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

| NSTRUMENT FI ELD OF THE | NVENTI ON The i nventi on
relates to a wist-carried wireless instrunent, and
nmore particularly, to a wistwatch receiver having
magneti c | oop ant ennas enbedfed in the 5 wristband.
In the follow ng specification, a |l oop antenna has to
be understood as one single | oop conductor |ying

SHEEREONRECHON AIRBUTR B TIVEEE TWO I ANTERIAY EMBEDDED IN

substa' :m"‘muun--"z ' -;‘.,ka END
BACKGROUND OF THE I NVENTI ON I'n recent years such
wireless_instrunents for receiving radi o frequency

' THEINV enna system enbedded in the
Wi st band have becone common. Many prior art
sol uti e, _an_antenna .device havin
o r curifBratanian Fosisa o ArEEses WrEBshRsllidaRt angmore
wartkiutziyoto & wristwatchwietdiver haxitig onagnatic lcopvantennas ertbedded in the
%vr(l?t&{ dalnptﬁé?&f& u@spe@%&%n P'I&)&) éﬁ?&nrﬁ‘m:fs%%eﬁﬂe%od as one

ong eno requency si nal s eyond
tsingle/epp @an@uqtqdylegeuml)tlaﬂm the éﬁﬁ‘ecnlﬁfﬁ Hmféecelenﬁmf operation

| 5 R a:?ﬂ& ﬁBHﬁall}%cﬁ a8 tcpg ve E%H@tﬁnﬁdﬂy%nﬁé\"rﬁ dirverit aliihEQIﬁb

i nsi e w i stband whi ch is”connected to t
©RBU¥RIOr- 103 of the wrist-carried wireless instrunent
100 to forma continuous |loop via a center 20

ERRERBING DRI gl X7 8 “ouever, Cin' su
\%—é&- TIJ fastened. However, in such
arrangenents the | oop connection at the cent er

fasten) P&en?% daiS SRR vuﬂ@fés? 'ir%ﬂhﬁieﬁg%ll ﬁéobn@fnbgﬁéiﬁ ?r%quency signals

receptlon nse uent It to
mttm‘rﬁrﬁamnamstqm euibedied b wrBtband beve:Recse Gamen.dMany

{B?ibl‘ alt §o§f|&’f§ed|§&o£ ﬁ@gntgﬁﬂmdedaéé HavirRedl b“i'duﬁiferehhﬂly vanable size,

I st ban I cal contains a wistband ad ng
apsd i @ BrstEANS.Tor ySRuwTLA GRAP Bt SISO 4o 30L& Person. By
tcbﬁgtthiscifﬂ%‘iﬁerm% dahQ)eWﬁQdeEan eﬁbligh tﬂihecel\w:fﬂretalemeylslgnals beyond
cau I
e VBB i (oG MBird ALy orElButeca. ¥ gk PR IE] oan oo
ffcbmqadan ewrﬂtanﬁaémormnsme the wristband 1&21mmm is caneested fodhe casing
CI%? gﬂé \grgs& c?l i Pe(ilé%\qnétnﬁné@a‘l Hgbfozf;b @%ﬁ%&é@vm a center
déamtenjog siructanet Wdnfor gxamp r?dda% ohtheveisthasd yhemthe band is
TSstthdd. ng from changes in the antenna's | oop | engt his

ffv,o?g: Z—i(@vaqr&ggt?r? » r\g,\apnlg%nwelntss tﬂg Eoopdc%ﬁher;ctaigln%t 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 ioop 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
attachment or detachnent of a,loop antenna, of the
afore cited type, and to prOV|ae a wist-carried

W rel ess instrunent whose receivable frequency band is
not affected by the thickness 5 of the wearer's arm
The wist-carried wireless instrument 110 inc

d
cas nd‘@@@'"gatoé%U&dWPH‘?FENPr@ BG5S s disslasad 8estuion, shown
Ydiress, wﬁ@var%ohﬁéctwﬁ Péifurd aild amﬁgmwm?ié to attachment or
ces uc its.ce
edé c@m@r 81 =Rtanan, gns pfor€ bikdype. anfite ididieE it cared
Wirelss insteiment whbse receivabletfregencyt tnarﬂns eotiafteictedy the thickness
casin 10 recei ving antenna 111 ted
oﬁ?red\ge%r%;’sa?ﬁl ‘east one pa?t 11 2a of t hlesvvran?ban to
r ecei ibesyrighaasied wirsless rstniment 110 isiclies arvasing dd 3va senter
'EiBhINGbe st drRCORL TRE WhisibaHA 412 has usseﬂm &RIOWEr 122

