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WD 2008/ 020448 PCT/|1L2007/ 001028 M niature Mssile
FI ELD AND BACKGROUND OF THE | NVENTI ON The present

WO pawosford4a) rel ates to target-seeking mssiles BOMIL2007/001028

particular, it concerns a mniature target-seeking
m ssile for attacking surface 5 targets, and
correspondi ng net hods ,of operati.on of a m ssile.

Vari ous types of taréﬂ?g@@@?#ﬁﬁm ssil es have been
devel oped to address differing operational needs in

HESHEnA NG BAGK GROEINDIGK dAEIEIN VENTEQNpar t i cul ar
conbi nations of features. In general, mssiles for

tar g%ien re%ierﬁtc riﬁlsf/etntigoi . gglatregggﬁ_ trtgf%ax-its%qméﬂ%gf }S/rinkssgﬁsana%d, in

surface-to-air mssile

papeRds, it oopksmk laymidlature taheetisa8laRy PhisstedforReBekih® surface
order to close in upon a fast-noving target.
tagetsi end earreppondingmetsls ofpperption of amissifessi | es, hi gh

21 so veaghr B BR e eePoips PU T RATE BEET Bl dnfa Bt Sdgpes
defferye aparaticial nvdisGh rhédedh warftdd Ba@ﬂﬂia?a&érﬁzeﬂ%g%ﬁrﬁ&ﬁar
er

In order to maintain aerodynam c stability unde )
combirations o6 featese rlatgengrabonbildsdis targeing aifcrafidi.a sair-to-

] ecent nerations .of, air-to-air .mssiles,enpl.o
A ilsall S O s BRSRG) Gty Prdirhell vk w7eges Hhicaly
if Wi Bhhse af 13y4 dapdoyiado@er @6\l e 686 hofast-Se% fndCRBget.
Ipattlcu arly to all ow i ndependent managenent of the

aeitailariy &n the Fasecefnair-it-airoppsidds, high ateker Ganbal 4niglaghand

ermal j magi. seekers tvpjcally cover...wi de anpgl e
S et TR B 5 5P Rt RL T i B dertlts R am
eRERy zﬁQ;_r&ﬁ‘ piigiah iy _alt Qr E'%h ﬁfogfl& Bfi‘/\béﬂésighp a- d)r;ﬁb'ﬁ &) maintain
weight in the region of 100 kg. Guided mssiles for

aepndyaemivgstebil ity saderaibges extreme operafing conditiohsconznef the
face-to-surface nmkssiles) are .configyred,for ver

i3 B8] CadIARRR , O SRk Rl ARG iibEf HPEE ot ripre

igdeprhdentlyr ohtdlled sots AT syMnétitas: &by &KX aFBighamic control

m ssiles for targeting surface targets typically do
shefacese gaiticalaslycte #lilgh 1B@rpsadent 28anaggmant of Y sexisitive roll

I c at_.nost. axo t he eed of sound.. Man
<GSR0 P af ISRl U QAT oA PERaRS pest SR Chpist R over
Vﬁﬂegﬁ%& Cdppkd¥@hifigS Fulll €hdriisphdribAl @RErage OrTHRC inhiBdies Okire
even changing, the target during flight. Particularly

typicalliclaraca s8en withet preilowiop weight 1s peerbgicr of 190ddeer r ed
comb AR R dRE A S ST SABr STt dH B T 0
sOffh@dto-irfilck vV Rlidsiles) are configured for very different operating
conditions, and therefore differ greatly from air-to-air missiles. For example,
missiles for targeting surface targets ty)pically do not require such high speeds,
and are typically subsonic or at most around the speed of sound. Many guided
mussiles provide capabilities for following progress of the missile in flight and
correcting, or even changing, the target during flight. Particularly in such cases,
relatively slow speeds are preferred to allow time for controlling the missile.
The combination of lower speeds, lower maneuverability and often relatively

high weight avoid many of the problems of aerodynamic control, particularly
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30 high weight avoid many of the probl ens of
aerodynam c control, particularly WO 2008/ 020448

wEAseRE@7/ 001028 of the roll paraneter, preBENIL2007/001028

air-to-air mssiles. As a result, mssiles for

surface targets commonly enploy a set of four fins for

controlling pitch, yaw and roll. A further distinction
ofbtevenparamster cprefant inumf-beair traissibass Agndl Teids anipsles fgr

aLrborne targets is the ra of se r. Qi I
PR RS GTRoE TPIOCarER R 4O 0L cqePTifs pRR v
afl forit 0-surface nmissiles typically hone-in towards a

target: which is itself stationary or relatively slow

movi Adurthitr disemsiondstver missdes forguirface dargetgeapd those for

nmore-or-1ess ghead of the, mssile, ther - al |l aw e
PN ErEst 15y ﬁ’ﬁgfaﬂées ek ﬁ/}rfdﬁﬁraeq @ \?/e&)é i/rgéngmfg& to
st dg@q{nsg s| Bl diRfH-ARH B SnisSikG Ny fisalP Abine-ih Qowaflls aMarget

the small end of the scale of surface-to-surface
whithde dselif statibeary ar eelatresly slowt miovengo L hireanspige iaas|tee target

.mssiles which try t ring the cagpahilities o
13p?@@y§i BRIGPT dEk %Ré%fg@gst gmfsﬁge" ﬁ%&%yr )"?h%‘?lgl a.Ehe use of
lrggg?g% gléélﬁkémh%ﬁﬁa@&i sthANKimbHl S flb@forpimlal kead)s weddt

shed, but their high price tag (typically in 15
+8tess of US$ 40,000) limts their use to high-val ue

oot Si tmelb engoh i eileohiew s Qi £l missies are
n{a%‘-’}?ofrfa}!)?é gxema{hi&faké{blé 88 1es wihh %@pwbhﬁgf ehDERMbIRRE of
O 'sCal e- aown n S

stnplity mssil al ong the sane
pERis@phtiatk Meapsnsa® tHeeindmitiy teemk. Shesldeekunchedr anti-thak

rrens et S R POEY  LBo R
e'%_é LS TR ES! ﬁO%?@ &k \#% RahBAlvaNg or GirddficoRrdtd In
&t x. ‘geFi X’ egcrlges a low cogt mniature nissile

ofd¥r to$Rovdaiarstver-tentroptibn eviislofitould be geitable Torelawes yialue

i s _described as having a wei ght of about .k | engt h
Bl S RIS ABIERRTS AALE BOER, THOS 1RSSOV B0 SIHY T

agozrgli VD sSfe %onée&m’i $ REELaRE khifi-t Zlgﬁsvsﬁ@éjtoeﬁm{fi%% RinPdturd

ardsS Tor aerodynamc contro Ichare said to
caRRdmakSild fot @it padaeli@r &t aoinfantdy weapon. bet ween 4G and
8G at 220 ms The mi_ssile inplenent

per f BgaiteRtrRIAIN 695 RHSEEEY 15 ﬁsscﬁl eé ieIOI U(‘Iig?? aigpt No.
GAARSISE P Sl Bl By ARCH RO 910
16waniud ‘@b’ halew Tt hissila indaderibédas having a weight of about 2
kg, length of about 46 cm, and body diameter of about 4 cm. It is driven by a
low-speed rocket motor and employs 3 or 4 canards for aerodynamic control
which are said to generate lateral accelerations of up to between 4G and 8G at
220 m/s The missile implements a reduced performance navigation law based
on a “simplified” guidance system. For target tracking, the missile employs a
fixed (non-gimbaled) imaging sensor with a frame rate below 15 Hz in order to
reduce costs and simplify processing. The fixed imaging sensor requires use of
a non-optimal flat fly-out trajectory in order to avoid losing the target from the

edge of the field of view. The missile operates in a “fire-and-forget” modality
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reduce costs and sinplify processing. The fixed
i magi ng sensor requires use of 30 a non-optimal flat

wWo bgosopu448 r aj ectory in order to avoid | 0si ng tPETAI20QR01028

fromthe edge of the field of view The missile

operates in a "fire-and-forget' 'nodality 2 WO

2008/ 020448 PCT/1L2007/001028 with jnferiaqr )

withsinfigri orf(‘sarplified Adrackmeaalgoithms heseshe vesdimensional edge
-.di nensi,onal .edge detection algorithnms only. For

(%%%P?nggﬁﬂgnF%?ﬁgts, situations frequently arige wher e

the Fefdhdrofngt tardelesituabiond Seg@éntiysarivelWhete thanldbation of

the target is obscured fromview fromthe 5 |aunchi rhg
apdssiredl dargetTisewell kopwa ot thetarget i5jabsewrgd depm view from the

"fire-and-forget" nodal ity ¢l c .
g PO B8 TPAT ot b Py PRy Eoras kel *Adaliy
didaytyOtinnot baiussd agin&f oisberefahigétsnFashb®ndresthet Sati fity-aut
l'iné of sight close to the ground which is

tag@t@m ofgﬂ@_ Fdimgllmﬂilﬁaﬁeymtﬁ 8y apimcont Bight slesevierfhaground
cts durj. i ght, thereb i ski . )
PSS &7y eRlipr o mpgrasyy HiiGeor BRghlhvifhd Phiects, during
ﬂéi%ﬁ‘t Uiyt M gassdt h@sking falirack a target which is

sc¢ured fromdirect view of the launch |ocation, Such
si t u&ior dongenranges,yipisdaiomp toluge anfijtark mysstipetogitack @ target

"BLOS" ("D d t ' ight ) f ' '
wiigh el B e MiePhrd Gl lokdop St B aRRs are
9picalN- @assiffed"B tHeN8rtOds SBOWS”) (“beyordl thualinenst vk § for
Sone 1 ntervening object (e.g., a hill or 15 building
sfusitonsewhetecthe dagigohisoinmpdiatelyr hehind janvigiblenepves aifém(?)r%? ’

