LOW PROFI LE BROADBAND MULTI PLE ANTENNA The subject of the

I nvention relates to the nmultiple antennas that are used notably for radio
comuni cati on equi pnent. 5The antennas according to the invention are
applied, for exanple, to equip vehicles and for a frequency band varying
from 225 to 400 MHz. They may operate with space diversity, all the antenna
el ements form ng the antenna then operating in one and the sane frequency
range. . The antennas may al so consi st of several antenna el enents operating
in nmutually different 'to frequency bands. The position of the different

antenna el enent s; hor Bpg I BRANIHARD MELFHBIVE ANTENRG anot her, depends on

t he application. _ An antenna according to the invention nay take
the formof a whip, also known as "low profile", have at |east two

| ndependent 1 NPUfg Sl @ ine IHBhES rel£ @b 35 Tn& A dhieRREd B! Coverage

and be predi spos processing of spa Iversity type.
Her ei naf taex usad tdtebldésoadiptchomunidagor gap@swndn "l ow profil e" corresponds to

Lhe transver sal st ons, oh diacaRLARNBLASEL LonkhokrsabBesay 11

sectioh. It is kho practice t uce a ant enna i hcluding a 20
power suppleyuipeesticiedand doramleayerfdygores varirantion 228 osf¥tMinzel y seen in
perspectiye and seen._ in,.C L[,0 ep stem

consi sti h’ée%]mag qqeir%tg Wgtlhpé(’g)?agé Pﬁg%ﬁg’l %’2 F%gﬁﬁ%ﬁﬁ&%ig%@p%ﬁ%@?ﬁﬁéﬁ%l enent 1s and
a bot t omenranhatihdrgomdratingnit obb and thésafmer eayfenay sdaget Theragteonasl di pol e 2,

pl aced collinearly.to.th i 1 onsi.stlng of I ating
el enent ¥ "’ﬂscf H%X% qg?%rof%gé@guﬂgﬂ]%p gw%rﬁér%@rrﬁﬁgﬁi%ﬁﬁﬁeﬂ ) and a
bot t ofp ekegaricyHandk sthe podithe of the different antenna elements forming the

antenna, relative to one another, depends on the application.
An antenna according to the invention may take the form of a

whip, also known as "low profile”, have at ieast two independent inputs or
power supplies, retain an omnidirectional coverage and be predisposed to
15 signal processing of space diversity type.

Hereinafter in the description, the expression “low profile”
corresponds to the transversal dimensions of the antenna itself, that is fo say
its section.

It is known practice fo produce a double antenna including a

20 power supply means. For example, figures 1A and 1B (respectively seen in
perspective and seen in cross section) represent an antenna system
consisting of a first dipole 1 consisting of a fop radiating element 1s and a
bottom radiating element 1b in the form of a skirt, a second dipoie 2, placed
collinearly fo the dipole 1 and consisting of a top radiating element 2s in the

25 form of a counter-skirt (overturned skirt) and a bottom element 2b also in the

| form of a skirt, a first coaxial cable 3 passing through the assembly 2b, 2s, 1b
and powering the dipole 1 via the electrical connections of its core 5 with the

element 1s and of its sheath 6 with the element 1b, a second coaxial cable 4

powering the dipole 2 via the eiectricai‘ connections of its core 7 to a quarter-
wave trap 9, usually called “stub”, at the level of the point A and of its
sheath 8 with the element 2b. The drawbacks with this type of structure
notably stem from the use of the stub. In praclice, it is known that the
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formof a skirt, a first coaxial cable 3 passing through the assenbly 2b,
2s, | b and powering the dipole 1 via the electrical connections of its core
5 wth the element 1s and of its sheath 6 with the element 1 b, a second
coaxial cable 4 powering the dipole 2 via the electrical connections of its
core 7 to a quarter- 30 wave trap 9 usually called "stub", at the level of
the point A and of its sheath 8 with the elenent 2b. The drawbacks with
this type of structure notably stemfromthe use of the stub. In practice,
it is known that the 2 effectiveness of the "stub"” is governed by the

7o 2 60 epperens O bne PR Rk ARt ol T ot 5

di anet er igbetidreecabl es that pass through it, L the length of the stub and
A. the wavel ength.a%i &ge_t?e éf e&‘tc)i veness of the stub increases in direct
proportion to the FaPeht 9%93 Ela e Zstub, the result is that, as the
bandwi dt hyifro Ae < @oargd hec onBsngitistetiantdier ofathuestulgqlitheeabdznentD becones

e oy e b e el bas o TPHEEndRbrthe QLRREH hE for 2

wavelength. .
Since the effectiveness of the stub increases in direct proportion fo

the apparent impedance Zstub, the result is that, as the bandwidth to be
covered becomes wider, the vaiue required for D becomes greater, which

10 runs counter to'the search for a low profile for an antenna while retaining a

wide antenna bandwidth.
Another double antenna structure is described in the patent
FR 2 300 429 and represented in figure 2. This antenna system consists of a
first dipole 1 consisting of a top radiating element 1s linked fo the core 11 of a
15 | multi-axial line 12 and a bottom radiating element 1b linked to the sheath 124
of the multi-axial line, a second dipole 2 consisting of a top radiating element
2s linked to the sheath 12, at the point 10 and a bottom radiating element 2b
linked to the sheath 12, of the multi-axial line 12. Such a system, while
effective, does, however, present the drawback of requiring the

20 implementation, in order to cover a wide frequency band, thick radiafing

slements, for example, cone sections, disks, efc., which resulf in an increase
in antenna size, which runs counter to one of the objectives sought, namely,

to minimize the size of the antenna while retaining a desired bandwidth.
One of the objectives of the invention is to provide an antenna
25 system which is capable of covering a wide frequency band based on thin,
and therefore low-profile, radiating elements. To achieve these objecfives,
the structure of said antenna makes it possible to power collinearly disposed
dipoles without using “stubs” whose transversai dimensions are significant

when a wide frequency band has to be covered.

