SENSI N& EM TTI NG APPARATUS, SYSTEM AND METHOD FI ELD OF
THE I NVENTION This invention relates to sensing

wappanat4oses and energy em tting apparatuses, PEI/IL2009/000663
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particular with respect to a renote |location, and to

systens and net hods associatqqrmﬁth such appar at uses.

BACKGROUND OF THE | NVENTI ON Sensor devi ces and ener gy

emtting devices are well known tools. used for

exanpl e | SENSINGEMITIINGAPPARATYS RYSEEM,AND METHOD

tracki ng and/ or hom ng onto a target. Such devices

often include el ectro-optical sensors, radar and the

FIRED QR JHEE INVENMRIONnown appl i cations where

differgnt, types qQf sensors are used wi.t h airborne .

pl at f SPITENVERHQN FH{ates iheaing APRAralpoRfl FREgH CIY Ling gPPPRtuses, 1n

gbx@f%ltala@ﬁﬁ 'r'@sg@&QB Atk ABtel1BERIBE N 16 APIHBMs BREAEtH08s adsBeiated with

one such systens having a plurality of

shahctpparatyses. cal sensors, sone including | aser radar or

ot her optical elenents, a systemof mrrors or other

optical conponents nay be used for enabling each of

BAMCKEROUND: OF THE INWVENGHONhe common aperture at the

same tinme, or at alternating periods via a novable

ni r r oBersor aleyisaeand energyesmaiting deviges Rsawel lgroametoglss gised for

known havi ng. separ at e.dedj cat e J ' di

R 45t 3R AR S Gt -RE PR A on bR e Frger. Such

axABR| oFieniinclidy déctiv-htichBsedpdrs raddr aad thdiltkeavai | abl e

aperture is assigned to each of the sensors. In_yet

ot her Thesl are aaanyrignovenanplisatiensy whety didererintypgipEeensprg are used

R néiﬁ)%gn&eo Alfofth{ Cs[n%f fhe sfeﬁg 3 )éi'aé'p&ﬁ oﬁ@ @on%%ﬁf’é'dafo? Afifitaneous

i ndepen enbPsensor system oéy way of" géner a

bpakisotdugh hecdnahbowipagupale sdme puok isgstems dmpingsa gflurality of

sensor systens. US 6, 2f2k800 is directed to E met hod ¢

sleatrers ek sERSOFSo POTY T UENEA 298 A3 OF BUheT PRICGEEFICHER TR System o
tdrC ' ' tdndBli b)sensors to

O b RIER! RO o2l DS R B E R (O

flankt theoughntbk wdesnen hpeture peditt singhtimeg onat aernpidmg periods via a

sw t chi ng bet ween es to quide,the weapgn to the .

AP el BTHBET 10y QBB PR GO R T R separee
fab$i8A8@8endbis NinBlubRlg a rANArSsy3REh AMdRAGIRKb OpBIAIREAHr §6 ckmple, in
tothe roll axis, and a conformal w ndow nounted to a

fedickea difierdnt gaws o thef avaHeble apertuag és asvigaedta each of gipswgpsors. In yet
systemw th a field of regard t h I ndo -

Ioﬁ}‘?é aBPh%aittlﬁﬁ?’, eaﬁﬁosegsogelﬁlggrabesfl%l}wé%y eglo#l S}lo\gn{r#gcwa%?g‘ }rl? raft, for
akdrhpie thstasepiratl dntlriadependusit s§906r sieah t he sensor

systemis supported. A linear translational mechanism

i s op&ivabiy qlogenesishaskaroupd thenfodlovwaga patvntuespvideoskamples of
§ARolLyifg W th

US 6,262,800 is directed to a method and apparatus for guiding a weapon to a
target using an optical seeker having dual semi-active laser (SAL) and laser radar
(LADAR) modes of operation. The seeker further includes a high speed sighting mirror

for switching between modes to guide the weapon to the target.

US 6,193,188 discloses a missile including a fuselage with a roll axis and a nod
axis perpendicular to the roll axis, and a conformal window mounted to a forward-
facing end of the fuselage. There is a sensor system with a field of regard through the

window and a line of sight, and a sensor system pointing mechanism affixed to the



i ncreasing angul ar deviation of the line of sight of
the sensor systemfromthe roll axis. US 5,134, 409

wo ediabesior 0 a surveill ance sensor provi ded w t PCHEIL2009/000663
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| east one surveillance radar antenna and at | east one
co-located and co-rotating eL?Qtro-optica
survei l | ance sensor nmechani cal'l y connected to said

radar ant enna. i ned panor am c piI ctur LS. .
E £ etidp VP% ITB € | SR neASteh 1f r%WP%“fcﬁ A Hogr stranslational

it G9 ble’ ﬁ)chfaﬁé'iﬁté thdSerfsol 3 stJI%Ga\géys ?ﬂoﬁ??ﬁe ¥indow with
a| r orne reconnai ssance system conprising:” ginb
mavdasing anhgilendavidtioo of dgrlaesfeight otthd emSOHSyste@aﬁpntihe roll axis.
array of light sensors positioned on the ginbals, for
bei ngUsi 568 a9 bseldidse tes amsumweillance atnsoeggovitled \dﬁgraeelsast one

of freedom, map storage means for, sto ast

iyl aRcepiadora BRaVA 8 I8 a0 ofatee ol SBrolig syggro-optica
SVAIRQY saner he@khicAly NRyhaadd aB SH&!t Rk Untenna. A combined
real -time providing toa ginbals control unit

paxarigaml pmtuaﬁnds orrpitedaby combiming offornhasioa; fremalfath \sengers using a
& tt 19 tpredefl ned gl obal axes system portion
%%EP r&ﬁ At for selecti ng, one at a ti ne, anot her
mt he area i nterest:;

ar ea %? 2{5{? selos reco S ﬁ? imbals
means 120 ARG TR ag’ﬁ ﬁﬂ“ﬁl £COnpRISSANCE S rB§8§1p&18]ln§ g
fli\ﬁﬂ% Ethl@adt R6 degree @M &AM Bt R} loRBanay of 1ighd defisors positioned on
di gi el evation map for real-time calculating

mer@mbalé,nfor beigg deqt bml@asap@rwuﬂun gt legsidwpglegrees of freedom; map
%Bllba%]t tarlﬁ(galrg ngF asuorr]ﬁjﬂg rgqs 'c}s? r(])néj lﬁxglﬂ% %%Lgtg{nrafé/tsa% oto ‘fin lﬁe%héf interest,

Hivedsinf péttioas; ﬂﬂértlalolﬂéwgéﬂﬁmGSy‘b&% GdOredi- ﬁmbq&eﬁdﬁig to a gimbals
observation or aimng systemfor a self-propelled

GRINTO [ualt ngiigation p%@%erﬁatmsdatfp Py Biei %@r%fbwb 15SR5ERI0 Hgredefined
Pé'b§1 56 sztyk\éﬁ tp%ft‘l(ﬂksé{&gfo tiFA}e epe%ah C88d hf3 tﬂn@oﬁ%ther area

or an o erma I ch
patioh debni thepireod! interest; and sﬁlv&m&danmforaknestup:geﬂhp@nﬂbaimlﬁre system
axi The, syst em al

to earl ng | S a.,Ja
B??érfﬂ‘éq rﬁgwlﬁgmam@fla%wgq tonnysiem é?ff' EW ﬁ??og‘ﬁtt%ldels}‘?t’toﬂemap for
f:é‘apﬁmeacél&gﬁﬁngj Qltn%@ﬁdno@o UR]ckteB0HRE fbrABnd Ne1db ey n%rﬁ%‘ﬁmg the

to the bearing axis and concentration nmeans situated

flimedtios duoistg ifitegratiom o€ hightafromcthe deteain,wndefor produemgradrgsponding
ecti.on uni.t. The optical block, the thermal canera,

Hﬂ%getsﬂtatreﬁggpmgﬁannel are secured so as to always have

s DReoaanBTo AeRien o Ao AR, YnAtehE SYRRAPY s propeled

Wehifle ORG BibRiddd ano@tslﬁv@m{g SRE b BeBrihg ALK regmsa/% eH® debiicle. The
ach|r|ng and precisely tracking a projectile in

post ghatrigsra bedjefortan epsigalabloch and @uthemnal ragmevdh wWbieht 4re mounted to
BV t]eé:tl | § 18030 I fed Ae ; ecI ?o 2 feocrll’lsz%(sisl fersagtgx% also includes
MEhEOXF BRTE T ﬂPe‘ﬁ‘R,“Fthaé 9 Hf° Pegng P, T YR

b RidaR IcBShricD BaVing b afdr afah@iittet Gnid nifudkeRICH e Wby £8 kddap detection
node, the system searches for the infrared signature

BRit Mpantedsarn the PPy clopoioce braingmaids ard excepEation means situated in
the body for concentrating radar waves on the radar detection unit. The optical block,

the thermal camera, and the radar channel are secured so as to always have the same

orientation in elevation and in bearing, and thus the same observation direction

US 5,796,474 and US 6,057,915 disclose a projectile tracking system for
acquiring and precisely tracking a projectile in flight in order to reveal the source from

which the projectile was fired. A telescope focuses infrared light from a relatively large



field of viewis steered in the azinuth by a step and
stare mrror, and when a projectile is detected the

W@ 9608mM482i t ches to a tracki ng node and t he m PEHIL2069/000663
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steered to track the projectile. A short pul se high
repetition rate laser in a |laser radar system provides
a pul sed | aser beamwhich is optically coaligned with

he t el escope axi.s. M.rryor angul ar position. .
PGP NP 1@ 28 dRTPEEPOD HISE frry O ST CllfAcifrgion mode, the
W stsh s&rsiRQtfoPRIihiriRd @l’%ngﬁ‘ﬁee&t BE (A% HRWiR SropRak. Qe felescope's
conputer to calculate bullet trajectory information o
fiold afovicletiesta¢raé in the azoomtbdyor step angl starsfmirtes, and when a projectile

UHEE A8 R B ol P T 4 o ot
pEhesle AfshbMeuldeVigph irepetition ra@adedtit laSerPiadd sigtbnt Provides a
at | east one of sensing and emtti _nlg ener gy al on

t
palsed laserebages which is optisallyeoaligned Wit éh@ﬁlesemxi%ﬁiﬁror angular

r . id i fi. .

BFSRE ke {RRE R s AR L) ah® e isle, 30 Fekition on

geta&br gﬂ@y afe wed hiyng canputemiot daloufnte bellgytrat¢aony iaformation and to
esired apparatus Jine of sight (LOS) with respect to

defprmia e LIRS, or OBt P Lthm BEo] e&ﬂ‘%@%ﬂ%*@élﬁ%ﬁwﬁcww methods.

mounted on a base with respect to a switching axis,

sai d assenbl é’ congri sing at |east two sensing/emtting

SHMMARY QF JATHE INVENFENni t ting unit adapted for at

| east .one of sensing and em ttjing.ener. al on . .

" o pe USRS TgrePIe FREF LA B iBUGH, DiepRiepigipRgovided for

qeRhst AL SrIsh M?%@&hhﬁh@ Bndtgy Eloﬁg\ét dstadheQRBIréd hMfaratus line of

state, wherein the respective unit ULOS is pointe

algbn@ Qi witharzppecataustid @pafates. at | east one of sensing

and emitti,ng ene al on aid LOS, and a . .

Cor r QbR L r/a B¢ e af dPpas Loy for o leas
8¢ bf MeSiRgl smdrahitiderl @Nslodg didesiedd pparhindsk IBieeott sifhitQOS) with
sai d apparatus LOS; a swtching nmechani smfor

respeat #bsayd appar s, IfgMIpEISIEen sai d sensing/ em tting

units i 0 ' it Chi ' oy . .
U0) el Ay PG Ga SIS USRI @ pyctg i sid
eX Cdsbeghble lcpmiphikingidt $easespeshbig/emittingunits catlataid shidiey/emitting
concurrent ld{ bri nlgl ng a remai nder of said .
serl¥ithadaptad farny oAttt aneelc Fenshe Andegpiiing yaergy along a respective

nong, k t Is I [ ' : :
oA AR SR Y TS, o R0 SRR uni b
havdnngpeeativasiate) witreie tisd espctivomst UhOSt is pesai @orglsaid apparatus
Wi t he switching axis, .wherein said sensing/emdit]

i 128 o i glte A 5Gpsit o) HEISo T (A i [0S, and o
eNVRIRBSoidtheine PERAG state! FRER BN fesPhen 8 uRitIALPS is pointed along a

respective are arranged to each point in
di fdizction different ficomsaidappdratos.@Rpt her, and wherei n at
| east one

a sw1tc%?r{gdmechanism for rotatably switching between. said sensing/emitting
units with respect to said switching axis to selectively bring a desired said
sensing/emitting unit exclusively into its respective operative state while
concurrently bringing a remainder of said sensing/emitting units each to a respective
non-operative state,

said assembly being configured for being accommodated within a predefined
envelope having a maximum dimensional constraint associated with the switching

axis, wherein said sensing/emitting units are configured for being enclosed within



sensing/emtting unit is configured to provide opti mal
operation with respect to said maxi mum w dt h di nensi on

WO po1ppel4eper ati ve state whil e substantial |y avBCHI2g09/000663
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regar

interference with operation of each one of a remminder
of said sensing/enmtting unitg when the [atter is in
its respective operative state In at Ieast sone

enbod the ULCS are a rly di one
anoﬁa KLgrvelop i Eonmgact éﬁ?‘tﬁj’“ﬁg hhFre @P SR W@E@E {1 ranged
selg %El&ﬁlgé)l}it ndiBtleROdit i BioAS SETRbY 4ndfRY Ahdavittr SR € 1e@st one said

angul ar di spl acenent corresponding to the angul ar
di whan@’mammb ahipvescronfigered 40 pgivecin Qntlmﬁg operiation math respect to said

currentl erative state.

Cer e Dt JRRoR: Hacts; b osieReails misigigly avoiding
| t SnRPRfeAbd Wath®paiafion HEEAh B @f b QerhBinderayT@aidlsB@ing/emitting units
aspects of the invention, the apparatus nmay be

corWlinglLthetﬁtﬁeth ip 1B 4SEEQiye operative sigice of survei | | ance,
vi ew P a%f" ts&rﬂ? ogﬁﬁénrt]%g thgg?fég 28 @&%9%%&1«%d from one

i denti $on i ng,

hiibde] r@daﬂﬂ swRcHing rﬁéchanﬂ:sﬂlr ggatcpnﬁgnde@rfow sd:lmtlvely rotating the
correspondl ng data. For exanp| e data nmay be provi dg'[e
pisemh] Yn.thr@uglb a shseaqte | angplar displagsmgni eortrspending o e, angular

g%?lﬁg‘?ﬁ% ufvried a(sg:&?nﬁégm,geur{lmgﬁs%ﬂﬂenﬂy in its olgera,tlve state and a

['evation o etected target recogni tion
skatsmg(ehatting umirha ii mdgslrag tdatiag tdas omatbtees@ta t ar get

2 heatceogi Gr s 2 odiH gbest 3f 1R BEPliPRling onpgag may be
byiRuedd @ pRVIding GRBtdrf edd io® sufkidiBankcé o{lle%&g’rﬂb%tﬂ%t Righting,

that enable a target to be identified (for exanp
détsetidn, dabgnition Hdendificateon, ittacking. targeting, knarking, hqmtmel wacking and

and.so trackln for e osition and

Tpé B2 o6y bt 0 uRYSE S et o R ARG FOT st p o ita may be
BroATERAEp efr@fnmgfsa) buvéilliteC Gt d@mpiX doBtteon &g A B pidvided (for
at | east th irst asp ect of the i nvention, the

eYFeRRie | lengofandt Ml@u%telmeos edfs Bngotesied ttaneg)yuAscogpiign pdata (for
Q)Pe{nllsﬂk %gg ?Qtaqgat e?lalﬁéso y ltz%get tr)] %e qgc;ogrmﬁz%ﬂy 3P F)?EGI%IQ a geometric

or mance nsi ona
prifiitd, ro&laﬂﬂeat%@ﬁﬁir@,ta:ﬁd stNlohhthhhe p&ﬂwelaﬁ pea type Witazget), identification

sensing/emtting units are eac ommodat ed |

fi#fa (lon Gxample dpr Ahaticapble @thllgefrtant?égﬁtﬂft?gé&%i‘%‘ﬁg le Wueﬂdata such
I, I

b fd%tlt‘gtl' %gloﬁﬁéa?%}ég ?mgtri:lfsopg QﬁSnP‘i bﬂhge%tgl gcg;‘egartnmple Rosmon and

tajet®ry | of ot heovingr tisgetpt targaisiy clata Jéorsienghplel tfoi nge in fire

uni t be configured for providing optinal
B@}tf%}eﬁéﬁyg as may be possible given the particul ar

di mengicesalngCen At ﬂksﬁﬁﬁﬁép@&doﬂ)ﬂﬁetlﬁ'@enﬁeﬂ efhe RPeratibn %f at least
substantiall'y simlar manner to what the case woul d be

vmet brerameénmlemgom may hpoatimiaed sublags enpipvisisrihe bew sensieg and/or
ect | Ve Sensi R)/[gtlﬂemvt tll I%anl t Accg_rlglhﬁ obi%eh hi % e envelone
SDSIEP RSt OPREE RIHF ko Eesiingh paltainh afogpien S thy envelop
fwhi@rthe sensing/emitting units are each to be accommodated in the envelope for
their full range of operations, with little or no adverse influence or interference
regarding the operation of the other sensing/emitting units. In other words, at least one
sensing/emitting unit may be configured for providing optimal performance, as may be
possible given the particular dimensional constraints defined by the envelope, in a
substantially similar manner to what the case would be with a corresponding apparatus

that only comprises the respective sensing/emitting unit.



conprise one or nore of the follow ng features, in any
desired conbi nation: (A) The said nmaxi mum di nensi onal

wa@oenshednt conpri ses a nmaxi mum wi dt h di nensi oPCDIL2069000663
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envel ope (which is a geonetrical envel ope), | ocated
general ly coaxial with said swtching axis, i.e.
parallel to the swtching axis§, and at or close to the

switching axis. Additio ly or.alternatively, sai.d

o OSFRIENS; BitaPER A a]:“’a}“n’ant B s aRperalusfriey fppnally further
Efﬂéﬁsescﬁfétdr AL oRfHRFREWIP T RIUE iR BEy HAGRH @8mBhafion:

pl'ahe general |y aligned wth said switching axis, and

this plane may be generally orthogonal to the LGS, for

anp en the LOS ai ntin articul ar
E‘K)r echﬁ%nsm STEHTRY; ‘hﬁﬁ%‘% 1€ (gﬁhglln?a IRPIEY Hgmngpimum width
pardiinetidieh drahe\anaspsvieiich e aaplmhatitid érﬁleIo@eoncated generally
mounted to a standard size pod or the |ike, and/o

whewakial with deidi switghing ais, he.aiarells] {oathe swirrhing W’éniﬁlﬂ at or close to

:Lstg? ];Q’%ltﬂ‘iw ?éf?lp pg%cg{lgxgdllgl; grr az{ftfé%%bﬁg,r |S§P L\l;/%n%ﬁfnd dimensional

havdoRgtrantdéchifises atd‘l@ﬁﬁl@fn Grubﬁsteaﬁtbnaélﬂake)a &forhxiealelvpd tocated on a
sai d switching axis, .and_having anof her _ di.aneter
t helaast sengrityaalignsd with spick Sxlichipe BxisapRsl HHp Rfane juay bgsgenerally

(C)or;m)gi)l?'%lotroe gl flodi W@&a‘ﬁﬁ% WIS e 3} 85 1H§n£ in a partlcular

physic t|on rel at to the size an/ors
of difeetiappasuah lasdlmamionmiyzonstmﬁnldmwhe of) pamonlar oéle%anom avhen the

di mensi onal (Il near i onal or t
di rAPRaTaBISals tg’vllﬂ {mﬁgﬂee IRk %tarﬁfds SEF eﬂoéldort @ ahllof Svhen it is
ap pc?ersﬂédjﬁ) Qni’a‘ﬁpa ﬁ%ﬁéﬁltaf fUMEl arDRRR nﬁﬁﬂxfuhﬂllér(ﬁﬁg 35 dx@mple.

nmount 1 ng assefbly thereonto, the aforésaid
pIBIysn ifab staudn anaelopnsmay aosipaise a geseraldy rspbereadi wgume having a

e constraint. for.the asse Far.
* haignser By GoThab i Su SFshingclls WKy another
pardlmﬁedeaﬂqewa@&swn@laﬂw&dxmwhosaai dpputa6@muasi bility
and/or retrofitability with respect to a_particular

§€nanddhe afm@lsasd dinensiqaalonsiraing mféslpfe@ physica ligutatipe gglafing to the
8{ Lé%eh %}'@E I' %l 3 ﬁgl ga%pnglca%maigl ma r],n?l)ﬁﬂgp J()])%S 09 rl’a&r%r of a one

ons in wWhicC I're

M ndifieAsiofklagliraf), ttnes difemiciah (afta) Co103kres ediniamsivinal (volume)
normal to the airflow and external exposed area to_a
i rfopsiEgint gelated rion dhe r‘i‘ﬁParété‘F’rsﬁ“éﬁnnP Hﬁ?c%léhrha?% econflg‘ﬂratlon for

e X Lrﬁln%u{gle rh%@c[mlﬂ}' r{ﬁé}éélﬁﬁ R a@"egm@%g?%@{l %{1&%5521@ thslate to a

ane stantiafly ort
f orccmeapmidm@spibammalrmffoﬁ the akseobiyngsedlfidior mample, the 51ze of the
accomodat e t he sensji ng/ emi Itl ng uni tlsar such, as to

wi t#PATaRIS By eedrig; by Rept Withip b PRitich! fgapmg;{gnﬁqwglom to allow
whi (IJCSI,I'I AW N dlR G ASHEHRLY “ht'ﬂut%kﬂégt t® abparBQiIA ﬁgndaﬁ‘d pod size,

any rectlon within the radone or fairing, in the
as smrdu/ca’c\&m faspdao;d tof prtigalad off Flia?@helﬁ@oﬁmtmgdnm‘hamsga ifer example, or

It ﬁte oL aa(1 rxlx?e:1 g;aé.}}ecgﬁgr}si 1%] g/hlscga% I1s deselpe\c/letloo ‘iemglrlzoeuﬁrag and thus

maintain the cross-sectional normal to the airflow and external exposed area to a
minimum. The dimensional constraint may comprise, for example a linear
dimension of said apparatus taken in a plane substantially orthogonal to said LOS,
such as for example a diameter of the housing that may accommodate the
sensing/emitting units, such as to fit within a radome, fairing, or the like, for
example, while allowing the assembly housing to be pointed in any direction within

the radome or fairing, in the associated field of regard (FOR). A field of regard is



possible to direct the LOS of the sighting apparatus
W t hout obscuration fromthe apparatus itself or in

W@ ate/0es8es from structures onto which the appRCHEILIE09/000663
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may be nounted. (D) The said sensing/emtting units
are mechanically coupl ed and _pay be acconmmodat ed
wi thin a housing, said housing deflnlng sai d envel ope.

