Met hod and system for depl oyed shi el di ng agai nst
bal listic threats FIELD OF THE | NVENTI ON Thi s
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bal listic shielding. This invention relates nore
particularly to shielding a unlt having sensor
capabilities fromballistic and blast effects caused
by incom ng threats. BACKGROUND OF THE | NVENTION Units
positioned in a field of nulti-directional threats,
such as in the battlefield, are frequently under the
dangers of direct hits of bonbs, rockets, mssiles,

i ncom ng weapons fire and the like. The indirect

ef f ect sMthehamp sesitem datriepioysd shielding aghinstislbisticathueats
of a nearby hit or explosion of said nulti-directiona
threats can be equally detrinental to the survival and
operability of the unit. To address such threats

nunmer ous net hods and systens are known to be used for
bl ast mtigation purposes. Exanples include

bymﬂ)-@pqﬁ]ﬂﬁmowoncr ete and steel building

{
structures, arnor plates, and others. The particul ar

avenueThakevenden esletes g bteind @h® hietisads ividsh pregidedaliistc shielding.
l'i kel ihood of threat, required nmobility of the unit to |
b&hisrigyansivagelatasenerpiragicularlyt leeshinlding ¢ vk haring sefisay capabilities

roaglaiaaner i e el
R 0P RRR Bblbo ot e By B T Pt are

al so taken into account. For instange, r adar unLts are

S . . 7 s
BRI E RN R B NGBR3 On beacon of ¢ he |
radar @l gg%{gor?e%l R bl %uﬁ%—@l?ecru%h@ écgfeat%}"&ﬁﬁ%§ fidlthe battlefield,

direct inp he threats of suc Iat1 on hom ng _
darei feamenthy uhédernthe idgageesd oD yiretdity afnebnalesc eqikietsnmissiles, incoming

L HEATgB SR P Eo hie MRERCh EHESEh b BFRIFT PR fieball as 2

updelk 3y e@hrbDYhif o *&x?lbsaah dradald eHultiReiAME 118648 Ghh R equally
also wth regards to threats directed by hom ng

dédetiivestabiathe sunvivad abeperabdlity afithe wensor units require
alarg

2 o 8, St B BB bt v e

PR WAsE alitigaploneudihdies. ExhmfRE iR HulldRploobdsings, concrete and steel

Sglrnac?lgg (sjtlnrllc%ur%g,nair;?)}' Sla%g,danfito?férs.mﬁllelp%rt\i,gullzlr aggnslfe t.leﬂl{eifleclle%ends upon
factors such as degree and likelihood of threat, required mobility of the unit to be
protected, the effect of the protective shielding upon the operability of the unit and other
similar considerations.

The characteristics of the threat are also taken into account. For instance, radar
units are often detected by radiation homing devices. Such devices which home into the
radiation beacon of the radar can have an extremely high rate of successful direct
impacts. The threats of such radiation homing devices may be mitigated by decoy and
deception targets and techniques which are not subject matter of the present invention,
although shielding the unit under threat by a physical barrier may prove effective also

with regards to threats directed by homing devices.



render the unit useless, for such walls block the Iine
of sight of the radar sensor. Various RF transparent

woraoe/4mbs are known to be used in protective pPerorEess/001182

fitted around the radar unit's antenna, but these

provide limted protection frefenvironnental

condi tions and do not provide any sol uti on agai nst

bal | i sKinge afftsbhiht §fr£@a?t§nso$oﬁiﬁtsc BRRE! h%@e ABIde6E visibility,
restraining systens and net hods are khown whic

ctyaditignal etwavbdeﬁyepmte@‘avmgmmb shieldirigt tebhmmmeaﬁ h;ften not practical.

i . threats. after t of vario nds, _of, .
SRR R ot P STPngonifl B (o i most ety
S Fepider the aiit sbdl ek dof gudhswAl bldckdhe Nigd d)@ﬂ@qt%ﬂﬁé(lﬂ§a1 -&Bfkor. Various
deV| ces are known to be utilized for t enpor

enfmaieridls arcgknpyey toegised i pratectiye g@donwm fisbed; agound the

:galdgleulﬂf’%ﬁgﬁfadbuéﬂg% ﬁ(?\){{iec@?uté@ {owe%ﬁ & %Johpg{vt@@}inc%ggl conditions

escoplrc rings or onatt on pr o

ahd hﬁgﬁ,pr@&d@imm&ﬂ aghinki$alBA4 bOPBAGAIfearRd US
Pat ent _6, 595, 102, respectively. However these nethaods )
of pr oPYBE CORAVEERRYr Otk rﬁﬁt@i%‘é& syptems end mepdqdsiare kngwn which

Rt N e ) g B P: copoto
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there.is.need i.n the art for ystem and_a neth .

R BOiREns SeRtncaiPs Siegias igheb LBERT A KBt hetinbg uilized for
UindpokRy PeacBiehtest £6hidd Gver & PBlcHi-(Riet %ﬁ:ﬁ'lﬁ‘% be protected. Such
pot entl aI ly | ethal Oblj ect, expected to hit in

vilesiiesstigclude exlimdripaltte esaopicarings lon wiftegatde dtﬁomirmil protectmn air-bags,

RO bl D02 b i o ST B e Sheosliy Hawever these

t Mefho@y Ioff€pratesticii e&Rden thed propddisad upit Abstiralle F6€MEAHEration of the
i nterveni ng protection between a unit to be protected

ap@testipm gl Grgsppesalc At gher?ﬁfteé remaved, thetshigidiemjderice cannot be
af%p@ﬁh&?edt afdst1ateP dliBGedinEdpd ty of the unit, while

OW Nng cont nued operation of the unit durl ng use.
Thi s o’B]mzsctheremsr wadi inele iant fo¢ cosyGRNT andvial imeﬂ]bdap'rmdtng adequate

of the . invention system for shiel ding
f {PEATYERdRs IPES/SE 08 gé&femwrf@ efreiEpied oefndnéaﬁaﬁgﬂly approaching,

”H(gtEﬁUa%'rl%ﬁfal @Bk, t g@&écﬁ to it ﬁ ﬁxg WibRP o RE! S REhiR allowing

bei ng nbunted i'n assocl ation
continued operation of the unit during use.

