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WD 2004/ 097984 PCT/ CH2003/ 000275 DESCRI PTI ON BROADBAND
ANTENNA ARRANGEMENT 5 TECHNI CAL FI ELD The present
invention relates to the field of antenna technol ogy.

to ke ' rticular to a broadband antenna
arVéng@hgzpbgggglalned in the precharacteﬁqgj§E3091/°°°275
clause of claim1l. PRIOR ART The geonetric di nensions
of antennas are closely 15 related to the wavel ength
of the waves which are | nEstRgeTIONOE enitted or
received via the antennas. Frequently for exanple in
the case of portable radio appliances - the space

avai |l abl e for tRROADBEANDa ANTENNAc SRRANGEMENTO t hat t he
antennas shoul d be designed to 20 be as conpact as
possi bl e, without any restriction to the bandw dth and
tHEEgﬂﬂFgﬁ%ngyELﬁ nunber of proposal s have al ready been
made in the past (US-A3, 295,137 or US-A-3,508,271) for

fo +ded 25 nonopol es to be used as conpact antennas
Be BEBSCRL; ARG 4P hECTRFRF oftCa ThE r BLRLADOFe At enna

el eethnohbyy. cimnduellatesbass Parteicwlidih ese &ndbhsidisand

co el connec ed (araound d) tqQ,the base plane,. .
iRt oY raRaRaRg L 8ol G i S e tada i ing
i ncbaendenf| glaimt he base 30 pl ane. The characteristic
properties of unfilled and filled nonopoles folded two
or_nore tines have al so been investigated in an

arFREPR BFTB. J. Lanmberty, "A Class 35 of Low Gain
Broadband Ant ennas", 1958 | RE Wescon Convention

Re rt, 251 259 August 1958). More recently,
HEF?B‘ﬁGP-’é§ h & nfsech o éPFGWH% 2668 0Ly

P@'éL‘th@@B/ﬁ@OZE’Ee \?av@lémﬁtl@ lonk s paftedbl &vhich are

;?%%#%S&%dglé:%f IE%S gg%)c(it orsggcg‘?ﬁédfi \91{564.1 8?15) ortennas
Frequently - for example in the case of portable radio
appliances - the space available for the antennas is
restricted, so that the antennas should be designed to
be as compact as possible, without any restriction to

the bandwidth and the efficiency.

A number of proposals have already been made in the
past (US-A3,295,137 or US-A-3,508,271) for folded
monopoles to be used as compact antennas, which are
arranged in the form of a hairpin above an electrically
conductive base plane, with one end being conductively
connected {grounded)} to the base plane, while the other
end is used as a feed point independently of the base
plane.

The characteristic properties of unfilled and filled
monopoles folded two or more times have also been
investigated in an article by B. J. Lamberty, “A Class
of Low Gain Broadband Antennas”, 1958 IRE Wescon
Convention Report, pp. 251 - 259 (August 1958).

More recently, folded monopoles have been used to allow
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| abeling systens via LANs (in this context, see US-A-
5,668,560). 5 The vehicle antennas in the railroad
field are subject to particular requirenments. Local

a n t hese shoul d be designed._i

in |V$Q§3?H§2§§§ not only for a frequen%F"Fi;‘f'E;%oq:’f/o?Roz"s
870 MHz to 2170 MHz with a 102VSWR of < 2, thus being
suitable for the G5 900, GSM 1800 and UMIS ranges.

Thay relddal dLiadlsofbe @«mmamubl e gcminpmcéwl h | ¢ahl ¥higbusdntekt,
or tQeakl gw.a reli e_radio |Link despite the .
vi %%t B hbggggéngggﬁ hePT efd r SFEVAER IS . price
Fulabel inge systiems twid SLANssi(dne wWuid acontexh, t lsee US-A-
over gggdsppye on electrified sections, local antennas
must, 1h accordance with the relevant test

instructions, withstand in particular voltages of 16.6

kVreadveur beet antlerdKAn | thahi-g01 r6ade raelal Age Albject
no, nore tha \V ma‘}{/‘]loccur at the RF 20 connection in

n_60
or fRr RPRht: 'éf@ﬁnn’é? PR Bcont?fde aptenpas such  as
endbeger stholny dt 1= ddesignddf éad irativeiduaanpaeés @bt only

| t h t K70 2 .

|oEak AR P R0l 838000l Vg 0o 034 B e =
andSW¥Re J2 <328,t ypeus orbeing f mseqekde r foge them@) 900,
258m 23460 Nda fhers thenkaLnr ehi ¥ 41 0508dbandinact

vehi ¢l e antenna which 1sresi st aRt 10 heavy currents I's
al 38 d@schapdFald YDEr eRUS Do 19y urder DESCRHATMONAOR SiHEble

| Nv&iid ONL 38k Ongegpii€et @het h&ibP4@AbNON ibugd R dther
a broadband . antenna grrangement which is ndot only
ph%Y%ﬁ?WenEﬁﬁ‘pactmE pepeegrso RUCRARTFERELy oMy to
anpossibleacbntakar with sthd ablerhesd useras on i@ ®€ified
an .n 35 ¢t railroad field. A further.aimis.for
Rl P aota, Bt iite Libefina in argenatde R the
f reglevient r abget fimstabotiond) Mithgtdand sever glardzular
Vmb@ﬁ@éé@§7gﬁﬂ PeTe 00U PO Rents of 40 kA, in which
case a voltage of no more than 60 V may occur at the RF
connection in order that personnel in the locomoctive
are not endangered by the downward feed cable. Examples
of local antennas such as these are the K70 20 21 type
antennas for the frequency range from 410 to 470 MHz,
and the 742 325 type for the frequency range from 870
to 2170 MHz from the Kathrein Company. A broadband
vehicle antenna which is resistant to heavy currents is
also described in DE-A1-199 24 349.

