Phased array radar antenna having reduced search tine
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particularly for airborne radar. BACKGROUND OF THE

| NVENTI ON Phased array antennas are well known in the
art provide for wi de bandwi dth, -Low power |osses, and
have the capability of radiating at nultiple
frequencies in a given beamdirection. The use of the
invention is thus not intended to be restricted to any
particular type of aircraft. Thus regardl ess of the
Size or typg,Qf Ak dﬁfﬂa%an?e‘?fﬁ‘a ﬂ&g@% dub AP 8ardl FhfM | S
requi red. 'Long ran radar wt COVerage requires
a | arge antenna nountiad mé&heé féorheseahexeofif t f usel age,
to mnimze airfrane interference, and requires high
power to give the required | ong-range detection. These
two requirenents have so far been to a certain extent

] j ' ince a | arge antenna nounted
ﬁ@y@ bﬁ?@ﬁ&%ﬁk@?& age causes substantial drag
and c | & t
| ong- ?gﬁgeg?adﬂl Pre%ﬁ }9{]‘1 5?‘8@5 X rera tt%%%l’ ?a@%utaglgdf or airborne
ddaRat ent No. 5, 097, 267 (Ravi v) published March 17,
1992, assigned to the present applicant and entitled
“Airborne early warning radar system discloses an
BAGCKGROUND QFVEHE INVENTIONsyst em conpri sing an

automatically controlled pilotless aircraft, a phased
ar r ay Phastdrarsayt @mermasliaspwsh diownt inethpiartopiogsk far vadabandwidth,

nd a ratus f ect . vrj the tation
G pREC s e Ticiiian o Sl sy B Resnctes in a given
Bbdrk @fcbtiorf Theknwer AEMA(AITRAE IRusERSH YiteaED kA B restrlcted to any
systens, including AWACS, ERI EYE, CONDOR and WEDGETAI

partieulae ejrpeknfsaemtrafh Thue rtgaa@lms ofiihe size oty pecofiaiecraft, :a)me kind of
| e- band rada AVWACS enpl o chani cal |

F%{;gfw@n dhieahtied. Tigne) réﬂ%%rgﬁet%%ﬁé‘gﬁ %%Vﬁaag@ﬁﬁﬂlﬁgﬁwarge antenna

g{o%‘fl{erdoe{ﬁ @lthé/ aﬁeﬁﬁnﬁgelfa%é( &f Alfid¥e wfﬁaﬂﬂsanﬁérférgﬁcek 24 requires

escri be above- nent | US Pat ent
5o vas o Igmvet the ra@nwdriongflrdqge rdeteatiom gl }WS tweorequirements have so

St e 4 e T it B g umapiBf i et S ARG Tounted above
iy %ﬁ@ﬂxﬂa fﬁ&'l’%leeEﬁlsgﬁosu'bﬁ\iﬂﬂlélt HRB. ad tRAPRE W the high power

steering of a phased array radar antenna i s
e¢queemenisof the long-range radar only a large aircraft could be used.

US Patent No. 5,097,267 (Raviv) published March 17, 1992, assigned to the

present applicant and entitled “Airborne early warning radar system” discloses an
airborne early warning radar system comprising an automatically controlled pilotless
aircraft, a phased array radar antenna disposed in the pilotless aircraft and apparatus for
selectably varying the orientation of the phased array radar antenna relative to the
aircraft.

All known AEW (Airborne Early Warning) systems, including AWACS,
ERIEYE, CONDOR and WEDGETALIL have been based on the traditional architecture
of a single-band radar. AWACS employs a mechanically rotating antenna, while the
other systems employ an electronically scanned fixed array antenna of the kind

described in above-mentioned US Patent No. 5,097,267.



conplete electronic scan is nevertheless required to
achieve full 360 coverage. Once the radar has tracked
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to the radar during the current cycle. This nmeans that
the longer it takes for a conplete scan, the easier it
is for a foe to penetrate the radar, since it has nore
time to intercept and havi ng done so, the nore tine

will ghaps ﬁle@Hiﬂld:aH{yt ro%@%teﬁd shdlkighd Féqhﬁ@d k@@ahieve a full 360°
during a subsequenf scan nsequently, IS

gess is dppendent oretha disne takern torsteet cblne medmmabmaemwhscw@h a complete

