 twospaiin o diedentinesdlyi eppoget hipbend @@H’f’a@@i“m@m@ velrich ofc phged ona
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WD 2006/ 037990 PCT/ GL12005/ 003810 | ANTENNA FEED

This invention relates to a feed structure '
Wﬁngﬁe B4 B7§05/003810

| ectrically-1oaded,antenna and to a
of producing a dielectrically-loaded antenna 5 British
Pat ent Applications Nos. 2292638A and 2310543A
di scl ose dielectrically |oaded antennas for operation
at frequencies in excess of 200N414z. Each antenna has
two pairs of dlelectrlcally JEBosed helical antenna

el enents whi ch ar AANTENNA SHRECAURE| | y

cylindrical electrlcally i nsul ative core made of a
terial hav tive 10 dlele tri.c.cans
ARV iR LA B el iitur o § 5 ?&@%@'%‘iﬁﬁe@“‘fw and f0 a
Hédh{%& oBBFddubing A diSleMALANRIAEEL AR Y the core outer

surface. Exte%dlng through the core fromone end face
to an opposite -end face is an axial bore containing a

S0 B s 22 B B B isctpse, igloctrically-

1888L04ntdliRs FEOsRrAR eft%ﬂlu@ﬁéléhcﬁ)%h%emmﬂ\@ﬂi ¥:8h antenna has

connected to respective antenna el enents which 15 have -

he ‘bore,- he S

gl BBt e RauT srsylin ARt npd iy el ninga relative

BALARBZonSkQBBAS ARl 5. | The hargiaPyAHR| @%e obdpidd thi ﬁla}or part cf_ '
form of a conductive sleeve encircli ngngwrt pf -t he :
thovelums defined by Bl aone owlgesurbices Rateadingrtheough éaeeorts from oneend

3 sﬁegﬁfq%%oﬁ‘éﬁ P s B PE BB S ol el stuoture

- cb ﬁaﬁé&&dﬂﬂﬁctoﬂﬂﬁdu&ﬁe&’@ﬂr Qnhiohpal cdhﬁhé:t@fl M@ one end of the

s
i 'chlcctncally-loadcd 100p antennas hawng a s111111ar fecd structure and balun o

;_: f arraugement are dlscIoscd in’ GB2309592A GB2338605A GB2351850A and“- B
- GB2346014A AH ‘of these antennas have the common charactenstlc of antenna.

23 A di-scl oses such an antenna in which the shield.
ccm@@ép@# stin@ﬂyp aepdclorsiTe eINRRIEA tofesppriivediisna elements which

ol SRR oo e S RRH) B L b boren 6L 8 e cn o

tRf bbhe the kiitidv eordiuelo 64 tbeneclR ©OAToalict®f whith Bl the antenna -
rmterl alof the core. Dielectrically-loaded |oop

clamesimans), ralhepeanplon isdn the famsata condneiversleayaeapircling part pf

LA £ SRS R SRR TRRCRT R of me
slebee: GaaT@eh CBHERS e tdspédtive OielRAl pAMAER: &5 esnaﬁ&csxogn;o the fecd

2 - the outside of the core which-are top-fed froma
0

seeitical feed structure passing through an axial boreée

. 1n the core.. Thé balun provides- connnn nDde |solat|on
~ v WO 2006/:037990 . PGT/.GB2005/-:003810 - '
i 'Bnt1sh Patcnt Apphcanon No. 2367429A dlscloses such an antenna in wh1ch thc shleld o

. rl-conductor is spaced from the wall of thc borc prefcrably by a tube of plastlcs matcnal_ ) N
. :_haV1ng a relative dlelectnc constant Whlch 1s less than half of the rclatlve d1elcctr1c_‘°- g

.constant of the sohd matenal of thc ccrc 7

30 f‘elements on the out81de of thc core wlnch are top—fed from a coamal fecd structure '

- passmg through an axml bore i in thc core. Thc balun prcv1des common—modc 1sclat10n o
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s

2 of the antenna el enents from apparatus connected to

WO%E‘{%{(‘fggﬂ%ger structure, nmaking the antenna esBﬁ%%JOXs/ﬂOSSIO

for small handhelg devices. Hitherto
feed structure has been forned in the antenna as

follows. Firstly, a 5 flanged connectiagn bushcﬂg aﬁl b
obthei angeratedemenis frameapriasatps comsgcied 1Prbe fsder BEchEpngaking the

Boircceronty ST pfRerimylBaRER SUREE, (10 2% ubul ar

spacer is inserted into the bore fromthe other,
bottom end. Next, a coaxial line _of predeter

ned ...
Hmmactmrfegd.s@mpmaam been dorpyernivethe; Fiienaigen flifvsan Firstly, a

ﬂﬁlé%ﬁs 8\1}8?0% oth s}éi Ptt!j{lg%éﬂg? Bﬁpﬁggﬁ%&g fgttgtci: ?@ glﬁ%g?e 1?[% being placed

irC Xl of 8R! Bork SwlieRs eet &dd icofugectibe ibdo dcanddd h&hen, an elongate

el ongate tubul ar spacer from ve apd the e |re
tubtlen 6padenis inseried|iptertheibems ff%a%ed?th"efrg PitpIaL s Nk 2 Sodkial line

oSBT bR A Sne AR bafRan] 1RGN bl frposcd prtof

tHedigBer %n@b@r @0hae cadds o)t swrdetd adJ-ohapeheThd ﬁng&ad section of
bush to the shield conductor&ﬁnd to furtug antﬁ 5 d
ccwa.a%mblecé ansstted do S borgirad dhe plopgrigfululdlespgper figm above and

2“;‘“‘? gorffcc}%?)gcg ion xstsB@Ereﬁﬁn'tﬁr\ﬁesBL ﬁlngr%g:gn dzﬁ)‘:ﬁ?&rﬁigaéﬁﬁe inner

Ver e outer s ctor of the

' 'c@rﬁﬂbﬁ)r behep@tibh tb Soepticie gortibns b theppueinkelenchipontthe top face

oé&éﬁcg&é%&n@t@f@bem S€ c.tl n of @’Hg?F a@e%% 1cgond {0 g% further .
alllztﬁﬂ% lal%mehp LS REAGD! ortRx'ﬁ§ rbn gqﬁé@ df iR &R, O¥heleore is then

onduc r and to the d bottom end face of

" iveRed and @ .seadlflated bash ﬁtfj,t&adtowf tltermltelmlmidlcondttqbor of the cable

" reduce the cost. of :the ass Iy ccordin -

 where it 4¢ expgsed et ge QH?@SIF%%ﬁg? %’ﬁ %%&Pgé?%’é’g %To the inner
c&nrHuEﬁ)r ysofa%etig stk ﬁ‘f‘é £d Botlons bhdl! !fé]:g éi"‘lﬁ& btat Fﬁﬁllﬁ/nt}ﬁs second

assage i n helnsu atlve core of dielectri.call

B bhﬂﬁﬁ&;@lde?éii wrthe on@r sh:hkelrcmndua;mearidemdﬂsmﬂaicd boteom end face of the o

220

s

conprises the unitary- conbi-natian of. a tubular outer .

ca&Ki el d conduct or, ‘an el ongate inner conductor ’

ext endi ng thfough the 'shield - conductor- and |nsulated

- fromthe shield conductor:, a first |at eral connect i on

It@mbebjeceoﬁthmmvagnmmweyhé cashrofthdiassealbly prpcess. t he
i nner conductor to a first proximally directed _
conductlve surface portion for connection.to. a first

H%&)ra ?i?st aggpc"f‘%&" A RvaRidrOterdd pRRMeda s Q’éed .s.tructure . : ‘_l_ o

a-second | ateral cohnecti.on nen :

7 f@m&ﬁﬁg rigstamwﬂm/amcﬁ passngarim it Frulatiendorst of Iaedlslﬁcieically loaded .~
“.conductor -fo.a ond proxi mall i rected onduct i TN
Qe N P A T B g
o%ﬂartgﬁelanéo%ﬁﬁ&of 051? elongate inner conductor extendmg through the shleid N

_ conductor and msulated from the shield conductor, a first lateral connectlon member

',.e}\tendmg outwardly from a distal end of the mncr conductor to a ﬁrst prommally'fz-' '

S 30 -

."conduc’ave su:face portlon for connectlon to a second conductor on the antenna core o

'dlrected conductlve suxface portlon for connectlon foa ﬁrst couductor on the antenma’
core ad] acent an end of the passage; and a second lateral cannectlon member extendmg'_ .

outwardly ﬁ'om a dlstal end of the s]:ueld conductor to a second prommally d1rected _ | I

ad_}acent an end of the passage .



adj acent an end of the passage. WD 2006/ 037990
PCT/ (3B2005/ 003810 3 The connection nenbers ar

WOPEYES I8Py integral with the inner and the shngTﬁf'B’OO“/003810

conductors respectively so 3s to form continuous
el ectrical connections between the inner conductor
and the first proxinally di rected conductive surface

rtion and 5 e t :
R GhARTRN, RGP, R PO G M e 960 e shicta
- qHRAEdtOR. regﬂb‘étltfélﬁ%b and BhinetaitinonduetarisalnBhneatdnstetween the

integrally forned as a sinhgle piece with their
lﬂ@@p@@‘tdu(?@f codntét tsth prewpeally. dosated gpnguctivgesurface portion and

ggn”@,' |s¥ne% [ g&&u%%rca%adtﬂs toby o%dﬁﬂ%i%ﬁyp&féét&f‘ §ozﬂfu§twe surface -

eac connecti o

Ig:@mﬁ{ alThy @h@mﬂ shiteidl uotiductoex heaydiachy beadtegkélw ﬁmmed as a single
froma common axis of the inner and outer conductors

