacitor comprises a printed circuit board

having a metal layer on at least one side of the printed circuit board.
{00661316.1}00646196.1



break and the capacitance includes a capacitor
bridging the break. 3. The antenna of claim1, wherein
wo bwesexand | oop is substantially at |ine vol tEQEUS2005/021892
potential. 4. The antenna of claim1l, wherein the
first and second | oops are forned on respective first
and second printed circuit boards. 5. The antenna of
claim1, wherein the first lo¥p is forned on a first
printed circuit board, and wherein the first printed
circuit board is dlsposed in a plane parallel to a
mounti ng yoke of an electrical control device, the
yoke adapt edht tenmibtlaimi3ewietedaherstoad logpabiprdls ad@ities shert
6. The antenna of claimb5, wherein
e main loop is substantially
paraIIeI to the pl ane in which the yoke is disposed.
7. The jant enfg,pdnLlrahim ﬁwhemgﬁeeswm D& ct)angt;rgss aRetal 28 ormed on
circuit board of the first |oop has a slot therein,
arfP PFEISUESAE printed circuit board of the second
| oop is disposed in a plane {0Q@6 13 16. 1) 00640
or i nt edvr ot gt § P HFERODA S i M BelsaBlgp muain
simaggialt 0 recei ve a di nensi on of the second prlnted
circuit board, the second printed circuit board being
received in the slot. 8. The antenna of claim 2,
wher ei M9 he 4 anistna PpseAyleitqfEapsries regeive iradiorfrogusprg gigRaispea specified

naﬁgﬁkwdhegggﬁqoamgeglned di stance above a nounti ng
yoke offan el ectri control _device and subst tial

par al | &MY Bred sl °‘ﬁ“h°°%?ﬁ‘stf‘ﬁ fiEo®S ?ﬂ.“?‘ﬁ&ve;?lﬁ%a ymea
d | capoimed and dn@ndhétansd, the capatitotd ane thrtizencelf@ining a sigpiabartzedonant at
portion thereof by said break, a
te?g&n%dxgﬁgh%gmpbelng di sposed across the break .
f or m ng ssanpdpriotedeirshit eardiprenrigibge sagpnélogroaf pondeckiveupterighpving two
C adddiBapteBd it %Qctﬁdﬁllys&hﬁedftd Jn%tecdoﬁ@ Birchi® rfﬂ%rséc%x\dng)p%ﬁhéjsubstantlally
first conductive nber. said capacitor and areas of

sany ‘Vé%&caﬁﬂf"étﬁl‘édrﬁ’ saicHfisst fopp & e’E“d‘i’Fd‘u‘/c‘{‘ﬁ“\?‘@d frambe st lepps The
ant ennaaid bntéhaformis8 withdd2vigd for coi@llihg hSpowendatee:t kol electrical load.
menber conprises a netal nenber electrically coupl ed
to said yoke at one end and said capacitor is disposed
at an dfposithe amemda Giclaigalid dvhesinglic fimtlobreef cirdeciyecamatdriplgomprises a
efak mmteegamam irfchiGes ¥ %ﬁ:ﬂorl)gdgu;ghﬁ viat enna of claimo,
wherein the nmetal nmenber is nechanically fastened to
the yoke at one end.

21. The antenna of claim 19, wherein the second loop is substantially at line voltage

?alll mz(i:terlal {(:)rmed mfa)i?(ﬁ»

potential.

22. The antenna of claim 20, wherein the first loop comprises a first metal layer on a
first side of the first printed circuit board and a second metal layer on a second, opposite side of the
first printed circuit board, the first and second layers being electrically connected to each other and

wherein the break is provided in one of said layers.

{00661316.1}00646196.1



11. The antenna of claim9, wherein the netal nenber
is integrally formed with the yoke at said one end.

wa 20060480t enna of claim 11, wherein the nmetabPCTErDSF021892
is stanped from said yoke. 13. The antenna of claim 8,
wherein the capacitor is clanped between said first
conductive nmenber and said yoke by a cl anpi ng devi ce.
14. The antenna of claim 8, wherein said capacitor
conprises a printed circuit board dielectric. 15. The
ant enna3of cihakdlnddbf cAap Sihkreib kil GRPIGE is trOma610 FqHdjus €8d @ven
prénted circuit board having a netal |ayer on at |east
one §1'de of the printed circuit board. {006613 16
1(00646196 116. The antenna of claim@8, wherein the

second j40 op /@ m?ernhaso? §la|§| 28 %QHG tHe Yifst a%E] ?e@ctnd @ér@’lre electrically coupled
material fornmed In a op. . The antenna’ of claln1é

wHRVBihpley tweugééeéﬁaprw% ﬁiw%*r?md iprowided 4t gppesitg endyof the PAingd syt
Onvo@dprinted circuit board. 18. The antenna of claim