T BvptiogAldiyy 0@%%%8%%9 Goprbasgl ey BRI electronic, o
%ﬁgﬁ:&t elegt'r(iﬁJ: 95&&1315‘3}1 o an s@%ﬁﬂﬂ:ﬁ t%laf% Fevs afﬁi’%f)" %bwage Once

d wavegui rray

mﬁaﬂadamlhea‘.rtraz:kdd a Ipio g éi s;bma,dthwaumg ioite svitintbt bk Folsétde” to the radar

Hount within or %iélrectl g%éﬁc nt an a erture of the
els‘aﬂa“f%\% glai dais S|t QST Walpbgiutoy e %ﬁmplete scan, the

a

R LIocOFf [0 e R R RO REPAEHS eRHetpt and having

domet 3090 (Ged Itidel Mk} ghapsk i whiddt Meyorids, vikgh8 tarnte radar during a

entitled "Radar syst moperatl g.in equency .

ReRsaguend seany CICY Flss‘}@tf ﬁheftarreéw {1%\91&6 f%&rag"é%mplete 360

t&acking conprises a first and a second radar

apparatus, both operating at their own frequency, but

enpl oﬁ]&wﬁateﬂeNandS‘fO;éZéseimnﬁm‘qcéﬂ al) putlishahSepiGnbat 26)t1989 and

No. .4, 276,551 (WIlians et, publi shed June 30,

i@@ieda%“‘@%{aﬂfl |a@6FME|e@f%n¢éalpﬁv aFadan arfcann elamgnt comprising a

- RS RRE SvaSbaaEL AR 5PNy %ﬂfe‘# Al E&ﬁﬁ%ed:?i el Eérﬂﬁwg‘veguldes

plurality of frequency scanned antennha sections eac
afid whpabs rnammtai pwtlmal art diredtlyr adjaetiitnan elpertenet of dhel lawer band

ur al. hifters, indjvidu oupled ta
PRUCEHIL T LB Ga Veirehits A58 Fachy Bisbth SELE Rieafce have one
fnroggyaﬁ@ﬁalfcﬁﬁleﬁ;l&erebMaﬁ 0s warkngheam but does not
enpl Oil di fferent scan frequenci es There is no

sugges$iS Batenh Noheh, WY (e¢liakink) emlbﬂ@h@rbdl&w 16, pH%%e@dd entitled

RN R T

aflaapkinnidRmninss adapt 8/l é @éco‘ﬁﬂ%&iéradf)@%%so BGﬂhaépe%hng at their
at different frep(iuenc:l es. is an object of t

pradeqtency, palcwnleying ape @%@ﬁﬁ@t@c trpﬂaggantanmaay r ad ar

e 008 SRR S TR A R Gl B B 1 and entiea

I ERtirémidalinsameal g Wisdosas bIe@@&n&ﬁE)e@bnﬁd ddwmas comprising
quo\{grg}rlcyogf ?r%ql?ency scanned antenna sections each of which have a plurality of
radiating elements and a plurality of phase shifters individually coupled to the antenna
sections. Such an arrangement uses dual frequency for steering the radar beam but does
not employ different scan frequencies.

There is no suggestion in the above references to employ a phased array antenna
comprising at least two cyclically selectable antenna couplets each comprising a pair of
adjacent antennas adapted for simultaneous operation at different frequencies.

It is an object of the present to provide a more compact phased array radar

antenna that permits a complete 360° coverage to be achieved.



phased array radar antenna conprising at |east two
ant ennas adapted for sinultaneous operation at
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accordance with a preferred enbodi nent of the

invention, there is provided a phased array radar

antenna for a vehicle, said phaséd array antenna

conprising: first and second radar side antennas

STUMMNEARNOO FAHEANVENDIONSpect i ve sides of a vehicle;

first and second radar end antennas adapted for

af f i xiThgs olgestds pendized én ecvdsdante tlith a/blviadlagpecarnd tie invention by a
radar control unit adapted for coupling to the first,

BRRCd SEH qadas dBFonDn SEmRTbR b Loash e antemesradaBied pgsimultancous

SB&anch sl - ' the first or
T B e i th Lhe

fir st Impcosedronel withcrapretemetd antbodimemdtof tlesineentions there Stprovided a