docunent , ant nna

é’dﬁé@ﬁﬁsa"%faﬁgﬁﬂﬂg %lctsméﬂ“ abits %ﬁﬂHEFI %5\?3&0"1'2@ éé’ dristband
?grr]t% 2?2%2?22351 céag{l &f whidh ‘i’@@l@aoh@ﬁ tcgan e?@ bt;lhe h:a"sihg 113. A
| ru i S 0

et SsuBR A it rSioBia st waek {17 3 it Wtband to
m&:@ﬁebﬁgnhlé,lﬁe ahtieasdn ¢ ¢1 haldg fconmecteyl via keroyinalsto a teception circuit

e rn.. r
YA M8 S ARG 1 SO 9, B85 8 119 o
etweendbe dpper 171 anddowen Besurtaces ot the wristbapd 138 @nd does not go
Wﬁ@ﬁgﬁ el @nfer fééi%n@et%&m' 140k %%%t@cf fhbﬁe%@ﬁﬁbrﬁﬁouid be

as non- noi se mat chi ng.
m@gwb'gwﬁlh@tlb*a&wngoﬂ‘emmn@ ér 3@“?6!99&%!"4 fQ"B‘UG &8oR. (3¢ it does
RHER dfahlst interfering with the antenna and al so due

to th t t | f th

of 11 c NENEgnoIsen, i ahuionaceaiingud She D Heddgnt K5 e oiEses has

tsbg\erc?éwnack% Mbaswres doweeon thesaermaastrutives desmbem hereinbefore
iation.re ce

B Do R aL AN E e 2 ad OrFRndin Do Mithing. A non-

megligible pertef tHeranptenna lossesis due tedthahuman wsist inteferiag with the

aBténﬁa%h@ %Is%rhdéqb?ﬁ dl@fecfriE‘?%ﬁéﬁé ®Pihel vl?ﬁ%ﬂridoﬂnieﬂna efficiency

ove antenna e cl ency reducin

dmplovemeNs cEpdecshioved Rk radvCighe FNg of ﬁ'@r%’ﬁ%"’f?g Op3gs over the

%ﬂfeéﬁ_ﬂr @adlétﬁﬁi ré*sl's&hcé eFI'Ie‘Péf@féC anteﬁh&/éfﬁa‘én@c% lmproved elther by
mai n_ o re | nvent
redlciy e enizona aspe ot hEFeasng e ABedhe AR REHIAY
r ecei Wi§ thehath abjdat efitherprysest tnvahtiontewnprpve aotenoa effi c:ency by
&ue(:?n%ao mic %ﬂ& %fjelectric 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 | oop 35 antennas in paral l,el and, on the other
hand, increasing the antenna r&diation resistance can
be achi eved by connecting both | oop antennas in
series. -3- In order to achieve the above mai n object,
according to a preferred enmbodi nent of the invention,

t he wilnerdesdo aehieve thembovmain chisctaacaording taiprelemady a
férﬁl%duﬂ?ﬁ Gt t@ﬁ@%lohaﬂl@ ﬁfﬁléésqwnm %ﬁnﬁﬁsésoa ﬂﬂ@tﬂ&hd ﬁavmg a

es or a C&SIW& eac Sa

S Asacand Rand ppone Aes s o opppiie AUbeR o & L86ings Hpch of said
Firstemdyéednd e ﬁdﬁu@mmy lﬁppw‘aﬂdi avbr sedpasst Aviesstyanda second

36t i 9 i EoRRE PR s S, M BELF Bt gortons nc
Rotdnd Edwesmsaid casespoadingappecamtiowar mr@ﬁn:eSaB@th loop antennas are
QBRASLEE trﬁgt%ﬁ%é?é oé@dsﬁe%ﬁﬁé@gﬁifd @aézu'l ﬁ}@(jalﬂ:l £ 86QIM tuning

tuni ng erelnTsal secon tunin
cnlrr:wm whergin said firss end @emdéhnlaatcﬁﬁm aff-‘ %@W to an antenna