For exanple, the said dlnenS|o r.ai nt
CoBRPeBIS 1 farini ovORIHoR IR HOWSL PP in which it is

:Fygﬁbﬁ%ldlfégpﬁferl%ﬁtof RRd 68hend BhSRatdd WBMSLOM uration from the

traint tionally, the“housing may be generally

sph@pmaah1weHcmnnBamsmagﬁdvnmssu@ug@mmﬂa“h¢h§bhepwndmsHmybe

|nternal vol une in which the sensing/emtting units
%hnndated (E) The said apparatus defines an

aﬁpar @hyssaa@eieh%g/eﬁﬁ@ﬁgaﬂhi@l drY ARERAicall) Supled Gd may be

said aperture aV|ng di mension and a | ength

d| rmn@nmndatm eflféuma Ouﬂl@ﬁlddwelﬂog defanigg whidtenvelope. For example

TR SARTAR A b G oL TERBH e Byl GRS s rousing

emtﬁé“di‘iﬁ@ﬁﬁonaﬁ&ﬁhstﬁhﬁ Bdingal thryd- dﬂiﬂén@ﬁbﬁﬂnsdrﬁﬁalan dOﬁﬁ(i)rdllly, the

| ength dinension is not greater than said max

wi dIoNSIgg n@ﬁg,hgnger{epz)llyAﬁphe@gglt ot leastgprovides a generally spherical

se i:

SRR SO RSN e SO SRR SRR St

(E)ansifhé Balﬂga@aemgydetﬂnes ehhippagtys afeene substaatialy oorned] to said

the or each said sensing/emtting unit functjon

of Q. raibaprarrs havigpar Vidt dipenshy @ h ?’eﬂanﬁn?wa wherein at
unllE:ast Qﬁ‘éjom (LWI({HI Ahéhsi SRR Rn SR Hith b sfor 'R Sof ghédted han said
opt I m zed respect to said apparatus aperturé. In

ot haaxmmndwmttln dlmespm:ﬂm aEleapaomrmbﬁdlmtms each one of said width

sen /en1t be di nension hed t

or Gppra o con ety Tl s Ron s ARp AP gud mexiim widh
apQﬁﬁMﬁﬁonFor exanple, the ratio (or proportion) of

the linear dinmension (i.e., a dianeter or w dth) of

{He apéieast enoppaid lsensing/gmitiong h@t OMPRSES NIEPPR§LNG Hensing/emitting
dlnenS|on of £Lhe ap aratus a c

at Yot gleerglghgore e éa? FSRINg én%ﬁlﬁt{t/lélgaﬂ’%ﬁ '} {hlégetho'l.lgh wherein
t heypgefition e bﬁeﬂﬂfﬁsald) s&strig/éi}mﬁmgourﬁt s ﬁmZtlorO of s!ud respectlve
0.8; 0.8 to 0. 385; 8.to 0.9; 0.85to 0.9; 0.85

0. gmertaregof @e@eggng/emmlpé upitggnd gvhyeeip saig @SECCGV%IP%W has a
1. 0,,::Ad I 0 I

! Rl Sol O ARLGTS Lo kS ALE! 1y S wors
apaetpecevedpettnee afithé sdnsingfeenitmgrstpoaydbandjmensgianally matched to, or

di mensi on of the appar aperture nm cl ude,
| cAOPrasg s BT e REDFAS FPPBIC: Eﬁryewla’f & ratio (or

t hgort)g(lrhgfﬂ &Ghé ﬁﬁgﬁsdlmgnéoﬁ geo, Ddiafhelr BPdet%) oPthé aplrture of the
0.8; 0.8 t'o 0.85; 0.8 to 0.9; 0.851to 0.9; 0.85to
0. it t0.the ¢@Telp@Etingligear dimension of the apparatus aperture, may include, in

at least some embodiments of the invention, any one of the following ranges: 0.5 to
0.6; 0.6 to 0.7; 0.7 to 0.8; 0.8 to 0.85; 0.8 to 0.9; 0.85 to 0.9; 0.85 to 0.95; 0.9 to
0.95; 0.9 to 0.98; 0.95 to 0.98; 0.95 to 1.0; 0.9 to 1.0. Additionally or alternatively,
the ratio or proportion of the area dimension of the aperture of the unit to the
corresponding area dimension of the apparatus aperture may include, in at least
some embodiments of the invention, any one of the following ranges: 0.5 to 0.6; 0.6
t0 0.7; 0.7 to 0.8; 0.8 to 0.85; 0.8 t0 0.9; 0.85 to 0.9; 0.85 to 0.95; 0.9 to 0.95; 0.9 to
0.98; 0.95 t0 0.98; 0.95 to 1.0; 0.9 to 1.0.



0.98; 0.95to0 0.98; 0.95to 1.0; 0.9to 1.0.(Q Each
said sensing/emtting unit conprises a respective

wa@ansiomgdzm tting unit aperture for one of senBCHEL2809400663
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transmtting energy therethrough, wherein in said
operative state the respective _unit aperture
exclusively is conprised within said apparatus

erture. |I.n emhodji nents where the assenbly is . i .
(8 ortiatdhsd SEROBTRBIEIR gt SRIMRFESS 1 b A Eoppigmiing uni
| eastr@ReroPRAL IR Feind NG rihshilttR@CdhedAl therethrough, wherein in said
sensing/emtting unit, optionally fitted with a w ndow, )
madpefatioven statergle résaective aunsp apeshre esclapizelyr snecgrmsised within said
radiation at |east within the ran of operatiaqn of .

t nepuafs ghepre dner e il ttTe sty % Ethuiindated in
al ifphsidg! tHer oMsing. may RofipZice @f 1daboid BPeving aligRéd el each said

to, or I's greater than, the aperture of the respective .
serfehsing/enmitting ity ptionglly) fitlgd awitheasyindgye made from a material
e [ L d.- 0 Ltk ' :
oS e Bl R AL 103 Vth BUSRAK g o
r angspectias seaxiapfehtiting ahitdlavingdstUEOR®lighed therewith. The size of the
sensing/emtting units, the EM energy, na

be in )
optWiBEPWis, an@iFRRdn 40, §pt ISo8ERESy a8y Uhe né’qnﬁrearﬂf/ &he uppective
way, . kle for others the EM energy may be in
radsglr&g%%@ﬁ)elﬁ t g (e.g., X-band), while yet for other
glénsi hoy/ dniléasi ngmeniensbotlheerfidyl dreersgid rmaysede or nemffted energy is

m crowave ran |) The plurali f ing/emtti
i SRR GV ergy” o Y BEpieh MNaleDE g tn g oF Srapide, for a
t 0geidpedonfD @Yt tht N@nSinbleRiting @nitsS  thOr EBWeh&id§dmaf BYn optical

ot her suitable manner W th respect to the agparat us
L OSyawtengthsi(nptienallpiincluding IR ani/on ¥ s siaz¢langthni whilpdor others the

unit.s, may be direct] oupled to ope a he .

o HSI PRAEY ymat, 5%, il o eesleths? e S3GhARD, vihils ver for other
senghsiag/emitihi Ogitdtht EMBNerBe mag Rt iticedvplegtnged a

common housing. Optionally, one or nore said

§onsi Age akiretifynef saasing/erlfing cunits e gugchanicgly Popdgd go that they
varyin e, di ' i 1S . f : l. i
o SRR, L eyl Rs G oBHANE B ot s
degneagr oWwithr espam foorhd heppaateatDS; eapectsingte unit. The various
sensing/emtting.unit. In_such cas t he nov

. . es, ment .
onVEPBHE CBRTIpE A NG B8 ireS iR SOHBIGrPt 97 §IRIRFT, Misghpnically, or
be iGle .
b0 AL P PSR i B e o
(J)cdnment Hoasiag. ©ptienalybainemtmore atidl sarsingGmettofg whits may be

said sens of emtted energy for at one said

S ol ot JasgT ki eshe e oiis, DR, (0T SraBHIC g means of
ot NekatfoRhIMariOfs, ADCHBYidel Sc BX AR BeBEQUDF | Fec@BRN ®F the or each
and/ or radioactive radiation. (K) Each said

senssprytiverisendingfernitiing nmit. e svomfoaspsr dhe epvepsar gnyalepe of the

al Oil;]lgiv?(?lj.a? s%r%sng/emitting unit may be restricted by the apparatus aperture, for
example as provided by a window of the like in the housing.

Q)] In at least some embodiments, at least one of the said sensed or emitted energy
for at least one said sensing/emitting unit is not EM energy, and comprises other
forms of energy, for example acoustic energy and/or radioactive radiation.

(K)  Each said sensing/emitting unit may be configured for operating along said LOS

continuously when said respective ULOS is aligned to point along said LOS.



conti nuously when said respective ULOS is aligned to

poi nt along said LOS. (L) The apparatus nay be
weanplogdped for fixedly maintaining the ali gnnREE/IL2009/000663

bet ween a sensing/emtting unit ULOS and the LCS

during operation of the respegtive sensing/enitting

unit. (M In at |east sone enbodi nents, the said at

UGnei Thy Seeedtin g coutted e (oY R haRi be'afiniEhtbetween

sens s inginittidpuMb i ULO0S NS Bk ALOB I ®irinse B drA@ L OF tthé Respective

unit may be operable for at |east one of detecting and
r esonmig/emyting ueit.get at a di stance between said target

i d fi i . .
AL ot 2 3PRE 580G ey DR e 0 XS Besfing wnis

5 T orcogdpris€asirstiofaed Snsingdmtiitingi ungt @idch seeondBaidisegsisg@emlitting unit.

target at _a distance between said target and said

appdieanigsiinst seapingeantting apit spaycberqnesablefos phlsag one of detecting and

A trg{o ﬁlilﬁ(/%e% %a’rrgez t%lc ?dfs'taﬁléé b&%?ﬂ 064 ?a?%%tag% gaig %H)%rlbﬁla greater than

con ure east one o1 sens

enerfyyt diktahie) and whadeinszidecontisetbiapniting haités opambla fiet at least

wherei n sai d .second sensjng/emtting ynit i )
cordie Phidatifyipe apd reeqgrizingeatk targsh s fﬁélsmae Befieep g target and
10 en%g@y.apgyag@ & MBI MESAl thid! glfsk gisahancalkhatiedy0raid first
first distanc t han

sai e being significantly greater

saisdnsegemiitiog shins eonflgursibfor ae hdastdoneeolt sspsinpend aimitting energy

secaond di stance nmay each pe one or re of. out )
TOORHN aBo GO SECablo BB m SpE R i | Fhgen said second
di StRRESeMBEnPAntt §¢ ¢ dfor @5 feabthre @ﬂogeﬁging

t han about 15km | ess than about 10km | ess than about

QflentiB@fE energy

5k within a Thexion@s fad et hdigtanee ghergfroms j said fxstl distance being

second.sensi ng/em.tti uni t raldy. hav

| f.f .
'S G POt IGRDY AP b R R AR A sl Sl e said

enhesindeditanddRae cadebe BRY ot Rioeé 5€Ciboul NOGKM; st 8Glafor about

enmbodi nents, each said ULOS may |lie on a El ane
~

suts9kemendispig finst Aisigaeramay dettre example Aess gha
Nl IREE 18k BAAGe3EH iR s Wb dag unit mey be

Igu a sensi ng uni or .passi vel y sensing

gy pkout 20m; less than

@fer g¥he 110 kareptlie offik snidrfryt, andrsdcommlyseasing/einstting fuaits generally

exanpl e, optical or SI.G NT nodul es for respectively .
20 serayvhdliffgent direqtions a‘(ﬂgaquﬁ?‘ﬁt (d0F gathel a9cin g emgodiments

an b AkisOR)
(P)%%gk%/srﬁ@ Irugd:g?&tlhe sald sensing/emtting unit may
be acpladd gpbsteotialy athognmal té thg swiiching fagis. act i vel y

ittt , . | e EM. I d .
@Bhpr P8 o rep et ahg perd Eobn rhEst BrEdray B e farsd grup scnsine
] angBy. fordpas@dél9 sieé’dﬁ%éneréy,'fbﬂ@ianﬂiﬁ M energ JarRiOm@y comprise, for
(Q One or nore of the said sensing/emtting unit may

) In%Ht 144 NI SRsHE &M sAdAtO9 hay lie on

25 be exemplegpaenl fon SIGBWE imnglulasdor respectively sensing optical EM radiation

(optionally including IR and/or UV radiation) or radar wavelength EM radiation.

(P)  One or more of the said sensing/emitting unit may be configured as an emitting

unit, for actively emitting energy, for example EM energy, and may comprise, for

example, countermeasures such as a radar jammer, a radio jammer, a light emitter,

30 and so on.

(Q)  One or more of the said sensing/emitting unit may be configured for sensing and

emitting energy, for example EM and/or acoustic energy, and may comprise for

example radar systems, sonar systems, Ladars and so on.



emtting energy, for exanple EM and/or acoustic
energy, and may conprise for exanple radar systens,

W@ aa00™9st ens, Ladars and so on. (R) In some PCT/IL2009/000663
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enbodi nents, said first sensing/emtting unit
conprises at |east one radar _gystem configured for
enabl ing detecting a target along its respective ULCS.

l.n sope variatigns of these enbodinents. said first

o T pUF COTRgIRSY BB SESTR/ARRURE ABeGpRREes ot least one
r adadaraytemn@nsighetant bﬁ’dﬂliﬁg eiRb@hd B tarsbtt oy fté k&sbective ULOS.
portion“of an imaginary surface defining said, . ) )
envialsope, vafiationsxfrih¢se emboditasrits apidsfirst sensingipmeitiag tung comprises
envel.o

| 1] i , .
o R LA NS RSB Bt LTS b0 i of o

cl aafginagr Qlrface fdefindaaid envelopk, fot &xaleaplibritRntugface. Where
the said second sensing/emtting unit conprises at .

| edbe ewyvedons| easlopes-aprniceadly sphericak volume, digiradas @pispga may be in the
sengi 1510 | 4. d f | f.or at | east one
of?ﬁéﬁ%@ﬁﬁ#%h%$%§¥§#%%kﬁﬁégg%h?%kggpFéast one of the

¥$)si blresomé Embodiatnan chewdaid sacond etnsalgéamittinpagrietomprises at least

spectr ni ght. visiaon; enablin rovi di.n ul sed
| asQ¥e & P@@gﬁ%}éemrs-_ g gl yergnd &%alﬁgf.eﬁaﬁ%ﬁ@nga% peyjyred for at
f o_rlgés?_foné be re‘f‘iﬁi)ljdr%?lg'vf%g {rddgel %ﬁﬁst%%'tﬁ@@&ﬁﬂeﬁiﬂﬁa red and

said first sensi mtting unit conprises a firs
saiudtraddlat elegtsdreagnietiv ispeptmnt; inigtt Vitios cmablisgprdvebeg pulsed laser

sensing/en.tting.unit conprisi.ng,said electro-optica

oy Slesienray fos Gracting sTabTaE ory SRR oL e g

sECONth M:SembsdinRa alel MidiisPERRRE/ A Rinl 1M ddMprde @ first said
With respect to said switching axis. At |east sone of

t hasdarsyiton havings fiesy ULQIS ek saidbsgspnd sengingfagrigfinigt ynitofomprising
sensing/emtting unit inc in i - .
cerRl haraR-DriAE stifim Syl o8 O bllersinsaid iyt and sceond

r ad@rOsYy4é QH%ulﬁny devptirpd ®nb @i ghe othet mdthUkeSfect Mo &aid switching
direction substantially opposed to that of said first .
UL @ssis- A5k leastaspime of dpescoprabediments dna Aurthgr ¢qieprisgi ¢ plurality of

firste ~ra C ' : ]

RPN MRS IR TR QIR el B B fom of
of secaidr kaideradef ispstag, Sai cxempkl Gpeing f orthedatdpO8 @n a direction
spheri cal _surface. Thus, .t ird ULOCS be
sub¥bsRRY el Qppessd e MR ofoen fﬁa{lggbgo&rteéwleg%&ev?lkyn each one

10 syind shid fifst ThPRecdit rdddr & &GhHRbMPAsED EARIRNLISradBY antenna
be co-axial with but opposite in direction to the

s e cwbstatsfally, canforinrad eeith at pertipn sofi 2 sbtfeceadefining said envelope, for
reIatiopshHg@w%%h respect to the first and/or second
UL c2mplex SRBERSA! SUASS: the third sensing/emitting unit

(BY CORRY i &e Rirdeouod miad86 saBitempAlyhesiagidl Withibit dpposite in
appar at us housi ng, together with the other said .
senditestipreta said figstUALOS. by inealternative epbodimentshingy) be co-axial with

:ngiui(t ?og){pg%eltlt | crglgevcllfllgl%gt? TRY sgc%%rlijﬁss,o OF iffeed Rt ?my suitable angular
relationship with respect to the first and/or second ULOS's. Alternatively, the third
sensing/emitting unit may comprise a regular radar antenna housed within an
apparatus housing, together with the other said sensing/emitting units. Alternatively,
the third sensing/emitting unit may comprise one or more electro-optic devices,
including for example any suitable image acquisition device or the like.

Additionally, the apparatus may further comprise a fourth or more additional said

sensing/emitting units, each having its respective ULOS, which may be disposed at



i ncludi ng for exanpl e any suitable imge acquisition
device or the like. Additionally, the apparatus may

wo eovhersozonpri se a fourth or nore additional Bei/Ti2009/000663
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sensing/emtting units, each having its respective
ULGCS, which may be di sposed altqé]\ny sui t abl e angul ar
relationship with respect to e first, second and

third ULOS I nbodi t it
o sy ?@gtﬂ% OO EHRAF S (o Hpoentotl 5 B LOS'
asgpniley Eﬁl?g&r e a?h@ﬂé@%} Je i)%lﬂghty nb skid ﬁ%}?ﬁ% aflitd Qnechamcally

have 1's Ing"froma c center,
sucbuplsd tthefoomndne essemblyr @ach yermmgl’emlttg@rmm ri§ aaanged to have is

oIS ol SRS o RSt W e o sty

S 0 'Eﬁd/%? 'ﬁ?bﬁ‘l@(ﬂ%ﬁi Eéﬂté}gof"'ﬂ% tﬁseﬁ@cﬂy,bﬁr C'eQHiBbleS @€d Qling on a common
feren para el pl anes, and ‘each has its

r emmst ifoe ekirGpler ad;tmallalnyelpr@ Besti pemé rsensing/ewitting units may be

SWItChIn axis,. transvers tot axe
SR B e PR el BERBIN RS ve LS iy
geEibétipfro@eNE@hmoh shehidg SR kdnsviete t6XAEBIghting WXes, passing
In"at” | east sone af;)pl i cations of the invention,

t he
apphionghysthe scentsadoty rayity t a1ddut eeametrierlpedsnH Py ‘the assembly, for
reg hlzee a target. One said sensing/emtting unit is
con red for this purpose, and nay conprise a Radar

cWst eIﬁ atfledst somadrpppicati AR tediaventioncthe tapparhaus getiseli dBst to detect
been detected, this is fall owed by otlonalll¥ )
r e@ag PPSSblY Tedaentza Adweet e S?‘ééﬁ?ﬁﬂf-%/?fﬁ&tl%lé“ Ly qqufigured for this

'é)%ngQ Sﬁﬂﬂrﬁ?/ Qpkikd AR A Eyétﬂnt fe ef ne;hm radar. Once the

tro-optica sing unit
t y pargeff hasdre@atdetmgedbﬁnsj st foHowed ty oﬁ)tmnaébyalrcpbgnmng tlqurget, and
COM NT..or ELINT, wherein for, e e.i.t .may be .
poSUTBIrEne GRSt et asiEle i LB P i JH OB epyflaso-optica
tr %@ﬁ’s‘i@l%t?m@ Theh a(ﬁiti‘()ﬁaﬁ'&] ‘fﬁé t‘jﬁé S@rgRi mag ¥ ‘aeéhﬁﬁﬁh Stor example via
from other vehicles whiich imay neverthel ess appear

vi SV S}OMINSE beELINE vhendih dor, example Hirgaynkg/peseible to distinguish a

or ned ing/emtting Lni aving E
CorR OB o R HRPER G hagr bl Vo BBHais engto rom
f orotki@tveRiciel @v}ﬂaﬂmwhe&d@thelebm@paﬁlwlsmyl JNbtirwiseIshilar, and this
Si gnals emtted by the target. (It is to _be noted t hat

sudhayabESRIfommd R 2osensingiqmigiag astite having ESY.e MM or ELINT
ol Bpaffle, MaichRhgoted R SRUEEE LADiIGICAGE i, comINT
t herr BIINGsigald ahiesd bo tltel’t&rgbﬁ(ihlis oyetrmed thataichalHSM, COMINT

detect the same, followed by recogniti

i dentilINd agapghle spnypaemIfiRgetinit a6y by used g '&ﬂ@vnﬁqr gletegting whether
sengif0g/s6d hh 'a@tgveuﬁ@et coils oy Gl‘ﬁelfl QAbtebREIBE! JStefh switches to the
target, or exanpl e Tonprising a | aser designator is

swradmggsttm tp actutlly tistectﬂlIHBsemh&) i)l cvinesd hsysregmums andridentification
eve t aII ona

thg skt IL—ngr‘{?ﬁ huegifore ?lngeamﬁlaaéﬂpl t o fi@pred) fof fgeeting a

i K%g@ﬁfop%xéiﬁﬁl@ doRprising a laser designator is switched to point its ULOS
along the system LOS for eventually acquiring the target. Optionally, a
sensing/emitting unit comprising a radar jammer or the like may be used for
jamming or otherwise electronically incapacitating a target. The aforesaid functions
may each be performed by a separate sensing/emitting unit, all of which are
mechanically coupled with respect to the switching axis, or alternatively, at least

some of the functions may be carried out by a single sensing/emitting unit which



jamm ng or otherwi se electronically incapacitating a
target. The aforesaid functions nay each be perforned

whyola/oegpar at e sensing/emtting unit, all of wiTIL2009000663
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mechani cal Iy coupled with respect to the swtching
axis, or alternatively, at |least some of the functions
may be carried out by a single sensi ng/emttl ng unit

whi chconprises the various devices. In othe

ap pqonmsse%ﬂ@ alrw#mdeweesa dajqthsy qpshfﬂnew afemabthec%qmred to provide
SUToffichl BRf af &y 3 SRHRhYE 1
rmyo\i)g\(/:vl‘!llt ore ggg%{dcﬁ%g{e\?&en gﬁ%e ectTo- %t [ ca1y or exampre,
uni Hetvagani ang:lel:tmmimca]nghehd\mng awafe asngbvﬁeldl of wirwt teeanother electro-
el ectroopti.cal sensing/emtting unit. havin wer .
fi |<§>&lc@fsewlgg&embtapg yBH ey gt e el HEws PREPEFY resolution,
t N&sQREFRIRS the b¥¥ralod. @t | east some enmbodi ments the

apparatus I's cohfigured for being statically nounted

(W)a Uehi bhst wmeaembedivtentsethe lappyote ieboigureh fer, being statically

appar at u e confl ured to provi one fixe

of e Gt R BElerSon EINIGRe 08 oA g TRe Ry i dpparfs may be

I Nclowti hluy t’iﬂﬂiescﬁféaﬁ)@HQin)é Alsighn @€d bachpRsihg/eamige bt may be
line of si as desired. Such enbodi nents nmay find

parmdlcyuiuaﬂy as@ s¢mrmlata|hgn@(bm painit dlengstheflie of stghhag degired. Such
a st a1.'Eold(1)nqéanrt %?’r find, ﬁr eal?l!ale QL i ts?&t {c %ﬁpglfc?ﬁgiﬁér Sor egémple on a

det g alr or exa ara

basesicneiys gr@he nvdhidle grustatic dﬁhﬁﬁtes‘ far pletsiifd eirborne threats for
incomng target (or threat), and the apparatus
swi XEREE oIl b @9@1 b*b“’ﬁ% éansg@sv(gmﬁa% i eiRFis § RASHPleo fncoming

' detgltg'g{ g(lnnglréa@? atnﬂr #%aé somlti}ﬁ‘.s b rbegﬁuﬂ%s&? sensing/emitting

provi-ded an | erna I's mechani sm local I'y
varsystem fdreideftifgiigi tha tafget r@pMy,ofhetdwmaryelmppmvudﬁd an internal

e o P 0 oot B g SO BRLIDSHEHE respecive

enal &nt/BRidRP AL that LR 19 cﬁ)@ra‘ﬁ% Qedid ViRl Yis RRUNhRgheldNalong the
any desired direction. (X) In at |east sone

en‘m:p@ammtls()S,t tocthap peatee the anparates LORftD dgrselectively pointed in any
Jo e line of sight having one degree of
fre ﬁ‘{] F%YRi ch the Tine of sight may be pointed in

&y diif 8Cleh?RoMB etbdldAféhts, Whd Bbpardthiemhy Bt cén@furad FSproviding a
the plane being normal to the swtching axis. Thus

t helinpifisighi heyving ergdaesen @fefyeelé@matlla‘ﬁhlébl inenisight mgy be pointed
o oy P Blr{ A8 T VRSB ORI g ol o e

sel gatohity] akis Mhngeadbwitvhihg infechattim andy B dﬂﬁp’@ld\fot poigting one or
about the switching axis. Additionally

al tasofher iof Eheysensinglegniiving upis 9t 8 PREGHI% £ O tas digpetion of the LOS

5 2Tl L S50 Kt IO I el bicin

i s axis.i Addidpeaibt bw eltstnatieelgn theirs mdyube qtrogxded:l aal urtgnal gimbals

Lgelggﬁ'gg{sg\tl Lé}gry lI?(ﬁxéillﬁ: gfgtyﬂés g% Prlecetiotnh (e)f QLRg a{IEng ol‘ %e tr%spective
sensing/emitting unit that is in its operative state and is thus aligned along the
apparatus LOS, to thus enable the apparatus LOS to be selectively pointed in any
desired direction.