Aarget can attacked | aunchi.n | S5 I

Ao Be pL2RPD PEHAREER viibed P BB eRoBichiret e SBLor
A1) 0685 colRs ttha! GégioN IEWhO frarkbe Thadiget casd théeiget can be
| ocking-on to the target. In a BLOS scenarig, the

attaskéd by launtlyipg eanissile alpng an plgvated Heght path wntil e obssyidng

Hatl 2P dongas rss Tior PG ki sty A e REKIEEh 9 %he
fafe8Cln § BIRIS isBérrivl e nitRile W SpisalBNafiiials; 1dcked-on to the

mssile is typically launched along an initial flight
@aeh ourgethet wbrect afljageritdartbe targatiandhen the teeget e updated

rget .during flight (LOAL - "] ock-on-aftear
eBrOSigpinr S et tharkvapes il Lo M08 BHaflod he
RidsflacerbRafindprBedhPok BSni@L ﬂi%i_dfpﬁﬂﬁlhrﬁi& inertial guidance
maneuverability to start along a high flight path and
atd lockdendo e tagitghuringalighLE- QA slesksnyaftasdugieht) For
srh%?t%p rtarrllgesf o ee%ér, -Iégc?sti%zrgosbulrfarpe—k%g-%gr Foe Sislelh& sufficient
maneuverability to start along a high flight path and still bend the flight path
down sharply enough to reach the target. The problem becomes even more
pronounced where a target is located immediately behind a shielding structure
such as a wall or building so that it may not become clearly visible until the
missile is almost overhead. Additionally, in the modern warfare arena, there is
a growing need for pinpoint attack capabilities which can target terrorists or

other specific localized threats located within a civilian environment with the

minimum possible collateral damage.
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pronounced where a target is located i mediately
behind a shielding structure such as a wall or

whoiose2wgs so that it may not becone clearly viBCDIER007/001028

until the missile is alnpst overhead. Additionally,
in the nodemwarfare arena, there is a grow ng need
for pinpoint attack capabilities which can target

t er riHekStis thére®e of heed Tpeai tialll guiddd rmigsiten mdaghs would
| ocated within _ a ciyiljan environne

: n ith t .
prwgeraﬁ;ﬁ(fg?%@ mllétl%_f?fé @F_a?ngfaq?ég‘féf?d el s bsh g
S T L G

solution for short range obscured targets, and which
SUMMA R MIOFOTHE I ThDAENTIQNr geti ng of smal |l targets with
[r(re]duced COltl ateral damage. SUMVARY OF THE | NVENTI ON 5
e present . i.ny ' LR ' j i

i oo HeebERt NeEbh S bl BLLEI LR AR S AR GkAdne
su ok 5ReR it ok perdiininetioes af bperaiddn of aissilkbe.

Accor di ng_ to the teachi ngs of the present inventio

t her Actasdipede itereteachingtph e Riesen Ari5afion Layr ﬁigpm"é‘g%dr &
conpri si ng: m.:6S]) 1 Al o ;
By Rkt oohe SRS IR o) P S R, (Y oy
of :Etﬁrd@l ﬂ%ﬁid ?Nrfaﬂ*fe? ]dﬁlscaﬁtedfﬂmﬂmtbe shisdi kec bady, nible upluradita of
plurality of control surfaces f t i [
a?iodmanalﬁosw%wsmc{qﬁi@w bwpkty pidsontral shftagesqior chfupting

ree, actuat or .8 |

R R e R
“ﬁgé E[&@&&Pdl ﬁﬁﬁ&@ét &b@doﬁdr%lﬂinghihe necariol subladks; (dhe seeker
S er arrangenent _including an i '
roreton gibari o el L S
.associ ated wi.t 1 SSI ody.: j et
008 i shBy ThaM® BOR A0 EROILIM T focket
SREE Asscanted fWitha tieo missile Bydyt amli cunifigdieng fait prdpelsg the

one processor, the control system associated with th

nge@kaeutpI tor & Eag AR SuUbsoRie U LA éPO%tFOIa’SéIFWH}WB‘FE{d“i‘H?%t
coptrol system contrqlli -

T e
AR iR iHeYsePbf aRtacHNaE @nBO! systéracestrallidg tthe actostosst or &5
are confi gu,r ed such that a nmaximum | a} eral Plefl ection
tof navigateritbg ithiesile itga tiyaeth ‘HE?{P’@V@&" glyralify et gprodynamic

Survature of 1he bl AU coRRked B that NANnAR IR Bictel

deflection of the missile flight path achieves a radius of curvature of the flight

path smaller than 200 meters.

According to a further feature of the present invention, the gimbal
mechanism has a range of deflection extending in at least one sense to an angle
of at least 80 degrees deflection relative to a boresight direction of the missile.
Preferably, the gimbal mechanism has a range of deflection which 1s
asymmetric relative to a boresight direction of the missile body, the asymmetric
range of deflection extending in one direction to at least about 120 degrees off-

boresight.



10

15

20

25

30

According to a further feature of the present
i nvention, the ginbal nechanism has a range of

waledoseeiion extending in at | east one sense toPENI20¢1®1028

25 of at | east 80 degrees deflection relative to a
boresi ght direction of the mssile. Preferably, the
gi mbal nmechani sm has a range of deflection which is
asy mvedardiog e adhither featuze olothe pireient imiverizan, dhe wicketypotor

.mssile body, the.asymmetri.c, range _of defl.egt]
PSR Ho oo SRS o iRt R st 100

' : B0 ORHAAS: d.
mg% ?%88%%8?%2%%%?%’0%63?% to a furt here rsf%e;tsleﬁog of

t he Acesdmy tbmvfarthemfeaturdef theqiesenhinventions thomissgahas a
for taccel eratin thg rﬁﬁiﬁlj&he to a maxi mum speed of at

magy et no B9Te gp &ve-apdd- RE%ANhd preferably between
130 apghrd %ﬁ’?g&f RlrtheP $Lat S INMe prfehOIneMiord, Qh@ﬁﬁiﬂiﬁtbﬁti’f

feature o?‘ present invention, the mssile has a 5
atredgnahicnarfmoeseintiudes three setsl of ahkzhst tiiol eaptmphsurfaces, each
According to a further. featur f. the pr nt
of ipenssty ?It?e“%%} énﬂ?ﬂ?f‘lg?rﬂyy CBP“OE%f Faly 78f 8P36? fagtuetors for
| loorRlor L) ARblantiNawCehE Blissler f aces,
C&élgtg({)wmﬂg?c%)ﬂg&%gtas el nog I N eper?ge\r?tal y control |l ed by
one Akcordmgaiot alfitrthes féaure afahe podseitnigiventia, s plolsatrigyo

cgg’rg%l?sglg oésltc'bf e%lclita g&q}né:gn%g]gq? te%z?re{pﬁ%c%%.%n{é%l&lgnked so as to
aé@:éﬁg}:tj)%&hert rﬁtofltﬁ%élhrélﬁy of 6@MtbR surfaces of each

ontrol surfaces are nechanically |inked so as
to Actodimdtc o fethve fediyrearfethefpresent ivantadr, tthe af least two

actuators. Accordin o a further feature of the ., .
CORSHITEIRY S a6h SoF A6 cqptrph Sufaces Gre dEhEv e kliFpetricaty

aggu@aﬁf&tﬁ?higgf%%%ﬂe%f aces are deployed
symmetrically 15 about a“central axis of the missile
body Acociigling fucther featrderf theatesent wiventhen, phe segrgmum

' jon, i mum. | defl ' f th
PR e Bogionythihg ERiFe gt ade San A Fdfter aBrlbafion gL o
l%stﬁﬁg%tgasﬁ)tge%gﬂ%@ﬁle%@p&%@c d. 180 neters per second.

ccor urther feature of the present .
i nventdcording he raefiirthenlfeature26f freopieserd mvonritdnedhere is also

depl oyed w thi he m.ssil.e body. cording to a
rrayids ?W&Q%‘gp&ye@%a’ﬁ@éﬁpﬁ% tion, there is

al so According to a further feature of the present invention, there is also

provided an inertial navigation system associated with the processor.

According to a further feature of the present invention, the processor is
configured to navigate the missile after launch according to an inertially
defined flight path.

According to a further feature of the present invention, there is also
provided a wireless communications link associated with the processor for
transmitting images from the imaging sensor to a remote location.

According to a further feature of the present invention, the plurality of
aerodynamic surfaces are configured such that, during descent through air, a

terminal velocity of the missile is subsonic.
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provided an inertial navigation system associated wth
the processor. According to a further feature of the

wQ@r@smni448 nventi on, the processor i s confi guredI/2007/001028

navigate the mssile after launch according to an

inertially 25 defined flight path. According to a

further feature of the present invention, there is

al S@xc_c@fdk\ég tted tfaufﬂmrrfeimalsasoﬁtmanpnaa';emam\cenm'on,i thi plurality of

associated with the processor for . .transm,tting i
ae?d)’ﬁtﬁgl!tfé sprfaefisn ﬁlcg%éil%s%rpltl@?%y et g o%‘?i?ﬁi%}?.mlg sulfAe6s

ccor dj t thgisiresan d
aspie + GO B TSl Aol Rkt VIR R e on e
ofRhafepRiuheiiesldeiefedisnatt, during descent through air,

a termnal velocity of the mssile is. subsonig¢. 5
fzootaét@mh?s tpoa Athero feetise A gthe ABESSRTH de‘t‘tb"%gl *?‘Er“tolﬁ‘gg‘
eat ure t [ 1t ] [
syafirt pnafiewed o i G ng (Y SO Honi aiBhtthah sl & reach
thR 8L @FfeE aball indidlest elewstioniangleafigndalenthan 25 degioes.
depl oynent within a canister g{]d configured to, open

?f t eﬁ;cqoa%ing hot & farthepfeRies of Hiee Preseic PRy 1§ prtrol
rtr . i i
sy§§a§rlx ésﬁ,?rc?ngi%?ltaeﬁ t?)gsgil’gzyl%(g\%&ls? Pfuréllﬁz g?trﬁ&fés _f&l‘”‘ﬁa\ﬁgﬁfﬂg(}ha

( navi gat the m ssile al ong
msstlbitgd ghahhasRcasaket nvaghnyt dre ofinf plomlitaogdiighitpah
i ncident el evation angle of greater than 75 degrees.
tyReeording to a further feature of the present

i nveption, the [ j |
SR ing! (5 FAR B BEUR pRAEONAGIEGY d Bt
fl Iﬁﬁiajlc}??p@s ?s fglb reditd ﬁtebiet/araghighai oaginany adnwdefthen a
plurality o i ght - pat types. According to a
s¢aontof thef fightrpethdfpeshe present invention, a first of

the ,flight-path [:S..C ' t '
B e
pfdrhlﬁkgt ofPikht-bathagpeslis chafignding achieae furorteeporfdeag desered
cof the present invention, each of the plurality of
1rid1dgtﬁtelqyaig?n mggj@gt the seidedeitgickd to achi eve a
correspandi ng. desi r i nci vat i

cor SRU) B TRIRE (LR Shpiginm ) nusprn
hhetibeas MiABsure fmikéike prseseicluding the aforementioned miniature

target-seeking missile and a hand-held launcher for receiving and launching the
missile, the launcher defining a launching direction of the missile, the control
system being configured to select one of the plurality of flight-path types as a
function of at least an elevation angle at which the launching direction is held
prior to launching of the missile.

There is also provided according to the teachings of the present
invention, a miniature missile system including the aforementioned miniature
target-seeking missile and a hand-held launcher for receiving and launching the
missile.