8, wherein the second | oop is surrounded by an

insulation material. 19. An antenna operable to

transms. or Theainwef claidi 10, hereig the ficypripiegrialisboatd isisposed in a first
S rpp?a?]l% & Jﬁgei tﬁr% ﬁa:a?ggg%l?’rse 1rha pla%al;| Feﬁ;{lﬂcﬁcuﬁp Iﬁi$'s ;—Iﬂ%e wﬁer%by el%cttrlcal

C mqueﬂqw thefirg fldop n am&m m@erﬁlcelapa@? ﬁratrpé?ee and an

i nduct ance, the capacitance and the inductance form ng

a circuit being resgnant at the specjfied frequenc

and a é@condrb%WﬂWEﬁd@WFédﬂ?mﬂﬂﬁfﬁ”ﬁﬂﬁﬁPWg f bogrdds éﬁﬁﬁd

| afiquntdiz y6ka 1a Iddl(ghﬂlmgeodﬁﬁltﬂuteahe )"&)ﬁf)/ddﬂged&(\/‘ﬁmﬁﬂﬁfe&g&d@mn&d devace in
g a(r:l Oelﬁ:c rl(iarbo B(l \¥here|n {fi llr(im% Looaﬁil is <P s s%d ;galfarllgl écr 21 pilane o&he yoke.
coupled to sald flrst Ioop and electrlcally |nsulated

fromt hﬁ fi &t axlteq f cl§|§ll ﬁ v@x%nﬁ%@e&gr\q ritd e d’Wlttanrfflls disposed in a

devi ce for contro e power |vere

el Riang parrepdicufapty ghe PE@P of HérSfa’ﬁ‘t“é‘iﬁﬁra“"d’Parél aim 19, wherein

the first Ioop of conductive material conprises a

br eak and th acitance inc S a,  capacitor )
bri dgl é)[”ka Of?lilm 2—]—%er§1ﬁ%ﬁﬁhpnaied chgﬁ tmarf@e,xs a slot therein,
Whetze o Il‘ectlhel dﬁiﬁb@ﬁdﬂd}f the eepont! prirgadloBdud Béardatht yecatl piiritdd@ircuit board being
Voljeée?\‘/gcﬁn R?El?t'.”t ial .

29. The antenna of claim 26, wherein the first printed circuit board is attached to the

yoke by at least one fastener disposed along an edge portion of the first printed circuit board.

30. The antenna of claim 26, wherein the first printed circuit board has a slot therein,
sized to receive a dimension of the second printed circuit board, the second printed circuit board being
received in the slot, and wherein the first printed circuit board is attached to the yoke by at least one

fastener disposed adjacent the slot.

31 The antenna of claim 26, wherein the first printed circuit board is attached to the

yoke by at least one fastener disposed in a portion of the loop having a minimal current density.
{00661316.1}00646196.1



22. The antenna of claim 20, wherein the first |oop
conprises a first netal layer on a first side of the

wo poosoyans nted circuit board and a second net abCT/agm0ns/021892
on a second, opposite side of the first printed
circuit board, the first and second | ayers being
el ectrically connected to eacfy other and wherein the
break is provided in one of said |ayers. {00661316.1
) 00646196. 123. The antenna of claim 22, wherein said
capacitor is trinmable to adjust said given frequency.
24. The_antepna of c¢laim 22, whe he first _
second %F'ay er 8¢ Afeanag ?%%T % & ﬁ?rf‘(} thg ﬁrﬂtd?"@ B "é"pﬁ’é'f 'g%t is parallel
t he degime bftee oke: st printed circuit board provided at
opposite ends of the printed circuit board. 25. The
antenna of claim 19, wherein the first printed circuit
board 3% du§b@@@emwﬁd@mﬂ?w@wmbwuw@“w%ﬁmmwﬁewqmp%qmvb@pma
| Dlatld seRpRRdlal (b the pileAN@e RSPRARCLICIMbBLat O the first
pl ane whereby electrical current flows in the first
| oop in a plane perpendicular to the first plane. 26.
The anBenna Ted aneh@iomladb 19, wWheatie lectrichi@urtdnt fobvs Prshilti®Coop along a
C|r[H5t bo g nounting yoke of a

e
Hamsngfm$m§eémWUﬁ&mhe yoke adapted to nmount the
Ilghtlng control device in an electrical box, and

wher ei Bst he 1{i fighnaRE L €6l “mrt; we&ncmamt HoWs Q.I sl ﬁéﬁgop along a
paral l el to a plane of the 27. The antenna

c |mginrpopaxis fpthe st pringed élf%%ﬂdhrmgh preteef theimetalipyersiobide ersn pginted
dicERQSEEd dnfd theoufH 1B Vea HORE praddirs pHindd citRit bary. pl ane of the
first printed circuit board. 28. The antenna of claim
27, wherein the first printed circuit board has a sl ot
_ther ei i36. si Aeclanteanaro€dan 22 figtheticommisingan infictinbetrigeeqndided on

