"110111111111111 LOWN PROFI LE BROADBAND MULTI PLE ANTENNA - -=-=-- Thé Subj ect
of the invention relates to the nultiple antennas that are used bly for
radi o communi cation equi prent. 5The anflennas accor di ng gwmm&mmmﬂﬁl on are
applied, for exanple, to equip vehicles and for a frequ yi ng

from 225 to 400 MHz. They may operate with space diversity, saki=*the-antenna

el enments form ng the antenna then operating in one. and the sanme frequency
range. The ant ennas ms% al so consi st _of several antenna el ements operating

in mutual ly differ bQW-RROFHE BROABBAND MULTHIE ANFENNA he different

antenna el enments formng the antenna, relative to one another, depends on
t he application. An antenna according to the invention nay take
the form of a whi pThalsubjdat @frthasnverdionpretdtes d¢b ,thbaneltiple bei@phastbat

i ndependent i nputs or wer supplies, retain an qQmidirectional coverage
and be. pr oBiSPERLEOEBVE ErgRgompRalion fulensice di versity type.
Her ei nakter in theTHgHmtdiNdsCRocdrifig@SRhE SN ition! £ SpkEH! for S@RIGREPONdS to

the transversal dinmensions of the antenna itself, that is to say Its
section. |to eguipmeehiciesaand der adrgguahgyebandivatlirg dione22® tndDAdIHg. a 20

power supp ns.. For ex l.e,. kigures and 1B_(respecti vel een in
er apect | vataR T i antidie B Lo g, apuEEitehin P BRR ot rla i

consi st i ngapfennafthes opdraMceinlorid At Hhé BENRS fréqiishtyafyat The siteiey i1s and
a bottomradiating element |b in the formof a skirt, a second dipole 2,

pl aced col MayeFP gonsist RE saygral antenaacelemesis ppaw@ting ia nwyaly differeny

el errent1023fr'bauéll;€y bands. The position 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 least 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 to say
its section.

It is known practice to 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 top radiating element 1s and a
bottom radiating element 1b in the form of a skirt, a second dipole 2, placed
collinearly to 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 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 element 2b. The drawbacks with this type of structure

notably stem from the use of the stub. In practice, it is known that the
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25 formof a counter-skirt (overturned skirt) and a bottom el enent 2b al so
inthe.formof a skirt, a first coaxial cable 3 passi ng through the
assenbly 2b, 2s, |Ib and powering the d?pole 1 via the electrical
connections of its core 5 with the element |s and of its sheath 6 with the
el ement | b, a second coaxial cable 4 powering the dipole 2 via the
el ectrical connections of its core 7 to a quarter- 30 wave trap 9, usually
called "stu at the vel the p A and of its sheath 8 with the
el ement 2beR€f‘FFB’e@P§§\AS’£$'P<%§ PLI%W\@P%LY&P%@W@BW@ HYPa IS 2R r om t he
use of thejgbddanden practice, it is known that the 111111111111111111111
* CFO(1002* 2 effectlveness of the "stub" is governed by the relationship
gi ving its apparent |Epﬂdhn€e2dﬁg42ﬁh/%)20 tg (2TEL /X)) with Zc = 60 In

(D/ d), Db the di aneter. of the t he parent 5 dlarreter of the
cabl es t hat!t t‘hr%b‘hﬂg{ d L%t H%‘”Ee ‘Pl?iamet@h‘éf %tUQnE] the qpparent

wavel engt hdlameter of the cables that pass through it, L the length of the stub and A the
wavelength.

Since the effectiveness of the stub increases in direct proportion to
the apparent impedance Zstub, the result is that, as the bandwidth to be
covered becomes wider, the value 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 to the core 11 of a

15 multi-axial line 12 and a bottom radiating element 1b linked to the sheath 12,
of the multi-axial line, a second dipole 2 consisting of a top radiating element
2s linked to the sheath 124 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 radiating
elements, for example, cone sections, disks, etc., which result 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 objectives,
thé structure of said antenna makes it possible to power collinearly disposed
dipoles without using “stubs” whose transversal dimensions are significant
when a wide frequency band has to be covered.