According to a further feature of the present invention, the launcher 1s
configured to eject the missile prior to operation of the rocket motor with a

momentum no greater than 20 kg.m/s.
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invention, a mniature mssile systemincluding the
af orenenti oned mniature 20 target-seeking mssile

wapasa@amd- hel d | auncher for receiving and | apeii20¢r/001028

the mssile, the |auncher defining a |aunching
direction of the mssile, the control system being

confi ure t one of e pluraljty of

flig ﬂg&} %“fﬁ? deatpte, 8% q%ﬁ]gfﬁse%& nvenaqn, he launcher

13&1%8@5 'aﬁ rbjé’di&l %e%haﬂ%}hcﬁrté"'&téh guﬂﬁ%%psgllg xglg‘f&i%%lehscing a
eld prior tolaunchlngo m ssi | ere1s

raaqubﬂ@meded according to the teachings of the
present ntion m ni a)[a re mssile

o doREsing £ adBrthsralea e kit RPSeng .l%venflawg@ rigsle #l
e Qﬂﬂcﬁelaﬂﬁﬂér haadad %l)ﬁi; bAURE g?r &/ﬁ%legf ur %’rL a?lea link,

l'aunching the m ssil PACCor ing to a ure
ol wherepr teelaunshey emd:ludﬂfs atdll@ldyafmcdleplaymg 1&&ges from the

.configured to ej.e .Ssile prior to operation of
PREMERRERT tﬁfmsail %qt YiR § A COMIHBLGALIORE dpks #dhwherein
0 4 or
e e oA LrE of “The prosanee 1) dfatdf S pikdiy
tragled héargétn civitlies the enegesorfone ahasmssivh orvie] €@t | Wgeless
the m.ssile w thout rel edgsn n% 1(lear. rd flame.
CRHEB‘F‘BF%&’“? &\gg 2 g3gel up Bt t91the Messgeesent

i nvend.eniingd h& a”fu?ﬁl'elt: Fedid o llstl{ehﬁregéﬂnlﬁb&{tlofnu r’tfl&? Mis also

i ncl ude components o Wi rel ess® communi cat1 o
raoddedh er edmtrollee duﬂasgrmeh'e rsepmateudiem ahelilaplchyr, fihe controller

PSP T deheRlath CoRIRUIG TTPRRS ORal fRGY Hemagins
seAYR GG UsHr & Pﬁ‘f dévrf&al fde d in Saeéurl'éﬁ’ﬂyttratgﬁ &ﬁ%gt%uhm the

updating a cufrently tr target " w
ifm@ges r ansm ssion via the vvi reI ess 10 communi cati ons

Ao PERGIRE 1) 3ofur Pk Fefurt Gi1hf drésent Hevephignahe controller
shiPYRR aRd thdBH&ilkS élluﬁé’ cgﬁb?ﬂéﬂ? ﬁf 4 &?ﬂgsg%(;ﬁ#lgmcgtrmns

subsyst em separ at e r omt auncher
lmtkbsysimmmn aifuble mgagesdfrenl thy rﬁmmlaﬂ’tosﬂieagdmgllbﬂﬁlﬂ%?stem
rI111 sensor and, a user in

a&é Jﬁpa&lémfsalg Lfagg? 'p%% 1%1“3&?% heg gontrollek é@bswaﬁegb% the owipyile
Vel pelforindBYESthe wireless communications link.

According to a further feature of the present invention, the controller

subsystem includes a mobile computer, and wherein the user input device
includes a click-to-select pointing device.

There 1s also provided according to the teachings of the present
invention, a miniature missile system including the aforementioned miniature
target-seeking missile and a launcher for receiving and launching the missile,
the launcher being configured for mounting on an airborne platform.

According to a further feature of the present invention, the launcher
includes: (a) a canister for at least partially containing the missile before
launch; and (b) a canister displacement mechanism selectively operable to
displace the canister relative to the airborne platform through a motion

7
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According to a further feature of the present
invention, the controller subsystemand the mssile

WO p@BgE4gonponent s of a wirel ess comruni cat i oPGT/IL2007001028

transm ssion of the inmages fromthe mssile to the
control |l er subsystem and transm ssion of the user
input fromthe controller subsystemto the mssile 20
ithiding perfrpoment ofiratatine swias ¢b Esdlitetsrintking oni Wil thej sgrker
Accor di n% to a further feature of the present
ARG AC 2 {31&Ctc ont roller subsystemincludes a nobile
cormgrcgsrdi@gw@? Wheifep feltBrdi D thé Nitedent Sivéition fied welfion
a click-to-sel ect pointing device. There is al so

il adds esbrammenidofirgtation heuttawcesds supstavtialihparplelde atcentrsl
invention, a mniature mssile systemincluding the
2t dhemissysbad niature target-seeking nissile and a
l aungﬁg&d%g 1 &C ?ﬁr}ﬂe?gfeﬁ'tﬂge l2URE NhrBgent NBveTtRSI e mdthm
| auncher ng configured for nounting on an airborne
iptlatdsar compamat of ngatian gboutipn ks substantiadlyoperpénslicular to a
present ipnyention, the |launcher includes: (a) a
Ct%'?’i?lsat)%?oé%? mygsilebody- partially containing the missile
bef o | sviRf dcBdrdgnCani HeCleathinpé age RN present
nechgﬁfgergnqséeﬁagﬁ?evell y operrablgg to di segl‘z;cg the P )
ineditehes nisdiketsyvient eonpresizg: (bos teggtsaekiog mishleonghdiag a
notion 7 2008/ 020448 PCT/11.2007/001028. i pcl udi.n
WPEBTBHER, TBITB of dEPEARSHLS B PRI (Rrise) DU
et ! i () 2 ik 1A8her e MiMtNeg e
A urn%%gr}lﬁ ea?ét;gég?ﬁ?ﬁ?ygr es’te(ﬁ)t iln_venti 0?1, the rmt%on
tarpet-sebhkéng missitegnidat fint leotder dncladingt aafirshxyegsion of the
substantially parallel to central 5 axis.of the
ey éowawt_%%m fengng &ﬁ% C?ﬁf?lrﬁéff’f%g% fdege thygrect
SREEHE .nfniésﬂ%egéc'opcﬂn e MRl ARt dMGhHGESoR (GREPAAENE dita
rotati on about an %XI s substantially perpendicular to
éonneeivr fir wploaslingf thiehfrstriversioneofitbd woftFarr eomhponging gnto the

provi ded according to.the teachi ngs of the preseni.
PRgammale datarﬁt%rg ¢ .geg%tagﬂ]e(@p%qq%gpg _nchr) ﬁg?auncl{nngjtge
%%eg-%élﬁﬁ' lfﬂi&@lemd%s%elcs 4 MR NG cRIdirfpOR sE@IndSYeréiBAof the
I'Ng a prograhmabl e Iélata storage device for storing
eoftvemé t yanporentfon esinfighringetheonontod]l systeranto (dgyvigate the

first | auncher, for | aunchi rgﬁj t he .
miniature target-seeking missile according to a second set of navigation rules,

and a data connection for uploading the second version of the software
component into the programmable data storage device, such that the target-
seeking missile navigates according to the first set of navigation rules if
launched from the first launcher and according to the second set of navigation
rules if launched from the second launcher.

According to a further feature of the present invention, the first launcher
is a hand-held launcher, and wherein the first set of navigation rules are
configured for surface-to-surface flight paths.

According to a further feature of the present invention, the second
launcher is configured for mounting on an airborne platform, and the second

set of navigation rules are configured for air-to-surface flight paths.
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target-seeking missile, the first launcher including a
first version of the software conponent for

w@oroBiogn4ns ng the control systemto navigate theCT/HR20€1001028

15 seeking mssile according to a first set of
navigation rules, and a data connection for uploading
the first version of the software conponent into the
Ipr Oﬂlﬁdfﬁﬂ§| @lsld apravidedr agerdiegi te tharieacheigsaof ébenpresent
launcher for |aunching the target-seekin 1 ssile,.
insvatiar oo itethedirieh QIPCTAHE i HE A5 KRB g VBRSHS (LOBPriSiHE

oftware ¢ . . f.i '
QPTG PERLRGGnp i GRLAM00 15 SEIPORY Ry
tREQ U Ebrathg! 10 sty DEapRdstzel Mifhirpath gatesomfirstioé the flightpath
data connection for upl oading the second VE{sion of

totpive atfoiningar Sigten MPSHERT AHRGS Hea SrEg aMmshaIY yiagend of
st Qr.age_devi ce, c : Geti.: ' | Sai

i AT 1066 (P o Rt HBLEE e BRG] hithina
14udcBS Which! REReNE dafrchingt dieection sthel lanmbhebeiagdlisplaceable

according to the second set 0 avi gation .25 i f
to allery vetiatiomeh anrrleationiasicefithe & 01%\8% érfa?ffﬁ’;t@uéﬁg‘ﬁng

further. featur f ot t g QAT [
AR B AR S5 o e AR LMD R o U
nﬁilsgiget; (@Qf th@fcuﬂf@idﬂ @aﬁt'@ﬁ r?mgleeliaesavimin adirkt igugedf faonch-pose
surface-to-surface flight paths, di t :
ahples stect B8 i 550 figuH EPerAnd () o SHEToR'ra> GHop faele

30 l.auncher is_confi t] i
R 2P ot (PR ARIT, L%RR B8 SRR
e ;p_ured for air-to-surface flight paths. 8 WO
08/ 020448 PCT/1L2007/001028 There, is .al so pr.ovi ded

accgffgﬁiﬁg ig @lsoh@revddedhiasgerdse tnethsr waghipey et Sreseyt
.met ho or . operat | -Syr =t 0-surface . SSi .
BERns PrgisSRS 157 RO ottt BB Comisiag Xayonlofly body:
(gpQﬁl g:gstpﬁﬂitvteo &ﬁikgefﬂ id\éplloyedlawvigfahe the amisside gdody; (c)a

ccordin o any of at |east twq.flight- t
doirrrrgumgatlcltm elink i fghtreprivimgsat syskehing {G%PHP% gﬂmx Sﬁzﬁm%te
maxi num al t{ t ude L.en r :
Bt A b RSol Bl oSl sl B aphg N Roodabpdl the
Bl divedemlrgy afld whé RbMnamidagions ek, it cmadelfi comtrotied fuze

| aunching direction, the |auncher being djsplaceable.
arcangPinen being atespmsoe tonthe swiehisg %H%P%“‘Joﬁg tSPf@tC% during

BEADSEH R P B S MR 8 e
A AGRERNL R 16 etfisive charge against the target, and (ii) a disabled state in
which the missile impacts the target as a kinetic shell.

According to a further feature of the present invention, there is also
provided an imaging sensor associated with the missile body and the
communications link, and wherein the communications link is configured to
transmit images from the imaging sensor to a remote location.