(Y) In at least some embodiments, the apparatus further comprises a suitable
pointing mechanism, configured for enabling selectively defining said LOS in a

desired direction at least within a field of regard (FOR), enabling a said

sensing/emitting unit aligned with said LOS to be selectively pointed in said desired



desired direction. (Y) In at |east sonme enbodi nents,
the apparatus further conprises a suitable pointing

worzdhami48an configured for enabling sel ecti vel BCT/IL2009/000663
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defining said LOS in a desired direction at |east
within a field of regard (FOR,_enabling a said
sensing/emtting unit aligned with said LOS to be

sel gcti vel ai.nted in sai.d desireqdirection .
¢ e HerRaUR R Fk B8 Br I Rreso i hehar hare. Sgngample, said
Fo?o@f&ﬁ@hﬁchéﬁ_n{j cBRIpAtdsNY pAR CHANIR hEMARThS @ fyP&fer suitable
and tilt” mechanism oOr any other suitable ginbals .
sy stimbrpls systeinn amchjn aEs eass siltatde serye mpeanswaaysoptiopally be provided

optionally be provi for. directin he 1 and tilt .
rochATEsn s PAB A St pftnapisipt e T B brnacively,
t hahgre Mty R PFoRVdedesh @teindl @liBdls GhédhahiSmMeshRBAlEMvarying the
for |ocal %/ varying the direction of the ULCS of the i

r espesetion ef therldh @Y/ thetrespegtivmsansingemifting ynit that is in its operative
operative:. . i

DS bR 08 he BB PGl 008: L5 v gppas LS
seltedkisylettivebppsihed in nyadesird@diréidndi rection. (Z) Each

said sensing/emtting unit may. be confidg red f,é)_r .
PFovi Epslys ensiglepingdtmit Py be ponfigaesd ik groyfiding data associated
Suryh Ll{ RA& One T@Wv?ﬁ’lanée? QEWiﬁ‘%’loédtiﬂg,t éigﬂtingg QLREid 2 Pecognition,
recognition, rdentificatron, targetifg, nmarking,
horidegificatiow kargetiray charkingjihomiod, tackiagged imAgiogofa taggdto

the first aspect of the invention, a systemis also
provided for at |east one of sensing and emtting

ener gy abARE @ HeFrétedpddt b€ t8f ineSidn, QLG Rent ARSI BioRtlied for at
sai d apparatus as definhed above, and optionally .
bastpytiesifsgnsamgy ansoerhitting ¢nergyoflofigadesired 1ina)ofistghf A)QSkeranprising
further conprisi a controller. for controlling. ..

SHd P 81 detlied ey Aas GRiorlly sPPR gty iepEbinaan pf features
PA) bz Nt fultRer E&ﬁp@ﬁf’%raabbﬁtrdlﬁy foptdoaelling bperhtei of said

conpri se one or nore of e follow ng features, 1 n any
aepAratd®l conbi nati on: (a) The said system may be

furt h%cc&r%%t%ﬁ%?as&%é o?‘?}!leeﬁlt\/.EXt?ons \g)ete %}:i ug ﬁl%molpti\(l)\ﬁlatlw further

aligning a sai d sensin I'ng u
8&h Prise@netod nddre ghiheFolkowin@Feapiresiio tedest@d dombination:
sensing/emtting unit with said L according.to .
ﬁ?r)edetTgF ﬁ?lﬁéMSt%IPif{l@’r‘?eafuﬁhﬁfrcoéﬁgﬁ‘ﬁﬁefW ssive aPitEhng grom aligning
may, b R0 Bhe §¥mts%ﬂéiﬁ]%% ﬁgﬁ% Lh @& ¥aiR'LOS to aligning a ULOS of
alternatively, Tor exa e, the system may be
c ordniother exdid aensing/gmittiig anfti with sad d_Q8 nadcnglimgrito t pradetermined
unit.to int its respective ULCS al on aid LOS n
TS S sl SR FE GRS TR0 Ay A Ronally or
al oNgrR@vElyL &R HAnPEIRESystdidinay bé E@ﬁﬁ@iar&% FCRigndipda first said
or

wherein said systemis further configured f¢ '
autssnsing/calitting smittte pping its oespedtiyri WlgO B adongesasbEOSwehen a distance

UL(&:tv%enaa Sd%(s:i(ggcfj ta?gétdanﬁesgic’. Q%/teenq] atl(grlgngaicl‘f r‘]Ll(SS \% tg?ea?e‘r’rlitgan a first
distance, and wherein said system is further configured for automatically switching
to aligning the respective ULOS of a second said sensing/emitting unit with said
LOS when said distance is not greater than said first distance. Additionally or
alternatively, for example, switching may occur after the first sensing/emitting unit
has detected the presence of a target, and the second sensing/emitting unit is in its
operative state thereafter until, at least, the target comes into the range of the second

sensing/emitting unit.



LOS when said distance is not greater than said first
di stance. Additionally or alternatively, for exanple,

waeibomi4sny nmay occur after the first sensi ng/ ePeT/AL20€p/000663
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unit has detected the presence of a target, and the
second sensing/emtting unit 5. inits operative state
thereafter until, at least, the target comss |nto t he

range of the second sensi ng/ emtting unit

fr ~eXhnpiier exampleytheetystvay may be ?ﬂﬂ% wfeédf°¥ Gpa‘éﬁla%bfil taget to be
at d [

FroREfl 40, PdiEhPRl e, %?*.*13%%;@9%?‘“ a8 1 ShA0AF simpl,
r espsm)aslve anad efff@ftive chanver, ﬁ&mxemplefh;q'usmgaimiltabbyadwwmgem as the

i tabl e adar syst s the first sensi n /emt
Cin 1St SR el BB G: TACER Oy YBHIeT B P! Heres L aEse may be
miyesﬂ%h%&m Y ah hslgd O?Xhé'fﬁ?ﬂ%eﬁémé/gﬁltﬂhé $hit. Optionally, and in some

sensi ng Ing unit ti onal in some
en‘mmnhqdantrits, thheargahgey alsaybealtegogrb@d; éarograimpdel whepusing a SAR

exa usi n SAR r.adar., dthus it may. be .
o8t it dhyy T Rl fhe Brosiin ing, B A0 SIS, puig to also
det&idﬂn‘ﬁﬁe Mﬂafttt ypeydrRar@bt it & IR ekdmpls, whdthér 1€?S&|"tﬁiﬂ6as opposed to a
whether it is a tank as opposed to a car, or a bus

oppesed a busaas epnoged fop lerxarfer exammples Ba the Aker hard, and once the
and,, distaSce ttoht%e dtI St rgcl.@edhé)edt Iillf % ba§ tserlls?’n &Eqﬂ{ljt‘fr?gdunﬁ rEﬁ(es over the
sech Sensingrém tting ani Res gV

Sursvgvelillm0€ eviy i ﬁhet bﬁlt&hﬂ/hg Clb¢l@nisRg hami smy aptonaly first provide
optionally first provide recognition of the target

usiTAEPENHIOOpE ftheatargdpisingh #la gPiGHE I(RFianglly Rodlnding  [Rygpd/or UV)
SY V5§ br the lléek%vhliﬁb gH &)‘ﬂﬁnﬁogtf bﬁl‘:@:ﬁé tgAr}@E%lt%d?le previously

recogni t| on previ ous eterm ne R or
li kmermmmdd:;y the @ARier tHedlkfei, psinay mmadﬁ:medfrstrmstagm ¢fi repognition
rst sen emttin unlt

con‘?lPeé‘u e P oientBEEEBR Ut s QR Hrigutedr Br Yetestign. Purthermore,

se Hitidg GRP ch Bl tb%usé@thi%ﬁ thé ¥hr@8t, which
thgﬁ%g%)g?&l}/\%ﬁ%e 1yg oftén bent he cas?a carrll fgﬁi% ér@ W

domeaybpften &ei the wgset ban opltw bmdorp:r bypexarhizgng the Optlcal Propertles in
ol ors,. nmarKi errsecth

t ﬁé’talftgugaétco 95 %}(lgﬁs éeggbé B ?tgﬁql a{eycglet € targe}t ifWwhicB Sase a radar

Sertgpéﬁgémg/&mngn Rintt isSles@SSefub €O the QthéhBami, @l optical-based
an optical -based sensing/emtting unit can

di s&pnm@glﬁ@mlgg:mltomﬁ distingiigpsnell epticahanrepastiesarnaytigarly at the
t he sep PR %}%gt fsqgentt eg %ﬁ 'lc?‘ca{e eﬁ}r{hel‘ grgc o%nlﬂay be taken,
er ac or exanp e

Ioca ed, on nay

horfoﬂ@;arﬁpﬂahkmn@, trﬁctlmg,c“@atdsmfol opmmnmdsmdx so on. (c)
Optionally, the system may be confi gur ed for. tracking
£°r)e t Spgenallyurtha gSysEar dnbbeoForfpmIrest fam drapking otheafarget during

Ui @%Eﬁ%oﬁ%ﬁdn@ Yr %ﬂ})fh%f glg:rirlg %E $&id sgﬁ’srm %‘p? e 8r example any

e gyrostabilize chani sm nma
mai snitablaigygostabdizdd rreechamsmahay be etr@‘ﬁ))&tiafbr Irapeaining the direction

O L 8 PR RIS T ) T,

a0)d SYHE QB ®itchBig may be effected during a time interval, and system may be
further configured for receiving data regarding a position, orientation and trajectory
of the system, at least during said time interval, and for using said data for enabling
pointing said LOS along a same direction after switching as just before said
switching. For example the finite time interval may be a fraction of a second. In any
case, during that interval, the system may have moved in relation to the target. For

example, the system may comprise GPS and velocity and acceleration sensors,



further configured for receiving data regarding a
position, orientation and trajectory of the system at

woeaspodozi ng said tine interval, and for usi NnPCHHL2009/000663
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data for enabling pointing said LOS al ong a sane

direction after switching as just before said

swtching. For exanple the finite tinme interval may be

a fraction of a second. .Ip any case, during fha .

| ntaBPRPTA b nas i ity hl SIS FEVRIRD rds’@egmnsﬁ lipgy hisiata and
targgh thEQire @A tRe LIGK aSHBRE GBS spRerdFoP @Bfllinates, for
velocity and accel eration sensors, operationally .
cormxempleda gobal systenalof eocwimatase whewhihe mesie pesiiomeb the system is

fromthis.data and fromthe direction. of t L .
Bt girt o e By R PGS PP e DS s o be from tis
eXg§Ritidnan 8tRP& stAVBd fothhg SORE dametRBet MMHRFdRe.ITHs A@Wdirection
position of the systemis after the tine interval, and
whaant bre effeciivgly dranslatedfiofo tthe lo@b gperdivate osysteny ofrthe pointing
this position in ord to.still -pai.nt i t

sarfePEi 8! st ioe PRielink mociiniBR Pk afing sifc arget when
ef fiRe tseoldy sdnsinpehaftiod it @s atlignddoodth ¢eoLdiSnadmionally, a DTM
system of the pointing nmechanism so as to direct the .
poi(Aigitaly toreaim PR iney Bsoprstoaded tipethe Gomnuigrgde figrthsy clarify the

th j ] Lt [ i i

SR BETGRPRURT I 0 ey 7 L UER, AL (0% can
pr eneadehhtithe tffective tipatofsight @ & pattivatar cdrgeti if yndimteined during the
position of the targegg¥4s-a-vis t he pgfition f the . .

sy tagRionRgaveen oae SYstgfineikimes it auomer sesingfgritiing apit. This
LL????SB? ﬁfe}git?fricdlé} e Rield Glliabet iREREE of dMIgYIGWE e, has a small

ansition between one sensing/emtting
unidispdavdmanioelative seths iafigésard time mgenyal.t . This may be of -
rticular. . use where th arget.is ati,c or. novi ng.
Bow The Réig Sl 58 R Tl iRt oot iiadrio s Wlggeory of a
af Qﬁx%étabe@né iriBkedl BY 84 rst seBlind/BRitEiag UnityHdEBt pRYyeckiBg a probable
further configured for determning a trajectory of a
t arlgeationeif e tarsst et tespesiaiodsaid systens dwrdnghepic frimetiptggval based on

tarih BP0 8 R O PPy PR, W0l said LOS

I Nnthakadedn 208 prdbable $avaton. ITHus,ahO Eystein ehagbeaithlerddhfigured also for
and for conpensating the direction of said LOS based

on SQEIPEN§FHIBS £93 the mo¥emensof thefarget itsedf dupingdhs tragsitin.

rth fi ' . ar -
(8 e SR pRNF o, Tl o RRET S Bl 1hclfes any type of
(f )detHehatdaicontsipst)con amy other $uitablecpaypradsstruatupo dorffigvrachfor being

includes, any type of detagchabl e container), or any ..

ot FSRSERE, B S il St 08 debielt PRg i IF Goap SEgle or any
at tRrhalh GO pBitforth! WHRRIIE laf lea3€ 34ifl AlppR@itseRi &dnfigured for being
space vehicle, road vehicle or any other novable

pl dtolusgdmin thieerodi or the lilkeador snamplappwr padumay sbe of general elongate

confi.gured for being housed jn the pod or the.like
For s BAHE soRimBot Romayone hf oGiirubon Bhe Agfer end thereof,
Y ldnAGuike coffpmist kuiedblOThgs FoP4ttashiment tden aRRar aAtdisft,or example,
one |ongitudinal end thereof, )
by means of standard attachment points. The pod or other said payload structure
may be mounted externally to the fuselage or wings of an air vehicle, typically
though not limited to, below the same. In some embodiments, the pod is a standard
size pod, for example nominal diameter 40cm, and this diameter determines the

dimensional constraint of the geometric envelope.



and further conprise suitable lugs for attachnment to a
carrier aircraft, for exanple, by neans of standard

w@rdlaobmrent poi nts. The pod or ot her said payl pPamiL2009/000663
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structure nmay be nounted externally to the fusel age or
wi ngs of an air vehicle, typjﬁg{ly t hough not limted
to, below the sane. In sone enbodi nents, the pod is a

Zo1d « RpSexmant Lt S HE SATHE B Aghie iafs arcral o he ik, for

o r&%ﬁl?tﬁéétang fmdyNRsd g@ %ﬁ%’le? go‘r? RNENiD Bﬁre% Qirbéak p%ﬁﬂﬂ's,f%uch as for

t he sy m may "be adapt e use in fighter "aircraft
or dxampld WAV’ eargoxamplfiegndasosddniray al so be suitabl e for

use in other airporne platfo ,.such as,for ex e .
UAVS, A&S?‘gglgait(_f &ﬁ"affi’l;?ta%@e%too{) ﬁ’.‘se Kb"@B‘i“Bﬂ’ n'é‘et%nf‘ﬁze%h?rsf’mus are
a6l 9l a FERridtBY 8PddeOdt: viliRe SRAGREd RIThéreRT adiBh tenvaloe or as a
enclosed in a restricted space or volune, referred to

benmeétricasnaslopavaaid ope configagedto gaanimizei usalof ¢, eolume, by angularly

a re.confi.gured t I M uge of th Ly

SORRLE (GOOPBOUEEL vy, (B, TG0 e PR o
EwRERIAE AxAN ahd) BiakiMgl kel SFSBE GivittBing feateml thehindchamidatly brings the
and meki ng use of the switching feature that )
Ak Apgrture of yeaph junfs exqhesiYaly,| inger with dhe fdegiggdhapnaratus LOS. This

XGh US| LNl i e L t _ .

RS bt L B B B0RREE it R rtpring
boithefdrig with e afetthe ofahe other laipp and) toothus PpEmizer dpecation of the

with the aperture of the other unjts, .and to thus
spit WWIEQOBW&IQ@H%WIH?OR@H%IOEW?@W ‘Fré“‘ﬂfgst)' interfering
Wi th gperabiinnd int Vbﬁcﬂttllibfépgsdﬁtﬁg @t)mprisgs tﬁ & dindBNt fhebRanism, a

whi ch t he apparatus conpr a pan ‘an [ _
spichiaal gaometricd leavélopd isgeusviil featate aspomatog avithsthg feature of being

useful feature lated with the f .0f . bei ng,. .
ek e gtear ate it e LS b0 i
bou ke sy ﬁ)ﬁﬁ,iv@l%nq}ié 8ppdratfls is h&irdd Rk PR ekfiﬁplép,do give it one

axis, en the apparatus is nounted to a pod for . .
ek itdegiees pb figedamm iwhilgree"gimbilf gotation ebautghe switekingnaxis provides

il "ai nbal " i b i . )
It SR 000, B s O 2 s o

tifeRivelli shanpy elcofenthlr &t bEthdapparals tefekeatdi thgl of thbabdewhich is
the frontal area of the apparatus to exceed that of
lse ap gerodypaneis feafurgl so an aer odynani ¢ feat ure.

Accor g f- . 1N j .
appar Accgr it & £SEAR4 SRRPGE o ink fichl E b @R MW proviged for a
st driend sendng yndtmittingetesy sledg didesireelt disappappirats line of sight
| i ne of  sight (LQS) with respect to said apparatus,

6P} Vih sepPset tP 821 PPPARFUSEREIPHS i t ting units, each

sai d %ﬁféﬁétg%%ehstiﬁ '/%}Hidri]&g@r iniR0aRh&didl RhsiAl/ehBatE uff t%déﬁted for at

sensing and emtti e gy along a respeéective uni
ldasteorefof seupitg {rid «DB}ting arergyrabwypoctespeetisensit hg¢ efsight (bid.OS) via
la'llnirgzsp%l tlevret usregéing/g}ncljttigge nﬁhi?%ﬁe'ﬁ&ré,i nsgidl'I nsiegsslng/grinﬂgng units being
mechanically coupled;

each sensing/emitting unit having an operative state, wherein the respective
ULOS is pointed continuously along said LOS for at least one of sensing and emitting
energy, and a corresponding inoperative state, where the respective unit operating axis
is pointed along a direction different from said LOS;

a switching mechanism for switching between said sensing/emitting units to

selectively bring a desired sensing/emitting unit exclusively into its respective operative



mechani cal |y coupl ed; each sensing/emtting unit
havi ng an operative state, wherein the respective ULCS

w0 301podrded continuously al ong said LOS for atPCEHR009/000663
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one of sensing and emtting energy, and a

correspondi ng i noperative st , Where the respective

unit operating axis is pointed along a direction

different fromsajd LOS; a switching nmechanismfor .

siiet WhilenepISBE GRIBN DEBGIAE RTRIGLRRE 841 Sgnsigy quaitting units each to a
AW I: desired sensing/emtting unit

%%@%%&%é§+§p$%%ﬂg$?§'respective operativestate while

concuAcending tbthengicogl aspeandithdimvemtions aihith thus provides a stop and

sensing/emiting.units each to a respective.
AF- caagblﬁm e sgg%%?n B EMETRG Ry ey EPnge Bftired apeapatysy LOS, at
[eh& %Il{b?/ S0 | RRsinYBGHng NSt RIaQVAISE DeBcontigBre@Nfbr %?r@fziﬁing optimal

capa Ity for Sensing and/of emtting energy along a
dpsaticndwitlp paspedt is alddBensaonal eersstraon of $wi apparatus and along said LOS

&%g% 9 4.} E"m%f;{hile g, 41 Iﬁ Ly oy 2 G%quﬁg P@g@&%&{@é’ gc@r?s'ing/emitﬁng units

HafBR S se OR Th! AEdhbl9f rdtxableppanat %Svi@ﬁﬁllﬁad)@ﬂ GuBsgthsitially as
L mdependentle/ of the other said sensing/emtting
1

distlpgeshabounbbr thealitseaspeeigyf dhe nVemipnuptads fragansis.

conprised in_an as t ' j .

i o, FETsapist o PR och R AU sHIR oftef Bt i thf¥ion may
agieally @irtheh @oinP¥ied bhe By mivwd af the BatL@BAS to (Z) disclosed above for
Furthernore, the apparatus according to the second,

th fstrasprct phibe RNFBHOR. G Aty migrlis iRl any syifgbleepmbination.

conpr i ) f ( . .

i sol LRI 8B A lep I RERER R, Phynlso progided fora
hedftaine ©f sertsaigding, entittingrgnesyyi dlady ®desiet linabf sight (LOS) comprising
Ac‘ior ding to, the sgﬁg:ond aspect ﬁf the, i nventfj gn, a .. .
syd prnarates 2 &g BbpRsergingle thespepndppegioldninvgtion, mutaris
ﬁzﬁ%léﬁm hdd ﬁ&h_@ﬁ&fn%ﬁsgg QREn P01l $b @RAtbIIRNE dgfaragbﬂ ¥ said apparatus,

conprising said apparatus as defined above '
ask oragliopgonalyt fuethse comprises pasc or ofore hE thenfeaturéso@) to (g) disclosed

tatd s,mut andi s nd further conprises a contrall.er .
Fob e ot ngci P e BF! aSRE R aBolON ediflyuandss, in
ot §uiaBle! bnfbikiatiBR! asCAIpREd $EtHRPpAHatuIREEor@ingttb&he second aspect of
features (a) to (g) disclosed above for the system
tHednreating maiheutdndist aspect of the invention,
nmut at i t andi,s, .. ict;ab ' ' .

o R sk e PSRRI Rl g povided o
Ragtesie off sehdifg ian¥ @Aiitidg, enbiglyadlong B tappedtatas life @B rsiihngLOS) with
to the second aspect of the invention, a nethod is . .

EFSBES [ B el COIBPriYng PUGAtvebheligngs & AYISHYY amifngnint Jingof sight
FUEOSY | S99 ALY Bl VB8 Sl P00y GHOSE R eiin
singy nodtanbotdly afpngnsaid LiOSewith saidgfitst §&llsigfennittirgg dmit,stnd further
sensi.ng/enitting unit with said and one of sensing. .
SPMPTNITE B9 W&V@lﬂayﬁsﬁhe&ntp@ %I@ng!aybggér@d astend psaS{fepiting unit
aRhe shidMsds 28MDhOYF eBsidd Al HRiting @8RG g} ¥bhtiRiously along said LOS

with said second sensing/emitting unit, wherein said first sensing/emitting unit and said

second sensing/emitting unit are mechanically coupled.
The method according to the second aspect of the invention may be carried out
using the apparatus and/or system as disclosed herein according to the second aspect of

the invention, and may comprise additional corresponding method steps.



conprising selectively swtching to aligning a ULOCS of
a second sensing/emtting unit along said LOS and one

W@R0186MdNg and emtting energy continuously aPCHEL28¢/0H0663
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LGS with said second sensing/enmtting unit, wherein

said first sensing/emtting _uw_t and said second
sensing/emtting unit are nechanically coupled. The

T g ab 5 0 320 i 25 bEYE sy

88 plind&d RS&E N&NHEH QirBG A HdNGpt thetd)and 4RO ?Qrti%ﬁﬁ? génstfg/emitting
the invention, and may conprise additiona

voit phgpdrditinhenbOBoss desiepd enatlmedthe gppasatundo opereiedas a staring or
spect of the d nventio t he,LOS, of the.apparatus.. .

FROGES it S AT s g PO B oo B P aff Mechanism,

MAkht 4 MRdHonly ahd/seREicRGAIBTUiffdrerd fidth th@bwiitliflg Widchanism (in

the LCS, as desired, enabling the apparatus to operate
this and tosfar ragpests ©f dek invgntgiparar @ad tilbfeatyrgrploavs thg LOS to be
i men c n . n [ C I [ .

BBREL JE Rl FIPRloRty SR uRE B by 7 SRS s, Whibeillance

hfparaud, fetexagpiechani sm (in this and other aspects of

the invention), ﬁign and tilt feature al]Jows the LOS to

be poRe@dngotthisd ashertrithoinyentiana Hlerhig Hrwed%cgﬁa?mus for at
ORR ' X @A lo® sight (LOS

ISR B e A Vb ATES AR o aRaX BTG of sghe (LOS)

pith\cespect tasadmpparatusscohgrisag: | east one of sensing and

gimg}']: Iat? Ee&s)n t%g 651] o '%pgte@it%gg@%g%%ggtg#f@?f)tgg f(c))}c at least one of

GRS Imifing! &REYy hIWRg SPRASHBGHRMdnkinB&nHAiInkSuni®a@mB of sight

sald unit adap?ed for at | east one of sensing and

€MLOB);ng energy along a respective sensing/emtting

unit lLine of.sight. (UL : .each sensing/emttin It .
havi nﬁacgn Sedlﬁlé\gé‘%i‘lb@%s% é?v% FePPFt ?tﬁ\éeq thgpé’g: elrvréutﬁf(%g pective
ULOWisipodtte@ g ssidi 10039 ot MastBdnd Sfahsiap en®@Emfting enggy, and a
and em'tting energy, and a corresponding inoperative
gersasponding IOPETREve slgisewherg dhe yespective BIiQR ispoantehalong a direction
Q{ff é:nttifr%rxln ?Izii(fligsent fromsaid LOS; a switching

nechanismtor swtching between said sensing/emtting

uni t s atswitBingC eviginjsnb fom gwiachigs ibewdbes adaill sensing/emitting units to
sensing/emtting.unit, exclusively into its respective ;
sRdestivelyy Bring A desiid | seidopensigeirgiiinge il syeisiyely sigfqy its respective
SESGNOILGHN %ﬁl@%r:ﬁghfgsa 3@19 inH& 8f Eﬁﬁps%ﬁgih%/%mitting_units each to a
non- operative state; —an erein sald apparatus’is
ospédtiyamed-dperatisektetet andel y changi ng a direction of

said LGOS, .dur.ing operation of .the aratus, with. . )
e pedheici $1 PERRE (s oaB e SOt REd TR & digstion of said
0%, Gﬁrilﬁé‘gﬂerﬁﬂbﬁ 8f the aﬁﬁe&{itu§,'\¥i% Yespétt td &t RRRARD IdéLrees of freedom

state, I ndependently o

when each one of said units is exclusively in its operative state, i.e., independently of

which one of said units is exclusively in its operative state.