%Wr&n@e&ﬁi &l&é&dl@aﬁﬁgb%?ﬂ‘@h Urﬂ rAaniep viathn

manner via I nterconnecCtion circuit, both tunin
dntptqsmﬂectwe.qrgwb SriLpBg qfawi% baing,connepted partially ifa raffl and
?ﬁ-ﬁaughﬂ yerigd. seri es. BRI EF DESCRI PTI ON OF THE DRAW NGS

The foregoi ng and additional objects, features and
advant ages of the present invention will be nore

BRIEF| DESORIETEON OF THEIDRAWINGSW ng det ai | ed

description of a preferred enbodinent, as illustrat ed
in the acconpanying draw nw% in which: Figure 1 is
cr oss-Ehedotegaing and@adiipnaliebjacts, faatyrgs and advantagesf the present

|ﬁ\%n'ilHﬁ‘ﬁﬁlFbe ﬁBFé’r‘éQH zdp%réht %ﬁf fe E@@Wﬁhﬂblmf&eseﬁptbh%f a

i nventi on; is a schematic .of ant en

releUPH SMbedimast GdIusalsddn 1o SeramRRRgnG Eawingis It Shig:

ac cor dHj et1|qs a cﬁds%fj&bf il ﬁﬁwltm@whstdamm:relmhsmn?ent
ure al r SCI | spective view o
rdgg ﬁ@ ﬁeﬂilog rgp{/ "BV}&E&; Fi gure 4,

aI r ead%igm‘e&as alsehiematic af theeastesoa Civaits insidedhe @asjn@l of the wireless

Blpdlt el o %ﬁﬁ%ﬁ@%@sﬁﬁ%ﬂ@g 1 sy

rrentl drigute Beakeadysiesoibed, isipqrprertive vie ﬁ‘tﬁ"@ﬁa“ wrist watch-
?g@‘g, wist 30 carried wireless instrunent for
rece g

and Mg iaareesy Jo4cm s asreacre By Anp R B art i

fwashishyypdgend from 88 to 108 Mz 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 particularly 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 vigw of a wist-carded
wireless 35 instrunent is showmn. Wreless instrunent

| conprises a wistband 2 having a first 2a and a
second 2b band portions connected to opposite edges of

Gmiest reépa%%\?& f?&ngwﬁgrat secRPang e g Ao tend

ﬁbt’{’%ﬁ)ﬁ‘éz > hi?d lb(;\tdﬁ%uifacﬁést Bathdoseamenndsdaland 4b
ortions . Za an en et wee
5P CRARRSRS mwﬁ& ogwltp&g,g?s of gasing. resggftwely 1g g first 52 and

aHeicend 85 ttﬂ*ﬁngiﬁd:uﬁh Bath unirgcireoite dret connegiad thian eppoea receiver 6

Ctoed S48 e 2| SRR Bl bfing ol 5iare Boftted together n

chybrid mamher waan inletaonnectiopsircuit 7 which V&H ba mepse detailed with regards
c&andé_g Addltlonally both tuning circuits are
con ?ed

ether in a d [ .
[t o1 daHEc oSG sanemBtic b aRaNA STula, B5Es dha casingef the
Mi?ﬁgﬁﬁﬁpﬂﬁent%ﬁc&ﬂﬂl Itrts aibrefsgew teﬁmbadmmw thesmleation.iThe
0 e ant enna I r IT1S, | NSli €
JpuraaricaLreferencas hae beer kpehungnaneey %?@P'L?WE'E""I H6ments with

@;@mrrent of the invention. The 10 nuneri cal

e cﬁﬁjﬁ n?;el_?%grlgka‘fﬂt@o?ﬁﬁ%ﬁ:g j I%gﬁér?gs e BRI the form of

sdileareiconnéofed teyantarnareceiverib:via Rolfuning clreulls Saaid b, Further,
AU rFinfe? %H}ﬁ%f:ﬁc% %&g@%.ﬁﬁfb@ﬁéﬁ ¢S iNRFcdRndétigRttuning! diguits Sa and

ci rcui an | nterconnection
ity and then both 199@60'&@633@3"41ﬁ'érconnect| ng both tuning

