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-1 | NTERCONNECTI ON Cl RCU T BETWEEN TWO LOOP ANTENNAS
EMBEDDED I N A WRI STBAND OF A WRI ST- CARRI ED W RELESS

| NSTRUMENT FI ELD OF THE | NVENTI ON The invention
relates to a wist-carried wireless instrunent, and
nore particularly, to a wistwatch receiver having
magneti c | oop ant ennas enbedded in the 5 wistband. In
the followi ng specification, a | oop antenna has to be
understood as one single |oop conductor |ying

BACKGROUND (J: THE I NVENTI (]\I In recent years, such
wirel ess instrunments for receiving radio frequency

siEdfeld) OF THE INVENTIRNhna syst em embedded in the
wri st band have becone conmon. I\/Iany prior art

o1 r ounlBP AHENGR (PAJSF 1 E-SEted W SR BHARerong more
vvp'aeticbhrlyi, tofaonrlsbsaclmmden@r hadng malgattid lsopantenoas emeedded in the
fana |R‘i|[.e°' ﬂﬂﬁwﬁé slpgf:“r Mich %oatalﬂfenﬁgthggrﬂc?bg ﬂﬂd&'@t od as one

nade rve fre si gnal s

t n@gtmpomawwchmimsumt@nham@némewme nlanegtnﬁéresuemqy@f operation
| hesbhg the

R S 6 o e e S A T Pt
c&8P§IFIOr103 of the wrist-carried wirel ess instrument

100 to forma continuous |loop via a center 20

bR exanpl e a clasp, of the

. re—Dar fastened. However, in such
arrangenents the | oop connectlon at the center

fast en'lﬁ‘%ce@ﬁi ?§ lé[l@n ﬂvﬂéle% %@lrﬁh%?@%ﬁ’rebém g%’:ﬁ@ﬁe%uency signals

rece pt 1 on
mitham mnmysm'amae@dqdao e westeanshave b@ﬁmeﬁmrﬁ% Many

PFibr 4 QUGS dl&l&%eeﬁkarﬁ% dév‘bea’%vﬁ*@ch éltdamferbhﬁally variable size,
w i st band 102 t%g%qc for cont ai ns
t

s efReAgpe in Wi Wit fad fhal oy BB T Bt Pefson. By

t hi@lﬁghhl?ﬁihemt@fnatcbﬁ b\&ﬁﬁdc&alr losg ansaghfibirscehdj fesjuemoy signals beyond
e

CHEGar 35 T D T AR B 20 hbBARESB1 con e

f rftm’qweinnyl Unitary fashion insidewemwestband 40 hich is sosatated torthe casing

Col@ﬁ'o? LHe dét r&aﬁfe@(rhf@é%@ |ﬁ§ﬁm¥gnrt %t? ﬁ)sfohﬂ%tcfolrmﬁurguﬂ% via a center

appar at us ensatln%
c Hegteping piucivreckaloy axamalﬁda Haspp ﬁbﬁh\eenfrfsﬁt@@eiévw the band is
r @sdibdddng from changes in the antenna's Ioop length is

\(I:Mp:rg: gxggo%&‘i'{gf %%%’F‘an&gmlentsqhe Ioo%%%nag kZlcm at the® cen?er fastening

structure 104 significantly influences reception. Consequently it is difficult to design a
mechanism that provides favourable operation, as this part is prone to break down. In
addition, the wristband 102 typically contains a wristband adjusting structure to adjust
the length of the wristband to the thickness of the wearer's arm. This adjustment
causes the antenna's loop length to vary from wearer to wearer, which causes

variations in the receivable frequency band from one wearer to another.

