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PCT/ AU46/ 00185 TI TLE OF THE | NVENTI ON: Ant enna FI ELD OF THE

| NVENTI @ 9631917 This invention relates to a rod apEga@endiss
particular to a continuous solid rod whip antenna and in particular to a
rod of sel ected stiffness and flexibility which nay be extended or
retracted and stored in a relatively smal | space. It further relates to

a tubul ar r ~F¥ND! age of such a rod ant enna.
BAG(G?ngml%pfmgwggﬂfﬁvé@%?@&and rod antenna; are known.
The tel escopic types of antenna have the di sadvantage that they are conpl ex
to make and tend to be fragile. Both tel escopic and rod antennas can be

extended eFfRISH OF THE ISVENTION:NJ @ MAiOinvention relates to a rod anteana, in
particular to a continuous solid rod whip antenna and in particular to a rod of selected
stiffness and flexibility which may be extended or retracted and stored in a relatively
small space. It further relates to a tubular member useful for flexible storage of such a

rod antenna.

BACKGROUND OF THE INVENTION: Telescopic and rod antennas: are
known. The telescopic types of antenna have the disadvantage that they are complex to
make and tend to be fragile. Both ielescopic and rod antennas can be extended either by

hand or using a motor.

Some known rod antennas are roof-mounted and column-feed of the type designed 10 be
manually retracied. There are also whip antennas of the type which are extemally fixed to
the window column or roof and or other areus of the vehicle which are not ruised or

lowered manually.

Many metal antennas of the column-feed type consist of \wo or more sections of a
telescopic type antenna. There has been a continuing atternpt to reduce noise levels
within modem vehicles. It has been found that the step-down between each section of a
telescopic antenna creates undesirable wind noise. One attempt to eliminate this wind
noise has involved replacing roof-mounted. column-feed type telescopic antennas with

solid meral rods. providing 2 smooth antenna surface.

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

lacking in flexibility and distort permanently when kinked or bent. This distortion
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Sone.known rod antennas are roof-nounted and col-uon-
designéd to be manual |y [err] There are al so whip antennas of the type
which are externally fixed to  the wi ndow colum or roof and or other
areas of the vehicle which are not raised or | ower ed manual ly.
Many netal WRWHMAY of the col um-feed type consist of two orPFr'Eyl‘é”g'g@tsr"ons
of a tel escopi.c type antenna. There hgs been a continuing attenpt to
reduce noi se | evels wi thin nmodern vehfTcles. It has been found that the’
st ep-down between each section of a tel escopi c antenna creates - :
undesi rabl e wiRfevends manuabrising pelowering in addition; i€ therfolid eral antenng gaighesipaan

I nvol ved repl aci ng roof -nounted. colum-feed type telescopic antennas with
solid nmetal rdudemnyobigchPRgNancatAsmage iihe Mehicle may ge@w. Solid rod ngtal
antennas have di sadvantages in that they are of excessive weight, are
lacking in flexibility and distort permanently when ki nked or™bent. This.

di stortion

Both telescopic and rod antennas suffer from the difficulty that the telescopic section or
the solid rod is likely 10 deform permanently upon collision forming an obstacle

preventing the antenna from reracting,

It is one object of this invention to provide rod antennas which are tough ax well ax

having a selected degree of flexibility.

It is a particular object of this invention 10 provide a whip or rod antenna of the type
designed to be located at any suitable point of the vehicle and retracied or lowered cither

by motor or by hand.

It is a further object of this invention to provide a tubular member useful for fexible

storage of a rod antenna.

BRIEF SUMMARY OF THE INVENTION: In one aspect. this invention
provides a rod antenna which comprises a solid core selected from the group consisting
of conductive and non-conductive cores overlaid by a filament-based element wrapped

around the core at an angle to a line notionally drawn longitudinally along the core.

In another aspect. this invention provides a rod antenna which comprises a solid core
selected from the group consisting of longitudinally arranged metallised non-metailic

fibres and longitudinally amanged metal fibres.

In yet another aspect. this invention provides a rod of selected stiffness and flexibility

which may be extended or retracted and stored in a relatively small space. wherein the
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PCT/ AU96/ 00185 prevents manual raising or lowering. In addition. if
the solid netal antenna catches on an external object. permanent
damage to the vehicle may occur. Bot h tel escopic and rod_antenn
suffer from tWOWMPculty that the tel escopic section or ?ﬁg‘g@f’ﬁ'”
rod is likely to deform permanently upon cojl ision formng an obstacle
preventing the antenna fromretracting. It is one object of this

i nvention to provide rod antennas which are tough as well as havi ng a
sel ect ed degr ee Synensignsiafithq tod and the material or aserfpls romyhich Bps wade E‘FSPHF%C““’
invention to provide a whip or rod antenna of the type desi gned to be
l ocated at any A apl e poi nt of the vehicle and retracted or | owered

ei t her

the bending radius as meésurcd by the survivable bend has a bend diameter (D) to
antenna diameter (d) ratio of from 80 to 120 together with inherent built-in memory

to allow the rod 1o return to the original siraight position when released.