Ci [j ¢ 2 'bAsSaI?é’ad?riﬁentléﬁeé Rereitbéftrena goalof Itlwpreamtémmﬂom s to
an

d h h
CoRimireaAnng APORYTo RS iyt 8 TRpaptdo Rifce He ratio o
ethé iahtePna Yosses oa@hhevaﬂlétbnsregstahce, iand itisersfopstot reduce: ﬂje antenna
GRS b 1 ol LGB TR ToeRYF bl vt e
aﬁleaemmvehtims&mt eeddction ofthe ehmie arﬁe:hela@n@hswﬁ of the antennas can

SR SRR Al et Wit oo

(easmecion of bolitioes anﬂenmﬁa TheoRFRRES caics ZPRiaxiaiely p0%, while
Cﬁ\@ '?Stﬂ’éﬁd?ﬁre?ﬁfa“cé RURpRBA aﬂé\ﬁéﬁoﬂ@sm?le%op antpanaa it hals been also

e cae i cdaRerboln e peessF L Rt o oRAle o 8 rgton eptance

Vi tse aérm/eaw cvhhedting detrsibam aptensaképandAb in $QW§J Wish such a

i Lo of B 1Bl B B0a R B, tegpeaty

t faetor foalir,avhilerthe kessaes anecmlylipcreasedly ggaqt@\pg @b@g} two or a little bit

V@Pﬁf ﬁjégﬁggﬁéfﬁﬁ‘thlquﬁb SidrsHadodkRs NEr FRiation Fedidtéifoe by a factor of
about two.

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 5b partially in series.



10

15

20

25

30

35

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 resistande 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 a

hybr i dAcrardiag to the shown exarople, earh loepx antenea, respectively 4a and 4b, is

FARREGY B0 oSyl it BTk loyrod ghachl alu
I9HNACtNg poinisirrespectively e&aceﬂn%'@t $ty9b. Eirstcapacitor Ce1 ig connected to
C&ﬂﬁéd:tﬁ@r Ot i8anforeNi Aifd flcohnbéting! o"m 8b'tth the DRfePBRle. Second

tprs 35 connecting res tlve th
Bopaalt Lrss GRRSTST Bhsainepiing bR Sa o $ne sidg afd 10 Behigting point
Wthbmth@%mo Bothctuhing cirodiits Saind$h arerthen bm@teamhrﬁdﬁy in

Rl = oL BRATS e At -+ Tt BBt 55 1CAictn to papecting

cpmmebtombrtecsldmmcttnrmpdml pointtSardnithe otheu: gide, Both cnrcunts are

t
r es pe He dy a@l‘f"all?@‘gséﬁg ﬁthﬁré@ap%ﬁﬂ@?%cgéﬂ Pét?iéérﬁ recelver 6is

G@ﬁﬁ@@@é@mneﬁfdﬂmtﬁ a9 8a on one side and to
conneqgig rﬂﬂd&%to%ﬁ fiat Aant élféniﬁthé wayithee sare st dan be obtained with

GRS G o AR R 3 A8 T B e vl e
SeckiverBtiding whrielgtledltb confettibgpaints 8aral @a.t hen
conne . .
Cpl a%?rtg%ah % XE%‘%‘QEF@%‘&@ én@g%% h%ﬁ%ﬁnéc%ds partially in
qaraliet anchpartiallyi mseﬂas whichrallowithe raind)f taote@na hasses$ aver radiation
784 Ban0 Pl Oete b en BT o) v
Last | yn omr &mﬂuathe@eeneaé? agtenaa efficiensin dds @apqrt@nt to take care about

| diguiP e §ne§ﬁs %Ob ﬁuatteﬂ of fach, tUAIFG 'of loep Gintdrinas is N

aIt rnatlvevva 1 .ca
nepﬂssammcaugasta@ﬁsma% d@b %fgné%méa]ﬁﬁ%gm%can be
Rezhielved Bﬁuﬁﬁglv%ctomd with antenna recei ver 6 being

o ke SRR IRl i 2obdh o

doning cirait, mspedtvbly\5a and St6 ispdesigried fordntrodugingi raininyun gonductive