A solution consisting in providing the wireless instrument 100 with an additional
apparatus for compensating changes in antenna gain and resonance frequency
resulting from changes in the antenna's loop length is complex and bulky, which is not
desirable in such wireless instruments.
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-2 According to the US docunent No. 5,986,566, it is
di scl osed a solution, shown on Figure 4, to prevent
connection failure and / or breakdown due to
attachnment or detachnent of abépop antenna, of the
afore cited type, and to provide a wist-carried

W rel ess instrunent whose receivable frequency band is
not affected by the thickness 5 of the wearer's arm

The wrist- carrled i.rel ess jnst udes a.
Tnei e Agparing th i Us'dop et . S8R APe ingisReetia soldtion, shown
T Figurs Ybanskeddit chaseatipp eilude?dndainst Hrestelowh 2i2ie to attachment or

U550t Bpb 35 G4 5 Ui b T e cari

1 Wle|ese anstruofenhivhose feseinalla dlegdenay tmmdemulot@ﬁepiled by the thickness
C%‘Firl&%éé'rérsﬁnq-o recei ving antenna 111 i s nounted

i nSi in at |east one part 112a of the wistband t
r ecei vdheivgiskrarried Nelfs IRTHTETH Heinplydespasesing @,, oenter

t @adtbRIAY-Sy ptequsttiaeﬂantzl T’ﬁle GAistBHNA 112 A&s dﬁpérhﬁg &R ucmer 122
an e

11 3 Accor di [ 0
o RUTARES 2Noch (AR A G5 or T4 S0 GRI B, EOR B g 5 wrstoand
ofpattbd 124 bad ha2is ehth otwbicH ieattacbéd goan efd ofthl casieg 113. A

ngﬁtéeg\{m%ﬁﬁt\%or% Wh%t @fntté‘ci %s%!?ﬁn af I%ﬁét%n%ﬁ)aptel ﬁgtoﬁ %etﬁﬁgtband to

\/\nrew\tmmgna!&thamanh@aﬂ hheing ceniasiecavia mln%tq g regejtipn circuit
¥ ér%hmwas.hﬁl\g%t &@éo?aﬁ@%ta th& FRUNEhOheAB6P bﬂﬂeﬂﬁa 491 bRends

docunent sone. dr awbac

MPgsvRessthe SRR tand la\ﬁerem?aﬂgiapa%? e M'égbéﬂﬂ Hdg and does not go
hQﬁr%b@lﬁ’ﬂfe%e@ﬁter%&éh:ﬁ@@trm&ﬂemum R ©bRnctdd ihat eRrepticrswould be

négerBRu BopERvin e el drina A geslbrmtiogngo ajopp s it oes

hwihen wernst interfering with the antenna and al so due

Lo the éﬁr?gghﬁ&ééi S B ey B e USIdIR0MentiY6 41985 566 has
t

t emexdrawbagkst Measuteedore 0o gge@t@mstm@re ggﬁ@ﬁﬁg herembefore
r %‘Hb@vtdoﬂrbﬂtlﬁﬁj'n?éﬁﬁﬁﬁa effi Eﬁﬁ&f é’sf Well é’é‘ﬁ&ﬂﬂﬁtuﬁu%'r@is@ﬁﬁé‘tchmg A non-

roved either r ed um&g he ant epna

or“eliyg'P'ﬁd’haétékf|”?€ga'%tﬁ'énaalﬁﬁ%ﬁ§ri§dl-'%£ﬂ inymanag; tfﬁ?{tﬁ‘émgﬂﬁ' the
| tantéhnial@a b Al ke aleldctie rnasteﬁamf thdwmbanm Antenna efficiency

rove an enna effici ohm
TEpEEr Rl e e Acticvef B tediind 8 fie T AERT Brges over the
ardnéemma radiatioratesistance ST rerefiorss anwmmlﬁy EEHEbe improved either by
.I WWIJI@ 3Ptehns ISQ%S OPB* fricte gfngttﬂ.?a%ﬁﬁﬁ FHdlétBW?'@élé ﬁ‘ce
istor aFlzeavvrls-carlegl ess 1 nstrument
r ecei viltig thescaroohieet @l Ereciressny inyestiontei iRgravgantesg effi CIency by
ant&RRPoliRidHn8 dielectric losses of the antenna and increasing the antenna

radiation resistance.

