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TITLE OF THE INVENTION: Antenna 

PCT/AU96/0018S 

FIELD OF THE INVENTION: This invention relate~ to a rod antenna, in 

panicular lO a continuous solid rod whip antenna and in particular lo a rod of selected 

stiffness and flexibility which may be extended or relracted and stored in a relatively 

small space. It further relates to a tubular m!mber useful for flexible storage or such a 

rod antenna. 

B,\CKGROUNO OF THE INVENTION: Telescopic and rod antenna·• are 

known. The telescopic types of antenna have the disadvantage that they a1·e complex to 

make and tend to be fragile. Both 1clescClpic and rod antennas can be extended either by 

hand nr using a motor. 

Some known J'Od antennas are roof-mounred and column-feed of rhe type designed to be 

manuall)' reu-uctcd. There are also whip antennas of the type which are extemally fixed to 

the window column or roof and or other areas of the vehicle which are not l'llised or 

llnvcred manually. 

Many metal ant~nnas or the column-feed type con~ist of two or more section~ of a 

telescopic type antenna. There has been a continuing attempt to reduce noise levels 

within modem vehicles. lt has bee1i found rhar the step·down between e~ch section of a 

telescopic antenna creates undesirable wind noise. One attempt to eliminate this wind 

noi~e halii involved replacing roof-mounted. column-feed type telescopic antennas with 

solid metal rods. providing a smooth antenna surface. 

Solid rod metal antennas have disadvantages in that they are of excessive weight, arc 

lacking in flexibility and distort permanently when kinked or bent. This dis1onion 
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preve~ts manual raising or lowering. In addition. if the solid metal antenna catches on an 

~xtemal object. pennanc_nt damape to the vehicle may occur. 

Both telescopic and rod antennas suffer from the difficulty that the telescopic section or 

the solid rod is likely to deforan permanently upon collision fo1'ming an obstacle 

preveming the a1nenna from 1'Ctracting.. 

h i~ one object of this invention to provide rod antennas which arc tough as well as 

having. a selected degree of flexibility. 

It is a particular object of this invention to p1·ovidt: a whip or rod antenna of the type 

designed to be located at any suitable poim of the vehicle and rea-ac1cd or lowered either 

by inotor or by hand. 

h is a further object of this invention to provide u tubular member useful for llexible 

s101uge of a l'Od antenna. 

BRIE1•· SUMMARY OF THE INVENTION: In one asp~(.'l. th il- in "~ntiun 

provides a rod antenna which comp1·ises a solid core l\Clccted from the group consisting 

of conductive and non-conductive cores overlaid by a filament-based elemenr wrapped 

around the core at an angle to a line notionally dr.iwn longitudinally along the co1·e. 

In another aspect. this invention provides a rod antenna which comprises a solid core 

selected from the gl'oup consisting of longitudinally arranged metallised non-metallic 

fibres and longitudinally alT'ctnged metal fibres. 

In yer another aspe~t~ this invention provides a rod of selected stiffness and flexibility 

which may be extended or retracted and s.tored in a relatively small space. wherein the· 
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dimensions of the rod aQd lhe ma1erial or materials from which i~ is made arc so selected 

that: 

the bending radius as measured by the survivable bend has a bend diameter (D) to 

antenna diameter (d) ratio of from 80 to 120 together with inhel'en1 built-in memory 

to allow the rod to return t0 the original straight position when released. 

ln a funhel' aspect. 1hii1 ilwe1nion provide.'\ a tubular member useful for flexible storage of 

a rod antenna. which comprises a relatively flexible cylind1'ical housing provided whh a1 

least two ancho1ing 111ean:o; for auachmc:nt of the housing to a vehicle body. 

BRIEF OESCRIPTION OF THE DRA \YIN GS: One embodiment of the 

invention is illustr.itcd in the accompanying dl'awingii. in which: 

• Figm·e I i~ a partial cross-section ,.;e\1,1 of :.i 1 l11.li-mounted. column-feed. 

munuall\' 1~tractable antenna: and . . 