30 A double antenna, produced according to 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



Since the effectiveness of the stub i ncreases in direct proportion to the
apparent inpedance Zstub, the result that, as the bandwi dth to be
covered becones w der, the val ue reqU| ed for D beconmes greater, which 10
runs counter to the search for a low profile for an antenna while retaining
a w de antenna bandw dt h. Anot her doubl e antenna structure is
described in the patent FR 2 300 429 and represent ed in figure 2. This

ant enna sycsjtem consi sts of aéJl rst dip 1 COI’]EI sting of a to radi-ating

el enent i sAPYIRR® P $he HBAKSE Lepigngd é‘C?L‘Erdr*ﬂﬂ {9 -tQi ROr] ?HeW@L‘Z| ah8V& %ot t om
radi ating ela%@BF 8'Léété[l Msgd doPmhiie sheath 121 of the nulti-axial line, a

second dipole 2 consisting of a top radiating elenent 2s linked to the
sheath 121The ohjecpcnfnthel()n\aemroa belatesmto adi aw-popfie dmaadba?rhﬁ Imultrpua to the

heath 122 t h | ti-axi Suych t whi fect
Goce. " horsdBienn GOBIRTSI al RO, inaleR ARy SRBIea0 IdRSICERSH B4 on, i
order tg C@(\!@érsﬁhgt)/\’ofjﬁ tBerﬂﬂéﬁﬁé/ chanént BRI sk BasbtInm %t&%mmntfr@k

exanple cone sections, disks, etc. which result in an increase in antenna
si ze, whi chaiduasteseanbeing eovieEe® by neccerlebtqablg cooylsing reargere ,and

Tt ze RS sLAR Shalies SR 46 REYAL 600 neRL Rl Raadpidin.  One

of the obj I'ves 0 Fon-’i's rovr an an system whi ch

i s capabl eciodractetrizedng thatit demfplrreqs@mdteeslﬂmfdbla»&rﬁzrﬁb eleniénts areamgednsy ef or e
| ow-profile,, radiating eI enents. To achi eve these objectives, the structure
of said ant@r‘f-‘r?é drhrEaiNbeloysssi bl e to power collinearly di sposed di pol es

W thout,gusi ng, "stdifsis SRSA) L ANSKE 1A ThaJhB TN ARSI hicaphihen 2

wi de frequency € COo ere aht’ennha, 'produce
according to thB, lcomtslr@aalmésbpaeébstﬂgpl antéhea %%nem BROcdvriectdd-tdand

takes the form for e f a whip 2.5 mhigh and approxi mately 25 mm
in dianeter, ereee%retﬁgpaéq? mtrcf%wax'aécagkﬁ eUBPIHINg feshrathe AN de frtiam

obj ect of ! MGRTgH U, o Syt BRI Fiocbe aotnd TRy B The
conprising at | edgcento thepwres, each di pol e k desi gnated Dk
15 e a connection device positioned between a top element Dys of a dipole
Dk (k>1) and the bottom element Dy, of said dipole Dy, the top element
Dis is connected at a point to the sheath of 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 core
20 and the bottom element Dy, of the dipoie 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 seid bottom element Dy, of said
dipole Dy to the sheath of index (k-1) at the point corresponding to the
25 start of the winding in order to.provide the broadband impedance

matching and the power supply for the dipole Dy.

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

All the dipoles Dg forming said antenna can operate in the same
30 frequency range.

The dipoles Dx forming the antenna can also be powered with

different powers.



5 consisting of a top antenna el enent Dks and a bottom antenna el enent Dkb,
sai d antenna being powered by a coaxial, cable conprising a core and n
sheat hs arranged concentrically around4 he core, with k varying from1l to
n, characterized in that it conprises at |east the follow ng el enents .
arranged as indicated hereinbelow 10 a dipole D1 (k=1) arranged in the top
part of said antenna, said dipole D1 conprising at |east one first top
antenna elenent D's connected - to the core of said nmulti-axial cable

conpri sing n sheat H9eatiyeptien wsa saketef i iaduanteanangyitenm gomprigingcat i s

connect ed i t devi ce
posi ti onedtébjdsg V\r}gﬁ;\ ag]%étnor%qg;l%‘é@é %E@Bo?{p&ééhpoﬁ %l?oég q) %&Eﬁ%& q:g"ot tom

el enent Dkbomélstsmg df dltpplamté)lma elementpDel and atbdiiosn iantaroraneleneshtdd,,2 poi nt
to the sheatﬁ ndj}ﬂg 12’\@? he nul t) axi g(elcabl e after the gssenbly
conpri si ngSe ar&tgpga 9 ke 52 &PaK CRPPRSIY § £0r¢, @8 tW?und in Q
turns aougheRhEBERShdEd ‘éehéﬁr?tﬂ%:a gzréltr?d Rd L eWaRER tedld t81 1 Lt di pol e

Dk is connected to the sheat at a point, and In that [ said
connecti oncti@tactmlzedmprthateﬁ M prisesst fwaaseparade coamalscatjbe -alioméngvsaiti ng of P

turns arran ont e sane etic core.link ott m poi, nt .of, said

bot tom o] oRdEBs BF CRPRCHRERS i sePatatnt ERiseheelE, ad T by B <\ 1o
poi nt cor r gsirodtinedirsPcitle cdpeispbhdoto the exieRdiondini the UehiRile 0P tHY BYfede t he
br oadband i npedance matching and the power supply for the dipole Dk The

nmagnet i c epfaﬁbﬁtlnvgttl%ﬁnéx@nﬁtaé thg §|®$aihd0foih'§ qale corresponds to theal | t he
di pol es;oDk L%?Elfo?\gof%'npﬁt%’H%Sﬂf%vf?e%a%%?& %d' £héal?ﬁ e§< ﬂh&c @%ﬁ#&?&@’ range.