In a further aspect. this invention provides i tbular member useful for flexible storage of
a rod antenna. which comprises a relatively flexible cylindrical housing provided with a1

Jeast two anchoring means for attachment of the housing 1o a vehicle body.

BRIEF DESCRIPTION OF THE DRAWINGS: One embodiment of the

invention is illustrated in the accompanying drawings. in wlhich:

. Figure [ is a partial cross-section view of a jootf-mounted. column-teed.

m_unuillly retractable antenna: and
Figures | (a), 1({b) and 1(c) are details of the antenna of Figure 1.

The accompanying drawings also illustrate an embodiment of the invention in which:

- —be 4 e e S ————————
L)

«  Figures 2 und 3 ure side views of a retracted antenna in a housing:
. Figure 4 is a side view of the retracted antenna of Figures 2 and 3 showing

the position of 2 motorised erecting and reracting unit;

] . Figure 5 repears the side view of Figure 2 but shows the retracted antenna

in a housing inside that structure of a car adjacent its boot:
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Ot . ~obiect of this invention to
provi de.a tubul ar nenber useful for flexible storage of a rod antenna.
BRI EF SUMMARY OF THE | NVENTI ON: In one aspect. this
i nvention rovides a rod antenna which conprises a solid vsthoassscd
fromthe groﬂpgﬂ?@i‘ ting of conductive and non conducti v aares e
overlaid by a filanent-based el enent w appgd around the core at an
angle to a line notionally drawn longitudinally along the core. In
anot her "aspect. this invention provides a rod antenna which conprises a
solid core selected fromthe group consisting of |ongitudinally

T B ot AT SRR i
selected st ness and LElbe bomnive ARGFRABHEE UCGRASHy Bhi ir aoth

the untenna of Figures 2 and 3: and

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

particutar 2 modified cylindrical housing.

DETAILED DESCRIPTION OF THE INVENTION: With regard to the first

aspect. one example of filament-based element is braiding which involves interweaving

groups of filaments. The groups of filaments are generally flat with filuments laid in
parallel. Thus a first series of groups is interwoven with a second series of groups. one
series being generally ut right angles to the others. Interweaving involves generally
laying one group over and under corresponding groups at right angles,

The braid nuy Ee faid around the core at a suitable angle selected from 3 degrees 1o 75
degrees 10 a line notionally drawn longitudinaily along the core. The angle is preferably

40 degrees 10 50 degrees.

As an alternative to hraiding. filament winding may be used. Thus filaments are wound

one over the other around the core but are not interlocked.
In another altemative. tapes or sheets of filaments may be wound around the core.
In yet another alterative. the tapes or sheets of conductive filaments may be woven.

In a further alternative a prewoven sock of filaments may be pulled over a core.
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of the rod and the nmaterial or materials fromwhich it is nade are so

sel ected g the bending radius as neasur VodrioTes
survi vabI e l?g'th‘glﬁkas a bend dianeter (D) to antenn‘?hei?arreter (d)

ratio of from80 to 120 together with igherent built-in nmenory to
allowthe rod to return to the original straight position when rel eased.

i : fgi”et Qtelév 33 Ghiunér” altgn?%vﬁt”éweegh B SfREY e S Bloe R EpRugliE el
reans 1o atVAETRey BF BRicR8 B £ Fénsbbidicibe core ant SR sirtfl %%?Eﬁ’"w%
DESCRI PTI O\Icg‘:_";[l—iﬁ\ pggﬁmu\{gﬁod One enbodi nent of t he

The solid core is preferably a polymeric material which is associated with or impregnated

with a strengthening material such as fibreglass or carbon fibres.

Generally speaking electrical conductivity is on the surfuce of the rod antennu. Surface

conductivity mity be provided using carbon fibres. meal or metallised fibres.

.

The metallised fibres may be. for example. nickel-plates. silver-plates or aluminium. The

fibres themselves may be. for example. fibreglass,
Metal fibres may be, Tor example. stainless steel, copper. or aluminium.

“The solid core is preferably formed by puluusion. which is a process in which
continuous strands of fibrous reinforcing minerials are pulled through a resin bath. a

heated die. a pulling station and finally a cut-off unit.

