EP 0 362 079 B1 Description BACKGROUND OF THE | NVENTI ON 5 Field of the
| nventi on The present invention relEREG2g@RY al [y to mcrostrip antennas
and nore particularly to a mcrostrip an-j3t'enna having a circular radiation
el ement. 1QescApom’ i ption of the Prior Art It has been proposed that a
"wireless communi cation systemis established between a base station and a
nunber of BABKEROBNIOF DHEINVERTIGNgeost ationary satellite (see Japanese
Pat ent Application No. 63-331494). Fig. 1 shows such previously-proposed
Wi rel ess cEisidofthe dverdion system I n which a down channel between 15 a base
stat\on CS and a nunber of nobile stations Mis established via a
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parti cubgr ¢ ERhRM886E. TRy be nade to "M crostrip Antennas” 5

P. Bhartia, Afihdigustioaesn, 159 G8closeddcibiariolariZee mithds(rip Shtéring wWhich tae:maas radlatlve

di scl osed telsentirdbtsndlielettfic Basé WNEH iOsparttb®ir@Tthé artenh@i3iBstraby dmbicgap dhdddiestien a
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Vari ous excitation nodes are discussed. ,Foran exanple of a mcrostrip
antenna corresponding to the preanble of claim4, reference nmay be nmade 55
to EP-A-0 188 087. Finally, US-A-4 651 159 discloses a circularly polarized
mcrostrip antenna in which a circular radiative elenent rests on a

di el ectric base which is separated fromthe antenna substrate by an air

gap, the dielectric base being supported by spacer blocks. The air gap Is
~intended to forman additional dielectric |ayer. 2



EP 0 362 079 Bl OBJECTS AND SUMVARY OF THE | NVENTI ON Accordingly, it is an
object of the present invention to EPOSMBMH i nproved microstrip antenna
which can elimnate the defects encountered wth the prior art. 5 I t
I s anot her ohjeess ARD SURRARY 68 ¢/t INVENROKII on to provide a single mcrostrip
antenna which has a directivity on a vertical plane in a range of a
pr edet er m ned Aadbginglyf is &1 abjeador the présilt ivRtion td évidd i Rriploved tbrost@ClnhaGshich can
pattern on dinimateitieaietestis efidoartared with thepriartattl | anot her obj ect of the present
i nvention to priscanbttier objectioithexmésent/nventibetopevidd asiaglemibrodtiiponiteana whivh dassandirestivityc h
has @ di r eceriaettigal planedn amgngeiotriredeleamined anglecof eievation and hag a poredirectionafiadiation patigire
Q’ﬁ’ evat i oendherizonjalplanel ity of fre- 10 quency bands apart from each ot her
'and as a nonltiistitanotherebjpct pfshvipgesend ivestiontaxreyidg A migrosisp antesna ¢fp sipipiified arrangenest o
further obj¥eighhgsa difetivity enayastical planein 9 "G‘i‘ﬂet"ba R!?‘MFF’E]@"&"SH & elgvation ipa plurelityeffrei n
which a ’QOIGHSF‘WH’ L PE?&’J@E"’P@‘(“’@E)?H‘M‘E '°FIBRf "&"P’&P Pﬁ?%a |s
not needed
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above- not edggilaé adds are attained, according to the I'nvention

M Crostrapp aniacdRiigdsthe Sirdngéribnt dofiedda 8&mY, 8 fhaift radfdtion beam éaﬁﬁradfbm&ny-pon&m

ar rangenent wal@bh 8 esitidalpldhk @ dvarge of d\tedeRimiinddaslglebfieRinatios and O mifoStrifantenna of the
ver t1 cal | y- pwentisnihaesnonalirectional b ahaiidontalplan@l ane in a range of a predeterm ned
angl e of el evatdoniing tectitaariatigdmentof ozairt 4, ithe candtigtneaircwdr eleinent having thie sioalledt dismeter op-
non- di r ect | erates as@Tadiatibmelementiorthe Ipghest érequanay bamli and othey coridactive ciraulay elemenits grerate

cl ai m 4,25t has redistiduelenents farjowet frequencyl bkandsas whilas ioprgate #agreundilanerriondyctivaelpmentfpr
erates as aadjaselit amalietdiametareonductiver circyips elemgnte sherehyct '@h@ ripantinaefdhejoventon is
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plurality oé E Eém&MOIG pqlﬁEDm&%sand ot her objects, features and