SUMMARY OF THE INVENTION

The main object of the present invention is to realize a wrist-carried wireless
instrument for receiving radio frequency signals having two loop antennas mounted
inside the wristband, these antennas having improved antenna efficiency. On the one
hand, reducing impact of the antenna losses can be achieved by connecting both loop
antennas in parallel and, on the other hand, increasing the antenna radiation
resistance can be achieved by connecting both loop antennas in series.
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i nside the wistband, these antennas having i nproved
antenna efficiency. On the one hand, reducing inpact

of the antenna | osses can be achi eved by connecti ng

both loop 35 antennas in parallgl and, on the other

hand, increasing the antenna radi ation resistance can

be achi eved by connecting both | oop antennas in

seri es. -3 In order to achi eve the above nmin object
accordln a preferred enbodient of fhe inve

the wi i "é’§§‘q %Vﬁﬁ'é%?b%"&rfﬂﬁ'f‘@@c agFerdingdna e Wﬁ

f iefriblodimmeht af hedowrmhtioa e pireless mstromeniesingrlisks awrsttsantimavmg a

208 AT A o Sk AR B o

a fisst @0d deoriddmmdaportans daviag eppebadtieder sufaces.i A fiisyancha second
beto%e Htérﬁ'Fas e HBEqa %@ﬁ&t@@l fi Qé]& Qnd %é&cﬁﬂldoand portlons and

en sal correspon [ ower surfa
B&Kiend @@bw%aﬁwtsa*m%@rq&pend'e@ Hﬂlé%rtaé'éi I@Wﬁrcﬁygﬁcg%ﬁ@th T1oop antennas are

ORBASAE BESIRG Afd SRt aégésgoftsaudebafslng&b adingt a@ud%%é@ﬁdd tuning

ircu i.rst and secon
o el whereln 253 sl padiSand Alpg bfsblts SREcaingeled 1 8 shibnna
areceige drmangehindaitheasing amidogethert iharhybrid amampbr vid an
I , . . .
caPpdéBef Ssc R, kAL SLEAS SIS BB dofdied PRl HYaRsle anc
paattially inyseriesseri es. BRI EF DESCRI PTI O\l OF THE DRAW NGS
15 The foregoing and additional objects, features and
advantaes of the present i nvention will be nore
& 3PEHIN OF RANINGRG ng det ai | ed
descr | ptl on of a preferred enbodi rrent as | | lustrated

LPoigesT@e??%E@n P 00 ond| Sblgelee SPFY ot adrfrges g 1 present

i rstentiorewtll bearao@r rdadily dppasenp frefnethe &rllowmgoihtarledtdescnmlbe of a

R g e
accor diRfgyre 4 ina srasseectanabvipwdf thenwrigifcarried wirplesstingrment

Fiatsfing o 8 ERAYd aekiiaflor e ivehgsRpect i ve view of
a prior art wrist watch-

a
alr eadflgyég &r'§ sahematicpf I&'& grﬁge{’q 85;u0§ !de&fth%ﬁ%?mpf the wireless
Plingiunidint a¥éor@ihg t2® pheéredt @lﬁbtb(ﬁmﬂﬁgﬁfrthe laEédeED

BB i BRI Ay AP it v

cahdepagerww i st 30 carried wireless instrunent for

pang s 3oaifecFRUGRRY, Al R pRAGPAR artwrs

fr\'ﬁﬁ%ﬁwvmm from88 to 108 MHz using

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

As already mentioned herein before, the present invention concerns wrist-
carried wireless instrument for receiving radio frequency signals, in the frequency band
from 30 to 300 MHz and preferably in the frequency band from 88 to 108 MHz using
the radio data transmission system. The invention more particularty relates to an
antenna structure having optimised antenna efficiency.