According to the third aspect of the invention, the direction of the LOS may be
selectively changed with respect to at least two degrees of freedom when each one of
said units is exclusively in its operative state and is operating to sense and/or emit
energy along said LOS. Thus, operation of one or the other respective unit that is in its
operative state can proceed while at the same time selectively changing the direction of

the LOS in two or more degrees of freedom.



whi ch one of said units is exclusively inits
operative state. According to the third aspect of the

WO po1etei40nh, the direction of the LOS may be sePEDiL20e)0p0663
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changed with respect to at | east .two degrees of
freedom when each one of saidjgnits is exclusively in
its operatlve state and is operatl ng to sense and/ or

t d LCS.. Th ti -
te hme 0 % rghgéagﬂﬁtg}hg’r? aSRest olf ﬂ'&tlg\sl?tlloﬁertﬁ asg 88? éqlgggnsmg/emlttmg
ahidt Saf AHsPbRCs&Higkdd ?oxatpré\;i&n%saéﬁlrﬁdl NMBp& AL tWMf-‘|r¥spect to a

changing the direction of 'the in two or nore
degarwgalofonstir@ed@ﬁﬁhmpmrdtuﬁ @nd elonp saidri @Y lme@denﬁry of the other

L8 LS T B 00 R BES AL atpft n o

wistRMblye sRe@bletaboat 4bwielin® Bab, substadtiaflynk didcldsbé above for the first
apparatus and al ong said LOS i ndependently of the
ateet o staﬁ dnsaHSR.THIEHF i kugthermore the ppRaratus according to the

ﬁﬁ{hs Q}' ttlﬁ Ekg’b F{e Iré Eg%?%g&@l&ﬁ??ﬁl?thé{e g())(xllngr’l?en one or more of the

fdah&ésam) abl () adiscosdl alsnd fubothe firor aspeet fof rthe iaseaih, muratis
of the inventiaon, Latls nmut andi s. Furthernore, the
Bfyfsendin sany SuBRRlF sgmbmatipr ¢ hi r d aspect of the

| nvenhi, (ﬁd Yo QRL 'tl;]ﬁfi]aép\(‘zt) S he %{veﬁﬁ’&p 4 8t & 8o BRJ'vﬁied for at

of the res di scl osed 'above for the
iaastsaneanef patsung)dndt draitting/enrgyoriongra tlediied lmam&mghs (L@$) comprising

sui tabl e c 0 AC t t h
S0 abierts eh SRR Aocor b et PitaChsbt st dbf frugniigy mutatis
%t&rﬁdﬁs bndPRgthef c&rﬁﬁﬁée@g BB ddgroR MR dpératon T s@id apparatus,
desired |ine of sight (LOS) conprising said apparatus

- and dwi opsignalbio fusthee somatisgy ono or more bf the Egpwes (ftot(gk disclosed
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30

ngch :}181[ ﬁlg rsy%{n%ggﬁ&d% ﬁ%qg% Figst aspef:{ Sf thh ]%ve%{) %’? Dt Putandis, in

operation O

anpaliRbMomdithtizhya lied& thy apparithesccondiig tosthe dhiled avpect of the
nore of the features (a) to (g) disclosed above for
tlh’én%‘%l‘st’%ﬁféfdé@ﬂﬂ‘?’ﬁg to the first aspect of the

i nventi, t

conbi hSrIgE b SRR bP et G X byidse ap apparas o
thleadtlohe df sapigtandfentilténg eneegyt dlomg amayipatdtss hind afsglst. (LOS) with
According . to a fourth aspect of the invention, there

F"sgpiﬁt&/?% #PRRFAS, SAPRFINESf or at | east one of sensing

and e t
L P 8 503ty 2008 0PRSSl one o

ag¢nsingastl emmlng ensngm olangia Itespegtmmum‘shneedcsfrglﬁ &8O t
adapt ast .one ?Emsens n

ot o Duh S nEERIEE Ga baviee i ReaRve ffle WiEfeiaghe respective

Urlos gqfohhté@ aﬁmg géuam@s if6x0at Ustist oftE SRfsiAf afd eMmtinY @nergy, and a
state, wherein the respective ULOS is pointed al ong

seirespRIGting gropatative state, ovhsrothedBH@P Aypeintdeona @ dgectlon different
?ner%! agd a correspondi ng inoperative state, where
ddS 5 pointed along a direction different

(III) a switching mechanism for switching between said units to selectively bring
a desired unit exclusively into its respective operative state while concurrently bringing
a remainder of said units each to a respective non-operative state;

(IV) wherein a first said sensing/emitting unit is configured for at least one of
sensing and emitting energy when an operational parameter associated with operation of

said device is greater than an operational threshold and wherein a second said



fromsaid LGS; (lI11) a sw tching nechanismfor
swi tching between said units to selectively bring a

walewboedounit exclusively into its respective PEEIZ00NMO0663
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state while concurrently bringing a remainder of said
units each to a respective nojgoperative state; (1V)
wherein a first said sensing/emtting unit is

configured for, at |east, one of sensi.ng and emt.tin

g it 1 e Shr o ERshie o GOt Gt i grerey when
ON8 LRL AN hardiethr UM I0F Rost thalsEAlPeratidAsl tRieshold. :
operational "threshold and wherein a second

sai dsdhsifeltpveng features may be peovidedf Fouexample thestwitchingt mechanism

one .of sensi and em.ttin ner gy .when .sai d . .
A% sop AP ERp Bl Gy T BT R peoween said wnits o
BARS 8dill PR lunithdr 650 8Ednd TAR iﬁt@!itsngbfagvé e@atel F3pedii®ylyb&ecording to
provi ded. For example, the swi tching nmechani sm may. be .
edathien sa1d @PeiHoRAl PRI AF IejeaaTthen OF BYlegreptpl (pan said operational
| .

BP9 BERRE I Bl SR RS Bkt U trgr, an
whsec tsaide | operationdlr thréspoldo isvhetfirer désardeofier atotlemaéxample, the
paraneter is greater than or. not greater th sai . .
bRl PATAFTCBRE 3 FOFIDBKATHIE, 3107 SBidol 951 G wherein said

\?ﬁérgtri]a{a? rthfegﬁ(glﬁ dﬁsvigibQ§t?t&ﬁ'Fe?at & vgx"ﬂi &858 8keati® deonditions; for
erein sald operational threshold is a first

ekanplache operatiomat theeshelkdangt leg zdrb eisdpbtyatonditiahs.

paraneter .includes a visibilit nge al ong said LGS,

and \r/\[ﬁb}‘%i%a. 575 OBpYriaP ?m{%ﬁl{égﬁ%ﬁaflﬁeé- visibility

cor r el @t 6inWint Raid ¥R SEeRBhD Bhit EOOSIflguRIASfor hiOleast one of sensing
exanpl e, the operational threshold may be zero )

aid iehiitting yenexgydivhéro aglistampgsto $aid sargétegreatenthan a first distance and
variatio feature (/| .compr.i.ses: - wherein pne sai .
SERTh yREhsr R g o GG SR 6 E gt Rt (5 il gensing and
emitfifE Shdrdy aen 64Tl tistange BN bflesyihan saiddirsitdige! 0 sai d

target greater than a first distance and wherein
anot h&t arqiher vaeafign, fpate (V) mepyule replasedwithi gured for

at | eﬁife whdfei fongesﬁﬁii g@?ﬁg%nﬁmn t giseggrli ré’ép?& ftﬁf-egst one of

di sta I's at or les n sail I'rst ance.
seisingeindvanitiadg eergy edthinr @ nfdxyhumedirsb distampt aleeefrom,t dd wherein
(V). wherein one said sensing/emtfting unit i ) o
eRsthsraidtrnsige/ eaiiting yail ipeRitiguredeios p lgast e @hsensingand emitting
gghggwwﬂhﬁmh o nfd ML Ad T ditaslicS iRREorh N 8RR\ AW dfdce being

ei n anot her sensing/emtting unit 1Is
significguttegrefitor thah séid astondwestoicesensi ng and em tting

energy W thin a naxi second djstance therefro .
crer OhLLLn & TRXI pumsccond g shance LherelL oM one s
S@sthor@miants Ghid rAdiC Blso ACdiffigiged fort PRVIdPMY LPtiMaP8Fdration with
of the invention, "at | east one said sensing/em ttl'ng

asbect iag dilnsmsionel constriainy oé thef appaates/andi algno#aid kKIS independently
operation w.th respect .to a.dinmensional Eal nt
BRIhE B M b PO oS R NenERBRAE urts may be
comprised in an assembly, rotatable about a switching axis, substantially as disclosed
above for the first aspect of the invention, mutatis mutandis. The sensing/emitting units
are also mechanically coupled, and each said unit is adapted for at least one of sensing
and emitting energy along a respective unit line of sight (ULOS) via a respective

sensing/emitting unit aperture.



of the other said sensing/emtting unit(s), and the
sensing/emtting units nay be conprised in an

wa@smenwl4y2 rotatabl e about a switching axis, PCT/IL2009/000663
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substantially as disclosed above for the first aspect

of the invention, mutatis nutgndis. The

sensing/emtting units are also nechanically coupl ed,

and each said upit is adapted for at_|east one_of . .
sensi HYTtRFEOES the PPRATHE AeRPding iRy the foudh @specy of thy; ipvention may
Lin  ohi i . . o

gpheRy SBUERT ool lonteoF ofbrt R MR I03012) ket Dabove for
theefifsoaspedt ofl sipdioverions hetarinverntridonimany supeblegambynation.

further c ris ne.or nore of. the. features. to .

(2" arcergulefosBe FaTHoispiRar i oy igges Vo if also provided for at
eAVEIHel FHhendtid Ald SmiHABE:Sy albfly 2AYsifdiliRRIfRIght (LOS isi
conbi nat i grrlL Accor di nggato ?h?e ﬂfilgourtsl’% aspect é)% t(he ) comprising

said@pparatus asdefjedaboie actoghingioohe deadnd epegt of tigdnveptien, mutatis

of sensing.and emtting ener | on .desired |ine. of
ey PRIt S Rriney Ao 8 oo ite s ioa apigapparates,
ARE M HFionall¥ Migrtises ConRfpriss BRE br dlort PE thé Yeuireo(a) to (g) disclosed
mutatis nmutandis, and further conprises a controller

pbevedontheaiyptienyacspeting todhe Srstashedt abihsinyansiongnuaffayutandis, in
FEL B Yo o PRI 8P SpRLATPAR ik 9ty s aspct o

decavditiog, moratihenkandid. aspect of the invention,
mutati s nmutandi s, .in_any suitahl e conbinatiaon

, AS .
appl i égcergnenie the frrth asgect o BredPYRties: ¢ methaguis afso provided for at
FRREFl O DUCOIAGR o B, I g Sy 09 v
adspectpo avarget comprising seesivelynadigoingsewst hige afisigbfULOS)pf a first
ener al ong anp appar | ine of sight ( Wi t h
SaS e B LS i el i Jrked bty tgn 2 frt
dlRkdncé (G0 Rbfetre@Nb ds\A-@RksHRd distdnts) ah@nshleNGl S¥isinkl 4@ emitting

unit with said LOS when a distance to said target .
gnesgy elonghsaid 4.9S rveth adid tipiceensiapsmittiag eyt dind ofugthera comprising

threshol d di st ange).cand one .of s ' em tt]
g T R L L R
it tdistaiied i atror ek tie@nsaid fist@istandel &id orge dfsendihgBhd@mating energy
ULCS of a second sensing/emtting unit along said LGS, .
epriinueBsly alingt it bOPswish said seeoad Sepring/eitang ppidy wherein said first
. . . ] . | .
RNt B S NERRRn ARl o8 EEHRhanically coupled.
Fhe nethod mdyt furtheti comprivd &naaires paralielf tor thbse disclosed above for the
sensing/emtting unit and sai.d second sensing/em tting
aRparatyy SRS \baipyrting o alem‘ée%lefl Rt e
conpr itge h&RL E%rﬁﬁ%% bl fohiRh biRELoAIRGhOSRIInAREY Be carried out
for the apparatus according to the fourth aspect "of
ubiag ithe aparasns and/at systenugsadisilesed Heeeimetdvoding de dhelfougth aspect of
to the fourth aspect .of the invention.my be. carried
i Srieg: LR fimbn fediapel oo B et eed FEkb g

her ei \cR6RIMPioNOfIHR abfeRt HOME ilVeABHEMerdfs préAded an apparatus for at
i nvention, and nmay conprise additional corresponding
hessh ode sifegensing and emitting energy concurrently along each of at least two

different apparatus lines of sight (LOS) with respect to said apparatus, comprising:

an assembly comprising at least two sensing/emitting units, each said
sensing/emitting unit adapted for at least one of sensing and emitting energy along a
respective sensing/emitting unit line of sight (ULOS) via a respective sensing/emitting

unit aperture, wherein said sensing/emitting units are mechanically coupled;



According to a fifth aspect of the invention there is
provi ded an apparatus for at |east one of sensing and

we@piiboore ener gy concurrently al ong each of atP¢EHR009/000663

10

15

20

25

30

two different apparatus lines of sight (LOS) with
respect to said apparatus, coirprl sing: an assenbly
conprising at |east two sensifg/emtting un| ts, each

said senS| ng/emtting unit adapt ed for at @@j one
sensi pid assemhly th(awﬁg %HB‘F%}?}Yaﬂ (ﬂpgraélve éga&%get“il ing at least a first

gé}éﬁ%%ﬁw&ké}ﬁ at'Rhdt bSO afd Sllhtell Uh%&chvéléng?‘a respectlve said

spective sensing/emtting unit aperture,
£8iSdfos enkeastgne roif lstnsmg amil drsiténgeenvegyhwith cedpest thcm‘pnl aold at least a

sai d_assenbly havin I uralit peratj e st at

e apeigia Seadirdn o1 Pat Gy eri TLQ8E btedute L0 different

k6asthe L\(‘ﬁ‘) LR %va@?bﬁlttlﬁg daAfRg §A8 Firdlpadtive §t§t§PeCt ive

said LOS for at |east one of sensing and emtting

ener gg switthing esphanism fersetivhingrbgtvaten| seidginits tesadentirely bring said
rein.at |east one said ULCS is

ﬁ%?‘??gé' gﬁaoﬁaﬁflrgdﬁ ORFPHYT SHE fromthe LOS in which it

was pakcdrdihg tdYhd fifth 98pedt bf thetin@eibal dt\M€ass bid §iid Sensing/emitting

swi t chi ng nechani smfor sw tching between said units

toit sepye sw@pycmﬁgugeds é@rd Peydding | §ptimal ooperafiagy vath gegpect to a

e t f e of,
?%?/egln OP%ln C%h§¥ﬁ?eas one garé 3 e%ﬂj n%%% ?EFCH %51 ni*tPna Ir) J}Stus LOS

ﬁidsperidEnﬂl}OGf thgustiet shit sepbiny/lediittigg amit(s)vdndothe rsa’islucgﬂemlttmg units
with respect to a di mensional constraint
B dicatQBPTRE 18I BngsseRbly. srigb lgp'«}%uawéw@%eg axis, substantially as

gggt%gg%%gng&ttgé fitdSs ﬁ%h the FEnBERSLNGLEM b’l}gFurthermore the

e sensi ng emtt| ng units may
eppapatisagordingto ths $tirspect 06 thet iatoérioabwayt opmosmlﬂy firiheg comprise

gl)g(eIpZ)Etrrsl%gS(% nt I %a@d{qﬁ)aaggloabovlﬁa{eo&r tﬂe ff ristr gstpect of the
FHELEGT, WREs ,h&}an&p R %ﬁﬁﬂéﬁn@t@ Cigragy @&téb@e édhemﬁatfdnh
aspect ‘of the invention may optionally further

conpr Aseording torthenfifth aspedt fod the mvantés, (aAs)ysnem isA)so provided for at

Rt SRR Sl BBl g BTl o oo
Eafipridiag 1581l apserasli 30défihetingbdveef &d&oﬁﬁxﬁ@&b B¢ fiffle aspect of the
i nvention, a systemis also provided for at |east one

BIveRlégis W@atarmutém,tandgﬁuéhﬁé e yPEReRycamrollerfor cenigplling operation
JESl S BT by RS RS O SERS IR B o

(d)\deseldsed abongt fat the smtémrmibsrdlmd theufitsh espeemfphe feentdon, mutatis

controller for controlling operation, of said
HYpHA: (78, SDRERPTIRR 1 50V oftalebls ¢qinbinations gispinpigd dReths apparatus

O?dlf?% td tIﬂ@ fi fft‘i“laars ctof ﬁl@)in\{]eﬂtléﬂ ImiAafE ARG gisabove for

e system accor |ng I'Tst aspect of the
| nveniiccordingutatths abovandi stheasaspeqts ayfr thet eventi@ayya number of

S@Ruﬁi ,ataaagz%eg él(r:e? B";%'Fﬁgﬁ,f Of Pﬂlasi]ga ldrg?m{q%gtqg%gg%?qagﬁne or more desired

%Ha?&thﬂlﬂéjbﬁﬁ‘i%hé ( &?%ﬂi fbgpéc@ td bR @E}Sé\éﬁvé)ﬁp}ﬁhﬁﬁs" In at least one
aspects of the invenfion, a nunber of

embodiment, the apparatus includes an assembly that is rotatably mounted on a base
with respect to a switching axis. The assembly has two or more sensing/emitting units,
each having a respective sensing/emitting unit line of sight (ULOS). Each
sensing/emitting unit has an operative state, wherein the respective unit ULOS is

pointed along a LOS of the apparatus for sensing and/or emitting energy along the LOS,

and a corresponding inoperative state, where the respective unit ULOS is pointed along



apparatuses are provided, for sensing and/or emtting
energy along one or nore desired apparatus |ine of

weeghoe1401.OS) with respect to the respective appHIIZDW000663
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In at | east one enbodi nent, the apparatus includes an

assenbly that is rotatably noynted on a base with

respect to a switching axis. e assenbly has two or

nore sensing/epttin its,.each having a respective

§éﬁ§¢tr@/<§ﬁ€?&em gm HS?LCW%SW*&&%H{CC AR FNa tching between

ﬁﬁ”%bﬁ@x{pﬁéﬁlftﬁﬁ@%ﬁﬁ' to N@BecBVI9PBFRL | %€ dSHRUE s &hitting unit

the respective unit ULOS 1s pbinted along a LOS of the

evpbani ety intd @s respersiva gpemtiyostate hileicogcurraatly\bringgmgg remeinder of

lf}@(ﬁ and a.corresEondi ng i no er?tive st ate,[
S osvE(rififhe UBEORINS My i FrER U JIEORET

g}sftgn@srﬁﬂtm&h@dgatrgm)o bfdRideft. SWi t chi ng nmechani sm enabl es

swi tching between the sensing/emtting units to .

sel ecFeareley of the invantiess liselgsesleahsva fore ane oF meprespid aspects of the

exclusively into jts r ect]ve operati a '

ESRRdPt B 50 PRl @R Eild RGP of Sndtobfio tpckis of he

§RBAM¢Y/ emtting units each to a respective

non-operative state. Correspondi ng systens and net hods

are al so provided. Features of the invention disclosed

above for one or nore said aspects of the invention

may al so apply, nutatis nutandis, to one or nore other

B&JE&IQES&EB%ION\@EMBE DRRMINGR-SCRI PTI ON OF THE

DRAW NGS | n order to understand the invention and to. .

see hbworder e ynderstang themvgptfon and,fo;sq¢; how 1%%8&?%%‘%‘1 out 1n

g‘}allchccr,‘ QU8 CHiPGdw BY (¥RY¥ib&, B)oRaY IdFidontn®%aBRhSiple only,
nly, wth reference to the acconpanying draw ngs, in

withabferdaicgto the iasccampangingeirawiogs eewhivhough vi ew of a

first _emadi ment of the apparatus.o he, i nvent i i n

whi ohFGhd TS ehSPH s ier TAGEL et ST Hiel GRERpho(dRe abfbratus of
fdrshivSonYiavRH biteseRfingeMitting Thidis aﬁifg‘ms,d Hith! SEIIREd §yEtem line of
see-through view of the enmbodinent of Fig. 1, in which

sight. her sensing/emtting unit is aligned with a

desired system line of sight. .Fig. S [ iew ,of. .
the chibod hamoghdfe gee Hirdillr ukbhche dfe BBl of S 1n which
mﬁmh@me@eﬁ@g/e&ﬁidiﬁ%]ﬁﬂmraﬂigﬁ@ﬂ Wikl atdesrddaystepithe dfisgght4 i s

a side view of the enbodinent of Fig. 1, in an, | .
appl i Big 30p adilerdpy of ilze epbridimentcof| Fggcbrﬁ} @R SPBlicASGR (dhgrein the
' ' ' 5is a front
gé%%%%éf%?lgﬁg%@%gﬁgﬁoﬁﬂoed'enbodi ment of Fig. 1 taken

al ongF{gXHi ig a sidel Wewnfitsoembodiment eFigf 1,an \aarapplicasion ofherein the
t he embodi nent of Fig, 1, ]:n V\,hiﬁh one

IR HYSSAMPLISFYMARRtEd dlectlyitgadahifle h a desired system

l'ine Q‘ﬁg. %1198 %ront cross-sectional view of the embodiment of Fig. 1 taken along Q-

Q.

{:}’& $ gt:?.e éorllreesponding

Fig. 6 is an isometric view of a variation of the embodiment of Fig. 1, in which
one sensing/emitting unit is aligned with a desired system line of sight.

Fig. 7 is an isometric view of the embodiment of Fig. 6, in which another
sensing/emitting unit is aligned with a desired system line of sight.
' Fig. 8 is an isometric view of the embodiment of Fig. 6, in which a set of three

sensing/emitting units are aligned with three respective desired system lines of sight.



Fig. 7 is an isonetric view of the enbodi nent of Fig.
6, in which another sensing/emtting unit is aligned

wawrain/ogl4oesi red systemline of sight. Fig. 8 iBCEH.2009/000663
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isometric view of the enbodinent of Fig. 6, in which a
set of three sensing/emtting,ynits are aligned with
three respective desired systemlines of sight.Fig. 9

is an_jsqonetri.c view of t enmbodi nent .of Fig. 8, in.

whi onFiE- Freayserger ey offe EBPSURERGY Bl iyt Aiferent se
3f réd deaSiag eMifiinotuifs hitr#i8nEEWRR R hecedBSct Gk @Ft@BYstem lines
i nes of srght. TAI LED DESCRI PTI ON OF EMBODI MENTS

REfightti ng to Figs. 1 and 2, an apparatus according to

a first enbodi ment of the invention is generally

designated with reference nuneral 100 and conprises a
sensing/emtting assenbly 110, and sw tchi ng nmechani sm

j 11 t] O conprises a
B R IS CRE EON DR ENERRBIBIAES et (i g an ts -
a firgt nsin 1tLhBg | .
2 L REART I RS b0 5t rDpec B 1 £ W90 bzt of i
iheniisly 68t generallyh desigisaed withl Iferaice ahura¢rahtli0de hyd t doenprises a
apparatus 100, is confi %ur ed to be anordeat ed within
senselranitingpspanbly ild . cmdsyaiching mechapgmdePed to herein
as an . ' ' LGt NG N [
capabi e SR ek, FPLARGAL, o ANGEnLD, AR ot Joast o
bensimginmiétitg) wiitsal ofigt sensmpéimigingminitt i48ganta sedond eemsing/emitting
sight (ULOS), also referr to herein as axi.s for .
Bl e A yinedh SRR greset £f gwgmg?fgwgy?legaéﬁ%?@mﬁ“m ltematively
(RS AGatath© 100, R QRfigurtd o IRCAREMSRI¥BIcAOWRRn 4 pRAlefRéd restricted
160 i's capable at | east one of sensing and emtting
epese cptsa refearedi to dicteirozs anl envelope.sensi ng/ emitting unit

l'ine i ght (ULOS).,.. al sQ erred.to herein as axis. .
C fo&LF ?ggte%‘i"%\?@lggﬁsﬁnﬁtgﬁg it £ ?%Sfeeﬁg F {;gﬁag}g%r}}eef)a ?r§/51ng and
Whitfing @668¢tin aQdifddBon aloggta. seAsingembtting aMitBinglF3ight (ULOS), also
her ei n, Ile in this specific enbodinment the first o
sefersechtyy bevein psgxig dd.t for espediiishy sensing/amibiig eipEdye gepeyially with
t t [ e tr J: . { Q.