9{5‘5% c}gﬁﬂ&ﬂngb}tﬂ }gfo}@ﬁcgagéuep of antenna | osses over

on res ance t reatly reduced and
ant ean&\emftpredwrﬁ@ryn@nwtﬁﬁ in¢ledasaeapaciter &2aqgnd g varactor S1a

Icgh‘?éﬁ?éd E:;b%g@iﬁgﬂ tﬁ%ﬁ&BﬁsSﬂ; %rﬁb@t@? ?Sltv#éeg' caph&ip5baahd varactor
Slaanae e L0 A dalRTTIRELPOPRR) Va AT i ciel S0 Resistorssa
rsapﬁfs%aabmdmcsaus:ﬂthcﬁ cdriseant tumirlg Vuitageviotiry bliotreceptionthe

Slfg qtrgzgggclta;l\-gé |ng r&hé‘.%e%%lthqﬁus t&l%nﬁ‘%ﬂa%&e‘ghé}&o@ 'aH9 particular
reception frequency 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 inciudes 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
voltage. 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 jn parallel. Therefore
first tuning circuit 5a includé% a capacitor 52a and a
varactor 5la 25 connected in series and a resistor 53a
connect ed between capacitor 52a and varactor 51 a on
one side and to a determ ned potential VA on the other

stifferenRearactoteamsritancaippl is éuneddyAbisduning ¥oltagen Valtage Ve is also
COAEHrAREd by WaP &f &&Weﬁ%éi’ méaﬂs fbas*épnms Wﬁﬁtd [Rary's8reh algorithm.

var act or caEaC|tance eln his tuni

vol t aggs arrgitergative. eaglp,g;mﬁgrqlrcgﬁ %grp mcp.:ggé\ﬁp ,va;gctors u(ﬂqstead of one
f vRELBNEYd Srhe Edpfachdr, eoitecteddniskRss Buttn bpsishts polrisaNtnan order to

aci t e t hat | 30 tuned by, this tuning voltage.
\)‘E’#i /Ci"-’nhé‘"aai FRPFRINING Qg % of conventional neans,
f or ex‘amnhmove lairgeasignal aegpoasaotimnmlggm'cwtdﬁa arkb 8y rbabth varactors

LM 0 618 o0l con s il o 581 WED o il Boposi

I NC
violarisagion.dEven vommrwm of both tuetslgaqrauiw itéssnevesthelsgy a preferred

C { &th
A 1 A o B

oPMTPelErg duning Sra it @%@B@Uﬁ%??@’s‘ﬂ%‘{a&@?fﬁ I, genes gnan gpposite
Cslarisafibn.t uni ng vol tage during radio reception, the

v B 05 Sed SR b b pppector
o tohadjaaﬂngmﬂ turing raage awhiéh isctiohhested betweea capacitor 52a and

\)gq?é‘&brt Z?I]Snub)& cuhél{\g)% n‘?ﬁ tgé f&b@ sidé! bﬁk? bdfMebA Yaractor 51b and

conventi onal
rmasltorfﬁab Oéxe@qmdetunm Gireuitdfitnen svlesﬁmr@ideal gorithm As

an al t|€rsriabbvn%teoqgmhéw pehtérinas rd pméraw%a&egmmr so-called
varactors I NSt one

varactor and one ca

canened QsehanedsAdvantageeusly (Heth [nspiantensas have the %m% #hape in order
C’tb‘iﬁése‘i‘% sﬁnrﬁ@ﬁ'y IHowever @ i Ghdarstond trat ahy 6ter foepiangenna shape

i g ot B P S H Xt 8l A prfray
dnmvefédqibniy bawd fromts'to 188 MH=2Usingthe radigta tnansmission system.
Oppos| { g afdode 'n%?%d Mt thg‘ﬁﬁféﬁ‘g%tl&tm YofdohPR Whstwatch.

tunln CUIt I'S never I'es
sol ut i Fonallyeit merstocrdmabﬂ)a cabgve-éwbecbgs@gdmts are merely

ﬁfb‘ﬁ‘aﬁ@éol’ctﬁw gg;g@gﬂlﬁ §C| @@H\b&&ﬁ%}‘n@%fch%h r&bf‘@ééﬁl principles

clrcults rrse fwo varactors in serie

#idhg preewdg\fen@on wrmrpy,%mnaneﬁlcﬂmn areRoegentsy i n?&'cu'ar of the
auhifg iclréuittand o tt’éhﬁta@é@n@étmfnambult YeaR r@adilg ©8 delvisBd & accordance