Pl SERRE G e ETos A GRHE T T Shesilfrrek ey e

ant enfias a8 ¥etdad@R eIt dnferw@Y 8ilapdRDfor bifi:@ng YPI&Rctive sides of a
appl i cation, such a phased array radar antenna permts

Vehifle360 coverage to be achieved in less tine than a

Cear ohritrbbehd Mog e aRen RO gk Ry liing € el cive ends of e

asltielenandaccording to the invention may al so be

enpl oyed to achieve full or |ess than 360 coverage in )
the sanigdan penteed uait adapted faropawbig phabe dirslr prd) secondrradar side
S A %ertl?{glf g&f@gﬁj& rd @ dud Jﬁgnnlag Y& 'e?a%tn%ltﬁé) first or second
conprises a nethod for radar Scanni ng u5|ﬁb at el east™ !

tadar pides adteand aymalineoushs Witk etle tfirst @8 pRebnd/ @adudr §RC @ftenna at
of a ,vegu cle so as to provide coverage in different
ERSPertive dhe and spepnek rantdsigyendeshg si mul t aneousl y

oper atpg gffr?t; atﬁc? §§c10]ph V}Qdé}f iiééa iagteﬁﬁgsew Eﬁ?ﬁ’fﬁg iaHl YeEMd radar end

non- nut ua Intertering Trequencl es.

B SGRs RidyOble @FapietE tdORNSE NGB°. I Th D tygedal pplivatiensérAt biBed array

invention and to see how it may be carried out in

mdacenterna perpite fidh 3607 conbrede irebr achiievied iivlgsptime than a phased array
ribed, by, way of non-ljmting.exanpl e.onl it

PERE RS elblalte Bt Aol s P BE oMo erphygsed aray

fadas aRtePhLactbtdhg (EiheEafHidhirRsy 5106 be RehpRdyed tb GlcBfete full or less

fitted with a phased array radar antenna according to

than 3067rpo eersgeanitoeisareentime lae hithertmpiopnsedi phasel drsayaradar antenna in
bl ock di a&r]iamtshowi ng functionally a phased array
7 APAY CHRPERART

The invention also comprises a method for radar scanning using at least two
phased array antennas fixed to respective surfaces of a vehicle so as to provide coverage
in different directions, said method comprising simultaneously operating at least two of

said antennas at different non-mutually interfering frequencies.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to understand the invention and to see how it may be carried out in
practice, a preferred embodiment will now be described, by way of non-limiting
example only, with reference to the accompanying draWings, in which:

Fig. 1 is a pictorial representation showing an aircraft fitted with a phased array

radar antenna according to an exemplary embodiment the invention,;



system according to an exenpl ary enbodi nent the
invention; Fig. 3 is a flow diagram show ng operati on

wofhodshieogehased array radar antenna syst em showRCT/IL2005/000489
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functionally in Fig. 2; and Figs. 4 to 6 are pictoria
representati ons show ng how dual frequency scanni ng of
a phased array radar antenna is-fnpl enented accordi ng
to different enbodi nents of the invention. DETAILED
DESCRIFRZ.| D¢ ©bl&ckEMRBLARY slVBORI VENDRafy 6. pHasé® afray radar antenna
g}ctorial representation showﬁgg an aircraft 10 fitted

stem greoeding 49 A gxuaplary SHpRodHPSE thenlnveRtian; r adar  si de

ant en cd I ' '

aircratf .ﬁlgsgpgggm‘g%gng%é@g%gf !;:1% glltrl %g i"de? lgér?? gr?%fgytfg&r anterina

xsbommhown Ringtio@llyiia Fagl@pted! for affixing to an

opposite side of the aircraft fuse]age. A first radar .

end a f@nﬁ&%ﬂ?@lﬁ% tTERFEPBHALLONE SR Vet ho vy dppd fEeqgency scanning
r . o r .

e e o LA e ik o7 Ef by o imens of

thetinygntioh. t he aircraft (constituting a rear end

thereof) . Fig. 2 is a block diagram show ng

functionally a phased array radar antenna system 20

BEIAHIINY DESGCRIRKEONIQF ¥ XEMPAARYIEMBODIMENTSON.