Rhpkiiancn REEEL, e Eokd RIRHORMEEARAC Y60 & EARRL, ay jogst one of
(51636 (o ﬁﬁl&lﬂﬁﬂti@ eadrpp-iwpatdiecdemaling 4 sensiak/endaifig unit line of sight
sensi ng el ectromagnetic energy i.n optical wavel engt hs,

KOSy alse refRired 49 ihgtein 38 a5t Enfa P ReSHYE NS RSIg§IEEng energy,

. o : ) ot . .

e e A R R s specific
tmbodinentrttehfirst cehding/coige dnit d 46 mengnis¢sha radaarsyistamefor at least

SEESUTIIT S DB, 108, L L 0 LLSRH L8 g

ARR 8D 'chffphis&E SecttdoptidshOrE foradt i1édst S8ingfelddotagnetic energy
enbodi nent, the sensing/emtting units 140 and 160 may
e apticelctwavelepghsuphany tdiffesers variations of this arrangement may be

alternatively provided in corresponding variations of this embodiment.

The sensing/emitting units 140 and 160 are mechanically coupled to one
another, and are accommodated in housing 180, which in the illustrated embodiment is
generally spherical, having a geometrical center GC. In some variations of this
embodiment, the sensing/emitting units 140 and 160 may be effectively coupled to one
another indirectly, and/or may be mounted in any suitable manner to a common frame,
and/or to housing 180, and in at least some variations of the illustrated embodiment, the

center of gravity of the assembly 110 may be at or near the GC.



another indirectly, and/or may be nounted in any
sui tabl e manner to a conmmon frame, and/or to housi ng

wdsapoenrok i n at | east some vari ati ons of the PCT/IL2009/000663
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illustrated enbodi nent, the center of gravity of the
assenbly 110 may be at or nea 4the GC. Axes B and C
intersect at, or close to, , and are at an angle q
to one anot her when the axes B and C are viewed fr

t hi r d Aaes B andt G agennedt af.OrIsish tenls, Mdada 2han gngle 64g@ie another
| e
w?iggn ne axe?@j%xﬁl é%e%w%@d ?&anrs% B}n(ﬁlsgnﬁ ga"l@%ﬁ-l?lhﬂggbgtﬁlglfnas B and axis
U?|sa¢h anfieRaniplt Rotadspecis D seobeloav)oirhihis embalimentn gleeaxes B, C
g is nomnally 90, though in variations of this
erﬂo@uurrrréuﬁl orth@éoaﬂgneéatlanﬁépvwélh rgspeet 19 QR anoWsYy ife angle O is
tatis muta

o0 b Reye ol o RS Rreah eIl bepien yes B and
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ppo].d80° rad 6@Pwl y from a base nenber 220, via bearings
(not ty{@r: a e fr
235 of S AatalPIE 'S spORRE Sorlouflont V624 HhikFob AR FASE support
bedcatt 200, @hich hen@ﬁmﬁmoya&ﬂeﬂlywbhdkdraﬁﬁp 230 tltaOptdjt&t forwardly from
bracket 200 about axis D that tersec{Oé t he GC
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padwsegemben dth ik deygsi(AYsS wis) that afg ogated @t gEnear the free ends
%35 LAL1ROF arts 230! for %ngll 'E@l%t’wm%ioﬂg)f 130,588 bly 110 with respect
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having a"suitable field of view (FOV) associ ated Wi th
|aSS§HLbhd$l(lam09mB§1 to the hatlsmgast one variation of this

enbodi e.r ar S 0 I . .
oper a ednhg SG o8 i‘dﬁ%l e, ﬁ/g} rg% r%ag%%éjtﬂl?ecﬁg\s/gve Smr%ﬁ%lmng unit
auo |c@1§i§f1sds|’a JuleblX ritRR gy stém OF ﬁﬁetlm’e3 ha\igg & istiisdble ﬁeld of view (FOV)
sensing/emtti ng unit 140 is thus conflagur ed as

gasesiateg with isnlWEOSHgxisid) In st least pre Nariation ofethas ?rgbodlment the

%dea? ts{s%m?%c%hhg%rg??é% g%tﬁnﬁ’aag? lgl SRS a?ﬂaqlc vtlzR/relengths at

Ise ara
tleraaﬂmrrhé Ketiahd @€ greatet. Tm:! ﬁrscmnfsmg,{enﬂ’dlng aniteditis thmg camftiured as a
recei vi n(g radar si gnal S,. such (?s for eﬁearrgqn
SR ARE CHUENG N FACRIPItEREARY] PRt Slecudmpgsiie qngtey; at radar
Qf%n%t‘ﬂpabzln% o?ord IO (Re t RI9PT splierd MY ERAPSe a radar

I stan for exanp re than 50km for example up
ttnanﬁﬁitm/mcelupr vrot dgﬁiﬁgm’edtiyr smittng gnd mstalwlrg @dm signals, such as for
retur

mthe tar adar it .co
Grath B suunels ARen i Heitr [I8RY 3 Ve Vulaffi® TRk 3igenS capable of
tﬁl@fébﬂgg RAbA RS RngWhh 1ﬁﬁiﬁbebﬁ)r‘éﬂ§1hﬁ]e4ﬁ&ettml&{ @8€example up
the i nternal dlane er of ﬁou5|ng 180, which
to 80km or up to 100km, by sensing radar signals returned from the target. The radar
unit comprises a disc-shaped, planar array antenna 142, for example, having a diameter
which can be optimized to be close to the internal diameter of housing 180, which
defines an apparatus aperture at least with respect to the first sensing/emitting unit 140.
As may be seen in Fig. 5 the maximum value for the diameter d of the internally
accommodated antenna 142 depends on how close to the GC the antenna 142 may be

located in assembly 110, which in turn depends on the physical dimensions of the
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internally accommpdat ed antenna 142 depends on how
close to the GC the antenna 142 may be located in
assembly 110, which in turn depends on t he physi cal
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t sensing/emtting axis B, the closer the
tietcdosentht4dtemay 142 ey tha atteaded © thd émd thedanghethie aliagaster thereof
t he di ageter thereof can

t h
G b B0 Tenseb R ySIoPs Aceoity of & powsttls Eotahe apgana 142 to
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3,0, Sxiorhuy e fiskiyel®; T Sl of B8 R iRleli i 140 may

Hivet anl4t@a Hﬂﬂed@ﬂ)‘ﬂeu anti@reen ¢ff thieasdriude 6f the. unit),thatak @gprefortion of
the aperture of the unit), that is a proportion of the

ther persssppRiing s slimensions Phiho RPP#AA APSFTey sThis proportion may

u )
ﬁ{%ﬁ[dte i&;gat éc%;?rieibtngé %ﬁ%ﬁegﬁﬁﬁ \(}gﬁltellfgﬁénﬂgﬁy gn%g@tgf ltlf‘eaf%howmg ranges,
bohﬂmmtgnatmmgffshe fnllomm)g nangﬂsr 0.4tto Or6; Of6 tole7 f(bT tooQ\B;@S to 0.85;
ng 7 to 0.8 ¢

0358 0% 0¥te B39 Shrods s 608195 gl o 0. 09 28: 895 10 1.0: 09
@ Ph 0.9 to 0.98; 0.95 to 0.98; 0.95to 1.0; 0.9 to

1.0. In alternative variations of this enbodi nent, the
firstls ehshatgveemrtatibn@omhiis ernm}iilinsnti, thet fuest ﬁmsmgéﬂiniaing unit 140

St Ak Bl b s eF o 8ofiSE 8 pde G e ppneement, for

@ﬁﬁnﬁﬁlb r!ﬁth@sﬂsr SRR for eRfidy cldttbhRghd@icemig@id &@daform of a
jamm ng signal. In yet other variations of this
eadan diamaning 1stg@alf i fistyet other variations of this embodlment the first

sensing/emitting unit 140 comprises a passive radar detector, for example any suitable
SIGINT module for intercepting signals, optionally including at least one of an ELINT
module and a COMINT module, for example for detecting the existence and location of
a target radar. In yet other variations of this embodiment, the first sensing/emitting unit

140 comprises any passive radar means which is configured for receiving radar signals



sensing/emtting unit 140 conprises a passive radar
detector, for exanple any suitable SIG NT nodul e for
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one of an ELINT nodul e and a COM NT nodul e, for
exanpl e for detecting the exigt¢ence and |ocation of a
target radar. In yet other varirations of this

nmbodi nent e _first sensing/emtting.unit
Boohises iyl frspnia . o ARatigpPenY, & ey fpisg. In such
[ RiatloRE EhY iRd s%ﬁﬁﬁé/eﬁitﬂﬁé‘luﬁft N0 ca fpﬁ%&ei suitdblCintb@la such as for

exanpl € may be illum nated by a different source. In
sxmnplv anidadntoms , 142h & fliess cassenwaxigriang the agfennd aperwee results in

rises.a suitable anten as_far S
GinrireL s, oo ittel sRRSRE bR S gh, R BREME or radar
&e&ﬁ%g sb@aul ts in maximzing the operational range
the radar jammer, SI G NT nodul e, or radar syste

em
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enbodi nent S
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e
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gulfféh%ﬁq SR Arest ia&&g il ottt g1 gp may be
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r'transmtting control signals to a vehicle
oe hons:damtcamaothetIhéar syatenb Optinmely.othe @peiteretdfethe gtenna may be
rtur.e antenna may be

85?%6%?(:1%3(8 "%nfgﬁ%%u‘lﬂfﬁl 53%8 dRYUiEEd Orssﬁlggén $eYuired for

such nBeRftivély! ahdakiivestate® M Fags. i6l hatb 7] ad @dvdrtatibh OSf. the first
6 and 7, in a variation of the first enbodi nent, the

megdm@nénﬁhg tspng;ngjnmtttlggl@lnﬁaw%quogyrge Aqkadar detector havmg a
det hav f
S5 R 158, ARERIO R RS R s

apempettige (Widdi bndiagapaethe Mand heraplaaeana, anddy sameenss,a greater
and I n sone cases .a greater ap ure,. and frees. the
ipReBIAapnd et thefnkerd! ishagen eefgr&ﬁcgmﬂtey ooty TRt pvithin the

tan{%nﬁwtvﬁﬁa?cmy\ﬁl ity AR &l lfdu@fﬁ'gl&ﬁel{ﬁ%rfe thhe@%@n%ﬁ@emlttmg
ONE or nore er sens?ng?emttl ng-units.
waits. ofhewbn fornmelimerihd 3 48 ooyiptisessina teend] eunfaje thams e@gormal with a

t f th a first t
a?rarr&'xz&ff phiiecTanvenehed caEie Hor capraybPOTR Yrengipesinay

{cARTsYradh ‘5‘\K/1'11ftﬁltheS L&Eieﬁ?&y NfUsIng 18¢ ias@TRhMation of the first
h using 184 In this variation of the first enmbodi ment

iesnbodimiant isedonfvirtrial azltbmnohqomxtlpm af te 1mlagmalrmyhﬁla¢a} surface. The
ri caI nt enna 143

sur f

EBABEP e 135 g5 pdrtief AR4RC PR 2 SRRl tidghe fp apogna 142 i
e ehiboﬂﬂﬁﬁen@'ﬂqugﬂemanﬂu Fha@ﬁztzsbnﬁlﬁﬂdz@ afitl inddxiiBizes utility of the
mut andi s, and maxi m zes utili tty of th

envelope by effectively constituting part of the housmg Thus, the size of the antenna
143, relative to the housing 184, can be maximized to take up virtually a full
hemisphere of the imaginary surface of the envelope, save for the window 182, and in
further variations of this embodiment, the antenna 182 can in effect also act as half of

the housing in which the remainder of assembly 110 can be accommodated.
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virtually a full hem sphere of the imaginary surface
of the envel ope, save for they ndow 182, and in
further variations of this enbodi nent, the antenna 182

can i f.fect glso act as half of the. housi i.n which

the r Dhdrin gBrbogimenteiesegont spnsiny/ qputing Wik d Y i goRtigted as a

bdHsih RO B Ripristd h Q8&RNShtREMIY AR EhddndAg ikdlhdingd Bfy suitable

Is configured as a sensing unit and conprises an, )

tsipe cafrlighbsensitivecsensasy ard maydaverane arrapigdelegjronpitical devices that

sui table type of .Light-sensitive s 0

B B ot P Gyl Sy FERRIr) o SR PRAgly A Y kRS and each
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alternately, along the axis C, and each having an,

apis i CaPpasiatlyapclwrality efapleetrg-peiical devigpe wayFegy/provided as a sub-
i at i t. r Xi B i . .

BRI S5 P SRR SPRIL R Bl 8 s . i

aty acprebas slentikyn LOScdiraddvn de thawinitgl 60t Thewousipg il8&komprises a

ax.i% or . ULCS par al I(ael .to, axis C, w{g}i ch may represent. I

s Eblrewindowsl & ligned BihriBy aYIRE PrAlloM BECIomREnEYE Bdiion at least

B Qng OFRARES vihvelhidd! & W qe%nJiS%elﬁhﬂgl&ﬁﬁtuY% thit 160 to pass

axis Cto al'l ow el ectromagnetic radiation at Teast in
theectimpeglat i ng wavel engt hs of the second

sensing/emtting unjit 160 to.pass.ther.ethrough. I.n .

Chi's Chipefesdimesty e apertort o€ HiAni 100 15 ot Mijiacd byh respect to
BRX{HtE 8 (¥ &dvelope PACAefined bhenotkidh N80f sinbe oféru®dPBLthe unit 160
as defined by housing 180, Since operation of the unit

169 bemptibuzedpvithninuel smalley aperture shan the maxpawm yyidth af e envelope.

e, maxi mum w . dth of t envel ope. -he s
RSP HRLY Blat nE DA18R . B i SIS v
aeSARE bf the untitdy bddefiapeyit uiighlaly disglacsd frommayatlof the first unit 140
defined, is angularly displaced fromthat of the fi rsi i
witht resprgt gt the satehmet axipDy pad diisttbnitwg aggitarepdo Jigy overlap in an
BE&ﬁriﬂg.ﬁm&F&ﬁH&f&% \gﬂ?h Bﬁ% aﬁ&ﬁélj.. veithéléks, in other variations of
obscurafing ménner, or interfere wth one another.

Mgy embbdiheas byienaldingahe seondibénseing/cndittirdy witetoibedixotmsively aligned

b bl i h ing/emtti it to,be . .
alkee s vt LS gh oo R G PHE 4yS pesiture el e srfoRd Shrsinglemitting
it ?ﬁ%g;‘/oebhﬂi%rﬁﬁgﬁ,t WE 1ofs LGy SBF AEkiRRAS  BN@Mnt ives the size

uni e maxi mzed, and thus allow for maxi num
cesstdaints ofithg hvesing 89 oyiof ¢hecappstatusi HW0s of t he housi ng

180 or of the apparatus 100. In the.first.enbodi t

the stghe B SPREIEIRNE R gieattt SIIYERLRERRT JFls sencraly
coniduded efdr f Broci®e Wptiedl ARbb&salini BRE®Snit/Migital form, for further
electronic/digital form for further processing, .
prasessifee, atosdgsrantfoa transmittal vigisaitable eqtipmentqihgsgamages may be still

These j e be .sti.l|l | SalLf of,,.:.¥i Qa0
i%ﬁ%%s{%&i@% e‘rlllg?on d?@%ﬁzs?]t%‘% ﬁgth&mget%gﬁ’?(? “ﬁnﬁg{gbé“‘y 149 may be
contiguged £ préVidinp Quéttiniges licthe ivisitge slectiofnagnetic Sp&dtaim, and/or in

el ect roma?net ic spectrum _and/or in . )
the non-visible spectrum, for example infra red and/or ultraviolet, and/or multi/hyper-

spectral. Additionally or alternatively, sensing/emitting unit 160 may alternatively or
additionally be configured for night vision and/or thermal imaging. In alternative
variations of this embodiment, sensing/emitting unit 160 may be configured for emitting
energy and comprises a pulsed laser designator for finding a range and marking a target,

for example, and/or comprises means for providing an active illumination. In yet other



the non-visible spectrum for exanple infra red and/or
ultraviolet, and/or nulti/hyperspectral. Additionally
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alternatively or additionally be configured for night
vision and/or thermal imagingygln alternative
variations of this enbodi nent, sensing/emtting unit

160 nmay be.confi red for emtti ener d )

alisepriee aariatinge <G s spbosBp Ty 4B seRBRelPm g gunit 160 may be
E&H@r&f‘fér BBﬂhks'eHQng?‘eﬁefi‘é}Q&ﬁd exﬁ@tﬁngeéﬁéfg&'. e, and/ or

conpri ses neans for providi ng an active i | | um nati on.

I n yein stthevatiatemsatfi this amabddamensnsecond sensingéerpiddngrunit 160 may

the .sensing/.emtti unit 160 may be configured, for,.
O TR o s D st Y OB e PG i “bich can be
YetfibRldi rSprotedsiips aeabestiveRioht tigRe qOfl ex@mplengfi@irédovery of the
unit 160 may additionally or alternatively capture the
ppregatys d00,idvosiaphyi @eqtingnthe g Forcxampls encloseda@ capsule, by
r C ' 9l ' [ for exanple after

];ne%%g\?ét?ay&%? l{é he a%eg%erqlg’trh\égmfgdg’,&n %rtHgil/rt'sui tably ejecting
t he f Thenafdresaid figsming Brocirpis@dond uait A6 satte nedaly ongacvmprise the
of a_suitable arrangenent,. as i.s known in thF art.,ngzF

1 with system

spesHicsequipment of apy preansthabisdequiredrin bgdcualiy gligagd,

POISY irf QPR i(}ﬁteeontaEE fRefS eicﬁv@%%}tpt%e eritf g MRABSstdRALOS. For

IS require e actually aligned th the system LCS
exanopldereghdirentiel first beit r1d8pedyithe anteina 143 d@el anye equipment that

al o he system LCS. .For exampl e,, regardin he . first

fess o s e cotinteeh e SRR ] ¥ Sost b hefaig) needs to
BRAARAL itk tAB GRABIERLAVIGRYBAE dnP %d&ﬁib&il%q%gament needed for the
physi cally connected thereto) needs to provided within

pheratidro ot thei lirsenwie 14Pebutthat ngtigead; tonke alégped pigih the LOS, or
needed for .t he eration.of. the first unit 140 . but
phecatscgestir Al aneual i Al ey Ritiprally by Yhoommodated
BRYwhéra] foy eRBmapIRNH @alddyorrmheitsedctute fehtvaad enNtha@, apFatus 100, and
optionally be accommodat ed el sewhere, for exan‘gl eina .
paithbby operayely cpnractadetherein- wemdarly fwithh eesppst dp dhe sensie/emitting

\%H?r%gbl %Q}Sym@g&?iﬁt ively connected thereto. Sinmilarly

respect e sensing/emtting unit 160 nutatis
nut andhs apparetua dpariatosfigdél f seleofivelynad aftemately aligning one or

e ardhe Sehsrmmpeimiiane it d S8 sepnd poi BB point and thus
WlHie 16RabO r&obflgensﬂ@darfdhé&ﬁitgxﬁﬁaQxllé:f'gyatdu{iﬁ?i%geﬁﬁgn Qfereof, along a

sensi ng andoem tting energy I ng-opera n thereof,
aystery lmesgfSsight (LOS) Af asd gt main®Bhing, thaddD$ ¢k pointed in a desired

i ntaini, the .LOS. A inted i desired dij ti .
dir{ii ot sprarosp: teadedet sriibelanliarony i Highiherevith
when ghi RRE TS, eWih &y bl Bined ab 8 Aedifdd diforet8@ire&®on in which it is

defined as a desired discrete direction in whichit is
desiieddal serse spergy andler ggnsaitignsrey with seaht ofdhe seppingfentitting units in

SOl GO PRERAL. TR A R s Behli gl o semy
120 t& the@enfet of ARar@stS@Malgét area that it is desired to be scanned or sighted by
the apparatus 100. Herein, "target" and "target area" may include any stationary or
moving object, or indeed any location or part of a scene, within an external environment
with respect to the apparatus 100.

The switching mechanism 120 in this embodiment comprises a suitable drive
motor 130 for rotating the sensing/emitting assembly 110 through at least an angle +90°

(in variations of the illustrated embodiment, by a respective angular displacement of at



110 to the center of a target or target area that it
is desired to be scanned or sighted by the apparatus
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any stationary or noving object, or indeed any
| ocation or part of a scene, %Mhi n an external
environment with respect to tfie apparatus 100. The
swi t chi ng nechani sm 120 in this enbadi nent COIﬂprl ses ﬂ'l
us, and

L435' HD) abot fupnggkisrD13e \‘eéffrrqdotpal%qr%@ ag fthe switching axis.
Lt R

by tiee $vEisRaR! mychaARELI 20 calli R estateahe adstdbBt 119) by angle +90°
about turning axis D, also referred to herein as the
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o8 4 bt Ml R4, 0L, bRl Wi 5.0 891 BUURA L.OS A
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variations of the illustrated enbodi rrent by a

hegpe exis ealigngty rarats apradimbes cofverely, estwitchingapephanism 120
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vel r at tethea 110 .an 90 (in
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th LOS A i.nting along the LOS, as required
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rotating the assenbly by (36 in the original
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am@@ agsoeiated tlerrengitle if not rawglab}ﬂ ip begointed along rl@tﬂy&temoLOS A and
SRR SO SR S0P i BB 9 o o

ke seidind/BrRitBRE Lhitr 18 (AlG oedrds, &He bh@feﬁvﬂehding/Smftﬁﬁg unit is in an
avai | abl e to be pointed al ong the system LOS A and is

ABrad\cestatapphitgy t ather; AR ab&r}efiwﬁeslweraﬁangj 8B4 iyigea non-operative
'st'a{ e i el D s&@@'r@tr{l t At ttf?cere\%hé(gﬂg%lﬁ f.the sepsing/emitting
rY / aﬂ [ gnedn

sensi mittirng unit. n ot her
f/i0 $ z{l@hednalohg ﬂg: symetn LOSiA eanblippethatréspectbieatmsinglbmiteng unit to

the other, non-a ned sing/emtting unit isin a
HB?{aTGﬁ’%‘Q*b’EePRFé’tE’t £ St%’ﬁ}i%gper ative state" is neant

=

that the HRSRECISY AckkdSshd énb@log@%'ﬂﬁﬂ/@mcﬁtm@%s%ﬁﬁly 110 is

is aligned along the system LOS enabling t

ae@pemdav@ Jbashvajdpnhastd mgxiomim widthogefimed @lonigtahdirection parallel
to 2 ‘l:)t 8 tﬁlp Fhax rrsfltlme %1&%5 located coaxially with the aforesaid axis D. In at
least some applications of this embodiment, this maximum width is predefined to enable
installation and operation of the apparatus with respect to a pod or other structure of
pre-existing dimensions. According to one aspect of the invention, it is possible to
maximize the aperture of one or more sensing/emitting unit independently of one

another, thus enabling maximizing the performance of the sensing/emitting unit that is