A oL e b 5o S i3 80 e an

@‘plrftlofB'em\tanﬂmg circuit 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 | oop antennas have the
same shape in order to presefﬁ@'synnetry. 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
bEhAIM8 om 88 to 108 MHz using the radio data

transm ssion system It is also to be noted that the

W reless instrument is preferably a wistwatch.
Fi nal | y1. i & wirglags instramenti (1) samprigied above- descri bed

oo L& YO () 4% bl (20t porins
P REPiS0 48 BPpele(adOR SLe FEN (2 RGP SR FERtad Safond band
vpdrtiens ledvirey upper and dowsrisarfades, parti cul ar of the 25
tuni ng cirgcHi n f j 1 necti.on circui
can 1oz 15 15b el B 8 pebait (aB) ShGRIGH rEMhaR JETH dmboaded
prespedtivelydn b3id firad apd skecoriddindrporfonsand extendingtbetween said
g ! ¢ g ¢ . :
“GiRizbiind LASEr <18 I36E0G, bOM didi Hopahferiat BRingWpnected
vihraigh$ald erpositeedgrs of spid-aasingta p fisstd52) andpsreopd £3b) tuning
bargitd WHeréAS connected to opposite edges of a casing
3), each of, sajd first and secopd band ortions )
(hazxi ng upp@d HRtAnGReend ?HW%&:@EC,“"%GEG %“PP&?G’ t“( an, pnteRpa receiver
65 acangbd(if bhid&iasmg@dfclqogﬁtmnigamsﬁ@ giaggengm ad tﬁi_ﬁd‘connection
res Y i.0 sai irst _and.seco an ortions, . .
RS i il belod oR B L SRR R Bl iRty in
|seies. surfaces, both single | oop antennas being
connectgd : S ai | f ] i ng
o & Fi7tFoloEd (Fdhime RORylify 8 BB 1 Wikl £7F
vintereonpeatipn.cirsdit t§ & ¢aracitermetwark saenprising adireti(Ced ppd ageeond
00 Wb Sior LechneBMGPAIE 1P iiond ining G chikg Bty ekl
30 s eeadin (Cx) optacing S T Y BeranAgSRing clfguits partally in
heekisg connected partially in parallel and partially in
series., 2. Th i rel i n 0k di 1o M.
1" whor & TrEAT s st St e lo BREe Yiahgath 8t i frst
cndasecond tungvaincuitscloasoa first (83, 8b)fandsa s€oBpd (9= 198) eonnecting points,
) , . : ; .
SARAEH oo 0250 iR PRl oo B
taenRectiogpaits and focejd senene connretiag peintsi of bothdHaing sireuts. and
tsdi Hd ehpacitbt i§ cBARddtéd losaidisecond 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 (Va, V) on the

other side.

5. The wireiess 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.
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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 said first and second
capacitors are respectively cofifected to said first
connecting points and to said second connecting points

of both tuning circuits, and said third capacitor is
connected to said second connecting point of said

first t6niThg witdlessunstrumentagcarding t¢ any preseding claimg, wherein both
RIS 12 shfdrfha8 BRONShstatMPreRlan et or SRkhellTPSfdgRadal d

25 Tantenna recei ver, 1 s connected between said first .
connect T ngrhgovirlessrinstayreent aearding e Ay ofhreeeding glains, wherein
S sifﬁtQI@QdStSb '_érﬂriltéﬁﬁa“st dux:lf&até 01 thbtfﬁ&:uéﬁcbwbt @ﬂqﬁigﬁ 88 & 0§ MHz.
circui e W reless instrumrent accordi.n 0 _an o
ot ecedi g The RSN, FRiEent SECRTING fo ety Greprqity clafeé. Wherein said
sxiredesd instninment i a eristwatéhs f orned by a capacitor (52a,

52b) and a varactor (51 a, 51 b) 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 instrunent

according to any preceding clains, wherein both single

| oop antennas are substantially rectangul ar or opened

O shaped. 7. The wireless instrunent according to any

of preceding clainms, 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.



