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"A Brqadband Mnopol e Antenna”" THI S INVENTION rel ates to a broadband
nonopol e antenna conprising a nonopol e radi ati ng el enent and a sIeeJ@OQaﬁh
el’ement enclosing a part of the nonopole radiating el ement, which antenna /
i s operabl e over a bandw dth defined between a | ow operating frequency and
a high operating frequency. In sone tel ecommunication applications a short
antenna with a | arge bandw dth having omi-directional coverage is
required. In particular, nobile comunication applications such as cellul ar

t el ephones andg e radio transcejvers psing a handset demand such a
short antenna i'ﬁoéo’?%éb?%gﬁorﬁ?ﬁ%et t%ﬁ“}aé‘ of the portable unit. Quarter

wavel ength ([err]/4) antennae are very popular in such applications but
suffer froma narrow bandw dt h. It is known to increase the bandw dth by
using matching circuitry incorporating reactive conponents such as

i nduct ors and ci YR TI ebRtates c A et c RLRpdhandi Regopebecantenaa
overal | efficienpriéinde annmmdpoard raaiading radeabhen AMESES. sleeve

element enclosing a part of the monopole radiating element,
which antenna is operable over a bandwidth defined between
a low operating frequency and a high operating frequency.

In some telecommunication applications a short
antenna with a 1large bandwidth having omni-directional
coverage is required. In particular, mobile communication
applications such as cellular telephones and portable radio
transceivers using a handset demand such a short antenna in
order to minimize the size of the portable unit. Quarter
wavelength (A/f4) antennae are very popular in such
applications but suffer from a narrow bandwidth. It is
known to increase the bandwidth by using matching circuitry
incorporating reactive components such as inductors and
capacitors. However, such matching circuitry reduces the
overall efficiency of the antenna and increases radiation
losses.

US 4 509 056 discloses a multi-frequency antenna
which can operate effectively at a number of different
frequencies. This is achieved by employing tuned sleeve
chokes which can be positioned to isclate one end of one of
the chokes to form a quarter wave antenna. Such an antenna
does not provide an increased bandwidth but merely
increases the range of frequencies in which the antenna can
operate once it has been tuned by appropriate location of
the sleeve chokes. '

US 5 231 412 discloses a quarter wavelength helical
radiating element coupled with a cylindrical conducting
sleeve. The length of the monopole radiating element is a



US 4 509 056 discloses a multi-frequency antenna which can operate
effecf!vely at a nunber of different frequencies. This is achieved by

enpl oyi ng tuned sl eeve chokes which can be positioned to isolate one end of
one of the chokes to forma quarter wave antenna. Such an antenna does not
provide an increased bandw dth but nerely increases the range of
frequencies in which the antenna can operate once it has been tuned by
appropriate |ocation of the sleeve chokes., US 5 231 412 discloses a quarter
wavel ength helical radiating element coupled with a cylindrical conducting

sl eeve. The | { | &F rach aded s t
wavel engt h of %1%%& wdife TEHMPND| SF Ik adeilr &4 C8BAEré SfPequercy]USE Lite

he desired centre g uency of t.he antenna. It i nown
that helical AREETNR el efbntS W&V ig’ e’o a a?f%’m% é}%@lﬂlﬂ:g
omi-directiomave a very narrow bandwxdth for omni-directional
applications and that the addition of a coupling sleeve

would merely increase the bandwidth slightly.

The present invention seeks to provide a broadband
monopole antenna with omni-directional radiation having a
greater bandwidth than the known monopole antennae and
conventional sleeve antennae.

Accordingly, the present invention provides a
broadband monopole antenna operable over a bandwidth
defined between a low operating frequency fl1 at a
wavelength of Al and a high operating freguency f2 at a
wavelength of A2, which antenna comprises: a monopole
radiating element; and a sleeve element enclosing at least
a part of the monopole radiating element, the sleeve
element having a length 2 of substantially 0.26A2 and a
selected diameter, the reactance of the input impedancy of
the antenna tending to zero at the selected diameter.

Preferably, the ratic of f2:f1 is of the order of
2.275:1 at a VSWR of 2:1, i.e. = 77%.

Conveniently, the length of the monopole radiating
element is substantially 0.284Al.

Advantageously, the monopole radiating element is
surrounded by a dielectric which separates the monopole
radiating element from the sleeve element.