ted circuit

o%?FS gﬁ%&&%@%g?@@%gjm&?ﬁw§§¥?Qﬂn|%hPThe ant enna of

claim 26, wherein the first printed circuit board is

attached t o thd@edRloBcldid 3@tvnliERBE inRBnde @A RPN EJmpHics RAI Gne cut
al ong an edge portion of the first printed circuit

bdLF " 2389t OFGRE SAUHPLA AE™SF ¢l ai m 26, wherein the first

printed circuit board has a slot therein, sized to

receive,a di econd rinted cir

board. Fne. CHEBRYSSr i gl S FE B b imiresuPiapkaoestyaig s

| rand h@ns tncml,layamdlamsatheendmctadqeofftherfm pripwed oitc@tl b@ardrtixukby to adjust said
LifdgSen@yf tached to the yoke by at |east one fastener

dlsposed adj acent the slot. 31. The antenna of claim

26, wherein the first printed circuit board is

attached to ﬂlbﬁlteytﬁ%eclht‘ﬁ 2@tfurlh€ra§t¥lprﬁi9§|n{eﬂfgttﬁmnggi i# R9&QGne of

in a ?{tlon of th IooP aV|n9 a mnimal current
d élﬁ:é‘i’l 23/ ayers for trimming the capaclitance of the first printed circuit board thereby adjusting the

specified frequency.

40. The antenna of claim 39, wherein the at least one capacitor is coupled across said
break on the first metal layer on the first side of said first printed circuit board and the interdigitated

fingers are disposed on the second side of the first printed circuit board.
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(00661316. 1)00646196. 132. The antenna of claim 26,

wherein the first loop has a nmain loop axis that is
w@asoahbakst o the plane of the yoke. 33. The aneennse00$/021892

claim19, wherein an electrical current flows in said

first loop in a plane perpendicular to the plane of

the first printed circuit boasd 34. The antenna of

claim19, wherein electrical current flows in said

first loop along a main | oop axis of the first printed

Ci r cui ta1boarTie ar@bna of tiemantvwemia the fintardigitated {rers wdneprigifinst and

el sgc%tn{ set% Q} fin )%é‘}g, (hg?\Fs% s{c:,ltl eo? lI Fllg Peilggacloﬁalefd t(ﬁ:é f}r%:tgnlg{gl 1 81(8).& e Birst side of

t Hhedfirg hrné@?@hwﬁfooarqw?éd Heteaind e giefingerofeing Frapipd to e sqspridregbllayer on

Ci hCddohd HRIF e ARGrikckd QUGbodrne via holes of the first

printed circuit board. 36. The antenna of claim 22,

further conprising an inductance trinmer provided on

sai d fiast pmkmt@dumﬂmmuhhmhaamdﬁﬁomoamgusmkagm&hememmnwml

H:y%lr gnl tl% Hst sngeg)g g{:‘f%t r{)rmte(% c1rcu1?bo§rg§)eg] \Qz? tllogfes ¢ laf“ Imegg t one
cut nade in at |east one of sald netal | ayers. 38. The

antenn 3! 30f Gﬂh@hr@n@a?of CIMQQ %rﬁ\er%ﬁxwlsﬁ% IaMeaEt oth&glv@WQﬁ{n on one
part of one of said first and second netal |ayers

c hrd skl st pppseqopiifies of e drspirintep giropit bagtd sgparaied Eipm geidrongpfisaid first and

b(b&[odd .wa 198Ybyla@apdlirblsdingiad 4 le@dt Ur@rdorfdﬁ@iq&eg'i&\yme & Soast &h;e
ante

£ ftg/c eﬁIOIéJBClqg élgcgrtlcal&/ncgupgep t(t tﬂe ot h F %vé{l] t&egc%‘ng fngtal layers (t:Lereby
t rfomaingngartatience apid Clpicimeebenf trinlvable by a;ijustpmg latritasttbn€dimeisibd of said at
b pusting the specified frequency. 40.
ﬂgggﬂ%gﬁﬁga%P%%%ain139, wherein the at | east one
capacitor is coupled across said break on the first

metal | AYEer e adtdiBa Jfkl51§t43 S\)l’hgl%lnggld Sl ofel cbiiibictiRE rleglsrﬁgcoupled to
‘circuit board and the interdigitated fingers are

di Bpykee syhittiad seedmerl SHedofviaME first printed
circuit board. (006613 16 1(00646196 14 1. The antenna
22 rrglr IaIS ?IO’F h%\"l’]neterneI og él%:lgﬁa i{]l}ht%rr c%}n lsgng'tn glgrra Slty Ogﬁld elf:ctncaltly

S edondyftive regigesr s bei ng coupled to the first netal |ayer

of the first side of the first printed circuit board

and the second set of fingers being coupled to the -
second 4et al The aipeapa o plaipd, T eREIPEINg @ plytality plcapapifoggconnected
Prdchtart tedak Srikink ofb&a'frs@and%ond-gmgs oAkt 8RNAned chJnﬁloﬁpd Aeac]a capacitor
wherein the first set of ng@ S, are cou

F1 g ey 1R Ol L POEe GGt R Seppes. Bere bin

prroMicedla eipeaivé racbeoapid thsactecaprciior baheting the capacitor to the metal layers on
the other of the first and second sides, at least one of the traces being capable of being cut to trim the

capacitance thereby to adjust said given frequency.