The di pol es enna can omere er ent

powers. 4Intonly by a Iengtimesufﬁ\@tentttomie ebmsmected acb Ghe toreasf thét%ﬁﬁﬁd S@bleem
conprising at Ieas% one antenna rising two di poles, each dipole k

desi gnat ed@bR RARLT sBaiAshsaths PBH‘OGSEE%W "gcandnealirs aze i &OBE?PE dthant enna
el ement  DkBne Silothé i afe RkaPtPWRIuRterNki ot 223biAt #o‘?mCQrH?fa ng a

core and two Es'ﬁshea s arranged concentrically ar ounMﬁEe cor €, WI
equal to lwavedalwhsystemerized in that |t corrprl ses two separ ate coaX| aI

cables allow ng s a nna t be con d,t radi o
channel’®, and in ﬁtg? cﬁ?fge%éf% BF exaPS p&%‘g %OE?)r ﬁt’?dgeglée't‘ﬁ'e
ext ensi on dhdd@2%e40-MBif the core of the i nvention and in that the

sheath of this cabl e corrésponds to the
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:
o 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,
o figure 4, the detail of an exemplary embodiment for the power supply
system,
o figures 5A and 5B, other exemplary embodiments for the power supply
30 system,
o figure 6, an antenna incorporating a mean for limiting, or even

cancelling, the leakage currents,



10 extension of a first sheath, whereas a second sheath extends into the
space 'ILnt only by a length sufficient to be connected to the core of the
second cable at a point F, said sheat h® of the first and second cables are
in contact with one another and are linked to a counter-skirt at a point M
to forma quarter-wave balun system 15The dipoles are, for exanple,
adapted to operate in the frequency range [225-400 MHz]. O her
features and advantages of the device according to the invention wll
becone nore Mpplgeies FPo@NdedBi i tHEMRIRNLEMREdIERSHE | ¢ft the devieg fekenpl ary

ecome mr & AppASYS Aol 3 mipceel o fm dstvin fekenpl ar
ni ch ropr bsant ongreAnaiR8 i dehcitetd b B0l M SRENECIE Deinga

"stub” accordi nfigti@ 8 he sphématiarépresbhition of the applieatibreskinel inl¥ntsr enna
structure according to the prior art, 25 fiqures 3A, 3B, an exenplary

ant enna st r uct ufRaR @RI YPUIEROMBRERG inodipoles; gide 4, the detail of an

B, 0t ng! oxcmpl9ry Shine Sl The” PRRE BRI Rysiam ot e HERGL 6.

an ant enna i ncoaptynnkidfdigarem8an for limting, or even cancelling, the
| eakage currents, 5 figures 7A and 7B, an exenpl ary enbodi nent of the
devi ce for connecting the antenna structure to the radio sets, and

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-

10 profile double antenna used for radio communication equipment, in particular
in the 225-400 MHz UHF (ultra-high frequency) band, intended for installation
and use on stationary or moving vehicles. The antenna can thus be used in a
space diversity context, that is to say that each antenna element operates in
the same frequency range. The antenna may operate in transmitting mode, in

15 receiving mode or even in transmitting/receiving mode.

More generally, the antenna structure may also consist of 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
frequenéy ranges.

20 Figures 3A and 3B (respectively seen in perspective and seen in
cross section) represent an exemplary embodiment of a double antenna
according to the invention.

The antenna consists of a first dipole 1 consisting of a top
radiating element 1s and a bottom radiating element 1b forming a skirt (figure

25 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 to
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 14y, a first concentric sheath 141 and a second

30 concentric sheath 14,. For the mechanical strength of the core and of the
sheaths, the space between them may in practice be filled with a dielectric
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
the power supply systemfor the exenpl &y antenna of figure 8. In
order to better understand the object of the present invention, the
description wll be given as a nonlimting exanple in the context of a | ow
10 profile double antenna used for radi o comruni cati on equi pnent, in
particular in the 225-400 MHz UHF (ul tra-high frequency&;band, i nt ended for
i nstal | ati on and u&Be shbatancedriyps p@wewwr)ﬁg dfethecdipale Tifeprdusaddycan t hus