- HigreopodieR geRprrBEt GOBRCHOTACIEY structure may include

10 -

20
.rzdnedkyaﬁ:mmrthesmeoﬁ thip émtencendatior heopp@e:ags!umqewr e is in

- the range of . from5 ohns to 15 ohns, and may have an

o msulator and at least part of the mner - conductor may be a tube spht lengthways and, o |

BETSEEE nin | . o i
-‘,_i-'Advantageously, the charactenstlc 1mpedance of the feed structure 1s in the range of o |

means. f-or spacing an outer wall of the shield

~conductor - .fromthe wall of the passage, and

Pipidatly alitley pooadmpilis elirected arondilive edrefaea t]gs)rmi]tsaamn t:o~lea.‘ﬁar ‘each

each end of, the feed struct e for |pp| ng t .
COPACHEN FRRISREY COmPRIEIE Fa BFTIFE {i‘e Ecaﬂrp P?\@@S‘é}g radlaﬂy away |

RRRESh oo’ s eflq%@]n%r d&&%ﬁ&ﬁc‘{&si} Fga&&@t ns.

aroun 2 conduct or- over at rt o
length. Typically, the shield conductor. and t he |nner -

.conduct or each have ,a single integral |
Therderd gorigmas meRdREd o rpbFeire byl of e Fhid conducto

" ﬂi?;? ClhRISf § ee)éfuf Fliranly! Reisky défﬁﬁﬁhﬁlgeelé?:?férﬁs ad}acent_
the 1 nner- condut

for T n opposing directions:

- cacinard cfothel fietdostruetuce fon @riphingltbe woll @ dteopassag The spacmg means

- preferably insulated f.rom acho her sul at,i ye _

| TRAYHEORIRS FPHCHAR éﬁ'ﬁ 9o 40 A gm%}l Realedienied soud the shield
cBﬂ Iﬂdr‘é%elgét%ngﬁEa[rk SfltszlénﬁﬁnSt ant. The material of I_he -

e my The shiel'd conductor may be a

: conduct ive layer plated on the outside of the tubular

nS u{l)%ttgé F@ﬁ@d%oﬂfjfl{;tg?grgfb \r,élgﬁgfcghagc {1{2%82: d}ca(\)fgdausmgle 1ntegra11y— |

' f&%%ﬁ'lht%&ﬁl YRR M AndFRbA hicMbel Qhe BAS uom{eaﬁbﬁ h{éﬁfde&t é?ctendmg:

insul at i've tube. 30. Advant ageousl Y,

el ectrical Iength of “a quarter wavel ength (714) ati- -

CThD 10 e LSRR QRETRE i oRAARCH: Blcrtm, ARk GRS frsBehch othier s

ed structure:acts as W 2006/ 037990

b?@]i/ mﬂ@@@ ﬁ(bﬁfﬂ@de of a material havmg a predetenmned relatwe dlelectnc o -

R 23 - ; cohstant The matenal of the tube may be PTFE

- 'The shleld eonductor may be a conducuve layer plated on. the out51de of the thular |

S made of a re5111ent conductlve matenal fer easy insertion mto the msulatlve tube

e from 5 ohms to 15 ohms and may have an eIectrlcal length of a quarter Wavelength

L (/1/4) at the mtended operatlve ﬁ'equency of the antenna Such a feed structare acts as



N 25 G&%&%ﬁ%ﬁlo%ggp@%ﬂ% g‘fre?g mgéJ i oht'hg pgssage ot

10

ai’p&arftfl Bistee Cﬁ“ﬁ?@“ﬁr%’@e?%ovo mgsl%ré’ﬁm“?l

4 an inpedance transformer between, for instance, the

onmmonl y used 50 ohm characteristic inpedan
Wo%ﬁgﬂﬂgo’?(%/ons and the nuch | pwer source |rrpedaﬁ&‘T/fG%‘r:wd:g’“m:;810

represented by an antenna such as those dlsclosed in

t he above-nenti oned prior atent icatio ‘
anAdwpeddingy traps@rBec ddvedp ety tﬂstatlﬁ% E}va Qfﬁy gused 50 obm
nmet od of duc i.cal LRRNped
o oBGRE FTRE ARBLTED A8 o R rpedance

reﬁ:@ﬁh@ttﬁ“dt lb;vﬁl abirentah ek ehestdiscbosed tis teuttenveswerftiaoed prior patent
whi ch el’'enents have associ ated connection portions

pubtipaiioent an end of a passage through the core;
providing a unitary feed to structure having a tubul ar
outer shield conductor, an elongate inner conductor
A&etEAE kg stdonhaugpedt lnd i mazledtlm rdmethod df rpradllmm’] erdlfé@ptncally
as to be insulated fro i el d conduct or

lopdade paflentfy ﬁag@gpse@n g ec‘ljtglgctggt aRIaRIR, SO ’v%yrgg conductive

f e S {uhitht O BfeONdsebind fi
QIPFIﬂg( d}%r ect eg& ]?Ct f%@s%ll‘efﬁlggg h%:)er tasfso nls connee 1011

cﬁho@i aﬁjaodnt mncemb bEd passage tlabugndhe oote; aneviding helmltary feed :

shleld and |nn conduct 15 r,espectiv inserti L
-_ stmexrr o L Bue a4, Tl B Skt I REE i$Bfductor
' d%}ﬁ lttgguc% hﬁél& tohé ?@tblnih b RRarRk doPLsoK H@'u'lsﬁlated from the .

| |ve surface portlonsto@etg : o
’ slﬁﬂﬂ resduchir, omi late:rals camethen comdersaethcon llg m:;tvyardly from an

‘bondi ng the connection nenbers to trye p gﬁYe surface

- ‘ %. {)er aFotﬁ@aﬁ Ep detdhﬁo &ORoGd | Nt%ioﬁft) _d 'tﬁlgstﬁéldtdfiﬁ inner conductors R

5

| 20 gk

. 'la&mlle'n oatvendly  bstendigg cormhgetion gnem

ext endi ng connecti-on nmenbers to - :
relsp tmelspaaemng thorfa@:bsirmturepm 2 ivwiisingd thepassage imdhe core, ‘the

RSSO LRI s R A bfions 0 ene

| | ﬂl%%p Mok or‘ﬁ'oﬁ% 84 ?&' %r@%ﬁ%ﬁ&ﬁtﬁﬂyﬂ%ﬂﬁ@ th®tonnection mcmbers :

oW ov n sol dering, solder pasté having been
toappkngged @ottimsant enna el enent © 25 connecti on portions o
‘before the feed structure is . inserted into the = J
-~ passage. According to yet a further aspect of the -

- Tﬁdé‘%ﬁcgs‘s BPassFﬁnfhﬁg e Rddrng id Alrthes sABRNT e cdnductive bonding of ttre- o

ectrically |'oaded antenna corrgrl ses: a dielectric

 psbonsobt Fom S5m0 Bttt Dep SRR P I3k e machine

izf:.;a_s @e?@g%g,cfaﬁ dleuataet-tt%eﬁa;ve%&dagtalﬁ%mwp&méde@dhot-w or. :

nensi-oned. for sliding installation in the

-?’,'r{}—-’fireﬁaoscaaa sodering, csof@rfpasta tineingi becal applind, 10 ke fandenna element

: ‘:'; Accordmg to yet a ﬁnther aspect of the mventlon, a k1t of parts for assemblmg a .

s chelectrlcally loaded antenna compnses a dleleotnc antenna. core: havmg conductrve :., IR 7

o antenna elements omn 1ts outer surface, whleh elements have assocrated connectlon, i

porttons adjacent a distal end ofa passage through the core; and a umtary antenna feed

T end the feed structu:e compnsmg a tubular outer shleld conductor, an elongate inner

:]'. conduotor extendmg through the shaeld conductor i in a manner so as to be msulated _

erenim (b cipgpRciive neonnection

structure drmens'loned for shdmg msta]latlon in the passage in’ the core ﬁ:om the dtstal I
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et
[}

15

~“face of

B

- between the shield conductor and a groundi hg conduct or

conduct or extendi ng through the shield conductor in a

r as to be insul ated WO 2006/ 037990
WW@E’%@S/ 003810 5 fromthe shield conduct orfCTAaB2005/003810

first and second lateral cofinection nenbers extending

qutwardly fromdistal ends of the inner and shield o
Eondile shield eancgelor.i and Best Fbsasand lateek eonectionimeners extending

1.5 e _Gor
BRERIZ (SrE TRRl Soa B ey’ O P00 Baad B 8B ety The core
fsddf, iand theongendaldletitar mdy edkeahe ifea by thoasiednanhenna clements

. conponents may be used. Accordingly, in the
gﬁ%lp%ﬁdrlé dhaalovsprivapignt pyhlicaligns, bat ¢thercdipiepigicrlbaloaded antenna

' g&g}%/ongﬁtsﬁﬁéjg bE GfsB CA&E%}@.E!%@', tufl%é gl%fcgrﬁ%ievkc\_ﬁ:%fv éaﬁtsa)t(llxeafore is a

I el ectric-constant "grea
pdgecs tedy exfdkidocdrimughtctinbhodne a elapiive alidlyctiie cofitant greater

ormof a narrow cylindrical bore. The solid materi al
‘ %‘P“g]h%‘dc%‘rﬂé% ahpassage e teRging t?iﬁoagb tB¢ cergetypicsfly e the form of a

- ARl ichore OThe QUhE nadifd %ﬁ%e%re%caﬁﬁémg ot Bt of the

- ant enna - el enent structure. e connectron po

ofluhbelefintdyattel eorenowstet iserface ar ks adefinetr Bnsheraseenna element
he core-adjacent .an end of the passage._ The o

FRERS: The eepnecHian gprionsob e elpmghts digeon @ plangy transverse

1AM & thS Bl 3%%?%?%19 of BESpARhoe N 1R Eff]ééi %)ggﬁg ?sr &l}g%ég%}gned such

t he ot her en e passage when t

. thet theysbriae duten sititld qoadeagehasancad partterposadtbegond the other end of
-+ . extendi ng, connection - menber. (and .t'he outwardly, -
o B bEReTanatHrcees ShuelBoe b e G PTAGY i e deoputwardly
O éﬁﬁﬂinﬁrﬁﬁﬂéﬁbn eaehber Qalﬁpl‘ﬁ e oﬁﬁwzlrgﬁr%(téﬂ- Eﬁl}é)&ﬁhgﬁ.icﬁfﬁgﬂger of the
- As part-of the kit, a

‘el enent . connecti on porttons.