47. The antenna of claim 46, wherein the traces are on at least one of said first and

second sides of the printed circuit board.
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43. The antenna of claim 22, further conprising at
| east one conductive region on one of said first and

w@ emeona133 des of the first printed circuit boardr/us2005/021892
separated from said one of said first and second net al
| ayers by a gap surrounding the at |east one
conductive region, the at |eagt one conductive region
being el ectrically coupled to the other of said first
and second netal |ayers thereby form ng a capacitance,.
sai d capaci tTanGenA S dgm U7, Wieraidine pilitAst cbistiloR Gre @k tht BaSde of
A% I e B e Py ol PG Ao hERRT it
C Ginstl prisited vigcuit e@kdpamd ifisthg otigtiedic toestfive@addicdpaditocke dsposed on one or
f Ibgtﬁgidér&gt & ﬁr?t%nge(n%&ﬁl bozlr g%aﬁm&é’th?\/ié’ l{o?es Q%l lg st o%? f_ﬂ;g}l%t nd
ant enna oP claim43, further conprising a ﬁfura ity of
satendregttaydrcal |y conductive regions. 46. The antenna
of claim22, further conprising a plurality of
capaci tors connected across. the break on one of the
first é‘ﬁ-d seTgi;?P&“@i"gfd@"‘&g?‘mg PTRSPE W hofe eppneetinediyityst and
b aedoth meed Bibers agaertio fesfo@iveigaceoul prl 16t olysida ofMhaXirkt @ligedtcBcuit board
o1 rue @ AR R bR REMED 8, Bt B 7 BT i
t dhededvttarcagfatwifirsoioor themteyde ddpvg tielgevercioqaemit or t o t he
netal |ayers on the other of the first and second
sides, at |east one of the traces being capable of
bei ng S8t t dhe piteaohelaind P ydereia sidseqopbirBIsg cifcpt bogyd Ganpprises two
S ahydrs of iNAALIfemREGHARGY saidkdcondlBe saiatyRIA Bet@den SdidtivENagkds.
wherein the traces are on at |east one of said first
and second sides of the printed circuit board.
(00661316. IheEAGLdBaina8 whirkie o@nf @iingo aifls «f k2 saeoddloop is

' I,: Cl are on the first

2P§%$%E)%ﬁghg#ﬁé Cg%%ﬁ%éﬂﬁ%?ﬁgh%g&%oard and respective
via hol es connect the capacitors to the second side of

the first prindhednce EIQIHiZE,_fmafcgmprﬁiﬂgshﬁeuﬁrlg%ferim&ﬂgQ portion of
the traces for each capacitor are di sposed on one or

bopiA ssP WP Bslowt HiePlane Pistid ¥ nt ed circuit board and
connect the via holes to at |east one of the first and
second SIIE tal Thle nge%xrlanf clg‘ri%' 19,@&6%2&1 erlrsllﬂaa q]:tralcil c?fj s rponzd% ops.connected
further~conprrsing via holes con%ecgl%g the ?lrs? ang:
secpmdelret al | ayers, and wherein respective traces on
at | east one side of the first printed circuit board
connect the via holes to at | east one of the netal

| ayer s,>4t he Tihe aitcase dhelpimg3.cdpraib the plyrelity ef saegndlogps fre sangviphed
t NRevieBdael 3NER 1Bl nfakBalf | rst | oop, thereby to adj ust

the given frequency. 50. The antenna of claim19,
wherein said second printed circuit board conprises
two 55. The antenna of claim 26, wherein the first loop is insulated from said yoke.

56. The antenna of claim 26, wherein the first loop is electrically connected to said

yoke.
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| ayers of insulating material with said second | oop

sandwi ched between said two | ayers. 51. The antenna of
weh@sn2i®s wherein one of said two ends of saiRCBESNF021892

| oop is coupled to said electronic circuit by a DC

bl ocki ng capacitor. 52. The antenna of cl ai m 26,

further conprising shielding-material covering a

portion of said second | oop bel ow the plane of said

yoke. 53. The antenna of claim 19, further conprising

a plurality of second | oops connected in parallel. 54.