The housing 180 defines said envel ope within which the
assenbly 110 is accommopdat ed. The envel ope has a

woreaap/ond02ni dt h, defined al ong a direction par aPCEIL20¢/000663
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axis D, and this maximumwi dth is | ocated coaxially
with the aforesaid axis D. Inj@t |east sone
applications of this enbodinent, this maximnumwdth is

predefined to e | e inst tion d .operation of the .
Bt ahar €k R BcereRaS B attn 1Bt HERTSRral Roabize rovided
BFV] Sth€Xipphraft@, & PRARURP She ASARNEMNFidR INBe aTOREAid Wnvelope. The
the invention, it is possible to maxim ze the aperture

perfomeange ofrtheesensing/lemyitiagiuniti may inslude; depapdingeon the ngture of the
one.anot.her, t.hus _enabling . axim zi f '
SRR Wi e P Ry R O il bE Bl el Sap h AR surenge
ahipaingsdwak tdT b eensiytiiioe Blehieht, Avangé,v ARolution derensiaiwaed with the
constraints provided by the apparatus, in particular
SHSINGCMIHNG Wildt h of the aforesaid envel ope. The

erfo . i-nQ/ et t i j . | RE . .
GependnBgfifiut Perfil el Rhdd Jlnithd JFRYio! 53 $6iBodiment is
oostainetomeaindy blyhtheqmakinium okidge nequired dfor nthg etsyussigg hdl), and in

strength, output power of an emitting.el ement., range,
PRRISHIGt it M R FEQS S U] WPHHERE! S5 AcS G B PP Rgpal to the
PR and BR iARXTVOLARF I &vebpeach sensing/em tting

unit 1n this enbodinment is constrained nmainly by the

maxi mimvaiadions o€ this embodiorent, e hansiign018ay bawhiited, and the said
parti cul ar .t he maxi.mum crgss sect.i gnal ea thereof in .
BRYRIOREC PR oo FOBORAY crsCioRe TEDe: Senerd BL & 1RGP g] dhiflensiona
YOt impdred BV @k Ap®irohletadr AkicRRS i®fwHitl $he apparatus is to be
enbodi nent, the housing 180 may be omitted, and the

installed rang] oprsatady Irb ennrvasareagrording tnwae @seeat heft thiesinvention, the
defined .by a.vari,e f. di nensi o con '
OSB8I ol AEPRLRPR LT BlhGpe g i

e AdistingSudies 41€ ehélséedl thediraiida op@padt@dannkr) adywherein at least
case, according to one aspect of, the invention, the .
apFation ¢ joge SRR EMEHNE SRItHIE| HRYmzed M JEeERASL tp & pharacterizing

A &nsiyRe of Utﬁ@ eTrlbéﬁ)Ré h SEMSPYORE LhbSnmedRist S FE invention, this

enclosed therein 1h a conpact manner, and wherein at
ceaatteiging aimemsiaf isothe emsdid ghadmtim widthiniftthe £nvelope, which is

optimized with respect .to, a characterizing dimension
éPﬁ%%ogﬁ%P?fﬁl& ol it PWACHIEE Biib BEBRERCTY- t ho

I nventy QBriatfdik Hf Thid eafto8inkehk, Shebr RO QY Séhsiddfemitting units may
af oresai d maxi mum wi dth of the envel ope, which is

e comiagiredfondocgin waryingthe dasdtinin ofieath tepectivig UEI S dor example by

BB PhEsteorgh TR 1PV A ER TR Pisets o igedom fa the or cach
PRYehRcGemihgehREnd @it 0 §@hl dasesathi il ehieat ehveRspei 0¥ fhedindividual
each respective ULCS, for exanple by neans of

sensig/epidingd phiy emay tbg Issisigiedebyribe Appargys dengrivess for example as
RS Sl Sine A GESRL " comelne o 1119

i ndi vilglyiad illustrated embodiment, the apparatus 100 further comprises a pointing
mechanism 300 for enabling the system LOS A to be pointed in any desired direction
with respect to a structure onto which the apparatus 100 may be mounted, within a field
of regard (FOR). Pointing mechanism 300 is configured for providing at least two
degrees of freedom in rotation for the apparatus 100, which effectively results in being

able to point the system LOS A along any desired direction with three degrees of



sensing/emtting unit may be restricted by the
apparatus aperture, for exanple as provided by a

wowndooi40f the |ike in the housing. In the illpSt/I20@00663
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enbodi nent, the apparatus 100 further conprises a

poi nti ng mechani sm 300 for enepllng the system LGS A

to be pointed in any desired direction with respect to

a structure onto whi ch the apparatus_ 100

e dn roletipn. AsaWil Be durgher pgg]@p@ (tp@y w yn pﬁ'ﬁallable field of
ggﬁgﬁgr 300 is configured for providing at |east two
grees of freedomin rotation for the apparatus 100,

V\,hl chPeinfiagt meehanisnesd0@ scomprises ng bl @rangempentnt320hend a pan
stenwtia§q§ al ong any desired direction with three
@E§€§nb 4% eedomin rotation, as will be further

expl apgedrrhed Aént Wb 4 [hcbﬂ)%reﬁé’(ﬁiﬂ Rl @ippére lbehcREt 260 @itdrein base

(FOR). Pointing nechani sm 300 conprises a tilt

aren*dmgészrstm@tmechﬁm Totafiemntoed StatierauEmOUGIE bradﬁ:t 250, via a bearing

{Sla q%ﬁze tshggfg% :gg’r | g Oieo ggg)trs\gldljﬁ;g d):qlfj ga gB? frge&j ! a?nkrottatlon for

HQ gppatatd Q00 3bolP\pak iaxg BI abkeiodfithe Biaeké& PRANY ﬂ@nﬂﬂgured for
the 1ike (not shown), for exanple, for providing one

awgn@eg br apparatis 0P 0 2 desirer iuetare (O BcaRr for gsamplg on a mobile
?ﬁalpﬁﬂt sugh a-ghﬁ)r gﬂé; 9n be[naggﬁtzlfog)g tzllt%m Velly to  a static

nount | n par at us
sﬁrmaﬂm*eurrﬁu{, Othe | appadatud n1)00 flﬁxrlucﬁngmpplﬁ)ro brazkem200 eogether w1th the

aerial platformsuch as for exanple .an air vehicle, or
arsewblvat iy &1y be gptated pleyt pag exisdt tr éuﬂattwntrpﬁgﬂe drive motor (not

Mﬁf)qg §§%\é§% n%dr Q%%t{gl'ldfb@y ?(H fheaR€ gnb%PQZb QA8! RRPect to the

can otated about pan axi s
mouAtisgbriacltdt 256 ahmmekisaibtheomyhlamg degitedrpafi@ogleshown) i s
provided for controllably rotatln%%the base ne

220 , .
wi t h Fedieernbedimente theRARtariage TREY K& 1DNGOREEAR with ghegswitching
H@:;Ef?éftgé?n 390, HASLEs @gé"sy%ﬂl £05-A bof agsglal% \&e?ﬁpgihlg@mtated through

e pan arrangenent I'S 1 ncorporate
any tedided gilnagiiand sboul 20is [Andthergidces theesupyat bmckéi&ﬂﬂ and the
of assenbly 110 to be rotated .through any desi red tf
ary E0I0T b FFIS0 ey P’éélﬂed’t“ﬁoéet Hergaihysdy.t a different drive

B‘g)?o‘}hﬁéy &9 QSedaf%g pI‘(R/?(%lgé ltIYeedegR%cP fit Ja?igl "[?X (ﬁlt %Qgtﬁ fﬁsﬁ'gctlce one

purpose tive ent

@i/ e tingeuris B O sap o iB]iin glightd witls ithieeshstein Lo&gt euch that
a about axis D. .In practice, one sensing/emtting unjt

thtecﬂfst SeRpIGaItEe bt A g oiniingnits HEL.QY do dhe IE’@“?Q direction A.
SRR it I?saaestuggg t{)JLJ@[‘t tﬁ@?ﬁé&g/ 19958 W htg:ﬂg Unhileree tlﬂ%rec’uon the tilt

pointing it esired ection

hsglélas i eyl Heodmiged Byheotatsd ekie la%nm;allangcmapéxﬁcﬁngm thereby
tilt direction, the tilt angle a may be chan%
coRearEnly kerpingsthe atsisy- aligned drlﬂeéﬁmmér Ay erﬂewher hand, if it

gsscg Héd @&J’ %h'i{&a{ E%/%ﬁe Nt lgﬂazit tgpg)gte\% LbSt}Q Cthe assembly 110

is rotated by the appropriate angle 6 about axis D so that now the ULOS or axis C of the
second sensing/emitting unit 160 is now aligned along the system LOS A. Although the
assembly 110 has been rotated about axis D by angle 6, it is deemed to still be at the
same tilt angle as before the switching operation, since the system LOS A is effectively
unchanged, and sensing/emitting is still being carried out along direction A, though now
with the second sensing/emitting unit, 160. Switching operation about axis D is thus
independent of and different from panning about axis D, even when the same drive

mechanism is using for driving both the switching and the panning.



is desired to switch to sensing/emtting unit 160 at
this system LOS A the assenbly 110 is rotated by the

wappnopudat e angl e g about axis D so that now pe¢EIILILEB00663
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or axis C of the second sensing/emtting unit 160 is
now al i gned al ong the system A. Al though the
assembly 110 has been rotated about axis D by angl e q,
it is _deened to still be at the Sﬁme tilt an

bef or OPerEoR Wi tthh PRy 25pREARsIHnd dhe (Y FrFAnes ?tem T qantgoled by a
Eucit %FJ E StitloYiEl, YuHAE gﬁgg&% ReG ﬂ)%ﬂ&g Ml'df% e?ations, and/or a
an eing cdarrie ong rect| now
wbhmuhtvatisrsaoodhls érs ishewenfor tcomtgolhng the I:i_c(irjl.ln@wethahimg 300 from
oper at i on .abaqut am? Dis thus independent of and

BirFTReiF dofatiPR. Rt PeAISg about axis D, even when the

sanme @btafien BTGHARLRMbIE 196 1aB8utl Blis B (s@Sh@ﬁmQ@%}getH&? with rotation
swi tching and the panning. Operation o

abq@mg@n@htcarapmwdeeart primugy dac@mﬁ@t sygemdpﬁsS d\ Iwull%wtatlon of

BTSSR T AT e B R s

torabinsiensnof the rtw@%td’u@hé leRgblé hl% Pystdh QS PEENBE Ip%fﬂtéH)GJherever
froma renote | ocation, for exanple. Rotation of th

eesiyirad within @ paqsi@mmm@ri§nlzele% R fieldeef reaeydi ( QrR)wntthree dimension
é‘?t t| on about axis D) can provide an azinuth

rection for systemLOS A, while rotation of assenbly
110 abbeiglobxl extént @8 ithepFORIisl gersenalby)l doteriniined lf)}otheswcatalapmsmon and

QS A, and any itable ¢ nati ons the t
Pa@%{ﬁtﬂ%hg? deatstacle r?é‘t%y‘é‘tléh%cﬁ’l’&rﬁt‘&ﬁ E@O b%mﬂuélfd in applications
M‘%{ ?K@?pﬁa?agﬂé gqgus%m@d rPfh%q)%ﬁé% HEhd &l §RMELPBEeRN of the FOR
ield of regar I'n three di nension space. The

glithbeekpex tte rthe @pparhtas HOR sy dendefaledybyd eakemgnlmt_e chdogunt physical
t(gt%esg%‘%}tﬁu glﬂcl{)zhs ota Iﬁg%p&g dl?ys)cg_%gt?c%rggrl ng”f%)&%s ﬁ:erﬁa\./tgé] lb? Ireelative position
8P e VERci QR DM Bl RNt e ARG HitkSrebect PUEe ARBMLEAL10ON

the other hand and the |ocal extent of the FORwith )
r es pe&eferang hleo &pPigr lét the @Q@aﬂ@yloﬁeacd@fimgete the firsg lembgdiment is

cqunt ne const nts, s l e .

8@?@# gc%rooehngoﬁxteérl encg ug & goc{ ?g Y& unHf; H% Isatcf(gtr 250°ATR pod 10 is

péxti duréNfod beihf enovattid@neo e sRhb&d hyoking ipdghtsof aﬂ.‘dltd:tﬂ”[ 20, such as
Wi th respect to the assenbly 110. Ref errlwétg al so
Fargexample naderppily attachmend peas rodi wylerwing Htarhment pomts 22 of a

#ﬂgzﬂl ARM . ' %cﬂd% P&? qu Igé\é %@ : gﬂagg 3)9'5 8&8&1 |30 Q165h g2 and may

Vi a nounting acket s config
tomphisi pgitabieu Bingliarg néquigrhent s f@nebeantplé AKX itragsqedient somthunication
an aircr aft 20, sg%f as for exacgpc%e under bel | y
Sﬂ‘fla’élﬁﬂ‘eﬁrt SO ARsarst iy RARICHIER gRANYIAg RE AT ’BB’(%P%azcé’nHP”er and
?ﬁ‘@@tfoxab&ﬁfd’i’lfiﬁ }§U8§Er§tlapgf 10 APYarRies AD0CL k‘(% recelvmg and
cyl T ndri cal onga may conprise suitab
aptiorallyr anabgingp r@nsmitfing aadr/arrpécmrdiﬁg tdasmmelveérfrom the first and

me g%%g&%%n%%u%@qgf fl@d g‘gl nd My rRzrirgatyl o% 10nally further
comprise inertial sensors and GPS system for determlmng the velocity and acceleration
vectors, and position, respectively, of the pod 10, and thus of the apparatus 100 and of
the aircraft 20 on which the pod 10 is mounted. The axis E is generally aligned with the
longitudinal axis 25 of the aircraft, and thus the pan axis E is effectively a roll axis.
Similarly, the tilt axis D is effectively a pitch axis when aligned in the general direction
parallel to the wings of the aircraft, or in the horizontal direction when the aircraft is in

the horizontal position. It is also clear that by rolling the apparatus 100 about the roll



conmputer for controlling the operation of the
apparatus 100 and for receiving and optionally

wa@eabypaidny, transmtting and/ or recordi ng dat aPCEO2DAD0663
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fromthe first and second sensing/emtting units 140,
160. The auxiliary equi pnent_q4my optionally further
conprise inertial sensors and GPS system for

determ ning the velocity and, accel er a}i on vectors

3 ] nd .
pois il DoM° sodhpdbe pvieyis ngy qricatedgemally ar@epdicdapto thRavings, or
appar u 00... i r-af . LG .
TERRL RS AR ISR AR A R e ARSI Ty ¥ hoaion
hbsut bR fsudfeoalelpyiyawabtatibn.t he aircraft, and thus the
pan axis Eis effectively a roll axis. Simlarly, the |
tilt Sptignaly, sneperodynapysf faising 22 may beprawidgdiighegvering the
. nar rontiop " .
LB Byl SR B he bRt 28, la e o
giovidiag tthe svidest tpoesiblerF@QRNThis, [fos iekaople, htloivsr abgmn 292 of the

l.ear _.that by rolli the apparatus 100 about .the
acslrm%\%ﬁﬁ% meyive 8 reefld dFtepmBed by §hwgge ﬂ&ﬁ?%’f"flef?ﬂ‘%@e GC to the
ggneral B! Repdifmbar to the wings, or in the

& b
vertlcalll) Irection %ﬁenthe aircraft isinthe
hor i ztmamhlteynativei applicatioy of apparatos 0 acordindteua variationPf the first

is. effectively_.a.yaw rotation. tionally, an .
RO TG 20 TN o J5E o, TR 2pR B RaDeY 1, Hves difgetly to the
Liderslanas bh @arG080, 08t WReip1E Racltingisthcd 38 craifid bhliéon, helicopter,
base menber 220, and configured for providing the

WiAdGsandpsesen,bie tiromourtingsbraglst 280 asyshethatathe pggraxis B is generally

rti;on 292. of the. fajrin 2 2RI QL
BB 8, MR g o
BRSRINMRIVE s S2&tivElgra wxaagis.dn ottier vordd, tiled pat ANEE is in the vertical

appl i cation of apparatus 100 according to a variation, i
gfreqtioa whandhe aingsatitniarthe hopironiad peyitiph Pn e pther hand, thetilt axis D

. | dis £ [ i £
SPORCRLU AP RS s S50 ok BIERGREGI, e g o
Hel dicedft, onéh teopirzontallAivectian dvien theairarafh i¢ methethorizomal position.
bracket 250, such that the pan_axis E is gen

[ ral ly )
Hip glse ¢loge sk Ruvawing the apparus Lehakaut the gk by 30° 5o that the axis
(R B PSPk LSRN bis il Mg roraion
pbout axisPD ks effedtinelyeroll@otaticalIn dhis entbodiment eruxiltagy equipment may
ajrcraft is in the horizontal position, .On the other )
AksAde Prodded. (fer examplen §0_r &g @e&?qs;@r:g»t of gt chhto i ffisopputandis,

9 I .

S oy GBSk SRR Bl Wegpt 08 i
ndopdrattvedy torinectied te the ahparatne h0G Viagugakle oabled, opiis fibérsmd so on.

| ear. t hat awi ng the a r s. 100 about the axis
i 5 e S e SRRl s PP el 34 dome 31
A0 id Rentigned t idibRAdct kb Sapphratite 180 r §6@f the dRYnehts! twhile not
rotation about axis Dis effectively a roll rotation.
inerféring writhoepanatinn, thereef| ingludingoanyp menemanty ok theoceraponent parts
re(r)(?\g)lf,d %?ﬂ g{ Igléd%iffgghplla‘?‘§%§%ggt aFr% ?rtaﬁsnb ag{egl )(,inar%iﬂ;;?r?/(/idg Ingi%imgi or Zero

rel
A ra o, Wit RifelefccoaRE PR il &denat dyhihat it Iheinpadysedf and/ig emitted by

aircraft
the sensing/emitting units of the apparatus 100 via the radome or fairing 31.

Optionally, the apparatus 100 may further comprise a plurality of additional
sensing/emitting units, and referring to Figs 1 and 2, two additional sensing/emitting
units, 150, 170 are provided in sensing/emitting assembly 110. In this embodiment

sensing/emitting unit 150 has a ULOS along axis B', substantially co-axial with axis B



and operatively connected to the apparatus 100 via
sui tabl e cables, optic fiber and so on. In the

wo bdosoret ed enbodi nent, the apparatus 100 i s PeDIIRs@d00663
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in a fairing or radonme 31, which is configured to
protect .the apparatus 100 frogythe el ements, while not
interfering with operation thereof, including any

venegnt of. the . .conmpone arts thereof, and [.s made . .. .
bR U T A B R
With PBpecP thef&b OSHhitRY, kéRihg/Mhifing 8Hi€190%s OULDS along axis C,

particul ar energy that is being sensed and/or emtte o
lsybstangiably neianigl wathtaxing ofthe second sénsingeputtmgumnitl B, bukpointing

the radone.or fairi 1. tional t apparat us '
i1 P SinepOil et xR et "oRPRRERLHR wxes B and
TRy Sihtidg iMCany Hultable A ctid, @4dikthig frémAhg S oAlds D, and are
two additional sensing/emtting units, 150, 170 are_ . )
seplenatarith axesdhandigy endt arepg Rianes mgrajleh tpothe plangtgogtaining axis B
4 . | . .
SEP AE L SERORRAMAEIA LR 18508 R ) B csried
fforrthé fise ARd Bgoadisédsinpgeninting drif3, mbtitis paitavdis)gnd allews each of the
diapetrically opposed direction with re gec t hereto

seomnedimifineswnits MO daP 130 d 70rp beselsetively andjexedusivey pligned to
B3 e AR S8t D8 €05 S5l o ok 110 o
dikanBt sd cladt | the apspest: dénsagy/déroitting wkisrisspmned twidl éhe LOS. The
Al ternatively, the axes B d C.may he pointi in .
At g i i ?%E,ISEab?‘gﬁﬁxgberS¥laﬁ%fttﬁ serggsefsimiipgunits 140,
60,240 eRbrRplc ORPRR i Ihdly BETuRe R/ Rbviling Uptidla® offration within
pl'anes parallel to the plane containing axi s B and/ or )
she eoniraigtsi efcthe agparetihawhidennop oveslippiagebeir mespedivei apgrtures with

nner, to that descrihb for the first. and sec .
a3t T aGRie: 7 e Phet Sulblehlin Bl uRG A e respocive
géimepdmitthey £eH 61 he/sestehTliO-) AUNM the illukdrated 2ehbolibflent b7 Bigs. 1 and
to be selectively and exclusively aligned to point in

2heengiagleriting yaitd ) comprsesya adarrysismHivig aptanga 452 gmilar to the
110 i S.. t N .
508 SORPIRRYHAC BB Yh0 i AR, oHECERRNGHINE wnic 170

@optisesrial elsceiosopiig/ seanrer iangngbmidns, slinflar thBe sevayd Bensing/emitting
simlar to sensing/emtting units 140, 160, for - .
SRU P rrghisymutandis; el haupipe dgR i rompriseie WBindoy di83galigned with
QRis! @alT&pgc\flﬁﬁﬁnﬁp SBhdifd/BmitiRe GRS 159 176, Rlayt BE provided for any
appar at us, e not o erlap%lng their respéctive
apmbeuoigmurpeseh Honexapplet an edditdnal nadan pystany aed awfdditienal electro-
ot her sensing/emtting units alo the res tive

SBHS PP S AT ERGHBY Brovidseredyndbiley 1hisaseot faflufg, g one or both of
ihd WS QeI aditdrenno, aloFi AernativeRd sénsing/emitting unit 150 may
sensing/femtting unit 150 conprises a radar system

lsamiprise anB ARneadas Bystempivhale sepsingéentiftingt unit 140 comprises a radar
sensing/emd tting.unit.140 mutati tandi s. and .

JaRBehgrE et eRaPE etsigrem g P YA b dp s g pptical scanner
SEaffRient JpaREIARTERt theS ViRIbI@spédirunl) ewhR€ GBfking/emitting unit 170 is
sensing/emtting unit 160 nmutatis nutandis, the

ravieperhfor gihavisonaser ifen pigvidingdaser Sadarfupgitdd wi t h

ax!S o -hd arBASH OB GRE AT, bRl hSFHRO6 and 7, the
170, may be provi ded Tor any

additional sensing/emitting unit 150 also comprises a conformal radar antenna 143',

similar to antenna 143, mutatis mutandis.
Thus, the switchable ULOS feature provided by the apparatus 100 enables the

effective aperture, and performance, of one or more sensing/emitting units to be



nunber of purposes. For exanple, an additional radar
system and an addi tional el ectrooptic scanner

wa@eoianganent nmay provi de redundancy in case of PEHRIN2009000663
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of one or both of the sensing/emtting units 140, 160.
Alternatively, sensing/emttifg unit 150 may conprise

a SAR radar system while sensing/emtting unit 140
conprjses. a radar janmmer, and for .exanpl

gepunigd dar @ BHYgn Léﬂvggg%enmu_@o i s&_p a_ﬁwa grraoagier such as the
SIS crdsL RBGEE Vol ARE TR thd Wubtattd EmBbSEhRhEo SIS N 440 2, where
whil'e sensing/emtting unit 170 is equi pped for "night
Wtiesipparaarscl00ris afixed tow pod g onthediker whishidn tdromeay moynied to an

the variation of .t first enmbodi ment, Jj.llustrat in ..
el Bl GsibE i Piim B8 S oreelivtd G e Pod in te
$0tbrall ERcEONRF tB08 oF 6O AfreraffFor MidmiAnt 8rdantidcther aerodynamic
Simlar to antenna 143, nutatis nmutandis. Thus, the

Swcesc indlored on abe frediappaatys evseaedy bin prer applhicaions pagly come in
enahl e h ffectiyv rture,..an nge.