advant ages ﬁ-}m—f—ﬁe—mﬂe’sems—r-mmﬂ—m—w be apparent fromthe fol - 30

| owi ng Cj,gt ai | QQ ﬁﬁ%ﬁ énggchgﬁatﬂrrﬁ)kpsglﬁﬁgn &mgﬂ rhléﬁ'dﬁ@ﬁhd?n utilizing ge-

conj unction Wekkioh bridVért; | NS 1N Whi ch reference

nunerals are g eﬂns’éﬁ: pﬂﬁﬁwmxféﬂ?mﬁteﬁﬁaa‘éédiﬂndg%th@ﬁrioirar\;n the sever al
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a top planar wention;of a microstrip antenna according to the prior art; Fig.

3 is a di agr affiged is 6 diagrammalic viaw giecsttion ofdiie ritrestyiprantsnnaatakenraiong line V- Vief Bigitdenna,

t aken al ong | iFiged it & $chematip tiagsem Wystrating in crgs-section arhain companent of thegpjcrpstripantennaagw

i | lustrating goringtedetpresent lyantiamha according to an enbodi ment of the present

i n- vent‘Fon Elag Is 8 sghamatic diagre/p iorwhigh referappey Bermqfe@@émlaw hey thefifapegance efshemiy

ant enna, takeMFbW“P??fé"‘e\!"Ve"“Q“Bthﬂg with drivefrequepciass 5 schematic dia
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ac- cording t c c diagram
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ern

shows a typi cgam crostrip antenna o

invention in wyl Hhs & blana? ﬁﬁst mg%egﬁlm dPleAtiEactitgUS S Qe(coﬁd%mL%Mfﬂ@ 9
9 shows a typlp;éggntlﬁbegmne radi ation pattern for the mcrostrip antenna of

the i nveRt i ON Eighy2Wha @kbrdnhitiSfew of a secdlbrdTBledicrdiriplatBnna) taHdR Blok IRG'RN CQNGH Hig 18]
is 130 nMm Fi @ig. 16@h&RWpical H-pidte Fatlatidntpiatted R for th@flicbtrip Shtdnad feHel3edond erkbaiment in
m crostrip anweiokie Rliafidh@lemdit & Tbdoteled abfratfubrcliofidlGHE; anet er of the ground
pl ane is 200 gl 14ish@ws alybicalH-plarie@yiiafibnepatisrn for eumictobtris antenha of thetsbendentodigbntinD
antenna according to a second enbodi nent, of the present invention; 55
Fig. 12 is a diagranmatic view of a section of the mcrostrip antenna,
taken along line XII - XIl of Fig. 11; Fig. 13 shows a typical H plane
radi ation pattern for the mcrostrip antenna of the second enbodi nent in




which the radi'ation element is resonated at frequency of 4.2 GHz; Fig. 14
shows a typical Hplane radiation p&P0p8620788Bf t he microstrip antenna of the
second enbodi nent in 3 EP 0 362 079 Bl which the radiation elenent is
resonated at fwhislihe RMtich elemeft i<rbbbhatéd 4 frequendy of 188 Gl iemat i ¢ di agram showi ng a
hybri d circui Figufssla scherhdlie diagam Sdwingh Aybridreirelit v3bd ih the sébohd énibodiment afthexfitBstrip
accordi ng to tahennareaeing td the/gedentdiventibn;g. 16 is a di agranmatic viewof a
section ||| ustFigatsiisugiagrammeticyistvofasedtion iliustrating mioostiipemtenita arcordingitach thirdiembodinesnt 5
of the p#esentofthemreseniinentioki g. 17 is a top planar view of a nmain portion of
t he nmi crost ri [Figatitiemion planas kiew ofainaingpottiomef the\icrostip\antesia, thkeg alongiine KVig XVI&Figs a

top pI anar vid® illustrating the mcrostrip antenna according to a fourth
nmbodi ment of Fight8 g?é@é’!ﬂ'“ Ve dlivetraying the gricrostrip aptenga aqogrding tag fayth-anbadiment of they
of a sectlon @resenh BveRtioty ostri p antenna, taken along line XVIII - XVII|
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accor di ng to an enbodi nent of the present I nvention will now be descri bed

with ref- 28enfEpHScRPTIONG PREFERREDEMBOIIMBfANgenent of the embodi ment of
the present—tTMVentiom 5 represented M Fr0s. 4 and 5. In Figs. 4 and 5,