Referring first to Figure 1, a cross-sectional view of a wrist-carried wireless
instrument is shown. Wireless instrument 1 comprises a wristband 2 having a first 2a
and a second 2b band portions connected to opposite edges of a casing 3, each band
portion having upper and lower surfaces. A first 4a and a second 4b loop antennas are
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the radio data transm ssion system The invention nore
particularly relates to an antenna structure having
opti mi sed antenna efficiency. Referring first to
Figure 1, a cross-sectional view of a wist-carried
wireless 35 instrunent is showm. Wreless instrunment
1 conprises a wistband 2 having a first 2a and a
second 2b band portions connected to opposite edges of
a casing each band portion having upper_and | owe

s @mbssegd r%pfesctr\@{v 'weaﬁrat andssacend band perEpnsfA anhal aa? gxtend
- betiErndre dorr ﬂ’hg\u@bdr Arfd lbher $uirfasks. éBUilh mp@mbrman da and 4b

Lo é@*ﬁ%ﬁé%ﬁﬁmagﬁﬂ}e S Ees I EpRES relictively e first 5a and
astermsh Haingruitcdils. Batretuning mérctitsdare kkoonagted toaanopyerwiatreceiver 6

e%ﬂ%ﬁ%@%@cﬁ%ﬁ\’d MLin 3. mﬁ{%bﬂﬁgc%fh {Lﬁ'l r‘% ditcLd arr%acoﬂﬂgcted together in a

uni ng ~ci'r cui clrcult
c bt madneroviaan drercamneckien eirapir? \Ghl§h mlmﬂw@\@tﬁ ¢|¢tal@&i| with regards
CRPFldQre32 Additionally both tuning circuits are

connécted together in a _hybrid manner

i nt er cgm*e?.saﬂwa arsehiematic %Hh% ANtgNN3 cus%ﬂtﬁmﬁed@?&aﬁ@a of the
Wiviifiz g€ dRtidifnenobcdording ® & praféripd émBodimentsofahe mhertivhi The

wrPiEed HRETRas bhte bt kihand5e [ T ylipeh Bements wit
erfignoie rent of the invention. The 10 nuneri cal

ref er epggs logﬁ\éﬁ@ﬁsg 4 %H& gU{%ﬂ?%ﬁ%l&%pr@E&tg@ H@f‘égn t%e form of

el emrents wt t ennas
s EhtsEre eenneptedde ﬂé?@ﬁ@ &ereiver B Vilehbqth durfing gifcyits Sg @ng §b. Further,

alf |ﬁ€%ﬁﬁé&%nt&c@f‘? W@wﬂ@@ﬂir%ﬂém@nr\écﬂn@ﬁ&h thiAg BBcuits 5a and
circuits 5a Further,, .an interconnection

civPAndthen P%tﬁé‘?%ﬁ’ﬁ%'lf‘qso“ra 3144 connect i ng both tuning
circui A éi@adﬁdwenﬁ&néihﬁemd blefeea, Hgod of the[present mvestictds to

t ﬁ%u%bs sa@'\‘iefnr‘aﬁla%%/chﬁ ¢ g&{i%\%’e t@g‘tq%r?l? Itqg Lrﬁécgtﬁﬂgtogr%%ceoﬁwe ratio of
eftii¢ antenug losTes avehitrevadistios resisidnce and therafprerto seducedhe antenna
r ?c?#%? ah8 % htfeale He raﬁj’glﬁoﬁ”:k{1 | RRSSBedY Eﬁov&ﬁ‘ﬁ relation with the

1 on ressance refore to reduce
arwwalnverdwébatarﬁauqt@n ioh &'}Gé%l'%c £R® dielasiris pgsies of the antennas can

r Q)%'a%h%%@ by kbnissin B@lﬂ 1SS HMehias £ etldban paklbl. With s2éh a parallel
present ion t re uqtlon of

Cicenaeiton o PabUSR antonvs. ditictssasre %UC%@E%W@W%& 50%, while
corﬁmmﬁiatubg régisthndenis e pindrea eael afa sitgld oprantsmal It &bs been also

2 OHALE B b bresP BN EHOR B B S R regiagion pjstance
witah e achievedty aoinseting: botstearanternaseis anshibainiseties. With such a
a s%h@@!:&rle%f?@ @f‘ﬂo?r?l?:@ ahlenfias the Pé?jla?ioﬁ%s@tgﬁt‘ﬂhs iMtreased by a

relattron wt ent I nventi on I ncr ease of
t Aecterfgun hile theelgﬁ%qsaﬁe enlyingeases by ataciop etalgut two or a little bit