According to a further feature of the present invention, the missile is part
of a missile system which also includes a remote controller unit including; (a)a
communications link for communicating with the missile; (b)a display

associated with the communications link and configured to display the images
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10 mssile; (c) if the current elevation angle lies
within a first range of |aunch-pose angles, selecting

wo b@sorwgg flight-path type; and (d) if the cupPe®mi2007/001028

el evation angle lies within a second range of
| aunch- pose angles, selecting the second flight- path
%fﬁ@th Ther.e is also grovi ded according to the o
? Hg3siBe serangddeit usel s1Rub deviee &or, inputhing dhe evitdying

HHEmAGRFR HanSm!sSfod8b HEORRE{SI Ng: () a missile body;
(b) an explosive charge deployed within the mssile
body ;Aqcoyding te erfothecfhivon of thenprefent ineneion] the rissile is a
sW t chin ConHHF‘d froma renote r{%ocati on; and_ (d) a

PRI B b PRUBS B P AR R i gukphabidingrams.
t he [ ni ions. 4 L.ak, th
P A o e L L e
inegpums iaveethodt foe opetdtmli agnisalomedtyihg asvinidingl déds6g an
fl ig%ht of the rg’alssi | e bgféa1 en at | east two states
PRI (A8t 3ndhA Siidd % pEgeRenb Rgeinsh aofargdie the
RO PrFR A SROSRI TR bl Bfacs b dmdbing sensor
tb ar ipatotasparator;n®) recesiied fromAthe aeslbtegopepatar & intbﬁih% input;

feafyre of .the present invention, there is also 5
aﬁ’ﬁotﬂ%‘?@"ﬁﬁ"? fRgitRgS iRy mRWosMEchaswbentuzn earminggimest
tRef¥erPRdieh: i G adif | [Rldhali
B e A e
explwivernhaigrengiamgt thenaget, hod b edivdtded agRtih@hich the missile
.Accor?}%lnﬁrto a urt.heé Ieature of the present

Rae theaeet aba ngticgell s part of a mssile system
whi Ch, b &Bnd 4 -
ncl U ogng R4 Mg Rl RERE he3aohblrvEhdty the armed state i
coofrgumei ctat detgnaie tthe tdxplosiveschage (medialéls pbdympact of the
assgqci ated with the conmuni cations Iink and confi gured
TRISSIR Py 2 {318t mages 9 WD 2008/ 020448

PCT/ | 1, 2 e,4 RO ;oo c) _.a
user Aapd ey e sk Pinarof RGhRGed HRAGfiond ¥ iRl
coniroll ecafigrrissmingement is Ifertidr ssiitohabléds @eghonge to0the switching
further feat t he present invention, the mssile

re qf [
command; fo g%t‘feéaé’égi ﬁgtomtg% sttt 40 Whidh fke fure ayraegement
, - a- i There is also
d%?%%feg\g% agcos?vd%]%gaﬁ.‘%%é %ﬁgﬁ ?gg%%?i?%rslnlg)fa&t he present
I nvertccomingtoreefuniber feature pLihtpr@gnBintesiidd, helatiediside is

an. i rragi ng sensor, an . ) . ,
configured to detonate the explosive charge a given period after impact.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is herein described, by way of example only, with
reference to the accompanying drawings, wherein:

FIG. 1 is a schematic isometric view of a missile, constructed and
operative according to the teachings of the present invention;

FIG. 2 is a partially cut-away isometric view of the missile of Figure 1;

FIG. 3 is a partially cut-away isometric view of the missile of Figure 1
with aerodynamic surfaces folded and deployed within a launcher;
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expl osi ve charge and a sw tchabl e fuze arrangenent
against a target, the nethod conprising the steps of.

w@ a008fo2a@vys di ng i mages fromthe imagi ng sensor PECDIR007/001028

renote operator; (b) receiving fromthe renote
operator a switching input; 10 and (c) responsive to

t he | i,ng_in swi t.ching the fuze arrangenent
bet \A&ﬁnﬁsc gﬁ"ggﬂgﬁwn&“ﬁtlé%m?t%ﬁl‘{%f’ﬁé OWInE SHACQEFIYR glages
&Irﬁ{gelaﬁwhnsigebpﬂﬁéh:u?ﬂe%fgﬁ%ﬁgllgg&lg?ﬁé MEnGHIAr g€ agai nst

the target tate 1n which the
m ssiHles. Sﬁpéﬁtase $Cﬂuema’ac geireseatatioks ofthiree dififeldnt surface-to-

Accordi.ng to, a furth feature of the present . )
f?&ﬁ?ﬁh&ﬁbp%thetya%éal Sted b the mussilnph Hier eepsert invention
&%Eﬂ%’é%ﬁr@gen%ﬂ)eﬁﬁbﬂe charge i medi ately on inpact of

m ssile against ‘a target. According to a further
f eat HE. ¢f ist heschereat@ntereseatationrof 4 hand-@elt Rluyicher for the
con étled fyuze arrangenent is further swtchable in
fi“é%'ﬁ S fhe switching conmmand to a del ayed

det onals 9nisst &l aﬂc%gl%g?] dilifon Y28 cgfl{rgl'?&eﬁl% ?r{lgpr use

det onat es the ex 0Si v arge a given peri o

wwlp&cetmlsM@ofEugm;pIo a further feature of the present
j configured to detonate

i nve 0 the arned state is i
t he g‘f{ﬁ g;éﬁv‘é T RehgRatlc HReseisEPR of ¢ eilightrpatht types for
&BBl s mdnESE At SFF%‘ P?f%exg@ﬁrn-gﬂgr M&%& nanlzirborne

her éi n descri bed, by
plafenence to the acconpanyi ng dravv| ngs, vvherel n: FIG

1is ermt|C|sorretr|c view of_a mis
constF?gc% dSaf e @B%W%F?Rf@se&?éléfloqfn@ thﬁdtﬂighﬁ-wbﬁb’h‘gsfor

Rb1dyRRnP bERRYhiskilY §PF 5%/% Elloﬁl a%alln%h?r Pﬁt{gglon ‘g airbome

cut-away i sonetric Vi e m Ssi
g ths ‘duupiaﬂtg}m-lplaﬂl ¢jc;1ie~ bemg defiieelt b Ca \WeWFOparkMbters
m.ssil e.of .Fi wi th aerodynam c surfaces

ipgdiog drmation lagz@at LR R AR
2008/17@@094@ £ gﬂeﬂa%@ r%éggé‘l%%% on E)J? (&@ o?i‘bﬂeﬁ{z of tﬁ? gagsgle of

schematic 1sonetric essive 's
Hgured gfrommnbbinegpl atfortisent mffaeﬂltaltaﬁdé?s gure 1 fromthe
FI GS. 5A-5C are schematic representatlons of

| aun ? r; @?
thr eg @ P8 nt sehpRaficerensesentsiipa e an implpmengsiton of the
1hoRes: bPIFiQNE R l?ﬂclﬁ&lﬁgrg ﬁ?s'pia%eﬁ)l nf HchiS mn’}orlJ}spﬁQctlrllgo "\

launch canister through a motion including a component of rotation about an
axis substantially perpendicular to a central axis of the missile body;

FIG. 10B is a schematic partial representation of the launcher of Figure
10A after completion of the motion;

FIG. 11 is a schematic representation of an alternative implementation
of the launcher of Figure 8 including a displacement mechanism for displacing
a launch canister through a motion including a component of rotation about an
axis substantially parallel to a central axis of the missile body; and

FIGS. 12A-12C are schematic front views of the launcher of Figure 11
illustrating the use of roll of the canister prior to launch to complement a range

of gimbal movement.
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5 according to present invention; FIG 6 is a
schemati c representation of a hand-held | auncher for

w0 b@s/oni4gsi | e of Figure 1; FIG 7 is a schematPCI/IL2007/001028

representation of a controller subsystemfor use wth
the mssile of Figure 1; 10 FIG 8A is a schematic
representation of two fllght path types for
DEICBIFEION OF THE RREEFRREDF EMBOIPBMENLSOmM a | auncher
nount ed on an airborne pl atform FIG 8Bis a

sche [ N t

for BEgryRERRRERbTls Pinf kekdtSoltibgMisIe br tiRRing
duafiane hegetsmdtcetrespondmganethodned ophﬁat}cdnaiffaanmslld: he

third flight-path e being_.defi. et

par andiee PENCIPKE)| %’g’e‘éﬂ lroécgf JRISY esl ﬁ‘bgﬁf‘?mgntﬂ’ e present
. [ t

SN BV 4 PO, D, o

decbimpamying desorptiphat forms at different altitudes; FIG

10A i s a schemati ¢ representation npl enent at i on
of t Feferrme nawmihibe dsawmeg i iguess;l ﬁgé a@yqﬁ@teathe structure and

C h o) aga N
SFBLFCOT mEER Sham e R SRl e porcive
dRbAlNO T thb a¢Hchags oﬁtﬁe&;rmhsirﬁreﬁmcai I y perpendi cul ar to
a central axis of the mssile body |G 10B is

scher¥ veaypar intrafuctiops dshagtbaep cfﬁu%‘* ﬁtaﬁ @ﬁP‘é‘Bﬁctﬁeﬁc down
%9&% %ttas c pavrd r%{b?r?armlg 0 'Hﬁlsﬁf 0R, Ofy tljﬁﬁla[m:te' Qibht#eigh Chigh-

C represen atlono n alternative
inBBbBREM A Biksilefe kheofl weighh ddss (IhaxFit\gumﬁd& half kildgmas)

a di spl acenent mechani sm for displ aci a |, aunc

tendite result i asuepy namip sER Lt c LA diddtpsa t 6 @Ry s been
tian I

L L S T

aibgosie Nphedeight misile \biyemkptihg tvhﬁohsﬂffraﬂh&ir typicaHiygusserididd

30 illustrating the use of roll of the canister prior

with haghly RupessevapréPreHtmigsifeinge  of gi nbal novenent .

THE% ﬁgﬁoéﬁ“ e %T%ngag 01 02% %%%cﬁgrlg\l pg:ferred

implementations of missile 10 have a missile body 12 and a plurality of

L

aerodynamic surfaces including three sets of at least two control surfaces 14,
16, 18 for independent control of roll, pitch and yaw of the missile. Each set of
control surfaces 14, 16, 18 is independently controlled by a corresponding one
of a set of actuators 20, typically servo motors, deployed within missile body
12.