• Figul'es I 1a1. l(b> and He> are detaill' of the amcnlliHlf Figure 1. 

The accompar'lying drawin~s also illustrate an embodiment of the invention in which: 

• Fig.urel' 2 and 3 are side views of a retrcl~.ted antennu in a housing~ 

• Figure 4 iit a s~dc view of the retracccd antenna of Figures 2 and 3 showing. 

the position of a motorised erecting a11d retracting unit: 

• Figure 5 repeats the side view of Figure 2 but shows the retracted antenna 

in a housing inside that Stl'Ucture of a car adjacent its boot: 
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• Figures 6ta> and 6fbl ua·e side-views (perpendicular to each other) 

illu!;U"1\ti11g alternative motorised erecting and retracting ~nits for use with 

the antenna of Figures 2 and 3; and 

Figure 7 illustrates a modification of the antenna of Figures 2 and 3. in 

particular a modified cylindrical housin~. 

DETAILED DESCRIPTION OF THE INVF.NTION: \Vith l'egard to the firsl 

aspect. 011e example of filament-ba~d element is braiding which involves interweaviog 

groups of filaments. The !:!''oups of filaments are !!em:rally flat with filaments laid in 

parallel. Thus a fina series of ~roups is interwoven with u second series of groups. one 

se1·ies being generally at l'iglu anples tCI the othel's. Interw~aving involves generally 

laying one g.nmp lWer and under co1Tespondin~ !?l'OUps at riJ:thl unglel". 

The braid m~•)· be lUid urc.·mnd the core at a :-;uilable anl!le selected from 5 degree~ to 75 

degrees 10 a line notionally dl'awn longitudiltally along the core. The angle i~ prefea·ably 

4Cl degrees to 50 de~1·ees. 

As an aitt:nti.il!\'~ !t" hraiding. filament winding may be used. Thus filamems are wound 

one: over the other at'ound the core bul are nor imel'locked. 

In another altemative. tapes or sheets of filaments may be wound around the core. 

In yet anothe1· alte111ative. the tapes or sheet.; of conductive filamems may be woven. 

In a further alternative a prcwoven sock of filaments may be puUed over a core. 
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In yet a further alternative. a heat-shrink slee,·in~ comprising a conductive plastics 

n'lateriul may be placed around a non-cc.mductive core and then shrunk to produce an 

elecukally conductive l'od. 

TI1e solid core is pl'eferably a polymeric: material which is as!lociated with or impregnated 

with a stren!:!thening material such as fibreglass or cast>on fibres. 

GcneruBy speakin(:! ~lecnicaJ conductivity is on the surfuce of the rod antennu. Surface 

conducti\'ily m:ty be provided usinp carbon fibres. meml or metallised fibres. 

The mern.llis~d fibrC"s 1m1y be. for example. nkkeJ·plate~. siJve1·-pl:11cs or aluminium. The 

fibres d1cmselves may be. fol' example. fibreglass. 

Meml fibre~ inay be. for ~xumple. stainless .steel. copper. or aluminium. 

· The: solid CC.lJ"(' is prdcrably fornic:d by pulm1sion. which i~ a p1·oces~ in which 

continuous smmcls of fibrous reinforc.-ing ma1eriab al'e pulled lhro.ugh a resin bath. u 

heated die:. a pulling imnit.in and finally a cul-off unit. 

Carbon fib1·e~. metalli!-.-ect fibre~ or 111etal fibres may be pultruded over a suitahle core. 01· 

fib1·egla~s. cal'bc.·m fibres. Kevlar fibres or boron fibres. for example. Such fibl'e~ may be 

oriented in the lo.nc.itudinal direction or may be braided to provide the desired modulus. 

strength and flexibility. The modulus of the fibres is selected accordin~ to their electrical 

conducrh·ity and desired t1exibiUty. 