SUMMARY OF THE INVENTION

It is therefore an object of the invention to provide a system and a method
providing adequate intervening protection between a unit to be protected and a rapidly-
approaching, potentially lethal object, expected to hit in the vicinity of the unit, while
allowing continued operation of the unit during use.

This object is realized in accordance with an aspect of the invention by a
system for shielding a field-deployable equipment from effects of nearby multi-
directional threats, said equipment including or being mounted in association with a
sensor unit having a sensor operable to detect the motion of an in-flight projectile and to

generate a nearby impact point determination, said system comprising:



sensor unit having a sensor operable to detect the
notion of an in-flight projectile and to generate a

woe@riloy3oshipact point determ nation, said systePCT/IL2006/001182
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conpri sing:one or nore shields capable of being

nmounted in spaced relationshi{f8w th the equi prent and
adapted to be noved froma first position wherein the

equi pegie dr%néﬂé'shiél&%ﬁ?&g of Qelﬁg SRR 1H%?hée'd%lanonsh1p with the
wherein the equipnent I's at least partially shiel

aemhipmendand adaptadi to b@cmxpdeédronma dzt ipomflom whersin tiedquipneent is fully
bei n pon tect on of

PR B P tiGn ey 1R dp er P Ahlsont ity shigled and
one of $adrrof bhiedepléd RatRiof tHd JnidldPRRT Bei®Nrds rﬁ;Wedto detection
second position. Such a system should be capabl e of

p@foalremt ight pmmhieriyw@a@ nparby émpachifercmpyiag apleagt orer of said shields

d
R S RoElb T Rt M BB Snce or “Tne | ncom ng,

dangerm Dbjseat slicmdrb@bﬂ@blmm@feemgomcbmmgesalnmc projectiles or
0 tgects and activat.ing/ | oying a _suitable

treplipate tiguelingeatt ek &pgedr f@af@tdswg @pseeloj ﬁhf: PRt dipcripenating the
S o g 50 B S 0 g B,

umvaﬂing/mttbylm/g a\mutlalalb | ppotectiver dlmﬁdeOWhereby lreduicdnp by etihenating the
se unit and us to con depl

nt of )
t HES g irapagt Hgtwegn t %i\? isch gk 1ty ba ﬁlﬁEﬁ © e%tﬁsapaﬁ‘gts Protrgied unit. The
t Bgtedle PARYE Fhaﬁ@ 'u§é dE Rl SN BiforRiakiB lcolBABd B?Qhe sensor unit

operability of the protected unit. In one exenplary
esrisiogkerietot confrok the dﬁnlwmtmtcm? the ﬂaelémgsén adwmantageaefesuch a system is

e Y8 Tod FRRARE b mis el s g Bt it g Pdrected unit

of submt @atdxamiplary BRbBAiiend op{héﬁhve?xﬁf)ﬁ Cthé sés0M iR SrleBdar units
t heret hrough and at the sane tinme having sufficient RF

ticapansieda iy signals anddhe shislds are of griighrotenstly materia) zenstruction
A SRS A, B55RrE GE N o o e

r espotise \Having safffignHF tecphieady foranadasensos cotiduetand analyze
determ ne the degree of risk of potential ball |§ti C
¢ WP @AIng thIvASeRd fof BRTHRTHEXIENAo ﬁ@&é%‘étlf?%ll larseargh gnd iracigtasks.

the r leﬁé/%Bﬁt (ﬁhﬁﬁ{ q§ re%ﬁg tt@ 'r{ Ig nExIr FEeRAE RGN Qfsehm unit to

shields to t e sensor na nsor unit can
c«bertd:mnnxetltaiegnalof ziktoff potehnaiéiaﬁlstm thrbats fndtoddaehind the necessity

nt.r e .whet to susta
BB e e e SRR Btk S lratsiri e a1 o the sensor
dslgﬁeqt 4 %@oﬂaﬁt aé%t cotBRhONOFalyRs tHR! BRI ih 1R fifldTahd Fhe control unit
thé shi el ds depl oyed.
can determine whether to sustain the deployment of the shields, add shielding from
angle directions not yet deployed, or stow all or part of the shields deployed.
The present invention is effective for protecting mainly against nearby impact

debris and also partially direct hits, such as bullets.