Preferably, the dielectric is selected to allow
operation of the antenna over a desired operating frequency
range.



applications and that the addition of a coupling sleeve would nerely

I ncrease the bandw dth slightly. The present invention seeks to provide a
br oadband nonopol e antenna with omi-di rectional radiation having a greater
bandw dt h than the known nonopol e antennae and conventional sleeve
antennae. Accordingly, the present invention provides a broadband nonopol e
ant enna operabl e over a bandw dth defined between a | ow operating frequency
f1 at a wavelength of [err]1 and a high opgrating frequency f2 at a

wavel ength of [err]2, which antenna conprises: a nonopol e radiating

el ement; and a sl eeve ebpveNieftly pSthe Antletdrl i padihubictiedOppon! a

radi ati ng el enent . the sl eeve.el epent, having a | ength [erys of
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Preferably, th j: Pf ft'f]ncj Q:flet @{g_e{ f g}gg'l%gu;/%@_ 2:1,

l.e. 77% Cbnggﬁ?%n??yf tﬁg Ieﬁg?h ofnﬁke nnﬁg%o?eerag?a?ins‘l, he
central "conductor, the sleeve element comprising the
coaxial conductor and the monopole radiating element being
separated from the sleeve element by the insulating

dielectric.

Advantageously, a broadband monopole antenna is
provided in combination with a radio receiver, the sleeve
element being located substantially inside the body of the
radio receiver, a portion of the monopole radiating element
projecting from the sleeve element and the body.

In order that the present invention may be more
readily understood, an embodiment thereof will now be
described, by way of example, with reference to the
accompanying drawings, in which:

FIGURE 1 shows an ideal quarter wavelength monopole
antenna on an infinite ground plane;

FIGURE 2 shows a practical guarter wavelength
monopole antenna on a finite ground plane having a coaxial
feed;

FIGURE 3 shows a radio handset having a gquarter
wavelength monopole antenna on a limited ground plane;

FIGURE 4 1is a perspective view of a monopole
antenna embodying the present invention;

FIGURE 5 is a top view of the monopole antenna of
Figure 4;



element is substantially 0.264[err]1. Advantageously, the nonopole

radi ati ng el enment is surrounded by a dielectric which separates the
nonopol e radi ati ng el enent fromthe sl eeve elenent. Preferably, the
dielectric is selected to allow operation of the antenna over a desired
operating frequency range. 3 Conveniently, the antenna is manufactured
froma length of coaxial cable having a central conductor, a |ayer of
insulating dielectric and a surroundi ng cgaxial conductor, the nonopole
radi ating el ement conprising the central conductor, the sleeve el enent

conprising the coaxi aprg@R@UCh OrsrRifk thﬁe Snéradi At iragughamepbyr be ng
separated fromthe sleeve el enent by, the insu atlng dielectric.
monopole antenna embodying the present invention operating

between a low operating freguency of 233 MHz and a high
operating frequency of 530 MHz; and

FIGURE 7 shows a radio handset including a monopole
antenna embodying the present invention.

An ideal quarter wavelength monopole antenna 1 is
shown in Figure 1 on an infinite ground plane 2. It is not
possible to provide an infinite ground plane 2 in practical
situations as the quarter wavelength monopole antenna 1 is
often mounted on a very small ground plane 2 such as that
provided by a radio handset casing 3 and as shown in
Figures 2 and 3.

Referring to Figures 4 and 5, a broadband monopole
antenna 5 embodying the present invention comprises a feed
connector 6, such as a coaxial feed connector, from which
an elongate monopole radiating element 7 and a sleeve
element 8 extend. In the present example, the monopole
radiating element 7 is an elongate metal core ohmically
connected to a core of the coaxial feed connector 6. The
sleeve element 8 is made from a conductive hollow copper
tube or other equivalent material and 1is ohmically
connected to an outer coaxial conducting portion of the
coaxial feed connector 6 which is, in turn, grounded to,
for example, a radio handset casing. Thus, the monopole
radiating element 7 1is coaxially located within the
cylindrical sleeve element 8. The sleeve element 8 may
also be made from a conductive mesh or braided structure.