The system 20 includes a radar control unit 15 adapted

for coliigilniy & pictdrial frépresentatign sbowimg amdueradi Hefitted with phased

ntennas_11. 12, and to the first and second radar end .
T ARR ot 2730 8 B SR A ARES R83h e s o
thediddcragi Agelagd e sédond k4N sidb ahiénid 19 ($hBnfihFSE. 0%s adapted for
second radar end antenna at resig‘ectlve first and _
3 toj p foppesite Fidh ofmika airerplt nsedpgeerd digstf radguent prisnna 13 is

r r.ol .t [ led.to a _display 16
PP RBTaBNL S o Wil orme e R RS 38 M dhereon) and o
shicand sadas badvamgmepbt Rtddapted ffort faxilgas adtaidiof #he diaget (constituting
antenna system 20 shown in Fig. 2. Thus, full 360
gERrEpaGthereothchi eved by operating successive adj acent
pairs n | f ie
excarp! iE Qe ogk Hlagtich oGl ARGIBNT o st gl rter antenna
syetent A0 weddrdihp topei akesipladne dnmblimsitdthealiivenivh, 1Thelystem 20
fi{st freguency si rruléaneou Ly with the first end

WeHIdRR & 149 gontRlcyHg 13 A £y coypling for e ifaeisand spepnegradar side
S . e . . 0 .

e 052380, S Ly oAU i e

Birse oatseogndt fadars eido rediteningl esiranltaveoasly 2vitht thehfirst ior second radar end

) : q
%{ee ue%}%slie:ézgg% &'ﬁgﬁ%@ﬁ%@@ tdl fgrgrﬁ So%gr?lﬂtuaﬁg qnt%?fteﬁgg ?‘requencies.
The radar control unit 15 is coupled to a display 16 for displaying processed data.

Fig. 3 is a flow diagram showing operation of the phased array radar antenna
system 20 shown in Fig. 2. Thus, full 360° coverage is achieved by operating successive
adjacent pairs of antennas at different frequencies. By way of example, during a first
area of coverage the radar control unit 15 operates the first side antenna 11 at first
frequency simultaneously with the first end antenna 13 at second frequency. This
provides coverage of 180° as shown pictorially in Fig. 4. A second area of coverage also
spanning 180° is then achieved by operating the second side antenna 12 at the first
frequency simultaneously with the second end antenna 14 at the second frequency.

Since two antennas are operated simultaneously, the time to achieve a complete 360°



Since two antennas are operated sinultaneously, the
time to achieve a conplete 360scan i s approxi mately

waabde/iéwest i e required using a single freguenegTnEMAF/000489
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system where each antenna nust be operated

“discretely. By keeping the sane scan tine, the single

frequency radar range performancé-can be achieved
whi | e reducing the antenna di mensions. Since the side
acenetsnapprasiimalely halfetha timie fequiredtsingas @meld@RqhidiRy aadar system,
antennas 13, 14, the first frequeinc with which the )

T FRCQATAIg BRI ke PRsated, disgist %s%blkéﬁmgg yheh paghepcan time, the
haf tbfiches Pt b BSYm Mk e alftd) | 2
opgr atéetﬁls?o_gs t(r) Jcl%g ensatec%orawtwﬁga}ﬁ%ggdr%}él gggé}k%g]&le antenna
tlonensiangt Sofcetthe satedamenmnnids 121 mve pmefdhr gredier area than the end
enbodi t,,the first frequency .i.s, S-band and the
BRI ThcliieEy b Heahtiind ek gvbish Jh R0 iAroRs @ppipicamust be
BEREpLAGhg B MIBARth&OME s8Rd HeqhiRy A0S W t
si de ant e%?asgﬂil and 1ZS are oeger atyed at ﬁtﬁgﬂgrﬁ%ﬂg Operate
AR 8® taprmpearisite dar thermaschli®@duced fodtpantobihereatientanhas. In a preferred

8ffhennd frsd HEQpT s $-BEERRIbS inctBl et hebinds
t he noge JagibwisapibtoRall ¢ ANREctEAl lakbovB¥gS UE thd BiRBthas when the

the S-Band radar can reach a sufficient performance
pide antenrastld andel2 arggnerated @hk-twad phd theafose hied taslcanteutas 13 and 14

i Lons. | b d that t ,
PeTRRBRr D B 10K CoR B G BRE ol de o11R i antppnas 11
1hés appeostimatt]y awide tHie of €fehod dnd Giill ardéting@®N39nd 34284 such means,

éé, gn i}he ot her hand, are operated nust be
5Pag W@P’S/C?’él]i r§?¢hﬂ%$qfﬁélel‘i@%f0ém@¢ﬂe rpdgtiveto the L-Band radar despite

bt RICEDN G/ nenkdnPr @ctice, this may require that the
e .