The present invention is effective for protecting
mai nl y agai nst nearby inpact debris and also partially
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DRAWNGS I n order to understand the invention and to
see how it may be carried oufgin practice, an
enbodi nent of a protective systemfor shielding a
| j j I by way of
hﬁ'ﬁﬁiw$#%%tkgmw&w&&§eferenc_e to the _
acco nB?B%’deP % %ﬁ@#ﬁ&? the' By¥HofmdHo%ee how it%%}’ ) %Efrﬁéd out in
representati on Show ng a sensor unit positioned In the
piaetick, \ahtemisdiment nd iangotsttivel ystedefur aliphlisg byadar anittwill now be
unit; Fig. 2a is a pictorial representati on show n .
Hevsribed. dRuay AT BosABuigRE FEGIT SRIWREDSBIIRE Tkt ascompanying
-0} £ . Fig. 2b is a pictorial representation
gﬁg{}m %Sgﬁ{ﬁgwlslhi elds in a fully erect position whereby
t he ciFig Unis er gicodalafepiekmtamontsho wingr osaastreahit pasition®d in she field
a.pictorial representatjqn showng.the shields in a
ﬁ'étlgts?lgﬂ‘ %&g@ﬂg‘ﬁ%‘%ﬁ&biek;a. l&ﬂo 'Y8. 3a and 3b are
flow giadas. pRMan Qefﬁr&%nﬁﬁbﬁ‘ sﬁ’&ﬁiﬁ%tth@ REiefRIihi £8oRl position
by the control "unit of the systemshown in Fig. 1.
Fsby BB WHSCRhPDieoNdOF EMBODI MENTS Fig. 1 is a

perspecti,ye vi ew show n System 1 N qts 1 | ar .
bper alTes b Sttt biRafudy Sttt i 4 Sl &ot posiion
(herbY kidditcithféef@ T de Wit i braagiédist attack by

potential aerial targets, such as the target 120. The

syst eKig. Geasimpicipgiek represpiption siowing dlegsligldplie asparballys erected
. tituting primary shields) that may be

%%Sgttl&?%ﬂg inthe field so as to surround the radar

uni t Figd. anendBheare dley diygambyhswinpehd inath assratingcarried out by

a{%om schematjcally as 140 controlled by a control
iconalgmicitht ysigneshoRadp Fiilt 110 agai nst i nconi ng

bal listic objects. Fig. 2a shows the shields in a

st owed position whereby the radar unit is unprotected.

PEF AR RRSCREETION OFEMBORIMENTS erect posi ti on

wher e he circunference of the rad unit i .

o o ol 15 2 PgisPEE BT RISt S 00 gl gpeational state

for protecting a radar unit 110 (constituting a se:zir unit) against attack by potential

aerial targets, such as the target 120. The system 10/0 includes a plurality of deployable
shields 130 (constituting primary shields) that may be installed in the field so as to
surround the radar unit 110 and, when deploy‘!éd by respective actuators shown
schematically as 140 controlled by a control unit ;150, shield the radar unit 110 against
incoming ballistic objects. Fig. 2a shows the shields in a stowed position whereby the
radar unit is unprotected. Fig. 2b shows the shields in a fully erect position whereby the
circumference of the radar unit is protected. Figj 2¢ shows the shields in a partially
erected position, which offers substantial protectiqn to the radar unit, while allowing the
shields to be returned more quickly to their first stowed position once no more threats
are detected.

The shields may be rectangle plates 130 dimensioned such that when erected
they transcend the height of the radar unit 110 as shown in Fig. 2b. Alternative

embodiments of the present invention as presented in Fig. 2¢ show plates tilted so as to



erected position, which offers substantial -protection
to the radar unit, while allowing the shields to be
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once no nore threats are detected. The shields may be
rectangl e plates 130 di nensi eded such that when
erected they transcend the height of the radar unit

%%ﬁecq %ﬁ?p ahd] datn@s t&@ardsa“tﬂee%ﬁ%ﬂ MRu® E?ég%?&lg‘%ﬁév%nﬁﬁg secondary

Irnvention as presénted in show
Maﬁxfagstotndglﬁ:dnﬁgoa;ecmodpédphact shrapnel and debris

E:Ig\/\rrgé%s‘g gzrh?%}%&f%%?qxtﬁ%lﬁ%gf Ech ntgxg %gg 1 t'@? ghlglgg Tgﬁ Slyrroundmg
e EAEFRRRIY 0 SEP A FRAL on MRk ?Hg' a U’ﬁr@atstﬂ gh dRerhd®ve embodiment

surroundi ng the r%dar unit 1 are depl oyed on
icahénttioky ishiglda drb rcbployed ﬂlaararmrﬁtqelrrnd\tw \weoteetibeitadaitunit 110. The

Fg{gg%ggggtts e?véﬁ%ﬁglg uc'le]s_ gfxeoéﬁgé (%g 8@ ﬂge n(ip%gs;ﬁ'ﬂ tg %f tﬂ% radar unit
ts%]\ﬂ %cg\?reE RAYBEFer ﬂB? t&%@é@@f)lbﬁﬁeﬂ%ﬂﬂi‘@s]ﬁ&dﬁ &ich IdE&nﬁfnahon can

unit and requires | ess power for the rap
c@ml toeymade by fratingewhich @hris or Zgaho andar pmit shauldde @pgegted first

e G, houlh %ﬁ%rﬁhiﬁegsgp Bliby *FobSAMIhed Wi 8 Siection of the

afntha Qg the $8€RvilIprevillé Yninineil distaptiuneof bpawiiong Adverding to such
protection of the antenna to tgeb%@g% will provide
ablighe

R gRH orderswfﬁploaﬁlgoﬂhw&ﬁaaabﬁs rding to such
rati ngnan,p 1&?{%&1}9{)% ﬁ%ﬁ)ﬂoﬁgcﬁ%ﬁ mslgg?[r ?P&tes although alternative

est abl i'she S nmay m ceram C
cftpdahés plagt ws, otbértdmmghtealdmﬁhmtpmmc‘evmmtmmfs bm1y prov1de
nposi t es her ectlv

use ot he
TG T S e
dc%ﬁﬁﬁ&h‘at%ly FocBPi L She Yéﬂabul & (&Hﬁlﬁﬁﬁ@a Eéﬂi@r S dtinimal loss.