- ipaemchetlister, bulsdn presém) reatle tdi abehsi degtl dre 6f theanotenoh element

~ the gélgoslfd part of the. shield conductor may. be _
BOH'8™-0or m part of the conductive connection 20

fromthe core. The invention also includes a unitary

1 -..Aérnaérﬂféh‘f kidda SQI_ICUJ@tiW _b}lﬂnor Briogh d:gmna@nadi kafit eround te exposed
- of AR SR fF el oG SutlorS e cebfiiYe saunection

20

- béthee it kRl GREREBASAP offundink WohthtorFHR thsire! d

-conductor and an 25-elongate I nner conductor extendi ng"
.through the shield conductor and.insul ated fromthe '

uct.or S

" .shiel d. conduct or.. - and..wherein th hield.co g N
- TSR PR et SO 5 el e
- piRaRen 8 DERaVE cbRM of AndiSREiRAL} Policd OMEAO kIRkiA NBe feed
~“antenna core‘adj acent an end of the’passage. 30 T

B stiessae gbmgrises the wmidary eoutbination b ettulpilat enger shigddicondyctor and an |

30

25 ol s BN B B AL ot Pt som e

slﬁélﬂ%oﬁfﬂuoibrghﬁ %&fehfiﬂi'el-g‘lljéldl conductor has an integral laterally outwardly -

- - extending connection member at one end for connection to 4 conductor on the antenna

L - VC_QI‘C adjaceni an end of 'thc péssage_:._:-_-:_,r_-_. N

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 'feéd structure "‘cbmpr'isgﬁs_"the. u_nitérj:r'éoinbination of a

. tubilar éﬁ_ter shiéldbonductbr'and_; an cl::)ﬁg._éte'"iiiﬁer 'cbhdﬁcféf; extending through the
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A5

| oaded antenna, wherein the feed structure conprises
ondbgl %6 ary conbination of a tubular outer ? irgﬁﬁoosmﬂssw
or and an el ongate jnner conductor exten
thr ough the WO 2006/ 037990 PCT/ GB2005/ 003810 6 Shl eI d

Epuckor and LISuLaLed, Lo e S0 9 onelct huc o

g&%f & g%xtén%é{en {he qﬁuefy 1468 WEBcfub hRBEr RRPRIcs asdigtal ond
ortron includi'ng conductive connection
p@lnemimﬂﬁdmg\ceﬂ@lcpm xouredclign dlemtsehhvel@p@eunally directed exposed
conductive surface ons I raII spaced from
CepAUSt Yo FURRRGaBPTHEDT E@ﬁf@jé ipeed Bt 378 Bh RenE MEspective
c&{d}ﬁ{d oﬁ e a[htEﬂFcl &hEnge tcbﬂ['ibcﬁbﬁ 'E?é’ﬁlétt@ BLing ad&inBd @@ cb@ple the
couple t d and 1 nner conductors electrically
shieldtdvel imoaduntdarerosietthieallsotrethghemdupiors erthe eare ehagy the feed
is installed.in the,said passage. Antennas using the
strucqyrg ipwsteled By e SHEPESHBY be constructed in a
©particularly 10 econom cal way inasnuch as the

assenbl.y process can be designed to consist of little. '
Anmneast bsingt the @lamgftsesatewraﬁbw mgye bat ¢apstrested B e tRapgeularly

ecfgge f 3 g@%tlézgs%é | t Occk h%ly.rﬁrgéeﬁv an tbl%odneg%n%t? L c&_ﬂsgst of little

gﬁsmahbﬁé LY IWeé?:.fani@iﬂa B o ihefrBhenke féed sfagcture into the
rawl ngs 5g which: Figure 1 is an isonetric

- pdssggevn éw afre aleIfDr@I wdwpiscliering Fiéptled quadrifil ar

antenna including a feed structure in accordance with
‘theinvention; 20 Figure 2 is an isonmetric |ower view _
T TR mbaelcﬁmgm@w 8t dEIcHYER b wa§ Wik AGiplEawith edferehes foethd dramngs
- structure exposed at a | ower “end of the antenna,
‘infiigolres 3 is a side view of the feed structure of the
~antenna shown in Figures 1 and 2; 25, Fi gures 3A, 3B,
3C, and 3D are, respectively, - |sorfetr| c views of an

@eref 1550 16drHetri6 QIFDEBR Y & dislbuttiodlly patdddeirifilan agfenna mcludmg .
conductor, ‘and dielectric sleeve of the feed

- aﬁaedetmm@ ipfaceirdance vath thadnvengdie 4 is an i sometric.

20

‘ . view of a dielectrically.loaded quadrifilar antenna

.including an 30 alternative feed structure in

- Flﬁﬁféol ﬁ%qeomethb 164@ vidw en ttieamterna fof Rigure 11 shokiiggipas oﬂ.the feed

pi cal dielectrically |oaded antenna

" '_‘Stawgecrbxwe &t mlgveer ensheof Be prigAR%Bnna feed structure in

accordance: with the- i nvention has an antenna el emsnt
WO 2006/ 037990 PCT/ GBZOOS/ 003810 .7

:Flgures 3 is a s1de view cf the feed structu:e of the antenna Shown in Figures 1- and

o component, tubular msu]ator inner conductor and dlelectnc sIeeve of. the - feed

‘structure of thure 3; and

C3g

| Refcmng to Flgures l and 2 a typ1cal dlelecmcally loaded antenna assembled usmg a.

' VFlgure 4isan 1sornetnc vxew of a d1e1ectr1cally loaded quadnﬁlar antenna mcludmg an_' L

alternatlve feed structure m accordance mth the mven’aon

:'unttary antenna feed structure in accordance w1th the mventlon has an antenna element

Flgures 3A 3B 3C; and 3D are, respcctlvely, lsometﬂc views: of outer shield -



structure w t h four axially coextensive helical tracks

| OD plated on the «cylindrical ro_
wé%ﬁl“@é%@)f a cyI i ndri cal ceriam c core 12. ThePE%?J‘ég%é‘m”l"

an axi al passage in the formof a bore 128 ext endi ng

t hrough the core 12 5 fro I St t

emmrwwhefﬁsr peiglly somtensyadene ftcln @Cl l@D slaicd on the
8&&%%[“% E[‘l‘ae%tcl gch,ﬂhg%m%@gu@c&@qguct i ve tubul ar

shle compon i nsul ating |ayer 17 and
an el ongate conductive inner conmponent 18 insul ated

T e B e
§+rﬁlaecﬁ§thl Snd Y ll?lf)'t? 8 proBRME kPR TP Hiséd (it @k bore 12B is

astics nateri 'O predeterm ned relative
ajlcetxeait feed strocmteahtvinpe scalduetivef thbinlac oute shégld domponent 16, an

N ainelogg 1 g S pongisp RO SR ChEPGRE I Tsulated from the

Mﬁ‘l’z’l‘ o ?onérﬁ‘ B rth:9 HRRARP laykd 18N %u!n‘b%ﬂllﬁg itN& shigMedomponent
constitutes a ee er of predeterm ned

i haréaeleetrlcsumtﬂatwpedlaﬂ% 19aduinmg tar augibet hé Pla_iﬁlcs ‘material  of

:Igeéeg%glgn%lo @ﬁaé %‘&ﬁ? gg%tr%@e P/glgure glf?\f\t{lgﬂhg @a,l_.tthe dIGlCCtI‘lC.. | ..