C QRoTECthieR BediRing the fiodT hARINAS Ichaed BrkrdBdiatorbREisemce by a factor of

a‘i)h su% h a
For that purpose, interconnection circuit 7 is designed for interconnecting both

tuning circuits 5a and 5b and then both loop antennas 4a and 4b in a hybrid manner
between these two "extreme" connections, i.e. partially in parallel and partially in
series. According to the preferred embodiment shown on Figure 2, interconnection
circuit 7 is a capacitor network comprising a first Cpq and a second Cp, capacitors
connecting respectively both tuning circuits 5a and 5b partially in parallel, and a third
capacitor Cs connecting both tuning circuits 5a and Sb partially in series.
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series connection of both |oop antennas, the radiation
resistance is increased by a factor four, while the

| osses are only increased by a factor of about two or
alittle bit nore, then reducing the ratio of antenna

| osses over radiation resistance by a factor of about

two. 30 For that purpose, interconnection circuit 7 is

desi gned for interconnecting both tuning circuits 5a

and 5b and then both | oop antennas 4a and 4b in

hybr i dAGERIAIES to fershoun exaEwle. eqen logR apisnae. respectively 42 and 4b, is

C @anﬁéaédqa&he ber?esp@ﬁd:hg alring dirtupaespddivelnsd apdrsb| a twy

< RPN Bigfer EspectMalve e i aht Brob. S CiRPRCYST G I connected to
C aparcicting poiat ok one siieiani g cenrfecting p@Ri8tronithe otkeraie. Second

e an st BlaE' L9 %rg%%be%ﬂr&?ﬁnt%cﬁlgg pSﬁiP@gb F%.&%‘%la th léﬁhﬁ%tmg point

Cl T'Ccul ara
c 8pavitbe pthes snderﬁmt]ttum@ gulis 5@ nnﬂ @b@re thentopnaecteggartially in

SE:éra‘HﬁirJlé %thX:a chﬁ)?sr E8Sand G, BSRS (deﬁgltér‘ts i§ BoSriER MY to connectlng

exa each ant enna, resFectlve

c BAHILER 68 N8 SIcRANAdP CRRFRSHAY RNt PRI %F%&ﬁ'&?e Bofiveircults are

r @rﬁs@ﬁﬁnhéﬁbd p5ﬂ|aﬂiﬁiﬁ| éhes alb thindcapeeiiereCd. Lagtlypantehsa receiver 6 is
res First capacitor Cpj is

otc)énn%cgwggg{qt%aa Biag ﬁ$ 8a on one side and to
connecttiigigngerstobd &batdn anlatemmiatier way the. saBecrenult §an be obtained with

¢ W%&%%Etto@?stﬂe?ngg%%gﬁﬁ % E&r&%ﬂﬁ%yg&hﬁ%a%drﬁb 9Rd Qith antenna

one si
sirersiveR6itieinaganngeted ﬁQ:GFPFtI'@Cg'éJ Reiets §b andda; hen

conn eCWEﬁ tHErI{F'bﬁB le¥niditioR oM loBp akteAnbobie tﬁélﬁ) aﬁnﬁe@t&l partially in

Cgﬁf?élgltqquoargﬂliym sgcﬁ% gv |cf3 ﬁgogﬁ%eeragﬂ g?@@,tee% Wéﬁ?si i radiation
P Péditaiice t@rbetdréat@t re@iiced) sl arferirta afficiendytgseatlyancrehssa.