SRS B Sl MR ER i AL LB R TR oo
apgiirates 100Vl GpLalimion nivindueh i tapdardt el [pastheredmplicatic’3, space,
as. the envel ope crass-section or volunme. In_ the . .
meiahét logistie OB AEYWIHE GPnsdergtiqps may gigtptean GRAMENY pfgparticular size

0.j f ] . K Eemnri

RPBESpYSAO0 W Sur dech® B i Lk ssionl s o
ofidthrfor dsi emislopetin which thezassdritely ds 0s e siecdrinmnditedirBass, the first

of the pod iin the general diregtion of .travel .of the -
SPEFTIRT CRees: MK RER RGeS g0 i OLHER HbH B e emiting
iRt cqa01 Wﬂ&e%rgﬂdfnge tROJ{IRREI absForasmeeDhiso ot H%" second

applications, pods Come in specific sizes includin )
sensingenafttingowmit 46@;t foora, pariehlart peragize ddidastars dvhege otherwise, two

retrofit the aratus 100 fqr installation in suc . .
Gt meah SR R RIS Tpplpnedned Bt g irdnd @pfg/infting uni
tOPr&tile thE AfRNFErird IHS esldr af i Ao Ssef®iMg/Mittial curdR or to avoid
optimum or particular size for the apparatus, which in
PYaTiRPEEN AR tUEeSRXIMam opasiderationsr 6. slset ARMAY| toatheaergpodiment
| i in. which the assenbly is to be
Q@:“g{é%g‘wggfﬁ’ r?‘ﬂtgg% %ﬁagdpi rst enmbodi ment enabl es
maxi mikrofg partiviiler aplioatidar efthel didst febibodiirerit] thetapparatus 100 may be
sensing/emtting unit 140 while providing the required
porRHniarteagia pod, Bhet Handasd sig. SaVi8E iy ereiog) alﬁmﬁl?ﬁf tof about
r q .
A0t AR oR ARl i eBle IR e AR ing PARRC Bt an airraft
enpl oyedordermcto onictakpeat df fit enemtioschs LA Anofithé agpanatiig (mounted

to provide the sa aperture for each of the .. }

OBigEs NS BT 1oRicRample) gy Rrorsie iy eb) g girected in a general
ARESIor §¥Sa sRipBitbd@br kAGWH EREAL f&_ﬂe?(aﬂ?l/e, &h8 Qh@Bpparath® 100 may be
the enbodinment illustrated in Fi mutati s

meadafodi ssrveilianom e f ghe tirget) mcluding feraeNaoplofone fns moresof detecting,

enbodi nent . .t.he . atus 100 e npunted tQ a .
TERR A RRteni 6" G BERT Bl ot Yot g PR g flrction of the
dosBtsdy B ind0lt calculated or otherwise estimated or guessed, given the general

coordinates of the target according to a global system of coordinates, and the position
and velocity and acceleration vectors of the apparatus 100 (i.e., of the carrier aircraft)
with respect to the same global. coordinate system. The apparatus 100 may be
operatively connected to a suitable Inertial Navigation System for providing, in real
time, navigation and orientation data of the apparatus with respect to the global

coordinate system, for example. The first sensing/emitting unit 140, comprising a



40cm and configured for being nounted to standard
mounting points of an aircraft. According to one

w@spenvi40f the invention, the LOS A of the appBCEINL2809/000663
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(mounted onto a noving aircraft, for exanple) nay be
sel ectively chosen directed _i%‘g_a general direction of
a suspected or known target, tor exanple, and the

ﬁp pcglr@gg u]%ﬁ%qogy&?a ng g}rlsjt;isg f p{re s%ﬁ;rélv il anct%&?tgrgtep %y detecting the

SERE Sk D SRR ARGV, O E ST i 14

bithimittei bousingc 384; uthatrengeoof dreheada gelts@nubﬁamdlrwed for a given
uessed | ven. t he coor dj nat e f

Qe pSwSRelten g Boufrop L BRkE el fok e, BEtbr a desired

RSkt in04]1 dReth¥etedifionsaasl 3¢ %@h@ I Rk |e9ﬂn1sﬂ%CIIQ k6émefapphieation, this
appar at us 100(|.e of the carrier aircraft

th
ra@gpemy bo femexamante bgivessal ah@@bﬁ@lklﬁa’lﬂé aﬂi)ﬁt d kl\llryhéay about 80km

SERPSE U R RE PR, B pSPRUF Ly o 0

El&ﬁhbddt NgOknt) &4y GdbtOB0kaN Ghoniihed) nPa’tlblﬂﬂrl}d attenahe trlakmr system is an
ap aratus_ With respect to the dgI obal , coor di n

einthe flike, &g AgAr scansypay proyidecamrantical ks iilﬁl?lﬁ}j of; the target zone

t

L S0 S by .
patieylantocknaklesvifial Bieatlﬁgmad oﬁlt}m19rgleaér AiscBimsionrbetiaeg various
the size of the ntenna | n_the hou 180
poigntial nigeecty PRGBS ¢ Bl eIt &b fegkel zone, though
S En EPRA PSeritidRis posA¥le TRILOS A RaAiHEthE 88nsinPém 140
range dat&}re Y %hé tgr&ét for a ggsn red rangeS éﬁn ﬂﬂqgumt
abgtekleuhemmidn maynbc; kdmyh@nedw irglen,a paticelratpie, f¢rne?s?élmée by an

BB B e o st T i ey TN B AR R Qg controlled by

Weheof Bor@idieF siaiPdsi toadonfPefisaté [ thepadtisminddirt@fon of motion of
exanpl e bet ween about 10km and about 60km say about

gkairarafivi(ard thupathc iapparaup 0fhers Welb 2p derarhangey dmthespegition and
g’g‘%Rct%rn 81{1 lﬁke{ Fslaﬁ \Rfﬁ&? gﬁfo%?ﬁﬁen%d RhQ gr?tnﬂlr&hlsly r&mtam the

cal rget zone alon

Renstrprengiftirguaiit mmnﬁymlﬁry@dbﬁti@nn dief deisired LOSOA
interpret by a pilot, in particular to abl e vi sua
| dent W Aicest o Brode Ink opgiaeh, WIS thf WE tﬁeﬁthe “pparatus 100)

r engh éﬁ{lbﬁlﬂf‘r g% it so&gtreg &lith fhk %Eédfﬁ' é%gsﬂgf%ﬁht*ﬁlng unit 160,

target Int target zone, though
s}wmtmtdmsg appawus 1241: akggnstthe) axisC pﬁslm mcmd E’dmmg@uﬂtmg unit 160
tting unit 140

%leéehfggf nsﬁlan t & tagget oW l&euqlgl%eci griltgglee QE{}FAM opticdal devices.

|l {e Bn@RoR YivRERhE betlRfaHe hWOReRiIPGH i Whied, ®hd)controller
the ol nting nmechanism 300 is controlled by neans of

ooyt opdiohally sstmiate ghet dlaogwpeﬁ@ach@cﬂm of the cﬁﬁsgbd II&S Antaking into

irecti.on of.no the ,aircraft (an
ot e oo ah8 Neficith Bl eRlibn CBMerS BiInd dfroratt (nd thus
@Bﬁargﬂuﬁ aeb),o88 RElitdieof eHeIRkget tl&@l'ff badeerdh &i@pfaeg&lsa:f@ectory in a
d thus continuously maintain the senS| ng/ emitting

lpmvuoxmmmeoswn mfoway} yespdhanr ilnsecpnd tipe cxamaplee go [t %S the second
sensing/emitting unit 160 is aligned along the LOS A, the LOS A (an thus the axis C) is

homed onto the estimated location of the target. In other applications, for example
where the aircraft is not fast moving and/or the target is stationary and/or the transition
time for the switching operation is relatively small, it may not be necessary or desired to

estimate the position of the LOS A during transition, and instead the second



In at | east one node of operation, when the aircraft
(and thus the apparatus 100) is within a particul ar

WO 2190014t associated with the second PCT/IL2009/000663
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sensing/emtting unit 160, the sw tching apparatus 120
aligns the axis C of the sec_oyﬂ_ sensing/emtting unit
160 along the LOS A, so that the target may now be

sighted with the el ectro-gpti.cal, devices. rin h
Beerery Bt 9, g BT ARGHFd Hih e BERGPaR sty FigS A. The
Wohd sehdify/GRMAE LhR 1608 oPRES QRN BRIABSE rdddfling the target,
change 1nthe dirtection of the desired LOS A, taking

afewing dootarget tchbe jlostifi¢dso dred additiowdl stepa iy optionally be taken, for
accellerat iton veﬁ(glggrs of the aircraft (and thus

XIS fARE NGO ACKE X %Bs of the target itself, based

on t hajfealaleély Stht hppLELONH0 hidyDdeRised tofst SdabthiriPin agd detecting
say, less than 1 second for exanple, so that as the

gclerast ashsi segradnind idatgciion trateedl B1ay| bey peegrameeg fopesensing a
P G AR 0 0 e i ko BOBARP L fcar syt

agpkdis@to mysuithlsle sexenpldedetdvgion pidtecai rcraft is not

fast noving and/or the target is stationary apd/or the )

t r ansit $BRE YarHREopY ot thp @rgmbeﬁ}rﬂfgltotg% PRR3TEHS 1Q0 does not comprise
i Rl [ y t e r r ' b

pEmELE HAChaTR, 300 Mo TR maP s HECRRRRG, R e Sphfifls may be

staaclytrhomtedatoch velsdle adsthtie staetwn dsebese mypnaber 200,ngith the system

DS p @0 mesae A o Tred cltithabsir Mihdrreet habnicly gp SMucture, and
BI Spersirsh dHeldr ahomtr dnho bRt iy s%;%ﬁdag %n%llti]l?t Wik §RL1,OS A so as

al'omng the target to be identified, S .
toddiotintothel (HiQ@Psofvdle opsneotivd | sgngieg/cmitting it abongnphe LOS A

g?a{ggﬂ%tgil{ig, %%%qﬁg&ggea(g goegv%tt%nﬁqélg{g?er nlginlcg\éli?rlﬁé, %V%nlgreegH% the other

ekt Rigfdntlfling undtli§ 8ligneddl havesigarespecang Ul EIEgdihtdlong the LOS A. For
protocol may be programmed for sensing a particul ar .
exangle, the axstam may theanguntesk to aestaticriguetre suchghas tha system LOS A is
g&%ﬁ%ﬁ{ éﬂg dge{t?o%a&he%é( 24 §ifbo 1?&9%2{! 'iJ‘&rP‘ee&eﬁ‘@é’c i tabl e

earch and det'ection protocol. I'n sore variations of
t he f i stheenfiredi ¢rebddimeie appavatiatond Othedents inotwhich the first

conprise pointing nmechani sm 300, which may thus be )

é@ﬁsmgéeazl_ttgksdlmth%&amrmg rﬁ% speerfgr sengingyPlergmageetic energy
P SO, Ao A ApSA8 DRSS
dptiesansam foxi sehsing sleettomagnetib energhiic optical vetvelengths,ahe criteria for
and .i.n erati gn .one or ot her of the axes B, C.i .
swiichin bEGen pigning onF end tircothersRsiegematpg Yol with fipdOS A i
WEEB RS rahBE td 8 TRAKUIY Qar38NST e §d tHAY thhfpast@NEvkdIRs to the

LGS A continuously, until it is desired to switch )
sesnd sgrstng/emitiing unit t160 whesr thg phistandeetooa ftasget is within a particular

ensi ngl.em.ttin it i.s alj,gned.to have its . ) .
PEEold L it comPallbls W STRPIR? (RBe By redaaniastl and identified
k,fgaalgy@lgﬁnynay be nmounted to a static structure such

that the systemLOS Ais %oi,nti ng in the direction i
wher eImathsi variatioas of this embedimens dhe gwitehiag geteria may be different.

For example, where the apparatus comprises two sensing/emitting units that are both
electro-optical sensing units, but with different resolutions or fields of view, the
apparatus may switch between one unit providing a wide angle view of a scene under

surveillance, to another unit providing a narrower field of view but with greater



In the first enbodi nent, and variations thereof in
which the first sensing/emtting unit 140 conprises a

WO 2da00895t em f or sensing el ectronmagneti ¢ enerBGI/I2009/000663
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radar wavel engths, and the second sensing/emtting
unit 160 conprises an el ectrogptic sensor, for sensing
el ectromagnetic energy in optrical mavelengths t he

criteria for swtching between gni n one and.th
B8 oG RHCE] WEERLI F RPES (MRS PaPRGyqubfy area of the
thgerange to a particular target of interest, so that

the apparatus switches to the second senS|ng/en1tt|ng
uni t I6OaHesstt kemeli yamativns t of athisr gabodiment, t khey gr more said

Cebinerniting Bats Boug ke Aonokiad  RE e syl I Jirkdifbn of the

tRpeaRY U]l(DS %h XY bitnhcdRS oPintdridl £ BHS @hcm&nhg rdt!itﬁ)nal drives,
sw t chi ng criteria may be different. For exanple,

¥h emldqq@neapqoamaﬂ@ge@mfpﬁreeﬁem forndhe en speigrespetive sgnsing/emitting
ll'lnqlt ta% éeafsf‘ &th’l i)l&ftﬁ)e 9&}1&@ @41{ % Eﬂl its 8{9&5@&: %’fﬁjet IS suplllJ Eases, the
ut el'ds” of view, the

eren I ons

anﬁamahwsmmpesaﬂ the hnhetdmeleser@rmg/eum'tttngpmv indiynlge Besmaﬂfﬁi by the
angl e vi ew of a scene, under survellla e, %
APPAAtYS GDFEHTRgoA eﬁampmrprw@?@ 512 winvbat G [Ee i fhe housing

%ﬁ?teﬁél{ 3] e'nﬂﬂl {)ﬂo‘%ﬁfe'aﬂrb ditbcdl Sielest View, while in

I'nvestigate a p rtlcu area o the scene. In at
heapﬂaﬁmmﬁmnarlatlons of this enbodi nent, one or nore ,
said sen3|ng/en1tt| units be configured fo
| ocal IAFCQUHRE Yy nlg‘? r@??‘?toﬁa Wgntf%ag%taﬁpgﬁrab_cgm may be

Egéra?eﬁafgpé1ﬁmh¥né?5%§‘l‘9%eﬁ’sfmg/éﬁ1ﬁﬁﬁ?hloﬁg RA LS mohE Hiffrét lines of sight,
tational drives, "'to provide one or two degrees of

fadke onfmwmh tise doﬁn@acﬂhongeao@cnm@/e@ethgg ngkienf t # neprresponding
u nit east.

ﬂlsmgéenalﬁtér}gd 1(7?15?%&1133 e,lrf‘1 ect IovPel rQJ]Edeé nl?reoéjrm)(gdlin%nt of Fig. 6

ayele0ned For drlaBlihd gliml tehkkdus %pérandsm 6f3myt fiirAlger WAt tor @ebination of
be restricted by the apparatus aperture, for exanple :

the ssneivg/dmitting uaits 406 daP,H60takang) 4 Mlérailﬁ’ ofifrystemlanes Qf SIght

Thus, S| 0

o BEERTARI AT 050130 S cqmerin e
shitf Eperdie alungi digmtw@icallyopidsed hﬁéﬂ)&tilghﬂ ABhAZJ regpattiivelly, aligning
t he apparatus 100 may be operated for siqg%taneousl 1
Sheis raspecane YAy ol %‘ﬁ@ B8 19r bqi 10BE b drt pRaghLelyy providing

9kQPfion %ﬁf:&%tﬁ)fnaﬁp k&:@gl’nﬁ?ﬁi ggﬂarﬁl gathQ B¥o Qirections A3, A2. At the same

sensing/emtting axi corr espondi ng
sienes isn@ﬁ@tmtﬁlm‘g uniti 160, Benpusiagah ei;leqt@f-@trcah §eanoing| gsangement

8 and t Fi.g. 6 d.f
S e o T DRSPSl 8 S RSl whi i
%g@é}ém?dxﬁ thedf O5'H Q25204 1) B4 AT Iaglsl@tot;ﬁnﬂtﬂa@onglms Al.

O along a plurality of systemTlines of sight. For

ex arrpISe\fltCihmgﬁngcha@,Smsldﬁszan §¢ eperatei g salegtivelylomte thg@ssembly 110
agmpt a5 B! IsoS 55n eﬁlgn a c?irfferent combination of sensing/emitting units along the
desired LOS A, A2, A3, when desired. Thus, as illustrated in Fig. 9, sensing/emitting
units 160, 170 are now aligned with their axes C, C' along LOS A2, A3, respectively,
while sensing/emitting unit 140 is now aligned with its axis B pointing in direction of
LOS Al, while sensing/emitting units 150 is not aligned along any one of the system
LOS Al, A2 or A3.

In variations of this embodiment, one or more said sensing/emitting units 140,

150, 160 may be configured for locally varying the direction of each respective ULOS,



unit, operate along dianetrically opposed |ines of
sight A3, A2, respectively, aligning their respective

wWoR@goH0axes B, B to point along A3, A2, PCT/IL2009/000663
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respectively, providing detection and optionally
recognition data along the twggdirections A3, A2. At
the sane tinme, sensing/emtting unit 160, conprising

n el ectro-optic cannln arr enment an. provi
Tt aiele B@Rons onbP, Byt rs ey Bation iRy inEvide one or
‘P\fvo Abgrbts 4 freé@&hf?h)r'tﬁe o @efcﬁrr@slﬂecﬁ\}‘eoﬂhhﬁ&kﬁﬁng uwhd. Bélich cases,

3, by aligning axis C to point alon

Sw meyeoept netfﬁgm @frlthi mimldnalksenmmatt@@g wwjt g1y detrpsidftpd by the

ot ate the assg 110_ab |s D,
8?‘?35;3}1% ﬁPer%F‘rb Xm l%o?s & nsd e(?g iR O%lg 8€ ﬁﬁ tlsl,]?éaingﬁleahousmg'
trhes, dash Eeﬁ@mlg%lﬁmg%lt D), 180\e160d8s8y peFide htkkpadded local field of
|IIustrated in Fig. 9, sensing/emtting units 160, 170
Ak&.now aligned with their axes C, C along LOS A2, A3,

respe . 4
al | gnggh%% %ord% th%hﬁ %%%c[l gf ?ﬁyﬁl%nﬁg I”i? '16% 'ctlllg% o§s?ol{%’operate the
Apparaths 1180sten Selangivem tsztnlg hetwdim §f51@1ng&rmmngahmg;n edr each of a
al o a ne of the syste or A3. In
Pharrily PohoSohonih &t S RELEANAHE co com‘@d B! o sai d
senS| WﬂlfsWSBﬁlb Nrtildr SentAimdm® havd PediBdlesBEL&PRI AHEBEked with
for locally varying the direction of each respective
wf@8néoto smampirtcilyr dmavisgsofhei artisannaill apprécadts that many variations
i ncl uding rotational  drives rovj de one WO
B GPESITIS PHRSIE B gt dsPa ESHh g AERERAL SipaB Lt B nEntion, muais
$eRsIgMg/ emtting unit. In such cases, the novenent

envel ope of the individual sensing/emtting unit nmay

be restricted by the apparatus aperture, for exanple

as provided by a window of the |ike in the housing.
Thus, each sensing/emtting unit 140, 150, 160 nay

provi de an expanded |ocal field of view Thus,

according to this aspect of the invention, it is also
possible to operate the apparatus 100 to sel ectively
switch between sensing/emtting units, for each of a
plurality of LGOS, though in a nechanically coupled

manner. Wil st some particul ar enbodi nents have been
described and illustrated wth reference to sone

particul ar drawi ngs, the artisan will appreciate that

many vari ations are possible which do not depart from
t he general scope of the invention, nutatis

mut andi s. CLAIMS: 1. Apparatus for at |east one of
sensing and emtting energy along a desired apparatus

line of sight (LOS) with respect to said apparatus,
conprising: an assenbly rotatably nounted on a base
Wth respect to a swtching axis, said assenbly

conprising at |least two sensing/emtting units, each
sai d



sensing/emtting unit adapted for at |east one of
sensing and emtting energy along a respective

waensiogiem tting unit line of sight (ULCS), emchii2ado0663
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sensing/emtting unit having an operative state,

wherein the respective unit U5 is pointed along said
apparatus LOS for at | east one of sensing and emtting
energy along said LOS, and a correspondi ng i noperative
state, where the respective unit ULOCS is pointed al ong
LIAMSt i on different from said apparatus LCS; a

swi tching nmechanismfor rotatably sw tching between

sai i Pqpeiatuy/ fori att leay enei 06 sensing ped pouttingoensagy along a desired

swi tching axj.s to.sel ively bri a . desired said..

sens: ABPEREE g iR EOR M Ry sh PRt SRtise:
operative shak&n¥l Ir6taf®RC HouaRt! oh BriaBgiwith fespect to a switching
remai nder of said sensing/emtting units each to a, i
r es pe@kisy 8aifl fasenpdy sempaisisg atdeass Ave seasiagsmjttingyngs, each said
confi gur . bej dat .t hi . f]

cnvel SBETRAT L B IR Bty M UeCeeByRE B olifhg cnerey
associaiingda Webpectie semdih@binitgngxirst linbeoRisizhs afUl.OS), each said
sensing/emtting units are configured for bein . .
encl oSSR IRt B hening aip OPRIRTXe ipipathiergh iy ssapftive unit

wher eiﬁé@!ig Bﬁl%ﬂeﬁlghg Sabd-E5adths oL RGES feﬁste&fehof sensing and
poi nt 1 n di 1perent ITecti ons one from anot her, and
wher eiemitting lepargly aborey saad d.OSe rasd rgéceraispenidigg inwiperatige state, where

configured to. provj tinmal. operation with r ec .
o saflF RERFT W00 e rapR; flord & Ghtsiin LRGP, fom said
whi | e ;3psthignbisal |y avoiding interference with

operation of each one of a remminder of said .
sensi ng/ emat tswitghingi t mecthagismt héor| aotagably s siwitching between  said

respective operative state, 2. arat us accor di .t .

ol o means GBI RO ket i RE s B el Ay bring o
conpr 'déﬁ&d%a[lﬁé@n@iﬁ@ﬂeﬂdiﬁh? wahitexaRisRRlyOintd e re&py@lveperative state
| ocated generally coaxial with said sw tching axis. 3.

Appar athil§ capewsteailn yringing |agemaindgy ok said pensing(graftiignits each to a
said '?%ébmn% Plsaiti%‘ Leconstraint conprises a _
mu

maxi cross-sectional area of the envel ope | ocated

on a pl anesgédnagsanbly akingneshfiguiddl Sad dediy hodvintigodaxdds within a
4. Apparat.us. according. to any. one of c| ai 1to 3, . i
wher ePFrdsHnef envslaps devingfpmpkiawiny dg%%w&?@orssgwer pesgeiated with

Vol UMhe DAYCHTE: &SI NAKRLR kalERGAL/AHARL AR Al dbnfigured for bei
. the SY ) _ e \ nfigured for bein
coaxrgf W tdhﬂ%al é sw t é |Serlllg aXSIqSé,/ an %aw ng anot %er 8
di anetaclosddevitioh sasidleavaopd iald gonumakarsdngeineht wherelin said respective
appar ?JILLS'S %roesairranged to each point in different directions one from another, and
wherein at least one said sensing/emitting unit is configured to provide optimal
operation with respect to said maximum width dimension in its operative state

while substantially avoiding interference with operation of each one of a

remainder of said sensing/emitting units when the latter is in its respective

operative state.

2. Apparatus according to claim 1, wherein said maximum dimensional constraint
comprises a maximum width dimension of the envelope located generally

coaxial with said switching axis.



5. Apparatus according to any one of clains 1 to 4,
wherein said sensing/emtting units are nechanically

w@ouphedonnd acconmodat ed wi thin a housing, saPdI/IL2009/000663
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housi ng defining said envel ope. 6. Apparatus according

to any one of clainms 1 to 5,_4viln_erei n sai d apparatus

defi nes an apparatus aperture substantially normal to

said LOS, said apparatus aperture having a w dth . )

di Aendppatihacerding &r platm dessiasm, 2, wrherean saidmpdmym djpensional
of sai . . o . . . .

not " grshift rBRR R A Sep ARl SebbIBRengRobElocated on
Apparapldse garealli algnedwithaniths@itckinglagisn each one of

said w dth di nension and said eg‘gth di nenysi g0 LS n.%t )
gr éat APPAIHYR ACSPTIHRIG FO¥h WedPh CHME ki@, @herem said envelope
Appar&};ﬁﬁ‘ | WiEnof | 8 ¢of substantiall
wherei n a%sgfg%?érg%}égghae? ngensi %gh/agirlrll%te{?lﬁgl eﬁi@}tlez Y
conprémmeil awiths paidt iswaclsiegsivigy/ end t having vatiothegpdiametes thereof
for one of .sensing,and transmitti ener gy

t her e%“i??@ﬂ@‘ﬁg’ %‘?é%éiw tﬂéﬁlglaBP?%WsZ‘?%r he or each said

sensi REpAHG bEBdMBith ah ofe bHAGINSON th, Whédin €5 setsingfemitting
aperture of the sensing/emtting unit, and wherein _
sai d wnitsperst meehapeallyueeupiess aed \agreramegetedi wihinyg thpusing, said
respect to 1vaI useicf)fnvgl%ig apparatus aperture. 9.

Appar q‘ﬁglgagggi}}% ﬁlg Y0°CP4i m 8, wherein said

sesi AppaiuE htdgdinpitd adpedd off daiirs @ I, iwleadin waidwpparatus defines

associ ated therewith that is a proportion of the
cor r epapRaYs APeEBEe subsiantallisaraieh e epiil{dS, saidppparatus aperture

appar ﬁgvlllrg% QQ)ﬁﬁfh;J&iﬁenm}ﬁ ke 8 lérgtlg dREARRM WARdiS atMehdlidhe of said
any one the foll'owmng rangés or any ¢onbination of

t he fw@idthwimensi@nged sdid Jertgth Qinfensdn6s tnot @reafer Ghah sad maximum
0.8, 0,81tp 0.9; 0.9 to 1.0. 10. Apparatus according

to any'HBREMBSKNi s 6 to 9, wherein each said

sensi ﬂgg)ﬁgfuts L QR diBith EARRY, WiRfeiR eA@SRRC 481 width dimension and
sensing/emtting unit aperture for one of sensing and

t r anssaid tdngth dimengjyn isret gteatep thgh, saidhpaényn yidil danension.
operative state the respective unit _apertur . .
oD eSS RSB SHe B 6B i o tsst one s
aper t ir@indlemifRaimt Bempeds atietltctie SEnsir/Eni®ingChit Bperture for
1 to 10, wherein said energy is electromagnetic )

ener gyne asensgipp andtrassnitingreneigy thesethrgpebnwhereinconrgratonof the or

to 11 erein _each .said S| 1t ki ey

cont e 5Bt PR Ar B FHCR bR SRS apgpore of e
when sahisthg/epgifipt i@, UndSwhsredl | @itbdedpectied Mpestlendas a value
said LOS. 13. Apparatus according to any one of clains

1 to epimigediathespeckiog valusafaidggparatus aperture.