GhEGH bF e%at&‘?ét'o@%ﬂ!eréxﬂc%teqmthe ant enna ls to be

connette Connecti ons between the antenna el enents

. 10A' to 1OD and the feeder are nade via conductive

RS SRS, D BB S Al e
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- helical track to @ lacatiom pdigeast ehoaad

TRAGnRintdsacksddi (PReddterDBied that RERistit: iRIARIca tRskian e&sugh the o

~the distal end face 12D of - the core 12 each extendi ngo
. dntemnm gord X fir conteasing tthe disted peds of/ e antsnne glemendg k0A & 10D to L

. a,location acent. the end of [/ - Thé '
4 SRRRD B35t B PRI, BB b conet
'=,@c9ﬁ@§tﬁlds%t\%€nt e rhn‘t&ihhﬁ leldnli@’lts'l ﬂ@ﬁ th Ty agd dhe fefeaﬁké‘te made via

10A;, 10B,  whilst the inner conductor 18 is

wo@muwwmmowwm@w&mww tracks UMb dp 10D, these

T G e S AR

 thOdRtaf SRATERe 1D DioFdhe cadt O BELHCBEidiOfoRQ distal el (fﬂfthmespectlve' o

of apl ated sl eeve surroundi g%ﬂp rOXI mal__end portio
&1

B B L o etn bR AR BBk, 08,

Vil BRAinabesmREhSor TAi$ SonbiGRwie bohdedi thftke entindctiog pbsion which - - FRRE Y
~two -of -the elements | OB, 1 OD being |onger than the R
R ,'-‘Imih@sthwdlai@a@ksllml@ result of the rim20U :of -
e :-:25 . the ‘sl eeve 20 being of .varyi-ng dist ance fromthe
e - The other ends of the antenna elements IOA to lOD are connected to acommon Vzrtual L

proxi mal - end face 12P of the.core.

-‘ ground conductor 20 i in the form ofa plated sleeve surroundmg a proxunal end port10n_ o S

a of the core 12 'I'lns sleeve 20 is, in turn, conneeted fo the shleld conduetor 16 of the_ . o

- feecl structure 1n a manner to be descnbed below

30

‘ ‘, The four hehcal antenna ‘elements 10A to° 10D are. of dlfferent lengths two of the -
S :elements IOB 10D bemg longer- than the other two 104, lOC as a result of the rim 20U o
o jrof the sleeve 20 bemg of varymg dtstance from the proxnnal end face 12P of the core.’

e ErTe Suldcordor 1655
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WO 2006/ 037990 PCT/ GB2005/ 003810 8 Were ant enha
wo6 Oeyag%§ I QA and | OC are connected to the IC 03_9003810
t ;

erim20Uis a little fgarther from proxima
12P than where the antenna elenents | OB and | (D are

onnected o the 0. 5 The ace
o TR LGRS @‘L e arg Roreeiel e s o), P ROV is a
(it F%her ?ﬁ%ﬁ%&ﬁﬁﬂ%aé 1At bk %ef@the @REnLACRNLAR 0B A1 10D are
exposed portion 16E of the shield conductor 16 as
cogesated todgtle Hetvei20. The conductive sl eeve 20, the plating
22 and the outer shield 16 of the feed structure
toget her form a bal un whi ch provides conmon node :
TS oRIhANen@f fabd @2? HfeRe2oR) RMERedS HeUSdndhbiof PMot ﬂ%%ned being
equi pnent to which the 10 antenna is connected whe
connstted kit dhat Tinexidial fead i fage 11@Rgtohan ekpoded portxe:mriéE of the shield

copERLS et druibed iteidme T eaaRudiBrdise 0. et HHie 22,apd the

B ‘outte}%ﬁel& hgrdrahe S RAlchurd t6¥thdr Porm raes.ssstwmet }Srdt‘itﬁ:@  common- -

- .the antenna oper at es in'a node of resonance in

| m@deelsatﬂtrennzf the amergenelﬁtnﬁmestr@temﬁqtnatﬂeyeqmpramtstedwhlch the

nals currents flow around the rim
E#Wh g’ﬁgﬁe hand, the elements 1 0OC and

10D connect ed to the inner feed -conductor 18 and the
“elenments 1 OA, 10B connected to the shield conductor

- 'Ttmeiiff@m leppibewé thrpantprenaptlemenig 182 tact(Ihgesalf in arphape difference

ey EHaRenE kR e R [ D] Sl hbSnotefidkaRe 94 10

. _re@Ectwwy hei iHEednind ohaees3A akRRIOE! fchéhaes & wRRBIES hBnnais
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- o b QR B Sl B S A 20 R s 0

o quadrifilar dielectrical It}r/‘1 |'oaded: antennas having a _
: se:meﬂxmto cacelexli plarigedsiignaledin tismede, gawents flop pund i rim 20U

- coR@RYGICRY bAd fiOcRfmech® 1007 TOPabhnefed ttﬁﬂﬁuﬂhﬁﬂtcoﬂ&idt&f 16, the

of this application as filed. 25 The feed structure

. “slegug 28ransl plafieg 28rartivgtasra marprevemns the iy iof Fusicaisairem the

20

%8%% ele{nrgo{n 6{8%@ ﬁ)?%%nt% oﬁ*e‘ls' n@g H&oﬁég 5% Eterp%} i¥al 83d face

12P QT ithe@dre. 00 \etatzbntolteluetreﬂuedfa&cmany Oysdee aﬁ@ﬁﬁﬁhﬂ%ﬁéea balun
isolation at the point of . connection of the fee

i slegyq ifcdesembadoin; merensietaih im Bsitisheintent Anplicatiens Npe 328363314 and

23hadhe polieL iSRRG LOGIRaL UE sg%agteagegqggﬁsfggh%g ooasto R

-"5?‘-foxepp@t afttle biloconane bf diis dgplicikorai fena el enent -

' ‘shleld conductor between its connectlon mth the plating 22 on the proxlmal end face T
- :._30;7.__ -
”-"'--'--.:IOBR, together with the d1mens:ons of the bore 12B and the dlelectnc constant of the f-_‘, N

el

R the antenna element structure Flrstly, as described above the shleld conductor 16 acts. _' o

. connection portions 10AR: - 10BR, toget her with. th'e
“diimensi ons of -t he ‘bore 128 and ‘t he di el ectric constant.

ore are s

1n combmanon w1th the. sleeve 2010 prov1de common—mode 1solat10n at ‘the pomt of

o 'connectlon of ﬂae feed structure to the antenna element structure The length of the '7 P

['12P of the core and its connection to the antenna element connectlon portions IOAR -

L, '~'7‘i‘matenal ﬁllmg the space between the shleld 16 and the wall of the bore are such that L
N »the electncal Iength of the shleld 16i 1s, at least approxnnately, a quarter Wavelength at S

S BelrPlnd o, (NG SPASEnB AFGEYb 5he T b frozn
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- heing agroRE 8 AIEHSHPAVHED o
1&%@@&&0@% ﬁlﬁzgloa‘%ldfsa#ia}fe G th@l Qicel:%éc%h&' 8f the feed - '
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 iwpg eib“ﬁ

the electrical Iength of the shield 16 is, at |east

Wg%@%’ggtel y, a quarter, wavel ength at WO 2006/ 037990

5/ 003810 9 the frequency of the reqlCréB2005/003810

node of resonance of the antenna, so that the
conbi nation of the conductive sl eeve 20, the glatlng
the fgaquendyeoldhs @mrqcbmpd@ nbresendanat afhhedmtuna.entthat the combination

B glenéﬁipcpu%f g? = ')O %é)fé%%?ﬁj‘r“ g’ndfl‘%x ﬁgfdﬁl %‘rﬁg@?&%r Piced currents

@t&h&/e@mﬁﬁnﬁf’oﬂtﬂ@ﬁéd@ﬁ'@cﬁlfeﬁﬁilﬁ@ﬁﬂf&iﬂacﬁﬂerﬁ&ﬁ@ﬁﬁémre.
transform ng the source inpedance of the antenna

(typi cally 5 ohns or less), to a required: Ioad

h
e T N

- apedanee the snstoimpédaase iof the auphha FHPuUIIRSS dhnisesu letss) to a

of the feed structure having a characteristic
refgirthiogd; igmwedanse nregsatednte eh pelpment foewhisht theeantenye is fo be

3PS, REHRISP o P OB T BT B st 0

.' xasuit af te fasd sruchsd Havinlg 4 bl&aredtmﬁﬁcl t&&lsnilﬁﬁﬂlt Knoimpdince which

eed structure between the connection to the antenna
Iéqs geng FGE‘FB‘? &np £¢ 8t eé;[qnﬁgct@g tohe ﬁgtenna element structure

@Hﬁﬁ@i‘é {IHE@ g&ﬁh&@ Hays! agrlﬂreg.\h?&f &Q?le%ﬂ?cr f‘feh@&l of the feed
reque ul rédan ance transrtor ITB.fEi .
strakimse bétaeen meemmhmazhm ﬂletm&mhleﬂbmdﬁm adacae: aﬁd theplating 22

feed 15 structure is-at | east approximately the square -
g OPﬁva‘@a&é@eu%acw hEhe required-

nstant o |ng ayer

- sﬁ'uctuﬁles sitli leablapproximatelyl thePFqiEre: h‘ast a;f rthk aprovect  of the source B

die tr| ;:%Hstan of 2.2. 20 The outer insul ative
REPFEEC-st ruct ure reduces the effect of

the ceramic core material on the electrical |ength of .

~.the outer shield 16 of the feed structure within the
: 'Eyptcmllmhe sdhteetdielsctof cohgatthifdka esslatfg ldyer i Asuibattriese 2 and 5. -

.. sleev nd diel.ectr const ant [.ows the
L i R e B R e i o P B2 Sk e
: ‘20_..:;_.'_ to be 25 opti m sed. The outer. diameter of the I

i'nsul ative sleeve 19 is equal to or slightly l'ess

Thh axuter Hesulative rslagivat@t afi tho fleadhgirustire rédiRes thet eifeat axfehd Zeramxc' -

7 and extend t t t
o R R S8 ot PEpulT REN 1 Supp feed Ste within
L aR0REt ant Séfecﬁ&?of ﬁﬁttﬁfckﬁéssfo tﬁé‘ﬁmﬁl‘aﬁ%’ ﬁieéﬂ% 19 ah®8p 1ts dlelectncf:

“t.han-hal f- of that-.of the core mater.ial and

L conspant adlloyvsothe lovetiar ddr bzdanczdoﬂrur&ntspif@herth@'fwd tsfwmcture to be

' materialfalls cl .as of ther ast | _

o5 oo wkan RO pE ek B e RS R et e S gy e
o8 1 iR SRR BUTtoks '123t1h3ﬂlé Qe 12 and extends over at least the
majonty of the length of the feed structurs. The relau\re dlelecmc ‘constant of ther' o

R matenal of the slceve 19 is less than half of that of the core matenal and is typlcally of .