‘frequenci es occupy non-overl appi ng frequency bands

al t holighotld efpedreaiotsl that the fequdneies Xt walthsh®§idé Btennas 11 and 12,
fr uencyf1 band y be suffi%i ently distinct as be

PR, BAB- %k B rioe g Al cRISHERS dA@inlAb i the oilier hand, are
SReRed BRET b@ﬁffﬁ&‘fgﬁﬁy Hf%fihétﬁ}élt??r{&% tlfapingé}fe?%ﬂc%.r fltr)]rg%tice, this

early warning radar” system e understood
mhe requuenthiabrihé dregheviaappiciipy mog-overlaipieg freghiértlyebands although

ly . [ d t dth i nci pl
RN A AT L O (RGN —

y@lﬁihﬁjaﬁ§noﬁjilm§ﬁyﬂiﬁ§ this, it is neverthel ess noted
that the particul ar advantages of the invention over

hi t heAlthoyghothe gevkntian lhys Weerndesgriballwith pasticeits ragad @b aircraft
nifest in,aircraft earl r ni radar systeps_ow n
PRV R Regadt s ey it perungaistaohar e traetiga Bradsogppiicable to

bthey e ¥aaTearh@B trRddr ystend ahll&hé MR bhiRBinidsthsy | i
achi eved ow gr?g to tghre lrgtg,?]gr constructi nlgglpl({sﬁgé}t,\ilxgapphed fo

Hiirse fofreample and eiher vERiclash i beyiingthis, He isedvetbeless noted that the
]%ﬁéehg%rr%%k[%: %e? et H]% {nlxjfgr%o%g %vgrf h1tt e%toqf)rrolgcr)&zfdt eav}nl}E r\]z&g).alllj‘rtling radar
systems are most manifest in aircraft early warning radar systems owing to the need to

provide a radar system that offers a low aerodynamic footprint. In the invention, this is
achieved owing to the planar construction of the two side antennas 11 and 12, which
lend themselves to being mounted on the fuselage of the aircraft without affecting the
aerodynamics of the aircraft. Likewise, the two end antennas 13 and 14, being
configured to operate at a higher frequency have a low footprint that allows them to be

mounted in suitably shaped radomes at the front and rear ends of the aircraft that is



aerodynam cs of the aircraft. Likew se, the two end
antennas 13 and 14, being configured to operate at a

waiglsarodes equency have a | ow footprint that al PORSL10h&M0489
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to be nounted in suitably shaped radones at the front

and rear ends of the aircraft that isspecially

designed so as to provide a smoofh aer odynam ¢

contour. The nechani cal construction of the radones is
wpackally désegreli 4o anfo phoste ¥ en®eth aerotyrentiel @vitok. Bhdé mechanical

e BePRet Biran s e ROt HGPe reopd e relevant art and is
AP hi RatkdBF. thé hhQHRR. TIRAKT isaet %Bnﬁgil?ﬁlbﬂge e s iRBortant for

i nvention has been described enploying four antennas,
marigyiniel applicatpseci at ed that the principles of the

i nvent,,on be | i ed re generally to.the use of .
o ERRELE S o0 HRL i S ofetl desried
ainplbyidgefoan ntefiasitvifl HeYappricRitddeihb i @e f ﬁ%ﬂ)ﬁé@tcdof%ﬁe ifi8htion may

exanpl e, two antennas nmay be configured eac
be cwpHed aaver egjerally omheoves o&ppiongr 18Te sadtioms  thathars operated