The antﬁnna ﬁ\g arﬁc!n[’i]al Jﬂlgi% 19%@&1@'&@ ﬁl:shlg pQ'!idilz’fte’Sllark l%ﬁ/sné?lfil at the specified

second | oops are sandw ched bet ween | ayers

i rfsareatyithg's sbptantipllison®®.  The antenna of clai m 26,

wherein the first |oop |s | nsul ated from sai d yoke.

56. The_antenpna of cl aim wherein the first loop is

el ect ridal | y* COREXERY f?’é“’&ﬁf“él‘%?bﬁ%‘@”‘"?of’dé’éﬂf%cy signals at a

l) PET46 k8 penlHoompridireg adirst leO‘HTﬁC(IDﬂUC(I\}Calatﬂléll Qavingladieasd one tirknk in said

; Irlé uag%i’] % caBachange 1§ctlu%i§16 Eax{)aﬂ: or% %P’ng Ithle g%al{, glg lo§[P l?agllgg ﬁnilgductance and

gta camte\frﬁh the fappcitanesa s hlrowt fomgrising tlreé@oe |alv1 thegrapagithngs being
f I Qhnt Y dhe %egﬁéﬂ fRquhcy BndPEELhd ioS‘;ﬁofchn%H\%WeanQMg twd &8s
a first loop of conductive nmaterial having at |east

orfdanddnhe eieﬂ“%aély epuplgsgpangiserogic El&ﬁ&éheﬁ%fﬁ@éoqpﬁeanmﬂa&y only

c apaGditly c&ﬂbleﬂj@lﬂﬁgirst 136p, hé @dkina cbrhlﬁlsing)ﬁ)ﬁhrth)ﬁéﬂ elﬂzgtnaiﬂcontrol dev1ce
ggtan rhmn acwcg& 5 gcl |

th ° LFE c‘t““w%‘iﬁu L4d "PHES BSHTRRYG l“ﬁé? %& PR é"‘“ga oop

b edxia ghar ie sibsrariilly atraltehre orspigddehtalodth e plyuaridy yokand a

second | oop of conductive material having two ends

adapted to be electrically coupled to an electronic

Ci rcui t39- t heAsdewrrd cdnisd gevise fongpnseliysthereiuag laponglley electrical

rm(ﬁ("l@et lhgautrYCalQ:QM@I &QCetcngrBﬁgf irst loop, the ant enna

conprising a part of an electrical control devic t he

el ectri wptro&leﬂlﬁ cfobqucta'é%ve%fohvg@tmq@g 516 ﬁgﬁﬁ,ﬂf hﬁ @onyglg%elecmcal device;

di sposeobohtrblarcmt ane, the first loop having a | oop axis

that is subs r, coi Il wth
the pl ahe"d 'ttte{ F}"d % re%e}/ve'p'écomﬁ‘r‘fmcal“%"cvt“%ﬂ&:eac trc?gcr'}rtc?'gim%dew ce

f or cordnpwkdnk ncgplt:m ths tramruiger @fid/ca recavat; the latenda @hpatte ieceive a first
Y ngl%i g% ef lcr 1‘&9&@ {ogtlrol eQ/}{:k 8\9/0? ggg&dt §§e@(gld Slgnal ata

con i ctlve device for controlling t

st saecified qu"f'ﬁlew@é‘?ﬁTtOFCGP'l“é’cPeé?eect rical device; a cont rol

Ci I cui tynerinlthedRSoitef i@BpeﬁB‘lQ(oQBupl'e%QirsYﬁénai ffbm the antenna to said control

communi cation wth the control circuit; d
circuit for remotely controlling said controllably conductive devicé and/or couple the second signal

from said control circuit for providing a status of said controlled electrical device,

the ante:nna comprising:

a first loop of conductive material having a capacitance and an inductance; the capacitance
and the inductance forming a circuit being resonant at the specified frequency;

a second loop of conductive material having two ends adapted to be electrically coupled to a
control circuit, the second loop being substantially only magnetically coupled to said first loop;

said first and second loops each having a loop axis, the loop axes of the first and second