'A S the’ order of 2 or 3. Preferably, the matenal falls Wlthm 2 class of thermoplastics

Q_ 30 _'materlals capable of remstmg soldermg ternperatures as well as havmg sufﬁc1ently low = °
o v1scosﬂ:y dunng mouldmg to form a tube w1th a wall tfnclmess in the regmn of 0. S ‘ |
+mms; One such materlal is PEI (polyeﬂlentmde) ThlS matenal is available ﬁom GE o

| Plastlcs under the trade mark ULTEM Polycarbonatc 1s an a]temaﬁve matenal



viscosity during noulding to forma tube with a wall
[ s in the region of 0.5 ms. One suc
WO%@G@@gipol yetherimde). This material is avgl ﬁﬁﬁda%%sw
fromGE Plastics under the trade mark ULTEM
Pol ycarbonate is an alternative material. WO
2006/ 037990 10 PCT/ GB2005/003810 The preferred wal l
Ekn b
THPSFARRENR gl GONE ROt £ 1 s R, 1l MEbiccsses may be
‘udede ddpaniige bnosfuch hfacwfsr asithe (dmrﬂet&rZ ofinkk tthemic core 12 and the
limtations of the noul di at the.

é’ﬁf% gﬁ In order t

ligétationscol e anprlding RIPRRTF | #f the ceragyic onEe has 2 significant
r

LBk 0GSRR8y i an s

of/\mhatll $ibé, chawald thidknekeof the iflsalative slebwaeweshibﬁlcstbmd grelter than the

no greater than th t hi ckness 1d core 12
thicknGiseef the sohidposs lieﬁevefsstsawr Eﬁ% 1§ ppige gurface. Indeed,

o th%@?e%@g lu%allttPf‘ckﬁesg SUSuI el le{gt}h&kﬂﬁéﬁal g{edcol?@ ﬂh@téésst Eﬁé'ferabiy

10 -
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 thy efiegta

20 - sh@S kNN fid1alec®d hizRn&r §emét al Yeast hsretoseferp&eehnbsmm,

_‘ <frequency of resonance, are: also dependent on the relatlve dlelectnc constant of the " R

30 -

o "I'hls matenal has the above-mentloned relatlve d1electac constant of 36 and is noted _ S

core thickness pre I ess

1e§§)ﬂ;mﬂowtﬁ”th@cc&etthclateness 10 As expl air ned above,

creating a region surrounding the shield conductor 16
of the feed structure of  l.ower dielectric constant

ore 17 on he el ectrical Tength
- festbtebcuwb®fdnder didlectat eomtard@mtbe dletncgld aeatistaat of the core 12, the

offgt OF 4he oo T or A4 ovsiont IRRELe B Faet eteBres on any

'mhgasldlna%%ﬂasse stseeﬁedlslﬁl%@%uene 6f et HiB@ 86 osrtsbstanuauy :
tRe shield 16 and in the bore 12B, ‘consi stency and

" distigishdd. t PByafmanginignipr itse aehlwvedleeﬁe ri@ do theeclosmfigingfaround the

o33 PR P L et SO cORBE A vea. since the
' m@dd Shsheindl 3aBtini-aaliky the recﬁnretdr@@?a\‘iﬁg %ﬁﬁe&fy it BRaracterised by :

cylindrical core axis, he“effect .of "the insul ative
vadiage vipal® oertdineg dleqlemCetlynn@ grayisveresp wélyecyléndrical core axis, |

T

to cause the |inear node 'of resonance associ ated w '
conbidertblyt losstbanithatofibe edref bl thhesfovarnossibleddeanse the hnear mode -

o SSRRRE sl S BB TRREHCBRAT e et oo or

" refd@Asency. being det erni ned: by . the. effective el ectrical -

“l'engths of the- antenna eI enments ~and; to a lesser
degree by their wdth’ 'I_'he Iengt hs of the el enents,

. subst/antially-reducéd wi th respect -to-

and, to a lesser degree by their width.-. 'I'he Iengths of the elements, for a given

| . core materlal the d1mens1ons of the antenna bemg substantlally reduced w1th respect to -

| an air-cored quadnﬁlar antenna

© One preferred material of the antenna core. 12 is a mcomum-tm-txtanate-based materlal B

AL RBatNE Ahed qgiéfe&ufoos% B s@frotdtod BcSniddd oliuctor 16 of the |

Bt b0 PHEEIR e R Bn F B SRy o gsont
¢ &fbSey BEiBY iBlermtbE bYiIHEBELARS il l&!@ﬂ%ﬁfﬁh@%ﬁﬁn& elements - =
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30 an air-cored quadrifilar antenna. One preferred

erag of the antenna core 12 is a
08&63@%’&}“ n-titanate-based material. This rR&{T&sB2AP5/003810

ZI'r coni
has t he above-nenti oned rel ive dielectric constant

of 36 and is noted WD 2006/ 037990 PCT/ G112005/ 003810
ﬂSOaﬁogémfcbmmlgndumrmmml stabdlity| veith vecsahg semqmmmey Dielectric
| oss i

R SN R TS N,

preSS| ng. The antenna is especially suitable for

b,band GPS reception at 1575 MHz. In this case, 5 the
8¢ antepnaisespecilyrmuitable v laband GRS regaptind at higs I\ﬂ{z In this case,

lJ t ts..|
U 49004 SR 5000 BB S ot o oo
tlmenrniOml- 10IxhaYe of atbopd IohitilinalbxidR § Mlpiflmﬁahﬁ the central
| e gtfh of the conductive sleeve 20 is typlca

g Shpeinl omns Ak S75MErsthe dngtinef tbﬁsomductmeslameem’la typically

@gtl bf %uﬁoﬂe ge)d?:ﬁgnﬁ ns o‘ﬁltx HEd?II?IgE!%tE Zoﬁ to 185 can be

stage on a trial error aSIS

- dteperivel mﬂ@d@b@mmgeaﬁw&mrahé oﬁ%i'lﬂasffshﬁy ﬁ@d&'ﬂaﬁﬁ% eigenvalue

gﬁiase difference.is obtained. The dianmeter of th
BoTERFRERERE upgl Fhﬁ fff“ﬁéfelde@}aé% dgfergnagris Olbtmndder’fhe diameter of
Al e will now be descri bed. o
Ferrslﬁ-ﬁg&{éo ure 13‘&5 gﬂﬁ the outer shield 16 has -

an integral: | at eral Iy out war-dl y extending connection
end in the formof a radial

o . ts distal
' ﬁ“rggggéﬁa&%gtm:fﬁ% %%J%B‘S@Mﬁo‘fvﬂ@ deserabad. 1Relamiggtth &igures 1 and

o 30
; iof the tube ‘Wwhen' formed 1s Iarger than the inner dlameter of the msulatmg Iayer 17 50 L
- that it grips and closely ﬁts the inner waII of the tube forming the msulatmg layer 17 SRR s

3 ak otﬂé@fslﬁ-ﬂﬁ 1'6%?%%‘.!3 af lg{eﬁﬁﬂr cﬂﬁw%:dgﬂb eg%gflg %ﬁ&{eﬁpgn member :

nDno I'thi ¢ conmponent S seen

ﬂéltbdthta?Bnﬂ in titecfosthiofladadial, tab nehuditgtbhir baly d6fe sh1e1d 16 and |
tﬁ% mulfélg pqeﬁstlcs corrponentoﬁ)lated wth a -
% inigeEAlly dormedhag a singlegpicges mmanolific compenent, aS seen in

" FeihE ae % {H?se ﬁ%ﬁggﬂ%%‘ﬂeﬁd Q%EE:FCQBE’ ?}[gf;’{lt d;ag,of@? compnse a

. and the proxi rra

nmlﬂﬂhdcplasmls)copip@ne}ﬂ flated ovith & condidiot invatesdli et a4 ﬁat least the
nas- '

soci.at.e con e r..The shield 16 al so _
T 6‘&#‘%&#%@ Cf %ﬁg%p% shiedd-comppnant apg ﬁteamromml surface

: op i 11144 0Dre tchﬁd&%elggﬂat%@ﬁo gsmg@%f gglgna?{%ggg gg@ & ass‘{mted .