oot by 1 ErsBEin iRbanintdase B Bl i) {IARREhAG e care about
C d:himtmmr@'cmbcmmBommM attertof fact (tnoieg of lood antemasgs isn
%%Fﬁéés%h{‘l?%da\ﬁge W e st %%Eg\{vf;c]!ﬁ'?bﬂ this ®e (g%n%é' T19€ tuning can be

th ‘capacli connected to connecting
p@chiesedby sty 9aactkori wi t h antenna receiver 6 being

connec txedoddthgts @ﬁ@ﬁkf&éd@hﬁﬁoﬁn&h shBAN DA F@‘Mrb 2, bdétsantenna

hybri d connecti on, bhot r

e PR eebr el SPrand . B eHAnep or A sEedT Py conductive
S@c(ﬁjds@§ by ebhiedttiag vanacioreinrpaiallel.of ant enna | osses over

radi at i resi stance

ant ennﬁgfeff?rgﬁ'é Vigg 8‘5‘%”%'% ﬁ% @éass%aépeﬂ%n ord ?r}%ta varactor 51a

f wohheted imcsedies andxatreststar 834 canineniey betwednscapapitardatand varactor
t %15%90&%15% Ptdta dét@ﬁnlﬁéi?b@gnﬁdl W%htthéefﬁﬁpglaatﬁesdér 53a

matter o act, tunin antennas I s

néeRlissprasterflgevidra comB TN Naar duHngradiieseptianethe

Ofva?d&&%ﬁéacﬁhbé béirg ichengedwiltethisA0niag Rbieaged Thereftse Nany particular

V%geptlon ?requency of the antenna requires a different varactor capacitance that is
tuned by this tuning voltage. Voltage V, is determined by way of conventional means,
for example with a binary search algorithm.

Second tuning circuit 5b is of the same type as tuning circuit 5a. It includes a
capacitor 52b and a varactor 51b connected in series and a resistor 53b connected
between capacitor 52b and varactor 51b on one side and to a determined potential Vg
on the other side. Resistor 53b supplies varactor 51b with a constant tuning voltage
during radio reception, the varactor capacitance being changed with this tuning

voitage. Therefore, any particular reception frequency of the antenna requires a
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According to the preferred enbodi nent shown on Figure
2, each antenna tuning circuit, respectively 5a and
5b, is designed for introducing m ni mum conductive
| osses by connecting varactors_dn parallel. Therefore
first tuning circuit 5a includes a capacitor 52a and a
varactor 5la 25 connected in series and a resistor 53a
connected bet ween capacitor 52a and varactor 51 a on

ne side and to a determned potential, VA on t ot her.
o Hiterertuaaias cananes bt PdundEhiitniey aldhe Houde Vo is also
c@eﬁrmntedtbyma}gof\mhtragenalwem fondikamplecsibita binarytsearch algorithm.

varact g{ a%ﬂ%@@#agggceac brﬂﬁg ?Pcﬁﬂ%%ﬂ intidde dd! \!Erﬁél’&"s Nfstead of one

vol t ag any TCular fecepti
f varpetnt@nd ehetchpacitor, @ennested)in sesies auﬁlnfopeositet pqtaﬂsab@rmn order to
C%ﬁﬁﬁs‘eﬂﬁiﬁeﬁ%ur'oﬂk@geE»}Wcﬁ&utéh' s tuning vol tage

tage det er m ned f conventional  nea
for exdegmprayed#rog Sl"ﬁbﬁe\}P@E&er RIning;gFGUits A aeeésn'aoth Varactors

t lﬂih%d%b% bor’ﬁ’%cte’il |ﬁfant' Qﬂl"%@F&ieIM@ﬁ b@iﬁgtthén imdbpposite
C|rU|t5a cl udes. a

ieiors Eve wih AsinEay ot SOR RUNEHertas, L8 neferinalogs @ preferred
c @nnm_ora bdcausetitinterducep fewwdr drssBL bnd redjuires festenr compoberds than
R Uy 5L RGN OBy Ml B omost
cofrigationt uni ng vol tage during radio reception, the
varact g(ddﬁﬁ gf EWCR@ItQQa SH@BQ ek We?é?’aﬁlf‘ 'p%vfdéﬂ'vﬂ% a capacitor

vol t ag ore, particul ar reception fre Q/
oﬁnfﬁ@a@wt@aﬁ%elf@q@we@eaw dF PRRIEsid GpgVaRN GAPaCitor 522 and