‘be used inyp %tigb\rézli@% EgreC P ©he tBB%ﬁe&énfrﬁsegﬁ P&Eﬁ% BRGECHUN §na

el enent operates 1n ne frequency Tange. nay operate in
transmittithg fistesheath 15 riecthev botombdieneentetienthen systens mdyt intfiideeeei vi ng
node. t he antenna structure may al so consjst of a

Nb 11y, ] . may.
nunmber of ewwbégdﬁﬁwgeﬁgﬁéggv%@h@e Gircat knowey tuthass %ﬂl"%ﬁ&hﬂm pdlagdcan be

adapt edst 0jQBREAIHRtWBeR TRe 2B 448 aﬁéqﬁ%fi’iﬁgﬁﬂ;@’ X{h?d?ﬂ?n o?(fere%eé?m'gﬂfy.

di fferent frequency ranges. 20Fi gures espectively seen’in

per spect i viheamblesstanding cfrthssneardionois) noteppessentecan exenpl ary enbodi nent  of
a doubl e antenna aﬁﬁordi ng to tlhef i r}%en&.i Ol 5 e 4l ¢ T{;eI ant(ﬁgna consi sts
of a first dipole 1"%dIYYE: PRPIYFTOL e dipalsi 4t iSngise) FniRPaIRRCEH dYR®hot t om
radi ating glogiead bybthesdrnd@tion Dfithé setostcRedh £B)to thBSditdn BEhesd form
for the radiating elenents is taken in the exanple to nmake it easier to

under.st and2p 18 thepoint27sapd iy thepisvice 20 sedailed wofiguraehrwhich ds plasedi pol e 1

na= ; e | _ A b
Cover t (P neatfteR B EREFERE 25 nd ARG LT Eb AR BRI 11 axi
cabl e 14 canghgingrai of tie sectibnldOcalslefih thé feroMoe I furfis SbefdistinkAdf Med a

second 30 concentrjc sheath 142. For the nechanical strength of the core
and of t hePQRERIAdheopge dfadpdiRfithederionpf Hgsheath 14sisituataskbetwaesd with a

diel ectri ' L ’ f
el ectri Cth@teec{/s{o)a/t%zleﬁ’ga?ﬁs%MESTEVAWa%a{% Et?llgg{en‘c%ﬁ"c%@%gre&f ere for

reasons of clari e unbal an power su of the
di pol e 1 i seq@muiduy &dndingt(Retucns)ngroduced by & Isengiemdrelddble @3, lumet ofpthel enent -

B K
those skil{redotHartdifi @f twHiel is connected 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 14, and the top
radiating element 2s at the end of the winding 21. The single-wire cable 23 is
20 itself wound around the magnetic core.

Similarly, to make it easier to understand the invention, any
additional circuits known to those skilled in the art to improve the broadband
impedance matching are not represented; 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 to 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 5A represents a first variant embodiment for which the
magnetic element or magnetic core 22 is a toroid 28. This form -

advantageously makes it possible to obtain “tighter” magnetic coupling and



5 inserted between the core 140 and the elenent is which, in. order to
simpli'fy the understanding of the |nvent|on i's not represented

The power supply for the dipole 2 is al’so of unbal anced type, produced by
‘the connection of the second sheath 142 to the bottom el ement 2b at the
poi nt 27 and by the device 20 detailed 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 porti otheseby Hacilitate theotransfestof the JJF t (radioofreguenacaewen 49 He uat ed

between th 2b, around a magnetic elenment or core 22,
of a secon?&yﬁweﬁr ng ?Eﬁﬁ%’ ?%produced by a single-wire cable 23, one of

the 15 ends of whiFEigurs 583 eepreseals| gnatheneatiadt embdumehte fmwhizih tte t he
poi nt 24 and the other nd of whj.ch is connec dt e sheath 141 at the
Poart of ¢ MockeRR SIgTent (omeoteladoss 24 e ism?ond o enm BAken

el ement 52bpgésiblatodised Qéblét145ﬁld?@'tﬂ5e \Klﬁrchqg%o?guﬁaﬁlé%r @ﬁrd% ween the

sheath 141 and the top radiating el enent 2s at the end of the "W nding 21.
The single-wire caBiger@36| seesentseld variamd embodimente wisighemakesorite.