20

W th respect to the
C@mestmgTM@mhasu[Tht iskield By elso hds s ohipwardly &ﬁeo&dswmﬂuﬁ 16C in 1ts

 aBePE SGuen BB (R IR b Sicigmposay et pect  the tab
18k Iaﬁ‘a?' FOMTBRN@RralLBis, IF lfe dlh?lﬂgﬁ\;é lgférnpl %Hﬁé&qﬁt sqng?e pIastxcs C

1 ocated inside-the shi-

- ;- mbg,@gtshoiwp irs Figsrod B, (hlﬂzendm;edltebaﬁomodmfmﬂ:fi@ﬂﬁ%ﬁdrﬂ bore of the
o onent;, ts rom.the proximal end S
25 TR pentedbo 18 BheH oPosndy b (i 2ihes Tsaed Onsidncthe shield

) | B 00@@&@@ 16‘/ @nk RAGNs foRABR MY Eh&r@of ﬁle%&lﬂb&m tﬁQ shield component, I
RS _but pro_; ects ﬁ'om the proxunal end of shleld 16 ' ' : - o

Referrmg to Flgures 1,2,3 and 3C the conductlve inner component 18 isa tube Whlch S

‘is spht lengthways and is made of a reszhent conductlve material. The outer dlameter SRR

» When compressed and mserted in the lattcr Tlus inner component 18 also has an ER
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BRE

'%é'/aneter of the bore

30 is split lengthways and is made of a resilient

Wogﬁgﬂ%% ve material. The outer dianeter of: E’E%%GII#E%/{)GJSIO

ormed is |arger than,the inner dianeter o
insulating layer 17 so that it grips and. cl osely fits
the inner wall of the tube formng the insulatin
inftegyelr lateral e prieatiog) conngciion arepbyr i &Atﬁqcn%@tt gy distal end,

P BoepeaTRe 0k 5 H L B8 o Rl E SR A 16 of the

sigiergdidngs eoprfet Ir@ﬁall’jﬁ@fﬁ&zﬁrdlﬁ&ofr@ e gkiatofiths f&d%tr@bture when
end t he connectign nenber being a radial tab wh

agsgmbleddp aediraction h#) opposigrto ferrioseating dirsptien of the sheldaeb 16A,

a.‘% glogkfn é’&uregqla\%hhy ﬂgg%%rr]gir&/gtc{ ?]37% rfze)té e%g&f si%jg&ent to bridge

tlﬁﬁmath@ devthe apd aj @ctlep gaemesmtwe eomfectlhle pShios of thabntenna
16A, 5 as shown in Figures 1 and 3, The tabs 16A and
elmAntaeemerrc wheéﬁlgq feed E#lfqﬂérﬁémnseee%m g dorg pethe antenna core 12.

_Thep x?r%xl o por ?fg o ;cl?eoﬁ?l?@ﬁesow&*éﬁrﬂaéé)t&etlﬁhéreéﬂ (ﬁﬂl}% eed structure

e antenna el enent
lisires coiendnasianesior that when the festssnicaste iinidsteedor the (bf)ret hB both

antenna core 12. The_ proxi-mal surfaces, i.e., the
susfaeesleeas agpinetithe eanecqlion ROFHRAS- end of the feed
structure lie in a comon plane so that when the feed

“structure is |nserted in the bore 12B, both 10 -
Tisaitec sisevecky oftbafded istradteres anstectn m1F1goret 3D,I’t33.mpﬂ?s€s a dielectric
tu’c;uter ‘sl eeve of the feed .structure

F YAVIBERD, 0¥ Pwereélaale&ﬁféﬂf ieh maécheﬁ&'&é éﬁ? Hganéﬁ%er of the bore-
of ald coutRl &4 ‘mlgiefli‘n P&Ratt 1othe hicld'¢6. As shown in

B in e core and an.I nne
Plgumm@t ard 3t thbiend) poﬂnans af the isbesdn il 8lage fibbedAsn ﬁiemmmdm The nbs

5 resSadSD the end rtlosof he sl eeve 1 :
19§’r PBRaendhe ed sHetareds mS?ﬁ k?% épderipihe frall of the

| . b&r@ ?2&%%@*? ?Jep ﬁ'ﬁétﬁre if's@bh OUIHe(ti Qﬁthlﬁpﬂﬁ c};?&B ﬁ@gve 19 acts as . | :

- skegypilqds lessfbanBatol
20

grip the wa bore B so that t
a sfacercipacmg the shiakil 46 fixomn ihethnei surfavetdfehs core.12S| 'ﬁ&:v]engiﬁ of the
S5r A adR 1o o PrB o5 0 BB h o e 6 s G poSg st

thlta rb €Sl LRt RO shiele 4t ghd oC fH%‘ﬂﬁQinEncf-&f kil k#bPb %e shield - -

at when pushed agal nst ~20 thée ptoxi mal e of

% '_-"Cdfﬂr@nsimhﬂxslefaquﬁdd asshpvoxinfigurend apdi3ti on of the -

coas

shield conponent -16 is |eft exposed, as shown in - .
Figures 2 and 3.: The feed 'structure’is ‘assenbl ed as a-

| _-__-':_Tl%nl;e{?d Qﬁ'fl&{’fe % Hl&ﬁfsrat S5kt 'b@fcﬁ* b Befd t ]ﬁ g GRYE: gi%eona core: 12- |
FommzigJ then @wﬁkﬂructﬂreegs al singlarcentriopent 26udingiter mtegralt edmlectlon-- =

ipbun b e H el e e B b 6P e amtenna,

fmstfq{ituﬁ{dﬁdﬁcﬁ&:[‘ BE RETIAr ARR 1D I TPUEHRINS in. (d 1 mméeénents ® S

m ng t he. struct ure.as a 'sin le: conponent

ding the unitary feed structure’itnto the bor

- sligding th iunithiyt fobdh gtractwo intndhé berct BB ahé (ii) fitting a conductive fermle{

o (not shown) over the exposed proxnnal end port1on of the shleld 16 The ferrule isa - g

| i ‘push ﬁt on, the shield component 16 or is cmnped on the shleld component Pnor o -

C core 12 and on the platmg 22 1mmed1ately ad_;acent the respectlve ends of the bore 12B o

- 36;.‘_?:._' 1nsert10n of the feed structure in the core, solder paste is preferably apphed o the'-ﬁf'l_-"‘ L

connecnon portlons of the antenna element structure on. the distal end face 12D of the o

o :Therefore after completlon of steps (i) and (11) above the assembly can be passed e
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B o el o ED g ra:

(not shown) over the exposed proximal end portion of
the shield 16. The ferrule is a push fit on the '

WO E " ¥8mponent 16 or is crinped on the shi elRET/GB2005/003810

conmponent. Prior to 30 insePtion of the feed structure

in the core, solder paste is preferably applied to the

dhmnghalsohdelpmﬂbwm&n of cirhige anjjenabicellefi e sbIHBSAEp@cesses such

on the (fl stal end face 12D of the core 12 and on the
sFnipldsne arbat aif edldering ascetingle seldedng eepi ve ends of

the bore 12B. Therefore, after conpletion of steps

(i) .and (ii) above, the assenbly can be passed WO

A06Ei0BZI00 RETHEB2HDEARABE fre pa3siblel OB@hexinfMd, dBE shield may be

oven- or n be subj ect ed to alternative.

fl
. rﬁ@ﬁ&@%{% ﬂ}frweléé’gél? EQIEH” oy PRSEY 8%o Msshinieal supprst of the shield

%bﬁlésa‘éhfé%d BY n2in of n%rl{ﬁ LIS e %f)ﬁ?d EbArInIt}c%{en?tl{S V&e. at each

structure enbod are pOSSI

- ehé thehdoftol bearyaghimst ﬂie smﬂ[oﬁ"cthé bore 1218 \aditadothet chﬁe hﬁtﬁrﬂ)e formed

an ‘air -ga nech 0] ftheshleld
é’& b [ @pge 3B thkear against the

‘stieebidiee W%@Bﬁel&@é AsGret Qtfuﬂg&hal eﬁﬁ‘ﬁv& 21?151?%& gnge\%jch 5avé

~agai nst the wall of the "bore 12B nstea

" neglighide ehciried! ei\'ﬁ@di mayUshinsjudeé is the fed Gtiudigrd, Rneirding the sh1e1d
'.-L‘%omthe wal | of the bore 12B to bear against ‘the - S

ter surface of the shield 16. As yet a further

- alternative, -insulative rings which have 10 negligible

el ectrical effect may be included in the feed

o F’s:hﬁr trerule esfemert for ebavegfor figmeri fol tihe ekﬁose'ﬂrmokﬁmal ind portlon of the

15

0% BB FevR e s Moty BTG U P UL0H Bretgtonna i t

articul ar shape an

| slependieg QPFMSullﬁlt HMCEHARE ah@ d%bxﬁébﬂshﬁ” tﬁ@tf&gﬂé‘ wifl vif to mate

I s be connec

o - withrgls gronsd eondukiors ﬂlalegumrmdnt\ttalby ctmnaw&detovﬁhb lantehsa; whether :

B und,conduct orss of .the. e nt o be connected to '

- FHE R ERRS Somiin B o R il OB SgE g pringg circuit
E@aﬁnaglg}aﬁldcdﬁga@qi@l 1&Rn&agct or kit, a printed circuit - .