A double antenna, produced according fo the invention and
operating in the 225 to 400 MHz UHF band takes the form, for example, of a

whip 2.5 m high and approximately 25 mm in diameter, whereas the similar
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w de antenna bandw dt h. Anot her doubl e antenna structure is
described in the patent FR 2 300 429 and represented in figure 2. This
antenna system consists of a first dipole 1 consisting of a top radiating
element is linked to the core 11 of_a 15 nulti-axial line 12 and a bottom
radiating element Ib linked to the X¥heath 121 of the mul ti-axi al line, a
second dipole 2 consisting of a top radiating elenent 2s linked to the
sheath 121 at the point 10 and a bottomradi ating el enment 2b linked to the
sheath 122 of the multi-axial line 12. Such a system while effective,

does, - howgN ke dif FRCRbrldl Cidlihih afkoRind RAU IghEr LhEwBH! fRlegent ation, in
order to cover a w de {reque cy band, thick radiating elenents, for

exanpl e, diametesgreticotisn Wbk etc., which result in an increase in antenna
si ze, whi r N . 0N t.he [ eCLive , ly, to

m ni m ze ﬁ%e O@the%g?m‘% ﬁé"%’ﬁ't"gnﬁeéaq%%it{’]ea 9@%"’3@'%95‘5’%%% TP i dth. one
of the objnéinavesmpisinderti isasihtionlipades, oeqrhodiptee dn denigeated 25 syst em whi ch
is capabl e_of.. co i i e I and therefore

| ow pr ot 1B e Rp e e 20RO et P Lt ar e
of sai d amtdenantannakeing popessi by & coayaweabieotdmprisind v dérepssed di pol es

i t hout : el » ; ; diode £ wh
W de 't r edeRayBAROr KRRl RS e BRI R VeI I R P Giced
accor di nghtractehieed invibat it compnstsad éaast thegollowing eled@dnts errdf@edez UHF band

t akes the_ for for example, of -a whip 2.5 m high and approxi mately 25 mm
in di amet qat%}lﬁr@ggglpwé simlar devices on the market designed according

to the priar atbpowdd k=hausaagadiated &p gareaf esid ahaemnd Ofhidipofthe obj ect of
the invention relates to a | ow file broadband | tiple, antenna

conpri si ng aPD1 %r'sf%atd%%loé@?{r%&%‘ﬁ 24 eﬁa?fpﬁn%yﬁﬁﬁﬁﬁtﬁﬁ@ consisting
of a top ant appaor &Rt mkisaxéd daldic ohippigingnt eiyzthebmdBtbollsdn, sai d ant enna
bei ng powered by ,a coaxial cabl. onprisin aore, an heat hs arranged
concentri cal I’S}d'éfi‘rﬁ]nﬂ efRat ?be?fe\‘ﬁ'f%{qq 'S \98?'3%?%%5#?0%% grépr?,%e fﬁar acterized in
that it conpridggRentt theasis, the follow ng el enents arranged as indicated

her ei nbel ow. 10e a dipole D1 (k=1) arranged in the top part of said
ant eriifa, sai @ eANREFion device positioned between"a top element Dy of a dipole

Dy (k>1) and the bottom element Dy, of said dipole Dy, the top element

Dy is connected at a point {o the sheath Qf index (k-1} of the multi-
axial cable after the assembly comprising the core and the sheaths of
index (1 to k-1) has been wound in Q turns around a magnetic care
20 and the bottom eiement Dy, of the dipole Dy is connected to the sheath
of index k at a point, and in that [said connection device comprises at
least] at least one single-wire winding of P turns arranged on the same
magnetic core links a bottom point of said bottom element Dkb of said
dipote Dy to the sheath of index (k-1) at the point corresponding to the
25 start of the winding in order o provide the broadband impedance

matching and the power supply for the dipole Dy. -

 The magnetic element is, for exampie, a toroid or a tube.

All the dipoies Dy forming said antenna can operate in the same

30 frequency range.
The dipoles Dy forming the antenna can also be powered with

different powers.



Dl conprising at least one first top antenna elenent Di s connected to the
core of said nmulti-axial cable conprising n sheaths and the bottom

i ndi vidual elenent Dis of which is connected to the first sheath adjacent
to the core, 15 a connection device positioned between a top el enent Dks of
a dipole Dk (k>1) and the bottom el4nent Dkb of said dipole Dk, the top

el ement Dks is connected at a point to the sheath of index (k-1) of the
mul ti axi al cable after the assenbly conprising the core and the sheat hs of
index (1 to k-1) has been wound in Q turns around a nmagnetic core 20 and

t he bottom el em::&jh %{g age dI[ ol e Dk |stconnecged to the sheath of index
k at a point, EANYSEPN (XS0 (PEERASCET SRISIEG DE LD AHMREENIAR | east] at