Curbon fibres. metallised fibres or metal fibres may be pultruded over a suitable core. ot
fibreglass. carbon fibres. Kevlar fibres or boron fibres. for example. Such fibres may be
oriented in the longitudinal direction or may be braided o provide the desired modulus.
strength and flexibility. The modulus of the fibres is selected according o their electrical

conductivity and desired flexibility.

The resin martrix may comprise a polyester or polyesters. a vinyl ester or esters or

thenmoset resin blends.

SUBSTITUTE SHEET (RULE 26)



02/10 "97 1HU 16:41 FAX 61 3 9243 8334 GRIFFITH RACK

invention is illustrated in the acconpanyi ng draw ngs. in which:

‘Figure’l is a partial cross-section view of a roof-nmounted. colum-feed.
-manual ly retractabl e antenna: and Figures 1 (a). 1(b)
-and | (c) arwolsswxeis of the antenna of Figure 1. The accbapmaussngss
drawi ngs al so illustrate an enbodi nent of the invention in which:

Figures 2 and 3 are side views of a remacfed antenna in a housing:

Figure 4 is a side view of the retracted antenna of Figures 2 and 3 show ng
the position ofomduetitier nagcheadnhahdedbhyane additionol ¢anduttivet particies such as graphite

Figure 5 repeats the si-de view of Figure 2 but shows the retracted antenna .

i n a housi ng ifkdied @andfoapowterupickelar sflvex-phited charcpmticles. formxample. into the resin

matrix.
Although the pultrusion method is preferred. it is possible to use for example. a method
combining pultrusion with braiding. Other suitable means of producing rods for

antennas include injection moulding and extrusion using chopped fibres and or panticles

of the type described above,

The word “rod™ as uxed in this specification refers to elongated objects of various cross-

sections including round. square and rectangular.

Preferably. the tensile strength of the rod at three standurd deviations below the mean

exceeds 1200 MPa when tested according to modified ASTM D - 3916.

Prefervably. the wensile modulus ar three standard deviations below the mean exceeds S0

GPa when tested according 1o ASTM D - 3916.
Preferably. the elongation at break is less thun 3% .

Prcfcrably. mounting shear splintering does not progress further than 30mm on u

standard mounting shear splintering apparatus.

Theé rod should have inherent memory 1o return to its approximate swaight position when

fully extended.
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Figures 6(a) are side-views (perpendicular to each ot
illustrati ng“@??‘éﬂn’ﬁ ive notorised erecting and retracting uni Fgﬁ‘%ursmgless

Wi th the antenna of Figupes 2 and 3: and

Figure 7 illustrates a nodification of the antenna of Figures 2 and 3. in
particul ar a i.fied cyli n({hﬁcal ousi L6 TAILLED DESCRI PTI ON OF
THE | NVENTI ON: 1 iS APEGSS ’éd& 41ge fleavEe; iR stffness a&ﬁgctod ‘Brf‘é“B’SFa‘r'i’ﬂ! thegtod Can

filamment-based el enent is bra

of {11 amente. - TREmGHBAscrapory i eyl od s pretgh b 04 GheHER hidth soage pPLuARER

laid in T irst series of groups is interwoven with a
second series og‘%&éi el J‘%flsehﬁpé

In particular aspecis. the material or materials from which the rod is made may be
metallic. non-metallic or a combination of both. For example. the metallic material may
be entirely of metal or metal coated with chromium or may be of metallised fibres. The
non-metallic material may be carbon fibre, carbon mesh or carbon powder. Non-
conducting fibre. such as glass fibre. may be used 1o form a foundation or core for the

rod. Pultrusion may be used in the construction of the non-metallic rod or metal fibres or

metatlised fibres. Conductive particles. such as metal purticles. may be used 1o improve

conductivity,

1t hax been tound that rods accarding to the invention provide reduced wind noise.

The antenna housing and rod can be installed to any suitable location on-a motor vehicle

including windscreen pillars. roof. the front or rear fenders and/or boot,

! - Since the rods according w the invention may be retracted into a anull space. the antenna

i tength may be extended w provide turther reception runge.

The antenna according to the invention may be housed within a tube within a vehicle.
This tube of selected stitfness may be left in a continuous straight length, bent into a

selected shape or rolled up.

This tnvention alvo provides a rigid metal tube or pipe with an electrical insulated coating
on the outer surface of the metal tube such as polyvinyl chloride. nylon, polypropviene or
other suitable plastics material. The metal tube can be stainless steel. copper or a number

of suitable electrically conductive metals capable of being pre-formed to a given shape.

