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ANTENNA FEED STRUCTURE This invention relates to a
feed structure for a dielectrically-Iloaded antenna and

wo oooa/0a®bhod of producing a dielectrically-| oaPemdGB2005/003810

antenna. British Patent Applications Nos. 229263 8A

and 2310543A di scl ose dielectricallyl oaded antennas

for operation at frequencies in excess of 200MHz. Each
antenna has two pairs of dielectrically opposed

helical antenna el ements which are plated on a
substantially cyl 'MEWAWSTWéTURFSU| ative core

made of a material having a relative d ectric

constant greater than 5. The material of the core

DS Ui edSioh RelafBit®a fead tstroftuichirr\eodicleetridelly-hedet yantenea and to a
core outer surface. Extendin hrough the core from
wethod gl progeeing 8 diglegipgrllyrioad %Wd‘?né’ée is an axial bore
contai ning a coaxi al feeder structure conprising an

i nner conductor surrounded by a shiel ded conductor. At
BrislePdicnf Appticativne Noe 2299638Ar amd 2880&8hddisclnss dielectrically-

RS EES Sor RSB, o A T2 BEes I 201 (Eadh patgana has
Ry alrf b e i 8 @}g%s&f hti&1 Befedina tetendind %Jh‘i’ch are Rlated on a

con IS conn to a conductor which |inks
aubbantidlyedydindrita chottcally insnbdive exmnpadesof 4 materialk ltaylng a relative

SOl asconductive, &l epve, enchi o bt BaLL. o e maor part of
fhELBlAH @éin@@ b tﬁé éBrQEuttef‘ §ur§ic€ eEﬁteﬁﬂﬂngﬁ%hgﬁ el W98 fr8m one end

respective h cal path fromits connection to the
faeedo smr Qmiowltfe end@rfage sharpamhtbomopqmt@lamgom cRaxial feeder structure

e e O BB S AR ARE O MR R M Bl AR B bl of the

R hey RBA ¥rtdtuR dorBECtoYs 4p¢ 86rneeRd rf@tr@bbéﬂve%wn!ﬁg efements which
relative dielectric constant which is | ess than

al f
Ifvetassociasedheonnectifinepestions adjaesnt therandgrf the boxgg| /M:lthe other end of

R e i SRy PhREL 50 ph9B0E 0410 Rgs e antons

Q&MY ahe h tids€ e b9 senh the féBPS0NESANCt eB2RI8 @AGALing part of
GB2351850A and GB2346014A. Al of these ant ennas have

hsovotmBmehdebin: oFpd P thet aniPRTBFIEMEN & ASRIRAIET OF Fetim of the
Lt %I agl}edi, Ozcth oﬁlo%&%rf %%J ?Itr?]‘f ouglhéa? ﬁjaﬁle?r Fx{ ol &mﬁ&qw a{o the feed

e passi axi al bore in
gﬁkau&The bal un provi des common- node i sol ati onof the
antenna el enments from apparatus connected to the
feeder structure, making the

British Patent Application No. 2367429A discloses such an antenna in which the shield
conductor is spaced from the wall of the bore, preferably by a tube of plastics material
having a relative dielectric constant which is less than half of the relative dielectric

constant of the solid material of the core.

Dielectrically-loaded loop antennas having a similar feed structure and balun
arrangement are disclosed in GB2309592A, GB2338605A, GB2351850A and
GB2346014A. All of these antennas have the common characteristic of antenna
elements on the outside of the core which are top-fed from a coaxial feed structure

passing through an axial bore in the core. The balun provides common-mode isolation



10

15

20

25

30

antenna especially suitable for small handhel d
devices. Hitherto, the feed structure has been forned

woO poobioa799amt enna as follows. Firstly, a flangedPCT/GB2005/003810

connection bush, plated on3ts outer surface, is

fitted to the core by being placed in the end of the

(?J]Qlﬁm@ MGHE e Lé?lfenﬁseﬁg Reels QAnt&ed & BR fBES strhb@fs, nidking the
el ongate tu ar spac Is inserted into the bore from
arhennatelspaciallyoduiteble fershal Nextiheld devigss.al | i ne of
predeterm ned characteristic inpedance is trimed to

| ength and an exposed part of the inner conductor at

ARBerfd) dhé Fehf HruQURS hdsMb&nafokmedaR ahe HaknheIRAE@llows. Firstly, a
section of coaxial cable is inserted into the bore and

flareed comymtion bughy phltedsmal@equwrrsanﬁa% v Bitethty thpeorsrbyibeing placed

eoPadPiiy e DR MhRReP Bt IpE R Hohy bR THen, b klongat

RBORE SHdceNis BNekte® Rto &e BAe fr@ﬂi ﬁAB déhe) WAL, $nd nNEhte alcoaxial line
face of the core, and (b)_ solderjng of the fl anged

of predetermined eltaredterisis imnedagee sngintmed t lepeth aaﬁlta@rﬁefaosed part of
@Sﬁgneer}%(f?gl gcgtslgta 819? Eﬁ)c[ Eé B Q[Ql@r tulﬂg @‘Qsha ge(}qlf itoFrﬂ%d section of

I hverted an a se

&asital icgbleiid tRert@V Bito tHeebodeibed tirhélehghte ﬁrbﬁilwtspaceﬁffrohh gbove and
cable where it is exposed at the opposite égd of .t he
thereatifer im copBegionts selderpdin Bro ﬁ‘h‘éelill?%] SFPS: offd seldering of the inner

%%gﬁ%?gé’rﬁtréol?ﬁorp {A Sﬁg tm@gﬁd & e %‘imé Qﬁnﬁﬁfseon the top face

'S secon to the out
sihhe |cdre<,3 aml g:gtsordeangl of metﬂaaged htshdtoltbe sluahdeumddﬂcameamtr to further

t he core. is an object of éhel vent j %Etorgt%‘e h
am@n@o@@mem ?Wé'e‘é@eh%ﬁg?nsp PR %éOP PR FAD {G0Lg is then
gz‘g&;fs aff 2 E&%n!i or S?nglls Hhed %vérsthQ roﬁ%é'r ded1PcdHautiBf ¥f the cable

tructure ng I nstallation in a passage
whelé Heis expobat atvthe oppasitefend ofith¢ ecterfremithy bensadetibn of the inner

antenna, wherein the fe struct,u ri ses .t.h )
GICEGIPg S G50 s B RAISE Qoo i L IR Hirer (imal. ths second
E’lﬁéﬂqy %ﬁlﬁélﬁd%@ 11 ﬁg&aéh?elﬁ RBSducERHEH b Fhe ?&kﬁ%ﬁﬁl end face of the
through t shi e

conductor and insul ated fromthe
«lreel d conductor; a first lateral connection nenber
extending outwardly froma distal end of the inner
conductor to a first proximally directed conductive

B £ P65 AU heORvEon GO PI3a6d iHeRobiDfahd hdsehblyqireksss.or on
the antenna core adjacent an end of the passage; and a

second | ateral connection nenber extending outwardly

6[:%{{?11]%& I St ﬁ]lrs]; g%fe(étgcf)f t]i1e 1nvenlt18r|1,dthgr%ng ‘f;%\%e& 2 uﬂﬁ%%&g structure

for sliding 1nstallatlon in a passage in the insulative core of a dielectrically loaded
antenna, wherein the feed structure comprises the unitary combination of: a tubular
outer shield conductor, an elongate inner conductor extending through the shield
conductor and insulated from the shield conductor; a first lateral connection member
extending outwardly from a distal end of the inner conductor to a first proximally
directed conductive surface portion for connection to a first conductor on the antenna
core adjacent an end of the passage; and a second lateral connection member extending
outwardly from a distal end of the shield conductor to a second proximally directed
conductive surface portion for connection to a second conductor on the antenna core

adjacent an end of the passage.
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conductive surface portion for connection to a second

conductor on the antenna core adjacent an end of the
w@awsagm®IThe connecti on nenbers are preferabl yPCG8gw08/003810

with the inner and the shield conductors respectively

so as to formcontinuous electrical connections

bet ween the inner conductor and the first proximally

di rected conductive surface portion and between th )
Bivi epencstiprlusewbersnare: Recferablynintegral iwith |the dppecapdy the shield
conducti v [ t40n. Lnn ' tween th
SRR YD LE8 R0 R opPFrd AEcER RAELfns peticen the
iBh@Ceontiutior thdi ther Gspembkiveallgodinetéd @ondmitiver surface portion and
Typically, the proximally diregted conductive surface
eencins shiekd eengiciprand s PR rRTeXmally Sl conductive surface
AR Shatld YoRhRRAS nfQNOKE 1R infbtARHdided ing]
p?)a I al Iq;l/lggnv\lgeyfgagpom 231(!1 cglgnd“}%n a;{%g of themregne&dgﬁge as @ Singie
piedeaviticthettuedpective conogiioainmgnietrs.ect i ons. The feed
structure may include neans for spacing an outer wal
of the shield conductor fromthe wall of the passage,

e Y b ' ar, each
Rl R PR STTRI S8 QBURITS B, BRI R S plahar
cohnddtien passbeyeconifivisingpa genegaliyeplasamenndoctap ektsndiag radially away
fg;cfacer in the &f&m of an, insul aai ve s| eeve.fi(ﬁ.te

B T AR BT & T EBITHERA BHECTROBIUAPTS TR QEPOSg diresHions o
| ength. Typically, the shield conductor and the inner

conductor each have a single integrallyfornmed ‘
Thetfeedtiyctox teydnelyde oreaescior specingnareeuten Wall plidhe shield conductor

L b t endi ' f ' .
R e RO hE LRty AR i hacen
GONEME bPTheTBEH dthRnab e dippaipdte twall ¢the pishgy. dey/spacing means
i nsul ated fromeach other by an insulative tube nad

. . e .
rody gomprissr b apaseavinrie o od cneingylatve slepyg fijted around the shield
dielectric_can te: terial of the tube may be
Cﬁ’?‘g‘fﬁorﬁvgrg F%ﬁ%gg‘g%gggﬂg " may be a conductive |ayer

pl ated on the outside of the tubular insulator, and at
| east part of the_ inner conductor yay be a tube sp]it

Tywingi by shishd cordrstosang theeymey eandueion gach have aripeleiigfegrally-

AR BT R B BBl ot exending
rhdielly St xis of the inndrivendunhagydn oppdsimndifections t o 15

ohnms, and may have an electrical length of a quarter
wavel ength (1/4) at the intended operative frequency

B ibh& (%ﬂﬁ?&&a e r%hﬁgf Esfdudbf gl%t peferdbty MsBRAA from each other
i ‘mpedance Fansf or mer etween, for Instance, the
byomminsujative edbs hadbrof a material having a predetermined relative dielectric

constant. The material of the tube may be PTFE.

The shield conductor may be a conductive layer plated on the outside of the tubular
insulator, and at least part of the inner conductor may be a tube split lengthways and

made of a resilient conductive material for easy insertion into the insulative tube.

Advantageously, the characteristic impedance of the feed structure is in the range of
from 5 ohms to 15 ohms, and may have an electrical length of a quarter wavelength
(A/4) at the intended operative frequency of the antenna. Such a feed structure acts as
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characteristic inpedance for RF connections and the
much | ower source inpedance represented by an antenna
WG a@/0399¢ hose di scl osed in the above- nenti onePICPGBI05/003810
pat ent publications. According to a second aspect of
the invention, a nethod of producing a dielectrically

A03RBEIRRE CRRRFGRIZP bstRSen, PRV irdtanbe,atlfy RbeEidHlE used 50 ohm
antenna core haV|ng conducti ve antenna el enents on LtS

duatasteristic fimpedangh ifohRE| conppetipnh #nd the swedhaloser source impedance
t] ti dj t,: ]
SRFST ReP Bbho 58T 6B AR e RofeaiA8Be prior pten

pdYicAebnd. t ubul ar outer shield conductor, an elongate
i nner conductor extending through the shield conductor
in a manner so as to be insulated fromthe shield

onduct or nd : r : : :
SEREN S g300ha PG P IRERRGE®, TORREGE 95 ity
RAdedhfhid REmMPFiSes: mblidingi & editlectric omderntai vereshavime eonductive
portions electrically coupled tg %istal endvgortiq?s .
grtengeclemPRIs PIaHE QUiTeTUrtaSRdtRICEr SlemEals have \aspqeiated connection
. [ f t i i.n . .

G368 W Sal S0 Y YEE BB MO Lokl iyl g gy fcd
gresirevhdvngliar euttvdadt outed wshidld econdnétas earposlongates ibwer conductor
en

age the connegti.qQn rtions on the core; .and
etirities HEYEh HEraNelg ORGSR ot MBI Atis L Heomepjgied from the
SRAALSAIRLSL LAD Saterhl BorBh 9&(?‘:?' fheBibeRSSRARIKRideNGutwardly from an

antenna 1s further easeg if the conductive bonding of
ttie dfather fletl ystowtwar atidy peovidingli prgxiowdiyedirecsed reontentive surface

to the respective,connectjon, por.tions,of .t ant enna
Sobmie: SRR NG SETESHL AR BRSPEDP U h 8 AR Bonductons
f@g&!ﬁ@&y?’ ﬁis@ﬁi"n?ntﬁquﬁf Srhtire dsnsl@BH, infOMHEUSdsEaLR in the core, the
ponding is preferably performed by hot-air or )
inedrtionvcovsing thel shid praximaldy diectpdsordustive sgifansepprtions to engage

GBPorEornEorntSh Ficeer ety SorpERTaLEonfle B dorR8stion members
RARS atiged\GoRIgsNg to yet a further aspect of the
invention, a kit of parts for assenbling a

dielectrically | oaded antenna conprises: a dielectric

@{‘?{ BIPCSSs, §f’£s%gr!ﬂ%‘1\‘§\#§gﬁ%§&gﬂn§ E].J,t Pséﬁﬁa“éaﬁ&{‘ﬁ ifid &}ng!':&ve%r{dﬁnsg of the

acC ave assocCl a

16RANSC bu®rrdlor txtendingd¢cadedtiona niinsetd tentheotrespeqrizgs agection
through the core; and a unitary antenna feed structure .
Rorienss D iesd antepnas elemeaty PRRATSISITAYIABROYSH t i Phds sigele; machine

stopc?eriﬁg roSexfa{igﬁp irfh%ecﬂic%haﬁctive bonding is preferably performed by hot-air or

reflow-oven soldering, solder paste having been applied to the antenna element

connection portions before the feed structure is inserted into the passage.

According to yet a further aspect of the invention, a kit of parts for assembling a
dielectrically loaded antenna comprises: a dielectric antenna core having conductive
antenna elements on its outer surface, which elements have associated connection
portions adjacent a distal end of a passage through the core; and a unitary antenna feed
structure dimensioned for sliding installation in the passage in the core from the distal
end, the feed structure comprising: a tubular outer shield conductor, an elongate inner

conductor extending through the shield conductor in a manner so as to be insulated
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end, the feed structure conprising: a tubular outer
shi el d conductor, an el ongate inner conductor

we@za0e/08i99g t hr ough the shield conductor in a nRETEB2ES6/003810

as to be insulatedfromthe Shield conductor, and first
and second | ateral connection nenbers extending

2ohVaE dhivld sRuEtbs all fRfdmdabediielatend] @onAdttios Mmharhlskrs extending
conductors retsﬁﬁ)ect ively. The core itself, and the

cutwertin feore distel sndsefythe dneerend shiskhrerdueiqes rapestiyply- The core

nt.enna_.el enent s, di ' b [
(YT PRE AR FUERG R, PR ok e orP R B REL LA D Rl clements
diocTpddantise dBve Beiotipaent pbticatttinagbut othen didiectyicatlydoaded antenna
kit of parts, the core is % cylindrifal bady _of sa%d .
EIRATCBIS TR DP aisehaviigraing'y) By theeprgieated et PE PABRSTE MO 1 2
. . i t i I
SIFHER 8GO R BRI AR an rc

thyh 5nalid with ah ekl pasegesaxtandingethemighlthoéorte Ngpicallein the form of a
occupi es the majo art . of th | ume defi ned, by the

FEBHEE SR ICGh o 1 SO T ab 5, o QocHtS e o pert of the
\‘?Al?ﬂ@ n&etﬁ;}é& rﬁéﬁ W corbNutePRAFEd B B Uefined yOkhed Bftenna element
antenna el enents

e on a planar transverseé face of
sthetwwar &hadpamsetion gnrtiond of thet drderprseergents Tihenf apldnar transverse

tructure is.dinensiqgn such th t:he, t ubul ar puter.
i o e B AHR TEEOA AT B O By pRtoned such
@LNBE 18R Vutdr RBieRPGRAGGoMAA kNt dhd ﬁaﬁ%ip&ieﬁ%}rblﬁcﬁtﬂefbther end of
Inserted in the passage to cause the outwardly

th tpessdize gvheo rthe fred strugrdisringesied inthe pasogs Wl Gause the outwardly

ext endi ng connection nerher of the | 3 0

ek bSO (ETHE osp ekl BRESe FRHES thember of the
Bh&TBM eI QBth PleRMH)t éRASo A5ut Al leaddf orlehef Khd an®@nna element
conducti ve bush or ferrule dinensioned to fit around

edmpegigpameiionsart of the shiel d conductor nay be
provided to formpart of the conductive connection
bet ween the shield conductor and a groundi ng conduct or

A4 paft bheheqst, @. conliectiverish oo feradls dithérsidndé so it aroundrte exposed
antenna feed structure for sliding installation in a

nasid A shisldichadycipunat beprovkied toform parbpieibie cppdjicfiye connection
HeRAER AN ANER Mg RN R itk RECbrALLIE b GnE AR | Ses

e unitary conbil natlon ar outer shield
conductor and an el ongate i nner conductor extending
t hroough, t he shi el d conduct or an%ginsulate

. . . fgﬁmthe C
i imyentionréocpepdesameniians peipana foed st fenlifting gistaigdon ina
o8 1R inbABRICALARY. AU VI CHco! RO SniARD APRAEHR the food

er at one end for connection fo a conductor on the
snicene aomprisesdkl aitzny cambiaatiorodf ¢ hibuproutegehield conductor and an
elongate inner conductor extending through the shield conductor and insulated from the
shield conductor, and wherein the shield conductor has an integral laterally outwardly
extending connection member at one end for connection to a conductor on the antenna

core adjacent an end of the passage.

According to yet a further aspect of the invention, there is provided a unitary feed
structure for sliding instillation in a passage in the insulative core of a dielectrically-
loaded antenna, wherein the feed structure comprises the unitary combination of a

tubular outer shield conductor and an elongate inner conductor extending through the
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According to yet a further aspect of the invention,
there is provided a unitary feed structure for sliding

WO 2@bi0B1994 i on in a passage in the insul ative cPCEGBR005/003810

di el ectrical |l yl oaded antenna, wherein the feed
structure conprises the unitary conbination of a

tbidl @haeubLindibghed GonfetBlel@Bshduotoe] e tidee comtetor defining
conduct or extendi ng through theshield conductor and

arfeadl situstié msin whercirhihe uaiteyriged srcturerfurtherrramprises a distal end

.d def i ni f . ' i
L

B ducve istiGhdedhrtiono Naetally \spacdnfrent thenaab doeBhgaging respective
havi ng proxi mal |y directed expgsed, conductive_ surface
perducions on dhepniping eopn hel connsriom glements bedng adapigst igcouple the
r.especti & the feed
VRRCHH HeCIERY BeRlehlio B R o s ey o
ametthd neinstalisdicheossid ehsage.i cal |y to the conductors on
the core when the feed structure is installed in the
sai d passage. Antennas using the features set out
ggf%ﬁﬁas”ﬁé’ing Sihe ORGLFACER d(}:,'gn albveafral C RbhHrRERANRNAC Bhrticularly
Way 1 nasnmich as the assenbly proceSs can be designed )
¢conomital stay dhashivch las theoassemblyrprotess sam bt desipaddatol aabist of little
operation of inserting .the feed structure iptg the .
Bhs 09 1R TREC JBrDARe SRR PhdPet e Hicn Foa pture into the
oI B do?@at dde FFRWo RELIdERSEStERed by way of exanple
%gt%ger e?{é]:[r ence toet he 8Ir aw nlgé il%ev\hi ch:- Figure 1is
an isonetric top view of a dielectrically | oaded

ua}%&%&%@vﬁz“ﬁ Iﬁyg B% geqlcﬁé!%#%/ 0 y%ﬁlfe)g%g%l% ti\;ifhgllegirﬁgncie Mo the drawings
inSomyetk:.ci ¢ lower view of the antenna of Figure 1,

showi ng part of the feed structure exposed at a | ower
end of the antenna; Figures 3 is a side view of the

BS54 LR, AR DDV B B i

4 5RARIrN¢tGreVih Q¥sor@incamwithihemvehtic@l;d conponent, tubul ar
i nsul ator, inner conductor, and dielectric sleeve of

the feed structure of Figure 3; and Figure 4 is an

LB Rl G AR B ahElnd of SRARR el et T the feed

aneairé agesedvht Hlotveeendvfahé amennaRef erring to Figures 1
and 2, a typical dielectrically | oaded antenna

assenbl ed using a
Figures 3 is a side view of the feed structure of the antenna shown in Figures 1 and 2;

Figures 3A, 3B, 3C, and 3D are, respectively, isometric views of an outer shield

component, tubular insulator, inner conductor, and dielectric sleeve of the feed

structure of Figure 3; and

Figure 4 is an isometric view of a dielectrically loaded quadrifilar antenna including an

alternative feed structure in accordance with the invention.

Referring to Figures 1 and 2, a typical dielectrically loaded antenna assembled using a

unitary antenna feed structure in accordance with the invention has an antenna element
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unitary antenna feed structure in accordance with the
i nventi on has an antenna el enentstructure with four

w@z00al0By9coext ensi ve helical tracks 10A, 10B, RCQCZGB1@E003810

plated on the cylindrical cuter surface of a
cylindrical ceramc core 12. The core has an axi al

RRSERIKith Tl Bkid1Bf E0cRiensive BélRcal BRI8XI0R)d0BY 100y iyhlated on the
the core 12 froma distal end face 12D to a proxi nmal

eyhiddriced outer purfage s edylindrifahcarp@icrs¥e 1328 is a coaxi al

feed structure having a conductive tubul ar outer

shi el d conponent 16, an insulating |ayer 17 and an
‘Bheobahgs aondulChasyapeiif ey foerambartont 118 ekteadingtthufh the core 12

o chitel o e 2 neh arogmab A cs 8 Houteat el Hhe Be 128 i
é@?éﬂ!iﬁt 4§ fsﬁh@tﬁ}éee{l&\gn ar uflﬁIefatuBﬁ'l oftfer RhaRd 'cSﬁgonent 16, an
ma 0 eter n re

erna pre e ative dielectric constant
fhdatiig) lagerof 7 whd a elongdte senductive irver dorepewnt il8 insulated from the

constant, of the maferi .of the,ceramic core 12. .The

GRRTEA FORDORCTE R (o e B1GB SBh S0 g foe sield Eomponent

08P afe icl%sgﬂh{i'ivbnﬁ% 119€ fh 80l ad 7o CRBS! bt YWIABc material of
eeder of predeterm ned characteristic inpedance

madsémgnddretatiye di¢lectrincenstant dloy wala® of whidhoisdesstthanythervdielectric
di st al f ds of , hg{ ant enna el rients 10A to 10D to

GoRgtagt £ gﬁd’%ﬂﬁry}a@ B RGP %0f  equi prent to whi ch

the antenna is to be connected. Connections between

the antenna elenments 10A to 10D and the feeder are |
HieedeombinatiomnefLibe shieldceommonentold, piayer componrsns d 8 iand depulative layer

bhpeeilesorosteh of ArbdF Sotpld bRy esk SSHEXRR PR Brough the
AfRa ARPR BhradopdeAigtthe didtas bads eMthe fanteand 2lenw@itst 10\ to 10D to

core 12 each extending froma distal end of the

radiopleuieney (RF) deguitry af auipment) to cultirk heagptennans to g connected.
nd of the bore,12B. The,shi ' .

Eirstiete BryemE e b RN LR 38 B i R, Jebar ere made via

donahetfiescdnhectioadpattions askcatt@Avithl BB, helftal ahckshE)A tmdOD, these

e R TN A N S
he. ot : .
0550 1 Rl A SRR AT S O g

Edmealft@rcmtf@fa lﬁcaﬁbﬁtadjicait elm/hmdsoflrth@ bowei 12, alhpr shiéldebndaietbr 16 is
portion of the core 12, This sleeye 20.is, in.turn,
wodnebebobended fea sprrsriprrmbieR Wichigelyfes the retial facks 104, 108,

o r‘. v .
FREAY i BRuBp 08 Gy ol ptnciien ot v
inelngésibe radia trickd h@C and 10D.

The other ends of the antenna elements 10A to 10D are connected to a common virtual
ground conductor 20 in the form of a plated sleeve surrounding a proximal end portion
of the core 12. This sleeve 20 is, in turn, connected to the shield conductor 16 of the

feed structure in a manner to be described below.

The four helical antenna elements 10A to 10D are of different lengths, two of the
elements 10B, 10D being longer than the other two 10A, 10C as a result of the rim 20U

of the sleeve 20 being of varying distance from the proximal end face 12P of the core.
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el enents 10B, 10D being longer than the other two 10A,
10C as a result of the rim20U of the sleeve 20 being

wotoosasiwpng di stance fromthe proxi mal end fackCL@B2@6/003810

the core. Where antenna el enents 10A and 10C are
connected to the sleeve 20, therim2QUis a little
WkdenBtenbs QEnRLeXi 0 hnd 20€ alRrnbasd Wk &ldehe 2antherina20U is a

elenents 10B and 10D are connected to the sleeve 20

litHe fipthsx ifoond pxenunafl focs 12Prthan whine the prtennn olpmenig 10Brad 10D are
cond %%or 2 C:i‘oorm%d bei ng connected at that

Cr?rnﬁ?ﬁ e?vg 12P to an exposed portion 16E of the
shield conductor 16 as descri bed bel ow. The conductlve

sl eeve 20, the plating 22 and the outer shield 16
Theepmémalsamdtfeml@t@gh@ seie isdlaied thaicopdymiercke so Stmed bemg

I‘OVI [ f_.1 eI
TERHAE R TTIBRAS chackal 120 ' DR} JORREAGENR e s
db(ﬁﬂﬁkﬁ@ﬂ &6l avkdeseribeg theldve d Thehendidtive rdlaege |2®n gichplatifg Reand the
antenna elenents 10A to 10D res
nters shielhd @ pichedend HHchER fQseher L%lﬂrén |ag??§1@% Wil@r@ﬁwes common-
0 0 {EIRRE Strdr the ]quu to which th
rgl@pé%gavel y Q&E aﬁe‘ﬁg éalﬁlt%é%tﬁg ope%?es In a rﬁ)mem p wHen the
dnésna dmanededWwhehimstallednt enna is sensitive to
circularly polarised signals. In this node, currents
fI ow around the rim20U between, on the one hand, the
(gﬁu CQ1t1 3 %ﬂ'@'?ﬂt tﬁ%’t@ﬁiﬁ"ﬁ%%s thAttBeIOD"fb%ﬁltfiﬁ a hase difference

and the elenents 10A, 10OB connecte
lieltneeemfuuaiedts o Hetuongar ele@nemmﬁ)&llé&mldzbomﬂhoptraﬁlcmglts 204, 10C

o E R e Soe B an pafpde gt it e Brenna is
s‘éﬁﬁg%%cﬁﬁﬂ?tpolaﬁ‘ﬁe@ §1g?$zil§fain 8RN SRS Burtettts Abwlaburndah@rim 20U

OQperation of quadrifil dlelectrlcally | oaded
tetwesnn 29 tl«,a\nnngha@dbmmnlemlee@qu endi OB rormgcied taothe inner feed

Shnter Yaibshe BBl T TR EPSsRRSoORE g Sy thor 16, e

JIRGO VO RE ?ﬁtlh? 2DhidiingP4y 4 GRpI @Bvenbingthé dldvd bMcRaElts ffom the
t he subjec ter of this application as filed. The

dnganga gkmtsLﬂrOéX f@elr% fmﬂlefoutﬁlfts ishscopdreter 16 ahthsiprgrigaal end face
@ﬁ}tﬁ%{ (% S i E%t%n 0(% qg‘a%‘fe@glﬂi% gtrﬁ%ﬁg %ﬂ?ﬁ Eﬁfgﬁﬁégl h&wng a balun

st U§Hé§cn&&‘1 ﬁﬁhﬁ)ré detald rihiBrétish ratonit tAppﬂlbetu&is@éNS 2202638A and
rovi de conmon-node isol ation at the
30 AP, the crfiretdielgsuesy of yhich %FPén?%P?rﬁ@ddﬂtﬂélﬁ @gPlication so as to

fglér?&glg fﬁitte tewrﬁaﬁe-gla?ﬂh?%‘l%ﬂ? génp%srmeéhl el d conduct or

2onnectt on W ating 22 on the
proxi mal end face

-

The feed structure performs functions other than simply conveying signals to or from
the antenna element structure. Firstly, as described above, the shield conductor 16 acts
in combination with the sleeve 20 to provide common-mode isolation at the point of
connection of the feed structure to the antenna element structure. The length of the
shield conductor between its connection with the plating 22 on the proximal end face
12P of the core and its connection to the antenna element connection portions 10AR,
10BR, together with the dimensions of the bore 12B and the dielectric constant of the
material filling the space between the shield 16 and the wall of the bore are such that
the electrical length of the shield 16 is, at least approximately, a quarter wavelength at
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12P of the core and its connection to the antenna
el ement connection portions 10AR, | OBR, together with

wo h@eadrvemsi ons of the bore 12B and t he di el ecP€T/6B2005/003810
constant of the material fi4ling the space between the
shi eld 16 and the wall of the bore are such that the

?fefqﬁér%g of' |tﬁé"1%&\'i‘1ré?f mbﬂ@oﬁléh&laﬁcelgf thé antdhnd, @3 Hlat the combination
approxi mately, a quarter wavel e ddg att he frequency of

offtbe lcmqinctledslnwe?%fhe@@mgea%@ e shielddgtpsemates Halah¢eg;currents
nbi nat i d
st P eoD e fred s 95 dni o Tl SRhoctly®

currents at the connection of the feed structure to
the antenna el enent structure. Secondly, the feed
Seqondlyur des éeede Straefuen SeRSe dah can t%?é#l@?ﬁwé{amﬁfﬁmaﬂon element

nt. tr nsfo f
PR L PORFE YR, S8 50 SaldE AORSD L ol g e o s
TeiReR Nl M;%&ﬁﬂieqde@mddh’@y elw equipmentt o whichhthe imtenna is to be
antenna is to be connect ed, ﬁ pically 50 ohng. Thi

sanpeefahcricaln P s | Shisi BINGHAGE e ioBaRtar, sbiodgy about as a
x%gultt e alcRdy %{T{l&ﬁltel'ﬁa%l X 'cﬂﬂr v\ﬂeﬁ ﬂ:rfi’eﬁfsﬁ%és%ﬂ fine 1mpedance which

ansm ssi on |'i es between the
Baubgweemhedoore mipedidmsecaoﬂreewmemmotot the aatenemplkment structure

el ement strycture and the required |o
A eauiron Jand P e Atk A 15 iorult S ibe s oo (oY the foed
{JCHEE HeRvdAGie %Gnﬁe%ﬁo&?@ﬂ?e%ﬂt?&ﬁlat élelhaﬁ sHic®PE@nd the plating 22

ment structure and the bei ng
bq:mg approainedtyly e queter s’vav&mgthe Qp[eratlng ﬁﬁg@mmyi n@"he required

R RE i i ket GHACRTT B g COare-ap DRBcyhgf o the feed

§t HGE Uk Catl Ra@l apRaRinadddPrai Jphel yook het &ﬁu fodub0of thé source
e product of the source inpedance at the [oad

mmaddmec%the‘ﬂygi mappadgncet he rel ative diel ectric constant
of the insulating layer 17 is between 2 and 5. One
suitable material, PTFE, has a relative dielectric

‘F%lé&lﬂn&hé)lfela%vg dieTheri®ubBtank 65 tHedhéul&ing lepatel 71i9 befweehe and 5.
feed Sstructure reduces the effect of the ceramc core

fne evilable waterine PEFEchasiagglative diglastrisrcoppianinfiZes- shi el d
16 of the feed structure within the core 12. Sel ection
of the thickness of the insulative sleeve 19 and/or

The otiet ipalative sleets i anif thd fedsstiubkird exiatésothe afifect of the ceramic
bal anced currents fromthe feed stru

to pe o
epe imterial onthe elsmle-al lgneiordie et el 6.t e e strussyes within
2 dofe AU | Rivd\GedvRN® and/or its dielectri

éﬁe SoTe g? g%le{; % t?lé t%ggnéés of 1%1%}?1(31 e flecvy g(a%ne Jor its dielectric
@Mﬁfanﬂtallbﬁwsthet Ioeatioay of i Hia\}annéd tdmereh‘fsn@‘bm dfie tfemel Saaecture to be
structure, The rel ative %l el e tric.constant of. the

optimised. The outer diameter of the insu at1ve sleeve 19 is equal to or slightly less
than the inner diameter of the bore 12B in the core 12 and extends over at least the
majority of the length of the feed structure. The relative dielectric constant of the
material of the sleeve 19 is less than half of that of the core material and is typically of
the order of 2 or 3. Preferably, the material falls within a class of thermoplastics
materials capable of resisting soldering temperatures as well as having sufficiently low
viscosity during moulding to form a tube with a wall thickness in the region of 0.5
mms. One such material is PEI (polyetherimide). This material is available from GE

Plastics under the trade mark ULTEM. Polycarbonate is an alternative material.
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material of the sleeve 19 is |less than half of that of
the core material and is typically of the order of 2

wo@r008/03Ppef erably, the material falls wthin aPCl/aB2006/003810

t hernopl astics materials cdpable of resisting

sol dering tenperatures as well as having sufficiently

| ow viscosity during noulding to forma tube with a

wal | thickness in the region of 0.5 ms. One such

Th¢ preferted walPtiicknpss ofshheletya teds. 0.4hingn, it ethienthigkgiesses may be

avai l abl e.from er the trade mark ULT

Bty CBPeting &%, o fodPts. i i TEmRToPt R FHERS GPE paqnd the
Mﬁﬁtlatléﬁb' &8 SR fink Hﬁoéés@ eYie odfer |t§atQh€r5,eﬂ§iﬁ1c bode IdshEEignificant
t hi cknesses may be used, dependi ng on such factors as

@ﬁﬁ@t @n alneeelegtrios] characteristingiod tl@,eoanéem agdcpartieularly, ywlds an antenna

P2 LB RS 9 o el in

ﬂlﬁ(ﬂ@lbisl (S“faehe ShIRY @ed €2 betwees 1t©finﬂ§elﬁ Boﬁﬂ@ﬂﬁtﬁi ﬂléhter surface Indeed,
particul ar yi el ds an antenna of_ spall size,

Bilicer el bickiast showa ba Jgis dbat @rehalb ol the gosibialgesse preferably
%gst@lgg%% ofttﬂéﬂgbrg Ia_gcgd%sokness of the solid core 12

ts ITnner ‘bore 12B and its outer surface.
| ndeed, the sleeve wall thickness should be Iess t han
one half of the core, thickness, prefer han
Apsxplpined abews. Yt HEARIEed EEIN SERBMINGIMEe eé ny}wtor 16 of the

%F@ m&grgg)g O MRl SHFIE 9?‘1&?%1‘9 thah ﬁe ilale@{rfzz &ﬂ&gﬂ@éﬁﬁe d&e 12, the

structure o ectrlc const ant
¢fifeewn off ke dorel EXbm itlee eleclslbainlengxh (Iﬂ1the chietd 18 andhﬁlerefore on any

Chedidind sessiants FSPERERaM S aTRIdnGh fscig 16, is Substantially
Jﬁﬁﬁﬂﬁé}feB@S&féﬁg %eﬂ‘ér Wi ﬁlsﬁﬁﬁv@ Wlesied €0 96 bk rlﬁos%hﬁ‘@ih around the

6, 1s subStantrally dimnished. By arranging f he
shmdd Il Gteind én iedeveel 2B consisgenayl andestability iof tmanig mdhlch@i Since the

hiield 16 and the b 12B, d. .
B4tpT epgreBFe pirinigd oL BaTEisgS SRS FidnciBiiis gharacterised by
&cﬁé@@ @E}Qﬁe@é&&ﬁh@ Sidmetridally Nee. rtl%ﬂb'\l'éi&@y QPﬁ‘feaéyli'ihﬁncal core axis,
fre is characterised by vol t age di pol es

thst dli tlmlawéatmewd@dvy 19; ore thet neawsqﬁeméﬁs pf agsonpise is relatively

cyl.j ndri cal ffect of, th nsu

Fal J8 16 i Bl s it “peess 1 b e P LBRA Embodiment
doRkidiabB/ MssSthad thatlvBhé Goreh €t is) theréforé |'po§§iﬂl€$§ ciRk figh litdar mode
| east in the preferred enbodi ment , conS|derany | ess

afhzasonange agpociated wthe the 116 tg, be 1iercompled, frpmstiebwanted mode of
%goli}%ﬁ eLhe i near node of resonance associated with the
e de-coupled fromthe wanted node of resonance.
The antenna has a nmai n resonant frequency of 500 MHz
or greater, the resonant

The antenna has a main resonant frequency of 500 MHz or greater, the resonant
frequency being determined by the effective electrical lengths of the antenna elements
and, to a lesser degree, by their width. The lengths of the elements, for a given
frequency of resonance, are also dependent on the relative dielectric constant of the
core material, the dimensions of the antenna being substantially reduced with respect to

an air-cored quadrifilar antenna.

One preferred material of the antenna core 12 is a zirconium-tin-titanate-based material.

This material has the above-mentioned relative dielectric constant of 36 and is noted
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frequency being determ ned by the effective electrical
| engths of the antenna el enents and, to a | esser

wole@oos799by their width. The | engths of the el POEGB205/003810

for a given frequency of rdsonance, are al so dependent
on the relative dielectric constant of the core

RS €61 Al dl&%\%l&iaﬁﬁﬂé leRRBICAS sthbiitA KB Ry 8! Bfiperature. Dielectric

subst anti al reduced with respect to an air- cored
pssiidmiegligihle. aTheemmmaﬂaepmdsc byeektrmgiosrdrpressigt he
antenna core 12 is a zirconiumtin-titanate-based
material. This material has the above-nenti oned

TR itk 19 SRl IsGit£b0é) fr ANbar@f GBS rateptidrbatIGls AaHS.01In this case,
for its dinensional and electrical stability with

tharopian ¢2 thespetiameier of ghastt d@tmmcandoide 1Pl$g1ﬁlélglanllgu epteading antenna

SRaR 0T AR Rl ) S loFRkpalpA Byl FBEAAA 10 HE conta
HEORITabOM 1@ mid 74t 1973 MHB, thé l@lgﬂﬂﬁ&he thirluetvesldRel?@ss &ypically

di ameter of about 10 nm and the itudinally
iathe Faiem obh fhn Bresise fEReRsIoneRT 1 el mﬁéelawtw%é@éw can be

SPGB0l R0,k i

ddnduebsuremenhte evit] e requitedpplmad diffdrendehie obexdnedn Dhe Biameter of
mm_ Preci se di_.nensi ons f the antenna elenents 10A to

theyfpedstrupirestin tha 188N OA 2 {H8- desi gn stage on a tri al

and error basis by undertaking ei genval ue del ay

measurenents until the required phase difference is

Ehtl&ir dewils of dlecﬁeedm!rmturefwiﬂ hmew Bedesstibedc t Referring torFigures 1 and
|on of é t.her gfaé lhs of tcgefegstrucogre b
?OWGB\FIH d |aBéEFe TN GUEIEY GHicasng copgecyon member

athe cﬁ&’cﬁleéndsﬁ'tﬁé ﬂ)rﬂﬁoffhal%dﬁ[‘ 1o The hiblulir ¥oliy of the shield 16 and

outwardly extendi ng connection nenber at its’ distal
thadab h6Ahiee indegraldyf fcatmned@s al singhd pie6@A. mIhadithigmohponerddgs seen in

f th eI 16a eta. re jntegrally . fornmed .
Beuis"Sngs G soubbdmty tenricoloReliiEats sl 167, Stprise o
Iﬁbﬁlﬁé& p%lcs] Boﬂlﬁér&nﬁ 95‘3' WERta, conldBctS @hfridB. That is, at least the
including its tab 16 nprise a noul ded pl astics

mmnf@m opthetred-sined mrtmfrth@ shieldecomnonentzand thp groximal surface

e B e b 35 o ol Rt RHRRECHBgR sl associaced

doﬂhecl% 1BERb&O e EHive! 16 Qé(ﬂhﬁiaﬁ Buthn@kdly direefed Wet-bie16C in its
shi el d and associ at ed connecti ng nenber. The shield 16

caﬁtgberldaprﬁ@n Helaibe entyoudilpAdeng @pteé@ppqse@y yyith gespect to the tab
1%|A 5\% {c%ﬁ 4 2R, T}*eqﬁ?ﬁ I\lqu};e{ (l)li avvay Al rst%ﬁlél?e%lasucs

oppos respect rom

tQBé’Jtaﬁ @hO\ﬂﬁ( insFlgiEfeesB ristibigioned td by akclob fit svithor e de@tgal dore of the
l e plastics

shlel compponent 16, its length being such that, when located inside the shield

component 16, one end is located just short of the distal end of the shield component,

but projects from the proximal end of shield 16.

Referring to Figures 1, 2, 3 and 3C, the conductive inner component 18 is a tube which
is split lengthways and is made of a resilient conductive material. The outer diameter
of the tube when formed is larger than the inner diameter of the insulating layer 17 so
that it grips and closely fits the inner wall of the tube forming the insulating layer 17

when compressed and inserted in the latter. This inner component 18 also has an
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tube, as shown in Figure 3B, dinensioned to be a close
fit wwthin the central bore of the shield conponent

wa 806i0890 engt h bei ng such that, when | ocated PEBEGH2005/003810

t he shield component 16, on2 end is |ocated just short
of the distal end of the shield conponent, but

%Qégplﬁ&rélfﬁ@%ﬂéy dﬁd]%é &E%c@(gn gﬁhﬁkfj 188 foleldelt s Wkstal end,

I gur es conductive i nner
tenonectionl@embenabding e rmdlalcﬂablvslnelp fis tecé:wa@iﬁﬁmytmt—andmc of the

I S of a resilient co teri.al ut er
Ml 6rS 51 T Heovset BTG BTqHe oS Thecije PT fhegeed flgobture when
L EWRRbldl iR HRIiRYC Sk 1861’90@8%' B tthd 8ol @&iﬁg dilrzctm mﬁé sHitld tab 16A,
grips and closely fits the inner Wwal

hoshoivegint Figuien d wind 8i righeltalysel6 Al amdahirh at@mr@ lengthdsuﬁ‘mbnt to bridge
nse nent

MRS elslee? S0 2B Syt i PRl E B RAR L pr ot Stthe antenna

ERARBESthRArERHRAthal BAd b@idHRd iinskitéd B the Bbrefdttthe hiltBnna core 12.
connection nmenber being a radial tab which is received

wa:JI prpleillmak Sl@fﬂce% 66, dfe fus@cenvaich fag the oflertend pmf élpeeaed structure
a él g gsw ]\é\%rrx l:cy tga{ \%Héélc{l]lg 6‘9@81%61%@6% Osmtsgr?et% ct)rlérﬁB, both

Wrmce%wggﬂnmné termectontgoetigdyi el d tab 16A, as shovvn
in Figures 1 and 3. The tabs 16A and 18A are of -a

length sufficient to bridge the insulative sleeve 19

| \Y,
ok QLEIJ BPot e ASAAGLLY s CRRRAIENSDNS LRyl e
tubeihasiigt z&dovemall b&teb draﬁlefefr whieh anitehen ahat @f ehél @iameied of the bore
sur f aces, t he sur.faces t he

oxi mal | ch fac .
bAThaR o porsrandr mesiidiaietse petening dogt &\ng%élhﬁ%n?@l a¥feshown in
EA 0, et PSRl FEORAE.L 1o ASREIALY B e The i
PeR tlefons. whdnethe fitedrstratiarevie 1ﬂ5@rtedi int the boee 2B tindi gtipithee wall of the

W ure 3D, co ses ric tuyhe
%rs.ﬁ% Sortbeivbe S Sietire TRPHBBPTHRY BHOHRAE ﬁ?%etveclﬁ acts as
r n
A back) SR P EhiL ORGSR the ﬁ"g‘*; piroRe Of iR G100 THEATgh of the
Heguerldsis :kesa mlmhn:ibat df hlm shixdd pompomans 16fn otder tabehen figshed against

bb Th i bs 19R .def wh .
Brcoibidi xlher o B shieiCiat! 3607 2 PaT: B PRAACOY the shield
&rhporiche1 9\t @f(potsjé’dE ab HRvnldris@et hahathe feed

structure is stably nmounted within the core. Sleeve 19
acts as a spacer spaci ng the shield 16 fromthe inner

ace of the core.l of .th IS

PR ERE Rl SROHET e it ERRR, BriR dtetied it Bikcionmi fore 12.
Fhatinyvhied fedssin@nig ak Rséinglb eopipdnkbitincRididga®e i@fegidl @onnection
shield tab 16A a From mal end portion of the shield

members or tabs 16A and 18A, substantially reduces the assembly cost of the antenna,
in that introduction of the feed structure can be performed in two movements: (i)
sliding the unitary feed structure into the bore 12B and (ii) fitting a conductive ferrule
(not shown) over the exposed proximal end portion of the shield 16. The ferrule is a
push fit on the shield component 16 or is crimped on the shield component. Prior to
insertion of the feed structure in the core, solder paste is preferably applied to the
connection portions of the antenna element structure on the distal end face 12D of the

core 12 and on the plating 22 immediately adjacent the respective ends of the bore 12B.

Therefore, after completion of steps (i) and (ii) above, the assembly can be passed
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conmponent 16 is |left exposed, as shown in Figures 2
and 3. The feed structure i s assenbled as a unit

whedoea79bei ng i nserted in the antenna core 12. PEDGBR0VG/003810

the feed structure as a single conponent including the
integral connection nenbers or tabs 16A and 18A,
Yo GR
B e%haé‘gdlaér r)éﬂ&?%lk’/%lt’??ro O#ﬂeotelasgﬁ ot %f?]e %g%tgxfes%oit%ém% processes such
enlastresofuterifig onok dinsoldeningwy esmgissoldaringstapdi ng t he
unitary feed structure into the bore 12B and (ii)
fitting a conductive ferrule (not shown) over the
AXRABEJe BERIHRNurE @ﬁb@&ifﬂeh%naré‘&)oémes hHog |e5iari|1 Jle, tﬂ%eshteld may be
ferrule is a push fit on the shield conponent 16 or Is
spacep élmbrrothet wall sfitlel thre dAB dyemt air Rap.omethanicabsuppoorofdhe shield
hefe ucture nth core
brBe eftiEysH b piobhtot Bioend Eafera of thh TeRiRihendst 1 e at cach
any ﬁi&fb’t\)f@d) BERHoaimbi 16 thillleofRe bBR TIESt Blste@Adiht 368 hdPbe formed
of the core 12 and on the plating 22 |nned|ately
mghée;@lnspachr@ nreisgiang mwerdéh&@nbﬁlewél qfdhebarzH 2B fo bear against the

[ ef ft et t
GOt SrBloR or ML Bl O 451520 sl fBihalitd, i8%lelnes which have
ﬁé%‘li?b’lé Qletical effédd ney SuichRebd dn Hie Rbd efridélifey encircling the shield
ering processes such as |aser soldering or hot air

@l dering as a single solderi ng step. Alternative feed
structure enbodi nents are possi ble. For exanple, the
shield may be spaced fromthe wall of the bore 12B by
@he &rrulg aﬂ‘errwﬂ:dﬂabd)\@afor ﬁhmmlr fo the dxpesedhprekithdd@nd gortion of the
nmeans of integr spa&ers on the s

chi_eved
@’é‘#ﬂdﬁéﬂ%y 91/456 variQys fggmss depe Htg IHBE sBRchis teaﬂ?qs@s.aﬁ@pna is to
?@ &o uedOfIn i}gﬁ cRE &hd SRipe! A L EAENsibC01RE ?erﬂ?é( Wi vary to mate
orms spacers prOJectlng I nwar d rom t
with |[th® grotuhé cbmhmtdrﬁ Bf tle dpdpmaer o rbstconh@te:mtoeuhe sutehag evhether

of the shield 16, As yet a further alternative
FUSBLACRARGHRNS, SORYT ISR ﬁw@nﬁ G S Sompeetar fip 4 printed circuit

A the feed structure,

g}%?%e?%c?ﬁdcgﬁ% gﬁéjf% The ferrule referred to

above for fltmsnt to the exposed proximal end portion

f hi. el na var i us fornms, .dependi

Pisad e ite domipdua e e P ralil S EREoEleEdne inner

écﬂldﬁabt 1§ W be foﬁﬁe&mFlaﬁ%ddmﬁ B%kzﬁ?ﬂtéd afstdl Red fpSftfo&i' R shown
vary t0 mate wt ground conductors of

mcﬁlg'flmélm thetqnarﬂ@ddmba:l@nd pdrtion being labrllsd18C anldefommg Qu:onnectlon
uctors co 3 se E&rt of. a standard coaxi.a

BERRE VD ApreX o Bitp P b5 i iepith the proximal
EonBtiInl viafdek adtetheetbﬁ 16A of the shield 16. The inner conductor rod 18

preferably takes the form of a single-piece conductively plated plastics component, the

outer diameter of which is such that it is an interference or push fit in the tubular

insulator between the inner conductor 18 and the shield 16.
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Instead of being formed as a split tube of resilient
conductive material, the inner conductor 18 may be

wo oooaos799s a plain rod with a cranked di stal ePdI/GB2005/003810

portion as shown in Figureld, the cranked distal end
portion being | abelled 18C and form ng a connecti on
menber with a proxi mal conggciingg surface lying in a
common plane with the proxi mal connection surface of
the tab 16A of the shield 16. The inner conductor rod

8 preferably takes.the formof 3§.single-ni.ece .
onduct Ry BEEE st atefal B Jihe FRloE e 4 passage in the
disaraye coRfofWhdislctrisaltipAdddatterink, viedth hRtBSS @ARASE comprises
or push fit in the tubular insulator between the inner

theraiteryorontignatiest afhe shield 16. CLAIMS 1. A unitary
ant embatujgﬁﬁfﬂﬁ‘tgfﬁﬁél#%?néu%forg iding installation in a
el a 1

passage i nsu ive core of a dielectrically
| oadednasloapad, innde cehductdreedtarting tthtotighi I the Cshigld i somductor and
the unitary conmbinatjon of: a tubular outer shield

usHiatedtfsnm ﬂ??rﬁhgiﬁl‘éﬁ@‘&“émiﬂnner conduct or ext endi ng
t hrougfith %t&?lg%ng%&%ﬁﬁgéﬁ%teﬁ{&Fin?%@&ﬁ?y Kb n%igtreal end of the

shi el d ‘€onduc era onnection ne
axeecuhidogiontd adrsd pyoximaliy diretieslt avindectiveaiirfibrepartior for connection

conguctor_to a first proximally direct conducti ve
Q4 Fst eOPTCr 6R th%@t%@ﬁﬁeﬁ%g@wnﬁiﬁghe RSP on
the a t%g&?d GOLEl AfheGRRAImARLE il Gt RAREREOm glra%tfﬁ end of

secon teral connection nenber extendi ng outwar

thecamedd dbsdwmtorench sdfcond presdmellyd directeldi ctanduttoveasws faco pdrtion for
roxi mal |y directed conductive surface. portion,f

Bt o uos cBouiar b Hh abens bire eriabeich A offre passage.

adj acent an end of the passage. 2. A unitary feed

structure according to claim1, wherein the connection

Irenberss unitary iferdeiruaturevaachrditgatoi alainy 1,awhbreihitied ebnnection members

conductors,.r ectivel 0.a o form.continuo .

R el aimdB e el RBiet i e RE R, S ctpm gaptinuous
t1B&ritAlr SdnnBetiORk MBRtWeendihé 6iic oS ONAMC AV theSHfst ?ﬁﬁ(imally directed
portion and between the shield conductor and the

eandoetivep sustheralnoytian raadt befweemdie t pields gprdustorpend j tha. second
3. A i t.ary f 8 r ording to claim 2,

%%%aﬁﬁf ‘i%&ﬁ%ﬁ@%%ﬁ%% 8&’02?10 "the first connection

menber are integrally formed as a single piece.

3. A unitary feed structure according to claim 2, wherein the inner conductor and

the first connection member are integrally formed as a single piece.

4. A unitary feed structure according to claim 2 or claim 3, wherein the shield

conductor and the second connection member are integrally formed as a single piece.

5. A unitary feed structure according to any preceding claim, wherein the

proximally directed conductive surface portions are co-planar.

6. A unitary feed structure according to any preceding claim, wherein the
connection members comprise generally planar conductors extending radially away

from a common axis of the inner and outer conductors in opposing directions.
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4. A unitary feed structure according to claim?2 or

claim 3, wherein the shield conductor and the second
w@eowaespon nmenber are integrally fornmed as a BCTIGB005/003810

piece. 5. Aunitary feed stiBucture according to any

preceding claim wherein the proximally directed

conductive surface portions are co-planar. 6. A

unitary feed structure according to any preceding

@ aim A\maaen fieed steucteranecrding torelatye Hs Wi guﬁ:pﬂhs@onnectlon members

ener.al | | anar. conduct or s tendin

FPBRE eniiveepEPERERE RIS Slivary haF G5 oo directions
i180 RSitd'd ALk 6et.oNs. 7. A unitary feed structure
according to claim®6, wherein the connection nenbers

conprise conductive tabs projecting radially outwardly
rom-t d
b oo A5 2 s AL 0l BRLRRESLR, 0, o o
ppREptin hted wallvof the chisll svgdu@anorhahe wplof thg passaget er
mall of the shield conductor fromthe wall of the
passage. 9. A unitary feed structure according to
I aim f
31 erorit o afY B ke ABREL AR a4, Rkl BT means
inthiderdgfdrambtlestiemattsifor gaippingdhagall of thegiassag8ewher ei n
t he spaci ng neans include deformabl e el enents adj acent
each end of the feeder structure for gripping the wall
t hey 1 fee r age oL,
B oy orapafeed rachi Rlcbeihe RO ClaRR s ThBEOE pabing means
amnmda defsmmble elembas ladjecexit emheerfdl afitbel feedeustdicture for gripping the
g?conduct or. 12. A unitary feed structure
f SR{SEECcl ai m | Swherein the shield conductor and
the inner conductor each have a single integra
| aterally extendi ng connection nenber and each extends
1h t heAopypesi feeddstrasture gaecéndmp tchenptofierlains3g to 10, wherein the

uni tary feed st.ructure cco din n edin
St edes Compes e GRnRRE Yo Pt it sty Bhauctor
shi el d conductor and the inner conductor, the

i nsul ator bei ng made of a materi al haV|ng
b ed et/ pitars degdestaciuwyeactording torqlaine brigheaein the shigld conductor and

th%ét [ ycglil&s%?r «?agﬁ %8ﬁ%§ gﬁgfe 151%gpa9 14928 &%’x@n&%g cmﬁgec?ioﬁ member

IS&COI’] tlve

phéRH eRfRnldE thelbepdbite Afredtion fiomdtHeagthdrnsul ator. 15. A
unitary feed structure according to any preceding

claim having a
13. A unitary feed structure according to any preceding claim, including a tubular

insulator between the shield conductor and the inner conductor, the insulator being

made of a material having a predetermined relative dielectric constant.

14 A unitary feed structure according to claim 13, wherein the outer shield

conductor is a conductive layer plated on the outside of the tubular insulator.

15. A unitary feed structure according to any preceding claim, having a

characteristic impedance in the range of from 5 ohms to 15 ohms
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characteristic inpedance in the range of from5 ohns
to 15 ohnsl6. A nmethod of producing a dielectrically

wo o@dma7oamt enna conpri sing: providing a di el ecP€T/GB2005/003810
antenna core havi ng condudbi ve antenna el enments on its
outer surface, which elenents have associ ated
?ﬁ.” ne CA'rR{]ha@d’Sf B8R aRfRirically fiide® hnteniAsmRgBing:

rough the core; providing a unitary feed structure .

havi ngpravidirgih dielestricantetiaciose baviag eprsiuctizg a@%??g%?@ems on its

I nner conduct or . ext ing_thr - shi el r

ORISR Sy eihied LGP B e PP it G P e ofa
ggﬁ@g@ﬁ]@(gughqmcé@ter al connection nenbers each

xt endi ng outwardly froman axis, of the feed sfjil%?cture

and prieviingya pissdyrfasd srestee besnscoRGBRE oyt shieiheanductor, an
portions electrica : t L [ 1
BB PP B B St LB Y e o s o
iR Sl Db ManE Sgeldsdondadiorn endteaallmonhedtiohandrhieers each extending
passagi;.;(I in the caore, the insertion ag@usi n? .the said

putyardky Frpmyianetie Plchedlred | FRICHEE fAEePIoNFding feoyigally directed
en t he ol ' : hield and
g T T
engRgestuert teepsctivaly; A net hod according to claim 16,
wherein the insertion of the fe tructure in the

he f.eed h . .
passagsSating ke e SURRRESH LUk BLe P EHies 'l Rortcg msertion
{ d »Rixi ' ivieh S ¢ he th
i YR R PSS o e paspstond 1 e e
espesddn partionsbn theecosdiiaptid conductor to a groundi ng

conductor, on the outer, surface of the core .

met hodc%f@é‘@i‘\‘.ﬁtl)ﬁ EO ding fhe; s ign “h?‘?}be&&q%g g %n%]a%eed Bortions
conductive bonding of the laterally outwardly

ext endi ng connection nenbers to the respective )
d@nnechi methpdrtéading ée claim 16; whenetivihe drgeytiomaf tha feed structure n

thod accordin o claim1l ' ' '
T ooyt RSP B A0 ELbF B30 Bk e ot
'E%P §9 theAS5 el 1S nicthcMirtBér iB¢1adiAE cdfidiictivdly bonfiap ehaexposed part
solder i's applied to t he connection portions _befaqre
tafehe shield somdustarite aiggovndingrooadicieian ‘gﬁ @utﬁ’é%‘éfgaéé .Og the cgre.
kit of parts for assenbling a dielectrically |oaded
antenna, conprising: a dielectric antenna core having

q@Nducii %ethdh teeiiding |6 RRith S 6@t 17 svhertiretheswndwtive bonding of the
whi ch el enents have associ at ed connection_ portions .
daeredlayn outwaddlyt gxtendigg ofongection members to the respective connection

portions occurs simultaneously.

19. A method according to claim 18, wherein the bonding is performed by hot-air

or reflow-oven soldering.

20. A method according to any of claims 16 to 19, wherein solder is applied to the

connection portions before the feed structure is inserted into the passage.
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passage through the core; and a unitary antenna feed
structure di nensioned for sliding installation in the

w@awsagmo n the core fromthe distal end, the PEPAB2005/003810

structure conprising: a tubalar outer shield
conductor, an elongate inner conductor extending

thr oug e .shield conductor. in a manner so as to be
i SSE

h, th : .

Sulaﬁ%gHPfBﬁqﬁ e Be & GistReEisHY leadgd rpiesra, gprpprising:
second o afeRicBic GRRALE @MV i | lféﬂ\((@ LY ;
from diast‘al Cencds of the in}}mer g%%dlgﬁi{/gl%g{eg%%%uc o?gox s outer
r agfpeet whieh glengents fevkiassoofatqdanonseaionqgrodiiony ddfncehtad distal end of a
2@“5 q&%hg agp of the |ateral connection menmbers
conpri se a_? |é¥?jm xt endi ng conductor having an
outer pr@xtaialdnyentlh rfesd BB BN GEAC é’l{%ﬁrgg*a ;irfds?a?ﬁtion in the

portion |located so as to engage a respective

alPRSEAES AN dhe pa tiraep Miredstrlosndp thet fleodh stowctieecoamptisimga  actubelar outer
t [t f structure is installed in the

P800 ORI S5 YR L LGRS he B concector

winer et be as & itk @ounlahed tioweths UhieRC@NAQEb, ARG fiddi @nd second lateral
co-planar. 24. A kit_of parts according to any of

ctoanpgion memgersaextoping Phiviardy flaery disteliends of itrecimeesnd shield
B5RaG ing the outer wall of the shield
conductglrgrrg%:egmt e wall of the passage. 25. A kit of
parts according to any of clainms 2 1 to 24, wherein

ses a _cylindrical body of ceramc

the core conpri ( _
eri &t k’r‘iafgli) RS fcpufiag; to elamel bovhergincensh todthe dpterak egnnection
SR OPPREERREELA RN AP Rl L5oP B O vty

engosfd comdugassagiace phitioh demteslt sousd 1or engagt AFespective said antenna
dinegﬁioned suchlghat the tubul ar outer shield

COFATE BPORGONLROTEAR IPalle WIGHBR AT hERdhe Hatahied efrgcture is

ahsthile RapSpAGagehen the feed structure is inserted
into the passage to cause the laterally outwardly

ext endi ng connection nenbers to abut at |east one of

e ant,enna el ement coennectjon rtjons. 26. A kit _of,
e AR R BooafBTR S el ke B8 sigh paduative surface
theetiGRiaed eb-pRAgUct or and the inner conductor each have

a single integral laterally extending connection
menber and each extends in the opposite direction from

bhe ot ke of parts according to any of claims 21 to 23, wherein the feed structure
includes a spacer for spacing the outer wall of the shield conductor from the wall of the

passage.

25. A kit of parts according to any of claims 21 to 24, wherein the core comprises
a cylindrical body of ceramic material having a relative dielectric constant greater than
5, the connection portions of the antenna elements lie on an end face of the core
adjacent an end of the passage, the feed structure being dimensioned such that the
tubular outer shield conductor has an end part exposed beyond the other end of the
passage when the feed structure is inserted into the passage to cause the laterally
outwardly extending connection members to abut at least one of the antenna element

connection portions.
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27. A kit of parts according to claim25, further
conprising a conductive bush or ferrule dinensioned to

wo 2aocasand t he exposed part of the shield conPOTGBR005/003810

when the feed structure hd8 been fully inserted into
t he passage in the core. 28. A unitary antenna feed
34.r uct Atkér Jfekrts héddirdifg towmtyadfickimenlitn 28, whasiadghe shieltlltonductor

b i PR GoPBERTL R HTP & S il Risrally exiepaing conneation
ﬁféﬁmep d OR_hYteddl gﬁg% 8bpditt Qfrectinthdn GGG or and an

el ongate I nner con ext endi ng t hrough the shield
conductor and insulated fromthe shield conductor, and

B0 v B SR A TG o TR OIS SAUPEFgHYe bush or
EaRie gida%ﬁi&n‘éd 3o FRNAMEIIOMhe Qpbta FHM 6NIR & cBAIRESI When the

an en the passage. 29. A unitary feed structure
feed sehctdietmsibest Alllyanseotad info thepeassaggdan the cohe
insulative core of a dielectrically-loaded antenna,
wherein the feed structure conprises the unitary

$ONDI NALIHANP En@ndd Ridh aftruetire ForS Hidhd ienryeh ah aafi@lss?é in the
el ongat e inrer conductor extending t rpugjg the shi el

tronldtive ooreanf@ dielectriaalsulondashantermas whetein the ferdstpicture gemprises

i.hner. conduct or. defd ni u IS, .
HRGRUrRY SRR § s R oPE R Sl an clopage inner
doritudlor eAderiid itduiin aheidhitld condust vad casiged i ®om the shield
el ements having proximally directed exposed conductive

sondugios, pod twhetein| theephieldy canshicton hasomn tipiegeati laterally, outwardly

ERRERSab SR ek RS O E00R8 f e atems
shte @Uphcantdnicnd of theqraskage.ors el ectrically to the

conductors on the core when the feed structure is
installed in the said passage.

29. A unitary feed structure for sliding installation in a passage in the insulative
core of a dielectrically-loaded antenna, wherein the feed structure comprises the unitary
combination of a tubular outer shield conductor and an elongate inner conductor
extending through the shield conductor and insulated from the shield conductor, the
inner conductor defining a feed structure axis, wherein the unitary feed structure
further comprises a distal end portion including conductive connection elements having
proximally directed exposed conductive surface portions laterally spaced from the axis,
for engaging respective conductors on the antenna core, the connection elements being
adapted to couple the shield and inner conductors electrically to the conductors on the

core when the feed structure is installed in the said passage.