Simlarly, . rstand the ipvention,, an ddi tj onal
circuits kﬁé%{% ’I‘H%‘i!;'x 'm%§ ﬁg’g éegqteplltng Pﬁ&’ tﬁ"ﬁet i’é‘ﬁb‘g !

i mpedance BRfchhbBd Qrﬁd?ZHFbr eﬁmpreenhec{ pé of aﬁéﬁﬁ@h@nt iémeggﬂﬁjulﬂirg/ to
mention the use of an LC plug circuit |nk| n e elenents 2s and

and/ or 25 awitedC tpethtnsse ef rawise ma%éaultﬁhgemele§ywemq TReoblebbribis v
wi ndi ng, rrg@r%@emé'ﬁ‘ftﬂwgrldgé id {'beaﬁb %'rprﬁé SS%%I}{EE 1{3?5%er3éngﬁ1gp{hgqym§§3en b he

exci tatr on magnet’i ¢ couplin 0SSl

frequency tensheathvid,cditutalie aetvraemathzaaanmnaaemanarm The mdusiidrnetfechavi ng

to use so- aI l.e "thi ck" tenna el emeints de facto, w thout increasing
ced 896

the size ofnatig intits,QF §2Bel5 dhe ieakage or reiviy cyrsents AN Kifoodi ment
for which gmaéear'%é Ghh@{TBIHd HusTRGRSIdes mer@ec,?o?udr.ﬁ?aoét%eh%éﬁw olhis

f orm advant ageously nmakes i't possible to obtain magneti ¢ coupling
and 7 themeibydu’laicaritemMSe the transfer of the RF (radr o frequency) power to
t he radr ating el err?gﬁ of the
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type of arrang I's nore particu Sul in a

mul ti channtie sytehrato Two tlanhsmittdrivieseil@r saRrwitte tem beparate cdsdal cables.add
ferrite sl eeves 13 b arran%mg%t hem around t he_ sheath 141 situated between
the ant®nnas 1 andEst degigna ¢ Gwacef eRresnpnding t@hﬁh@ grisage < themits or
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exenpl ary ehthedighicie. of t he doubl e antenna given in order

“A preferred exemplary embodiment is to position only the antenna
part according to the invention in the space Ext 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 14,. 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



'to Better understand the invention inplements two dipoles. Figures 7A and
7B (respectively seen in perspective and seen in cross section) represent
an exenpl ary connection device of bal uf type that nakes it possible to
connect the antenna to two transmtter-receiver 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 is required and Int
designates the interior of .t ehi cl e, A preferred exenpl ary
errbogi ment thescalie J8satit Srpocb‘-ﬁr@ fﬁ%sﬁ?ﬁt@ﬁrﬂe?&é\dﬂ%c‘&fdgﬁi%'qsow RBdi Y ent i on
in the spagg fxkoAft With Bﬁé aélrlotﬁé]‘eaﬂ?&"%é IifRed GY! é%o\?la\ﬁtérfé%rt rﬁﬁk§§tHé

possi ble to connect two radio sets in the space Int ere no drastic

di mensi onapoinbMtto domh a systepodteat. is Tusaatlp \desgriziled quartes-emvevibalappayr at e

i al I 15 d whi ke it possihle.to connect the antenna
oo i g TR SRIGE dniPerbrt g TrioeecriveBBRS oluis, Mt Mhdralun esoBied 1 o
enbodi ment chHFedndim§ly W&r%@th@fremiv%%aﬁ?mr%fjtﬁetc%uﬁ&rrf&ﬁp%lgti\;éjtc{] he

extension in the vehicle of the core ~of the invention and for the
sheat h 151thsf dismeterdf the Bheathsciocrasspendiven thegasiticenai tbis dgvicehimsideeat h

: : i S, 0 Sy: . ' : ly, b
Tengen thaind SCuER thPienitpe' Sadie b ERNEE DR B BRDBROR, pEMELL o1
at the poi ahtehnaThe sheaths 151 and 161 of the cables 15 and 16 are in '

contact with one another and are linked to a counter-skirt 31 at the point
Mto forma systenfionE® § schematicgliylceprgsanisdthaugase rwhgreethsaldteia t hose

"skillednin . : f ' .t . b 5
corresglgndf(rr)l@ﬁg}éﬁ Sh%;pagg éﬁérf@eﬂf@ﬁj@m Téa)JrI}EJ'LSC eatrbY 68? Oﬁ%'gﬁc éﬂ ec?o?rgkl r

rel ati ve tof hloendeatnetsheatiis inhthis bearnbke, ith@lagm h%nﬂrrobbbarﬁxlﬁ)pbh'son of -
this deviceg, inside the vehicle, there is. n rasfi ¢ di mensi onal constraint
in the desﬁaﬁ agennqWith e RAGS. trtrioeaﬁan%, With dowt retle gongsisefen £Qllipgd case

where the a@kRMG2f n dipoles powered by a multi-axial cable consisting of a core 14
and n concentric sheaths 14, with k =1 to n,