| east Oneie§§tngh@@Mdnﬂa%d&ﬁberg0EwcP diptiles esdrapget: kndédignmedn,mgnetic core
| i nks a bottom point of sald elerre b of said di e Dk to the
sheat h ofcqns&@&g pke 19p apteppr e 8? éb??‘é@&%ﬂ@h@m@f}“?ﬁ ’”Z‘%’Et Pt of the

wi ndi ng léh;@%%hnmem@%v@eed e Ebédlﬁ@ﬁ)&ﬁd!el @mﬁﬁmﬁ@armirémnaq\mand t he power
supply for the dipole Dk T ment for exanple, a toroid or
a tubeb sheaths arranged %npefﬁtﬁea |?f8P8é tgﬁ 4065 n*("ﬁ@ ks &R ARt B can oper at e

in the saimyR%fZ8Gvens\ d’cﬁ‘ﬂﬂﬂ%es two separate tH&xigl dyb'iﬁsa PwihpEMNg t he
antenna can al so be powered with dlfferent power s

The
i nvent i orANEY toebmeRNackRdae Wit SRRt Sadio CrRlss |aﬁ6 indhatdhet one antenna

conpri si ngrd WPHHAIfRAcBBle c%@r‘é@ptﬂ'ld%%&hé‘eﬁ@&hagﬁaﬁ% nigenstrt dgrg of a top
antenna el enment Dks and a bottom ? el ement Dkb, said aptenna being

power ed ¥ thedosatian andpinetheb g | it &aBiedceTRsPondndating arr anged

conceng i Gallshnalr Quist éﬂégtrp%%reaéﬂé Qed"orﬁ(?dh@htﬂ &xtdndy inkb thehprast eri zed in
that it conprises two sf&fgate coaxi al cables allow ng said antenna to be

connect edntanly boa iangr sitfedentdeiPs cenagmied & thegre Af PEFECOMECEIF e of the

first calle GALESRANGRAR b et 8tohd daBRsVABIiSlcBn@k: #ie core of the
invention and in’'that. the sheath of this cable corresponds to the 10

ext ensi oenefanrgther esd ashiaitel tovihequatar-skirs ata meind b &t ferexa 8WAIE" nto t he space
Int only ufficient to be connected to the core of the second
cabl e at “pa\(lsgﬁalnu?r%g@g?il d sheaths of the first and second cables are in
contaci with onéhertiipdies aegndoraxempialasaried ta opstate & thekireauensy a point Mto

forma q%{qtﬁ %@U@/@-&E“” system 15The di poles are, for exanple, adapted
to operate % requency
Other features and advantages of the device according to the -

invention will become more apparent from reading the following description of
an exemplary embodiment, given as a nonlimiting illustration, with appended
20 figures which represent:
¢ figures 1A and 1B, a first exemplary antenna using a "stub” according
to the prior art,
o figure 2, a second exemplary antenna structure according to the prior
art,
25 o figures 3A, 3B, an exemplary antenna structure according to the
invention,
s figure 4, the detail of an exemplary embodiment for the po.wer supply
system, '
o figures 5A and 5B, other exemplary embodiments for the power supply
30 system,
. figure 6, an antenna incorporating a mean for limiling, or even

cancelling, the leakage currents,



range [225-400 MHz].
to the invention wl
description of

O her features and advantages of the device according
| becone nore apparent fromreading the follow ng
an exenpl ary enbodi nent, given as a nonlimting

illustration, with appended 20 figures which represent: figures 1A and 1n,
n first exenplary antenna using a "§tub" according to the prior art,
figure 2, a second exenplary antenna structure according to the prior art,
25 figures 3A, 3B, an exenplary antenna structure according to the
invention, figure 4, the detail of an exenplary enbodi nent for the power

supply system

the power sapgigyresodsse

fi_/%ures 5A and 5B, other exenplary enbodi ments for
7B f #yeMRlanynerahedRient i icBep8pUes de a nean for

limting, or eWRRA:&RBGR hitBBna Rathreak@gereh £88lshd 5 figures 7A and 73,
an exenpl ary enbodi nent of the device for connecting the antenna structure

to the radi e digure 8 angchematic representation of the application of the invention
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to an antenna structure comprising n dipoles, and

« figure 9, the detail of the power supply system for the esxemplary

antenna of figure 8.

in order to better understand the object of the present invention,
the description will be given as a nonlimiting example in the context of a low-
profile double anténna used for radio communication equipment, in particular
in the 225-400 MHz UHF (ultra-high frequency) band, intended for instaliation
and use on stationary or moving vehicles. The antenna can thus be usedin a
space diversity context, that is fo say that each antenna element operates in
the same frequency range. The antenna may operate in transmitting mode, in
receiving mode or even in transmitiing/receiving mode.

More generally, the antenna structure may also consist 61‘ a
number of dipoles n with n greater than or equal to 2. Each dipole can be
adapted to operate in one and the same frequency range, or even in different

frequency ranges.

Figures 3A and 3B (respectively seen in perspective and seen in

******** n mplary embodiment of a double an

according to the invention.