The monopole antenna 5 embodying the present
invention 1is specifically designed to operate over a
predetermined bandwidth. The bandwidth is determined by



Advant ageously, a broadband nonopol e antenna is provided in conbination
with a radio receiver, the sleeve elenent being | ocated substantially

i nside the body of the radio receiver, a portion of the nonopol e radiating
el ement projecting fromthe sleeve elenent and the body. In order that the
present invention nmay be nore readily understood, an enbodi nent thereof

w Il now be described, by way of exanple, with reference to the
acconpanyi ng draw ngs, in which: FIGURE 1 ghows an ideal quarter wavel ength
nmonopol e antenna on an infinite ground plane; FIGURE 2 shows a practical

quarter wavel epgeh r@nagielee 1aﬁigadmw o tthd | MoRE P OURSA PhBDRg halieRgnd 7

coaxi al feed; Fl ndset _havi yar t velen
nonopol e antenﬁBSURﬁgléiﬁ%V%i%ﬁ ?ﬁ?pgaﬁgg ﬁg ﬁﬁ%@eéﬁ %€ %ﬁgcﬁlf ﬁlew
of a nonopol e ehesent 2bdthe Agnghd (i efertthel mpawwpicde, rAddERENY ied eznendp
view of the moaopgl g, -LMNA Sy 0.26A1, where Al is the wavelength of a

low operating frequency fl1. The length 2 of the sleeve
element 8 is approximately 0.26A2, where A2 is the
wavelength of a high operating frequency f2. Preferably,
the length of the monopole radiating element 7 is 0.264A1.
The lengths of the monopole radiating element 7 and the
sleeve element 8 may vary by * 0.005A1 and + 0.005A2
respectively. Since Al is greater than A2, a portion 7A of
the monopole radiating element 7 projects from the sleeve
element 8.

The diameter of the sleeve element 8 is chosen to
match the impedance of the antenna 5 such that the
reactance element of the impedance tends to =zero.
Typically the sleeve element 5 will have an internal
diameter of 8mm * 2mm, i.e. between 6 mm and 10 mm. it
should be noted that in conventional quarter wavelength
sleeve antennae, the diameter of the sleeve element is
irrelevant as the impedance would always be substantially
matched. However, since the present invention does not use
a conventional quarter wavelength antenna structure, the
internal diameter of the sleeve element 8 is important.

Once an internal diameter for the sleeve element 8
has been selected which results in a matched impedance,
then if the antenna is required to operate over a higher
range of frequencies, a smaller internal diameter is needed
and, conversely, if the antenna is required to operate over
a lower range of frequencies, a larger internal diameter
would be needed.



Fi gure 4; 4 FIGURE 6 shows the experinmental results for a nonopole

ant enna enbodyi ng the present invention operating between a | ow operating
frequency of 233 MHz and a high operating frequency of 530 MHz; and FI GURE
7 shows a radi o handset including a nonopol e antenna enbodyi ng the present
I nvention.- An ideal quarter wavel ength nonopole antenna 1 is shown in
Figure 1 on an infinite ground plane 2. It is not possible to provide an
infinite ground plane 2 in practical situatg ons as the quarter wavel ength
nonopol e antenna 1 is often mounted on a very small ground plane 2 such as

that provided by a radpedawsdseif oftd Ngpeak Bt ase Bdwion rofFi thi efe Latiive 3.

Referring to FIOUSs bl % A R89050 e ™398t Sng element 7 and the
sleeve element 8, it is possible to achieve a very wide
bandwidth. With a voltage standing wave ratio (VSWR) of
2:1, the bandwidth ratio achievable between the high
operating fregquency f2 and the low operating frequency f1
is of the order of 2.275:1, which is considerably larger
than that offered by a conventional quarter wavelength
monopole mounted on a small ground plane, a helical
radiating element coupled with a cylindrical conducting
sleeve or a conventional sleeve monopole.

As can be seen from Figure 6, it is possible to
configure a broadband monopole antenna having a low
operating frequency f1 of 233 MHz and a high operating
frequency £2 of 530 MHz at a voltage standing wave ratio of
2:1. The percentage bandwidth over centre fregquency is, in
the example: (530 MHz-233 MHz)/((530 MHz+233 MHz)/2) =
77.85%. None of the presently available monopole antenna
structures are capable of providing a bandwidth as wide as
that provided by the present invention.