I et e v
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seri.es bei.ng generally at right angles to the others. Interweaving involves

general | y ) | ayi ng one group over and under correspondi ng groups at
right angles. The braid nay be laid around the core at a suitable
angl e sel ed¥@86/819%M 5 degrees to 75 degrees to a |ine n&CTHARAPIFS awn
| ongitudinally along the core. The angle is preferably 40 degrees to
50 degr ees. As an alternative to @raiding. filament w nding nay be
used. Thus filanments are wound one over the other around the core but
are not "interl ocked. In another alternative. tapes or sheets of
filaments may be wound around the core. In yet another alternative.

the tapes or Thesatbe wuh eopridicrned or behtinenany desjrable shepecte. suit the mor yehicte

further alternative a prewoven sock of filaments may be pulled over a core.
chassis and the various vehicle panels. This will facilitate ease of installation and

consistency to ensure all antennas are fitted in precisely the same manner during motor

vehicle building and installation of the antenna.

The antenna signal and co-axial cable can be connected 1o any point of the metal tube or at

either end and not just at one end only as is the cuse with current forms of antennas.

Turning o Figure 1. an antenna rod 11 ix capped by a top 12 and enids in a stop collar 13,
Numeral 1A indicates a solid cofe which is averlaid by a filument - baxed element. A
fixing anchor 13 fixex evlindrical housing 1) through buse mould 15, Numeral 16 refers
to a eyvlindrical housing, for example. of a suitable non-conductive plastics material,
around antenna rod 11 which provides a guide. Numeral 17 refers 1o u coaxial cuble to a

radio.

Figure 2 relates w i manually-operited antennia and comprises an antenna rod 21, which
is capped by a top 22 and ends in an antenna rod end stop 23, A Jocking nut 24 receives
base mount 23 and connects flexible evlindrical bousing 26 w vehicle pane} 27,

In Figure 3. numerul 2X refers 10 i feeder cable.

Figure 4 relates to u power-driven antenna. in which numeral 29 refers 10 an electric

motor for advancing or retracting antenna rod 21, Note that this motor is mounted away

from the antenna mount. providing a space advantage.
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PCT/ AU96/ 00185 5 In yet a
further alternative. a heat-shrink sleeving conprising a conductive

pl astics wooesmmterial may be placed around a non-conduct i v@CIAVIHNBS hen
shrunk to produce an electrically conductive rod. The solid
core is preferably a polyneric nmateri al %hich is associated with or

i mpr egnat ed with a strengthening material such as fibreglass or carhon
fibres. In Figared.alumersitiaisiengioal wahidle aed whaldumerali Y\referiop té hpaseloface
of the rod antenna. Surface conductivity may be provided u§igg car bon
fibres. metah pan ofdtewahicded).f Thusestenna rod 21 Fae berstoeeidin addof ofvedicles(). Bbe

for exanple. nickel-plates. silver-plates or alum nium The fibres
"thensel ves nametma fomtd ba ponpgredrivienbr egl ass.

In Figure 6(u) and 6(b3. numeral 31 refers to rollers driven by friction-device motor 29 10

advance or retract antenna rod 21.
Turning 1o Figure 7. numeral 40 refers to o menal tube coaed with a suitable non-

conductive plastics material such as nyion or polyvinyt chioride und number 41 re‘ers to

an altemative connection point for a feeder cable.
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Metal fibres may be for exanple. stainless steel. copper. or alum nium
The solid core is preferably forned by [err] which is a process in which
continuous strands of fibrous reinforcing materials are pull e éﬂ?w
resin bath. OB eated die a pulling station and finally a un|t
"Carbon fibres. nmetallised fibres or rretallglbres may be pul truded over

[Vorcs. “for orample, Such fbres ey be —actented o ihe (I TG

directi‘on or rrﬁ&a‘lﬂé“ brai ded to provide tiheqgesigEti®aeENS * Striendths *
and flexibiiity. The nodulus of the fi b|1 es i snspmggg acc rding to their
el ectrical conductivity and desir et—Fsxi The resin

matrix my conp : Zﬁéa Inéasd hicReofPhv&3l6lid t.cui1 s¥l'ca¥él ront ik gPoupTOntistindbr

t henpset resin
conductive and non-conductive cores overlaid by u ﬁlamcm based element

wrapped around the core at an angle to a line notionally drawn longitudinally

along the core.

2. An antenna as claimed in ¢laim 1. wherein braid is laid around the core at a
suitable angle selected from 5 degrees to 75 degrees w a line notionally drawn
longitndinally along the core.

LR Anantenna as claimed in claim 2. wherein the angle is 40 degrees to SO degrees.

4. An antenna as claimed in claim 1, wherein filament winding is used. the filaments
being wound one over the uther around the core but are not interlocked.

S An antenad as claimed in claim 1. wherein tapes or sheets of filaments are wound
around the core.