The antenna consisis of a first dipole 1 consisting of a top
radiating element 1s and a botiom radiating element 1b forming a skirt (figure
3B), the cylindrical form for the radiating elements is taken in the example to
make it easier to understand the text, a second dipole 2, placed collinearly fo
the dipole 1 and consisting of a top radiating element 2s forming a counter-
skirt (overturned skirt) and a bottom element 2b also forming a skirt, a triaxial
cable 14 consisting of a core 14, a first concentric sheath 141‘and a second
concentric sheath 14;. For the mechanical strength of the core and of the
sheaths, the spacé between them may in practice be filled with ‘a diglectric
material such as polyethylene or PTFE, not represented here for reasons of

clarity.



figure 8, a schematic representation of the application of the invention to
an antenna structure conprising n dipoles, and 5 figure 9, the detail of

t he power supply systemfor the exenplary antenna of figure 8. In
order to better understand the object of the present invention, the
description will be given as a nonl8mting exanple in the context of a |ow
io profile double antenna used for radi o conmuni cati on equi pnent, in
particular in the 225-400 MHz UHF (ul tra-high frequency) band, intended for
installation and use on stationary or noving vehicles. The antenna can thus

be used in a space diversity context, that. s to say that egach antenna
el enent oper at es ! MhURBABNCEREYRG RENRNEYPALAGEE éﬁ?}‘@egd?é’ﬁ Cﬁag’yoperate in

transnit th8gofME8en bithd Bofe LAty itNgiomasiement By and bytHer @msBtidn dfg/ r ecei vi ng
ener al ant enna stru%ture m ﬁ;so consi st of a

de. Mo | th
mnger ofth@lifﬁc&‘ﬂls‘é‘?a{’i‘e 1P Wegpéﬁa‘%r@re(??rﬁﬁﬂ" of: Buaysteg rpay ®fpol e can be

adapt ed tR,AnRhatiRpedErREABEInG RECSIBRBOWH G5 HRIBEYSKNIBAGE thedbrt@wEN i N
respectil \(el seen 1 n

di fferent frequency ranges. 20Figures 3A and 36 (1

e spebt HasTaA bobeaan h CpiEs TP RS PR S WBRD. P BRAEPIY enbod rent

of a doub}e,ARt-eaRAnGEEMEHRGLER, i& A6t Fapvaishtaa. . The antenna
consists of a first dipole 1 consist,j nEaKgf_ a top.ra |%t| ng elenent Is and a
bot t om r adi at i ng'hel aawert SYRPlY demihegdiRol ¢ rie 3189 gfiuePe ”§%¥,tyﬁeme cylindrical

form for the £adlahd RehribasRbE fhel cbali@Reath 14)80 GBI bRmiBike it easier
to under tang thé text, a second di | aced co]|jnearly to the dipole

le 2, plg .
1 and coRbiatthegoist 262ap By ARy iEe qu*egﬂimlgz‘w%ﬂnwhﬁhas BBGRY er - skirt
(over tur pegs3ithd )w@élgmane%tm ) SRMevdR F Shsie®, riGampikiort, a triaxial

cabl e 14 consisting of a core 140, a first concentric sheath 141 and a
second 3@ wiodioe @ rdfdhe rewion of sabledprthe fermat RakmearorYstEARTHN®f the core

and of tpsﬂiah%ﬂrlés ork 8, SRAGEHRESIMSH of PRBHZRM 14 didfld s8wbé, filled with a
dielectric materia such as fbm ye&r%l ene or PTFE, not represented here for
, aro

reasons tfeseltapisigments2s and b2 MAICHR Garnenf 98 SpEne?: Fdbply of the
s and by ) e e e B ol F el ement 1 b,
t he swpst endsafywiict isulectdcaly seabegied itmfedelprenhal ahthepadntraduand known to
t hose Sk{h'el gtﬂeai @ncﬁ QJ? viidn %ngonnected to the sheath 144 at the start of the
| winding 21 (considered starting from the bottom antenna element 2b of the
dipole) at the point 25, and of a link 26 between the sheath 141 and the top
radiating element 2s at the end of the winding 21. The single-wire cable 23 is
20 itself wound around the magnetib core.

Similarly, o mazke it easier to understand the invention, any

milarly,
additiorial circuits known to those skilled in the art to improve the broadband
ifnpedance- matching are not represenied; for example, it is possible to
mention the use of an LC plug circuit linking the elements 2s and 2b, and/or

25 an LC resonance circuit placed in series with the secondary winding 23. The
function of the element 20 is notably to produce an excitation by magnetic
coupling and thus make it possible fo widen the frequency band in which the |
antenna can operate, and do so without having to use so-called *thick”
antenna elements and, de facto, without increasing the size of the antenna.

30 Figure SA represents a first variant embodiment for which the
magnetic elenﬁent or magnetic core 22 is a toroid 28. This form

advantageously makes it possible fo obtain “tighter” magnetic coupiing and



5 inserted between the core 140 and the elenent is which, in order to
sinplify the understanding of the invention, is not represented.