. ( |
Rl AhARP of SRER" R by ORRLBSE, B WabREC R spnte, two
bihtk@ls SRay BS codTMed dhchitd providd dhvemiga Rt %Bﬂféﬁfeﬁéppifgz% 80° sectors,

and F3 may be configured each to provide coverage 0
Hos-adowingbphragtennas el opesated himsulahtawsiynthetdby halving the time to
ant.en ta.be operated.sinultanepusly_at respectiy
AOHERICD A0D; P YTBed: SIS PO SHOHO L EIe) Pabets, At F g2 and F3
j W\ : e | 0
9 e R P B P O R R e B e ooy Sectors, thus
hldsvibe ethed estenndse th Vet bp@atetli sihdianécghr dt tleslfeld’ci*/ea 3A-mutually
t al is full 360 coverage required.
bR fopBienpieg (hascth BHEcIpace it KadchioveaiWl $90° coverage by a
adapt.eqd to be operated sinul taneously at respective

non-nmutual ly interfering freqguencies so as to provide

i n cohtbshvald atsopde tnoadd clmtewhide thé iﬂﬁ&tioﬁohdshee@ﬁﬁes“&ibed with
that such reduced coverage is achieved g% o%%r ating _
PfHoHRAr megeed éﬁtféﬂn@"sqwag&nwu%lmyatls I 13608 iqoverage required.

L R X ——

tanel@rsbt @odrebpectibo senskitubigl interfeifg afréquieRaibs tdd€ as to provide in
invention is equally aPpI i cabl e for both manned and .
cHpRindian arttia gpveragihel i180%ntq dre axtsot dwntsoplpiredused aoverage is

hi rticularly an aircraft that is c ruct ed

Ry AREEOR bR Bhbihd stmbieotsl SR ARbHEH P mutually
Mdtdrieriab Sequendidtd eiS 4180t dntlhceting thafRkerd Y&teaibr0
according to the invention o . o

It will also be understood by those skilled in the art that the invention is equally
applicable for both manned and unmanned aircraft.

The invention also contemplates a vehicle, particularly an aircraft that is
constructed with the radar system according to the invention.

It will also be understood that the radar system 20 according to the invention
may include a suitably programmed computer. Likewise, the invention contemplates a
computer program being readable by a computer for executing the method of the
invention. The invention further contemplates a machine-readable memory tangibly

embodying a program of instructions executable by the machine for executing the

method of the invention.



may include a suitably programred conputer. Likew se,
the invention contenplates a conputer program being

woeeamabi@sby a conputer for executing the met hedTalL20051@0489
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i nvention. The invention further contenplates a

machi ne-readabl e menory tangi bly enbodyi ng a program

of instructions executable by thé-nmachine for

executing the nethod of the invention. CLAIMS: 1. A
KHasBdSarray radar antenna conprising at |east two

antennas (11, 12, 13, 14) adapted for sinultaneous

éper at Aophaacd dirfiy sadenanteroa-compuiainigyat lesetvieaitagas (11, 12, 13, 14)

2. The hase radar t.enn
AR e o e iRR ARl n R D i rine frequencies.
czycl i caht bhﬁ@ﬁ%ﬁa?%@ar%t&ﬁﬁ]@c&ﬁ&'iﬁi%qg)%lﬁﬁﬁch &ﬂgﬂéfshg %Qeast two

pai r of adjacent antennas
YfrhCé]ierﬁqﬂ@ﬁ 6 @stenpe counlen emh @nmprwwa pblrelfwdj&cemsantennas (11,

radar ant gnna or dj to claim?2
B4; 12 2 PRB G B SRR PR TR BFERR eSS ol
PhasedThe rphyisedniredyn fada WRTechBA RBcordin g% aafh seeong conﬁgured for
radar, side antennas (11, 12) adapted for affixing t

frouptRg pv @ velugled 10) said Vh‘?ﬁeé peay fptesna eomeprissegond r ad ar
d
(ra(re]s D 22 %‘lﬁ gﬁ&é r%ééﬁ f ;tf% & e %ﬂag i3 ah gﬁ)f c?ggegrftoﬁ Bffxing to respective

&déioﬂal&)hicﬂetapt ed for coupl ing to the first and second
radar fl de nten as_and _ to the first and second radar

end ant&hARS S§oR 6%@ &bl ptenpas (s 4) aslaptsd donaffixingato respective

SR AU ®Mde.Shhgul t aneously with the first or second
radar end ant’enna at respective first and second

differ em;dan oortrulitundl(1y) ddapted ffer ¢auplihig estieukiednd stconth@dar side

ased a r dar antenna accord| ng to claim 3,
&ﬂg}l@? ﬁn ﬁ‘ﬁ pstand,sg adariead antsanas for @petaling diedfigt or second

a8 YRIBC Y¥nthSnaS: sf?ﬁﬂfﬁne&lsl %ﬁ%?ﬂstahé %iécécL ?e[daf‘rgnangrﬂenna at

according to claim3 or "4 ereint
wppastisg ﬁrﬁ ﬁfdd sdvond ldrfﬁlrera mdnsmttoaity instferingiftbquamiednnas
re a r fixin a fusel age of the ajrcraft.