6. An antenna as claimed in claim 5. wherein the tapes or sheets of conductive

- filaments wre woven,

7. An antenna as claimed in claim 1L wherein a prewoven sock of filuments is pulied
over a Cole,

8. An antenna as claimed in claim 1. wherein a heat-shrink sleeving comprising a
conductive plastics material may be placed around & non-conductive core and then

_/.._‘—-——"—.* ~ shrunk to produce an electrically conductive rod.
Has Been Replaced -
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Conductivity may. be enhanced by the aﬁl‘qist A§gFch ive partlcl es such
as graphit ewaq osdippkes and/ or povvderJ_. n|c LgéEgl verfgpl at edpe@rmmoo;sﬁ

particles. for exanple. into the reSif=———runt

pul trusion nethod i

conbi ni ng pul trusion with braiding. OGher suitable nmeans o
for antennas i nclude injectioon noul di ng and extrusion

fibres and or parti

"rod" as used ¢ n thg‘ﬁ af

Cross- sect’i ons
Preferably, the te
bel ow t he nean

s preferred. it is posdible to use for exanﬁ !%rm‘ m\

cles of the type described above, The word

e
I NC I Ng round square and rect angu ar.

NsteleRuti{ & .?m fifler mbieMal WHicRbs 4R6E RS wandar ithpieuiaddd o0B a
exceeds

D - 3916. strengthening material such as fibreglass or carbon fibres,

10,

14

15

“ﬁﬁ*iiﬁ‘ fiiilﬁi““ i

An antenna as claimed in any one of claims 1 1o Y, wherein the solid core is
preferably formed by pultrusion. which ix a process in which continuous strands
of tibrous reinforcing materials are pulled through i rexin bath. a heated die, u

pulling stttion and finally o cut-of1 unit,

Anantenna as cluimed in any one of claims o L wherein the tensile strength of

the rod wt thiee standard devinuons below the mean exceeds 1200 MPa when

tested according to modified ASTM D - 3916,

An antenna as clnmed i any one of ¢laims T o T wheren the wensile modulus
at three standard deviatons below the mean exceeds 30 GPa when tested

according to ASTNID - 3916,

An antenna as clanmed in any one of claims 1 to 120 wherein the ¢longation a

break is less than 3.

An antenna as cliimed in any one of claims 1o 13, wherein mounting shear
splintering does not progress further than 30mm on a stundard mounting shear

splintering apparatus.

An antenna as claimed in any one of claims 1 1o 14 wherein the rod has inherent

MRIMOrY 1o returh to its approximate straight position when fully extended. even

after coiling or bending for extended periods in its repuctable position.

SUBSTITUTE SKHEET (RULE 26)
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Preferably. the'tensile nodul ug g TF t andard devi ati ons bel ow t he nean
exceeds 50, GPa when teste ASTEM D - 3916.

Preferably, the el onganion at % By QHSanS% Preferably.

nmount swapepheldr splintering does n 6 furfher theoT/AGseronss a
standard nounting shear splintering appar TheTod shoul d have

i nherent menory to return to its apd oxi mate stralght POSkibY
full extended. WD 96/ 31917 m"“' mi“ m[ﬂ““ |”“|
PCT/ AU96/ 00185 *» ¢/ L M 5§ *

16. A rod antenna which comprises a soiid core selected from the group consisting of
iongitudinally aranged metallised non-metallic fibres and longitudinally amranged

metal fibres.

17.  Arod of selected stiffness and fexibility which may be extended or retracied and
stored in a relatively small space. wherein the dimensions ot the rod and the

mutertal or matenials from which it is made are so wlected than:

. the bending radius ax measured by the survivable bend has a bend diameter
(D 1o antenna dimeter (s vt of from 8w 120 wgether with mberent
built-in memory to allow the rod o return to the orgial strgght position

when released.

IN. A tubalar member useful for Mexible storage of o rod antenna, winch comprises
relattvely Qexible evlindrical housing provided with at feast tw o anchormg means

far attachment of the hausing to i vehicle body.

T ———

This Sheet
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It .is necessary'to balance flexure and stiffness of the rod to ensure that
t he rotdyiggssier7 Maintain its menory to return to its or i PIOTEAUSEAIBS and be
inserted into a space or tunnel havi ng a sel ected shape. In
particul ar -aspects. the material or naterhﬁgs fromwhich the rod is nade

may be tallic. non-netallic or I nuti on of bot
t he net al ateri gl may be entirely of netal or net
chrom um o y bewof netallised fibres. The non- et

e. carbon nmesh or carbon powder. Non-
such as gl as
rod. Pultrusiy

metal fibres & ~ Metallised fibres. Con

fibre. may be used to forma foupdation or
may be used in the construcidon of &de ni¥pHM
usgfive pak

or exanpl e.

terial may

chh as net al

particles. may\vpe USed to inprove condyctgvity, ItJ'as been
found that rodd\according to the invention I de reduce:"“g|‘1|noise.
The ant enna hou{\ng and rod can be install ef any suit aMide

not or vehicle i ncl udi ng wi ndscreen pil . roof.

f enders and/ or
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Si nce the rods.according to the invention may be retracted into a snall

space. the ant enna | ength nay be extended to provide further reception
range. 96!319 fhe antenna according to the invention may per/ausseoussithin a
tube wi TYT A Vehi cl e. This tube of selected stiffness may be left in
a continuous stralght | ength. bent into % 7 sel ected shape or rolled up
This invention also provides a rigid netal tube or pipe with an el ectrical

i nsul at ed coati ne on the outer surface of the nmetal tube such as

pol yvi nyl chloride. nylon. polypropyl ene or ot her suitable plastics
material. The metal tube can be stainless steel. copper or a nunber of
suitable electrically conductive netals capable of being pre- forned to a

gi ven shape. WO 96/ 31917

PCT/ AU96/ 00185 8
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The tube can be prefornmed or bent into any desirable shape to suit the

mot or -vehi‘cl e chassis and the various vehicle panels. This will
facilitate ease of installation and consi stency to ensur I nas
are fitted™OA$MeY sely the same manner during notor veh?c )émgaﬁ?lg?ne
and installation of the antenna. The antenna signal and co-axial cable
can be connected to any point of the metal typg or at ei ther end and
not just at one end only as is the case with current forns of antennas.
Turning to Figure 1. an antenna rod 11 is capped by a top 12 and ends in a

stop collar 13. Nuneral | IAindicates a solid core which is overlaid
by a filanent - based elenent. A fixing anchor 14 fixes cylindrical
housi ng 11 t hrough base nould 15. Nuneral 16 refers to-a cylindrical

housi ng. for exanple. of a suitable non-conductive plastics nmaterial.
around antenna rod 11 which provides a guide. Nuneral 17 reférs to a
coaxial cable to a radi o. Figure 2 relates to a manual | y-operated .
antenna and conprises an antenha rod 21. which '
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I's capped by a top 22 and ends in an antenna rod end stop 23. A | ocking nut
24 receives base nount 25 and connects flexible cylindrical housi@g 26
to vehi el ewlggﬁ. “In Figure 3. nuneral 28 refers toPSTIAXS§OPL
cabl e. lgure 4 relates to a power-driven antenna. in which nuneral N
refers to an electric nmot or for advanciqg,or retractiits antenna rod
21. Note that this notor is nounted away fromthe antenpa
provi di ng a space advant age. Clainms 1. A groupd vehicl e rO¥
antenna of selected stiffness and flexibility which may be ext ended
or retracted and stored as a single elenent in a relatively small space,}in
particul ar a tubular space extending in shape up to subgtantially a half
- hoop, wherein the
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dlnen5|ons of the rod and the naterial or materials fromwhich it is nade
are so.’ - selected that: t he bendi ng radi us” as
measur ed W gkB@19Ur Vi vabl e bend has a bend di ameter (D) PCT/AU96/00185 . o
antenna dianmeter (d) ratio of from80 to 120 together w th inherent
built-in menory to all ow ?Ze rod to return to the origina
strai ght position when g

characteristics of the rod are such that it w thstands the w nds generated

or ; experienced by ground vehicles at speeds up to their norna
maxi mum 2. An antenna as clainmed in claim1, which conprises a solid
core selected fromthe group conS|st|ng of conductive and

non- conductive cores overlaid by a flla
around the core at an angle to a line
al ong the core. 3. An antenna a
| aid around the core at a suitable
to 75 degrees to a line notionally

el enent w apped
gitudinally
4] wherein braid-is
d from5 degrees

anglé“beﬂ
awn | ongi t udi nal I}

I=.5.

SUBSTITUTE SHEET (RULE 26)
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al ong the core. . 4. An antenna as clainmed in claim3 wherein the angle
is 40 degrées to 50 degrees. 5. An antenna as clainmed in claim?2
wherein filament winding is used, the filanments being wound one
over the ?‘Eﬁé nd the core but are not interlocked. SpcT/AUYEDABS ENNA
as clainmed 2 wherein tapes or sheets of filanments are wound around
~the core. An antenna as clainmed in claim®6, wherein the tapes or
sheet s of conductlve filaments ar ebdven. 8. An antenna as
claimed in claim 2, where| n a prewoven sock of filanments is pulled over
i ‘WE‘ 2
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_ @o;
acore. =~ 9. - An antenna as clained in claim2, wherein a heat-shrink

sl eevi Ay conprising a conductive plastics material may be placed
around a non-conductive core and then shrunk to '

el ect ri ¥PP¥Bhducti ve rod. 10." An antenna as clainggﬂﬂﬁﬁgﬁeng%e'of

clains 2 to 9, wherein the solid core is preferably a pol yneric
material which is associated with or inp?édnated with a strengthening

mat erial such as fibreglass or carbon fibres. 11. An ant enna as

claimed in any one.of clainms 2 to 10, wherein the solid core is preferably
formed by pultrusion, which is a process in which continuous strands of

fibrous reinforcing materials are pulled through a resin bath, a
heated die, a pulling station and finally a cut-off unit.