The power supply for the dipole 2 is also of unbal anced type, produced by

t he connection of the second sheath 142 to the bottom el enent 2b at the.
point 27 and by the device 20 detaifed in figure 4, which is placed 10
between the two el enents 2s and 2b. The device 20 consists, for exanple, of
a winding 21 of the section of cable in the formof Q turns, consisting of
the portion of the core 140 and of the portion of the sheath 141 situated
bet ween these two. el enents 2s and,2b round .a magnetic el ement or core 22,
of a seco%&fi%y %Aﬁfcwﬁt% ?F"rat”ﬁfeﬁsﬂq E@oﬁiﬁgér %iﬂ/ frgqg?'ﬁcﬁﬁwqet% e 23, one of
the 15 engsgizhgwlintintd oF ted dipblel cal |y connected to the el ement 2b at the

poi nt 24 and the_other_end of which is connected to the sheath 14, at the
start of the wi nBHE 5% rﬁe@ﬁg?t&eﬁr@g"%"t i ”ﬁg?”?qufﬁ’?rﬁe%béﬁ’f%hi@ntenna
elhem?ﬂt Zﬂa@ietkhﬁeﬂbﬂpbﬁha@heﬁ&eor@f)izﬁtis%,tu@é\(igoﬂ“h% fd'(;mk?%ﬁﬁ@eﬁ wegn t he
sheath 141 and the to adj ating ele t.2s at_the._en t he wi ndi ng 21.
The si AglROSH toﬁﬁlaépa?% desgfti@‘qgiyé’ﬁlwﬁabﬁﬂ?téwmhfPi"é” netic core.
Simlarl yi( to rrak@u;ihet &&@%)(r;@létlaﬁt@ _Hn-d@{:@ﬁta@dqﬂddﬁnérﬂvmtdhohmmal?@y itggdi g i onal
circuits known to those skilled in the art to inprove the, broadban

i npeqancéjoﬁé’P iWWetonmprP%epg%%&?EQH?’f%Pe%?pfr’@, twq Ipdividd@dsi bl e to
mention tdi@ertag 10ndan FobeRbmplieCinisybt dfiaflshgembhies eheapRkrulsyand 2b,

and/or 25 an LC resonanc? circuit pl aﬁe in series wth the secondary
wi ndi ng 23tedHa HanedseoR’ & UpReNePeHiCNapNe!ssYitRplly OB dBisce an

exci t a4 i GRpReBENEd Bies APl dditreaitd dduies TBKS éﬁar@@?ih@hﬁaﬁo@pw den the
frequency Band in which the antenna can operate,_and do so w t hout having

to use sdhesahgaty 14t piyated befvesn dhe PRIRERES Tadif 2dEhe HEtstioneefbut i ncreasi ng

the sizeyoft i§ BRiAHMOANRS-IMQ orFlaBUSIE REISABHE R MeBrAChTdS oHans ant ,
enbodi nent for which the nmagnetic el ement or magnetic core 22 is a toroid

28. Thi s skgaca adihanitiegto @sr ihpakeseasespe Jdaspuriing kiwaen the fWht er nmagneti c
coupl i ng; ARfual anibhgseby facilitate the transfer of the RF (radio
frequency) power to the radiating el enents of the dipole, Fi gure
53 refif esents anderxempiary embodinridiatehne dpeble\ittennat sieemigeréer ¢ el enent or
magnet i c bahd 188 aShtion NindidrRSHT WK Gndids. FiglRss 7l gnd 0 use a cable
14 of ri échétfe;é%d\%ﬁ%h ?l‘s rr110t Ig"ui tg’bl e for Wl%ﬁpddl nsg. g Figure 6
represenvs (@spa¢tiva!mpse@maerﬁ@ﬁ@twmr@hsae@wwms speseRRresatitabl y, to

pr ove LigadaGaRhbABnRRIESA bl &88 thldAlfbo e R amnbepnd 2. For
exanpl e, thi's type of arrangenent i$ nore particularly suited to the case
of a usethermnéermalie ivhiianranitigyreceiNer S&is wifhdwva separgtelaxiabrablesrent , the i dea
is tagL,add ferri LT j ; : he ath 141

Si tugztoed bet Weeﬁ%t E%&gﬁ%@ﬁ@z%agﬁd@dyfés@%&&:ﬁ%%%?gﬁg eelﬁ}e%fﬁ%hat is thus

pr oducedcdriign webicer incerides Hwt profileda keqjdradranddnidesignatesethe dntesiot he surface of
t he sheaéfl%he gé}gdghus i ncreases the decoupling between the two individual
ant ennas. '

A preferred exemplary embodiment is fo position onily the antenna

part according to the invention in the space Fxt and to install the power
25 device 30 that makes it possible to connect two radio sets in the space Int
where no drastic dimensional constraint is imposed.

The device 30 comprises two separate coaxial cables 15 and 16
which make it possible to connect the antenna according to the invention to
two separated radio channels. A preferred embodiment is for the core 15¢ of

30 the cable 15 to correspond to the extension in the vehicle of the core 14¢ of
| the invention and for the sheath 154 of the cable 15 to correspond to the
extension of the sheath 144. As for the sheath 14,, this is extended into the

space Int only by a length that is sufficient to be connected to the core 16¢ of



15The exenpl ary enbodi ment of the double antenna given in order to better
understand the invention inplenments two di poles. Figures 7A and 73
(respectively seen in perspective and seen in cross section) represent. an
exenpl ary connection device of balun type that nakes it possible to connect
the antenna to two transmtter-receBver sets with two separate coaxi al
cables. 20 Ext designates the space corresponding to the exterior of the
carrier vehicle in which a low profile iR required and int designates the
interior of the vehicle. A preferred exenplary enbodinent is to position

only the antennpa part according to.he_inv lon.in e spac t and to

instal | the ﬁ?@lﬁewo%t'st%ﬁé’m”gg' Jg}!@g?ﬁlﬁt%?‘rﬁéé@”‘?ggb@g@?&aggﬁ&%c%‘l‘fﬁka two radio

sets in the BRAFEd Mith\ey ndierdarms bire lidkate s bapahtereRBE 8Riadthd s | mposed.
abl es 15 and 16 which nmake it