contl nu eception of the radar signal
(Bess mataniailm@ndaeshbscatedsa@mlﬁgmednn mergl] WS d fomesto conform

ﬁ;ﬂger %ﬁbspgﬁnﬁg&e& @ p&%ﬁ? %aﬁwé_ﬁgﬁgﬁg gﬁld iy 1-b'ggﬁ¥1c trnaterlal can

11 VRieR Al 8Bb61d be TMBsdnlth GKAES theQblevhe thrthis-ibahd fisld] while taking
mat eri al can be varied and shoul d be chosen to match

tihte acepwdha needrfenminimym RE 19ss By wayeif |esample; %‘gammﬂates having
acgﬁj l1'<'rxgss o%9%%nd% sgnof]§1 ) & n@:reb?ﬁlﬁl (L.?l{lBV—VaY Fsztsmﬁ%r]ary one way

céram ¢ plat ng a ckness o
amﬂldmsmﬂﬁmé%el@&dm.result in 0.5 dB - 1 dB tenporary

one WalyorF\’:lﬁe lpﬁ?psc’)seosnofrtﬁljssdls%%sstlol}le tl?eh{e?rlnq rapid employment” means that a
anti-ballistic shield becomes sufficiently deployed so as to effectively protect the radar
unit from an approaching threat, which was identified and determined by the control
unit to impact within a circular error probability (CEP) 160 that would cause damage to
the unit, within a time period less than 5§ seconds. Using ceramic plates of the materials
discussed above, this can be achieved when the actuator 140 employs a helical gear
motor of a size in the range of 1.5x0.3x0.7 meters and mass of 800Kg. The actuators
140 should optimally be configured to maintain the shields in a deployed position upon
impact.

The impact point prediction accuracy of the sensor is a function of the track

duration and the proximity of the impact. By way of example, 5 seconds of tracking



For the purposes of this discussion, the term"rapid
enpl oynent” neans that a anti-ballistic shield becones
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radar unit from an approaching threat, which was

identified and determ ned by tée control unit to

| rrpact wWthin a circular error probability (CEP) 160
Aabietostdniling d h@abiNido, mhdei

per| 5d (Iwesrsn t han Siaggg?r%gesg flﬁg ceramrc @elgetrfggﬂgg on the radar

t ppameen);ivdlike dlongestsattingtoue allaws the P tmebeanarrcw@dto 50 meters.

BSOS ke B b a0 R85 TRk o] ctoser e
8@@?915 mmﬁlr@d: E&ﬁkodcﬁlalﬂﬁéﬁ ok %&E’tabém&tlalg #%an be determined. The

con |gure to nmaintain the shields in a ep oy ed
pmtdctwm naphxl anrbdles tinfihe qupsad@plpﬁnmt mﬁdh@nemm be determined

g%ﬁ%g{ to t%hlﬁgsfggfg’ff«{ Fﬁdts gﬁ}sfta 4 Ilrfqﬂﬁlg%qunt @1 ¢ og‘fthe incoming

enaep! e, 5 seconds of tracki ngenabl es determ nat| on of
a CEP | ess than 100 neters (depending aon the radar

par anelneghg yxemniamendsqdnn@é deger @d(ﬁbﬁb’et"?’lﬂbre&r@tﬁﬁéo F kgs. 1 and 2 of
C@e g?agm*ﬁﬁspg%%c{a? wed 1; 8111?}% et ? ha@é@me ; e u@g?rﬁlggt‘?ﬁkﬂ% monitored

Chpsiey cédie] GaRk 150 §69a§lﬂd5 %dndr@tetdmeacﬁmmal mgrmﬂ)amt detdad”amg a nearby
nore accurately it_can be determ ned. The

né@l@?@ﬁ paift vwithe 8GR gf drmpges TheACBPHER 51598 ISt %’g ftg? @otuator or
(E[ 855150 mcﬁﬁg@BQ ﬁg of %&r@ %F G §lﬁ’cﬂ&s RS Ak &éﬁlé&%& shields are

I'ng i'nto acco the 1 ncomng threat
I retirned exheiplisst ytoswrt q»dmtrmm bn@emcmmb dlareats execdepdctddl.
referepce to Figs, 1 and 2 of th raw n a radar ., . .
sensor hﬁ??‘i afray g?{-}ﬂf ogygtamﬁsﬂﬁ Wﬁhéﬁ %ﬁ?%ﬁ’gﬁg oyt %ﬁsalﬁ including
' aetgaﬁfgtéﬂ' foR¥nd REeKOTYY 2ld BRbling 2Re 2Aa1GSs Ad GRARFAkHion by a
an actuation signal on detecting a nearb npact poi nt
weoditoh ualtﬁl?hC)ﬂlrddrﬂmg’mg T mearhy timpadt mlrgl@‘)awlth@ g 6§ which can

D R hARA O e S55 S RSB B08 BB st

t ghal/hRised k¢ Sbtestt Qibﬁdh&@t@l ﬁsn@gla%mdrmama@artdweﬁi as benefits in
are detected. Phased array radar systens are, well

adqp@ e@fsntaboqo@rwfd} a0 the heme fc 8t k@‘rmﬁzw&th?g t%ﬂé% Bcardliplan
o o SL8L395% F, GFPA e 0BRhsfl arics o o

% det erm y a con ro aV| ng a
NERY ddyitrbMRALCT S0pshiotn il Ry, Milhikibihy, ahe’:ﬁﬂan/\ﬂmfcl]l(l:mrset to regular multi-

tasking search and track mode and classifies targets according to predetermined tasks.