{:/ @lﬁfﬁdtdr@ﬁ%f t:fs@tunnrﬁg %mtnwda oy thdbse §id8) ang wvhé@g?aractolr 51b and

ol t age et er of, conventi ona

ok Sy ¥ bPs@ad e Stell B ke ey g onyent | onal

an al t érin&d be aoteelalm thailbp@nteinnasiate praferabiy tecttmgtilan or so-called
Qﬁéc? bZShaRQEtEMn%fge?ﬁ‘ﬁ pbHH @8‘5 %teﬂﬂ?s ﬂé\?e t’ﬁ@gaﬁ'iets%pe in order

co nec Seri es

ortderesenre ymsprinmHowevereit I!ﬁellfflilﬁﬁ"simd et atme@taelt |9ﬂP ﬁgtenna shape

Cidaf¥elited be !ér{?ﬁé’i’(ﬁts b YRisfapa %brtfoﬁ§ R %n@nné#fibé}ﬁte preferably
circuits ba an var act or s

c dmihedresyensy hand-feem |88 t?) AP% Mriz usipg,the 5@? [ aaiaﬁéqnsmﬁs%lon system.

opposi tikis apelta bestddxRat the &n'el&lslﬁ i’hs&&h‘ﬁﬁt‘"s;pyefefablgm tristwatch.

tuning circujts, it,is ne el ess a preferr.

ol ut  SindiEcbdindpisdi B BB L ELBbdgnts are merey

r élpsirathe cﬁfelmemanpppsnibsletspemhaemth@chmpn’tsewhlcba:lanmmemt principles

C'orfﬁwﬁr@sén}%veﬁ%ﬂ" u%?ergg{gndw ggftﬁ’é’ ﬁgéﬁeﬁ@rlh%%mcular of the
I'm opposite polarisa I ona

c |tur@u§; FH;CLESI& and @f ms infeEcopnestioniyit, sap veasiiy beideMsed in accordance

CRRRCthb& panElésPtSy ekl Skilldin tReht witHBit @ pBANE FromheGlope and

i s connected between capacitor 52a and varactor 51 a

ofSPift PEthed¥gniBNci rcuit 5a on the one side, and

bet ween varactor 51 b and
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15 capacitor 52b of second tuning circuit 5b on the
other side. It is to be noted that the I oop antennas
are preferably rectangul ar or so-called opened

O shaped. Advant ageously, both_}pop ant ennas have the
sanme shape in order to preserve symmetry. However, it
is understood that any other |oop antenna shape can
be used as long as it fits into wistband portions.
Bot h antennas operate preferably 20 in the frequency
b&tdMSom 88 to 108 N+h using the radio data

transm ssion system is also to be noted that the

vvi rel es’s1 gstr rrentgi?t %H?{)erabl %Iga wri st wat ch.

Finally Yabove- descri bed
enmbodi ment a vaistbamer(2) yavird aifitst (a) aed afsetdred (2hhiand portions

PQ3 et g:]pﬁ. o‘-’dpﬂ%? 'a%%g 6%)%%%4;0%\% firsParfdPédtond band

princl ples esént UNEer ous an
v ®ertions bavieg ugperangdewen syrfaces.parti cul ar of the 25

tuning ci f%%&t%@%dq sdddfd kfﬁ)%ir@@lﬁ@ﬁfah@ﬂnéé béng bmbedded

can readily be devised in acc ance th t

oresRechYebsINSAd LA dseopne Barq,potlansatd Gilprjad between said
depaespor@irig Piet Sed BoeP surfitds, Isth Eintledbog ﬁlt&tenmasewéimg)mnnected

S S bop y ABRE S4BT ol R 3o g

bairduisowher@irs connected to opposite edges of a casing

(3), each 8£|d§i?éc}%nﬁ's[e§6nc?tﬂﬁm§ %ﬁ@lﬁl% é?é%g?n&?écﬂz) ntenna receiver

havi ng uppe _
a (Geartanged #bjaid cagineand ingether v BYbrisenagnas M?eﬁ‘j'd'é rconnection