The devi ce 30 cogtpri ses two separate caaxi al ﬁ .
possi bl e PANCYHASEIM heYsiEip dintds A4St PRYITHE (LarRTYRAYS SR wo separ at ed
radi o champed Skilldd bk aherared HenbRsbtivenéss 6f 1 tyhe of Marinl bBcaphes30 the cabl e
15 to correspond to the extension irgj,the ve]hi cle of tge core 140 of the

i nvent PonPosiegPeRAing BickRkas hersiptive digpeteng) Be faurts-egiBe¥htP to t he

ext ensi onp@lyidniesirand Bnddids inbeabes. Giben Shesddrichddt thik ieick seriet ended into

t he space I nt onl by a length that is sufficien 0 be.conpected to the
core 260 e vegicle%her% is no drgastic dimensiona? constraint IIﬂ tthe c?esign op g’xe .

antenna.
Figure 8 schematically represents the case where the antenna

10 comprises n dipoles powered by a muiti-axial cable consisting of a core and
of n concentric sheaths in this example, the antenna has n broadband ports.
The antenna with n ports, broadband, with low profile, consists of a collinear
stacking of n dipoles powered by a multi-axial cable consisting of a core 14,
and n concentric sheaths 14y, with k = 1 to n.

The connections between the antenna elements and the sheath or the core
are made as described hereinbelow. A dipole k designated Dy in figure 8
consists of a bottom element Dy, and of a top element Dy, as indicated for
example by the elements 2b and 2s in the preceding figures. The antenna
comprises a dipole Dy situated at the top of the antenna, the top antenna

element Dy of which is connecied to the core 14, of a multiaxial cable

15

20

Fna wninie ¥

comprising n mutually concentric sheaths and therefore supplied by the
latter, and the bottom individual element Dy, of which is connected to the first
sheath 14+ adjacent to the core 14;. The first sheath is the sheath which is
arranged closest fo the core, the second sheath 14, of the muiti-axial cable is
the sheath arranged between the first and the third sheath 143 and so on.

25
This arrangement is no more than a convention used for the example of the

description.
The device 40 {figure 9) corresponding to the device 20 described
previously fs used to connect fo the other dipoles. This device 40 is
30 positioned between the top element Dys of the dipole k or Dy and the botiom
element Dy, of the dipole Di. The top element Dys is connacted at the point
46 to the sheath of index (k-1) of the muiti-axial cable after the assembly

consisting of the sheaths of index (1 to k-1) and the core have been wound in



the cable 16 at the point F. The sheaths 151 and 161 of the cables 16 and
16 are in contact with one another and are linked to a counter-skirt 31 at
the point Mto forma systemthat is usually designated quarter-wave bal un
by those skilled in the art. The effectiveness of this type of bal un
becomes 5 correspondi ngly higher as9the rel ative dianeter of the
counter-skirt relative to the dianeter of the sheaths increases. Gven the
position of this device inside the vehicle, there is no drastic di nmensional
constraint in the design of the antenna. Figure 8 schematically represents
the case where the antenna i o, conprjses di,pol es powered by .a nulti-axial
cabl e conQieFEny’ grURAR MPYERALF B%naié‘ﬂggﬂ? rt?) 0%8‘&?}%‘{ ﬁ'ﬁb f’%f"? exanpl e, the
fmt ennaf !’tlﬁﬁol@ mri%abﬁéuﬂefcpwm l.slhfema (ﬁﬂﬁ%ﬂlﬁ_av\ﬁtﬁdﬁ?cﬂnw bﬁc;l atsn@@@lbang, bvvi th

ow profile, consists of a_collinear stacking o .di pol es powered by a

ol € i S WS Q08 TSR i CBENGSRP SNG4 SRR At FechUHont s 14k,
with k = 44 49s Bottd elEMeert ORNBGHE Ssathef weier (k-heathb eaiepshteresit s and the
sheath or the core are nade as descrjbed herei nbel ow., A dipole k designated

b
Dk in Pi gheevigdivgnd] 46 PeFUR Bist POIRCBRRIERPeERIF MBI NG 208 M8l enent Dk,

as i ndi cajRdr 5eppigTRRe 8ipbk Kdteel ements 2b and 2s in the preceding
figures. The antehna conprises a dipole D situated at the top of the

antenna, the top antenna 20 elenment Di of which is connected to the core

140 of a nmulti axpalousRbheteRRTBAhS4tE B twBLhdRtdus 6RRERE bf ekigbeat hs and
therefore supplied by the latter, and the bottom i ndividual elenent D b of

whi ch i s cebineiceipalet Ype.nlagad are shevg e athesdpadeRdMdyal ABeRBR e 140. The
first,sheatifgiis dWhanshteath which is arranged closest to the core, the
second sheat% 142 of the nulti-axial cable is 25 the sheath arranged

bet ween the firs¥handhe Heoadhapd Kt ig &3 werdipul @nismnaTHIS vl r angenent i s

no nore ; i 2d for the exanple of the description. The
ngngad‘s%v%%ﬂ%m%e

device 4 ure 9) corresponding to the device 20 described previously is
used to cornegither o tornest ver radiopwsite that TN ©Perale defrapiensy 8vasisI t i oned

bet ween t he t&pggkggiBBér Hﬁ%uﬁiac{uﬁ%%%gd&ﬂ c I@r”Qnd& hesratd om el ement

Dkb of the dipo he top e S 1S connected at the point 46 to
t he steat h oflogsmex (k-1) of the nulti-axial cable after the assenbly

consi sting of 18,3873 AS Al inbIAS fén bt adiifly 0GBl Gifidve been wound
gain in directivity, or to connect to two reception channels to produce
the diversity function in space,
¢ or to connect a receiver and a transmitter in the context of a fufi-duplex