Preferably the monopole radiating element 7 is
separated from the sleeve element 8 by a dielectric which
can be either a suitable insulating material such as, for
example, polyethylene (relative permittivity of 2.28),
Teflon or a 1liquid or gas such as air. In the example
shown in Figures 4 and 5, the monopole radiating element 7
is fully surrounded by a dielectric 9 which thereby
separates the monopole radiating element 7 from the sleeve
element 8. The sleeve element 8 is further separated from
the monopole radiating element 7 by a further dielectric 10
located between the sleeve element 8 and the dielectric 9
surrounding the monopole radiating element 7. It is
possible in some circumstances for the further dielectric



antenna 5 enbodyi ng the present invention conprises a feed connector 6,
such as a coaxi al feed connector, fromwhich an el ongate nonopol e radi ating
el enent 7 and a sl eeve el enment 8 extend. In the present exanple, the
nmonopol e radiating element 7 is an elongate netal core ohmcally connected
to a core of the coaxial feed connector 6. The sleeve elenent 8 is nmade
froma conductive holl ow copper tube or other equivalent material and is
ohmical Iy connected to an outer coaxial comgducting portion of the coaxi al
feed connector 6 which is, in turn, grounded to, for exanple, a radio
handset casingig €Buge kKhe.nonopole radiating elenent 7 is coaxially

| ocated within the cylindrical sleeve elenent 8. The sleeve el enent 8 may
al so be made froma conductive nmesh or braided structure. The nonopol e
antenna 5 enbodyi ng t h&tpissprdsivieenid aakies aspeoafiband | wortsss I ethtenna

operate over acpyedelqnm gl PandW Ll ;1 nlRGLRRRAW Ald), | Sy deh gl hed Gy
commercially available coaxial cable, Commercially
available coaxial cable has a central conductor; a layer of
insulating dielectric; and a surrounding coaxial conductor.
The monopole radiating element 7 comprises the central
conductor, the sleeve element 8 comprises the coaxial
conductor and the monopole radiating element 7 is separated
from the sleeve element 8 by the insulating dielectric 9.
The sleeve element 8 and the monopole radiating element 7
are cut to the required lengths ?2, ?1, being 0.26A2 and
0.264A1 respectively.

An advantageous application of the present
invention allows the sleeve element 8 of the monopole
antenna 5 to be fully housed within the handset 11 of a
radio receiver, transmitter or transceiver 12. Such an
arrangement is shown in Figure 7. Thus, in contrast to
conventional monopole antennae, the feed for the monopole
antenna 5 can be located within the handset 11 of the radio
transceiver, for example, and the only portion of the
monopole antenna 5 projecting from the handset 11 comprises
that portion 72 of the monopole radiating element 7 which
is not surrounded by the sleeve element 8, this projecting
portion 7A having a length of approximately 0.26(A1~A2).
Such an arrangement provides a considerable space saving
over the conventional quarter wavelength monopole antenna
which would have a length projecting from the handset of
Af4, where A is generally the wavelength corresponding to
the desired centre frequency of the antenna.

A broadband monopole antenna 5 embodying the
present invention can easily be adapted to operate in



5 the relative lengths of the nonopole radiating el ement 7 and the sl eeve
el emrent 8 and the dianeter of the sleeve elenent 8. The length [err]1 of

t he nonopol e radiating elenent 7 is approxinmately 0.26[err]1, where [err]1
is the wavelength of a | ow operating frequency f1. The length [err]2 of
the sleeve element 8 is approximately 0.26[err]2, where [err]2 is the

wavel ength of a high operating frequency f2. Preferably, the length of the
nonopol e radiating element 7 is 0.264[err]% The |engths of the nonopol e
radi ating elenment 7 and the sleeve element 8 may vary by 0.005[err]1 and
0]; OOﬁ[ errj2r lefﬁethe\nelyy baimge dttHey 1thangre1$rpvar hafrdpiencyy bdapdst islﬁleEA
of the nmonopo . i el epent roj.ect r t ) ve_el egen : e
di aneter of t h%es%?et\?ltend;%@r%rﬁ?%%cgt CfosEn oanﬁé;{g:rhgﬁh%}'?ﬁn%e%%%cgf%‘ie?%é
ant enna 5 suchofh&het henppateanadiatingnelementic? i ap@dbheesieave ebenenty.
Typically the gl eqyfy el&MNve MAdtA\Gr Fhd M&HdPb1e radiating element

7 and the sleeve element 8 being kept within the 1limits
prescribed by the claimed invention.