9. Apparatus according to claim 8, wherein said sensing/emitting unit aperture has
a linear value associated therewith that is a proportion of the corresponding
linear value associated with said apparatus aperture, wherein said proportion is
within any one of the following ranges or any combination of the following
ranges:0.5 t0 0.6; 0.6 to 0.7; 0.7 to 0.8; 0.8 t0 0.9; 0.9 to 1.0.

10. Apparatus according to any one of claims 6 to 9, wherein each said
sensing/emitting unit comprises a respective sensing/emitting unit aperture for
one of sensing and transmitting energy therethrough, wherein in said operative
state the respective unit aperture exclusively is comprised within said apparatus

aperture.



sensing/emtting units conprise a first said
sensing/emtting unit and a second said

waensiogiem tting unit. 14. Apparatus accor di nBCT/IL2009/000663
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claim 13, wherein said first sensing/emtting unit is

operable for at |east detect i429_ a target at a distance
bet ween said target and sai d ‘dpparatus greater than a

first distance, and wherein said second

sehdi hppassins @repsdingito any epecimlansol tarl0, guagrein said energy is
i dent | f yi | et at a distance between said
Il i

targe ap atus at or less than said first
di 3 aspgaratis. acéprargate sarge oae dofhgldims ahytooié, ofherdini each said

13 to 14, wherein said first sensing/emttin ' )
ConpricSube/ARIfigg it Jh SoR P CoRSHIG PR il L3 cqptinuousty

| easty,gnaBld ﬂ%gpééﬁ{/@giidggis%_liéﬁéd&%tpoﬁ{t AR ishid TGS Pecti ve
ULCS. 16. Apparatus according toclaim %5, wherein

saild. Appaeitopecwmodipg its esy songeofeclainisy 1 dpHEr mdgreiv shidnas, least two

said first, sensing/emtti.n it c rises.a first

cont GFRPE/PEIHRE SIS APt dish i Fpsioghiting il gy 3 seoond
fi rStsangehi;igg/eﬁlfltﬁﬁFuhﬁﬁgi nary spherical surface

defining said envelope. 17. Apparatus according to any .

ond4ohpprratisracag@ding tweclainhdBeivwhesin aisle it pensing/emitting unit is
sensi nglem Lt ni I to t . .

S0 PR o Rl SRR e SRS i gt and s
cl ai mpbératwhgéftmthanh firgeliantesaswhgtiarsaid seogndisentingfmitting
configured for at |east gne of: enablin ro [

. i d _

i magednt i eperablader Ynlsawriderdyingsaid @,rgq%@? - distapechgfween said
| tray - , ! ey
b W55 ARSI £ BARCH U, o o

enab provi aser designator for
t angeAppegatuenabbidivg; amyaryuiohabéfe clabmsn ¥ to hkt, nwvherein said first

i magi ng.., 19. Apparatus according to any one of cl ai

D G RHnD SR S G COREHSTER PRS H S TL SR IeL G at least
a tirshpffl detb@t@la @t ABhYAY FRPedive UIHS.ULCS and sai d
second sensing/emtting unit conprising said

el 46t Appapius eedording tte wlafravi o gvherede said eniklops conprisss @ generally

said first .and second .ULOS are angul arly displace n

7 om TESEA ATl s o5 epapge@line 3ot tbfuroma
Appar alims adefd ditiearkialle! nforddl i tah 6ifst GOMeN NG dmaginary
second said radar systemhaving a third ULCS in a

di r ecsrherical gbacgriefiningsaidmpaslenct o said first ULCS.

21. di f :
2 RRRLALN B 0 S 161 B el 2R scond

Syst esghsia@RRATiitiHe SnRA compiisssleastasirrel@nbeapnaal device.
substantially conformal with a portion of spheri cal . .
surlBadepaatup r@F‘f"f{Ed‘é‘aitﬂ C@d@el%ﬁ@her?gsaﬂpi?ﬁ? sRusing/emitting unit 1s

accor gcirfl?%a}eg B3P %t fa%gfte&fe St @hdBRing pr&vidibg ifndEd Ml at least one of the

conpris a suit .
visible, infra red and ultraviolet electromagnetic spectrum; night vision;

enabling providing pulsed laser designator for targeting; enabling any suitable
form of thermal imaging.

19. Apparatus according to any one of claims 17 to 18, said first sensing/emitting
unit comprising a first said radar system having a first ULOS and said second
sensing/emitting unit comprising said electro-optical system having a second
ULOS, wherein said first and second ULOS are angularly displaced one from

the other with respect to said switching axis.



poi nting mechani sm configured for enabling
sel ectively defining said LOS in a desired direction

watotbeavz within a field of regard (FOR), enabP@TTL2a09/000663
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said sensing/emtting unit having its respective ULCS
aligned with said LOS to be sglectively pointed in
said desired direction therewmth. 23. Apparatus

according to claim 22, wherejin said poi.ntin chani sm -
corfdr ApBEaRs 3arPraing 1@ FI3m el gﬁ?mgrasmaxﬁ ﬁgqog@&@% radat system
accor Héﬁﬂ%é gﬁfd BLOSAR a Wire SR Wb&Anti bskdSBisslid first ULOS.

poi nti ng ani smconprises an I ntern gi nbal s '
me Haimrarat@baccApliag &t ay aiccof caimgs t®ond), whereof each one of said

cl ai 1 to 24, erein each said sensing/emttin .
it et 8 eeqi B S GRG0 s PR estantally
at | egsifo@n vath Spersh bf A58RricMisaMhadefindeddaidéhvelope.
sighting, detection, recognition, identification,

_t r a”@!(Amge,lratuarag@qrdimg,to @pyY Rhé gf claimpg h@Q 21,r@§h¢m@)ming a suitable
Iogglo{g‘%{;lﬁ‘f% ﬁg:tcﬁarx{ci]se 5 ’ﬁ%ﬁﬁ}ﬁg& g%reantaglslréga gqucrtg)e%%etﬁ?%r@éﬁid LOSina

n sal o appara

confi gesired diedctibhrat et @ithinng feeld asfyedgahy (FORNS eadbling a said
one said sensing/emtting unit, and further configure

d
for atensmaimigng Wit haviegity mspertied /i aeraliepgd Meth faed LOS to be
targel. 1y $td i %&%[re&@g&tﬁggﬁéraﬂ(tﬁm tting unit.

27. Appara according to clarm erein one said

sernsi. Appaaidstacogdingitd claim22| sherem saidlpointys trehanism comprises a
configured for at | east detecting the target, and

anot hﬁ@n%‘&t&tg’@%"hﬁ?'em tting unit conprises an

el egt na- o0t | b RGPt orf infS3 WARSE - hani
5 9y AL AL B0 YAy g ARy i s

accor dompriges aamytemakgiobalsinxichani®®. t o 27, wherein the

apparatus is further configured.fqr. determ.pn ng,the .
t y%g' gﬂ’pi‘rﬁf"ﬁef‘ccﬁé B8 2B Br an(i(fiﬁlglsi _ﬁgt(f té;‘"" pg'_ggrgﬂlc gach said
of a tQsHRlemiflE GRITRS éciiBuRdSR Grélink ML Bisbtiald with at least
unit configured for detecting and interpreti ng ESM .
COM Nener off| JuriRiddngpal Wewinis tleeating, t pighting, gdetepon, recognition,

her ot anQta Bk Snd8n Mufingt el ekl Sia imaging of o

targetdrfg. a target, and one said sensing/emtting unit

corEpri ses a |laser designator for acquiring the target. )
30.26apparatussacaerdiediongt encanl; claias dftoctxi wherel sayl opparatus is

et CLOANEER PRI SIS R o SO g
a tar ged further configured for at least one of recognizing and identifying the target
by means of another said sensing/emitting unit.

27. Apparatus according to claim 26, wherein one said sensing/emitting unit
comprises a radar system configured for at least detecting the target, and another
said sensing/emitting unit comprises an electro-optical sensing unit for at least
one of recognizing and identifying the target.

28. Apparatus according to any one of claims 26 to 27, wherein the apparatus is
further configured for determining the type of target detected or for detecting the
presence of a target, and comprises a said sensing/emitting unit configured for

detecting and interpreting ESM, COMINT or ELINT signals emitted by the
target.



31. Apparatus according to any one of clainms 1 to 25,
wherein said apparatus is configured for surveillance

wa@edoomgosai d sensing/emtting unit an el ect r oPOPIL20&000663
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unit having a wide angle field of view and another
said sensing/emtting unit cogprises an
el ectro-optical sensing/emtting unit having a

Sy e hppamaceGHERE Grisope GheRHG: Ahdo o PR die ppgpeates i

al ong AL ohBsurkd 6r YUhrestiddhh thigel) andosRY k&l N@nSidb”mitting unit
apparatus as defined in-any one of claims 1 to 31, and

f ur t heompusep pilasendessgnatmtionadquiringdhe taeget.r ol | i ng

oper.ation of said.apparatus. 33 .St ey accapdi . .
ol aeBalincpaoriBRG B BE HIRSRED “EoaP) glfiiR one said
for swirnstigjendttinpotmialik ddnfigudd YoPSGa@ign @&r Sethetwise electronically
sensing/emtting unit with said LOS to aligning a ULOS

of antichpacitatingla B&geli ng/ emitting unit with said LOS
accQrdi.n ' rict eria.; 34- . .
oo AR BGILEST PSSt 1 s LT i apprats s
al i gnedrefigardd fos susailldneensi org/ said denbing/emiiting tunitpmi di¢ctro-optical

its respective ULCS along said LOS when a djstance, . . .
bet weBRit 2Y8gia Wifle %géf‘ef‘g@n% i cand, SRR ish spnsiefemitting i

LOS i Bohd | : - rgl b field of
Ly cEoERS S LORR Bl Stu LA AR g ehinsabild o
swi t chiemgwitlo gedlategndsotptivhe respecti ve ULOS of a second

sai ensing/emttin it wth sai.d LOS when sai . .

i o2 S e d8, 6 ettt ehsifle ot 5 ing heHy i dggred line of
Syst eGLACADSH Jb@qﬂrﬁir%l A hpbards & diffled4n alBh&bN chdhél1 to 31,
switching is’effected during a tinme interval, and

syst eand ¥ ¢vepristaghd Pepirodlar fop contealbig ppryatifux of said apparatus.

regar di a position. . origntation and trajectony of
| R SR B B clglh g et ARSI 5 Bty Rynfigured for

for uswhéhisdifdndalignihg@ra BN@Y bNOne Ghidt deAgng@intttih@Smit with said
along a sanme direction after switching as just before |
sai d_E@St orliggingss ULS)S of gpatbetosald sepsing/eniging weyt with said LOS

wher 65&0?"35&0351?2‘%?5@65 bﬁt%:ﬁ?.r configured for

det erm ni ng” a ory of a target being tracked by
sai¥d. Bidterh ®emdinpgtoesthiid B2 @r whiit, 333 rdnfigured faj digningga dirst said

probabl e | ocatjon of the target with ect to .

sai qsmw?mﬁmggu@a;ta RAinfely Frprone HhOSGAlRE 8¢y LOS when a

traj egisphYe ?&%e@ﬁ‘a%@éifédqﬁtg@t arfadid sgf'éteﬁlo SA4 LB {sRSeater than
LOS based

direction of said on said probabfe location.
37. Sydrgndistenmy andyhemimsayd systenofis Birtheneordizuted 6 automatically

further. I §i d fi d.f bei . o .
at t achUiFER b dignthethd sxepeative AT af #sspnd sud sensipgjemitting unit
appar afiHSaidSLO9Whef Whigdidt@ce M&gr&%ﬂ% dalll fiRREdidRce.

38. Apparatus for at |east one of sensing and emtting

ene¥SyPystemragcorditgsior daim 33 or claim 34, wherein said switching is” effected

during a time interval, and system is further configured for receiving data
regarding a position, orientation and trajectory of the system, at least during said
time interval, and for using said data for enabling pointing said LOS along a
same direction after switching as just before said switching.

36. System according to claim 35 wherein said system is further configured for
determining a trajectory of a target being tracked by said first sensing/emitting

unit, and for projecting a probable location of the target with respect to said



di screte apparatus line of sight (LOS) with respect to
sai d apparatus, conprising at |east two

waensimghiem tting units, each said sensi ng/ en PCT/IR009/000663
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unit adapted for at |east one of sensing and emtting
energy along a respective un_i45 line of sight (ULCS),

said sensing/emtting units béing nmechanically

coupl ed; each sensing/emtting unit having an _. )

oper abist! évratgewiﬁ@wm?% dapedsreaaifl Jieiogfe and on said data, and
poi nt g .cSﬂBEdsgﬁ'ﬁ%;ﬁlleﬂi@&t%ﬁ@fd%éﬁﬁageﬁron%taidl 11864b1Oeation.

of sensing and emtting energy, and a corresponding

i nGfe8ystény eacedrding, tonlmyr en¢ d alaised? ity &6y inthey peomzprising a pod

axis i s pointed alon irection different from said

(s SoneRmteripnbheataPEn s 6h GePiss. RUBue Ab B S rparatus
uni t sistc8nB 88 fdr'velng Hukddnahdssi.red unit excl usively

into its respective operative state while concurrently

br i38gApperatus dioniahdeast @he safi stngimgt ande awfiting emergy along a desired

| cant S aPoaaRS A oLRa TR il bl gl comprising

appar at usatlléa8etvdf seakigBlenliti@Dlunits, tdach 650 eetsidglenitting unit adapted
target, conprising selectively aligning a unit line of .
si ght for gt &pt ee af sensing andremidineepRerey AYnE M respgefiye unit line of

said [ ng: LG: et Y .
L e S
sensi ng/ esuch t bedginglentittingndinftuhbviag aemnpperstivey state, wherein the
selectively switching to aligning a ULGCS.of econd
sensi KEPEHe tLin%S U ipf’mé?doﬁ‘b“t@él%ﬁ?l@@n&n?“gﬁ@a% or f‘tnleaSt one of
Sensl ﬁg%ngrgrﬁi&ir{régen% , id %%Hde@#«%ﬂﬁﬂ@f irfpBaflve datk, where the

LCS w't seco serising/emtting unit, wherein

sai d fespestive angiopgtatimgtaxing printed aahehgs aidiresttmpdidferent from said
sensi gg/ emtting unit are nechanically coupled. 40.

Appar 8s for at |east one of sensi ng and emtting

ener gy al pREitehide Thé@aniSRPLY: aHEhidgNBet®eerd isaidt urlitsCo) selectively
Wi th respect to Said apparatus, conprising: at |east )
two sbrieg reg/desiradt juni exnlusiveledintp digi espertive appgsatig sigie while
at | east one,of .sensing and .em t.tj r o] .

s portIYEOTLn SR MR e PR Eh of FRDRDF it b °f Brggtive non-
each gghstivegstfei tting unit having an operative state,
wherein the respective ULOS is pointed along said LOCS )

f or3%fA methed fosrié legst ansred isersingrdamING RACEAYEAIORE anRpagatus line

corre j i ratjve s -ng & Li; it
N e
LCS; #Hnswf tighi AJ. 08 ifissnstasingemitting noit tvethiveéd LEOS ahd one of
sensing/emtting. . . . . .
sensing and emitting energy continuously along said LOS with said first
sensing/emitting unit, and further comprising selectively switching to aligning a
ULOS of a second sensing/emitting unit along said LOS and one of sensing and
emitting energy continuously along said LOS with said second sensing/emitting
unit, wherein said first sensing/emitting unit and said second sensing/emitting
unit are mechanically coupled.
40. Apparatus for at least one of sensing and emitting energy along a desired
apparatus line of sight (LOS) with respect to said apparatus, comprising:
at least two sensing/emitting units, each said unit adapted for at least one

of sensing and emitting energy along a respective sensing/emitting unit line of

sight (ULOS);



units to selectively bring a desired said

sensing/emtting unit exclusively into its respective
wo@panati«we state while bringing a remai nder of PGEII009/000663

sensing/emtting units each to a respective

non-operative state; and mhejggp sai d apparatus is

configured for selectively changing a direction of

said LOS during operatjon of .the apparatus wth

respect to eagh |S§I&%Qg/%rﬁk§tl%g¥]ge§laﬂflgf A QRSFAtive state, wherein the

if4Sad feast one of sensing and
1. Apparatus for

in epge{lggﬁfdeYUEbSV‘ﬁ'(}%gm%‘%l&lg $id .08

exclu yinits rative-state. 4

at | easiittingenefgys and iangpreasporeting ﬁliquraﬁné rstpte,aivberg tha respective

a [ i ght. (LOS) wi th t i d
Appar SIS isoBisrd dPhga dirtqroaciitisy) CEREFAGIAR 11 ng

s units, each §@kGhinintecREARN ey fHitching BaSeeR® NRidsensing/emitting

sensing and emtting energy along a respective unit

| i ne ohitsstogielectiVtlpbying ealshireseraid] sepsiogieniiting umi gxclusively into its

havi ng_an operative state. erein_the respecti. i
o porpea ARt R E ol e n e R i Setdmicing
and eqhid é48 t6ResPYctiveMdndpetivespensidg i noperative
state, where the ULOS is pointed along a direction

di fferent Mhereir sdid apragatug isssnfigpie domsdachinely phapging a direction

10 SW t Cgf g&db?b\gi‘gﬁb’%aégﬁr%f{] ?t(’) ttli%t éséa?gﬁl.é \é)?hy T L}&gtoaat least two

desi red "uni espective operative

st at e degreéscoffesedunriaddpenddatly g whicheortesofasaiidaritsa$ exdusively in its

units each to a respective nonoperative state; wherein
a fir8Peraysstaiensi ng/ emitting unit is configured for
at 4¢€ £ atSEABbioAR 'f?%'bﬁ' SRR EBYy NBRE tus li
opezirlétg‘?)gﬁlgpﬁpfgr%tneter asso{gslla e V\Atﬁ@]opg?%}%i oné]of fpparatus line
sai d désighte(LiOS) gvithatesgect tossaidappagatrsacangprésing hr eshol d

and wherein second sai,d sensing/emtting.unjt i
15 configured?t %?S_téf""ls‘é‘?é‘lg/?m‘g“@funé ngq%héa'gd'g"teardamefl%r at least one
- ener g)szM‘é‘iﬁg%ﬁﬂ‘énﬁtﬁﬁF%ﬁér@?ﬁion?@&@s{f%tﬁk r$t e dT1sid@BSLOS);
than said operational threshold. 42. Apparatus

accor di ng ®achc |seihsimg/amittikge rumiitn hawing aw aperatiyg state, wherein the

o t RERG g UECR Sl o SRR ot (HPER B fonsine and

S ring salrd T1rS

or sakfhitHag WhdrgyNiahd | HcOrréspendipg rindpeyfivet @thie, where the ULOS is

respectively, accordi ngto whet her said operational

20 par amepiafed; dlong direstion Herent fom saad ESer han sai d
operati onal, #&ﬁﬁg@gﬁg%ﬁ? %Wléhﬂl%ﬁ%@érp%d?@ u'hﬁs W¥electively

one of cl ai erein sa oper ationa

par ametiag a nddsirelbsundit dkdbgingde into S despactyet ppamtve state while

wher ei n sai d operati onal

concurrently "bringing a remainder of said units each to a respective non-

operative state;

25 wherein a first said sensing/emitting unit is configured for at least one of

sensing and emitting energy when an operational parameter associated with

operation of said device is greater than an operational threshold and wherein a

second said sensing/emitting unit is configured for at least one of sensing and

emitting energy when said operational parameter is at or less than said

30 operational threshold.

42. Apparatus according to claim 41, wherein said switching mechanism is

configured for automatically reversibly switching between said units to bring

said first unit or said second unit into its operative state, respectively, according



threshold is a first distance. 44. Apparatus accordi ng
to any one of clains 4 1 or 43, wherein said

wo@papaoidenal paranmeter includes a visibility rBeEyE.2009/000663
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along said LOS, and wherein said operational threshold
is visibility correlated wth,adverse weather
conditions. 45. Apparatus according to claim44

wher ei n sai d opgr ational threshold is zero visibilit

condi 9 8fsthen gaid OPREAIRBR PARMEIET ISegShleh AN %‘étngieﬂﬁly than said

and e%\%r&"&&lﬁﬂ@éhglﬁ.al ong an apparatus |ine of sight
(LOS) th respect to a target, conprising selectively

al i 4pniApgaratusnictondimpetoofnys by vf ClalEy 1 ofr 42, fwhesdin said operational
sensing/emtt] nlg1 unit W th sai d.J_(B vvhendan . . onal
oper aP fer jaelides @r distangh darid {3igeh AHdophstaty Spd) operationa

t hr eshpldol R4 Ra&dighn®ensi ng and em tting energy
along said LOS with said first sensing/emtting unit,

andi4. épphretuscasapiding teganynpore hf algims 44| drghd nehezeinisad efferational

a second sensing/.emtting.unit alo sal. , e . .
Sat . BerRRF omattagh,d, bl shnd! AACE LER T Mhercin said
oper abp&a@dnal tHre&sbr id visiti HtyQdereRite dS@IS hd@rndleatiir icbhdigons.
energy continuously along said LOS with said second

serfs). Agpaiaust 3aegrding to olgyar ¢4 wheseia seid- gperational threshold is zero

sensi nghem tt| it and said second sensing/emtting
uni t gggb?f,%&%gﬁi?gﬁ% y coupled. 47. Method according to

cl adgnadiaethbd féhe leasDomr dfSendng avkdmaitingyerevgyt albngan apparatus line
between said units to bring said first unit or"(Fil{?iP . .
secon@f sight (I'r(ﬁ@owiltflsreﬁﬁ?é? i P J@eeh SPRPIIPIRE ﬁ%‘@?’i‘ jigning a unit

accor g0 g)ﬁ g%h‘é“g@tbﬂ) ot @rQ %@ﬁﬁﬁé/ &Hﬁ{én% ALAGHE I'saiiHSLOS when an

greater t not “greater than sai perati ona ,
t hr es bpérdtiond8 . paknédtend i@omtat thgntam apgraterel ghresheldnend one of

46 or 47, wherei.n said operatio aranmefer is a s .
3 st niteineggemting Apeiey Mg SR os RS Sskifgnyiting nit
threshed dijrfhe? Edhptlisifll SEWiGAng 48 dtkh ACOPOS N&f t0 second

any one of clains 46 or 48, wherein said operational
par ame¢nsing/anaittingeeninalong istid| LQY, whangsaidppergtiensl gatagster is at or

and erejn said gperational threshold_.corr. I ng.

0o TREeh Py enpraid: 8RR th o508 & RpifT R Ulfing encrey

condi thimohsly aMiigheld A Rdihngiid Sedohdi sehdiBs/whittiRg Mnit, wherein

sai d operational threshold is zero visibility . .

condi §318n8rst SEnsipgemithing suibrangdt s3id aseconsh sepfing/emifing unit are

and e tiin concurrently al ong each of at

| east e&%&d&%ﬂ?é&?{é td'appar atus lines of sight (LOS)

W t47. MapeLiccorlisgiiodclaim 46, further comprising reversibly switching between
said units to bring said first unit or said second unit into its operative state,
respectively, according to whether said operational parameter is greater than or
not greater than said operational threshold.

48. Method according to any one of claims 46 or 47, wherein said operational
parameter is a distance to said target, and wherein said operational threshold is a
first distance.

49. Method according to any one of claims 46 or 48, wherein said operational
parameter includes a visibility range along said LOS, and wherein said

operational threshold corresponding to a visibility correlated with adverse

weather conditions.



apparatus, conprising: an assenbly conprising at | east
two sensing/emtting units, each said sensing/emtting

wainiib/oedept ed for at | east one of sensing and BOT/IIL200900663
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said assembly having a plurality of operative states, including at least a
first operative state wherein at least two ULOS are pointed one each along a
respective said LOS for at least one of sensing and emitting energy with respect
thereto, and at least a second operative state wherein at least one said ULOS is
pointed along a LOS different from the LOS in which it was pointing during
said first operative state;
a switching mechanism for switching between said units to selectively
bring said assembly into a desired said operative state.
52. Apparatus according to claim 51, wherein at least one said sensing/emitting unit
may be configured for locally varying the direction of its respective ULOS, to
provide at least one degree of freedom for the or each respective

sensing/emitting unit.