15 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 Dys, as indicated for
example by the elements 2b and 2s in the preceding figures. The antenna
comprises a dipole D4 situated at the top of the antenna, the top antenna

20 element D4 of which is connected to the core 14, of a multiaxial cable
comprising n mutually concentric sheaths and therefore supplied by the
latter, and the bottom individual element D1y, of which is connected to the first
sheath 141 adjacent to the core 14¢. The first sheath is the sheath which is
arranged closest to the core, the second sheath 14, of the multi-axial cable is

25 the sheath arranged between the first and the third sheath 14; and so on.
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 is used to connect to the other dipoles. This device 40 is

30 positioned between the top element Dgs of the dipole k or Dy and the bottom
element Dy, of the dipole Dy. The top element Dys is connected at the point
46 to the sheath of index (k-1) of the multi-axial cable after the assembly

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



10 conprises n dipoles powered by a nmulti-axial cable consisting of a core
and of .n concentric sheaths in this exanple, the antenna has n broadband
ports. The antenna with n ports, br oad8and, with | ow profile, consists of a
col linear stacking of n dipoles powered by a nulti-axial cable consisting
of a core 140 and n concentric sheaths 14k, with k = 1 to n. 15 The '
connections between the antenna el enents and the sheath or the core are
made as descri bed herei npbel ow. A dipole_k designated Dk in figure 8

consi sts of! #BB1oATRIEhBINABRBlIG R 2AND HN PEHERT elarrentadii fldtheat ed f or
exanpl e by gijags ﬁk‘w%?hﬁe&gd%ghg%h'eﬁtﬁ Bf"‘in@'éﬁq{aﬁf M {Jbiﬂi‘ﬁ‘?%r}?@%irgd'fé-e””a
I the an the t

conprises a dipole situated at the top o enna, op” ant enna
20 el enent wide wihdiny ahPiternsodBeohdbe tsamehmagoetc téte dP lmksuht thaxpaiht cabl e

conprising,n mutuall oncentric ,sheath d,therefo S lied hy ihe
latter, and4 s ﬁ%ﬁ‘f%rﬁﬁ?'ﬁﬁp{;bbﬁ}gltﬁ@s@ﬁ@ﬁ}ODf‘ge’éﬁ('a}m?Lﬁ‘el %ggmfétc‘&éﬂftto t he
first sheaify tddiAgi 8¢t pFsiUcRe t Roddtbhand iBpblasde %ﬁﬁ@hiﬁg %Pahﬁ]esheat h
which is arranged Cl osest to the core, the second sheath 142 of the

mul ti - axi apowabbepply fostherdipelrdaemDar r anged bet ween the first and the third

-sheath 143, and so on. This arrangenent is no nore than a convention used
for the exanple of the description. The device 40 (figure 9) correspondi ng

to the device 20 dAsdsubiecarpemva @onkistd of wwedntvidienaténids bhekpidier
di poles. This device 40 is 30 positioned between the top el ement Dks of the

di pol e k ofolirReamdirolee tis: tRiased Spenbayenthst othes; eafémi@c?imuafmétqrm@ el enent

Dks i s ,60NQALG oint 46 to the sheath of index (k-1) of the
mul ti -e@i aﬁsghgﬁg%'ﬁ Ie}&u}t@'he assenbly consisting of the sheaths of index (1

to k-1) and the coVWhdmtte lheeadbanchdniennd iQ4a twosnglit antennd, ahisagillet i ¢
core 42 a”ﬁ}%ge bottomé)l ement Dkb of the dipole Dk is connected to the
sheat h of Wt ROSFIbIERtOr eXBAPI7 and a single-wire winding of P turns, 43,

on the sane rgRopgtd i i P ol t ement
kD 10 ¢ he- shoartar o asiietf i Pidio e I cBf dlerdte in ueally ISR )
to produce the br &adbandde mptdan cequiringha ngroaddand ecouplerr asdighéseférer t he

di pole k or Dk- A doubl e antenna consists of two individual
antennd® of ski 1388Scol i near di pol e type, placed one above the other; each

i ndi vidual antegpg dOmBRK tRE tivbSnRU8 th T8 a single radiating assembly with a
gain in directivity, or to connect to two reception channels to produce
the diversity function in space,

e or to connect a receiver and a transmitter in the context of a full-duplex
20 system, that is to say, a system with simultaneous transmission and

reception.