- "board | ayer, or- conductlve pl ane, etc. F 20 Instead of

-being formed as a split tube of resilient conductive

or.18..may be, fornmed a

TR O i B, R e TR GP R va e Rdn the inner

L cbﬂd]_[_dt(g-bllrﬁe[nﬂ'y bé e a8 kel irsd At eralREd § ﬁl@ﬁl V\P&mon as shown

| abel  ed 18C and form ng -a connecti on

o N UE)F rad the @Wﬂl@@t ¢lﬁiﬁ1 endrroaiden bsihgdpbieliedi ! &6 lamb I[brphagm connection -
R P R A P B o

S i‘.'connectmn smface of the tab 16A of the shleld 16.- . The inner conductor rod 18 -

preferably takes the form of a smgle-plece conductlvely plaiecl plastlcs component the '

. outer’ dlameter of which is such that it is an mterference or push fit in the tubular '

R 1nsulator bctween the inner conductor 18 and the shleld 16. -



25 preferably takes the formof a single-piece

WO gq%gﬂey{g%vel y plated plastics conmponent, t he g%(,eéZO()a/OOSSIO

of which is such that it is an interteren
or push fit in the tubul ar'® insul ator between the
i nner conductor 18 and the_shield 16. -,' WO
2006/ 037990 PCT/ GB2005/ 008d18IM8, CLAIMS 1. A unitary
antenna feed structure for sliding installation in a
passage in the insulative core of a dielectrically

lloade@1ﬁﬂ@gmaﬂwnmhﬁmﬂi@nthEcﬁeedhémgUﬁﬁHM£uﬁmnpaumeEﬁeinthe
5 the unitary conblnat a tubul ar ou er shield
lopdsbaeting

insalEve o, o arfigieeRga e o win e Bad |s%cmre comprises
&Ief{{nﬁ%ghc Elibg &lgd conductor and insulated fromthe
con i

or a first lateral connection nenber
extermhubglaﬁuﬁmaﬂﬂélﬁcbndmtcﬁ di st aI end of the 10 inner

conductor to a first proximall: d con ive
sur f #8%e clogetie ol rcoecgmtrgc%fa mgo e é@ﬁﬁi &ppguctor and

‘mg{ﬂ eﬁ?‘rcﬂﬂ 1&95 gjacent an end of the passage;

10

:'mEEFr $90gRCiPRfo 2 S RERERAYY digec
’ toaapfil%f‘&ﬁmc%efo? oA UAERNna2BreetFaceht &f‘&l@ﬁ%ﬁﬁ?ﬁssaéé afd. A -

_ a secon ater cohnecti on menber extendi ng ' '
7 out erﬁh}sylaﬁt«rmlmmmebtmahemhet ofendinppowhiaslly foondulittdrend of the

to a second pr.oxi nall d'fec{&%ﬁgqﬁﬁﬁﬁeégﬁﬁﬁ@mmﬂ

unitary feed structure accofding to claim 1, -Wierein
the aoaenem:t lateralneminection Iaﬁmbcmiégmng virtvrerdlyefromreedistal end of

oottt hee FERRRLY MEieted e Rk Sifhgrporton for

- c&ﬁ@&i&fi@r‘d R*0shd &pdhitbséa ﬂfe%kéﬁﬁh b¥redidiReh€sh end of C}:he passage

s
' conductlve urface ortlo ?
BE cl

30 R T o . _
- 6. A umtary feed structure accordmg to any precedmg claJm, wherem the

. connecuon members compnse generally planar conductors extendmg radlally away“ -

~conductive surface portion and between the shi el
conduct or ‘and the second 20 prOX|naIIy directed .

2.0 ok Bty e e aedoRins gD, WRG i GE Lapmgetion members

o akGpd Xtk indeb 8nd EKishd &ﬁﬁﬁ&&fs'r@@e@ﬁ%l? ls0 3% Q0 form continuous

integrally formed as a singl'e piece. 25 4. Awunitar

- elbaddalstonnettione m@ﬂndihngnn@ aindietop apd the dirsh proxmlaI?; dzrected

QBB oS i, 9 RSl PP bR a5h00r g e cond

erﬁEﬁ} cﬁrec&d%h&@dt%efsﬁﬁgce%idrﬁ@ ure according tO any

precedi ng cl ai-m  wherein the pI’OXI mal'l y directed

.-~ conductive -surface. portions are co-planar. 30 ‘
3. A umtary feed structurc accordmg to cla1m 2, Wherem the inner conductor and

L '_\:"‘. the ﬁrst connectlon member are mtegrally formed as a smgle plece L

B 25 ,"4 A umtary fced stmcture accordmg to ciaim 2 or clalm 3, wherem the shleld"j

conductor and the second connecuon member are mtegrally fonned as a smgle piece. -

5 A umtary feed structure accordmg to any precedmg clm wherem the_: oo

I prommally duected conductive surface portlons are co-planar

o from a common axis of the inner and outer conductors in opposmg directions.
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6. Aunitary feed structure according to any preceding

ng%b(gd.?',’ erein the connection nenbers conprise

generally planar conductors,extending radiall P Eliglj2005/003810
froma comon axis of the inner and outer conductors
i n opposing directions. WO 2006/ 037990

. PCT/ &3B2005/ 003810 15 7. A unitary feed structure

A cor Auhilpy BleB LM Bur IR AL, BEE OO LR TEIOE Son members

conpri se conductive ta rojecting ra

| fqomprntsh eostictlvaribs pird] ecdirfg&ﬁﬂlubjﬂ sutwByoBRAShe €18 axB83€ Birections

@ . 5. S A n|tary feed structure according to any
predc 8RRAHE & echOt%hc] udi ng means for spacing an outer
wal | of the shield conductor fromthe wall of the

' passage. 9. A unitary feed structure according to

8l ai m 8, umtaerfeeah sm—lhmnmmcmrﬂglgrm ang preb@dirlgcdlédﬁﬁ including means for
def or rrabl e el ellmﬂbp l"“&? ppi ng t he wal | f he .
FRELEm oufey wall ghihe spigld candudipr fiem the “eéldafrtacr PRFSALS.

claim 8 wherei n the spacing neans .include defornabl e
el enments adj acent each end of the feeder structure for

B+ i ppi Agurtifagy fevall ktnuftm'erm:em!mclai;ﬁ a,lwhérdﬁntﬁaagplacmg means

laims 8 to 10,

-feed, sfructuyre accor

a le&clﬁf%%g{ 5‘:&)%7&‘?‘1% Bmégﬁ%r"?{l@g%%srﬁeut ative
‘sI eeve fitted around the shield conductor. 12. A

' "unltarh‘{ feed shucture -according to claim 1 wher ei n

.--'l(he s

eingtaigo firdd cytorchae cice@finghie tlaters,cwhetelt te §A6Me means

BB D A A S Sl SiheRlng comestion

15

 Pre

20

| -%ﬁpﬁfﬂi@q,aggaggr 13. A unitary feed structure according

‘to any precéeding claim :including a tubular insulator

-bet ween the shield conductor and the inner conductor, o
t;he i nsul ator .bein 25 made. of a material having a = |

1 detr‘h‘e dfng cirge &F‘at‘@eﬁr‘ioca%yoﬁ 1cAgimns § 4o A0, wherein the
dpabihgikbaheinSidey 6h MsB1AGE Tt SttddurGhad tﬂeésﬁew%dﬁéﬁr -

the-outer shield conductor is a conductiv

: pI at ed on the outside of the tubular |nsuI ator. 30.

u‘prl“ér et egg%lsll#égé{ r“%ﬁgcl%%é‘tig r%n?hep%%e@fmwr and

prece

- tbemen .
ot Fl) Crﬁ]/ﬂ&%%g/@ﬂ‘ga fg%d{%@l@emalé Qﬂt@éapﬁf@alm%g&ﬁbg %grﬁ%gtmn member -

and each extends in the opposite direction from the other o

- __13 A umtary feed structure accordmg to any precedmg cla1m mcludmg a tubular .

msulator between the s]:uelcl conductor and the mner conductor the msu]ator bemg o

made of a matenal havmg a predetenmned relatlve dlelectnc constant

L 14 _ A umtary feed structure accordmg to clalm 13 wherem the. outer shleld o

o conductor isa conductlve layer plated on the out51de of the tubular msulator

30

‘15 A umtary feed structure accordmcr to any precedmg clam havmg a

- ‘charactensttc unpedance in the rauge of from 5 ohms to 15 ohms o
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16. A nmethod of producing a dielectrically |oaded
Wo%btﬁglﬁgo conprising: providing a dielectric a%?ﬁiﬁooﬂmossw
core having conductive anfenna el enments on its outer

surface, which elenments have associ ated connection

portions adjacent an end. of e throu

lgor e; Agngthed PEFTREUAER er 1@@8%369??%81}689%09{%%1%%@{1
t ubul UGh® hiavi coﬁcﬁtﬁ.iﬁ@'@taﬁtdnﬂm efements on ifs
condu%%{ogr %%(% %Cﬁljééjt r&g}%gh t h&é shield conductqgr in a

ofRA Eh&lfao‘ég)w@ﬁ:htabemdﬁﬁs hovewdssicisted canreetien RoTtiengadjacent an end of a

conductor, and |l ateral connecti on nenbers each
Pé%ﬁ%@ﬁ%@ BECN&F dly froman axis of the feed

StrUCLULEy; r?g u#ﬂ %2‘ b Gorr@siHaRIHgYa ditfueteRger shield conductor, an

- condutti v portions electrically coupled to
eftingti@l inedrcbopdnetboeenting fizoughi e $highd) condyiciosja@ manner so as to

et £ S T ESRECt Yool DR LALRE e Ao BbENGR Brending

core, Inserti

: ogxﬁ?aﬁ‘ggg e bk p(;foﬁien?éeh)’stﬂichﬁétﬁﬂi @)ﬁﬁdd&@gl pf:@xlmally directed

portions to engage the connection porti ns Qn
chhductios surfarecpartomhitdugeslly couplad iy distd cBd PREIDS O the 8 eldand .
menbers to the erlgfn},ged portions. 15 17. A net hod ' '
1&@66?’&4%@01’?6358?% 16, wherein the insertion of the

feed fdel tﬁx@@rd@@%ﬁ@ﬁe g the passagt inhibe eofe, the insertion }
causegﬁ%ﬁl‘é&;{ﬁ?e dsconductor to ‘be exposed at the ot her

. candnofthe heid pssagelly tChECWét enpdustive [saragen @pﬁgﬂnﬁ fo engage the

15

conductlvely bogg ‘?Pﬂ e exposed part of the Shl eld-
BRRFHER PPTHES 91 'Ei’l conduct-or on the outer '

S ur f aES%cﬁfctl%l beRdife elohBectibn MRdrhigsts acthoredpamgpdt portlons
- claiml16 or 1 wherei n the conductive bondi ng of the

| ateral |y -out vvar dl y extendl ng connection nenbers to: ' '
1tgr1;em|r gqu;%gg@ragcgr mg aRnrre ) h%fegxg ?}1%??@9%5‘5? 8f gfeail’eﬁﬁl ‘structure in
?)Fxfs Wg% %gﬁné;gxftggﬂrélﬂaof %at%gﬁ fhﬁrﬂr;éli?ﬁ lg:gnglgnécgaﬁorbe erposed at the other
emfd ofltlsd pesssdg®, the m@ho mc@g}%onﬂgctg@&%ﬁlqg)thle I;%posed part
qfﬁ %'g%%lg%gﬁ 1gcr c{)rlﬁg %@% co&@ﬁ%%e%g%f%{g@ gs'g%fﬁcé St the core.