20 system, that is fo say, a system with simultaneous transmission and

The antenna can be implemented by using the usual techniques
for producing broadband antennas for mobiles, in particular the antennas of
25 the VHF-FM band, VHF-FM standing for very high frequency-frequency
modulation, namely: _
« production of the radiating elements from tubes (solid or braided),
e protection of the radiating elements under a radome, for example,
made of glass-fiber reinforced plastic (robustness, flexibility well suited

30 to repeated impacts on obstacles),




Qturns 41 around a nagnetic core 42 and the bottom el ement Dkk of the
dipole Dk is connected to the sheath of index k at the point 47 and a
single-wire winding of P turns, 43, on the sane magnetic core 42 |inks, at
the point 44, this bottomelenment Dkb to the sheath of index (k-1) at the
start point 45 of 5 the w nding 41 10.produce the broadband i npedance

mat chi ng and the power supply for the dipole k or Dk A doubl e
ant enna consi sts of two individual antennas of skirted collinear dipole
type, placed one above the other; each individual antenna io having its own
i nput . When the broadband antenna is a two- i nput antenna, this

will make it poedidipe of tha cenngripresystem avhigfewilt be plasae @ thakrseadi o set s

that can opergjend ani‘ernﬁgtgﬁncwln%\éaéIn@%&ébag\lﬁﬂm oM 1ROl eMH4 Ting a
br oadband coupl er and therefore 15l osses, or to conbine the two inputs to

form a singl e thagizaof g adewwly with a gain in directivity, or to connect
to two reception channels to produce the diversity function in space, or
to connect a receiver and a transmtter in the context of a full-duplex
20syst ém that i $he @nteapa i radigtnenstiiofresiosarding éothe invemioniis 8i on and

recepti OnmuJTt 8ie structure U?‘?hiﬁnéoﬁl?}@% §@Breb§pk MR ﬁ%&‘gs %m@&@%ﬁhe usual

t echni ques produci ng broadband antennas for In particular the
ant ennas mallztlsartsnerswnﬁvsbaadhwfq@ Bifhdew mie e thet carvecmeratsgha

frequencyy Eé %y&%@ t%‘?ﬂult grégé’rﬂgliﬁ‘ proflE AU iHeWho btr HaAdi ating

elerrents rom protection o e radiating
el ement s anteteas athrelgbnghe f:mple@mmpe Ofmﬂdéhibf d@lo@s@frﬂﬁitb@r andi af or ced

pl ast i 1f o ShAABHG REERe iClenidtdl Ll Yo hiSk! sk B AOL P ofERGRRbakigPact S on

obst a roduction o e connection system be pl aced
at the bagehophydicl dimemsiensaeidtheipoveh suppin systsmabl endlivekiabode on t he

profile g n% r}x?g‘?’\e% %Su&]cng iR&e80 LR BBwer supply by “stub”. It also offers the

possibility of adding complementary circuits o improve the impedance
matching. its structure is suitable for use on a moving vehicle, for a {actical
15 muiti-station use. It also offers the possibility of coupling in fransmission:
+ 3dB of directivity, a possibility of spatial diversity in reéébtion: fight against

the phenomenon known as “fading”.



The antenna or radiating structure according to the invention is a multiple
structure of thin collinear dipole type. It inplenents elenents with snal
transversal dinmensions, therefore with |ow profile, that can operate in a

w de frequency band. It presents a smaller profile than the known broadband
antennas through the inplenmentation of a thin dipole strycture and a 10
matching circuit instead of a so-callkgd "thick" structure. It offers

optim zation of the physical dinmensions of the power supply system by

mul ti-axial cable and nmagnetic coupling instead of a power supply by
"stub". It also offers the possibﬁ8P6§ addi ng conpl enentary circuits to
i nprove the inpedance matching. Its structure is suitable for use on a
novi ng vehicle, for a tactical 15 nulti-station use. It also offers the
possi bi | itt g miitipleupbidignd anttnnsith g $dveprofite BB cofrexghonéctol the trynsvearse

possibility of spatjial diversity.in receptiop: fight inst .th henonenon
known as bertficRg o] e B11ERRsCYORISITE S ASTRL VP BHROI6T Hado ) ARt GHIRE & th a I ow
profilse ybaln£Qf DRSRARLTOh iIRE zs{;@ﬂ&weﬁ%nﬁanmr@e@&& pf, Lie ankepNa
conprising at least two dipoles (1, 2, Dk), each dipole k 5 designated Dk

bei ng consteitatlentehyDan stig patenan tbemmgafed| véara raoapiel callel campogiee sagtienna

(140) " anti ) ehCacHEh ERReds Y <Pl RrRe e SO B B Rh AR £ (T4,

Wi th kK vagyindrds Qb b, §:0d BteSiid dhnegsRNG |Q@Onkifsilfgingteldngasd dikpred ol | owi ng
el ements di sposed as indicated hereafter: 10 one dipole DI, with k = 1,
di sposedas ndicaiedhsisaficsart of said antenna, said dipole DI conprising at