li ke parts CONnA&ERPpEhidthatabeokdig S n@Mbadiriknt of the PreBenBindh@on WAIMER Be Yéstribed With rsraMe
ref erences awdstetdmgsed MG need not be described fully. It will be seen In
Fidgs., 4 and 5 Théiatangenteht of the @mbdilintentisd thel peaavit ineantiGhiis tephesentell @V Figat 4 dndaBit Figs. 4

ci rcul ar r aahdda, ke parfcorrespanding to thbsé o\FRysi 2dnd 8 psecked Wit thdseimaeaferer@esiind therford C
substrat e 3nasfinctibe Hesritethtuiysane di aneter as that of the radiation elenent 2
and which is redlcbesperdn Figd. ¢ pirdf that g cireulasgréund planspéaadictiveslemantil and acilcday radiation

di el ect r¥c bleymeant 2 Faye interasad|therebetiyeen g dinlpgtiic pibainde 3 whithdae thp samectiameteras that pidke o
di anet er [ efediptiopfelemgns 2,an¢ whighds mpde of 3 maigiial Syeh@p Byasqplasties haying 4 low diglestris losg Foo f
53 mm A t hf@Rpede graund plangr eandyotive; elemeptjhes g diameter;dgof 18Q,mnmcand the|radiatian alpment 23
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providing i
and haves5d| &3 a conmon ext ern con- duct or

An i npedance ﬁF.ﬁJedm.e eendin m&namma.me& Riefpraad0sl mdiecﬁssed below,
expressed, asfoildivh Whdrth behsvsHAas fol | ows when the drive frequency
is 4.185 GHz. I n association W|th %.he am-ma rm’mshl npedance [err] dianeters
[err] and mfasédoistior Qith the Abdvb-Abted ihbddande, Hlahetbts d,dn@ d.b ofi8keaBAtiudtord 3MNand 31

| enigt,hs 4 aad10@ivand 1.BRmEt lengths £1,AndifY) thsrebf 418 12N afid18 e, teispeetively. Futilier, ARinsidea N
I nsi de di anditresterof extextabrondukctoc3’A dhiselbaed 383 for examplb,23neal t 0 be, for exanpl e,
2.3 mm A di stAaiistantdlegtric fipld offthecdirelilan fnictasteip anterna isaenerdlly expressed py the foklawing euation
gener al | y efdpihapdartoordingtegystem in which the centeraf theiqdiatipy elpment agsumesran edainetinoivht e
systemin which the center of the radiation el enent assunmes .an ori gi nal
point. [%¥rr] whereggd. ¢ EP 0 362 079 Bl [errr] In the equation (1), Jn(x)

represents the n-order Bessel fuljﬁoton,voa t he radi of radiation el enment,
't the E6 = -3 (kja) Emgere - =
50 x By(Kga 8inf) cos né¢ ..., (1)
: -3jk0r Vo
B6 = M kga) e«

% b4 BP(Koa sin8) cos 0 sin né

where



't hi ckness of dielectric substrate and [err] the wavel ength. Further, [err]
represents a constant. In the equat FBA3¢2079Bénly the terns of [err]
represent the radiation pattern directivity of antenna so that, 10 |If they
are represented as DO and [err] they wie& @, hitg) foll ow ng equation (2).

[err] When the circular mcrostyjp_ant a, resonai in the [err] node,
then n = 0 is established in tf?réf"’Za at'ﬁ‘gﬁ J(‘I’?x? 'a&:‘g'ﬁ’gi ngly, in the equation
(2). Thus, the follow ng equal htidwes ;are, satisfLegdd [err] 30 Hence, this
nodi fi essthe equation (2) as t Med()fol'j'l'dﬁ ng""e'( ua?idafllg?)s) [err] Thus, when
the, microstrip antenna resonates i nkf Reexsk elkNade, the radiation electric
fi el‘\d/-of t he ad the eduation41), Jn{xjeprasdals the(h-chde BEWaEl fuhotivh Jd the raditd of rddiation eiairieht, t the
conponent atitkrekscof dinlgetrid subtrateland ©thé waveleagtin Fartter 8, lpredehis afconsant. on of only
[err] regardl dstbe exjuation (1),]only tha teohdné 6 andhreipeseit khe radintionertatteyn diescibity of ianterink eé itiat] S
a verticadl {ithenare représantedes Bhehdifgsthey vielsithe fdlowing équetivali2)on a hori zontal pl ane.
The radius a of the radiation elenent is expressed by the follow ng
equation (4). [err]_ 50 n_th uatiop (4), ayrepresents a correction
termfor the thi cknneisf FB@{‘kOtahéfﬁfgl 88fr$c el emeft, and a is obtained
experimeptally. Thepd big sin®h) B8 gigneqlrif elenent is gaternined in
associatiton with the radration char- acteristic ©f the antenna. The