It should be noted that the terms “pitch” and “yaw” are used herein as
the typical examples of the independently controlled planes of rotation.
However, as known in the art, the independent planes may altematively be
other planes, such as intermediate axes at 145 relative to the standard “pitch”
and “yaw” axes, as in the case of an X-tail configuration. In the latter case, pure
pitch would be controlled by a combination of two sets of surfaces and pure

yaw would be controlled by the same two sets of surfaces operated in a
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The present invention is a mniature target-seeking
mssile for attacking surface targets, and

w@eorsesEaendi ng met hods of operation of a m ssiPEN/IR0&r/001028

principles and operation of mssiles according to the

present 5 invention may be better understood with

reference to the drawings and the acconpanying
d@eS&GH irRirinen Tn BEfweh ichgsNvwéer tihé dilbadcogse tsayuthetsroll,

1-5Cillustrate the struct ti f
o o o Ao o e REh 2k e, nd
operative. acc ' : [ th

b GteR sl cORAERTs b hiRhAARY QBRobe 02 Pean

f oungrigdiat 10064 rafeblyo implehentbdwvithsasteoe -atangetent 22

aerodynamc m ssiles to a mniat i gh i i gh-
aspanietedewilb missilp beidy 24 g/p?@ﬁ?g%gaé%{ %eﬁé{ﬂ% td}%gs h%ﬁ{ﬂq%@dy

t ywo- and- a- hal f_ ki | ogr : Wl
o5 PRl bl b A Rlpsl 0 BRSERbcligm, A okt
nhAs: B89 deployBd wiltdh mafskias bbie 1onypicdllyaaidthei whar end, for
maneuverabi | ity can be achieved. with a 15 subsonic
p:omﬂtn%n@stle HOL 4 PeniEyl SetSE Phginpihg feaSh g grocessor,
I.ca as t it ' I ' .
IR ARSI 0F s o8 L AR gpAREr IR s o ot
t@mdga sBAhdd tattledr |y preferred inplenmentations of

mssile 10 have a m ssile body 12 and a.pl urali of
aer oBgfaniaddresyng thesteptises o prgfarrdaanoduaegts °§té‘¥ pisent
.two .control surfaces | :

UG Biore S P TRy 0 0cf ik RARPRSIGRTAS used
hefdin @ theCQLFPlions Bid akess Wrstly 6 thelfresent iimebapen delates yto a
controlled by a correspondi ng one of a set

C 1€ .a f
w;cxiedalnussileim 101{1;2/ 2 @atquetésé?]%lﬁgﬂ@f:@fig?mﬂ’éppﬁﬁﬁgl& A
J1 ssil e. y Calt 0 : .
By ol A RN Bh Yt £ fgion
§¥RMkS §isﬁﬁ%1|gﬁl€frbﬁﬁ9ﬁﬂétﬁbcﬁﬁqbsloﬁﬂﬁﬂé@| dhetis)pnervan befsteered
fotation. wever, as known in the t, the

. . v C! ¢ r
dundepeftighht (tp| shsmenish dAremr ﬁ’é’ﬁs\?@rﬁﬁﬁe roglefidr By trm
Such as internedi at Xes._at.1 45 . '
Sl v g dnffhis e, Ty Rrplyrlifl syfces
(kg br GRS vehieiRtallew: itl o Fiethiaighethecais ealormienompballistic
woul'd be controlled by a _conbination, of t sets of
teajedtanye shembly plistmesohingfiggu bglliistic oaisstie | B Bym higreet-

sséglgi?lgl’ e ug’eedt fo Iogfersyor faarﬁﬁgileoglﬁ{c%t £1ddBs & sehéor system which

provides information during flight to facilitate navigating towards a desired

target. In the case of the present invention, the sensor system is preferably n
the form of a seeker arrangement with an imaging sensor mounted on a gimbal
mechanism. The information from the sensor system may be used
independently by the missile, such as in a “fire-and-forget” mode, and may
additionally or alternatively be used remotely, such as in a “fire, observe and
update” mode.

Theé present invention relates primarily, although not exclusively, to a
“surface-attack missile”, i.e., a surface-to-surface or air-to-surface missile, for

targeting a surface target. The term “surface target” is used herein to refer to
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WO 2008/ 020448 PCT/1L2007/001028 different manner. In
all such cases, however, it is still accurate to say

wo bas/oeks , pitch and yaw are controll ed by tPCPE20€1®1028

of at |east two control surfaces, and that each set of
control surfaces are independently controlled. Mssile
|l emented with a seeker arrangenent

10{s%ref.e abl y irrB ent .
Gy akgch Weh 4t 49t fTPRIR ) net sibmprsed, Thypidefined; the term
+aeRbedadttt NellRadbng i g'Bt olﬁmft%f r’f_g,gsgrﬁg Iﬂeq !spaﬁi:oﬂ%&ngnd

an inagi iig sensor nounted on a chani's
movingtvehivbespfix@d sirsctoes|any eghen dbftices, Whetidr Soda@sllatldound
he rear end, for ro eIIingrrissiIe 10.
e

t ypi cal | ]
IVof 9ot & bl deoen & Fescie o peses: Irsheugrhscweerbihat
) . .navi gat .
SEIEPLPIRERIALE 2 hottProntfle B SRUIRL fr i
aighogmt taigefsprsaciackdr eksi Mlyihg ehdlRaptdrse dr ofettr&f @bs&Yation

eqrﬁbodi ments of the present invention in nore detail,
53llogps.| he useful to define certain terninol ogy as

used L1 i eff: ] cl.al Firstl
the i oashtdls nidelh R RHLAALR o) "yl sl weoted
fohtlehmissileof thegatsene altiention. AHe0dith &ﬂig(ht-@iaﬁﬁﬂy*s@s” i¥h8ed to
term 15 ."gui ded m ssjile" defines the class 0 )
fsﬁ% R CETIPESDAVASAIONHARS 95 PEFATRCtRS SR Sperifysgigiesent Eptions
b S+ ' i - i |.ler hel | s) .and
D R LR e o8 0 e Py B i 8
apphed tee palehaituatide bf Jargdecdtdhmnd Ta8FOAND ad¥uR different in
1L.Ssile" defines a mssile which has aerodynam c

frent gaths ig; by follywed Ry )tharmissileal Thewdlightpethf kype may be

t A . lJ.-stic 20 trajectory,.
Aenaey sl s pials SO ARl Aol SRSt o
negigatidn anlgebr tyegiecifls’ féasurds off the desif@r flight Bl $6¢H @s a

whi.ch inf’l&%jes a sensor_system which _ provides
MEEH R eltrded i PRgrepshegher roreued ipcident nelevagieni angle on
[ a o | he case, of t presen
R s Ra 28 1 e Pilfeng e[l bR, BR3F 81 ot o RERE T e
ahglerbetivedn theahmction b AGRIGANGT the tiissile WHEDHAGhBENES karget
unted on a ginbal] 25 mechanism The information from
afqﬁér}?éﬁ%ﬁal Rlplecchilat sehaszeatal pprrepdrwentd havieyantineident

984 S, i flre-and-fo t" node,. a )
T S S B0 S
angleiaf 98 debies, Inobestain €asanth dicRUBh €CoriRAS be BF 8%&%Hon

inventign 1reI ates primarily, although not exclusively,
rglatrve to the launch location) may also be used to define the desired flight
path.

Reference is also made to a “boresight direction” of the missile. The
boresight direction is taken to be a direction defined by a central longitudinal
axis passing along the body of the missile, intuitively corresponding to the
“forward” direction of the missile. This direction is defined by the structure of
the missile and does not necessarily correspond to the actual direction of

motion of the missile in flight, which may vary according to the attack angle

required for flight and other aerodynamic factors.
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30 "surface-attack mssile", i.e., a
surface-to-surface or air-to-surface mssile, for

WO ar0geei4g) a surface target. The term "surfacePCHIGEE7/001028

is used herein to refer to 13 WD 2008/ 020448

PCT/ 1 L2007/ 001028 any target which is not airborne
"surface

and not subnersed., Thus defined, the term >

tar gg? 'CeTRIDy Pf&%é?edb‘%ﬁlg‘?dénﬁﬁis of; thetrwesand inysatiennthe| gimbal
Abednh ' i C L.xed, st ruct ures and
B ey AR ok B ity e sl SLENEI B SEpt
drectiomulnl othag woods, ahe angdar ¢dfRicfion Bf ahe @imbaaabolt a given
shoul d.be noted that 5 the present invention is also
WWITF&E?’&%@%% greetes pagiedn g dieciiom awa fiony boresight

j : Lying.helicopters o
(Bl RORSPBRUEE TpotTutt T Bord hfnlonl BRI il B Hpted
thiatf therrange 'of lmhetidn pAtie bipied invdeiialh pRYfeled $aIbBEIRSs is
for the mssile of the present invention. The term
asyGHIC PBades e 1n & planecpasyng tigopgh the gimbahatis parallel
oY ORLdi o diklB8n,0r parameters which specify different
options for paths to be followed by the mssile in
f1i gMost Prefsrred fithpleaivntationg bf tiabdissily AFhe pRRbhCRvERich
.gi vgﬁn si.tuation of target |ocation and ragﬁe Wil
ifcluds a0 gineriel @avigaton systerar eht LNt Aderternn ANE 6§ welldaonsn
; } Ssil T I - t defined by a
A 40 S rEfere 00 b it B84 B B3y 6 or e Mot
ausderatibt fiensars Lindh abiieg adrigofarr sdceler@fond ¥esdes i fhiefeby fully
features of the desired flight path such as a maXinmum
dstermining theompion of éiremissile and abiervimedreliakle dewigation along a

; i @, ; : [ target.. . The term ..
BN v TR, ol SRR STHEEL AR S whicn
canpdbyea betuoed settofi enatioheseiidop Bufiicidh forOmmEmémth g Brosbiti8nal
when rfach' ng the target . and a horizontal plane, such
iRz g 8 abd theslke: Optionalbi ladditignal systemsonaehe usal to

' 3 r vertical desc woul d
SRALRECD: 80008 Bln 01 108 TFL S et ROPRE S or
Imegd-eomelaidsreechmiqdés #ehored 16 E@BB%%?hib Rlatabagk images.
relative to the | aunc ocat i on%‘l may al so

be uelrHatse GEAPRETA oo e bl | gitaoeauiehere Hon o
TR §, B deTEL X NOHELE RRIHS sobhgret oyl or
egélngetly oby datiorelsbth yarss CeMid abedagtOddritl 08, THXIdfinition

assi.ng alonpg the body of the mssile, Intuitively
dg&pg@g%n%i icﬂa@s 06 lighk weapons from shoulder-launched devices where
the weight is primarily borne by the operator’s shoulder. Typically, hand-held
weapons are limited to a maximum operative weight (missile plus launcher) of
no more than about 4-7 kilograms.

Reference is also made to a “launching direction” of a missile within a
launcher. The “launching direction™ is the direction in which the missile is
ejected from the launcher, and typically corresponds closely to the boresight
direction of the missile when positioned within the launcher.