loops being substantially parallel or coincident.
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an antenna coupled to the transmtter and/or receiver;
the antenna adapted to receive a first signal at a
wa@ p@eiobiliesl frequency froma renote control devPCEUS2005/021892
and/or transmt a second signal at a specified
frequency to a renote control device; wherein the
transmtter is operable to coyple the first signa
fromthe antenna to said control circuit for renotely
controlling said controllably conductive device and/ or
coupl e the second signal fromsaid control circuit for
Dey e oh2,d Bt Bt R Bt by Pght i comries
C dredkigt ikhe eapaahree inalhdedvacapaaigpr bridgmpthe bk&knce and an
i nduct ance; the capacitance and the inductance form ng
a circuit being resonant at the specified frequency; a
second 8loop Tof degigredfvleim S9futhat cempriginghavi ng t wo ends
adapt edn balREcofpIQGS the &ontrd1 Yirc6i® Wl &fkrdi Arcit £GOEsHVR ko the actuator.
circuit, the second | oop being substantially only
magnetically coupled to said first |oop; said first
and sewend |TaO@SicedChin T Haginahelf@OPopAX El&irickilsola@® Bom the
a§§§(ﬁf the first and second | oops being substantially
paral'l e’ or coincident. {006613 16 1) 00646196 160. The
device of claim59, wherein the first |oop of
conductd;ve Rl Gl AHBIIRER o b AAo, Yithslafifiy ot ing volage
capaci tance includes a capacitor bridging the break. 6
1.potppiisl devi ce of claim59, further conprising: an
actuator coupled to the control circuit; said contro
circuit responsive to the qgtuator. 62. The device of
cl ai m %9, mﬂg? Vie SR WEhe] SBSI"8 el ectrical |y
i sol at edtafus Ddivddd @&r Bieicoingkhd GOP of BS3contiollel dbewit devint; telsaium
S ARELEhi d NS SR OGR4 S substantially at line
voW&age dﬁien TP “TRe deNi ce of clai m59, further
conprising a status indicator for indicating the
status ¢of t K@ £ORL {ehied BhEChLh&aL: device; the status
i ndi cator coupled to and responsive to the control.
65. The hetsipp s thpfongeligblyragdpctive dpvidgehe cersipptiicws fhg trangmitter and/or
hQetSiveiindl @€ adtdi; &@nt rol | ably conducti ve device, the

control circuit, the transmtter and/ qQr receiver, and
e et i epori e b BRSRE eEtenbit St D S it g

f clectigbtv@ltiong t he el ectrical control device to an

66. The device of claim 65, wherein said yoke comprises a metal plate substantially
coextensive with said housing and having mounting ears extending therefrom for fastening the yoke

to the electrical wall box, said antenna being disposed on an outwardly facing surface of said yoke.

67. The device of claim 66, wherein said yoke includes an opening therein for said
second loop.
68. The device of claim 59, further comprising a manual actuator for controlling the

controllably conductive device.
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el ectrical wall box. 66. The device of claim®65,
wherein said yoke conprises a netal plate
weubsvents al | y coextensive with said housi ng ardr/bsaonsiep1892
nmounting ears extending therefromfor fastening the
yoke to the electrical wall box, said antenna being
di sposed on an outwardly facipg. surface of said yoke.
67. The device of claim66, wherein said yoke includes
an opening therein for said second | oop. 68. The
devi ce of claim 59, further conprising a manua

actuatoyr, forcontro I ly.conductive

devi ce. brg{ OOGTé]i I8 ° % %62%16% A .i)mdfﬁg ¢ é"r‘/'.dé’:vé“c%?mp”s"'s an

c | edetricd Gmp winlspid pqmtrgialr@lt bothar F@Ilplrl@d a dimanert airpuitcldr corerelliggethe intensity
COsFRfid gGg an electrical lanp and said control circuit
further conprises a dimrer circuit for controlling the
intensity of said |anp. 70. The device of claim 65,
mherarvmhe'ﬂﬁhaMEaHmmsﬁsposed approxi mately in the
center of the of cl ai m 65,

wher ei n"1eFE %S a¥t§‘f“a 5rﬁ’8p0§ed aB‘H%f‘ ’Paéxrp'g %‘8 STHSF ‘?fg’@ YBFI nt ed
circuit boards, the first |oop being disposed on a

print ed7lCI r CHlIe JRQQFC% n(rj&SSQf?e‘?‘e%ptheDtﬂgt%J gr!onJ 18 Et‘o% Rie%nrﬁed circuit
of the yoke, he second op Is di sposed on a

proats dle érsrlefm beingydizpessd eff @p@%@rcwetrogré ﬁraroqullp@rpllet o thre hlane of the

- PIryoRd, il el sEoht thopROBdbe SR dRBLitthSd fillgostt pdrRABeulaf & the printed
The devi ce of claim65, wherein the first Foop is

focr“ﬁébb"?’ﬁcﬁﬁ‘ﬁr"t“gf'r"&ﬁf'ﬁ"pfl rst conductive nmenber di sposed
at a deflned dlstance fronrthe yoke parallel to a

p| ane h¥9 vick of C arm 65t wE emt 3 m}?gég%’gﬂ%e‘{’ E%&Gg\%éirst

ortron of t T St oAl
7 Scondhictive mpmhigr @smser! ala defawd dleanemfapt tealyokeparateh toragpllanafithe gokte, with

a Wi &k @oqlnra%mém,pmagﬁe he%rs dofbive Q.Frﬁ%%d devige

connected to a contr ed e ectrica evi ce; the
renote control device conprrsrng a control circuit; a

t ransmqst er QRELE EonfrBlQBIiN Biapledto COHIBMMNIERE IR colMettldn tarr] Blectrical
circuit:; an nna. coupled to the transnrtter