I RFBRELT) Vdﬂth/tdnmgsﬁ*cgltsf béiRd contbefRGRthID A0 parBMé tahe ﬁb‘értlally in

and ex{ endi ng between said correspondi ng upper and
| $#B#S-sur faces, both single |oop antennas being
connect ed Thbmwsswmn@pp@aiomngamg@amf verairein Gaigli ng

Bt bR AoV b 1) b s pon
c dGp capatitors comnactingraaid firelcaridascond ammclr@ngsauamallysamrallet
a5 NGnRE Ga;%ébﬂSF cbﬁhe@tui@%’éﬁ ﬂrsf’ﬁﬁé‘ 8&conddudRy circuits partially in

i nterconnect1 on rcul tuning circuits
béﬁﬁg‘sconnected partlally in parallel and partially in

series. 2. ThBidseidt®inienshdderdng tP@sinl Zlivireréin eablonsaid first
cABHSEEOR WA Ehdoct s T (s Bycomnecting poins,

s edrenéin sbidfiest anapacondeapaciters @od fesgectvely donnedteditudsaid first

N

t l;smdtglr@ capasitosis cannéckd tp said second connecting point of said first tuning
circuit and to said first connecting point of said second tuning circuit, and wherein said
antenna receiver is connected between said first connecting point of said first tuning
circuit and said second connecting point of said second tuning circuit.

4. The wireless instrument according to any preceding claims, wherein
each of said first and second tuning circuits is formed by a capacitor (52a, 52b) and a
varactor (51a, 51b) in series and by a resistor (53a, 53b} connected between said
capacitor and said varactor on one side and to a determined potential (V4, Vg) on the
other side.

5. The wireless instrument according to claim 4, wherein a capacitor (Cr) for
adjusting tuning range of said first and second tuning circuits is connected between
said capacitor and said varactor of said first tuning circuit on the one side and between
said varactor and said capacitor of said second tuning circuit on the other side.



series. 3. The wireless instrunment according to claim
2, wherein each of said first 20 and second tuning
circuits has a first (8a, 8b) and a second (9a, 9b)
connecting points, wherein saidgfirst and second
capacitors are respectively connected to said first
connecting points and to said second connecting points
of both tuning circuits and said third capacitor is

connected to said second connectlng poi nt of said )
first tufinige vrelessiipstament geeiding fe pay Pf@&%@%?ﬁarﬁ@s wherein both

padifle Woptahnas @ﬂﬁ@hﬂswmaw r‘ébfaﬁgmbr oraﬁrsén%ﬂ @haﬁaeaal d
25 anten a_fecel I@g{connect sa

connect i et FE‘EW{}'U%?%@”V% nfsfeﬁdengaﬂa'ms wherein
sebath sagbﬂdop:amtamuas opgradeiimthedfeqeancy seeddron 88 o HeS MHz.
clreult. o4 hEngrolbdsahSRmnd R SLENTR o 267 Bleflbdlo bR uherein said
precedlng cl eac P
setlfﬁi%ssuuﬁrun@erdu&@wétsva‘t@ formed by a capaC| tor ( 52a,
52b) and a varactor (51 a, 51b) in series and by a
resistor (53a, 53b) connected between said 30
capacitor and said varactor on one side and to a
determ ned potential (VA VB) on the other side. 5.
The wirel ess instrunment according to claim4, wherein
a capacitor (CT) for adjusting tuning range of said
first and second tuning circuits is connected between
said capacitor and said varactor of said first tuning
circuit on the one side and between 35 said varactor
and said capacitor of said second tuning circuit on
the other side. -8 6. The wirel ess instrunment

according to any preceding clains, wherein both

single | oop antennas are substantially rectangul ar or
opened 0 shaped. 7. The wireless instrunent according
to any of preceding clains, wherein both single |oop
antennas operate in the frequency band from88 to 108
MHz. 5 8. The wireless instrunent according to any
preceding clainms, wherein said wreless instrunent is
a wristwatch.