Turning now to features of preferred embodiments of the present

invention in more detail, missile 10 preferably has a total pre-launch weight
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woews®sEms |y correspond to the actual

"forward" direction of the mssile. This direction is
defined by the structure of the mssile and does not

nmotion of the mssile in flight, which my vary
according to the attack angle 30 required for flight

.oth d f act . 14 WD 2008/ 020448
Bt imaluxbos oo Fopgher f sermare fhan érerand- bl blomomesars
f 4 j i I n e ..
45, B350, of L0 nd 6o, 9] afBHE F B Rl ety

forehaght a tdidy daigiloless tHaneéhgmeyiedsodytdignaegul ar
defl ecti gn of . the gi nbal about a glven axis permts

def | S¥i556# Moisapigiaablyr coapiigueed o baea deletvaly showvsmpsonic

- . .int [ irection. |
BEBTLRERE0 i iy SREcCRPESNS Bl F31hP b e
prafegeblofnovptdacen thin Ohe n@ichbThisi Mag@idmdi et ERIE §Fbm the
enbodi nents is asymetric under reflection in a plane

t
ey tﬁ‘h‘%ﬁ&@fﬁ rpgket giaierad4 ageinst perodynasnic drag ofide missile.

FRURIAT 0 SERLRER A RSl S0 ARLFITR: B S0

Priefeeatily adlson fangas ia0get fSteRMivel§ 1arddNHingsThe WIRHER JriYSrdbsy
in the art, and refers to a navigation

1, K . a .
?@?ﬂ&ﬁrﬂ@e@%&s fgorp gpissibeebodst 12 by e 1¢dshabagut 1.5 times the
e} t hr ee .angul-ar . accel eration
oo An R e R s TRE P BB e
quiaster lof thademdth il mgssileltoabl 2. MBvd gsthti@ily @8 thefodynamic
desired flight path. This 1s in contrast to many

PEc B3uset HHRCIRPEs dragesuahntheh disingnfiteydeacand dhroagh st a
ot | ngaQr fficient for.inplenentin :
STl (PDRFRED B RSl Bl R Reghed without
fEppulsioa) by theaddbild BnRAbs&NS @TEN SR préRrabselo hidre than about
suppl ement. or correct drift of the INS. "These may '
9-% éP%Fg’e 15, padigrlarlyr valpahie dor atrrtetsarfiaom opewetinis)simse it

r . f i t.aba of i es. , Ref.erepce
BAEIP 4BE Qhifly VRRD o o RERR, Sonut TR i el e
stblstmatidiBl idldeped@entrofthd sltiaidtoh WSEIEHS hissik WaViaGhcHene

wei ght of which is supported primarily or exclusively

by ohdogiPréfetarlyafony ssmilanwolss 28t ase spaceil symassericatlyi asound

4 Ni di_st ' | i, ght ons
PENS GO 120 i LT el Thefbe 198 MepiGh SPreed at
iptermedibteyanpdisn® dytot MRiRRR! Afedy ntn S aubd&encel YRiveah Nbw

hand-hel d weapons are limted to a maximum operative
RAEFR tOVERaRgS 28 pndithe contreheurfaces. Alternatively, one or two sets

of control surfaces may be implemented as control flaps associated with a
corresponding set of wings 28. The plurality of aerodynamic surfaces and
actuators are preferably configured such that a maximum lateral deflection of
the missile flight path, when in flight at the aforementioned maximum subsonic
speed, achieves a radius of curvature of said flight path smaller than 200
meters. This allows the missile to achieve high incident elevation angles of
attack at targets located at relatively short range, preferably allowing impact at
a target at an incident elevation angle in excess of 75° for ranges from 500

meters and beyond (up to near the maximum range of the missile).
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25 no nore than about 4-7 kilogranms. Reference is also
made to a "launching direction”™ of a mssile within a

wo 200808 The "l aunching direction” is the di PEDIL2007/001028

in which the missile is ejected fromthe |auncher,
and typically corresponds closely to the boresight
direction of the mssile when positioned within the

| aunqffing IRW ¢ Reelgr NainkemERARDY €% Ohagingfsensozdmay be
.enbodi nents of the present invention in nore etajé
implesnanted! Githerefsr abday-ae Hmagipal SepFe- (@8nc i ot CCD

1 2008/ 020448. PCT/ |.1.200+# ' - L
RO e PReiit MY S ™ et (e, p ) Bl bneor
bAssH én a TR fdicnBbehal GnabiigvRasororamdintage inteddifying night-

mssile is preferably relatively short, having a body
vigeytsensassin theamistide waveband hin lsergingimplementatiqnpss ¢ (dgal

10 | fi. i vel |
GisbanTieskel Fith s Bhaifl pEAud Onlls Al B T ° 08,
No gIRAKE' ait-B&Bir Omissils; nthe afifaFBatacky fedioabby tio present

greater than 0.6 mach. This nmaxi num speed results from
inentiopadoss et whuira lajse simbahdefertian sapabilition iyl diggtions.

G R BRE hee R B PSRl ang A R B Yarns
S5V Rinléertald Blodea bl YparhSeon beatissilesl (ats &k decribed below)

relatively | ar‘ge Wi ngs 28 which preferably 10 extend
reqairellarge azimbal deflpstom angles 126 lpastyin 1the pyloxn™| duegtion of

about . 1.5.1] t h b dj f

BRI g0t ot e BT v ETERG s, o SoRe S eny 22

sbretdity | 1BROA Nrafde Nifs&dflertibe OyhitB. isThgnimbteici rddtivel &y gle

aerodynam ¢ surfaces cause sufficient drag such that,

ehwedighy dli]eeteom eSithenmissity badynand which extendsimane digeconty at
i.e, ' i Libni lLogity: I

st 1 OS] GyPols e Ty e Pbebisd SHBLCirection,

ARSI efeleaiddy iMaheTaRed BEMENHO Uegrdds Ss n@pivally husfidisnt.
particularly valuable for air-to-surface operationg
lsatewed gimbalr eangey of tnetian swiynbe viandagantly traoksr iautgd. Where

target cgntr.olled and | I in S ntially
Stasabnadm BeihaRnPt o PR Wi HRTA" Mt con be
snlgadd fODB§ uld ef IIRBE the hdwile, Sditiet &fithin itg SadiStenbefore
spaced symretrically around 20 nissile body. 1 W th

]_@omh ot d_ngng dbght, im ordes to 1tgrraﬂgm1ighfc§aﬂ§gg@eéinghzdl direction
%o%g(ﬁsrn@g Ié%tggt. ggtq%@i%ﬁ%}t%\%r} St lgsie rE)if Toif §¢ RBLAGY DATLE: will be
described below with reference to Figures 11 and 12A-12C.

Missile 10 also preferably includes a warhead 30 deployed within
missile body 12. Warhead 30 is preferably less than 0.7 kilograms in weight,
and may be any desired type of warhead. Examples include, but are not limited
to, fragmentation warheads, shaped charges, explosively formed projectile
warheads, incendiary warheads, stun-grenades, and dispersal systems for other
lethal or non-lethal payloads such as paint.

According to one particularly preferred aspect of the present invention,
equally applicable to various other missiles carrying an explosive charge,
missile 10 includes a remotely controlled fuze arrangement which is switchable
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patterns over wings 28 and the control surfaces.
Alternatively, one or two sets of control surfaces

woreysiozo4iuspl enent ed as control flaps associ at eRCTMIE20074001028

correspondi ng set of wings 28. The plurality of
aerodynam ¢ surfaces and 25 actuators are preferably
configured such that a maxi mum | ateral deflection of
bS/ e MasSdh-Gorftdolightor Pt Rddibeal bentfdlliedhi-tiad-lddpe(as will be
af orenmenti oned maxi mum subsoni ¢ speed, achieves
desoafibed b@fovc)udurathﬂgh@fof dhe enissileghatwpen At koaal tver, %naamost

PPl i e AR S, e AR kR it @t GeEoraliER on

lﬁiprp&t & Hedly el QleBdravibh ¥tAO 61t détdhsifon BIsRbR r@hbﬁ aler Gipag
at 30 a target at an incident elevation angle,

(fom eamgtes halff az6cémt aftamgostratingthsogh arfmreiogv e adwilding

ObsiGabad PRTSOORROCTIS T NG A T4 of ol

g{nﬁ %Ef%mh@éfont&ﬂeoﬂ R GhRERERNSA highly PRclsephisibnbe the

er as a day-tine imaging sensor (e.g., based on
pESent setiinmd by pyovidingiamagyitiog torsviitel the shipsike prpcgﬁp impact

Vg‘g{ggg Rqﬁ%l}’ﬁ%nét&ngﬁﬁtﬂﬁge ;[21%2%1?0 ?ei%c? O(arggtmgrof a small
tb L£ 813 'aﬁ%hc'ﬁgldi‘l'ag Bitheul | béisﬁ{g ﬁ?ﬁ%otro pébpleh or r&jehtyein close

veband. I'n certain inp ati ons, dual waveband
];Eezﬁlahﬁty i the tangeti g fﬂ;mac r@zhgamﬁr@emyn%y Uity the high
nl.i ke a r-t e-att
PR Bue TR by SR SRS AL Bl e
1%1@519@ il 5@%&1'1;}1@ %Iltggf:tﬁ‘o%‘ aB@pé‘b’éthe%Zeﬁnﬂlﬂuﬁhg the risk of the
|rect| he ot her hand
mnsuém\penamtingt theamendes ha,rg¢t| ynd: oREBUINR| ightayst Hyuryoto

s(cztrglle%et%g gg{gqq%g@t&a%&egomji e pgml?l g}r Sg:ggxgveg{uﬁ%n tl? IAI?Sﬂ%OLO a
gqghét@qw@Mne&ﬂg H&As onl the HAGs 'HQukl-tifé RasésORIBhed

For this reason, the ginbal mechani sm of
fsmald:he nassilasgeee atlo® forpcrmIdﬁ’am of amantended pgeragon under a
i ol el SRUETE phSefPh b e e prigpeoded

tg)bteeﬂﬂﬁeﬂ ??beethg IR %tf le%n§19e 8bllaksral @andgeabout 120

egrees of f-boresight. In the opposite up di recti on,
? ma%i lmemldﬁd exlien rpreﬁeme& enlpmg@t@ifonzm ADisgide) iecdudy an
ypi ca sufficien ter f
e alighv PRI PSR FRFERE. wOhdpE PRigeds i
%}}gfenll g Akl A0S Ry bBesuppleicated BAY cHbADPositBhingNsySRM

(GPS) sensor (not shown), thereby allowing the missile to navigate reliably

towards a target defined by geographic coordinates. Even in such a case, in
order to achieve the desired pinpoint accuracy, the closing stages of approach
to a target are preferably navigated on the basis of information from the
imaging sensor by pointing or locking onto a target.