ontr
B o B 0 R DT BRTic deS: B SRAhEHEE Capprins

first sigmelcigtiza specified frequency to said

el eCt r I C%LIS gndgr re%ﬁl\ér e m?‘nrl]qu'léa lOn Wl l?e COI%I’O?C l%l.lelC Ond
si gnal at t e Speci Fom sai ectrlca

cont r ol an@etsring eouplvrheﬁ‘errwsmlﬁe athVQi nasmet,tﬂe Ent¢nga @pre‘rda@traesmlm first
c osli’é%l%t assati:cg"leg irrgq%éncystio idiechitd mnﬁﬁidg/i& W Félcei\%iars&lj'x{dtsighﬂ at the
t hs%eciﬁed frequency from said electrical control device;
wherein the transmitter is operable to couple said first signal from said control circuit to the
antenna and/or the receiver is operable to couple said second signal from said antenna to said control
circuit;
the antenna comprising:
a first loop of cenductive material having a capacitance and an inductance; the capacitance

and inductance forming a circuit being resonant at the specified frequency;
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antenna and/or the receiver is operable to couple said
second signal fromsaid antenna to said contro

W@ 2006002135 t he ant enna conprising: a first | ooppOf/US2005/021892
conductive material having a capacitance and an
i nduct ance; the capacitance and i nductance formng a
circuit being resonant at thejsspecified frequency;
{006613 16. 1)00646196. la second | oop of conductive
mat eri al having two ends adapted to be electrically
coupl ech st@nd lag of contiuctve n@ierig biaving twdepdssiepen d te Oleqridaii cagpled to
s L] I

utpesgoﬁtml !a%g a?!h Q%erMSl({BB gﬂ% Sg%%lglr?gy %%%&?eg?ilﬁc %gkcﬂo gau{ it loop;

Id@é aX|s the | oop axes of the first and second Ioops

bei Ny Su%taM: 'se%!)rJdYOo??Ja@J hbhg aQ6op @R, B 1S Res of it £irsT 418 second
devi ce of cl ali rther conprising: an actuator

cofF B"d“gtsbbsial‘f@”%@ﬁp?IB’f ORIl t; said control circuit
responsive to the actuator; wherein the first si gna

is trangm tted R&x%ﬂf eyﬁﬁl |Q%;ngontrol device for
renntely con ro? ? F {TiCaT™ control devi ce

t her ebyantaguatw mwbdl tonﬂqeomlatrw ©id conrel contirgsppingieedo the actuator;

el ectri \glﬁlremQFeVdrﬁg nal lg’nang-rnlﬁedq@ME gl&trfa;] c&hr@l‘ d@l%efor nl,cnlrb{eﬁﬂgﬁtrollmg

conprising: a status indicator co%p he contro
ci thetiietrica aeptrplale i isrehetocentrelike siatyh efiths) co'éroH@aiefmcaMéPeeu n
the second signal is received fromthe electrica

control_device for |nd|ca}ll a status of said
cont rol Ped el68¢er ehlaim &3, futher comprisiagia  qevi ce of clai m
73, whetsin lrfdhﬁorfch’pR:ﬁ tdl teapnuf cuemmimfetplowse/e roateabnt@l circuit;

gggg(r;: tsg} re% tg)er gc%nd sag[rrl% lst rhc%lve [}ete e%‘jﬁgal lci)gt\(rjcl)l chevlecg ]for ?Fié‘}‘iﬁf% a status
3ﬁsmh@m@ﬂhdﬂWéwﬂﬂ@@¥ Ioop |s electrically isolated

fromthe second | oop. 78. The device of claim77,

mhereln the second | oop_is substantially at |ine

vol t age’®pot eHrigrce OW"" Thahgenihe rstdgop of @pdyftirgmatrizt goRgyises a

C ObFpuk laifd tReGahcifhh & RlcRes b @dpaditbapildgyd thidbrdakle st at us of the
controlled electrical device. 80. The device of claim

76, further conprising: a housing for the controllably
conductinve dBwidees of diedm CHwhdron the fistdasp is,eletthi@lly isolated from the

trgg&gk%&er and/ or

78. The device of claim 77, wherein the second loop is substantially at line voltage

potential.

79. The device of claim 73, further comprising a display for displaying the status of the

controlled electrical device.