Typically, the sleeve element 8 can be manufactured
from hollow metallic cylindrical structures made of, for
example, copper, aluminium or similar electrically

conductive material.



dianeter of 8tMm 2mm i.e. between 6 mMmand 10 nm It shoul d be noted that
in conventional quarter wavel ength sl eeve antennae, the di ameter of ﬁﬁ
ally

sleeve elenent is irrelevant as the inpedance woul d al wa

mat ched. However, since the present invention does notmm
guarter mavelength antenna structure, the internal dia *he sleeve
elenment 8 is inportant. Once an internal dianeter for t Re sl eeve el ement 8
has been selected which results in a matched i npedance, then if the antenna
Is required to operate over a higher range of frequencies, a snaller

i nternal di ame¢gaIus; needed and, conversely, if the antenna is required to
operate over a |lower range of frequencies, a larger internal dianmeter would

be needed. 6 Because of the specific selection of the relative
1. A Dbroadband monopole antenna operable over a

bandwidth defined between a low operating frequency f1 at
a wavelength of Al and a high operating frequency f2 at a
wavelength of A2, which antenna comprises:

a monopole radiating element; and

a sleeve element enclosing at least a part of the
monopole radiating element, the sleeve element having a
length 2 of substantially 0.26A2 and a selected diameter,
the reactance of the input impedancy of the antenna tending
to zero at the selected diameter.

2. A broadband moncopole antenna according to Claim 1,
wherein the internal diameter of the sleeve element is
typically 8mm * 2mm.

3. A broadband monopole antenna according to Claim 1
or 2, wherein the monopole radiating element has a length
#1 of substantially 0.264A1.

4. A broadband monopole antenna according to Claim 1
or 2, wherein the length of the monopole radiating element
is (0.264 + 0.005)A1.

5. A Dbroadband monopole antenna according to any
preceding claim, wherein the ratio of f2:f1 is of the order
of 2.275:1 at a VSWR of 2:1.

6. A broadband monopole antenna according to any
preceding claim, wherein the length of the sleeve element
is (0.26 * 0.005)A2.



di nensi ons of the nonopole radiating elenent 7 and the_sleeveneLeﬁen%"S
I's possible to achieve a very wide bandwidth. Wth a voltage standj
ratio (VSWR) of 2:1, the bandwi dth ratio achievabl e bﬁm'ﬂﬂ m“ “
operating frequency f2 and the | ow operating frequenc

of 2.275:1, which is considerably |arger than that of f €r ed by a

conventlonal

conventi onal

sl eeve nonopol e.

quarter wavel ength nonopol e nounted on a small ground pl ane,
helical radiating elenment coupled with a cybi ndri cal
As can be seen fromFigure 6, it is possible

it

a

conducting sleeve or a

]Eci c]gmf2 |3 gumz a 7rb(r]I oadband waaﬁ?hﬁdapﬂeﬁapohawaig:ﬁxdaDWa@%&atmqg toeadmncy
(0] an a eratl Le nc
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is, in the examsparatsso fiidm 2@ MiseMe( 83emnkht+Bg3aMiiplayteid?. 85%

of the presently avail abl e nonopol e antenna structures are capabl e of
providing a bandwi dth as wi de as that provided by the present invention.

8. A broadband monopole antenna according to any
preceding claim, wherein the monopole radiating element is
surrounded by a dielectric which separates the monopole
radiating element from the sleeve element.

9. A broadband monopole antenna according to Claim 8,
wherein the monopole radiating element surrounded by the
dielectric is further separated from the sleeve element by
a further dielectric.

10. A broadband monopole antenna according to Claim 9,
wherein the further dielectric is air.

11. A broadband monopole antenna according to any one
of Claims 7 to 10, wherein the dielectric is selected to
allow operation of the antenna over a desired operating
frequency range.

12. A Dbroadband monopole antenna according to any
preceding claim, wherein the sleeve element is grounded.

13. A broadband monopole antenna according to any
preceding claim, wherein the antenna is manufactured from
a length of coaxial cable having a central conductor, a
layer of insulating dielectric and a surrounding coaxial
conductor, the monopole radiating element comprising the
central conductor, the sleeve element comprising the
coaxial conductor and the monopole radiating element being
separated from the sleeve element by the insulating
dielectric.