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:
e 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 ‘plasticf.(robustne_ss, f_IeXibiIity well suited

30 to repeated impacts on obstacles),



When the broadband antenna is a two-input antenna, this will make it

possi bl.e, for exanple: either to connect two radio sets that can operate
in frequency evasi on or EVF node wi t hot® requiring a broadband coupl er and
t herefore 15l osses, or to conbine the two inputs to forma single

radi ati ng assenbly 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

20system that PEodustienyof the Spanertian systermwhidheilie plageshatstheopasend
reception. n n i J - al
t echni ques for 8]; g&%@ﬁ%"%r %ga(;t@%ﬁﬁ?@%Hggé@%ﬁmnﬁ}%%ﬁﬁb%%ééﬂgi cul ar the
antennas of 25 tHeesiyellef BM batethnaVHF- FM st andi ng for very high
frequency-frequency nodul ation, nanely: production of the radiating

el ements fromtubes (solid or braided), - protection of the radiating

el enent g under a rg@Mtehid of ¥adRLi sme&refac&b&ﬁﬁ%fté h&E gﬁférﬂit)ﬂrig%d

plastic (robustness, flexibility welT suited 30to repeated Inpacts on
obst acl es) multigle sirustiuret dlothimfcotlineac cliprdettype. Byistpbemahiscalemdrits bydthpl aced

he b f th d will ble j.nfl th
Drof i e angmidlARyBR ARt dnd thardtaratl (N8 RN, B sa e Pt ur e
accor di ng tidd frequen@nbasd It sr@séﬂité hisilwlxﬁlefﬁtprryméuh@n e kRbWn IRb4dBHRT di pol e

type. It inplenments elenments with small transversal dinensions, therefore
with | ow pABtaNNa@s thiaugla ateo papleneentation wide fthiaqdinalg staweiurg tanst ésents a
smal | er,praf] X d , ho!fﬂnt it
i mpl ema1r(1)t aﬁé&{:ﬁg#} Q%%P hFﬁStggg\ﬁ?e"Pé@%@@ ur@%?ﬂgﬁ%ghgt chi ﬁg&glm%%tﬁn i nst ead
of a so-cabf dt phisichl’ dimgnsidng of tHe poivkesappiyt systarat hyp mulfi-akiae cablesi cal
di mensi ons of theqé)_ov\er upply system by nmulti-axial cable and ma%neti o
coupl i ng i ASH &BRARRtICC 2 'Eéﬁﬁﬂy’ftﬂ/p@‘é’?ﬁﬁupplytbyal%‘bb oftr@lpQ offges the
possi bi | it yoefibRedidtdass; I@gﬁ{[bq b CAJ to,i; el g,?&ce
mat chi ng. P?s Ist%ct u?e 1S sul a%lf]én%gi ﬁtsééﬁgnﬂ)a Iﬁ@\?%ﬁ tbghlmc]?g& or a
tactical matching. Its structure is suitable for use on a moving vehicle, for a tactical

15 multi-station use. It also offers the possibility of coupling in transmission:

+ 3dB of directivity, a possibility of spatial diversity in reception: fight against

the phenomenon known as “fading’.



15 rulti-station use. It also offers the possibility of coupling in

transm ssion: + 3dB of directivity, Eossibility of spatial diversity in
reception: fight against the phenoneno known as "fading". 11 CLAIMS 1 - A
| ow- profile broadband nultiple antenna conprising at |east two dipoles 5
(1, 2, Dk), each dipole k designated Dk consisting of a top antenna el enent
Dks and a bottom antenna el enent Dkb, said antenna bei ng powered by a
coaxi al cable conprising a core (140) and n sheaths arranged concentrically
around the core (140), with k varying from1l to n, characterized in that it
conprises at |east the follow ng el qfERfpgarranged as indicated

herei nbel ow. 10 a dipole D1 (k=1) arrange% in the top part of said antenna,
said di pole D1 conpr|5|ng at |east one first top antenna el enent ais
connected to éﬂe core (140) of said nmulti-axial cable conpr|3|ng n sheat hs

and t he boﬂto Pwor?r9 %roaépeﬂgrwu'ap'@ YHEAR? CAMALISEhAEIEABHMQAPRES | 1 st
sheath 14¢- C@a&hfo@pén % §8%i§n Dﬁ 8@ cégs.etu&?aﬁ% é'r;t@ﬁﬁ%‘e?%rh@@ 40)

positioned etvve n a top el enent I pol® Dk ottom
el enent DkProBndza dboﬂppnlaetenqa elemendipDel saishankmal beingnpewered by aa poi nt

46) to th h dex -1 t.h bl ft

fosknbly CORRMRCTARIS cREMTng fchbe Van Trebn el S oetEeRtalig 1) nas
been woundaidur@ tHy eare( 4114 L))Emunﬁl viRying F&@NettoCn CORSractetizedniel tHae jpottom
el ement Dkb of the d is connected to the sheath of index k at the

|pO| nt ( 47) CO%JRGS?% at kﬁ@ﬁt th@afuoﬂowmﬁlémams geanged @zondm@l)eddtﬁrpnbgbyv at )
t
same. tlnet | & cBRUROR IR Bt Bh e Son ol g Stari, SRERPE e o