The resin rnatrix mny <:omprise a polyester or polyesters. a vinyl ester or e.ster.s or 

thermo$Ct resin blends. 
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· Conducti\'ity muy be enhanced by the addition of conductive pa11icles such a~ g1·aphite 

flakes and/or powder. nickel or silver-plated carbon particles. for example. into the resin 

matrix. 

Ahhoug.h the pulm1sion inethod is prefen-ed. it is pos~ible to use fo1· example. a 1ne1hod 

co111bining pultrusion with braid.ing. Other suitable means c.1f prllducing rt'lds for 

anrennus include injec:tiun mouldint: and extrusion using chopped fibr~s and c.1r panicJcs 

of the type dc:>cribed above. 

The word ''rod" as used in thi~ specification 1·ders to elon~atcd o~jects <"f "·arious cross-

sections includin~ round. square and l'ectan!:!ular. 

Preforubly. the lensile srreng1h c.1f rile rod :11 three sland:£rd de\·iarions be-ltlw rht: mean 

exceetl~ I :?00 MP~1 when tested :1cc:tlrding ll, modified ASTM D - 3916. 

0 P•t when tested ~1c:ctmiing to ASTM D - 3916. 

Preferably. mountinl,! sheal" spli1ncring does not pro~res~ further tha1:i ~0n1l'n on a 

standard mounting shear spliluel'ing apparatus. 

The rod should h:.i,·e inherent memory 10 retum to it~ approximate su·uigln position when 

fully extended. 
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It is necessary to balance flexure and stiffness of the l'od to ensure that the rod can 

maintain its memory lO retunt to ils origina! shape and be insened into a space or tunnel 

having a .selected shape. 

In particular aspect!\. the material or materials from which the rod is made may be 

me1ul1ic. non-metallic: or a combinution of both. For example. the metallic material niay 

be emil'ely c.lf meta\ 01· metal coated with chromium or may be of mcu11li~ed fibl'es. The 

non-metallic material may be carbon fibre. carbon mesh or carbl'lll powder. Non­

conducting fib1·e. such as glass fib1-e. muy be used 10 form a foundation or core for the 

rod. Pultrnsion 1.m1y be used in the construction of the non-metallic rod or metal fibre~ or 

metallised fibr~s. Conductive pa1·1i<:le!'. such as metal p:mil'Jes. may be use:d to improve 

c:onducti \'ily. 

Jr hm~ be~n found that rc.1ds m:c(miing to the in\'emkm prcwide reduced wlnd nois~. 

The amenn.i lmusinc and rod can be installed to any sui1abl~ location on·u motor vthicle 

including winch:c:r~cn pillars. roof. the front or re•ir fenders ;ind/t·ir bl"'-"l. 

Since the rods m:t.·on1in,!! ll' the invemic.lll may be retrill:tcd intn ~1 :-.m;1ll '-PiH.'~. the ;Jnt~nna 

length may h~ extendl!d 11.' pr1.wide fu11her receptkm runge. 

The amen;1;1 acco1:ctinl! to the invc1nion 11iay be hc.'lused within a tube \~·ithin a vehicle. 

This rub~ of selected ~tiffness may be left in a continuous stn1it!ht length. bent into a 

selected shupe l">r l'Olled up. 

This invention .also pre.wides :.i rigid metal lube or pipe with an electrical insulated coa.tin!? 
. -

011 the outer surface of th¢ metal tube such as polyviny! chloride. nylon. polypropylene or 

other suitable phtstics material. The metal rube can be stainless steel. copper 01· a number 

of suitable eleccric:ally conductive metals capable of being pre-fo1111ed to a given shape. 
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The Lube can be pa·eformed or bent into any desirable shape to suit the motor vehic!e 

chassb and 1he \'ariQus vehicle panels. Thi!' will facilitate ease of installation and 

consi~tem:y to ensure ull antennas are fiued in precisely 1he same manner dul'in,ll motol' · 

\'Chicle building and ins1allation of the antenna. 