DESCRIPTION OF THE INVENTION

One object of the invention is to provide a broadband
antenna arrangement which is not only physically
compact but 1is also mechanically robust and, in
particular, is suitable for use as a vehicle antenna in
the railroad field. A further aim is for the capability
to use the antenna arrangement in a frequency range
from about 800 MHz up to several GHz.
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- 3 The object is achieved by the totality of the
features of claim 1. The essence of the invention is
to use an antenna elenent which is in the formof a
NDRGP tends at a di stance abov nl
el ect?b@% Pg"gggonduct ive base plate in chTarcf g'f /n §0275
direction essentially paral-leal -to the base pl ate

bet ween two opposite ends of the antenna el enment and

i sThe| ebtjectalilsy axdnicwed ey ythenhetaddtgt ofhale risdatures
engdg 0 he .ba I d _Rha fe oi nt,.which is

i s%f' a%%gaglo ]’f'rzrﬂ?}l hggggrslggppgt Z:,h%atlr?geer&sle%%nﬁse % YH%, an
whakkenpadelpaent wid chntiennin etkerefivrsanfbe cwmegstled and
t LEO-o4 I equ j C cor di a fiq .
p?%%é‘réﬁgg, e‘#oo i FTE@%?{: agl%\l’% gﬁbo?% dégr%g_m}) rec lae:ﬁtt‘:c%][ca}ly
r oboRENEEiVandPassi grlater edn car r iongidasdaaly sixggyion
aseSseRtidley asspablel arty W eﬁﬁﬂein?lgﬁé th€tween two
antenna, el enment .is |n§th formof a so |g net al pl aée ,
whPRBCRLE® a (T ant®f hi ssaDEPOR8yereLeWeRfFth and 18
respectricalhe tondutudiredy donhretted 28 aheé ifirst end of

co S f i n 0 n_alym.num.all oy, .i that th

rpBe Bhs? plald PURChaBl oL P UEL BRiRE il ch 5 HagTHred
t hEremt Ehaabasenmlaties &t athedsecondieendsevipl athddhy feed
t { et chandq a a 0 f e
{ pFolfel che gnct):[@mgltlat tfc;ltr‘#n?%rf{to%rg, ?hF?fd‘Sﬁé%ﬁ?cﬁgt Bo THELO
f obYSAYCREY c¥RYLES- t he base plate. The design and
assenbly are particularly sinple and functionally
reliLable.if, accordi to a second . preferred .
efr‘*b%%??éh?? ag%oa% af]grpﬁ‘hg %‘?1%&‘?%4 m‘%crﬁ{%"ée%fo atd high
rigpgreaglet medbmmitede plobustaedsi napdrtacuhbrhi current
t f tLRng kef .iS. . 0

| ocar T ong SPEERATYE 80 Phe | RIS PRabPlibyy ave
poreRievied hint $hatt dhecamtienng elemente| bet incshey form of
condugdi el hedaNNepiget iiten PR PLAl GoBithit S {HMness
35 conductor_being electrically conductl,\ém connect ed |

t h‘fla%%"%s'%iénﬂghi KeeREChase phet d ongitmeimady dgiertion

and is composed of aluminum of an aluminum alloy, in

that the antenna element has a foot at the first end,
in that the antenna element is attached to the base
plate by the foot, and in that the foot has at least
one threaded hole or attachment hole, through which the
foot is screwed to the bage plate.

The design and assembly are particularly simple and
functionally reliable if, according to a second
preferred embodiment, a coaxial plug connector which is
at right angles to the base plate and in particular is
in the form of a connecting socket is arranged on the
lower face of the base plate in the area of the feed
point, with its outer conductor being electrically
conductively connected to the base plate and its inner
conductor being electrically conductively connected
through an opening in the base plate to the feed point
of the antenna element, and if the connection between
the feed point and the inner conductor of the coaxial
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of the antenna elenent, and if the connection between
the feed point and the inner conductor of the coaxi al
WO 2004/ 097984 PCT/ CH2003/ 000275 - 4 pI ug connector is

d et achabl e, in which S
eﬁé{%??l ca?pgk}E gduct i ve connecting pin m%@c%oo?%%oz?s

downwards at right angles te #the base plate is

arranged at the feed point of the antenna el enent and 5

f i pugn connecktetr vis cesighedt ¢d tlee tdetachablepnductwliich
of I e Th conn ctin i n,my
Inc%%@ ase§ ceg:%t%gﬁgylg&%uct ‘Zeon ) cgﬁ?lgg gln which
eIBﬁ@]h@Ctﬁtdpyn?fhﬁdsaa!;ornfahhl pogles oo tdmr ibage [plate is

”E‘&P?Qi@éﬁ E%Ch;'ﬂ'é n@eé’& ?B@n?mo%n Nhe €LAPERha EIYRSE and

e be 1 n the separate push-in pin,
an%l1 ylﬁeap§§ﬁgﬁtl HP&CQ 180 fidsseh dion g bspemmay igPnductor

anbEnthe etoarDal phug besnebberadvantage that the
connecting pin may be conposed 15 of a different

material, which is optimzed for making contact, and
rm';?hee mmnhmieﬁagmr];elreaaidyy ds athilsnedas@arbe |integelly

c a aggi nslg d i .
enV| ronﬁe%{lapﬁe ? ngﬁgig‘s eilg?gl §-a vaﬁt agtéo&saafri%% q%eChlnEd
anehnAer itenithe Mechendced onachénéugsi dé blyheaantenna
I eSDYROh €. Sh{cﬂ}@vef’m' qh 'ﬁagetﬁ&?bh% copnegied of a

particul ar screwed, to the ate Accor | ng to
a FERRRRFepr BHERrdB eMiddi netid ofméﬁhe bgnt pyghed 1into a

ard&@:ﬁﬁ@@@ﬁdi\ﬁgobﬁbﬁﬂn@qo ihené\Vantéfha bhémenBleAtds has
1'_;e]lament has .a | i ke base el ement whi ch runs in the
| o

7t 88yﬁ151|tagl ré:c?ﬁront §d SPONGATERTa it i By be composed
r esbnandistfiexrentr emtaare 41 ,t twidicldi $8r bputimdzedn £3@¢ making

UnbE QLY ta?l@isvxﬁa{ Casﬁﬂl{%idc%%oer%r 0 a8 1hondl tydinalneq

direction; € resonan struc ures
coMPp¥Ese in partlcular el enents which are integrally
f or med on t he base elenent and are oriented at right

anﬂ_les t he base pl ate. .
order to protect the antenna element against

damaging environmental influences, it is advantageous
for the antenna element to be covered on the outside by
a removable shroud, which is detachably connected, in
particular screwed, to the base plate.

According to a further preferred embodiment of the
antenna arrangement according to the invention, the
antenna element has a bar-like base element which runs
in the longitudinal direction and to which additional
resonant structures are fitted, distributed non-
uniformly transversely with respect to the longitudinal
direction, in which <case the resonant structures
comprise in particular elements which are integrally
formed on the base element and are oriented at right
angles to the base plate.