b

The control unit 150 classifies a target as a potential threat having a trajectory directed
at radar unit’s location and calculates the predicted impact point (IP) of targets
identified to be aimed in the direction of the radar unit 110. The control unit 150 further
classifies type of threat according to its properties (e.g. trajectory, velocity, size, etc.)
and checks whether the predicted IP is within the CEP of damage according to type of
threat. If negative, control returns to the start of the algorithm so as to process new
incoming potential threats. If affirmative, thus representing a real threat, the control unit
150 sets the radar unit 110 to track the specific threat with a high update rate and
narrows down the CEP. The control unit then checks whether the predicted IP is still
within the CEP of damage according to the type of threat. If negative, control returns to



cause damage to the radar unit 110. Although, also a
non- phased array radar system nay be used to detect
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benefits in dense scenarios as well as the benefit of
carrying out other tasks in pagrallel. Figs. 3a and 3b
are flow diagrans show ng the main operations carried

t the control unit 150 shown jn.Kig. 1. .
R st 150° oF o2 piisa" Bl RO BR Boleufl Hreds, It affmtive, thus
trgsrkdenfing eAr€D thredt, tthe Genii®id eni@ NBOCIeAS Shtirh&8s ttiated @6 Smpact and
accordi ng]éet 0 predeterm ned tasks. The control  unit

15
cletezmines dke anglapféhe mpagt pRietelt) relativarte dke lpsationyokthe radar unit

tal &C Y4 -adak. unift’ cal | n :

LS X SPE bt b B AGTL AR pi, o
istiehdsi doreshondinpeto ahdnl!mbvhm debier djf b@pﬁr?itmbdfﬁccbﬂd?g1achiedetermined
unit 110.. The control unit, 150 rther classifies type
@pg]lemgf dhe mg@g@q%mnéh@ §ons, §hepq0@g@fmlb]§0( céo_n&_nues to perfo%/rrﬁ) degraded

tob 2 I vel.oglt ' C
AU i iy o S0 GISCHS AR
tshietdspee abwtdeplgtd and bloegRFi e, evalmating h newtthreat it chetksewhether

start of the algorjthmso as, to.process .new i.ncomn .
Sbibierals SPRestiel i Fibart ViR Be PPROLSIRERT UBBP eheafequired
16 Sowt AHPREn rd-B&H1GPALKION. HHlmlaRe S@E Shieh &@Mdeﬁb[ﬁy@d and the
110 to track the specific threat wth a high update

rcanigolaundt K3 eonvtinueiothe depradaiEreardthand evelvagionuilterwisenthe control
ch whet her. t edi.ct.ed kS still i i n. the,.
GRRLSD YRR ASighal Gp B ALFhSR 140, b3 oRisping sieldh B Gnich control

negat fo\tke ste@ o fiRlaldogfihihns tothe start so as to process
new i ncom ng potential threats. If affirmative, thus

r epr ed @t ietigplapyeembadimenttol thenpregenh inventiom deteation efea threat with

SR ATF A0 LS DRI o e
radtha runin infayl déhtinkie  th heperale pifey thé herangpr sipes akk€ deployed with a

shiel.ds hy.actyating, as |late as possible, those
SRgrafigjiong ﬁ?&#ﬁ%’rﬁ’&qﬂ%ﬁ(’?@oﬂlﬁé‘)@el evant sector to be

prot eqf g e @&bB&nﬁB@ﬁE td@§tfﬂcﬁ€? o@%?ﬂt d%i%goﬁ Rfstern employs a

i mpact point. This done, the contro
castar isenses, tud ipwilf be apmlegjatad dltht slapticiplag of thecikverdion are equally

K th t | uat.i . h task r egr aded
SRR R o bhsiRbe G BB Fs0d SE e ober R Searory ficta-
Qployasle REuinReMo, iraatassdciatioh 8IS W@l REfsofUSE mounted that are
threats are expected to inpact within a tinme period

sapAblep! daieniingfa imperding tpace B3t Sichtmsenaniieldideployable equipment

- ' ' J he.shi el d
o5 BBt oPbeE L Bl ek B PRl or AT iR et e
degr adsicbveisgr alxilingl BidUeslbyble cqhibeleni B it NRaf a9 tthe! shielded

sensor unit 110 can be protected by means of an additional set of one or more shields

(constituting auxiliary shields) mounted in spaced relationship with a sensor unit
neighboring the auxiliary equipment and controlled by the control unit 150 of the
shielded sensor unit 110 from a stowed to deployed position and vice versa. The present
invention can be incorporated together with other protective techniques such as decoy

and deception methods and anti-jamming electronics to provide a unit with a full suite

of protection.



unit 150 sends a signal to the actuators 140 for
stowi ng shields after which control return to the

wGe @743t he al gorithm I n an exenpl ary enbodP@Emi20e001182
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the present invention, detection of a threat with an
expect ed nearby inpact point dgpes not involve

relinqui shing other tasks, and the radar unit may

contin r . | t :
dep! oy it S hEnElBlick e AR ekl 8 Fiyence to specific
adtddichedss, thiy ddieripgionrip heir meatiote vemtruehén ddmnitadciensee Various
obj ect detectjon, systemenpl oys a radar sensor, but, it
vinplifigations of dbg %@asqdﬁé%bogﬁ‘ée‘%% i2h ey aseligmatiyg emBo‘ilmemS of the
¥ IO h&AR LRiIES in PELAE Ghbl theeR@Ence to
f@\éﬁg{o#%ml?%%og%@g%n@ppée%%geg ot hérr1 ﬁ%eg nr?g nsorey nc.e 0 e
f destritstizml afithd invertipri. fig riherefore, confempiatsbihatithe eppanided claims will