PCT/ GB2005/ 003810 . 17.21. A kit of parts for °

‘assenbling a dielectricall | oaded ant e _
1&onpr |Asm®ghod according o claxm %/6 or 17, W, ergm the o conductwe bondmg of ther

' 'laterally outwardly extendmg connec’uon members to the respectlve conncctlon

e ; portmns occurs sunultaneously

o 19 A method accordmg to claun 18 wherem the bondmg is performed by hot-alr

or reﬂow-oven soldenng

e 2. A method acoordmg to any of clalms 16 to'19, wherem solder is applled to the |

" connectwn pottlons before the feed sh'ucmre is mserted mto the passage
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15

20

_outer

‘a dielectric antenna core having conductive antenna

W@,Iﬁgr@g})l;] on its outer surface, which el enents (Pﬁéﬁ%ﬁ)(}w/oossm

aSSOC|ated connection portipps adjacent a di stk

of a passage through the core; and 5 a unitary

antenna feed structure di nensioned for sliding

i ALt al | Atkioof pantstftveasspalsERgaditBCiREIIE Waled Exﬂ@ﬁﬁabgonépnsmg

di st al Fﬂd the feed structure conpri sing: tu

SHREPETE ARIER JroTe AAVIBE gifgatetiven prlenmo Ribehisron its outer
extendi faiduhiaHahs hhe d &t}fg bortloll 8
as to be | nsulated fro%gb ¢ d% gﬁ&%’ rtotn(s_)lacbaﬁ%adm%ﬁ end of a
f Pr3SEZQEDEbdbe dotepdrer al connectl on nmenbers extendi ng
out war d| fr_om ista nds of the inner and shield 10 :
conduct br8 s Stpgtureadigpensymeg dor slidmeanstbitegion in the
t Passhdd 1 1Bd ¢ M‘ﬁ&%'tﬂ gREN R b L connect| o
nenber s corrp(t)l se a rad |aF]c é&tgegua%ﬁ‘gw@%%aodt%?ﬂ%ae {ypytiar outer
affigldtaondyrtor ianedldngatd ineert cextiducemp eﬁeﬂdlﬁg mEteGER MR shield conductor

I .
B APk 1os PR Bl e himdcHaRet e sccond ltera

atir@BEtebnC Blethbehte f :
installed in theg}ggggg%gh&%m%ﬁgg} ﬁfs alll a@%é% ,@d shield - o

t‘@n@llﬁptﬁrﬂwecwyel n the said conductlve surface

- portions are co-planar: 20 24. Akit of parts

according to any of clains 21 to 23, wherein the feed

QRr uct W Rit dME4dRSorai pt%ctﬁz\in-rlfK 9t %Hﬁl‘eirpngcﬁ]h% ¢ '@erat COI]_'thCthIl

wal | of the shield conductor fromt

ﬁﬁ%@h‘“@}é comprigga radirit exaéndper ¢mdacion ha¥ing ah @uas :pr@(fimally-dlrected c

4. wherein the core conprises a -
r(‘l%(}i1 g]t’l&b‘% ki B%ﬁhgt‘ntl gk % pafo mgreRg fﬁsneéil‘éﬁt $ai@ antenna .

Chle&hﬁﬂtdomﬁedtﬁﬁs Sfibn Ghe@b ehtdnla: Q =
portions of thelt) ant enna el enent sof?gﬂgﬁetgrg]q{eﬁgt keeg S&mme is

-t%alef‘élrlétheaﬁﬁsa%nt an end of the passage, the feed

struct.ure bei ng di mensi oned such that the .. tubular

outer shield conductor has an end part exposed beyond

ghe ot Aekit esftpafs iderddly RASRASINGRthe ke .
structure is insert edﬁl%nt o the passage tg}fec%g% §opgrgtive surface

- PATHPS RTS8 CO-Bl@RMWar dl y ext endi ng connection nembers to
~abut at | east one of .the antenna -el ement -~ .connection .

portions. WD 2006/ 037990 PCT/ GB2005/ 003810 18 26. A

o ]3:4t ~of Apar bBpatcaceidhg tbAngny cpimslzsl ﬂﬁzﬁ%h%&n?ﬁle feed structure

I‘dEI n the shield conductor _:
mc udes a spacer for spacmg the outer wall of the sh:e]d conductor f.rom the Waﬂ of the

: passage

g5 ‘

- 25. A kit of parts acc01dmg to any of clauns 21 0 24 wherem the core compmses :

- a cyhndncal body of ¢ ceramtc material havmg a relatwe dJelectnc constant greater than -

o 5, the oonnectlon portlons of the antenna elements lie on an end face of the «core - -

adjacent an end of the passage the feed structure being dlmensmned such ‘that the 5

30

'tubular outer shleld conductor has an end part exposed beyond ‘the other end of tbe e

passage When the feed stmcture is mserted into the passage to cause the laterally

,outwardly extenchng connectton membezs to abut at Ieast one of the antenna element g

- connectlon porttons
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and the inner conductor each have a single integral
y extending connection nenber and egebcpannsicnssio
WOE@%EE’%&&I n the opposite ggrectlon fromthe ot@ﬁ © %3
'27. A kit of parts accor Ing to claim 25, further

onprjskng a cond I ‘

R o L P R
adh et ther chaestiat édd;ﬁtlwve ah@ﬁlgIEEBﬂeng]I layertahllys exteadingnt@mection
the passage in the core. 28. A u Qr;}:éary antenna feed
member and eachontentls i thyopnestiadiragtianiron e Phskage in the

10 insulative core of a dielectrically | oaded antenna,
wherein the feed structure conprises: the unitary

2£onbi Nagi §pdfs Achiding tarclaint 25, fahthel cngeiics oonduwetdvabush or

el ongate inner conductor extendin oygh .t he shi el
feroel domensicasd th fEAreunddthe @meﬁ&eﬁpﬁﬂn skegﬁcﬁ?eewor when the

_. fqegﬁgp%f Iag‘&{e\?ﬁﬁlz{y 1ﬁ§e9te end| ngﬁ Jr#%é%?i% O%OQ%T:%{):L at

one end for. connectl on to a conductor on the antenna
15 core adjacent -anend of the pa a A unitar

. 28.ced Atunienipeionyt fesfli URAYTY i HF Testalfidon ool baate in the

ST

| mgﬁ][aéxe] gore v# a&lel\égttnﬁglﬂ; @g%édsiﬁ}t% %Efén? ale! f¥ad Q@E’&Qe comprises

érern re conprises’
.'tliénﬂnh&&y cofiiiitioat éfom tafula dutlu lslmelcbu&miuctim zeiddan elongate inner

R e R o S R 0
| G%t{dluu C?,u Al d\k‘ﬁér@"h \,\,{tqﬁ h%eldnﬁr?l{ ERRINES 9R et Deerly Qﬁ@wardly

re axis, unitary feed Structure -

- ehidRdiRg comrnoh aRmber di efeanddhdequretiiontd mcondticky on the- anfenna

. conductive cqnnection el ements having proximally

aCﬁﬁﬁéﬁﬁ@@*@ﬁﬁé§@§“ﬁ@ﬁ@&%t|ve surface portions laterally

spaced fromthe axis, for engaging respective
conductors on the antenna core, the connection

2wl emeAtumibs) ﬁ@d&ﬁuamqofoeehﬁmgawpuamhm spawhge imthe insulative
-4 nner conductors ectrical to, t nduct ors _on T
a8 e Bade R BT o S SR SR tery

B cg E%%HSH of a tubular outer shield conductor and an elongate inner conductor

= .mner conductor deﬁmng a feed structure axis, wherem the umtary feed structure '

o . : further comprlses a dlstal end portmn mcludmg conductlve connectlon elements havmg' ;

L . for engagmg respectwe conductors on the antenna core the connec‘aon elements bemg R ‘
25
N core when the feed structure is mstalled in the said passage

IR proxunally dlrected exposed conductxve surface porttons laterally spaced from the ax15 o

adapted to couple the shleld and mner couductors eIectnoalIy to the conductors on the )

| extendmg through the shleld conductor and insulated from the shield conductor, the_ e