Control system 26 preferably further includes a wireless
communications link associated with the processor for transmitting images

from the imaging sensor to a remote location. This allows for remote control of
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conpensated for by use of roll of the mssile, either
wWthin its canister before 20 | aunch or during flight,

WO poossoas t o turn the high-deflection ginbal dperul200m01028

towards. the target. An inplenentation of use of rol

of a launch canister will be described below wth
reference to Figures 11 and 12A-12C. Mssile 10 al so
1R edigdirt Mpér&ﬁbﬁl,dﬁﬁzhaasm?' fmgagkir;’g) adefleduédr Munehnwhich is
m ssile body 12. Warhead 30 is preferably |ess than
rerteukdrlyogmentent for asBefRhiclpae phacured frpm é‘ﬂ?oﬁé &f Jasgch.

t f . head ... Ex | i ) i

tg,pe P%ﬂ“@ﬁg@ﬁpgﬁgg@ﬁ éclgl é{ﬁgﬁggg%a%ﬁ%}cggag ,fga%e Jf Bk

PR&RIE8 ieodinh@ftsTBfl tHY d}ﬁie@&l‘t ih@ntivarheadssild 16 emgi e ytored
es

war heads, stun-grena , and di spersal systens for
aotlHaunched filval a oanision34 ethiell carals wirssated eto Hye waimare type

i ng, t i cul ar f h
G BEEHT TR, Brefe PRkt OGBS 300 3P J6b Bbigh
pRRAILIY A5 1 dfethes akfoldyRSma saBb@s iave ifipdérBented Nss $oldeng

10 includes a renmotely controlled fuze arrangenment
agtidyhainic swifaceh abiusning 2 fpitlezlog@e dop dagloyment within canister

.1 L20Q7/Q01028 hy the | aunch-controller qr .
SilierBon g srepapedyioister plr BER I Siopfoygd st kigure
desss Bash 28 haakostdsl stgfabé 1ah14,0f6 isheeferasy peowigddvweah a
at least two, and nost npreferably three, different
Ignge ewangement A6dosalleve falding amabwivar andies bigsed br spines to

SHORS 15 ePp ot s IFe rhe SedtPog of MR o ARHIR 1 rom
SAERIBALLELpRERE! SRalHeNBIddA auehed indBgiewd fhematically in

building or vehircle); and a disabled state. The
FigtreeAAd#lSabl ed state is of particular significance

in the context .of the. m niatyre d hi ghl I .
R e e
QRIstR B4 B ok ABd iM6 dTh&sd-héldAhinhet 22| ¢ 6).t] order to
become a purely kinetic "bullet". This allows

I
readecthevmisside goti laundier susable | for handhghs vsg, the launcher is

i ndi vi dual .wi.thout. causi.ng .ipjury t eopl e or .
gt s B B RS, 0 S B3R pegtion of
hedtis bRotdibP b nob EkERHinBY PR kg ¥ W tThd BRctiddForce may be
incident angle flight-paths of the present invention
rpvided weithey tyhat smalk pyiretechnic en¢otion| mehgnigm sort e a non-

t A b , _th b 1.0l M zi ng. -risgk of .th
PRGRFPie SURLE PRETRE SEhe Pt Sl Fiargue e Bl Sl
100 aGRFSIG héthdhital Spriiay SApRelent Bid ReyRAfhatiberiaaf&tént. In

The ‘possibility of converti n? the missile to a
either case, the ejector mechanism is preferably configured not to generate any

rearward flame or hot jet. This allows for launching of the missile at high
elevation angles without risk of injury to the operator.

For a stand-alone implementation of the present invention as a hand-
held weapon, a display arrangement 44 is preferably integrated into launcher 42
for displaying a targeting image, preferably corresponding to the image from
the seeker system 22, for target selection prior to and/or after launch. In cases
other than hand-held launchers, one or more canister 34 including a missile 10
may be incorporated into a launcher mounted on any desired platform, and the
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purely kinetic weapon during flight on the basis of
real-tinme images returned fromthe m ssile seeker

w@bkdosmso4fior conpl eti on of an intended operati oPCT/ICE7/@1028

wi de range of circunstances where the operation m ght
ot herw se have needed to be aborted due to the risk

f extensive collateral damage. 20 As mentioned
‘gﬁﬁ‘lﬁY &rangeraent, gy henlsicatedntaan erhitraty Hicston edjacedtuideor

' ial [ ' ystem {| 32 asspci at ed
Shord DB I8 RO LAY P52, #5000 A e o
loeited: | kane ntebitidy arbghebplatfoasd t o Rra¥al Z‘gﬁtférﬁ%’sand
sensor t shown thereby allowing the mssile to

Sﬁa’i’ﬁfa%ltfégf%@m%kﬁ%ﬂ%ﬁm cnaberfionst ewegutlifipdf imdle loyntext of an

' ' . ;Even in such a case, in 25

%ﬁgggea@%ﬂf%%gggégﬁgg%ggi%@grE’Flﬁf%i nt accuracy, the

cl osiThgniag ages tof FighRE Oﬁ&JS_C,ti@ g d @Eﬂi%hlaﬁ"i%aﬂ%ﬁ?fo?rc%%%

navi (i;a ed gn the basis of information fromthe o
R 3y BehyEd mplppentations of the @@wen‘glrwnfn%raﬂiaangmle 10

| ur,t her i.ncl udes.a

PPT QssoNBEE TR 340 BRE o WY Srutle visen oo for
spleotins S@twéadr at lansit} ofi Mighi-pRECS pes O 'EM;%&%& ROLPR
.@ensor o arenpte location. This allows for renote
1

Gitiates) here, cpgtrpsystosy B60waBrefTablyl 200061 Ga8selddhzely

1S51d €' [ h b dat i a target
"B Rale P 2R Ph e Bl NG o KPP elip et three
diffierget Bighbpath tape volkisk ufie diffedht MexRALA a1Rhddsadps iven
Turni ng. now to Figures 3 and 4A-4E, it is a particdlar
targel; QFgloﬁﬁHbe‘-‘teFB@fh of prdesized dchsrati kypenmsy b feformed by

| | Lssile 10 be stored 5 and
e B o Tl tn TS5, BRol3mius i o ave st

comtemtionsl Qfer Bt fdck PR OfhakiaNg NRlectibh RASIE fprefér?ﬁf,u gfer
the size of canister 34, at |east sone and preferably

Selpsticsr of pdlesisrcbaymafihe Hight-netbstypewis prpf@?tdflgp&gfoatﬁecti by
- d] mec_surfaces ass ng.a fol ded s
npfie, 2 SARERE A MRS S " Th fracin) g o e
lavnniiing uliedtib® fARewithint £cofradpdaBinkOrafgd %PlaH%,’l%Q. 'fltléaéﬁssile
(Figure 10 1). Each wing 28 and control surface 12,
agdfor aynphergesqcty Hisl quriand eleyedominglesof the dgeching direction

r mand o_al Lo foh_‘gin as shown.and i s bi ased
a%g/ Sg%?’fasngs ta§8r0§§1§%ngléﬁt?a @H%staﬁt & ﬁf‘?té‘?n Ioéufgl&h‘?u“mé
ekegienaglof | aunch of nmissile 10 from canister 34 and

opening of the folded surfaces is depicted
schehe digtereny fiight-path types may be defined in various different ways.

According to a first option, the flight-path types are defined by a desired
incident elevation angle at which the missile should reach the target. Within
operational limitations of the missile’s maneuverability, this angle is preferably
substantially independent of the range from the launch location to the target.
Thus, by way of a non-limiting example, the missile may be configured to
provide three available flight-path types: a first “low” mode configured to
reach the target at a shallow incident elevation angle of about 0-30°% a second
“medium” mode configured to reach the target at an intermediate incident

elevation angle of about 30-75°% and a third “high” mode configured to reach
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Figures 4A-4E. 15 In one particularly preferred
i npl ementation of the present invention, canister 34

WO 2008/02@g8 at ed i nto a hand-hel d | auncher 42 ( FPQUIIR20§)001028

In order to render the mssile and | auncher suitable
for hand-held use, the launcher is configured to

eject the mssile with a total nonmentumprior to
theeta@tat' af aﬁf inaident skivhitorpaoglal ini excesmiof abott 5% emdi mgre

k The eJ ection force be 20 provi ded
eﬁ%’rly B§/85a Wheelta-> TR Glret ety ma%q on rregha\rll: smor by
a no A
rbon@ﬁfxﬁlgecﬁg @gl‘ﬁe %ogcﬁraftlr?gféé%ﬂx%'tl% %(g E%ﬁ%loé&hgqgﬁrﬁher

Ki nd
15@6 hagles fr seker:unigom ofthgenhrede masrtbsanzgnbeud'wsélm to be: 20°-40°

angenent. In either cas ctor chani [
F’é’?afﬁp‘}e LgHf 1690 Fard Tk urpg 2.5 a%iogwlgﬁ%fa S’ggno e
r T el I
i SORHRT Y Horbethag [HeSe Bl onaf PUBRBG! BErRliald Tor, the
¢dirdsp<ynd1@gt‘rh@x/Qpémadhom” bad “augf aﬁlaghil paiks, and additionally
i npl ement at i on of the present venfdi s a. hand-

previfleviyagesy, by e&ﬁlgmgaﬁlaaﬁh%\ﬁa pwgh@r agpgee of
%@%ﬁ%ﬁqs hgﬁe?al %gr abﬁg fl1 dg%h? ?)afﬂ g AYigwA evertheless,

etin espondi ng to the i nage
ftio [Ihpdrhﬁf: 3e ﬁb&rthsyﬁfeehffaﬂng floght tpathyedre peinecily aot grciaed

d/ f I
Do m?él Rl b r Shergie CONT Oy Sogaps St SH R e ihabiadgT
ﬁltfglss%i ﬁza%l%n Hgysﬂgeld %ﬁ : ﬁB@Jt ﬁﬂ)s{ 1%11? tﬁ%gﬁ@@%edlum

ute esired pratrorm an

121@68/&&04:4&}&6“ [0t 210 Qdfhchetl apl4a§ car 58/ gdweenhgenpt
be | ocat ed at an arbltrary | ocati on adjacent to

elevston mpgle verd tauprlerdr the pils TR, Pieqprederably non-

B PRt 1% e dfied

ﬂilt@dlﬂ@&ﬂﬂﬁg-@ﬁdo aciatupciad tarped Tothis caée thanforementioned pose

plications exenplified in the conte of an 5
@Fgl%‘#*é 9 IS%IP‘ftthrfi#quntHéo‘éﬁssaéﬁ sSHPRTE g i relative
ghﬂ%@gﬂg‘h{t‘&tﬁé@éﬁ&éd it is a particular
ea ure o tarn par uIarIy preferred