i npedance seen fromthe feed point of the circular mcrostrip antenna is
expressed by g, figh il %ﬁtunggesegﬁa}iﬁ%%;?ﬁ%gsigﬁn o fplhbidg fgalate T
‘values ob B 5 %o '?{?ﬁcttl on %’?gégﬂiﬁz;ﬁ one-8raer becone sféro, and only the
O-arder Bessel func- tion JO(O taken afinite value. That is, onlywhen the
radiation el ement resonateg_i(Ry§he [e28L ppee; Lhg radiation element is fed
at Its center. 5 EP 0 367 079n&1 Ffrther, thae surface current In this
case is radially distributed fromthe cgntral feed point to the peripheral
edge as Zhown by dashed | ilBad*ih Fal'g(z Zggointrdd the directivity on the
vertical plane can be prevented ¥tom bei ng di spPfated unli ke the case where
the radiation elenent is fed at its [fggd fgi)r;t obfsgt dhomits center. In
this enbodiment, let us assune that thePHtametepsedl fand d2 of the ground
pl anar cgnductive el ement 5 1 and the radiation elenment 2 are 160 mm and
53 mm anq t hat the thickness [err] and the dielectric constant [err] of the
di el ectric Hensethismedifips fye aqution (B85 thedpllowipg equation@}t i vel y. Then, when the
drive frequency is 4.185 GHz, the inpedances of the antenna In the [err]
node I n the non-exi stence of and in the existepce of the inpedance matching
device 1§ are gi Poh=b9§I1 Fggd slihdBM ng equati ons{ Thus, the inpedances are
varied in a range of Brequency from4.0 to 4.6{GHz as shown by solid and
one- dot chain Iidfe clrves Ls and La in Fi g. 7/ Further, calcul 5 ng the
radius of the radiation elenment fromthe equation (4) under the condition

that [err] = n@3ieh trailoréstiiplantenta réborstes iflehlf T, RbdbStnd RdiRficR SlebtRErield ¥ §48 cirdifar
radi ys ok t RRrokifp!hidnh®EbnRinS By the EcdmiporteRi dndl the fiagnitudd therdol8 eXprédbelibl B8 rehkamRANt
2 1 esonat eSor o fefediéh b4 InfkHREWEES e radidlonledirit fiéld 18 A VEHILHMRENA Watkard hbsdnoal ed
-radi us and @iketiohsl @h & Rorkzentpplamt i ce represents a correction anount [err] Wen
t he di aneter dhe atiud e traradiatich gdntentis expesi by the Pllawiing eguationl(4) s 160 nm t he
directivity on the vertical plane s the anbanna, |.n is enmbodi nent is
represerffed as shown in Fig. 87 ngwafe “th%ﬁm mimygain is pro- vided at
the el evati gryéingl e of about 45 degrees. Wien the dianmeters d2 of the ground
pl anar conductive ele- nent 1 are 130 gm and 200 nm the el evation angles
at which the maxi mumgain is provided a?r"é""t?h'aﬂged as about 50 degrees and
40 degregs m3hetuitsh () o depresdnts & canractiod fdrm foBqRiCHnbasedf the diblacticdaiiontDand aisabidined

t he mai n r asiparinmentallyo Tearthickheds b of tin dislepBit ploperd [sidetanmdnet In asdocistios wWisinthe radiationchar-
cover the 2éactarigtivpéthedntgingvat i on angl es of the geostationary satellite in

t he above- nentThe¥mwedansecdhdéncframethé feeriinhof the circhiar migtoptrip aitenpaeis expeespaddy thefalipwing
ant enna i n edyption ¢Grwhete pressumess dintance hetween the gentes efithe radigfio elemantand fheifead meint|

pl ane, tskis microstrip antenna is suifabl"®X o) application to the nobile
station I n thdpx0rallvelues ofBopsel fctionhioher thay aneder bacpme zero and galy the 0-orderBagspl fung;. |/
satel lite. Handef)iakansfioite vajye. Thatispnjywhenihq ragiatignelomentipsopiesy the, p-dhergiation
under si de b§lementis 48t isseqt¥he di el ectric con-