The antenna signal and t"l'l·axial cahlc can be conm:t·ted 1t1 any puim of the metal tube or a1 

ehher end mid not jus1 ~\l une end l'nly a~ is lhc ca~c with cum:m fonns 1.lf antennas. 

Turning ttl Figun: I. ;m •unenna rod l l is capped by a top l::? and e1tds in a srop t'l'lllilr l ~. 

Numerul 11 A indit·me~ a solid <."l'll"e whic.·h iio uverlaid hy ., fil:mient • bai:ed eleniem. A 

fixing anchlW 14 fixes cylindrical hou~int:: 1 I throu_!!h base mould 15. !'\ umel'al 16 refers 

lc.'1 :l c:ylindric~1f htiusing. for example. of a st1itabk mi1H:onducti\'e plastics material. 

art"'llll1d mnenn~l l'l'd 11 which pnwide:. a guide. Numeral 17 refers ti." a coaxial cable to a 

radio. 

il'i c:apped hy ~· lllJl .:~ •mti end~ in an antenna nid ~nd scop .'.!~. A lnckinJ; nut ~-' receive!" 

b~\Se 11\llltnt _:5 ;md 1.'\'ll1'CC:lS nl!)l;ibk c.:yfind1ical h1.iu:i.i11g :?6 tl' \'Chicle panel '1.7. 

In Fi~m·~ ). nume1·;il ~~ refers to ;1 feeder cable. 

Figul'~ 4 relates ti.'I ~1 pt.,wer-dri\!Cll an1enna. in which numc:rul :?Q refe1·~ tti ;111 electric 

motor for &ldvam:in!! or ren;ictiilg. antenna rod ~ 1. !\ote that this motor i~ mounted awav - . 
from lhe amenn~t ll'lt'lllnt. pmvidiny a space ad\•antage. 
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In Figure S. numeml 30 refers to a vehicle as a whole. numeral 'J..7 refening to a panel of 

a pa11 of the ''thiclc 30. Thus antenna l'od ~ 1 muy be stored in u boot of vehide 30. The 

antenna could be power-d1·l\•en. 

In Figure 6tu1 and Cl(l°'J. numer.11 31 refe11i 10 roJlcr!\ driven by f1iction-de"ice nimc.·u- 29 to 

advance or ren·uct antenna l'Od 21. 

Tur11in!! w Ficme 7. numen1I 40 refers ll' ;i me1:il tube Ctlated wilh a ~uiml'lk mn1· .. .. 
c<.'>nducti\'1! pl:.1s1ic:~ mmcs·ial ~uch m• nyh:m l.,r p<.'>ly,·inyl chloride and numb~r 41 rc'c1'l' to 

un ;.1hema1ivl! c.·01mec:ti<.'ll point for a feeder cubk. 
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* C L M S * Claims 
REPLACED . 

1. A rod antenna which compri~cs a ~olid core selected from th1: g:roup con~hninJ:? of 

caitductive and non-conducth•e corel' O\'erlaid by 11 filament-bused ch:me1\1 

wrapped around the core al an angle to a line notionally dra,,·n longi1Udinally 

~tion!! lhe con~. 

:! . An ;,mtennn al' claimed in claim I. wherein braid is laid around the core at a 

suimble an~le selected frc."1111 5 decree~ to 7.' del.!rec~ tu " line n<.1ttionall" drawn - .... .. . 

~. An ame1m•1 ~'" cli.\imed in claim 2. wherein tht: an!!I~ is •. JO di::c1~es 1'.' 50 de1m:es. .. .. ~ 

4. An amenm1 &1:\ ch1imed in t•l;1im l. wh~rl!'il\ filament windin,µ i!\ used. th~ fil•unentl' 

~. .-\n ;imc:nn~1 •1s c.:l~1imt'd in c:l.aim l. wherein 101pt's c.w ~hl!'et:o ,~f filmnc.•ntl' ~m.· wound 

6. An ~mtenn~1 \ls claimed in daim 5. wherc.-in tht.• tapes or she~t~ of t:l\llductive 

til~1menls :m~ \\·c.wen. 

7. An ~11u~1rna a~ t:hlimed in d~Lim I. wher~in a prewC."l\•en sL'lck of fjlmn~ntl- i~ pulled 

c.wer lt C:llr~. 

8. An antenna a~ claimed in claim l. wherein a h~aH~hrink sleeving comprisin~ cl 

conduclive phmics material may be placed w·ound a non-c:onducti\'e l'l"lre and then 

shrunJ.; lt'> pl'oducc: an electrically t·o11duc1ive rod. 
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* C L M S * 

9. An antenna a!' claimed in un~· one 1,'lf claimi. l to 8. whe1-ei11 tht ~1.\lid t.·orc iic 

p1·eferably :.1 pt)lymerk material whid1 is as~od:ned \\ilh t\r in~l!.re~na1cd with a 

~trcnl!theninl! mutel'ia\ ~uch ai- fibrel!lu~!- lll" cul't'tl"lll fibres. . ~ . 

10. .-\n :.m1cnm1 m• t.·l;1imt.·d i11 :my ''nr.· of 1:laimz.. 1 10 l), whc:rcin 1hc: solid t'lWt i,. 

preferably fo1'med by puln·u:i;itm. which is a pr1."ICC~!' in which continu1.lu~ ~tr:inds 

1."lf t'ibl',.,\I~ t·einfon:inl! mmcrial!\ are pullcd· 1hr~n1gh tt r~!'lin h:.tth. •t hc!:ucd di~. u 

pullin~ st:nion ~m,1 finall~ .i 1.:ur-off uni1. 

I I. :\n amc:nn;.1 a:- 1.·h1imt.'d in :111y unt.' 1.tf t:klim" ! il' ill. whl'rc:in th~ tensile: sm:n,gth c.tf 

i..i. An anttnn:.1 &ll' d~1ime1.1 in any m1e 1.1f daims I_ t<.l l ~- whel'ein m1.,unting shear 

~pli11tc1·im: tl,'c..':- lll'I pn,crt·~s further tlrnn .'\Omm l'n a smnd;m.1 momninc she.ar ... ... ... 

15. · An antC"nn~1;1:-01.:l~limed in any one of claim~ 1 tl"I 1-l whet'ein the 1·od ha:> inherem 

memory l\'1 re1urn tl' itll uppr1.,ximate ~traigln po:o>ilil'n when fully (Xt~nded. even 
··- ---·------· 
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J 6. A r\'11.l muenna which comprises u l"Oiid c.·ore selected frc . .,m the l?n.,up c.·onsisting of 

ic.llH!itudinall\' ~U'l'an~cd metallised ntltMnctullk fihl'ts ;.\nli lon\!itudinall\' ammc.ed ' . .. - . ... 

metal fibres. 

-
• thl· b<.·11dinf r:1diu" ;1:-. mr:•l!lolll'c.•d t'I~ tlw :\t1J"\'i\':1hh: l"ll'lld h;1:-. :i bc.•nd dialllt'tr·r 

1 D: '"' ;uucnn;1 di~1mi:tcr Id 1 r;ll•~' ,,f r'r1..im l\(t "' I ~0 11..'!!"thl."r \\1th 11111\."l'c.'•H 

rc:l;~U\'1:1~ tkxibk \.'ylim.lric;.ll lH\UJ'tll~ rnn-id1.·d \\1th ;It k;1..:t I\\,, ;1111:h,it'I\\,!.! mc.·;.rn" 

for ~ltl~h:hm~m llf the.· hl1u:.;in~ w a n:hi~.;h; txld~. 

------------.____:__ 
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