I pl eleitl el s tibt tH&e:apﬁlﬁh@nto deface diff@enttHeadht rﬁiglstipaﬁxs
10 and its associ ated | auncher 34 offer a hi
inclugiing \eptigaerof wteepr ancadendr elewation: @pElgS.HLEFNE ?? Yrofound

gg(%gg+naﬁ y%cgfafl{agé% %no ?t% gﬁf—qg var nh{i@%‘/ gi?% (r:rz]i]; Elﬁatlons the
pfegérﬁrlﬁbbmwippfdvgitfseﬂ defaudte‘Re¢ MeIdy which brings the missile
quickly and efficiently to the desired target. The “low” mode also allows
engagement of extremely short-range targets from 50 meters upwards. The
“medium” and “high” options provide valuable extra flight time for verifying
and/or updating the target designation, and allow operation in BLOS and
NLOS modes where the high trajectory brings the initially obscured target into
view. The high angle of elevation at impact also allows highly selective
targeting of an object or individual in a crowded environment, either with the
warhead activated or with the warhead disabled as described above in order to

minimize collateral damage.
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navigate to a target according to any of at |east two,
and typically at least three, different flight-path

wo yem20s ch attain different maxi mum al tit udeBCT/r20€7/001028

given target. Optionally, section of a desired
flight-path type nmay be perfornmed by pressing a
correspondi ng button, selection froma nenu, or by any

ot heFlgﬁ%s%‘S@ﬁﬂhQﬂﬁe a peeftichindpplicaien Sfothisnakitiol Ta Figure
sel ection. Mre preferably, user selection of

SAe e ket medipdetlyasiblei ﬁgqam alayneheseallqwing achEsch &W flight

rfornmed b
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v%x{lff e Movk!th aitbw @ﬁ&&siﬁdpﬁ%kﬁ‘i@bntt@ tlﬁ’@fnltd’iﬂdd kd¥gatar i ous

erent ways. According to a first option, the
fli gBigyet ﬁAts,(b eko aﬂestw threel dkfy%ranfd@gd?%@f opgatienen the

| gl
r{eugggfgtplf 9[ g)geSﬁr?tzgltvsla ‘?rht 1tgﬂ§| I()'\x%t Isgn(r%)gmo Eﬁﬁ& B Er@ﬁt”

|48 GheRIBAUVAIARNE | bi¥e éﬂwas ‘rgladiforgeref metbtiylo
st antqﬁ)aﬁﬁ i ndependent of the range frggmthe Iaung}r,}

Specﬁicahyl, the rmlbaalet aregaor, is prrsestedyyithaydigglay of at least part of
non- | i

PG e R ADRRR DR R PYT bR by Bt oy fare®
de%%meE@ ﬁjrﬁ)cul? ?él‘% FiRa I GcatioRak#hih NBe tidbgehs at tafget. In this

evation angl e of about 0-30; a
@eeothed et rmqunsmbnnmd Eloslsroni” giar padfarmed epieds toh laungh, gand

OBy BT 40 (eI o TS Bieoes Flesd i
TX%? O@é/ rgl%? i SedRer Hal:‘lgsogye/ 26dQ 28 en tigent eg@tgedtor dBuncher

’dent el evation angle in excess of about 75, and
mve T}m kfircteblis/than 13@1@6 ‘toianeangle effeativerp selegt thedepiged

Contin he sane non-limting exanple, the
F’E% i’ﬂjﬂlsg%ﬁ"éher pose angl es for selecting one
Of tl’ﬁ?fgrgg h%]ﬁ’ear{'&)@?}:' 1H§s)fra?@ eHRsRE (BeRea BPz«40is itiglly

41 - "medi unt node 2; and over 61
(ﬁlﬁsrcureldl fabrh viewelBthel ¢asw|olf IFlgxge 561, @d atient (WaH<40) aryelss 1

are int I
S JRBEALAL S 9E L0 £557 B3RP Ml
8&%&{ OfAhiy case, referred to as “beyond line-of-sight” or “BLOS”, the

missile may initially be locked on to a feature near the target and fired in the

same manner as before. Then, after the missile has reaches a sufficiently high
vantage point to see the intended target, the operator or another controller
provides via the wireless communications link a target update designation input
designating a location within the seeker image other than the currently tracked
target and a corrected target, thereby locking the missile on to the real intended
target. The control system of the missile then automatically corrects its flight

path so as to navigate towards the corrected target.
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provi de synergy by ensuring that the mssile is
| aunched within a range of angles which is generally

waioseen4t® the flight path it is to follow PCT/IL2007/001028

Nevertheless, 10 it is inportant to note that the
differing flight paths are primarily not dictated by
the launch angle but rather by control system 26 which

ensungshd Srhari@bf Bigurd B! drdtheSidri Hand athe@mayThe sblderedily
Wil | foIIom;substantlaIIy the sane "nedi uni  node_path
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d,t t he. di.ff t.
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$8Y) AlpRSY IRAESH dath oMbk tardgt t@)‘iﬁa@fka‘tehé rd-Befiedpabitial flight
to select different height flight-paths, 20 |nclud|ng

otk |towsrdsfﬂlstte@§t ilpasitigants Eickvest prasedurgl lésthelp msviogeed 1n

Bl SR PP P S 0 R g Rl Bl e Bt
ﬂ[&ﬁhgeﬁe ﬁns@,ﬁé aoikiitah ets geeieo “opii&d télgbtn@%km@&‘umtﬁﬁlhh@
ui ck and efficiently to the desir target. The

Th@wr:krmuEroae@e ahdyobe pedorgaaseb the @#m@xﬁmwéf yfyplcally by

short-r. t f 0. et

SRR P YRR G 25 GRS REK oo et UL B lavher pr b @
§dph@id codthailel Qfa ¥ Séﬁtf‘dlleﬁ Yubs§BiOSucHRY Allhdehtddie Fl&l@eﬁ. In
deS|gnat|on and allow operation in BLOS and NL

vitdescaskethe tlaenctheg rand/er dest @pptrblderrn g@,bswn@m mr@ i prefegably

obs ured e Vi e The hi

SRR g oEr it e Bl SHE Wedihel D ey gransmitted
fr@ﬁlgﬁﬁ% Irﬁlgs@‘ viah WRERSS c@AmuRRhNbIHALk ahd despliy@yEiedm to the
environnent, either with the 30 warhead acti vated or

operator He logk- h@aﬁeﬁlasadn eperaisorisushras D08 Libe @perata(geiner

| t 8/ 02044
picsortoRn 5 Bs e b Eo g S8 ST epglf B PPAEE imaging
RRGHE {oCditecRRAbIvERE 'ﬂ%‘ d&firell @ér?etcﬁﬂtth@ﬁ lockbnfthe ¥rgetdOnce a

the target is directly visible fromthe |auncher,
mlrgecb\m bejng trdtleal; thel aperdtpi @tththaWIthm thengeekeraithage o correct

oS A A o PR 9 e
Bl tanal Bn@edehRf kCCQlﬂ'OﬁEIt gfe l5@UheNloop”, the selection of the
controller is given precedence, for example, to disable or enable the warhead,
to switch targets or to abort the missile by deflection away from the target. The
corresponding control signals are transferred back to the missile by wireless
communications.

With regard to the user interface for the controller sub-system, it is
particularly preferred that the controller subsystem includes a mobile computer
46 with a “click-to-select” pointing device 48 for the user input. The phrase
“click-to-select” is used herein to refer to any conventional user input device

which allows quick and accurate control of a cursor or selection of a point on a
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5 1n Figure 5C, the target is located i medi ately
behi nd an obstacle (wall 40), therefore requiring the

wais@soto4as hi gh flight path to open up a suffi cPENL2007/001028

field of view from above to allow successful | ocking
on to the intended target. Figures 5A-5C al so
iIIustrate three di fferent nodes of operation of the

b SarRln, LGP GBARN. ©hEd Rl BEBUL SIS oWSua not

oper ati on, | owi ng
Ilﬁk%%d % & mdusé, e ?d}@hélo rgehckbaH! laaduﬂ}mggt arﬂoe ¢®1iqhwln$1y1ve

the mssile operator is presented with g
sdres in timlastdﬁwo exaniphesg ther tap ol eHEEST RDEY %@e as the

w S .1 he ssile and provides a target
%5%18H§F$56¥Fﬁ ™ desi gnating a I ocation within the
| MagR @8 casd ANtHE bunddd, ddrbalteAgBie tbhike joystek optlon certain

acquisition or " ock-on" is perforﬂeg_q pr i o unch,
embddlxrsanm of éhaamsepfr insiention (epppiay )the deade %‘PC er as 2
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angl e effective to select the desir [

d i ght-path .
lauppkeraimdorder fd cewirol thesliestign Oﬁﬁ%asg‘, Itﬁﬁ{ggmgtlgg Mmaging
scen mh t v2 .
s?qsgfnae{/%s S IO'IIre][g({?ﬂ tglgngﬁlo fdugrehp Tglcg@ ¥1e ?Hglﬁgn Of a

c&r%nﬂwr/r‘emeu%ub-wﬁawefnh@xumﬁtﬁdl@ of hﬁ:wj eisper&hing apgethe
can be seen directly fromthe |aunching pogsit p f'L
pitiicslar agmfrot giregesedothy aerfomestbria ¢achetase- Higy Fﬁsu topt the

ially be | ocked on to a

nW%EPdF@“WQSFS?ﬁ@wﬁgﬁﬁn?&ﬂ%g4?|red in the sane manner

as bafigbagh Tﬁbeﬂper@ﬁérﬁbf hh@ﬂm Hphdscbdeasexeamntified ahove with
suffici en%l y high 25 vanta point to see I nt ended

refergee , tot f’rrﬂéecaper@ﬁ alterpativen ghéTpaéb Res| Ate rilfpeﬁ%m% ory
the wirele t

h&@?ﬁg ﬁ%ﬁho klel? ca;eg agagg"re RE:) Icgoglée tl oéla?? %%erd\%%tsﬁégfj@fa@eral

(ﬁ:@@&eﬁ hyRe_ver ek abﬁﬁﬂcﬁ E@ aGuelectxtthpet. Macke daset @i lgench

a corrected target, thereby | ocking the mssile ogr
ﬁmntmham@hud.laumr@melqoapg eaf a Taterak gRpIPAFh Sireetinn g1y

aﬁg{eﬁ"@ 29 oSl e AOMBCALL Yo FRIJBELSorddinks ik gb ihe Bt
(%%1%@1:8 Mé@?g(?xﬂ&% tRGEH. IARRIHADALODS redardih deