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1 ANTENNA FEED STRUCTURE This invention relates to a

feed structure for a dielectrically-Iloaded antenna and

to a nethod of producing a dielectrically-I|oad “

antenna. 5 ' British Paient Applications Nos. ﬁllllI!IIWIIHIWIIIIIUIIIIHIII
2292638A and 2310543A disclose dielectrically- |oadgg, -
antennas for operation at frequencies in excess of

200MHz. Each antenna has ' two pairs of dielectrically
opposed helical antenna el enents which are plated on a
substantially cyli ANTERNASFEED'STRUCTURBU! ati ve core

made of a material having a relative ' 10 dielectric
constant greater than 5. The nmaterial of the core
dddsipivestiatheclate§ tor a feadt stofcturh dow aldistectdedliyrloaddolyartérma and to a

f h h th f
ReReftl Spaiite S65ieeliuiTe Rt | < an axi al bore

cont ai ni ng a coaxi al feeder structure ' conpri sing an
i nner conductor surrounded bg a shi el ded conductor.

dhitisinBatent ARelieaioes tns. 228363 u’@d wH 0ehi udisdese dred;cctrlcally-
G843 %?egnés {orr ?EQI%&M’[ \SF fr@ﬂfe%@fg Q&EQB? ZQWﬁ?h acl]f dmtenna has

have associ a connec i'ons adj] ac

@fvot s bt dieleédrichihe oppbred }&:ﬂlldaIOfmteliﬂmeelbﬂlEﬁts whieh Sdﬁd: @ldled on a
conduct? IS conpected }o a conductor which Iinks the
ahbsiaially cylindricat glegtrgally nsylpesccois B¢ e5a materjah havigg a relative

fneege ¢ grgg@#gu%tﬁr\rﬁa& eqye ﬁa&?{n Sritdcdia’ol f ies lthgqnajor part of

coreto ach e antenna e
tthe volnat dsfined By thie roref outdresurfaces| Iéam&imgldlrﬁfghhhé od)ﬂe(flmBn one end
2 respect ive.h mits connection t

elic ? path fr. é hde
510 31 OBPOTIEL o ARy (31 LR eSH CORGINNE d Ferpiqlgesder structure
;%3@1}9@1%@ afllifdr QARSI Un AR MR @hltzlgeél"@b&fhctd?e A?tmn%leﬂd of the

conductor 1s spaced fromthe “wal bor e
[soesf the étﬂdystbytuae torstuctefs mea@tmmem respegtive hratvmrragelaments which

LN PSR st GO of B e nd o

nied Borea theoshitldeconduéor is Ebrelectet rtb@bbn&ubmd@lﬁclh ®@Rs the antenna
antennas having a simlar feed structure and bal un
stementieadnin the® Gpaplessisdn the fopp 96 9 sonductivgslsewswsitcling part of

ﬁ?ézgéréqé%ﬂrbdbalg% G%’a%ﬂ%q]tﬂ@anéh#a Qfen{eﬂﬁst%ggﬂéﬁg %@f& glm of the

have the conmon aracteristic ant enna

cleetdr@and itash dellows taheespatiee Vitelicsl patk fraxp- ite doditeotivm to the feed
coaxi al feed structure ' passing through an axi al

SEPEUEH the core. The bal un provi des cormon-node

i sol ation

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
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2 ' of the antenna el enents from appar at us

connected to the feeder structure, nmaking the antenna

especially suitable for small handhel d devi ces.

Hi therto, the feed structure Q?s been formed in the

antenna as follows. Firstly, @& ' 5 flanged connection

fshe aiedh£elemRnistfford WpPdratisicbAseRted © the féeddr budtite, making the

core by being placed |n the end of the bore where the

fapgepng ssneeially shitable fo5 smellhaadheldrdsticesan el ongat e

tubul ar spacer is inserted into the bore fromthe

ot her, bottom end. Next, a coaxial line of

Higlebetoe it fieed sthetae thas ibeen cfohimiedﬂltlmeaxhtemtar iasnﬁﬂtbvt(so Firstly, a
and an exposed part of t he, i nner conduc

atfmgﬁfgcmcw pishe Plgied oniifsaytes sufagtajsditicrre tegiane Ry y being placed

SRGhe @Rd oF O b6RaNhEL th@ed dohnklRRr I8 HeMtAdd hel‘h@l?raﬁ) elongate

and the el ongate tubular spacer from above and

anlilmespta@p ig msentest intonthe bosaoﬂr@ta tclother, boxtors odndie rNen@, a coax1a1 line

TRt iR G NC [T RBCieapmrTed 18 IS R repfsed part of

Qﬁe fikiRr coRddctsieat &fe érfdlelsc&'h? ovéihtd R)USRAgder 1 TH& f&ﬁneﬂh&ctlon of
flanged bush to the shield conductor and to further

aoaxigheabls @ﬂemrteéanetb@ ibore mﬂlﬁ shangaie ttlh'elalt saceraffematbove and
e ver t ec on

e fon EORSROT L SHETn ATt 2, BUFSTRH e e

@ondiigorcClsdk portidﬁetb e:oruheclusn PORIVHE d>fa1t1e irhemﬁpeﬂaﬁéﬁte ofifBk top face

of the core fromthe bent section of the_ inner

c,q§ ﬁmeqrerar@dbbgolﬂ%rl%faﬁth@ ﬂén%dat%"éh to et higld gendustos apd to further
d
B 8l a8 G b, B4t Sy L ESRECTh O core i
anvhrfedcaad@fsetdsmi plated dueh is2fitted O\Idr thleSOthr shiglé condrictdrivd the cable
enti.on to red ce t he. co i Pf t he asse I Erocess h
T o 3 Ot 2 6 PRROSIAE B e e s o e SR o the imner

o ess B At tRe PlatRIEbbtiint YAA AR off Bk cBld. dFﬂﬁll¥ this second
installation in a passage in the insulative core of a

dqugln éscioldased toythe euitre ghieltbcanduetanand (hidie @lated hettdreend face of the
Lucture conprises the unitary conmbination of. a
ful ar outer shield conductor, an el ongate inner
conductor ext endi ng t hrough the shield ' conductor
and insulated fromthe shield conductor; a first :
[bisa@npbjechokibe invsationtayeducedhe eory pﬁ@le@memlﬂ PIPCESSom a
di stal end of the inner conductor to a first
proximally ' directed conductive surface portion for
oomtmﬂhng tna tfostaaspeat of tho indention, titere idhprozided randnitadp feed structure

fé}lgilglgggfefg %%ﬁn%@g%éég grktrt)l%ﬁg}asﬁlghvg r<]:greaofS acd?é]gctrically 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
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outwardly froma distal end of the shield conductor
to a second proxinmally directed conductive surface
portion for connection to a second conductor on the
antenna core 1 1 ' 3 ' adjagent an end of the
passage; wherein the feed structure is adapted for
ufdjacehyarséndoMble passh@d; vatieredim thelfeédhetryvd s s ag&laptedsat ahitary sliding
i nsul ative core of said.dielectrically | oaded antenna.
Thatalghidaithe passageda said dpswlative care| S9Id. diglegirigallnpaged antenna.
the inner and the shield ' 5 conductors respectively
so as to formcontinuous el ectrical connections
bHEteweemetctien | mmebexsomtdupterﬁerabiydirttdsgfalf iwitt thr ommerabhd/ the shield
dlrgcted conducti ve suréﬁ ortion nd ' between

¢

e
YOS FRERSEUYTY SRS 'RefO HOpQUSK§ ﬁfé{lffg} C&W%celp@a%etween the

GRAGUESHdvetod UinbagR ﬁ%@rﬂrbﬁ%alghﬁlrédﬁ&? leoRMNEi$8! Rk fce portion and
conductors nmay each be integrally formed as a single

pieteenvihe shiehd s:ondwgqmemiuthe seeomdeprokiorallyeditasted. cobductive surface

P i AT R ol Bl b 51 Flslar @ B o singe

GREqRIWith theirdegRieFedoniedoamdmis@siduct or ext endi ng
radlally away ' froma conmon axis of the inner and

outer conductors in opposing directions. ' 15 The feed

S, TR 4AEH 95 TRBNB IR PTEH0 AR B Wbl cac

amdnajt@haﬁabbet waifpisinges geiefraliy'plahsr &@ndoetoi sxtendiag eadially away
each end of the feed structure for gripping the wal

drom ReopaRAAYds ofthe InfispanditerraRduciass i gRpasitgigections.

spacer in the formof an insulative sleeve fitted

around the shield ' conductor over at |east part of

i Thee fleedgtruetur Gnay indlpgé omhhs/for speeimgharedutercwalt uf thersheetdiconductor

the inner uct or each have single i,n r

PRl Pl IRY FERe A R BRRe ST oh R EPer e elerpqqys adiacent
CRBmeRd bpfheffsélbﬁﬁ&uﬁéﬂf&rgiipih&ng the ekl 1ad 1l thie Eés@ﬁget NER &ing means
of the inner conductor in opposing directions. 25 The

iAfe comprigfuatspaceana the dormiof|an swlative sheeyg Btted around the shield

P ach other by an insulative
fkﬁaﬁﬁ&b‘%r%pQQ%g%srla ving a predeterm ned
relative dielectric ' constant. The material of the

tube nmay be PTFE. ' The shjeld conductor %épe a .
comierdlyi the shigld condugtos and the Hwep gendugtor sach have;a,ppglg integrally-

formed laterally extending connection member, the two connection members extending

radially from the axis of the inner conductor in opposing directions.

The inner conductor and the shield conductor are preferably insulated from each other
by an insulative tube made of 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.
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30 insulator, and at |east part of the inner conductor
may be a tube split | engthways and ' nade of a
resilient conductive material for easy insertion into
the insulative tube. 1 1 4 f@vantageously, t he
characteristic i npedance of the feed structure is in

tA®vahigesush, thé tRith&ie@EBinipRddfeCihe feddlstARYurbay én @ik range of
el ectrical length of a quarter wavel en " (0 /4) at

i th
tikn iSnelungitd 1 9 phma: prdmray dyie g8 yelestrigal gen@m ehAguargicyyavelength
. i tr
3G/AES (L piltidta SpBRliSe AEgdily WTRATARGRa SEER T dructure acts as
cihaimpédants ttransformer detwedng r forFinsanes ctheoosmarvalyt hded 50 ohm
ch | ower . souyce inpedance ' represented by an )
PEAIFESIG ERPeAanes, S%reRgi OBERLIORS PRI (e MBI WRE ARYIGR ditpedance
. h , . : P . s .
R B B et o P RSN RO 18 Sy B REGRA prior patent
dublieations.cal |y 10 | oaded antenna conprises: providing
a dielectric antenna core having conductive ' antenna
el ements on its outer surface, which el enents have

K&RFdiAE &l a GO o M iRBstiALlaaf&Rbd 8N pRIMciRAE #Adielectrically
passage through the core; providing a unitary feed '

slordrst anteniengpmgrisest isoividingoa t dieleethic eandergnenre t mavinga gonductive

el ongat ¢ i nner caqnductor .extending through the shield .
eI, pmpls o R efer yrfage which e fitle asfefafid connection
15ortibihse hélacepif ACE of aNpPass@dee thirbughO tHeedre 0 ProVediRg raS unitary feed
each extending outwardly froman axis of the feed

sHrugEe rhavied apfubplati pyfep rsbialdragonguelps, et esdonegted dier veonductor
S 0 X .0 I ' I .S

il chrp B teihRel® (SRSl ¥ B S o Jo HeShnBblafelhrom the
r ¢l cohdadtor, ahd dréral oghrietigorf Arechbsisr each wxendmgeoutwaridly from an

into the passage in the core, the ' insertion cauysi.n
(RS < The pieas: STRIcHe e Brovting Rigmaly - diigotsh gonductivé surface

pﬁﬁﬁibﬂﬁ"&eétﬁcﬁgg&ﬁﬁledzt@ difi8l &RNP&EbALBE BR!shichd &nd fhrieP 8onductors
core; and conductively bondi ng the connection nenbers

' respectively eingediog the feddosisucture Tisea pnib datosthef passagerib| thegore, the

the antenna ig further.eased.if the conducti.ve bondin
ASsrfh S Bhe 54, ARGRRRY Hiskited, AP R00 SR GRPROR" engage
npeRefifction phdiohesw tetldo¥ s af@ boRiiicti0ély bdhdiRg tHe dAfied®on members
the antenna el enents occurs sinultaneously, i.e. by a

storthe engegedhipeEiofs! deri ng operation. | ndeed, conductive
bonding is preferably performed by hot-air or

refl ow oven sol dering, sol der paste having been

afhel preckst of adsembliigtheantinaavnfurther eased if the conductive bonding of the

laterally outwardly extending connection members to the respective connection
portions of the antenna elements occurs simultaneously, i.e. by a single machine
soldering operation. Indeed, conductive 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
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connection portions before the feed structure is
inserted into the passage. 30 According to yet a
further aspect of the invention, a kit of parts for
assenbling a ' dielectrically.loaded antenna
conprises: a dielectric antenna core having conductive

agthRARe dgh&¥RINed foslidiy Pitalitichiinf tBe Passubd hthelcoreMém the distal
have associ ated connection ' portions adj acent a

densh ghe fepd) stsncturesampaigingt i tgbylar ower thield condnetqr, an elongate inner

u{:U giﬁé%r @Q{eﬁ&ﬁ? tfu%%gh the glhleldséornUﬁEth fh Q' AERSE 958 tf) %re insulated
I'ng i ns a passage in the core

t fremcthe thikld @mductbi)end é‘&ﬁt aldrsecdndr latetal pnhditiog members extending

t ubul a uter, shield nduct or | ongat e i nner
Ot Fou disthens ohe gper ot B e Bl PRy, The core
NRONE hnd thePsnilithalerh R4l B ke RO BINES §RIBkand antenna elements

conductor, and first and second | ateral connection
ndint]eses 1a)theaai:wvn griot patentupukdicationss bus mtlmrsiudd:ctmvdﬂg lodded antenna

the i nner and,shiel d ond ctors es i vel.y. .The core )

| CTpqenls Y 0B Uahd-crfSCEORIBSHin T then g et okif 6 PR G core is a

t BRindfts ? ANhRNERaR]comBietial heﬂhﬁé?hQ@lﬁﬂvé ﬂldé&&@&ﬂ)‘éﬁm greater
prior patent publications, but other dielectrical

| @anl Sdanthwithan awan@ﬁ@a@rﬁxgewmg theoughdbe cqmectdmaﬂlg lrythe form of a
| Y to'%?c c{rlc { & rekITthe 3618 HdrSial olﬁ TheSré o T':csi%) S. the major part of the
cy I 'ndr Bo ap of Sard” C&ram ¢ naterr a

r%laﬁibV@efﬁie&| Betiid @orobsteARurfgdecadt ais detihedl Hayn tl‘fl: aﬁl&dna element
wi th an axi al passage extendlng through t he cor
t Stpictuse yIhe soppgetipp Pertisms Hf the anfepna ¢lements diej engg pl?aaretransverse
T. (ofctle]

oSy BE e S HPIGce rfind 19 Bt R IR B R BB Blibned such
dehat the dl_ll’ﬁyartdmera;htehhﬂmdabteﬂham an éndqialmmdpuseel beybnd the other end of

t ' f th t ts |
o Raroagy Db 85 gy i Hecrig o e PR ' it puwerdly
t HReRASS adifectiGiEMERBEr @hd Hiel dlitRaldSy &8RSt E6tBRctdiChehder of the

that the tubular outer shield conductor has an end
pam@r espbistad. Wéworrresend eacheto abil af leasthenep af shgyantghenm clement
d st cture is inserted in the passage to cause
%H%&S) Qﬂél ext endi ng connection nmenber (and the
outmardly extending connection nmenber of the inner
conduct gr, when present) each to abut at |east one

£ A Paih 0b Hicakib) cesandEctive Bush pedem s diygensioned to 4 arounAsthe exposed
g;?a[nt ofthe tslri d@o‘h cqorcﬂgg gbk}\ﬁde&al{ﬁ ot pgr‘? bf Hieec]pndlhctlve connection

nen3|one e exposed” part o
Stetweah the slmiukdtdohdumyr dne arommdirglcdmiutor fropeatht cofe. t he
conductive connection between the shield conductor
and a groundi ng conductor fromthe core.

The invention also includes a unitary antenna 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, 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; wherein the feed structure is adapted for unitary
sliding installation in the passage in said insulative core of said dielectrically loaded

antenna.
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25 The invention also includes a unitary antenna feed

structure for sliding installation in a passage in

the insulative core of a dielectrically | oaded

antenna, wherein the feed siructure conprises the

unitary conbinati on of a tubular outer shield

conduct or and an el ongate inner conductor extending

t hrough the shield conductor and insulated fromthe '

SMcerding do agt e dirthemespestedfeths inKention; diege doReaYidedra paary feed

aﬁrdcmr %raglldlr%ﬁlrsﬁhétyon Mt g%% m?’tﬂe ‘?ﬁ(stu@ﬂ@ke r2:gre of a dielectrically-

connec ion er at one e r connecti on

Cloadhdc tuttenrer) vitegeiarnhe feal Stromire mhmxsemheanmmyl cf)fnbtnhaﬁon of a
sage; wherein the feed structure is

pa

PyiaF guteg phighd rondpctorandyan glongaie ipper ﬁa%&&g% qxntﬁnéa}gdthrough the
| 5d1h %Bhdﬁ%t(ﬁ%lﬁ iful& Hofh BL Shikld &Rbldol, I8 Her conductor deﬁnmg
antenna. 1 According to yet a further aspect of t

[ enf@dtstrunturet ras ewlnexelp rthey unhwy afeesmstmttye fligthebr 'comprises a dnstal end

ctur or s i.ng instillatio passa

i el pendsph P epniF st FemPR by Be B SR ARCISS exposed
WeRdgétivet hﬁfd‘cs%rﬁédsuméﬂmy SpdvRd i &R th xWNkdraéngaging respective
combi nati on of " 5 tubular outer shield conduc%
agtaduetoss| @hgﬁta@tqmn €Preg éhﬂjquméiatm(@lemntﬁ deingr asiagwdtth @ouple the
shi: clt '
C%ilrl] %P nrgetlf co%%cﬁgrg e(l:%?]r dAa 5' tgée ?%(I}J%gorg Bhgh? sore when the feed
Sdtfudiirel i€ imskdled WhiBE &dafd bﬁ'&agé’ll\illfﬁféﬁnftﬁed‘eéd Etlﬂﬁ‘dtutkeis adapted for
further conprises a.distal end portion includi
c'HH@EDb?'M)@g dnsiailation dim thy wmesmrﬁaﬂ g B%%(P?fﬁquysald dielectrically

%ﬁggﬁa tsyposed ' conductive surface portions

erally spaced fromthe axis for engagi ng respective

10 conductors on the antenna core, the connection

el ements bein apted to coyple the ' shield and
AERIRS ot s Qe ol [3POVE PRE eofRIILEY Bine  rsticularly

Ce%ﬁorﬂl&ﬁnww thabRaeh 84 fHECAsSHTBbLY prodess dd Bdésigredqo %@hﬂst of little
passa wherein the feed structure is adapted fo '

lmmeat%yn ghe gingle meshanicadtopsration ofhinspaingathe feed §m1c:ture into the
lectrically | oaded

Sshefln 8 SR g Hne P hllo RUGHTE 480 1 Lo borent above

may be constructed in a partlcularly econom cal way

i nasmuch as the assenbl process can be designed to .
chhiedpyantion wiflmopebe deserbedanwenef erample withapigrngafo the drawings
QR&adH.on of inserting the feed structure into the

passage in the core and one or two sol dering steps. 20

Figure 1 is an isometric top view of a dielectrically loaded quadrifilar antenna including

a feed structure in accordance with the invention;

Figure 2 is an isometric lower view of the antenna of Figure 1, showing part of the feed

structure exposed at a lower end of the antenna;

Figures 3 is a side view of the feed structure of the antenna shown in Figures 1 and 2;
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The invention will now be descri bed by way of exanple

wWth reference to the drawings in which: Figure 1 is

an isometric top view of a dielectrically | oaded

quadrifilar antenna including ;25 a feed structure in
accordance with the invention;" Figure 2 is an

I gures 13IA; IMVBC, whdWDohrd, espaoti @iy aisomefricOvie®s lof an outer shield
showi ng part of the feed structure expgsed at a | ower
SREPeReth dubiare insylatary ipneyy pendugtor.s apd (Jiglectiic esledye phehe feed
f : . the antenna shown in Figures 1 and
f?%&ugé&ljﬁg%gég ?A 3B, 3C, and 3D are, respectively,
isonetric views of an outer shield ' conponent,

tubul ar. i nsul ator,. i nner .conductor, .and dj el ectric . .

}glétg% léqu?gleﬁré%&lews&?%@FGFglc y aﬂ?ff gua%’rl %&ntenga including an
FilgHREvé fded silicthRAAREEIr§ante S%Wch%e f‘f}w@ht%rﬁ‘?t ricall y
| oaded quadrifilar antenna including an alternative
feed structure in accordance with the invention.

ferri t o Figur 1, and a.typical, dielectrical )

ReFhe R Fiftines BAAE3. 7 oL Aol RurtoeRl 1Pael] BleRER AisSblef using a
Sinfiteit atéhni Te@CHRICARE GRadtofdant Fith INEHveMTNAS aAMntenna element
antenna el enment 10 structure with four axia

||
sagiuEnyith dourepiatly| coextarsive helival trackeg0A; €08, ;LQ% 19Daplatgd on the
gcgphﬁ}?cal 'out%yél]_{%&!é b?%%l%éfgr%él WhRGS Lo a cylindrical

am c core as an axlal passage in
the formof a bore 12B extendi ng through the core 12

froma distal .end face 12D to roxi mal end face 12P.
HAr<core st #vialmassage & thedorms of aipors (b erianding gyough the core 12
Sk G Lt &g\fh&glﬁ) ﬁp{ﬂ gf&ﬁﬂlyleenhligw BP. Olgsﬂed%fnh% the bore 12B is
conponent 16, an insulating layer 17 and an el ongate

@ocuicdl ifeed stmmdure daviena condi®tiva subwdae duttr sieldheomponent 16, an

out er. shi el d .component the i.nsul ating | ayer. 17.

3 Firidritg G Gree R e SoThosRtC§ ifulated from the
iJusdt|shifel &/ Eorfip GRUEDYL thef BEUTREhARyer 17bSu@burdimsSthe Ghield component
mat eri al of pr edet er m ned reratlve dielectric

donast diglectrige inshlatize oflesmgi dR fosmedsas tahgube af plastics material of

G564, SRR sl U, BROEHE gl 38 o e i

wongaxteof thd thatdriahef the esfaanietdre 18. and i nsul ative | ayer
17 constitutes a feeder of predeterm ned
characteristic i npedance passing through the antenna

SR TSROSO
di7r constitates af feedpni gf rpeedetdrmindi dhiardctesi st irmpedanées passingethrough the
%(r)ltnerr]lgg tcgr%' 12 for connecting the distal ends of the antenna elements 10A to 10D to
radio frequency (RF) circuitry of equipment to which the antenna is to be connected.
Connections between the antenna elements 10A to 10D and the feeder are made via
conductive connection portions associated with the helical tracks 10A to 10D, these
connection portions being formed as radial tracks 10AR, 10BR, 10CR, 10DR plated on
the distal end face 12D of the core 12 each extending from a distal end of the respective
helical track to a location adjacent the end of the bore 12B. The shield conductor 16 is
conductively bonded to a connection portion which includes the radial tracks 10A, 10B,

whilst the inner conductor 18 is conductively bonded to the connection portion which

includes the radial tracks 10C and 10D.
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Connecti ons between the antenna el enents 10A to 10D

and the feeder are nade via ' conductive connection
portions associated with the helical tracks 10A to

| OD, these connection port| (D§ bei ng forned as radi al

tracks 1 OAR, | OBR, 10CR pl ated on the distal

end face 12D of the core 12 each extending from a

di stal end of the respectlve 30 helical track to a
|Td@a%thedr¢néaj>5@é rptenpg elepgntst1 Ofnte Y areppnectysetoggampon virtual

DBy 20 i 1SRN B L YL SARRESr Endip OBRREHARE porton

wifithstort HE. |Tinesleevrnm“s; an tuls, ¢omneaetiju1:the\shieyd bartietdr 16 of the
he conpection portion i ncl udes the radi al
e Qiefureys saRer pbe ﬁ!esgnﬁhﬁ‘#@é]@tvhe ends of the

antenna elenents | OAto | OD are connected to a
conmon virtual ' ground conductor 20 in the formof a
plhet foair ilbb@lemmlnacnlmwmtg 18Aptook0Iredre efi dliffeneni tengthef two of the

ndily B o e Bre3 B heralhers el 106 B AT of e rim 200

rmmm@ﬂeé\xé bR 6f VRoThghRitave fTdif thOproxiieilichad facNXPéFahe core.
el ements 10A to 10D are of different |lengths, two of

t%ere@n@néﬁ@bmentas 04 argpl e precropperied to the slee 2@ ttherim 20U is a
frg oQﬁl}a"f fa{c%sl%’tth EIE}% tﬁé tglg'll%{ %é}ﬁer}tg foB an 10D are
€ proxima

eeve vary ance omt
ehdnécasdetolﬁac’slééveme core 10 Wher e ant enna el enents

| QA and | OC are connected to the sleeve 20, the rim

20U is a Iittlefurther fromproxi mal face 12P than
ok I%HH fe_iOB1A08 ¢ &I 2 :
T okl 48 SO Bore JEHARE the Kphdlfor 23 0 fopmed beine

@bnhdeeedc atr that 3)rqi)hmhbdnd tﬂm}a t2in d0| canoexli)ﬁeds tpoftmnrria@E of the shield

bei 1 d 12P.t

3 Bftre e 55 BFRTBRS pBlovhy Thr RoBficBry sReks allc s Aquiez? and the
s Ishigdl IBQJfQM‘é f&bestﬁ@nﬁ@ edgettRr TR bakih whith RbAHENSommon-
22 and the outer shield 16 of the feed structure

taefier iselatipnraf) the rutensaviiementpyteigiwe Jram the requippeat to which the

iagpéngé iso@nﬁ%ctwg%{]ﬁtgﬁgd.el enent structure fromthe

equil pnen antenna i s connected when
i nstal |l ed. 20 The differing lengths of the antenna
elenments | OAto IOD result in a phase difference

b leriRg lepathe of ithe aHennacrigasnte | BieatlOD) regyt in a phasgrlifference
tﬂ%%e%n%ﬁﬂfeﬁ@ in Bed 9%1ei!ne9é ; (?51) dn@IRGE SRkl s 104, 10C

he ant enna opera In a nD resonance in
trb&peetntedmwhem the antenna operates in a mode of resonance in which the antenna is

sensitive to circularly polarised signals. In this mode, currents flow around the rim 20U
between, on the one hand, the elements 10C and 10D connected to the inner feed
conductor 18 and the elements 10A, 10B connected to the shield conductor 16, the
sleeve 20 and plating 22 acting as a trap preventing the flow of currents from the
antenna elements 10A to 10D to the outer shield conductor 16 at the proximal end face
12P of the core. Operation of quadrifilar dielectrically loaded antennas having a balun
sleeve is described in more detail in British Patent Applications Nos. 2292638A and
2310543A, the entire disclosures of which are incorporated in this application so as to

form part of the subject matter of this application as filed.
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sensitive to circularly polarised signals. In this

nmode, currents flow around the rim 20U 25 between, on

t he one hand, the elenents | OC and | OD connected to

the inner feed conductor 18 d the el enents 10A, 10B
connected to the shield conductor 16, the sleeve 20

artt febdsirdguréZpedfotind JuidSions bihap tHanenaplyl ddavéyifg kigdwlsab or from
currents fromthe antenna elenents 10A to 10D to the

dhe antenny demertstiycieror Figlyas deseripedabors the shiekgoaductor 16 acts
2P . t4 i fi I . . .
dfcoRbireBa A ins RERLIPE SovR A8 flodp isolatigy at the point of
sloagection ofdhe deddbstchcture notlee aitemia elemendr sthictire Patheriength of the
| icatjons Nos. 2292638A and. ' 2310543A, the entire

ﬁﬁgge@ s%qd_ruegor SEM R mBestionor it the Riating, gfﬁpstﬁe proximal end face
appl MCARE IBR: HR RS cdrfhecti @ D MRTahtedha blenent PbRfEHSRpbRHons 10AR,
of this application as filed. I 9 ' The feed

skOBR; ttogethauevittothesdimensionsoofstho bheer 12Bhamd giengitlgctric constant of the

conveyi si,gnals to or from. .t ant enna el nt

SORERA Mg pitGfs betyen eTHiglt S F8/ES “HER CHRF Bpep are such thar
qRe eleeirREl [:RgtA@f She sHifldAGNE] AaédsPBppibkithatdle, 48R walelength at
to provide common-node isolation at the poilnt of o
dbe fregquaney; obtherpquired spodstaf wesonarcetad theantemaesmihat the combination
el t FUC T the. hi el

ST gL 4IGAE 20 8 plsFRR Bl ol i ¢ sl fptpgea currents
it tHel@npédtioh ol khecfoeld §tawturd 2Pthefantdnta elem@nedithciurs.

connection to the antenna el enent connection portions

| AR, 10BR, together with the dinensions of the bore

t - [ t of : terd .
FEPPRG (BE ReE SRdo SORE IR (8 Gl BpBrmaion. clemen:
afansfoemingr theasoarceuipddande of thecambmet (typiahlly Sngliris of less), to a
the shield.16 is, at |east approxinmately, a quarter .
BT e, impedifbe PresoRPd o, RHPHHE b eufiel JBF pfgens is to be
QGonh&A) aRsiealBf 50 BEmANtENS @mg&&n&é" abindfben£RAS MéghR about as a
" of the conductive sleeve 20, the plating 22 and the

ghsudt of the fpedosttcture haviag cechazasteristic drangmissiga line impedance which

N

amd ale ieqpeehlvae impedint«rana talsors @l regubindf thd Slectrical length of the feed
transform ng the source inpedance of the antenna

(StppuE betyreen gieneonsectionste) the jagtepna elemant siugtuegpnd the plating 22
( . : . & -
AR AROIRREATH G0y Wl Ao R TRE bpb Al SR IES, | The required

iimpedimoe érahsfanmabtionrakeoplacs when ubd ichacratistRsingpedameudft the feed

of the feed structure having a characteristic
tSHUARER d%iabrledst ApPraRyBalghc 36, e 1Pl OF BE vRIBdI 1Rf the source

SAPEEMck APRE RS npkdddee. connection to the antenna
el ement structure 20 and the required | oad inpedance,

and also as a result of the electrical length of the

fﬁ/%gcally, the relative dielectric constant of the insulating layer 17 is between 2 and 5.

One suitable material, PTFE, has a relative dielectric constant of 2.2.

The outer insulative sleeve 19 of the feed structure reduces the effect of the ceramic
core material on the electrical length of the outer shield 16 of the feed structure within
the core 12. Selection of the thickness of the insulative sleeve 19 and/or its dielectric

constant allows the location of balanced currents from the feed structure to be
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structure between the connection to the antenna

el ement structure and the plating 22 being

approxi mately a quarter wavel ength at the operating
frequency. The required inpedgance transformation

t akes pl ace when the characterrstic inpedance of the
fopichisedll r Tied viiter URiniter| fahié iBRRIOX istRVENY i§ BGus qu T 8lightly less
root of the_ product of the source 25 inpedance at the

|thay theripaeradiameterphitheabprg, 125hin the| core J @ aad eqxisadp jover at least the
éﬂé]ﬁ%%g&f e lteﬁgth' Wﬁ%%é{gtrkﬁﬁr Fhe réla@@e]t WRER ke 88tant of the

sulta mat er | has a rel ative
dhakatafite Senst s lesk tRanthal 36f thiteofabe emrelmmmasltandés typically of

eev f the feed ructure ces the
e S8 i £ or dor &retgebbh & GHUGTAL Tel G ORTE 81 THS i ogpoplastcs
thfe@4l§ @4p a%n:' & 1@513@(1%%01&&?1‘% ft@lﬁ erﬁﬁfré&czis%ﬁl ] BJUu'ig siffiiently low

core 12. Se ection o ness of the insulative
sligsewity daring dicptding $o doren eduber withco wedlathickaedsomsthe iregion of 0.5

B O <2t e 57 pEF ol stk o % rifail o SRR rom o2

| Mgdtica thdes tisd t@zﬁié&nérﬁ UISTEMU Polycartdnatelis ShiltetndtRemAtEad).
the i nner dianeter of the bore 12B in the core 12 and

extends over at least the ' mpjority of the |ength of
t i, l i
R s T FLRL. 950018 L UG g moy e

tused, d)efpehdilﬁgomf cudinfatoral asathd dlnamtetppidfatlhbyce@émw Sort hE and the
order . Preferably terial falls within
dnmtaég@s ﬂ@qwmomsgpgagm%s ha?réﬁli ak theagsaynic qore has a significant
r

Sf:S%Fls&ﬂ e y Ft%\[,vbﬁlﬁ’a&‘%m% of te %ﬁteﬁﬁa 4], Efiglﬁng y’o Vi€lds an antenna

I Cl ent Vi scosity ring no orm
aftsoial sidet the awahlahicknd‘s's okthedssulativeizeve §9 slioubd bOnd graater than the

e such te s P Lde) .. .This
TR Pr T A Rpreoesrmant faihmer s T b i dfer ppgece. tndecd
tth@sieevrwkll Widiedss SRukEBe koo alag dne MIT oFlth€taretthi¢Rness, preferably
material. 10 ' The preferred wall thickness of the

Jessdhan 2096 & thy coee thigknesst ot her t hi cknesses nmay be
used, depending on such factors as the dianeter of the
ceranic core 12 and the ' linitations of the nmoul di ng

Moegsisined abmred &y crduting tahegivar euiotndiag ehd18siel conductor 16 of the
significant . effect on the electrical characteristics

deed saichine eﬁhaveamflecgsﬁ angtapkinpy thedieleefgic sAnsiat o t core 12, the
I h
S]?'ﬁgg{/gpg% ésori 'l}?g)nb{lféeelé!@lllé:al tlgﬁg%( 3¢ Ifze ﬁ;leltd 6 Eﬁgqh@l‘re?\f@, on any

e no greater than the thic SS O
tlomgisdinatl resonanckasbaxtiaved rwiilt thei outside edrthe kRsldini 6, ist substantially

Rl B S aE S e SR B SBE Shune aroun e
RaRIEI6BAdin the bore 12B, consistency and stability of tuning is achieved. Since the
mode of resonance associated with the required operating frequency is characterised by
voltage dipoles extending diametrically, i.e. transversely of the cylindrical core axis,
the effect of the insulative sleeve 19 on the required mode of resonance is relatively
small due to the sleeve thickness being, at least in the preferred embodiment,
considerably less than that of the core. It is, therefore, possible to cause the linear mode
of resonance associated with the 16 to be de-coupled from the wanted mode of

resonance.



10

15

20

25

30

| ess than 20% of the core thickness. 20 As expl ai ned

above, by creating a region surrounding the shield

conductor 16 of the feed structure of |ower

dielectric constant than the ﬁ'electric const ant of

the core 12, the effect of t core 12 on the

eftrCchite@Rl haseAghhinofesbid@t Srigaerityl6f 8001, MHzeseparr, G2 resonant

any |ongitudi nal, resonance associated with the
JiaupRRy teing fieicmpined By 18 cffectiye siscitisel lengths of the antenna elements

%H] B SPRCker %\églt%fer @9%1&9 dlg{hh I:I?g lgﬁéﬂlf‘g)'f\ﬁge | i ,t]fﬁre a given

to be close fitting aroun
HeeqaedABof eamisnse,eare yalsondiepehddait lant the atlatiue Id[BjjthISc constant of the

achi eved. K Singce the e of resonancge ass ted w

t90EF mattak i (ﬁg@mm&" the éﬁ%@l&?ﬁl?&ﬂﬁﬁ@%@fwﬁg@& ‘wh Fespect to
Vﬁlatna&ﬁe@lhmlrmar%{e%ﬂgl ng dianetrically, i.e.

transversely of the cylindrical core axis, the effect

of the insulative sleeve 19 on the reqU|red node of
r sone& ngS rela to.the.s

| I
i LI anleond e ipd® B Pt QHbBa S HBOHE hesed materal

3ﬂu§ flatdrAe hadthe dRSE-ndhd@ibndd'AllatRle diflectfie@nsthit dfS36 and is noted
therefore, possible to cause the |inear node of

radssofvaritsedimessienaltand elpatrical rieabilétyt with vaéng: tampesaiuter oRielectric
t T nt
158 URERREC R Sore S ARIANG by colpp or Rl o

t he resonant frequency bei ng determ ned by the
effectlve el ectri cal ggths of the antenna el enents
e

'Therpatenpg isespecalby S‘EI'@B]F r Lihand GBS reggndion at 1He> Mg tlpghis case,
Ghe L B Snen %mefté? Foftb@it/ ) rn:{l fahd lffgc? g%ﬁgﬁfldlﬁgﬁ}p th@ﬁ(ﬁn% antenna

are al so t on the re ive ctric constan
aferhdnts '10A cb0I® hame eni alerage Hengliudinad ieatent ¢ife. tfaeallel to the central

ARTPT RoolF a8y d P17 MR AR S opabdRRSfrevé B0 s opicaty

MRS deglonQf 5t M. APYeEBE Ainte@sRnd 8f the ahtenna elements 10A to 10D can be
zircontumtin-titanate-based material. ' Thi

rAgtesmingd inalbe tdesightitags- oreattriahand eaprbasie bﬂu@lderéakmg: eigenvalue
Od%ré/t rﬁgésup me%?s ﬁlrﬂﬁ ? r%l@ltlr%g Spth%% {ﬁlﬂiépencg i ﬂt%med The diameter of

nsronat and e vary ng

tteerfeed afrudtere iDirethe gddiorCof 2 mn@sSs i s negl i gi bl e. The
core may be produced by extrusion or pressing. ' The
antenna is especially suitable for L-band GPS

fﬁﬁﬁ&t B QR18of the ?é:d kWil hSw scritfed® e 2o Iﬁ?g%res 1 and
) nn1ang the%ﬁ é&héﬁp

di aneter of about ongl t udi
e’b;ltl&rmltelgshmid éfArhas an iritégrel lateeaitysowt@érdly dxPEndiay eortection member

S B 90 W los G . BRLBbE! b P 16 and
Qfle tdbe1 620 AU tegVRlyStoRRYE a£ ) singld YiRb& Fhdnblithic component, as seen in
Figure 3A. In this embodiment, the shield 16, including its tab 16A comprise a
moulded plastics component plated with a conductive material. That is, at least the
outer surface of the rod-shaped part of the shield component and the proximal surface
of the tab 16A are conductively plated to form a conductive shield and associated
connecting member. The shield 16 also has an outwardly directed cut-out 16C in its
distal end portion 16D, the cut-out 16A being directed oppositely with respect to the tab
16A away from the central axis. The insulative layer 17 is formed as a simple plastics

tube, as shown in Figure 3B, dimensioned to be a close fit within the central bore of the
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in the region of 5 mm Precise dinmensions of the

antenna elements | OCAto 1 OD can be determned in

the design stage on a trial and error basis by

undert aki ng ei genval ue del ay asurenents until the

requi red phase difference is obtained. The di aneter of

Zhidldh ecobppdenmt II6LCItSIr16ngtB being Rach antprwr&h Ibcﬁtmi 1n51de the shield
Furt her detalls of the feed structure w

orégmoms@dl » RBE 8R4 islgcated pisyshars OfLﬂ’SrFHStalSendt qfethe akné}d component,
Ekﬂec]c@frgﬁﬁhé‘ rdxﬂh&l%ﬁ'of%ﬁ%ﬁrl% l'y outwardly

ext I ng conne tion nmenber at 1ts distal end in the

formof a radial tab 16A. The tubul ar body of the

ld 16 d ' 25.th 16A .,are i.nte raI
RGBT FErsob 2 3B Il (6 OrUBTHR BT CoRpoliis |81 tube which
Hk g*il'iteleﬁéihwhib ¥ & BARAH I RBlient BAdaMIR! HatbBal. The outer diameter

including its tab 16A conprise a ' noulded plastics
dtfrfb@némwlgﬂnafbeuedmlhrgr thandbe iringe dmate@HOélthe insalating Jayer 17 so

e € Bbs AL G0 Y 358 Bl b e ARG 4R lng taver 17
tWilgent &hnﬂ{@é%eafaﬁldcﬂﬁ&t&lt inveleYlafitrat @ist @néOEshponent 18 also has an
conductive shield and associated 30 connecti ng

ribtegeal latorally eptwerdly eateafing ceaaecsian suamber d B ferm@d:@teés distal end,
| n
Cu{: Pgﬁec§%§nt?g?ﬂﬁg%aﬁnggdc%g%h 6a% \thﬁ % 'ré%@lv%ﬁ Ry tltléqgut-outt 16C of the
tshéld 46 sosAo épr@yctfmdmlly batwmdltermahe Sxxs 'Eifehe feed structure when
insulgtive layer 17 is fornmed as a sjnp | asfics . '
t%ﬁﬁﬁé{lﬁa@ ”’5416\7\??“10!‘1 180 geprosigto te rPé‘H%‘FtBHSéerP orb@ft the shigldetab 16A,
fictah M cept{ a
s T PRSI Rhe1 0, B aRA e T Long P o bridge
iths imtelatihe slséniecl Schndaopwertapt thd ﬁespemafe @onnndcsioh porioasl of the antenna
he.distal t he .shiel.d co ane
et Sfhce® whditint S it iniedaFn L tor ok e Bilkgha core 12,
Rerfeeprokinhl sQrfitied Uilee Sthd surfaced vaiéh fice tﬁd"@th@roé'lﬁiuﬁt th¥ eed structure
I nner conponent 18 is a tube which is spli
linigtancamymon plang so thaievhsn the feed istrnethre i mued in/the bore 12B, both
: of the tube when
orfﬁéégq%egr af%‘rﬁlgsg{rﬁtet% Ran ?ﬁgh‘gﬁlﬁél? di aneter of the
insulating |layer 17 so that it grips and closely fits

e inner wall of the tube formng the insulating,
|ﬂyérutq7sleeve WA ehthedhes aichie.AshPWadR Figrg Dt gRanprises a dielectric

| bd ﬁévn?ér P.g?)éllr:ﬂgp etfuté}cﬂmag{uwhm rﬁhlgﬂesht‘ﬁﬁt 8fthe ]anmeter of the bore

integra 'y outwardly extendi ng connection
N By tht&éré endred imer idiameies matchengdthat of the shigldd6t | A shown in

nber ., bei radi al .tab h is recejiyed in the, .
JIFURG3 28 8o fhe, 1 Paciprdias e iskyeold 6 T3beg e fhe outside. The rib
AR ddfbiin MRENRHeYd Stk heimdted iffthd Béref19080hnat gt'rif%e K&l of the
when ' assenbled in a direction 1800 opposite t he

fhoog &8 sethatithedeed structire ishstald jimgtugtedaithis the core. Sleeve 19 acts as
a spacer spacing the shield 16 from the inner surface of the core 12. The length of the

sleeve 19 is less than that of the shield component 16 in order that when pushed against
the proximal surface of the shield tab 16A, a proximal end portion of the shield

component 16 is left exposed, as shown in Figures 2 and 3.

The feed structure is assembled as a unit before being inserted in the antenna core 12.

Forming the feed structure as a single component including the integral connection
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as shown in Figures 1 and 3. The tabs 16A and 18A are

of a length sufficient to bridge ' 15 the insulative

sl eeve 19 and to overlap the respective connection

portions of the antenna eIene?t structure when the

feed structure is inserted inthe bore of the antenna
andrebel2 or tabd N6 ARNAXISAR Isubstarftiatl¢ seduceSthe dsfenblyicb@aeEshe antenna,
whi ch face the other end of the feed structure lie in

dn dbnirogpetion ob thentred \iaiture 628 dEdpestanped pgWosmovements: (i)

| NERIEHRE uhftary TEeLQRR ture Rito R Bore 1 uJ.I{d it 4 conductive ferrule
h %g aﬁ'ﬁe outer

agal st t onnectlon portions.
dheteshewh) owér thhexpesed moximat end poxaigansifahm slitinldFl6guTbe ferrule is a

ses. a dielectr]j tube h V|n er al
i ARahe suel st s s rirgon fs Shick €p@pongnt. Prior to
LR 8f thel £Rdi drubhife 4Pt 26, §('3ldé1n Rfte N BRERBBly applied to the
mat chi ng that of the shield 16, shown 1h Figures 3

aaodnes:ll_’iontphemn of plafr aitenma ed¢mcmfstr9tteewel i@ distal ¢ndofaeel 12D of the
on t ts] d rlbs R d rm when th feed

3P I SR b2 miiecit ey BARCET 468 HpiehPe it i bore 128,
VieHetefole, tafier b&hﬁ]eﬁ&B& QtdpBat) iﬂlﬁ%l ezﬂﬁl)vétﬂl'écdsb&ﬁblbfscan be passed

stabgg mounted within the core eeve 19 acts as ' a
a§91éei Teforrryves r eanibe gibjectad torpliematies saldaringasoessses such

TP ok e 1S b RO et pei g o | eos than
TasEPidigekine oFHG 4 8 Togk oy

T B Or ¢ at when
pushed agalnst ' the prOX|naI surface of the shield

tab 16A, a proximal end, portion of_ the_ shield 30
c%‘FﬁS’éﬂé’ﬁtfe?L‘gSWt‘Fréfef“t@QHB‘*é‘é%ared?:‘)s%lhl?ml:qrr?xﬂn@lﬁs dhe shield may be

?cea fr(ém &hd Gaf oFlthd! B&lér tthy gﬁ?gr%ge%e@ﬁalﬂcél‘ @hﬁport of the shield

ore being Inserted in core
FEmmg avpicvhé by enchns tof imtbgrabspeser @i thg skiebbogopaent 16, e.g. at each

i ncl udi the integral ct i on ' 13 ' nmenbers
PG s e e BRI PR BPY 2 e g fsEEoRe ey be formed
agifiesiRhspacess px@jectlhg:uﬁmr@lprm)m ke WAIRDS {hethofs LR tdoPea hgainst the
the feed structure can be perforned in two novenents:

(uyer surfagej ¢fjthe shipld i Axpet & Bethesalfareatiyecinsylative riegs which have

3bfgi I%Belg'crﬁq e'féectf ﬁ)tcl . B9ndudANAURE ¥R sft {u% cg' %g the shield
e 4 8 B 60 S G

over eXpPOSs proxi ma portion ot

QMLeId 16. The ferrule is a' 5 push fit on the shield
conponent 16 or is crinped on the shield conponent.
Prior to insertion of the feed structure in the core,

qq{e%ﬁu&%?&réd%o%b%@@?&bﬁﬂn&? b et s«t:cl1 Eroxmal end ?OI'UOH of the

connection portions o e antenna structu
chieldh&6 diagtt:ﬂde vanigus ﬁmms,]dﬁpemimg be theostmcﬁﬂe snethich théhantenna is to

atin medi at el ac t he. respective en of
P cropskacd b Paric fore e Siabé S5 igpengions SE Aol W ERy to mate
(With 8RArbhdd caa¥ers ftfie 3§aPHRhY tFBN cHifhicbRE 36 the antenna, whether
such conductors comprise part of a standard coaxial connector kit, a printed circuit

board layer, or conductive plane, etc.

Instead of being formed as a split tube of resilient conductive material, the inner
conductor 18 may be formed as a plain rod with a cranked distal end portion as shown
in Figure 4, the cranked distal end portion being labelled 18C and forming a connection
member with a proximal connection surface lying in a common plane with the proximal

connection surface of the tab 16A of the shield 16. The inner conductor rod 18



10 through a solder reflow oven or can be subjected to
al ternative sol dering processes such ' as |aser

sol dering or hot air soldering as a single soldering
step. ' Alternative feed struqéure enbodi nents are
possi bl e. For exanple, the shield may be spaced from

tpheferibly taRés theFol®bea S l@%le@d?c@idﬁctg\&:ﬂy plak@hAMties tomponent, the
support of the shield 5 bei ng achi eved by neans of

iy gtiametep o eyhiclhis sueh St &l i aomIfEeRce 19, pushgfit fy the tubular
. i | of the b
T8GRSO 6F jrlel BERLIGEIR BT BB, 21 (10,0

spacers projecting inwardly fromthe wall of the bore
12B to bear against the outer surface of the shield
16. As yet a further alternative, insulative rings

whi ch have ' negligible electrical effect may be
included in the feed structure, encircling the shield
20 16. The ferrule referred to above for fitnent to

t he exposed proximal end portion of the shield 16 may
take various fornms, depending on the structure to
which the antenna is to be connected. In particular,

t he shape and dinensions of the ferrule will vary to
mate 25 wth the ground conductors of the equipnment to
be connected to the antenna, whether such conductors
conprise part of a standard coaxial connector kit, a
printed circuit ' board |ayer, or conductive pl ane,
etc. ' Instead of being forned as a split tube of
resilient conductive material, the inner 30 conductor
18 may be forned as a plain rod with a cranked di st al
end portion as shown ' in Figure 4, the cranked

di stal end portion being | abelled 18C and form ng a
connection nenber with a proximal connection surface
lying in a conmon plane with the proxi mal connection
surface of the tab 16A of the shield 16. The inner
conductor rod 18 1 14 ' preferably takes the form of
a single-piece conductively plated plastics conponent,
the outer diameter of which is such that it is an
interference or push fit in the tubular ' insulator
bet ween the inner conductor 18 and the shield 16. 1 1
1 1



"15 ' CLAIMS ' 1. Aunitary antenna feed structure
for sliding installation in a passage in the

insulative core of a dielectrically |oaded antenna,
wherein the feed structure conprises 5 the unitary
conmbi nation of. ' a tubular outer shield conductor, an
el ongate i nner conductor extendi ng through the shield
conductor and ' insul ated fr§g1the shi el d conductor;

a first lateral connection nenber extending outwardly
froma distal end of the ' 10 inner conductor to a
first proximally directed c&hddMBi ve surface portion
for connection to a first conductor on the antenna
core adjacent .an end qf the pa a second
lateral cofin®ty Bﬁemgﬂﬁgr““&ﬁ f%l?lﬁlfj‘gd o813, 2 PPs5ieF 4n the
di st alinselatle@bre of a di¢cletrivhilyddadedcapeshacwigreirt the fredssroaurel comprises
proxi el d¥arJlh8ehed ofonduct i ve surface portion for
connection to a second conductor on the antenna core
adj acent amMEMe oyl shisld copdudarge: ' 15 wherein the feed
str uﬁ ture b cRaARt i@tkr fcoidutiol fx&HnMn@ ltiréligh gheif ﬁﬁdlalé&ﬂﬁdt@ Nand
in the pas e i nsul ative core of sa
dielec?@ﬁEiﬁﬁnmfgmaﬁ antenna. 2. A unitary feed
structure aé&blptemahgmteetwe mginbar ¢xtending petiverdly irema@csiistabendjod the

e B € ligher BhdRictbitb & Efslaglrox\ﬂ&'natll? dfr&ﬁd tnBREivesidacs Bér@dnd‘or connection
conductors respecti vel .to form.conti nuou ' 20

el ect M9 &P SRH @8Ppﬁﬁﬁgﬂ jeentan epdof e PessassiaRd or and
the first pseoondriadrdlgorgheatien nerdbec onahdiog bwtwardly fibm@alistal end of

porti Sﬁlglq cpxﬁl'il%frqg ats&gndsﬁlggrhglﬁ'gﬁ}%c E&ﬁucﬁ@su}fg@ portion for

secon pr.oxi ma Irecte ctive surface
por t | Gpfnecton 18 al}Fﬁ°t‘da?°9d‘F@é€P 1h¢ AlFRpR FoE MiReSSt i e of the passage;
cl Bi MwBereiitRIfedd RtriidAe is Afled mmﬁmgt Siflin@ BekallaBbn inhie: fabshgetin

ConneCténglartEeecomofsa‘aEdedx {ngzg ?oa!léé ahtoina rTEd as a single
pl ece 4‘-1 A tary tee truct ure aCCOYdI ng to

cIa|n12 or cIa|n13, wherein the shield conductor and

the sec ondAmagastis@@niwmngas Slaimnt @RdreRl lhlb’cm%dne&ﬁers
a sin ruct.ur

accor gﬁ ﬁ’éggfag §l B’P%’ggﬁfhﬁgp Cg{lfg\f%ﬁs rﬁﬁ&”@fyﬁo fasntg form continuous

proxi eledtlical ehnnestidne deteern dhecinney orglugtdr zapé the dirtt ipmnally directed
co-pl dhctive Surface portion and between the shield conductor and the second

proximally directed conductive surface portion.

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

25  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.

30 S A unitary feed structure according to any preceding claim, wherein the

proximally directed conductive surface portions are co-planar.



1 ' 16 ' 6. Aunitary feed structure according to any
preceding claim wherein the connection nenbers
conprise generally planar conductors extendi ng

radially away froma comon axis of the inner and
outer conductors in opposing directions. 5 7. A
unitary feed structure according to claim®6, wherein

t he connection nenbers ' co i se conductive tabs
projecting radially outwardly Tromthe said axis in
directions 180 opposite to each other. 8. A unitary
feed $tructurmtanicieet siiualgret avcadipe tr ewveprieseding [chinm wherein the
i ncl udbRPcHIR 3Mbdr Eompllgs gaqamyrygmancoqwc@rs e&@hdmgoxfadlm away
shlelﬂVFonductor fr@ wal | &;s age

uni t arfPrraEaEmeR ¥t Flé‘“%{éftdtﬂ‘lff ??Qd‘ﬂ?’sd’l e} “%H‘&Hsel n
the spacing means ' include deformable el enents for
9r1PPHNG. € AGnARY eod U hl3EacBHRAY Cruime? hdlein fhe Whhdor¥members
feed structure according to c aim8 erern

spaci femprisasraductivsdaby a@lea@mdﬁﬁbwéwaéqﬂé frem ths saidipdsip directions
each asef opfositelieeatiegsber structure for gripping the

wal | of the passage. ' 11. A unitary feed structure
according to any of clains 8 to 10, wherein the 20
spaci g meAnsitaoiegsisiracuse ageordingsta eyt riregeding] ciainy, dnchuding mgans for
ar UNQpaei@ansditesll TeHR GMEE hductor fem théwhiDbfitR pissdeged
structure according to claim1, wherein the shield
conductor and the inner conductor each have a single

I nt egPal | Atwitay Ifeed exicerdacgdiog rnedini & rwhaeindtbe spatingamehans
each ext 80l orhble! en:ﬁw PRPa %ﬁg il l}vﬁ%ﬁu{%@asfse{ gm the ot her.
25 13. A unltary eed § ructure ac ng to any
preceding claim including a tubular insulator

betsweem t hg waltirelfedd @mdwmrrdlagwd) &hm 38, meremqwgﬁdaﬁgnmeans

the i rl'l%“ll:l@&c? ang)% eli]eglen 119 eacg emtf g)rc Ifeac‘:dc:r Struc uiegfgrognf%ng the

predetern1ne relative ectric constant.
uni t ampll pldkepassegenct ur e accordlng to claimi13, wherein
the outer shield conductor is a conductive |ayer

| at h de of the tubul | at !
P 2L PGB b B 1y e

praéc eghangg xud:aas qwnptms/anng;u}atwe sleeve fitted around the shield conductor.

12. A unitary feed structure according to claim 1, wherein the shield conductor and
the inner conductor each have a single integral laterally extending connection member
and each extends in the opposite direction from the other.

25
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.

30 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.



characteristic inpedance in the range of from5 ohns
to 15 ohns 1 5 16. A nethod of producing a
dielectrically | oaded antenna conprising: ' providing
a dielectric antenna core having conductive antenna
elements on its outer surface, which el enents have
associ at ed connection portions adjacent an end of a
passage through the core; provhding a unitary feed
structure having a tubular outer shield conductor, an
' 10 el ongate inner conductor extending through the
shi el dSconduetitsry ifasd estrmeiyrp eaccosdingade vy piseedingseldim daving 2
f rom tdgactdnkiRlitlpea il @l dnge FHdm!sahmE Bls si@RNect i on
menbers each extending outwardly froman axis of the
feed structure and providing proximally directed '
conductive surface portions electrically coupled to

di 4 aI16 end AQ&'&IOH Qf})?‘odgimgt J}ﬁele%mcﬁiy%aéerd%teﬂng %{pfnsmg

conductors respectjvely i nserting

structure a@‘”ﬁ“’% f F‘Fle?"ﬁ"( %‘tef“l‘?ec°ﬁé’§‘§'¥g‘i§’“‘?“ﬁt‘vf [fatenog plements g its
i nser tdu(éfburfﬁba,uﬂﬁmglemh&s &8 dsopiaed ¢ofidction paitiv@citjednt an end of a
condu i ace, portions to engage the connection
port| on tHe coré; and conductively bonding the

con nect i onpﬁ‘?’é‘ﬁ*B&P gnitagy feqd streqinbpaiae p ebrlpiogyisr sipgld qopducigr, an
nefoh odloagaeeqmy Bddicfr eltétiifg HEoughMhe Eifdld\cond\Rtol A%Ghdnhd @o tho

the f t t d t

causcd orata i s aatbar 8 M bt atior e s e
' end oatwatdlyefrgya 98 sgie, of t thee fagw tstmgtiref anrdt previding) plowidhiakyy directed
conduhidu&ivy suB@RBbbhnslelREri&NP AREIEd B@Alstal enf HortiblE oFE §heth and

conductor to a groundlng conductor on the outer
sur f ad@eigPndupfers fegpegtivelys 18 - A net hod according to
cl &l m 16 Oinsehtihg thetfesd @trietikded aGhin theoCthd pagsagrQn tHe Rore,Ghe indeRion

- latergh) BG;eoéﬁdV‘@x%QJanye&Ie@tQ&j 'cEIQuc‘%QJ‘ 06htd DE D hSied Othe

the respecti ve. connection  portions OCCUFsS
si mul CeRedaRpoftionsonthe cog; dt hod according to cl ai m 18,

wher ei n t heonl@tiiyb@ndig tRoAREISR themderd 10 the arghged JOrtioss.

refl owoven sol dering. 20. A nethod according to any

of clains 16 to 19, wherein solder is applied to the
co¥ned.i onAmsthod apnerdingfostaim 16 evhéreiw the dnsertiant of the féed structure in

I nser R hadsip @t %n@tﬁ&&ﬁ‘gﬁlses Jhe shitf comduedr-to 3& L‘:ﬂp&se@gt the other

arts for assenbl i ng el ectr.ical nt enn
E onpr e (ﬁ 816 passage, the method gu‘ther %cludmg conéu%tlvely ondlng?.he expose % part

of the shield conductor to a grounding conductor on the outer surface of the core.

25 18 A method according to claim 16 or 17, wherein the conductive bonding of the
laterally outwardly extending connection members to the respective connection

portions occurs simultaneously.

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

30  orreflow-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.



' a dielectric antenna core having conductive antenna
el ements on its outer surface, which elenents have
associ ated connection portions adjacent a distal end
of a passage through the core; and a unitary antenna
feed structure dinensioned for sliding installation in
the ' 10 passage in the core fromthe distal end, the
feed structure conprising: a tybular outer shield
conductor, an elongate inner conductor extending

t hrough the shield conductor in a manner so as to be
insulated fromthe shield conductor, and first and
second |l ateral ' connection nenbers extending
outwardly fromdistal ends of the inner and shield
conductors respectively. 15 22. A kit of parts
according to claim 21, wherein each of the latera

connest i ona BARRL Br £QMBEeS Qe ctiefll Rhdod R AsthEing:

conduct or havi ng an outer rOX|naI#y directed ‘exposed
conduct i ve? S{§IeFIHE anteas 9t ﬁa‘r"afc spndngtivepanieans; elerpeiy eitsgouter
respe@hﬁme“ﬁﬁmdmﬂﬁb&ﬁ&&ﬁmﬂh&ﬁﬁﬂkﬂﬁﬁ@&ﬁﬁﬁhﬂﬂmﬂ@ﬂth&MQﬂa
the a gthe unitary feed structure is

20 |n§ %ﬁ?ﬁgﬁ %@:%bssage 23. A kit of parts

accordi ng ? GHIWa‘PnFPP@Z feed \pirsptte rlimangionsd ifer stidipglinstellagien in the

Sufof ag@sagprthd GRSroR tBe &iQalRhd dIfeed 3@10% corﬂpxﬁ%in% Qiubﬂﬁr Juﬁ:r

accor ns t

2t r uo ooy tn ordale B spel? ooy o Be S forticor
wal | &fa manaer shisaé bf ivsolawddi frony the ﬁlndmmhstowatd firgfand saepnd lateral
PasSagmectich mAniehst exRhdiRPErwar@f HOMCUi chdd FMe Rher Ght

21 to 24 wherein the core conprises 30 a cylindrica
body &MSEASIRP ?“W@terlal having a relative dielectric
constant greater than ' 5, the connection portions of
the aﬁ en nﬁ kﬁloggslgtm?conldlng t(9 Qlanﬁanleul eniu?ga%h gI thg Iﬂa?era‘} annectxon
adj acent an end he passage, structure

bei ng™anbrEYFOMBRe 4 radiginextandipe m@cwf bryine a oy proximaly-diregted

cond U6>tp65red b@ﬂueﬁﬁb fffske Poribn B&i&ﬁ%&ds iaey@geda ieh&ctﬁ'ta 8B4 arfRdnfh
Of t hele Tt C({nnecfl?]n pJI)'tlon ange \Aheenga core W, eng &.IP’C#CT({/S%UCMC is

|nserfe passage t o0 cause
od@mamaﬂvdexhanﬁmng connecti on nenbers to abut at
| east one of the antenna el enent

23. A kit of parts according to claim 22, wherein the said conductive surface

portions are co-planar.

25 24. A kit 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
30  acylindrical 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



connection portions. 5 26. A kit of parts according to
any of clains 21 to 25, wherein the shield conductor
and the inner conductor each have a single integra

| ateral |y extendi ng connection nenber and each

extends in the opposite direction fromthe other. 27.

A kit of parts according to claim25, further
conprising a conductive bush " 10 ferrule

di mensioned to fit around the exposed part of the

shi el d conductor when the feed structure has been

ful | y passage mher therfeed strixsurp dssioseged inte thé) paserge &0 cap®, thehlaterally
uni t argwastyeRidadifeedhesiioh WenbdrEiof a0kt ablehstlbirGf the antenna element
installation in a passage in the insulative core of a
dleleé?T?%QTvaPBaded antenna, wherein the feed

structure conprises ' 15 the unitary conbination of a
tu k%u l 35, OUW&Y; oﬁt&h?z&cgor&ﬁ)@tg Wo@glaxﬂg gl @95 QJhQr@g % @hlél@ &ﬁguctor
conduct or ext end hroug he shi el d conductor an

i nsul atbHe f"?“ﬁhf"t“ﬂ@g’g Fich e acavﬁﬁwfeéwl latertly Fiendiag ifonmggion
shi el chesberdntodachrextaads irithe dppdskedi@ttioh &b thalothyr. out war dl y
ext endi ng connecti on nenber at one end for connection
to a conductor on the antenna core adjacent an end of
t he pabsaglkitwheartepesoriing tof dair 25 tfrther comerising 2cadedyetivd bhshror

unjot affruRUirfdnkickied @o ﬁmauaa thatek;sagkdlpan b HAES aB8uctd? whel e
i nsul t|ve core .o di,el ectrically | oaded
it on it ¥9ge i pion B s erpe e 69 | i ng

installatlon in a passage in the insulative ~'" ' core
of a g el egtbhpbddhnd @@@aﬁcmtﬂmamg msﬁa%m irf bsaszag@% the
structure conprises the unitary 25 conbinatioh o

t ubul Hruigiye eqre Sigdisfegiriealy dpaded afltelalﬁdvhaﬁméﬁwoffrgéwwwemes
C ord U ¢ Gihitare ¥dnshir@tiohgoft A tubulad outeh €hiGd celd bt QRdI wiE Elokigam Nher

i nsul @&nﬁ&toﬁ-r gmtﬁl@eth%n#h hlg sﬁgﬁd&)‘ﬂ\&ug{or a.ng] fhsuldt V\ﬂnggm the I§]h1eld

conduct or definin structure axi s, ereln
uni t aF‘iFd‘fcé’éda“ét‘f’llRetmﬂ’é Sh‘F'Gr OR&IoR fappn duserah lqﬁnréwaﬂm@rﬂév

ﬁor ti Qﬂenﬂnﬂgl l:dtldelcﬁkl@I rﬁdﬂim brie\eRd fbDEHﬂEé’éﬁan&a gdnetﬂiﬁi'\ biSthe antenna
avin ma irecte conduct i ve

sur f agoé p‘%c?ﬁt Shed) afh 6 |p TG g‘ erﬁ'c’:’ed’ f e?i Mt e’sﬁxﬁpg’d for ypjtary
f P eslgingiimstyliation fretbe pamgfcmrs@id disuiative gpre phaidaditlestrically loaded
Cor e, afiddga CONNection el enments being ' adapted to
couple the shield and inner conductors electrically to
t he conductors on the core when the feed structure is

i nst aid ed A mitalycfeqiaircktypa £ sliging indpdistdh in 4 p@safe@dhe insulative

stru Céoltjeroq a di%leétrica.ﬁy-loaded antenna, wherein the feed structure comprises the unitary
25  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,

30  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; wherein the feed structure



120 1 is adapted for unitary sliding installation in
the passage in said insulative core of said
dielectrically | oaded antenna. 1 i i 1 1 11 1 1
1 i 1 1 i 1 i i

20

is adapted for unitary sliding installation in the passage in said insulative core of said

dielectrically loaded antenna.