-
\
N
N
N
N
N
iy \
™~ N
N -
N
-
& \
N
N )
A ,-_-——-"—""

4
NN
ﬁ{i‘:ﬁﬁl

T ———— oy
A A A AR -
Y

22

o
o~

SUBSTITUTE SHEET (RULE 26)



65720 '97 THU 16:38 FAX 681 3 9243 8334 - 'GRIFFITH HACK goa7
mﬁ‘ﬁ?ﬁ-arntd—l n- -aﬁy Che—-ot—eai

tenS|fe strength of the rodwat” ‘thréé standard devi ations bel ow the
mean exceeds 1200 MPa when tested accordi ni to ASTM D - =3916.

i e o s TG DRI
modul us. atAGIRr BATE 12/12/965tmdnwubsdemmumo
when tested according.to ASTM D - 3916. An anbRsRn asRTmP coPY
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A rod antenna (11) which comprises a solid core (11A) selected from the group consisting of conductive and non-conducnvc cores
overlaid by a filament-based element wrapped around the core at an angle to 2 line notionally drawn longitudinally along the core.
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coili ng or bﬁmmﬂl@"uﬂiﬂﬁwed peri ods in i ts ret ract al:})‘ e 6s"i{i(c))no _’_ ?75
An anterina a one of ¢lgjnms 1 to 16 whiRbCIDMYEDeh ™ sB) itgh7

core sel ected fromthe group ?onsi sting of longitudinally arranged
metal | i sed non-netallic fibres and | ongitudinally arranged netal
fibres. Claimsg. An antenna as clainmed in any one of claim1, wherein the
. solid core is preferably a ' polynmeric material which is associated

h
¥\1}3rleglra}srsrr (r)sgnat e8HV\4FH°§ g’éisat" e""g"Psepef%g sufffl\?fsgmggﬂé?b’swcﬁ‘:ﬁ“% in any one
. of clains
' pul trusion, \Cl’a;]ue]nﬁeqé\itg proce@swﬁaggélggkﬁeﬁﬁgus s? Fpafcf:blg(r)lrjrgd >
rei nforcing natemAlaSubige s%'d#élé;]&[ dngQHg p@u?%kﬁbis?ﬂﬁﬁlly @hdaﬁﬁw,i“mbm fhe

“pulling statlon an cut-o
 dimensions of the rod and the matenal or materials from which it is made are 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 t0 120 together with inherent built-in
memory to allow the rod to return to the original straight position when

released, and wherein

the characteristics of the rod are such that it withstands the winds generated or

experienced by ground vehicles at speeds up to their normal maximum.

.2 . An antenna as claimed in clalm 1, which comprises a solid core selected from the group
consisting of conductive and non-conduct1v¢ cores overlaid by a filament-based
element wrapped around the core at an angle to a line notionally drawn longitudinally

along the core.

3. An antenna as claimed in claim 2, wherein braid is laid around the core at a suitable
angle selected from 5 degrees to 75 degrees to a line notionally drawn longitudinally

along the core.

4. An antenna as claimed in claim 3 wherein the angle is 40 degrees to 50 degrees.
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mean exceeds 1200°MPa vther tésted according to ASTM D - 3916.
21.  An antenna as clained in ?”\é one of claing 1 or 18 to 20, wherein the
t ensi | e5moduAnantenna as claimed in glaira gmlwmﬁhmwmdmﬁg ussd) b flarpente being

exceeds 50 GPa when tested accordin 3916. 22. An
antenna as c Woupd an¢ aves e other aspund) ?f%’e?mcﬂre %‘lFtB%?‘%%dVWerel n the

el ongation at break-is less than 3% An antenna as
clﬁ!ned in any one of clains 1 or 18 to 22, mhereln mounti ng shear
splinteging does. not .

Shear °6: " HugiRh aLERRNTH cath 2)erd Bl G OB MancARAN SpBRMLRE |
one of clai Mheleaps, 18 to 23 wherein the rod has inherent

7. An antenna as claimed in claim 6, wherein the tapes or sheets of conductive filaments
are woven.

8. An antenna as claimed in claim 2, wherein a prewoven sock of filaments is pulled over
a core.

9. An antenna as claimed in claim 2, wherein a heat-shrink sleeving comprising a

conductive plastics material may be placed around a non-conductive core and then

shrunk to produce an electrically conductive rod.