Lg?;twane f-i r%rg H@ggelr gﬁn&,ﬁﬂr&%ql %{gﬁgéeﬁiQn’ tﬁg?ﬁ'@%ﬁf)?ﬁ o?gaiﬁaaingen%?,r seaic( 140) of

lti-axia conpri si'hg sheat e ['ower ant’enna el ement
D b of which digoroDneshpdkin®at Restfdne HArsisiygat hnfehdd pleaghabendonhiectsdi d core
(140), said antenna being characterized in that it 15copprises af |east:
one connect i ol &diE (128) 0265‘1 p@gitk“?’ﬁ%e@%é"etcﬁg’é’ﬁs‘é‘ﬁ Ihﬁg%?hselaé%&“’t Dks of a
di pol e Dk, wi Ftehna nddi D, AFBEhiRALE RBA LSRN tgn% (th,fli pol e Dk,
sai d upper an%@ﬁggng e%ent %ﬁk %eing %oﬁnecté% at a Sgﬁﬁt eﬁgﬁttéﬂthe
sheat h of i ndskadekt 1) wfd tdoes r(idd.i sadi altermabbeing ndeirddreizad sientilay iof t he

core g140) and 90, of the sheaths of index (1 to k-1) has been wound into Q
tint9(41) ar AMRTISES ARGt i ¢ core (42) and said | ower antenna el ement Dkb

of said di gol g,DK,helng §aRaE 2@?@'()e)tﬁ6sﬁ1’%ﬁe<§’8&%9n9ﬁug Derkern?D, o0l Nt (47),
and in that sald connection device (20, 40) conpris at | east one
secondary si ndjbelevidy evithi ket hpndfthd®ldwar stena3 elahnap dhedf eridtdypls Bye nagneti c
core (42) conneé:ti ng _ . .

said uppeY antenna element Dy, being connected at a point (46) to the sheath

of index (k-1) of the multi-axial cable once the assembly of the core {14) and

magnetic core (42) and said lower antenna element Dy, of said dipole Dy
being connected to the sheath of index k at a point (47), and in that said
connection device (20, 40) comprises at least one secondary single wire
winding of P turns (43) disposed on the same magnetic core (42) connecting

25 at a lower point (44) said lower antenna element Dy, of said dipole Dy to the
sheath of index k-1 at the point (45) that corresponds to the start of the
winding of the Q turns (41).

2. The antenna according to claim 1, characterized in that the magnetic core (42) is a

30 torus (28) or a tube (29).



25 at a lower point (44) said |lower antenna el enent Dkb of said dipole Dk
to the sheath of index k-1 at the point (45) that corresponds to the start
of the winding of the Qturns (41). 2. The antenna according to claim
1, characterized in that the nagnetic core (42) is a 30 tidrus.(28) or a
tube (29). CS 1.t. P 12 3. The antenna according to claim1,
characterized in that all of the di pgbes Dk that constitute said antenna
operate over the sane frequency rangeand are supplied with the same power

value. 5 4. The antenna‘accordinﬁ to claim1, characterized in that the
di pol es Bk Thaanteaphatcerdieg ¢ plaim it ehmactariedspipps dl ohherdigeles Skdhat power s.

5. An ant : iS4 I t o, Qi claim1l,
compr | o1 B A B e R e R A SRR b S by
an upper tHdsaantweavaluenent Dbs and a | ower antenna el enent Dkb, said

antenna being fed via a coaxial cable conmprising a core and two sheat hs
di sposed in a concentric nmanner around said core, with k being equal to 1

or 2, schar agkesjighd dRotdd@d tb lIGRAM! chRRctkMBed GPaRAL ﬁlec@%&eﬁlDP@@t es (15
and 16) allow ng the connection of said antenna to two separate radio
channel s coratitiité thetadnienng hee sgppléed WBblifefrentipowers: st cabl e (15) corresponds 15
to an extension in a vehicle of the core (140) and that the sheath (151) of
said first cable (15) corresponds to an extension of a first sheath (141),

with a sgcond ashest hyédh2romptiangi Agicast ond SRR6E LckeBidin®Rb Yolint N,
sufficient length so as to be connected to the core (160) of the second
cabl e (16ympising pup Atpokes, gug direlidatdgsispated Dinbeing ryngftuediby 41 vrper cabl e
(15) .and i n el i .n~cont: i of her and
%0 bePng ReuRatngRige ind 8 1ot HMhnRC ok DR R Shicthy BeB8Tl B0 0N ke
a quart ecoantal eablal aompsigBigeancore arfll twih shaatifsedisposatdn andenoa®ris ys4rgB? accor di ng
to any one of cl ains

o ot SRSk P i LS5 Sl 1 LRSS, B et oned
separate coaxial cables (15 and 16) allowing the connection of said antenna to two
separate radio channels, and in that the core (15¢) of the first cable (15) corresponds
15 to an extension in a vehicle of the core (14¢) and that the sheath (15;) of said first
cable {(15) corresponds to an extension of a first sheath (14;), with a second sheath
(14;) extending into a space (Int) only with sufficient length so as to be connected to
the core (16g) of the second cable (16) at a point I, said sheaths (151 and 161) of said
first cable (15) and of said second cable (16) being in contact with each another and

20 being connected to a counter-skirt (31) at a point M so as to constitute a quarter-wave

balun system.

6. The antenna and antenna system according to any one of claims 1 to 5,
characterized in that the dipoles are designed to operate in a frequency range of 225-

25 400 MHz.