None



Preferably the nonopole radiating element 7 is separated fromthe sleeve
el enent 8 by a dielectric which can be either a suitable |nsurarlng

mat eri al such as, for exanple, polyethylene (relative
2.28), Teflon or a liquid or gas such as air. In th HMJHE
Figures 4 and 5, the nonopole radiating elenment 7 is f’UI % tsumr

a dielectric 9 which thereby separates the nmonopol e radiating el ement 7
fromthe sleeve elenent 8. The sleeve eleggnt 8 is further 'separated from

t he nonopol e radiating elenent 7 by a further dielectric 10 | ocated between

the sleeve el enpnt 8 and waaamhactﬁbﬁopowrra}wrmg b&eo&amﬁ?oleo any
radi ati ng el enent or, I he

{
further diel ectqre(?edln? ‘fgaf"ﬁ' Oe'jﬁserm qihei § %gg’gf%i%#%tﬁg{?ﬁ R RN

nmonopol e ant ennigea manufactured from a conductive hollow tube or conductive
mesh or braided structure.

15. A Dbroadband monopole antenna according to any
preceding claim, wherein the antenna is operable over the

VHF/UHF fregquency range.

16. A broadband monopole antenna according to any
preceding claim in combination with a radio receiver,
wherein the sleeve element is located substantially inside
the body of the radio receiver, a portion of the monopole
radiating element projecting from the sleeve element and
the body.

17. A broadband monopole antenna according to any one
of Claims 1 to 15 in combination with a radio transmitter,
wherein the sleeve element is located substantially inside
the body of the radio transmitter, a portion of the
monopole radiating element projecting from the sleeve
element and the body.

18. A broadband monopole antenna according to any one
of Claims 1 to 15 in combination with a radio transceiver,
wherein the sleeve element is located substantially inside
the body of the radio transceiver, a portion of the
monopole radiating element projecting from the sleeve
element and the body.

19. A broadband monopole antenna according to any one
of Claims 16 to 18, wherein the projecting portion of the
monopole radiating element is flexible,



enbodying the present invention from a Iength of commercially

avai |l abl e coaxial cable. Comrercially aval ﬂ"m | e has a
central conductor; a layer of insulating dielectri uﬂmmu'ﬁm)ﬁﬂ i ng
coaxi al conductor. The nonopol e radiating el enent 7*cohprtses tshe*central
conductor, the sleeve elenent 8 conprises the coaxial conductor and the
nonopol e radiating elenent 7 is separated fromthe sleeve elenent 8 by the
insulating dielectric 9. The sl eeve el eneng28 and the nonopol e radi ati ng
elenment 7 are cut to the required lengths [err]2, [err]1, being 0.26[err]2
and 0.264[err] Jzor.eslo?ecmi \tﬁﬂr?adb%hd acbtmﬁcm@ew&emmoldcz:aiﬁdmmg &fo drye one
present inventi ows ev. 0 n 51to
be fully houseéa ARt Pié ﬁan%gét n{hg %tér%gael Ve 4‘?15%5% %r
transcei ver 1200a3$lﬁhf@t¢darrangerrent |s shown in Figure 7. Thus, in
contrast to conventional nonopole antennae, the feed for the nonopol e
antenna 5 can be located within the handset 11 of the radio transceiver,
for exanple, and the only portion of the



nonopol e antenna 5.projecting fromthe handset 11 conprises that portion 7A
of the nonopole radiating elenent 7 which is not surrounded by the sleeve
el enent 8, this projecting portion 7A having a | ength of approximately
0.26([err]1-[err]2). Such an arrangenent provides a consi derabl e space
savi ng over the conventional quarter wavel ength nonopol e antenna which
woul d have a length projecting fromthe handset of [err]/4, where [err] is
general |y the wavel ength corresponding to t{w desired centre frequency of

t he antenna. A broadband nonopol e antenna 5 enbodyi ng the present invention
can easily be agpsirpdciro operate in frequency bands ot her than VHF/ UHF
frequency bands by selecting the dielectric used and the hei ght and

di anet er of the nonopole radiating elenent 7 and the sleeve elenment 8, the
relative | engt h&aoBroladbapdoMohepodei antegnalenent 7 and the sl eeve el enent
8 being kept wwthin the limts

A broadband monopole antenna operable over a
bandwidth defined between a low operating fregquency f1l at
a wavelength of Al and a high operating frequency f2 at a
wavelength of A2, which antenna comprises a monopole
radiating element; and a sleeve element enclosing at least
a part of the monopole radiating element, the sleeve
element having a length f2 of substantially 0.26A2 and a
diameter which is inversely proportional to the operating
frequency.