The resonant structures may in this case be rectangular

and/or angled, and may have inclined and/or rounded
corners.
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35 The resonant structures may in this case be
rectangul ar and/or angled, and may have inclined
and/ or rounded corners. W) 2004/ 097984

5 - 5 Further enbodi nent b
ngggz %35%5 claims. 5 BRIEF EXPLANA‘?‘F%J’GWEW&”’
FI GURES 10 15 20 The inventi-om will be explained in

nore detail in the follow ng text using exenplary
enbodi nents and in conjunction with the drawing, in

wh gu er e egle nts Q

sh %&?Ehg#on%ﬁ?éggﬁgﬁ secglon ?%lgure #af”?n pendent

freh®im8.-front (Figure 1b) and an enl arged detall of

the plug-in connection (Figure 1c) of an antenna

arraagenent accordln% to a first preferred exenplary
FeR{PHANAREON; QF e FHEoRIGHRESr e 2 uses a nunber of

figure elenments to show a Iongltudlnal section (Flgure

2 n_a view fr front gure 2b) a

Frine’ Grdehrdde, AL PE stplaihere tanatnte dreqal I8 cne

shboblowifggutext; aslﬁggueae&pahmws ambicdMinient® alzm@®E in

of I 0 t nn ement shown in
|%%$€“Réég?gu?£€3 éﬁ%mgfgﬁgéﬁraiﬁgﬁﬁgggé view of the

connecting pin at the feed point of the antenna 30

ary PHGLEEDt §ho¥N nn&hsélfeoﬂf HAE a18h@WEs? to show a

| ongi t udi nal sectlon t hrough an Tantenna arrangenment

according to %ngéEBﬂHnakréF%FFéﬂlei@hﬁ?ﬁ?yléhbodﬂheﬁt’VleW
of the from the front (Figure 1b) and an enlarged

detail of the plug-in connection (Figure 1c)
of an antenna arrangement according to a
first preferred exemplary embodiment of the

invention;

Figure 2 uses a number of figure elements to show a
longitudinal section (Figure 2a), in a view
from the front (Figure 2b) and a view from
underneath (Figure 2c) of the antenna element

shown in Figure 1;

Figure 3 shows a view from above of the base plate of
the antenna arrangement shown in Figure 1;

Figure 4 shows an enlarged side view of the connecting
pin at the feed point of the antenna
arrangement shown in Figure 1;

Figure 5 shows a 1longitudinal section through an
antenna arrangement according to a second
preferred exemplary embodiment of the
invention;

Figure 6 shows a side view of the antenna element of

the antenna arrangement shown in Figure 5;
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35 invention; Figure 6 shows a side view of the antenna
el ement of the antenna arrangenent shown in Figure 5;
WO 2004/ 097984 PCT/ CH2003/ 000275 - 6 5 10 15 Figure 7

S I pew from underneath of the bas | at e of
tﬂg&gﬁﬁggﬁgg3¥bgngenent shown in Figuree%ETééﬁﬁhiﬁé?°°275
shows a perspective illustratigon of an antenna

arrangenent according to a third preferred exenplary
enbodi nent of the invention, with angled and inclined

r el nt.s; Figure .9 sho the rel atdi qnsh

vel S888E 7c EEMEna BRS WMV rroRy BiRerdpat Ye e ace
antenna ar rphateemt shidwn antEngar caBraiigeBei® shown in
| MPLEMENT TFF&%&?%N@;CN The various figure elenents in
Figure 1 show ditferent views of the first preferred
exenpl ary enbodi nent of an 20 antenna arrangenent

aceDgaa9st Oshb@gi N\ENt pepspdbeivhi guna @ ilord @ of an
shows a | ongitudi nal section through the antenna .
arrangenent 3BLeMRARchar¥aPgeRERt on2GFOTERBEL 1 itOal 13y third

conducti ve bppeferfé@ l8emefiplargoveestolimeatshr @fd llthe
inthe formof a cup. The _shroud 11 is,25 ef erab
conposed of én‘f'?Bgf'SPei ﬁ’flgilc éﬂ‘%%@t aRd al’rB‘%&ilQegc rre%ﬁﬂi‘ant
by means of ébemesteewsnd0 to the base plate 18, with
these screws being screwed into corresponding threaded

hol es 34 éFigure 3) in the base plate. In the
i 1F1S¢e¥Fat2d shewpl akhe erpplrtionshime behwrrn 1thes return

30 flange-likgsgdganyit ke Cif &GPt Bbrar RKe, drtenna
whi ch a seallng ring 76 is inserted, 1n order to
i nprove the JEEANAGNGRE { BROVA TR nBI9UFRa8f rom t he

WAYS TO IMPLEMENT THE INVENTION

The various figure elements in Figure 1 show different
views of the first preferred exemplary embodiment of an
antenna arrangement according to the invention. The
figure element la shows a longitudinal section through
the antenna arrangement 10, which is formed on an
electrically conductive base plate 18 and is covered by
a shroud 11 in the form of a cup. The shroud 11 is
preferably composed of a fiber-reinforced plastic and
is screwed by means of four screws 20 to the base plate
18, with these screws being screwed into corresponding
threaded holes 34 (Figure 3) in the base plate. In the
illustrated exemplary embodiment, the shroud 11 has a
flange-like edge with a circumferential groove, in
which a sealing ring 76 is inserted, in order to
improve the sealing of the internal area from the
external area.

As can be seen from Figures la and 3, the essentially
rectangular base plate 18 has a raised mounting
platform 32 in the central area, adjacent to which on
the transverse faces there are two attachment f£langes
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external area. 35 As can be seen from Figures |la and 3,
the essentially rectangul ar base plate 18 has a raised
nmounting platform32 in the central area, adjacent to
.ch ransverse faces there are two, attachpen
@9%5583&#097984 PCT/ CH2003/ 000275 Pc’#°‘3“1°°33’1°°°275
in each of which two attachmert _holes 33 are provided,
at the corners. The base plate 18 and thus the entire

aPBfnnaflarran?EweaF]&h é? ﬁmlidhe ﬂdcgf'&iwacﬁﬁéﬁweﬂomt&sn@@nsare
0 . r a men ol es anar er
suﬁ?‘gsed%a aa\}-'eaﬁa ecfanﬁsgoﬁ%e?aseE JASS 1§ gpGefdus

t othée enténea antengpeneatrrafigemengai ned tdaroudie artightly
op Ny r.su c t oygh

§ Qge%oa;’h%?éaz#lsfenﬁau&gc%gt%frl'/g&avﬁ#ﬂ%nq gh%fr(?éanggd te a
orplfmaromeuteaces@rf@% teEe 3| arehiwle s, (ar djazamotive) .

|n}§:DeéBﬁ1téllera@ée§§ the el Chatenhs' eafi‘an%é:ﬂeﬁ@ 10 is
connect oaxi al g%y%on an antenna ca

coHHERE n§ BBQ afy PR edRofben WAL Berbyce 0% the
seaéhbh@le| ng-Hioudh Clvhikhr 04NdSodstizANd angenhger §66kébt 017,

a npul ar. ar.oove e Lower face of _t base 15
plrka}?egﬂl&ls %o%e%ggdlof”ﬁe &t gﬁﬁegﬁsﬁg plate
sob&etptdjeansbenpoothet ddteyiarpodt ¢tis we:mmielg wHexe it
ce C 0 t e a range

an‘?éeé}ﬁia e emen?e%g E Q cacgz%(sgglspg(1 % o] e %rdel:a ﬁble'
di?‘hereﬁpnepémgosom\te@h 1§ dasermled @nguhe putpiide by a
| NE&IT Bhg aﬁlﬁ&”@sebﬁﬁéﬂt saérbanagmeseﬁdo saﬁl%@ré%i dinto

al um num al | It may be machined froma correspondi ng

me | aﬂ%‘tlé’r I—ER@?E? E}E{ Ry e olpwexasfase wfi sthe base

shopete | t18.s when fRASI BbAnéeted, MK BOE¥iLD R&méfecting
ed f astic i st hen royi ded with an

PGS L7 e b St e ke P e Y Re b ehia

el enent 14 has a foot 22 vvlth a t hi ckness of about 5 nmm

agrdﬁ@ecafaEglFQ [ BrbBheAloUA ) 5@5&59 5gga§§gm83£“%

extern sl ons o
an antenna element 14 whlch acts as a monopcle, three

different views of which are shown in Figure 2. The
integral antenna element 14 is composed of a semi-hard
aluminum alloy. It may be machined from a corresponding
metal plate. However, it may alsc be cast in this
shape. It is also feasible for a mount body to be
sprayed from a plastic, which is then provided with an
electrically conductive surface coating. The antenna
element 14 has a foot 22 with a thickness of about 5 mm
in the form of a rectangular plate with rounded corners
and external dimensions of about 30 mm x 38 mm
(Figure 2c). The antenna element 14 is inserted with
the foot 22 into a corresponding milled area 35 in the
mounting platform 32 (Figure 3}, and is screwed to the
bage plate 18 by means of four threaded holes 30 on the
foot 22 and through-holes 36 in the base plate 18. The
upper face of the foot 22 is in this case adjacent,
without any step, to the upper face of the mounting
platform 32, so that, for antenna purposes, the foot 22
is part of the base plate 18. A bar-like base element
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30 (Figure 2c). The antenna elenment 14 is inserted with
the foot 22 into a corresponding mlled area 35 in the
nmounting platform32 (Figure 3), and is screwed to the

roi7 28947097RP h nol os 301 n the base BRI AIL27S

35 upper face of the foot 22 igs-in this case adjacent,
wi t hout any step, to the upper face of the nounting
pl 27 f owinidh, exreridd ,pdralbel eboa ther fasas, pldeef anl a2 a

v DA 85 o RoBCTFERp00S) 055378584, Epveh T (Rl 22
patanderneathhetheot fsicine fmd thea idilsis&mesibnomidtated
' Stﬁf?@@ﬂeQSB_bo‘é%okﬁle POk i ro%éﬁpggggﬁgﬁgv\an%%# Ole1dhent

the illustration_rotated t I gure

2)1%f The BAsengracBrRBReRl bapia F@AFescrsassaactipmasith
a §0y28€ TEAGEhSBE! kBBuW Bhmmd TitdeaneRGldhstfard W itefrrent
mm_ |t c%&fwéh%‘?nﬁ%a curyent ,surgg of 40 kA for a
dufat9%n 180 4 hButdURAF19R oBf ekP0 At oWaEBPUF SNy
enpisoblées bage eiuf;&%TEBf Atd Send@nnehéedaﬁme ele@néncak7 is
segl | to. the foqt. 22, and . 10 is thu runded.. An
at?%%ﬁ%%%%dzgym% é’ﬁr% |c|’?‘t2'Ls Steo?(lj%lro& %%et? ogl‘gz R d%zi'n and
whighthus| gndunded. 24 is incorporated fromthe foot 22

is arranged at its other end. A rectangul ar resonant 15
structure 28 with a square cross section (8 nmm side

| Myt RFCAREMERE 178 gieidh PORRLEs tomaxdgedhm faetupgerand
f abe Qﬁ%Fhefabﬁqfﬁi qmtré _%17 %ﬁ heneﬁ'rﬁsraeéa ?ﬂ-pins the foot
acC SSi e rom e QUut sI roug a concentr.i cC

i BubT- AEFERgSdyAEn LES) SEBET GRdefort SOt ANSIATorespnant
20sttrectueet 28y wpiohl3 \Mq'uglfreic S%i‘disé heelctinof (8 mm side
p - | pLpnqa [ 0 0 rass _(Fiqure 4), .is
pﬁ%%%% Pala®Plle; Act8HECRE! 2%lmo 8 Ayt ?E), ths upper
t hEacet gqfr otbet sbasat elidmenthr 8dgh-Thée e B3ind hbdef 024 is

225 80¢! e actuide fr r ngat .
poi nt ?Lgfﬂ%%r og?%ﬁla _%%oﬁ%%%%&r%i ngmt:ﬁ{r}gﬁgh?holtbé Rt
t febpadghphale 28 with a larger diameter In the foot 22.

A connecting pin 13, which is in the form of a push-in
pin and is composed of brass (Figure 4), is pushed with
its foot 39 into the blind hole 24, so that it projects
into the through-hole 23 in the foot 22 and can be made
contact with from underneath (feed point 12) through a
corresponding through-hole 37 in the base plate 18
(Figure 3). This is done by means of the inner
conductor 74 of the coaxial connecting socket 17, at
whose upper end a longitudinally slotted socket 21 is
arranged for holding the connecting pin 13 (Figure 1c).
The connecting socket 17 is attached by means of four
screws, which are screwed into the threaded holes 30 in
the foot 22 of the antenna element 14 through the
through-holes 36 in the base plate 18. The outer
conductor of the coaxial connecting socket 17 is thus
at the same time conductively connected to the base
plate 18. This configuration results in a functionally
reliable and compact connection, which is particularly
simple to assemble, between the antenna element 14 and



10

15

20

25

30

35

(Figure 3). This is done by neans of the inner
conductor 74 of the coaxial connecting socket 17, at
whose upper end a longitudinally slotted socket 21 is

n di ng the connecting pin 13 '
*¢h98 4 ZPQ g socket 17 is attachedikf#égéﬁyi};630275
four screms, whi ch are screwgd-into the threaded hol es

30 in the foot 22 of the antenna el ement 14 through

t hehet koaxghlhalemef ing t dechasel1pl. ae Idan The @eeer from
ft c ctipg socket 17 is

3?g#ﬁ£%e gé\ms T neogié%%%u??%% yé‘gonnsgctcgcfufec'i%% rt}:ase the

pl @Xeengal Tigireac ok guglat morhowszdntal ncanhentingnathannel

;ieizs ?b|ﬁea“€'oﬁﬂg@@£ﬁ%c%'&%&@1°rb5 V"@h%ﬂrb% Ragdd Cumahy the

le to, assenbl e etween the antenna el enent” 14
¢BingsPiPCHcHb®OBrEbed 73N, he hexpanding alr can

CO@@@& pénevizoeie! ddusiig Cth edﬁﬁﬁﬁef rfaBm FLHEN &elmaining
t he I|nd I 24 is conn d to.t

ternal area
t hY St fﬁhtﬁ? to CF g E%ﬁﬂ%el‘é§% 2fpe when the
commEennageEhmenel1251enhaaeedthatremhﬂw'@h@e&ely, in the

CQ@9§ﬁ£i8? gbps}ﬁlbsceﬂggggd %E tﬁFo g Cammlle

escape W causin
vothere S@Drtthéll{r@sxltofcmheelbtl mmhl etl’Ztm \f/hewst Imld is in

angRang; ebekpbredriiqgheated extrenely severely, in the
event o% poaﬁ?bfe Eon act with the overhead line, while

10 the short-circuit current which then flows and is in
t heithl o am@re m@me%tﬂam&e abgyperAt bABed and the

di nensi ons, ang aratively small resonator

st TR RED¥E LY ﬂ‘}%lgpggFOTQtPﬁcétGPcFngb%e 3 &g upper

27facdecofintbanbaser aigmennt 270 the detiepined drdargyement 10
s ut 5 .15 -

SoppobgRithict B A CORRMRIEY LR IRar FoR et Sllendy; ddnge

| cBBY™ aABOUEAN (1F rel §s8750CHz ar 88 uﬁetmkn)red for some

aD@LLC@&19€§esgolbeaiombbﬁ§tathﬁLiﬂtQQHQeQ%%%nQ§ﬂ§{ﬂ area

of the second
network) applications.

In contrast, the antenna arrangement 40 of the second
exemplary embodiment illustrated in Figures 5 - 7 can
be used for a considerably wider frequency range (870
to 2170 MHz). In this case as well, the antenna
arrangement 40 as shown in Figure 5 has an electrically
conductive base plate 48 (see also Figure 7) composed
of a semi-hard aluminum alloy with a plate thickness of
15 mm, an antenna element 44 which acts as a monopole
and is mounted on the base plate 48, a coaxial
connecting socket 47 whose inner conductor 75 is
connected at the feed point 42 to a connecting pin 43
on the antenna element 44, and a protective shroud 41.
The lower edge of the shroud 41 is seated in an
(elliptical) annular groove 58 in the base plate 48 and
is attached to the base plate 48 by means of screws 50,
which are screwed into the shroud 41 from underneath
through attachment holes 59 in the base plate 48. The
coaxial connecting socket 47 is in this case pushed
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exenpl ary enbodinent illustrated in Figures 5 - 7 can
be used for a considerably w der frequency range (870
to 2170 Miz). In this case as well, the antenna 25

arLan s shown in Figure 5 has an tri.c
coﬁgugﬁlﬂszbgigggpl ate 48 (see al so Fi gur%ﬁ)m&ns
of a sem-hard alum num alloyigMih a plate thickness of

15 mm an antenna el ement 44 which acts as a nonopol e

anfirom abortedhoughe Dasierplghichdibe 63 coaXithle Hdse plate
co ct | ock 4 ose inper copduct.Qr, 75 S
coﬁ‘gc%deag& asls ?ﬁgk?gédv%‘o?mnt ug eFBegggo q:g{ i ﬁﬁ ﬁthtalf:’otment
omm@he 43ntwirieh elienmaremed ano anpresttentriale shread 4h the
T : 2409 h hrpu : i Ny an :
(s OBt e R aosatihd, FAHL s TiBlonge agpin
35PFQViiedchagorsd: hd tascnaet m byseekats oft7scedss is

S0insehted aheos@ aktrddichditfy SAwmuthAlgtbs0t 62 on the

un:gernea%h throg}g{gﬁ_I %tach nt holes 59 in the base

pl 0% h g aGRe OFf; AR MERET n§BsodREL CPPIESHIRG (fiecket
cat® pashech 20080 P4 RET G203 remdzdble Krotfadtiive
ab tJy ou thro -h in th as | at nd
ol AP OBy CRA Eald e SxPRRBRRAR, hofRE o
45(Fkgerei 3) serewmrovided ebtt ethen| babe cpliabe #8e by means
Copfeghi B $ReX@intbhna S5 | 6c.) C& %

provi ded around tnhe cc?[?nect |¢1%E%%%€g%é4$é§n§gi? e to
i nsRet@atshde af carveliehdi ng annul ar groove 62 on the

| oner face of the base plate 48. The connecting socket

47 can in turn biﬁgr ot ect ed renpvabl e pr.otective

by a
cap'292 HeSLRBEBE, dift 4 FigNreachim fOMRTIISess 121 Plate
(]Ic:d:gnpesé’d avf pseni dedrd n dhémbage PXley 480idly rmaal’rSlate
0 ' e ant rr enment . 40 can be attached to
Oretlbedebd® S SR (AN TBRR S ERDc R | HREEndS ar
(Fryahe 8pgéemprtiosddien plante oflSthenpduswdngf iserfidared 6) .
al t4d NBAL 8hhQY etelBn? Rl2URd N ckgss ngéﬂtnﬁhgtm%ich is
plate thickness extends at _right ang?es to the plane
of L1 8r Bdtng sxtemdguRarllel to and at a distance from

the base plate 48, and has a height hl of 15 mm and a
length of (al+a2+a3+a4+a5) = 140 mm. An attachment with
the connecting pin 43 projecting downwards is provided
at one end of the base element 54 (on the right in
Figure 6), towards the base plate 48. The connecting
pin 43 is machined from solid in the example. However,
it can just as well be in the form of a push-in pin
once again. At the other end (on the left in Figure 6),
a foot 52 with an attachment hole 53 is integrally
formed, projecting downwards, on the base element 54.
The antenna element 44 can be mounted detachably on the
base plate 48 by means of the foot 52 and a screw
connection 51. A corresponding threaded hole 60 is
provided in the base plate 48 for a screw to be screwed
into (Figure 7).

A plurality of rescnant structures 55, .., 57 are
integrally formed on the base element 54 of the antenna
element 44. The first resonant structure 55 corresponds



10

15

20

25

30

35

The antenna el enent 44 has a base elenment 54, which is
like a bar, extends parallel to and at a distance from
20 the base plate 48, and has a height hl of 15 mm and

o T ERR BT BA 0 oI 45 proj ecti ng. oBRLETRY L b00275

provided at one end of the-bpge-elenent 54 (on the

right in Figure 6), towards the base plate 48. The
conmeat shgp2@iphnadBeli ghtabli wEd 1fsr mm #fited iah diltance a1
ex l ¢ wev ] be Ln_the f ;
ofggppushmlq{n pl'%ﬁe oﬁ%gggﬁa %% R?‘% SEREF RS ((?ﬁotﬁés a
| eferthcsE glaxr 6yitha o obelglztvvllt?h aﬁ ah:carl:hrrﬁnt nmw| and a

53wi&thnta%9f@f' 330 frrEH MBfhe PHAIEGNH-RT ﬁ@g@@gﬁc%é;nsws is

base el enent 54. The ant enna el enent )
noiPRel 38t ﬁ@ha@hy shirHe repepang| stausgupp Hards of short

t hgeF©DEaD2paRd wa tICTLVWiGORNEET b@N 1D mrd £RAT §S PRA! hrtg h4

thrg ged ho 60.I rovided in the base plate 48
HARRPLong of FFer soppnast AtsuGtames, are

ofby esmyand:f staﬁcmplllees Titbe 3décatéoni rﬁrﬁi}rabhh@ﬁtﬁe&ioﬁn of

‘? t ?%fQ' tge enna Ezerrent 44. The
f| Fs resona EEGIE55 2ot r&¥po SW2854/559§§‘3 as
PGI?@HQI)@@/ o®‘mherms;re t durtdtesp mssctmantlesgltmchﬁreh may
DdMpebiAded bStilse fhe Mwcs3Oe H@% ds e%ement
cal bar w h a ﬁ

resonant structure 56 is a verti
hbf Shoelseobayraddthe srpew genpecBbomupl. The
di stance a2 fromthe step is 5 about 30 nm The third
r onant structure 57 is a short vergiﬁ‘né bar. wth a
% ASS6R ik SRSt ‘ér?\% gAY M19 8Senrholdpd and their

dlem‘tsumwobet hiene krmedniorst roghdeds ame b}tam@)leOfof an
*XaFetna (BT ehBhl! (A Had DBELEHBUi Pl id "Ehis way is

resonant structures

r el ustrared har ﬁbgeren&tﬁl@'rermtﬂm elementr 66 mfy the

beaﬁ@fﬁhﬁegrgﬁhﬁ’éﬁ@nEh%hbm %@F%‘f&ufé‘ea b?éﬁp?'lsggma bar-

54, or el se beydnd the screw connect
like base element 70 which extends parallel to and at a
distance from the base plate 65, and which is screwed
to the base plate 65 at one end by means of a foot 69.
A feed point 67 is once again located at the other end,
at which the antenna element 66 is accessible via a
coaxial connecting socket. A plurality of rescnant
structures 71, 72 and 73 are integrally formed on the
base element 70. The resonant structures 71 and 72 are
angled (folded); their corners are partially inclined
and partially rounded. The corners of the resocnant
structure 73, which is in the form of a bar, are also
rounded.

The antenna element 66 shown in Figure 8 has similar
dimensions to those of the antenna element 44 shown in
Figure 6 and allows the following frequency bands:

- GSM 900 870 - 960 MH=z
- GSM 1800 1710 - 1880 MH=z
- PCS 1900 1850 - 1990 MH=z
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The resonant structures may al so be fol ded and their
15 ends may be inclined or rounded. one exanple of an
antenna el enent that has been nodified in this way is

artnhTATPakERen: chown i n F gur e o comt/eEpagtozrs

Ilke base el ement 70 which exjends parallel to and at a
20 di stance fromthe base plate 65, and which is
scr evedo/uvMTShe baseoplabe765MAE one end by means of a

f %%IJA feed point §7 i onc gai ted at the
ot eIf' €en at V\,hlgcﬁ thg Zn ﬁna efFement 6éﬁ

accessi ble via a Scdaxiab-88Bn@Hzi ng socket. A
plurality of resonant 25 structures 71, 72 and 73 are

i nt eg]pall y formed on the base elenent 70. The resonant
st¥AcPlr E9VeredndThe Fesonany efrursiaed)’l tadiluences the

COI ORI Srattepfibisaldnd | fRé1 Fedquaneikal tdr@dng reuafed. The
The corners of the resonant trycture 73, which is in

t e FPRhbr EPUFtUBPe 4PsolilEWisEndddLlveocsst eflie low
el Ereqietéisipwbutn reisgiat e® wasi rEliyT bélow di MgHSI, 0% tthis

th of e enna_el e t_.44 shown i.n_ Fi and
%%%' t ﬁtglaf oﬁl‘%evﬁ ngaf:?ed’ endie b%ﬁﬁg %"@ﬁ%@S%@go not
M{UESNDM@LEIMWMPaolgﬂMSBQSQQ@IMﬂa VW%, but is
%&z% &H2003/ 000275 - 12 - 1800/ UMTS 1710 -
2170 L N24-2.7GHz; 3.4 - 3.7 GHz; 5.15 -
5.875 GHz 5 to be covered. The resonant structure 71

urmgnef@essthgho&@w tRE U ERa tdll 1AG{FHEAURIKE €f  the
ar ound resonant structure 72 .1i kew se

i n??ﬁ%?ﬁ%s ?ﬁEaFEW“eFFeqﬁéncFE‘QW“butmr eFGHITEs 8rai MAptted

bedgairdsCHr hel frejuencygasas tdun |oeesebAcethe et uiaSdoss

L Thgh? 0087 19 o SALSAIPALELASHILES s Wt an
GHz



slightly stepped. Figure 9 shows the calculated return

| oss of the antenna arrangenent 64 shown in Figure 8,
plotted 15 agai nst the frequency. As can be seen, the

r r hSal €ss than 10 dB between j

bOR FR0€P897984, 0°° 150 00l vavona - 13 Phd /SRR 060275
11, 41 12, 42, 67 13, 43 14,134, 66 15, 68 16, 46,

76 17, 47 18, 48, 65 19, 49 20, 50 21 22, 52, 69

23 24 25 26 27LISZT, OFOREBEERENZBOSYEBORB5 LI ST OF

REFERENCE SYMBOLS Ant enna arrangenent Shroud Feed
poi nt Connecting pin Antenna el enent (nonopole) Screw

SeatG ncd @i et Antenna arrangement
11, 41 Shroud
12, 42, 67 Feed point
13, 43 Connecting pin
14, 44, 66 Antenna element (monopole)
15, 68 Screw
16, 46, 76 Sealing ring
17, 47 Connecting socket (coaxial)
18, 48, 65 Base plate
19, 49 Protective cap
20, 50 Screw
21 Socket
22, 52, 69 Foot
23 Through-hole
24 Blind hole
25 Connecting channel
26 Section (vertical)
27, 54, 70 Base element (like a bar)
28, 55, .., 57 Resonant structure
29 Attachment
30 Threaded hole
31, 31° Attachment flange
32 Mounting platform
33 Attachment hole
34 Threaded hole
35 Milled area
36, 37 Through-hole
38, 62 Annular groove (sealing ring)
39 Foot
45 Attachment nut
51 Screw connection
53 Attachment hole
58 Annular groove (shroud)
59 Attachment hole
60 Threaded hole

61 Attachment hole



Connecting socket (coaxial) Base plate Protective cap
Screw Socket Foot Through-hole Blind hole

Connecting channel Section (vertical) Base el enent

(1d ke 55, 57 Resonant structur,

L N6 2808704748 2 36, 37 38, 62 39 45 Bziba/poozrs
59 60 61 Attachnent Threaderkh hole Attachnment flange
Mounting platform Attachment hole Threaded hole

63 Through-hole

71, 72, 73 Resonant structure

74, 75 Inner conductor (connecting socket)
al, .., a4 Distance

hi, .., ha Height
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MIled area Through-hole Annular groove (sealing
ring) Foot Attachnent nut Screw connection
Attachnent hole Annular groove (shroud) Attachnent

pot5 2BBREFRERSYS © 1465 Through. nolc A/ CRROLA/ 000275

Resonant structure 74, 75 lnngg conductor (connecting
socket) al, ..., a4 Distance hi, ..., h4 Height WO

2004/ 097984 PCT/ CH2003/ @ATERT <LATINMS PATENT CLAIMS 1. A
br oadband ant enna arrangenent (10, 40, 64) for the
frequency range from about 800 MHz to several GHz, 5 in
pakti cukabrogdbasd fantenna readgngeh‘»anact(ém,ze@oby 64an for

anél@é‘”@r@&ﬁ&ﬁﬁﬁr hhg 4415rc§|’i3)a1:‘!$ﬁ€h8b§ Mﬁzt b8 B dhz,

nopopol e, ‘ext ends at a di stance above_a pl anar,

el Rt PRELECHIAEN £RY | YEebfar pr%&ler?q@s 4ghagsyteyiged by
| oingi dntlenah diemehtoniassaenti gbhywhacal el ino tHee fRSE of

L0 Phibialdfy fGtRlabetiee L popoal (g200s O i,
coalbiect r vedaylyomoncduedt iate tieséi pdatend(1i®, t he,bas®) in a
o8 dhaudfh, Shkecotthl 88gBof05T10% Bhgtigy 4oy pase
15>l$|'éese(@@nd €8d, 65)a hmtwaehedwpobppogite cﬁzv.dssnaf the
th&nté:%&””éléin@HEm (144 44, 66k canne GANeARG A A1y
conductively connected at the first end to the base
plate {18, 48, 65), and has a feed point (12, 42, 67),
which is isolated from the base plate (18, 48, 65), at
the second end, wvia which feed point (12, 42, 67) the
antenna element (14, 44, 66) can be connected to a

radio-frequency device.

2. The antenna arrangement as claimed in c¢laim 1,
characterized in that the antenna element (14, 44, 66)
is in the form of a solid metal plate, which preferably
has a constant thickness transversely with respect to
the longitudinal direction.

3. The antenna arrangement as c¢laimed in claim 2,
characterized in that the antenna element (14, 44, §6)
is composed of aluminum or of an aluminum alloy.

4, The antenna arrangement as claimed in one of
claims 1 to 3, characterized in that the antenna
element (14, 44 66) has a foot (22, 52, 69) at the
first end, and in that the antenna element (14, 44, 66)
is attached to the base plate (18, 48, 65) by the foot
(22, 52, 69).

5. The antenna arrangement as claimed in claim 4,
characterized in that the foot (22, 52, 69) has at
least one threaded hole or attachment hole (30, 53) by
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radi o-frequency device. 2. The antenna arrangenent as
claimed in claim1, 20 characterized in that the
antenna elenment (14, 44, 66) is in the formof a solid

?Eg§2%§¢§%§§7§?%ch preferably has a ConjgﬁmgéinHVBﬁﬁbvs

h respect to the longit
direction. 25 3. The antenna Bgrangenent as clainmed in
claim?2, characterized in that the antenna el enent
( Inieard, o66Whiich chwepdext of2x) uk nue® pr isf saresmednitaurohe
al e t epRpa angenent as clained in one of
Sdﬁﬁggié%a§@té§§f gﬁér?%[érized in that the antenna
el enent (14, 44 66) has a foot (22, 52, 69) at the

figst effe afftéfndhadridSgdidsna, ! e&ﬂ%m{)&”'"xf'”ﬁor@eﬁ) of
Is atfached to the base plate (18, 48, 65 y t%e.foot
(2lamps do)tozs 5 chagagheshagdardtangBatntd asoakanfedlug
itsgc:@ﬂuae' m;?r lvmfi@{haCiﬁf 'taﬁed;ii dtt haaltxglag ft;éf)ttlﬁézzbaéﬁ, lplate
as st _ope,threaded hol e or attachme ol'e
(3%)?’5153)4 y S0 268 OB oPATSAE oé?odd’m%ﬂe- rgfem of a
meeosnett g clsddketf oLl 7(2247)521is6B rranged ewsd thet Hower
b | ake 8; , .. 642 he, ant a, ar g t
c?%?%%dé%ntgéebgé% §ﬁ%#§ l%ft%?%,ggﬂa%gcgggigg%%|§¥;the
t heged RedRFall1B) ud2cohidct itRhiisl outsr dogiduchny deing
t Ge1dEL PRSLL Py alRndub?ivedy 6dnadckdd RAI tiidll BhgkS (}ilrhte

thF formof a_  connecting Socket (17, 47) is arran?e )
on'the “duer5t addbr itfie iner prapducter 4§ 4.65Y57 n being

t hel@a":eﬁgéll?e cbbﬁ_dhet(ivﬂo.&ntqc{rik%l ICt% lgﬁioug\hlt Bnl tdpening
outer .conduyct or in ctrjca conductjve .
colhect®d #’cﬁlstenepgggg pl?g?e J(E?lB 6@, 58) ghﬁ i%/%e‘il nRSRE
cohtizict 62, (6§34} @6)thei aptemhaceélemahty(tonduttiee)y
connected through an opening in the base plate (18,

48, 65) to the feed point 15 (12, 42, 67) of the
ant ennalTk¢ erigtiennial, axganggment as claimed in claim 6,

characterized in that the connection between the feed
point (12, 42, 67) and the inner conductor (74, 75) of
the coaxial plug connector (17, 47) is designed to be
detachable.

8. The antenna arrangement as c¢laimed in claim 7,
characterized in that an electrically conductive
connecting pin (13, 43) which projects downwards at
right angles to the base plate (18, 48, 65) is arranged
at the feed point (12, 42, 67) of the antenna element
(14, 44, 66) and fits in a socket (21) which is fitted
to the inner conductor (74, 75) of the coaxial plug
connector (17, 47).

9. The antenna arrangement as claimed in claim 8,
characterized in that the connecting pin (43) is
integrally formed on the antenna element (44).

10. The antenna arrangement as claimed in claim 8,
characterized in that the connecting pin (13) is in the

form of a push-in pin, and is pushed into a
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7. The antenna arrangenent as clained in claim®6,
characterized in that the connection between the feed
point (12, 42, 67) and the inner conductor (74 75) of
2 ' | ug connector (17, 47)
8"62€?§§ﬁ§%?%928 The ant enna arrangeneﬁFg? ¢ ¢P°275
inclaim?7, characterized imthat an electrically
conductive 25 connecting pin (13, 43) which projects
dovwweeggording i ghéningl ¢34} oinhehéasetehnbd celdBenyd8(14) .
65) is arranged at the feed point (12, 42, 67) of the
antenna elenent (14, 44, 66) and fits in a socket (21)
whlth iThejtaeeenna tagrargemeriondrt ctlgimed 75)n ofonee of

CO@xaﬁhs plig £ 30 100NNeeLehctdfiz4d) - iR dhgt arEt?émaantenna
arr enent as cl ai'med in claim8, _ characterized in

cretereat cdifectthg A (43) crveTefk Kp akhp AR NDLY a
t heemiovabha elgimiid (44).1 35 410, Th@whd@henni\s detachably

arr angenen claim8, grac edln
th%?ng B¢ hn@éllﬁawgﬁﬁugfé) ?%r?“e@he ‘?o&ﬁ?o gse plate
push8j n4®j n6éshnd i s pushed into a WO 2004/ 097984

PCT/ CH2003/ 000275 - 17 correspondi ng opening (24) in

the antenna el enent (14). 11. The antenna arrangenent
asl2l ai Fed ianternaf arramngement o a9, ckained eritxedner of
thetaimg ant Qﬂﬁalﬁ. el %Hﬁ@kcﬁ:@ﬂ'nz&é @ﬁ) tl?_a@ovtq{§d dttenna

t he outS|de rennva bl e shroud

detLePeRt y 1éonﬁém %) i RaBark .wa]rﬂs%rma etlsmeﬁé (27,
base, pta) ewhid8, rdf8s gﬁ)théolbaglEhslﬁﬁueriegﬁfon and to
arrangenment as med i.n one of cl ai to

chih erizedlﬁﬁéi¥ ¥ ant ennh®S@N&R kNt (14, FFULGIres
haé2®; b3%; | i.keSDaselel eens) (&¥e f5¢teﬁO)deUﬁihuﬂed|nbn—
t d i 4l

 Cnd £06h1 YT PBLoPLEERLY OB1 BT rEBpell! €5, 30 Ll cudinal
fidizectdPRt ri but ed non-

13. The antenna arrangement as claimed in claim 12,
characterized in that the resonant structures
(28; 55, .., 57; 71, .., 73) comprise elements which are
integrally formed on the base element (27, 54, 70) and
are oriented at right angles to the base plate (18, 48,
65) .

14. The antenna arrangement as c¢laimed in c¢laim 13,
characterized in that the resonant structures

(28; 55, .., 57) are rectangular.

15. The antenna arrangement as claimed in claim 13,
characterized in that the resonant structures (71, 72)
are angled.

16. The antenna arrangement as c¢laimed in claim 13,
characterized in that the resonant structures (71, 72)

have inclined corners.

17. The antenna arrangement as claimed in claim 13,



uniformy transversely with respect to the | ongitudina
direction. 13. The antenna arrangenent as clained in
claim 12, 20 characterized in that the resonant

struc - .55, -, 57; 71, -, 73) conprise elenments
wh hagpg?opﬁggarally formed on the basejgh¥jhﬁﬁ°Qé2%°°275
54, 70) and are oriented at {gght angles to the base
plate (18, 48, 65). 25 14. The antenna arrangenent as

cl ahardcterﬁzlzeamih&thasiéaﬂg@ét Qébbg%ﬂ:n dthaletili®s | (72, 73)
re n Luct ures ; .o are rectangul ar.
3dﬁ§2$ #ﬁéﬁgﬁéeﬁﬁgngF angenent as clained in claim13,
characterized in that the resonant structures (71, 72)
are angled. 16. The antenna arrangenment as clained in
claim 13, 35 characterized in that the resonant
structures (71, 72) have inclined corners. 17. The
antenna arrangenent as clained in claim13, WO

2004/ 097984 PCT/ CH2003/ 000275 - 18 characterized in

that the resonant structures (72, 73) have rounded
corners.