dovecicRgophsaban g it e segbenfafl Ruetioh
flel d-ﬁ&mxaaﬁgw fr BE Lk NRAY eBABIRRREAdsBibdd, HeQRfeRR are formed of

agai nst the effects of ‘difect or near inpacts.
La keterigkbthahisdubstantiellitensparind toiheisensas gignphsmas toledlow the sensor

near t.0 the shielded sensor unit 1 can ;he _pr ot d

o5 Soplifed BFerain i MR p ot Mote ShCTHAT sRL TR However
(£RB&fnd 1ot dNSteRhbtive 2l Yess Bk RIncisy efbdbin@sht, the Sigiaidethay be opaque
relationship with a sensor unit nei ghboring the

alaxthe Tadesigepl apdraey badeplexnd;imsrqdielyprionto & epmpused e of impact
égl%l t?l]ére E@r éﬁ#ﬁéddt%dth%? 05 at ?%i{ior}.]ﬁ 5(15}9% %m%%@i‘ﬁf‘eﬁt,ttﬂe radar unit
epl oyed position and vice versa. 'The present
| wileaiffe rinﬂeﬁﬁittﬁﬁt foBe butntheratreg) bo gedasions wilich thik lvan be tolerated, in
protective techni.qgues such as decp nd deception
nEhIsB dascalies EPeRsiyamcHals spR _@@ 135 ﬁh%%ﬁ@% Teystch Gipgupnstances,
| L .
14 A B R S PO B8 8oy o
stoguefent bavkeflectiont of the failsr sigmt tawsrdothe iradan anit methetevent that the

be.construed jn a |limted, sens N dj fjcat,
iR, Rt s Tatbtl (FER AEMeRD thal b Feffollpy torthe fobeREnal.
embodi pPRANS i0will Resol B @iHel@ibdWhbi tHBR%ATE] RPASE Mayl e a suitably

persons skilled in the art upon the reference to the )
diersgrampnédeorauterh bikewisenthe swventien ¢antenaplates p gpmputer program being

PR ShbifL o AR BRI R Lo Che Mhep S iEe 1St furher
| sorferhplans EOmLKRERbAlablen nidhtore X ety y epbdghgent program  of

described, the shields are fornmed of . )
instructions executable by the machine for executing the method of the invention.



a material that is substantially transparent to the
sensor signal so as to allow the sensor to continue

wWop@raiiosyy even when one or nore of the shi el dBCHIR006/001182
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depl oyed. However, according to an alternative and
| ess expensi ve enbodi nent, the shields may be opaque
to the radar signal and may be depl oyed i mmedi ately
prior to a conputed tine of inpact and thereafter
returned to their normal position. In such an

int, the radar unit will suffer intermttent

ss but there o] t b
t 1 or at BV (DN e oSee 8o h Ot Ry Yo el Erlf drampetiects of
bﬁea&’lie dndifLdifeBBoril @b, dal Sekziﬁﬁhrriéhf GHETBEABC 65 beidg M@Otnted in
be desirable to interrupt radar transnission while t

he
shusecblahomwéh diemnsxyelmﬂs(i 18 having pleasit otisagersaredretable tmdetect the
of adar the r
civelips oh a8 e 2hE % relte areati P b detgrminacion
a&lws@éﬁc&ﬁmsmgﬁs reflective to the radar signal.
Fi nal it wll also be understood that the control
uni t 15@161195‘/ Ihere apygREyaphigldp r(d30a rirsllec shpwing: ! mounted in spaced
Wi e 0 I

oty ol SRR iR FER 1TbE el TRk Bhst posrion wherein
Wﬁiefﬁqdlpiﬁent Iikefulllyveadpbm@rto aTtBeommpMMmWhémm t]nerequlpment is at least

cont enpl at es. a machi ne-readabl e nenory tangi bly
eﬁﬁ@é@Yﬂgeﬁﬂ%ﬁﬁéran1of |nstruct|ons execut abl e by the
machi ne,, f t tdhy thod, @f of hields and b
i nventi on (%Ef_%ﬁ}éﬂ 51'?5@% 1{ggml%( %%)O) 0f grﬁes rlmaryl ?1@}6 s and being
f reapalstheptioaletdetion @tﬁlanpnéhghtfmqmtde fpeiot &0 uearhje anpzy:t for moving at

|ti-directianal threa ncl u

Db oh rodan A LU0 RT iR o BT it e poh
havi ng at | east one sensor operable to detect the
Mt i on 9he aPstbM-4dcbiittg B @@t 1,! Rrthed icudignenater @ore auxiliary
near by i npact poi nt det er mi nation, said system,

c eh!Ip]ldS sinpegptedrin snacerb relajionshipr Wlﬁlh Repasoy 113@) neighhesing auxiliary
oL 509 MBUALES T SRACSHGLRgL T onship wi th the

noved froma first
position wherein the eqU|pnent is fully exposed to a
sgecond phsisyitem adeerding)td REaiQL ﬁmﬁelt incduding loeastr more auxiliary
partially shielded, and a g:om;{l unit (1502Jl co

| ed
t ghighdls nymntadra %aqeéerpwlglpﬁh& weh FRPEENFRYY ML s iaiPoHng fhe sensor

d%hﬁ%{ﬂ?&hu%‘he&‘ﬂ sRafbi@itunRr oj ectile prior to nearby
i npac at

4. The system according to any one of claims 1 to 3, wherein the control unit is
responsive to an absence of a threat for a predetermined time for moving at least one of

said primary shields from said second position to said first position.