Dkb of said di pDkeoRlprising BEleaBt oﬁbemthopfanteme(éfnéat B, ddmheRfidto (45)
corresponding to the start of the winding (41) in order to provide the

br oadband i npedH1fc6onatid) R Saﬁhmféaﬁéhé?b@u%ﬂpﬂﬂﬂbg n eeathpand the

bottom individual element D4, of which is connected to the first sheath
(144) adjacent to the core (14y),

15 e a connection device (20, 40) positioned between a top element Dys of
a dipole Dy (k>1) and the bottom element Dy, of said dipole Dy, the top
element Dy is connected at a point (46) to the sheath of index (k-1) of
the multi-axial cable after the assembly comprising the core (14¢) and
the sheaths of index (1 to k-1) has been wound in Q turns (41) around

20 a magnetic core (42) and the bottom element Dy, of the dipole Dy is
connected to the sheath of index k at the point (47), and in that [said
connection device (20, 40) comprises at least] at least one single-wire
winding of P turns (43) arranged on the same magnetic core (42) links
a bottom point (44) of said bottom element Dy, of said dipole Dy to the

25 sheath of index (k-1) at the point (45) corresponding to the start of the
winding (41) in order to provide the broadband impedance matching

and the power supply for the dipole D.

- 2 — The antenna as claimed in claim 1, characterized in that the magnetic
30 element (42) is a toroid (28) or a tube (29).



'2 - 'The antenna as claimed in claim1, characterized in that the magnetic
30 elenent (42) is a toroid (28) or a tube (29). 12 3 - The antenna as
claimed in claim1, characterized in thdt all the dipoles Dk forming said
antenna operate in the sane frequency range, are powered with the sane
power value. 5 4 - The antenna as clained in claim1, characterized in that
the dipoles Dk formng the antenna are powered with different powers. 5 -
An antenna_system conprising at |east one antenna as clained in claiml
conpri si ng3twbheiapienna asgleimed joriain ldebprprigizedio thahall the digotsls Bx t op 10
antenna el &iRN : Sgl n ei ng
powered by a c{")%o%g @I ﬁ@ggﬁ%ggg?grg}l@me;g%ﬁ)ggke:d@ﬁ y'lt?5 \Aﬁg%’hégrgt ogvrgarggz\a'ﬂggd
concent ri ctid yameq@aowbriviatuecore, with k equal to 1 or 2, characterized in
that it conprises two separate coaxial cables (15 and (16) allow ng said
antenna to be connected to two separated radi o channels, and in that the

core (1%0) 4of 71 L st ; r t I in the
vehi cl e%of 4t hg%goé@g?ﬁa(%% g?%dealrli %@eﬂ?ﬁoﬂ@ﬁ@gﬂgﬁﬁﬁﬁﬁs éa‘fﬁﬁélﬁg% of

sai d fir st farabhg tHel 8htenoaraes pomdsed withhdifferenépeivers.of a first sheath (141),
whereas a second sheath (142) extends into the space Int only by a length
sufficient to be connected to the core (160) of the second cable (16) at a

poi nt F, sgi-dARQnséra SpstérhSdomgriin ﬁﬁ@as@&né%téﬂﬁasés El%hhédﬁri&éléirﬁﬁd the

second cable (16) are in contact with one another and are linked to a
count er - skrempfismg two dipeleat emchodipeleny edasignated - Bawensisting ofy st tap 6 -

b S Sp A DR RA B DR 3 T Bt e b Tl oBsEsency
range [225pé@erddibly. a coaxial cable comprising a core and two sheaths arranged
concentrically around the core, with ¢ equal to 1 or 2, characterized in that it
comprises two separate coaxial cables (15) and (16) allowing said antenna to
be connected to two separated radio channels, and in that the core (15¢) of
15 the first cable‘ (15) corresponds to the extension in the vehicle of the core
(140) of the invention and that the sheath (151) of said first cable (15)
corresponds to the extension of a first sheath (144), whereas a second
sheath (14,) extends into the space Int only by a length sufficient to be
connected to the core (16,) of the second cable (16) at a point F, said
20 sheaths (151) and (16,) of the first cable (15) and the second cable (16) are
in contact with one another and are linked to a counter-skirt (31) at a point M

to form a quarter-wave balun system.

6 — The antenna and antenna system as claimed in one of claims 1 to 5,
25 characterized in that the dipoles are adapted to operate in the frequency
range [225-400 MHZ].