stant of ‘the dielectric substrate 3. In addition, the ground planar
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t he ant enna i Whibriothe fedh embiolimeit¢hegntenna@ngthe drid cirouitcB0A &re beth priovdad mith e grotride
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conductive housing 201 by screws, EP0@3eRNI®B1ground pl anar conductive
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| n that ev@ntcondubtive slament Pa3r side@recprapbriy securguids the copdystivehipubing 201by serévwsrapththe A3 r
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bands of, nmpre, %kﬁﬂﬁ%f&vlr%ep Wﬁylﬁ§verﬂcal fanDInGrdhad SripRdeEHnfBdahglas ¥rleldGation
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means (4, 10; '2% *4"% % des i npedance rratch- i ng rreans (10). 50 3. A
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and 242 th gioind dapincontlugtize element ifi of the g@menna and e iwpgrpund planan preduetive eipment$252s anp
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Fur t her , nesh eo thatdherweight df the eniandstriplantenrastithe fifthvembiodiment cgn tR@dduesdcept t he concave
porti on 203vhile indhmahdra-inengoned embadiments twp frequency berds greemplayedplbe P"ﬁ??ér igyentiage
portisn ersdesimilaryapelind e caee wheretlyse fraqugpcy bands g maare @EPIYAd-t hi ck- ness so
that the weight of the mcrostrip.antenna of the fifth enbodi nent can be
reduced. V\hr le in the above-nentioned enbodi ments two frequency bands are
enpl oyed lajms, present i nvent ion 30 can be simlarl y appl | ed to the case

vvhereth eefre ency I 82L& ergg orE readf pb

C naven 2l plane in eso levation
m cr OStr agn%:fl weﬁécp %ﬁz[o 4 il oﬂtaﬂ:l%g fta%@ for Bat ghid ? au'faf
predeterm n mgf i rect |ona dicact on pattern
in a horizon a'f h@dieondd t st“a |sh| ng an up channel and a down
channel with g aﬁratra@arsxmtgtrc Gosh&g@@RbiSi Ng: - a grounded conductive
pl anagp el ementy diglectrit faber (3; 18 hbil araPdiel mgﬁn@f’ovﬁbulf&@%ﬁ bald piahaldidnierd (&'
shape (2; 195); 11)491dsa|dradlatrdnef%mGht :@§)l 4riaC | ayer (3; 14) having a snmall
dielectric | os&daiiuanmomtzbeebnb@tmmswodtqﬁlsmaa.amnemnﬁt (1; 11) and said
radi ation el ement chatacteki2gd in ththaid féed @aintricunsected at thidcendf said radiationadbrrieot (2 f eed
poi nt of said 15psbiti saiiraditionatementisasanatbein the Eio madd, Weereby saididiredivity ipaverticali s
connesst ed at tptene ehtained.of sai d radi ation el errent (2 15) so that said
radi ation elenent is resonated in the said directjvity
in a ver#i cAficopsirip antenna accorfigipdaimd, %P&'sﬂga? '?a"ﬂf'h 8128)3‘?‘%/"1"? "aﬁetdé'?fﬁg‘agc!" '
according t'BQE‘Faa'FH& wherein said feed neans (4, 10; 25) includes
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conduct or (&@e&veq,ran&r%ratneﬁt dn@ sSi@insldd BRALicIBIND baidbUtsidd toRtiubtSH dcot BNy kkedngéd. ( 27) -

connected to said con- ductive planar element, and said inside conductor
and sai d4.0uAmicabetrip emtehna tamprisinge coaxi al | y arranged 4. A mcrostrip antenna
conprgsing: () 3 greungedeondistivepianatetsmenté!lljl anar el ement (11); él i) a pl uraI ity
of conduct i vdi)eirlutality af conductive giroylar lgmentsy 13, 43} epchiheing epaxially de gn saidgrouaded,

sai d gr oundedondustive Blanay elemant withyandntermadiate dipletricdayes (14 d)harinas el et 'P?s

| ayer (12, 14ytheaaauenyalgrdergipipmelerathetephj c | oss in the sequential order of

di aneters thereof; 10 (rii) a feed point (25) located at the centre of -
sai d conductive circular elenent (15) Ohavi ng the m ni num di anet er;
characterized in that it further conprises:



() ohecd oy (28, 22) provi ded on selg uner conductve <t HHTRAIN IO g

sai d conductive circul ar el enent having the mninumdiameter (15) is Fest

onated in the [ giyalfeed sl (25plocatddiafthdsehtrd gP saldéoRilBive BiFcGIar ditinfadt (15) héiing trhimum
further conpri Sidageted;r St feed neans (26) connected-to the feed point of

sai d conductive Ci I ehiratterizdd @inadit fugthér corpdigéstig t he mi ni num di aneter and
second feed neanig) féedointbQ21, 22) prokidgd ancaid etheiemnductive birculeddingatsi(18) at pokiticha bffset

ot her cosaduct i vdéromithel aéntres, eheeiesdidondictivé\nircolaretsimenthadngiti@misimers diemeter{t) is ees-
claimb5, wherei onaledinithpTMatodeed neans i ncl udes an inside conduct or (26)
connect ed t(F)rl rs.ﬁ.i d ftgéad t(3(%“:;1‘_}”‘&25 g{ﬁjﬂ Sai% C?"Bgﬁl{[ﬁfﬁii{?\flfe dcit_,rzcu(g%(rﬁ el eﬁrgeéatthe&%(?)
havi ng the M nt'}, e )

respectively tgg'"Egisﬂd %’gﬁ'ﬁ: °$E§%W§4§?W§'§b%m?%ﬂa%T§m ‘i",‘”@g?;,éed feans (21,
sai d i nsPde cofiRnPEed InTe e R G Y e oL BN rYe ST BL PR 5 axi al |y ar r anged.
7. A m CrosgS i RmRibtAsaienAddctdrdhgidldif 5 Whare i kald firdVial Mbdhs Malidds A ihside chriador BBRNS
i ncl udes a congbrdcied ® shid el Pdint 257187 Bk Eondutive cRotiaPalshRRt (15) REVidg iR riMAEGHH QlamiterOf
sai d conduct i Véndh aitsdeSoRAIBSH(27) dohnecied respsatieR} i said bihbr cBndié didulstelemantsl(11, 13),
conductiye ci rsidisside ebraaddtand shid)outsidy tanguctoh Beirigicdxilandhgaget er , said
conductive circular elenent 20 havi ng the m ni num di aneter being fed

t hrough sai & fAmicesringntenaneseerdinggo ciaimScwhetain sald fipshfped mransindiudean aegduciiye fdsighing 5,
‘wherei n sai d sRerhet4))edendadizmthe yndersidnaf said copqurtiye planegelemant(11) tostbstantiallyq qentre
(13f) nount ed %824 sanductvarreniar ploment (16 haying the winimym diamster, gaid sondpctivesirqyiar slemant
di anet ergn i t shaing the minimpngiameferbeing fed tamyoh said fastgningmembers i § conduct i ve

cirngyl ar el gmepta @Fi@anan g1 Q411 8, vihers R BEI Sobnd Foed MBans RALILARE & strifiiRd tyghie
out put ter m Nalyg-pe tf:g& idcoiduttive .%615: fehEnt ﬁ'gg'- hed thaxjiu\ds @%53
CONUUCE T Ve Ci 1ot e o S o e g
substrate (11)strald; andah Gltsleloriintl F34IEREPcieGiCaRl fib Ridd bt froRded'on said WRAEURIVE cincdiaF
second fZed negdiditent di6borAkRfed throuBehitccbhdhetive ubstrael1()201) in which a shield
strip line type feed circuit is acconmpdated within a recess fornmed on one

surface of 8aiAmiciostirantenneactpidingitanipinf sherein shidsacond leedrepans incldesn eanductivepusing
surface of sai@Qisnéigee shield stripdinatypedsed circgibis accommeriated withi onmed pry one syrfagenc e
on whi ch_sai d ¥&#i¢ierseyctjve heysing andsaidone psiaeeds ppysted pn g Rusigce of prid gengustiveipianar elen -
nector (228) nDeheRegeits P itsigurfage prwhich gpid spnductiye ciraiilay elprmeits A%e $tackeds Bndy cagyial con-
wherein said c¥g®} &8 mgy athepsustace 9f said W%ed‘a‘l‘s"lgfw@ﬁ"cfa\dé’%'ab@Fgf
are connect ed W%’" t&"'&:@ f?‘}f@‘ﬁ‘igﬂ%m mﬁ?’fﬂsaéﬂ?;g;ﬂﬁg% ousing. pfidaa putpyt teninal,
feed circuit afig™ Rt end P fopd paint &f.8ald antpnng e connpeledt &%t ed t oget her. 35
Pat ent angprtche 1. Mkrostreifenantenne mt Richtw rkung in einer
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