5. The system according to any one of claims 1 to 4, wherein the sensor unit is a
radar unit.
6. The system according to any one of claims 1 to 5, wherein the sensor unit has

multi-tasking capabilities.



| east one of said primary shields fromsaid first
position to said second position. 2. The system

w@e@aengionyy to claim 1, further including one oPCTHII2006/001182
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auxiliary shields nounted in spaced relationship with
a sensor unit neighboring auxilDi-ary equi pment and
controlled by said control unit. 3. The system

cor di ' U b NSTe dMEAiHdi NG @ ehePdin TRY & it
gﬁ'xi [ ai:}% %ﬁtleg{ %{gmno&{oeg in esdpgbgééglg rlgtig at ir‘bgr}?s 1]iap Wi ?Iﬁml it is
aremmmsive ms o pyedintéd imypaciidintrdfisgidtphajestde fmrseleniing afridast one of said
control l.ed b aid,control .unit. 4. The system
RSO PoAA) BB BPSIRE 1 to 3, wherein the
control unit is responsive to an absence of a threat
for a F’I‘lﬁdﬁgﬁfrﬂ&d&%ﬁﬁ% ¥earfyOsne ENdl4lghs At tol B aeréi@hdEontrol unit is
said primary shields fromsaid second position to said
ffepprmsive o & thoeat f@ maving sl of theshicklsitel baid second pgsitee of
clainms 1 to 4, wherein the sensor unit is a radar

57 TR RLSAEGRA 8 S0 0%, SRk oneof e

Céhialdd by besilted. The system according to any one of
clainms 1 to 6, wherein the control unit is responsive

to a predicted inpact point of said projectile for L
sHl-ect i Hy astepbaciording tefnyAng dilangs! & Jp&herriedhg ghields are
S . .

SR 6P BRI oo TP SO BRSNS Mkt o e
rlesgpons semsot @& tbhatleatthé eensopiol cogtiatd opefatiniyeveh vdled one or more
to. sai.d second posjtion. 9. The system according to
a‘i’ﬁ}ﬁ%ﬁ@e@? ar@lréﬁplﬁ‘ﬁe to 8, wherein at |east one of the
shields may be tilted. 10. The system according to any

ope of plaliRmlal@rdlng W elagh Mot Qiﬁlle&ri‘xil MNed$hiANE afORABE of ceramic
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of a materi‘al that is substantially transparent to a
semymsite ingtesibl. det ect ed by the at 10 | east one sensor
so as to allow the sensor to continue operating even

no 0 r f.th hi el ds car e pl oyed., 11. The,.
ST o Sheci R, SocBhethe T AP §nE Bt elh TRl Shistely i Shicids are
e eedofirord Elicafifis Ep SEHTRAS itliceseBB®idedsition in less than 5 seconds.

13. The system according to any one of claims 1 to 12, wherein the sensor unit is

integral with the equipment being shielded.

14, The system according to claim 13, wherein the equipment is constituted by the
sensor unit.
15. The system according to any one of claims 1 to 14, wherein the control unit is

adapted to evaluate after deployment of one or shields whether a new incoming threat is
expected to impact within a time period shorter than the time required to stow and then
re-deploy said one or more shields, and for controlling the actuators for stowing said

one or more shields if no such threat is evaluated.

16. A method for shielding field-deployable equipment unit from effects of near

miss multi-directional threats, said equipment including or being mounted in association



12. The system according to any one of clains 1 to 11,

wherein the shields are 15 noved fromthe first
w743 t 0 t he second position in | ess than BCT/IL2006/001182

seconds. 13. The system according to any one of clains

1to 12, wherein the sensor ublt is integral with the

equi pnent being shielded. 14. The system according to

| r@i | ! ' v éfh in-flight
o e e v o -l
girajiectile ind o geherabhe nesrhy inipacipittrdstermination ssaibapthed cemprising:

eval uate after deploynent of one. o i el ds t.her .
new | ndﬁmgt‘?ﬂee t10pIg @%@thgﬁ?qso{lﬁﬁj;gb?pwmeﬁ%@ogmhﬁ with the
téﬁlﬂ‘ﬁ)n%&l g shorter than the time required to stow and
then re-deploy said one or nore shields, and for )

5 cont r olthoving héeasiceneatiownisl primanyt igldsyfromi & fiswiogitiopyyherein the

shields.if such threat is,eval.uated. . oo

e dnion iy ararsg P orerout sy ah gt Sl suit is ot least
f s:RMRIRT §iR6THsd 9 répohscMoSdetdtidbh iof tin BC Hlight rojedifleatisr to near-by
sai d equi pnent including or being nmounted in
asyeet ati onwith a sensor unit (110) having a sensor

operable to detect the notion of an in-flight

p{pj ectiql e a j.mpact poi nt
F/?er m?’ﬁ?%ﬁgdé‘g?gﬂqﬁg@ﬂ%ﬁmc@m%@@%: nmounti ng one or
10 NOr e prinditihgsticcddmotel @R lidry shighisdd spededt etatiohship wiithha sensor
t he equipnent; and noving at | east one of said primary
sHibneighboriggatxifiaryduipgent 28t wherei n t he sensor unit

is ful l%n%ﬁﬁ%efﬂetefﬁxﬁiaﬁﬁ 60Bds RO et nBPedMABREHE FiRE position to the
sensor unit 1§ at e

ast” partially shielded in response
t secoket pasiticontogétherwitinthe Ipriglaty ghidfsctile prior to
near-by inpact. 17. The nethod according to claim 16,

i hel udi hg: unt i . . L hi el ds i
sHiced Tioi mePaRarspoie il dutdive: “ni gnboring
15 auxi i afpyu@s B ot mde dugiBiRty’ SHiéldeGn tsPacedpélatioadhip with a non-

shields to be nmoved fromthe first position to the
seeoeory upBgicighboringiesenser wiit Bnd he primary shiel ds. 18.

