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TITLE OF THE INVENTION: Antenna

FIELD OF THE INVENTION: This invention relates to a rod antenna, 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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prevents manual raising or lowering. In addition. if the solid metal anienna catches on an

external object. permanent damage to the vehicle may occur.
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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dimensions of the rod and the material or materials from which it 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 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:

«  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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- Figures 6(a) and 6(b) are side-views (perpendicular to each other)
illusuating alternative motorised erecting and retracting units for use with

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 inVOl:IC.\' 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 muy be laid around the core at a suitable angle selected from 3 degreex 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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In vet a further aliernative. a heat-shrink sleeving comprising a conductive plastics
material may be placed around a non-vonductive core and then shrunk to produce an

electrically conductive rod.

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.
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" Conductivity may be enhanced by the addition of conductive particies such as graphite
flakes and/or powder. nickel or silver-plated carbon particles. for example. 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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It is necessary to bilince flexure and stiffness of the rod 10 ensure that the rod can
maintain its memory to return to its origina! shupe and be inserted into a space or tunnel

having a selecied shape.

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 mu_\'l be used in the construction of the non-metallic rod or mewi 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 o the invention nuy be retracted into a sl space. the antenna

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 meral wbe such as polyvinyl chloride. nylon. polypropyiene 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 u given shape.
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The wibe can be preformed or bent ino any desirable shape to suit the motor vehicte
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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In Figure 5. numeral 30 refers to a vehicle as & whole. numeral 27 referring to a panel of '
a part of the vehicle 30. Thus antenna rod 21 may be stored in a boot of vehicle 3. The

antenna could be power-driven.

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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conductive and non-conductive corex overlaid by u filament-based element
wrapped around the core at an angle to a line notionally drawn longitudinally

along the core.

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.

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

An antenna as claimed in claim 1, wherein tilament winding is used. the filaments

being wound une over the other around the core but are not interlocked.

An antenna as claimed in cliim 1. wherein tapes or sheets ef filaments are wound

around the core.

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

- filaments are woven,

An antenna as claimed in claim 1, wherein a prewoven sock of filuments is pulled

over a cole,

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.
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9.  Anantenna as claimed in any one of claims | o & wherein the solid vore is

preferably a pelvmeric material which is associuted with or impregnated with a

strengthening material such as fibreglass or carbon fibres,

10, Apn antenna as claimed in any one of claims 1 o 9, 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,

L, Anantenna as chimed in any one of claims | o [, wherein the tensile strength of
the rod at thice standard deviations below the mean exceeds 1200 MPa when

tested according to modified ASTM D - 3916,

12, Anantenna as clinmed inany one of ¢laims T o T wheren the wensile modulus
at three standard deviavgons below the meaun exceeds 30 GPa when tested

according to ASTNID - 3916,

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

break is less than 3.

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

splintering apparatus.

15,7 Ap antennma as claimed in any one of claims 1 10 13 wherein the rod has inherent

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

. after coiling or bending for exiended periods in its reuctable position.
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16. A rod antenna which comprises a soiid core selected from the group consisting of

WO 96/31917

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.
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