{Figure 4)
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to Zero at the selected dianeter. 2. . A broadband nonopoje_antenna
acgor di ng to Claim1, wherein the internal dianmeter of the si'&ﬁgesy@w% BEEN

is-typically 8™ 2mm 3. A broadband nonopol e ant enna jaccor g qgﬁ
Claim1l1l or 2, wherein the nonopol e radigtyng el ement has a |‘ength—~erI_of
substantially 0.264[err]1. 4. A br and nonopol e ant enna accordlng

to daim1l or 2, whegrein the |enggn of thesnonopol e radiating elenment is
(0.264 0.005)[err] ¥ 5. F oadband nonopol e antenna according to
any preceding claim| wherein the ffhatio of f2:f1 is of the order of 2.275:1
at a VSWR of 2:1. 6. A brjafipand opol e antenna according to any
preceding claim whgrein the | gng ////,{ sl eeve elenent is (0.26

yam
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0.005)[err] 2.
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10 7. *° A. broadband nonopole antenna according to any preceding

cl/aifn wherein the nonopol e radiating el enent is separated fr BEEN
el enent by a dielectric. 8. A broadband nonopol e anten HEE i%@
to any preceding claim wherein the nonopol e radiating elenen REPLAGC |
surrounded by a dielectric which separates the nonopol e radiatlng el ement
fromthe sleeve elenent. 9. - Abro Qand nonopol e antenna according to
Claim 8, wherein the nonopole radiatin ment surrounded by the
dielectric iﬁﬂkﬁrther separat.ed fromthe sleeve el ement by a further
dielectric. A broadband nonopol € ant enna according to daimJg,
wherein the further dielectric is air. 11. A br oadband nonopol e antjenna
according to anyjone of Clainms 7 to 10, wherein the dielectric is selegted
to aIIOM/operatibn of the antenna over a desired operating frequency rgnge.
12. A  br odilpard—rpAopel-e—aht-erRa—attordi-rg—t-o0—any
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preceding claim wherein the sleeve elenment is grounded. 13. Ay;%yg Copl
br oadband nonopol e antenna according to any preceding claim wherein t?ﬁ(
ant'enna i s manufactured froma |l ength of coaxial cable having a central
conductor, a layer of insulating dielectric and a surroundi ng coaxi al
conduct or, the nonopol e radiating él enent3conprising the c
the sl eeve el enent conprising the coaxial conductor and th
radi ati ng el enent being separated fromthe sl e el enent 5@?E§@gmg@ﬂgsﬂﬁ T
di el ectric. 14. A broadband polfe amt enna accor qi ig is ﬁng
preceding claim wherein the sleeve elenmgnt] is [flexible and ifs R ep
froma conductive hollow tube or conducti mesih or brai de ucture. 15,
A broadband nonopol e antenna according tag any preceding ¢laim wherein
the antenna is operable over th@ Ih

IR IR AR
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VHF/UHF frequency range. 16.

A broadband nonopol e

to any preceding claimin conbination with a radi o recei
is located substantially inside the body p

sl €eve el enent

receiver, a portion of the nonopole

sl eeve el eme
to any one o

wherein the sl eeve el enent

radi o transmik
fromthe sl eeve el enen
according to jany one off dgjns 1 to 15 in conbination with a
transcei ver, mwherein the sliigeve gment is | ocated substanti
body of the rfadi o transcei \jgr, p i

projecting friomthe slegve ¢l

ter,

and{t he body. 18.
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n nd the body. 17. band nonopol

E ia:#sgi to 15 in conblnatlon with a radio
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a pﬁ(fi of the nonopole radiating e
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19.° . A broadband nonopol e antenna according to any o
18, wherein the projecting portion of the nonopol e radi . LR fremeef =
flexible. 12 20. A broadband nonopol e ant enna acc r‘di ng to a%gor&e

of Clains 16 to 19, wherein the antenna is provided withja} cadxAdR
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