The met cpo% oﬂ?ncgo{h%i &R&iﬁa?y %ﬁi@fd@tgsaoe H&%&J qlioﬂg the first position to the

second position together with the primary shields.

19. The method according to any one of claims 16 to 18, including moving at least
20 one of said shields from said second position to said first position if no threat is detected

for longer than a predetermined time duration.

20. The method according to any one of claims 16 to 19, wherein the sensor unit is

a radar sensor unit.

21. The method according to any one of claims 16 to 20, wherein the sensor unit

25 has multi-tasking capabilities.

22. The method according to any one of claims 16 to 21, including selecting at
least one of said shields to be moved to said second position in accordance with a

predicted impact point of said projectile.



nounting one or nore auxiliary shields in spaced

relationship with a nonsensory unit nei ghboring the
waengos3oenit; and controlling the auxiliary shPel/tioa6n01182

be noved fromthe first position to the second

position together with the prizvary shields. 19. The

nmet hod according to any one of clains 16 to 18,

i,pcl udi [ t.. f . el L of
287 o SRR R Bl P8 Pt ST Ao ot

Y @@lldd 1 sehdtseedichdsiion hespgmsivet tharth@ar edet er mi ned
time duration. 20. The nethod according to any one of

clains 16 to 19, wherein the sensor i,L AhS: oy
G 13 oo e S A8 181 5 R ing ot e
claifﬁ éﬁb&ﬁ 20, wherein the sensor unit has

F of P asSKi Nng capabilities. 22. The nmethod accordi ng

to any one of claims 16 to 21, including selecting at |
s Igast ame méthsdiaccosdingltdsny onb ef sisimg 1650, dncleding dorming the

o RS RABS BB B SR e o

9 as?}) | 08 o dbsol & 18 hilothe shkiGo BMiMG @etatidl evixe when one or more
shields"to said second position responsive to a

tdfiteaghiel@stare Taplopred.nod according to any one of clains
16 to 23, including tilting at | east one of the

j el ds. 25..The meth . o ceramn
. S oS R g b

10 Q@tndsSe sdRstpntial ly transparent to a sensor signal
detected by the at | east one sensor so as to allow the

sensor to continue operating eve Whenb@Qe

U3 shiBiemethod wepibgsa, anyeneTplec g 1 2BoPifidipe hoving the
e shi Bt . . | i -
COR o s Pt o e oy

one of clainms 16 to 26, including noving the shields
fp&m t HEhd inethibd pesirdingto any dneef slairon 86 okl tRBHAINEt hi n

o e g B B reda fpefh0Rs 2oeording co
15 (b) classifying a target as a potential threat having a trajectory directed toward a
vicinity of the sensor unit;
(¢) calculating predicted impact point of target;
(d) classifying threat according to its risk;
(e) tracking a high risk threat and recalculating predicted impact point of target;
20 (f) estimating time of impact of threats that remain high risk;
(g) determine direction of impact relative to sensor unit;
(h) deploying one or more shields corresponding to those sectors in line of
impact;
(i) continuing search and tracking with said one or more shields deployed; and

25 (j) stowing deployed shields upon termination of threat.

29. The method according to claim 28, further including classifying a target

according to predetermined tasks.



(a) setting the sensor unit to search and track node;
(b) classifying a target as a potential threat having

w@2aorapmws3 ory directed toward a vicinity of theCHERO®@Y001182
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unit; (c) calculating predicted inpact point of
target; (d) classifying threat3according to its risk;
(e) tracking a high risk threat and recal culating
di ctgd f f I is ! :
0 pa PP, 2cBR L 3, it o 2bf furfSh WK pHEF® stowing
Qeiedisy ection of inpact relative to sensor unit;
(h) deploying one or nore shields corér@spondl n

to, g
t hose sed) or $vilnatingeh Qihenaiﬁgzg&bmcowm)gt A Lp ﬁweﬁgadég impget within
and tracking r | _
and (j) st Owa%&%géﬁgoyggﬂgrﬁﬁgerf gs tign onhlt‘ﬁlééraftno%g)tq\:/ %%ds% n re-deploy

threat. 29. Thid orebhatragddeldgiang to cl ai m 28 further
i ncl udi ng_cl assi fyi ngbea target according
pr edet er ninecontaeliag 3 actnatovseion StpvHRS é‘i“él%’& qrgmeyeashiglds if no

28 to 29, fur prior to stow ng depl oyed
shields: i) es'ba?eua aL|[E]r?1slge V\}%lg%ﬁ'er a new i ncom ng threat

is expected to inpact within a tine period shorter

t3kn the bbmpuﬂeeqptiogeadl tmmprmm@r@nmmm peegtapl epdsaingans  for

one or ,.nore shje and the ctuators
ferfosming he 1%"5#‘?54 %ﬁi@lyo?n r‘éa@ﬁl ]ér@sgd 8 S§ Progfiip 4 run on a
|§O#Eamé LJated. 31. A conputer program conprising

conput er program code neans for performing the nmethod

of any one of clains 16 to 30, when said programis

r3h on A compplet prograd® as dlamowhintciaimpt logmboriesson b apmputer readable
|Irl1mgllu?nl m 31 enbodi ed on a conputer readabl e medi um