10.  An antenna as claimed in any one of claims 2 to 9, wherein the solid core is preferably a
polymeric material which is associated with or impregnated with a strengthening

material such as fibreglass or carbon fibres.

11.  An antenna as claimed in any one of claims 2 to 10, wherein the solid core is preferably
formed by pultrusion, which is a process in which continuous strands of fibrous
reinforcing materials are pulled through a resin bath, a heated die, a pulling station and

finally a cut-off unit.
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menory to return | (iU te straight position fyul X% engk
even after . H‘“‘l;mﬂmlﬂ‘m” ndi ng fifor ext ended pe%@gmrépi‘tg 3 98R 97
retractabl e positront * 25. %  An antenna as clainmed in any one of claims 1
~or 18 to 24 -which conprises a solid core selected fromthe group

consi st 12g ofn antepng asiclaimadin any apgyefelaims 2te | Lavhareip thetengileistrength of the

fibres.

fibres and | ongitudinally_ arrapge t al '
AVENDED SHEET0d at three standdyg S’e"latmsgﬁ‘gg’rfﬁ%"'ﬁ%“ £Xcepdil P00 MBe wheptested , o5
wherein the rod i.s of S ted stiffness and flexibility that
it may be shﬁm&ﬁﬁ&oﬁsmpd‘?gg&so as to project within the

13.  Anantenna as claimed in any one of claims 2 to 12, wherein the tensile modulus at three
standard deviations below the mean exceeds 50 GPa when tested according to ASTM D
- 3916. |

14.  Anantenna as claimed in any one of claims 2 to 13, wherein the elongation at break is

less than 3%.

15.  An antenna as claimed in any one of claims 2 to 14, wherein mounting shear splintering
does not progress further than 30 mm on a standard mounting shear splintering

apparatus.

16.  An antenna as claimed in any one of claims 1 to 15 wherein the rod has inherent
memory to return to its approximate strai ght position when fully extended, even after

coiling or bending for extended periods in its retractable position.

17. An antt_:nna as claimed in any one of claims 1 to 16 which comprises a solid core
selected from the group consisting of longitudinally arranged metallised non-metallic

fibres and longitudinally arranged metal fibres.

18.  An antenna as claimed in any one of claim 1, wherein the solid core is preferably a
polymeric material which is associated with or impregnated with a strengthening

materiat such as fibreglass or carbon fibres.
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frame of a i ““mr A tubul ar nenmber usef ul. f_c_)r.‘.fI_..ex_i,.bl:e./-,.- -
storage of | \ claimed in gpaim1l =it ER Lbonpt iS85 far
Xichl e

relativety f cyl i Adrtcal housing provided with at |east two
anchoring nmeans for attachnment of the housing to a vehicle body.
19.  An antenna as claimed in any one of claims 1 or'18, wherein the solid core }g preferably

formed by pultrusion, which is a process in which continuous strands of fibrous
reinforcing materials are pulled through a resin bath, a heated die, a pulling station and

finally a cut-off unit.

20. Anantenna as claimed in any one of claims 1, 18 or 19, wherein the tensile strength of
the rod at three standard deviations below the mean exceeds 1200 MPa when tested
according to ASTM D - 3916.

21.  An antenna as claimed in any one of claims 1 or 18 to 20, wherein the tensile modulus
at three standard deviations below the mean exceeds 50 GPa when tested according to

ASTM D - 3916.

22.  An antenna as claimed in any one of claims 1 or 18 to 21, wherein the elongation at

break is less than 3%.

23.  An antenna as claimed in any one of claims 1 or 18 to 22, wherein mounting shear
splintering does not progress further than 30 mm on a standard mounting shear
splintering apparatus.

24.  An antenna as claimed in any one of claims 1 or 18 to 23 wherein the rod has inherent
memory to return to its approximate straight position when fully extended, even after

coiling or bending for extended periods in its retractable position.

25.  An antenna as claimed in any one of claims 1 or 18 to 24 which comprises a solid core
selected from the group consisting of longitudinally arranged metallised non-metallic

fibres and longitudinally arranged metal fibres. '
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- 26.

27.

/3

An antenna as claimed in claims 1 to 25 wherein the rod is of such selected stiffness
and flexibility that it may be shaped and positioned so as to project within the

frame of a vehicle body.

A tubular member useful for flexible storage of a rod antenna, as claimed in claim 1

which comprises a relatively flexible cylindrical housing provided with at least two

anchoring means for attachment of the housing to a vehicle body.
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