The eth 8 aﬁ?% I a?ntﬁrﬂlaeﬂ?ﬁ?r Bgolod ekt & hsrei the first

Bequebey BIMNbhdParRl the sbhd FEqWAIR NG Pand - Dual band
early warning radar system conprising the phased array

J-adar ‘B ehnsed awenradangntemnazgegomding tof claig? ws 41 wheretn the vehicle

is an aircraft and the first and second radar side antennas are adapted for fixing to a
fuselage of the aircraft.

6. The phased array radar antenna according to claim 5, wherein the aircraft is
unmanned.

7. Dual band early warning radar system comprising the phased array radar
antenna according to any one of claims 1 to 6.

8. A method for radar scanning using at least two phased array antennas (11, 12,
13, 14) fixed to respective surfaces of a vehicle (10) so as to provide coverage in
different directions, said method comprising simultaneously operating at least two of

said antennas at different non-mutually interfering frequencies.
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8. A nethod for radar scanning using at |east two
phased array antennas (11, 12, 13, 14) fixed to

woespaetdsse surfaces of a vehicle (10) so as t sCpAD2DEI@0489

coverage in different directions, said nethod
conprising simultaneously operating at |east two of
said antennas at different non-m8tually interfering
frequencies. 9. The nethod according to claim8 for use

Wi t h aflht easthod cecondivgs &d chimay fentueaRash i 1&@dt Four phased array
| e, the nethod

i f f_the vehi
ARG 1 o etiasiacea pb e ogiclt densscihos campriing:

coupl etsclRanh £ I S ' ent ,.ant ennas; .
and S| ml L anbouar e SueRs B en ] (PR e B Rg,  pai of

fjaceni prteneas; aslipl et at different frequencies. 10. A
uter program code

conput Qgr am conpr.i si 0
means %Ilrlﬂ%lér US@mOR%% tﬂ%t l?ﬁnglgf adeRias | dhe sclggied couplet at
didfecerp fileguéi®idss run on a conputer. 11. A conputer
f‘iogr amas clainmed in daim 10 enbodied on a conputer
adabfe GoBMIUlAN PIgEram \cehiprisieg( TOMputevi pepgmmiintcede means for

RORRAR: b o 08Rn €5 4R Mherdianinian £ somputer

18) acAaotipugripBogiy RREIAEd &l elaid 1b duhRiedlch a @ﬁnputer readable
craft (10) according to claim 12, conprising: a

ai
PS8 Mage supporting said first and second radar side
Nt enngs,, Lte sides. thereof, a nose |
portion s%%%% r(t% @88?%@ %F(ﬁlfng deglgﬁegp @ﬁo‘%’lﬁlﬁg’éﬂﬂ a?a%]XS‘?’?mng radar
fyafen gomprising thegheasdd agytrhdarsagang (11adar 18nd) aa%o?&mg to,any one
c&.’li% res%ectlve radonmes covering the first and second

Y @Séﬁa antennas so as to provide a snpoth

Ber odynag; ﬁ%dt: : r nt.r.ol unit (15)
di sposed vrvl&taﬁiqgé)?%gorfiu e %glgagﬁg%dcérglﬂwlg% to.the first
and secbrdlagadappatide saidt #130asd aBebridOratife sitlk rpter®BI (11, 12) on

OsecoEed .aaggr &nd antennas for operating the first or
PRRYNSYRdEr L de ant enna si nul t aneously with the

first 20Hos8 @EARM sﬁﬁﬁ’(ﬁ{i?gﬂfé fﬁgttﬁ@%aenatan{e%ﬁg ghi ve first

and second different equenci es.

a tail portion supporting the second radar end antenna (14),

respective radomes covering the first and second radar end antennas so as to
provide a smooth aerodynamic contour, and

a radar control unit (15) disposed within the fuselage and coupled to the first
and second radar side antennas and to the first and second radar end antennas for
operating the first or second radar side antenna simultaneously with the first or second

radar end antenna at respective first and second different frequencies.