80. The device of claim 76, further comprising:
a housing for the controllably conductive device, the control circuit, the transmitter and/or

receiver, and the antenna; and
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receiver, and the antenna; and {00661316 1(00646196 1la

support yoke coupled to the housing for fastening the
webmenoiigal control device to an el ectrical wabdT/D82005/021892

81. The device of claim 80, wherein said yoke

conprises a netal plate substantially coextensive wth

sai d housi ng and havi ng mounti¥ig ears extending

therefrom for fastening the yoke to the electrica

wal | box ant.e n n t wa

f aci ng sﬂ??ggge m%ﬁ? ﬂggmg%%gﬁﬁgeﬂ%VF ém%gu%V%q%¥

7 3lecwippb @l toxt he controlled el ectrical device conprises

an electric lanp. 83. The device of claim80, wherein

the antenna is di sposed approximately in the center of

the yold: g4lhe dgyise ofalpimcA2. Werepn saig yakgepmpiitsit weta platy gubstantially

f [ di)&&enﬁﬂdwéﬁ @ﬁ@lfbdsﬂg@ﬂﬂﬁwmhﬂlr}%@arpé’xkeﬁ&@dhe@dﬁ%ﬁ li’drtfastemn g the yoke
t lect l Bk)rSt tg@ ge gg d o e a d yok
o1t i Fheeisgaphbix wisaBahe e Abrebis o B Gl SPor e voke.

yoke, and the second | oop is disposed on a printed

ci rcui tg,boar e rinted

Gi 1 cut " boar'de MEPAREh BAHRERAAledkbelfichl hies an
dedleciielamp- cl ai m 80, wherein the first loop is forned

in part froma first conductive nenber disposed at a
defined _di stance fromthe yoke parallel to a plane of

the yokd;, withdvvisecishiai?. vhsremdr apetng s disrosed3onrexipailgn the center
t ek g8t conductive nmenber and the yoke. 86. An

el ectrical control device adapted to be nounted at

| east partly within an electrical wall box for

cont r ol&i ng Thheevist dclam &0f wiaremairet i kid e orgl l@ps dompidsk printed circuit
d Q)Y)luﬁsethe F l]gtq00$ lbgggt &%&%Lon%gmt&f 1r89t%¥eir& ﬁsggﬁgﬁ rAll%ll tp@e %lgle of the

housi ng, a support oupl e si ng
suplretnd thy steenddesp isdiserisespn g ewqdnlr@altmwfbsp@ﬁn@penamqu@r tg the printed

f agt@b@cHRMInE Be fidospoupl i ng the yoke to the
el ectri cal malr box; a controllably conductive device

contained within the housi ng for controlling the
status sof t hide a@1a¢ sfolaineso, \eieem&weimsalooﬂ,efbim,m ;ﬁrt(ﬁﬁrﬂh fil

g:_ g:rgx(l: ctlv r%gm era l{g)gs(ejd atad%ﬁed dhs%ncse 08 the{yoko ]1?231 tg 4ri %1 ?ﬁ%yoke with

ransmi recel ver YCoRtarn
hdméx%gﬁmmﬂ@aawnanvemné&a@apm@dﬂWQmmﬂmemw@eﬁmslgnal at
a specified frequency froma renpote control device

86. An electrical control device adapted to be mounted at least partly within an
electrical wall box for controlling the status of a controlled electrical device, the electrical control
device comprising;

a housing;

a support yoke coupled to the housing, the support yoke being disposed in a plane and having
a fastening device for coupling the yoke to the electrical wall box;

a controllably conductive device contained within the housing for controlling the status of
the controlled electrical device;

a control circuit contained in the housing;
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and/or transmt a signal at a specified frequency to a
renote control device, the antenna being coupled to

wo bwepoawsm tter and/ or receiver, the transm tPEr/US2005/021892
and/ or receiver: coupling a signal fromthe renote
control device to said control circuit for renotely
controlling said controll abl y3zonducti ve devi ce;
and/or receiving a signal fromsaid control circuit
for providing a signal to said renote control device
t 0 i ndicanmitehadotregeiyy coftaingd indhedowsingahd ed el ectri cal

devi ce, antamgmgzm:aﬁain@re&m Eléﬁl 4 gspe@ﬁJd |ﬁ£§1¥:nc Q6P a f%tnote control device
conductive material having at- |'east one break in said

| OOt signal @l 4 sagtied ﬁrﬁ&q"afdP AEFmate capaldriGthanniery briep

t r&uﬂ){de@dﬁe trdnfb@etdr @[ﬂﬂ)r haew'enge adhsrhifetued@pe@veand form ng a
Che' 1 oo e vHE AgRere R bl S ST U b e
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89. A remote control device adapted to be mounted at least partly within an electrical
wall box, and adapted to control without a wire connection, an electrical control device connected to a
controlled electrical device, the remote control device comprising:

a housing;

a support yoke coupled to the housing, the support yoke being disposed in a plane and having
a fastening device for coupling the yoke to the electrical wall box;

a control circuit contained in the housing;

a transmitter and/or receiver contained in the housing;

an antenna;
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90. The device of claim 89, further comprising:
an actuator coupled to said control circuit to provide a signal thereto to control the status of

the controlled electrical device.

91. The device of claim 89, wherein the first loop is electrically isolated from the

second loop.

92. The device of claim 91, wherein the second loop is substantially at line voltage

potential.
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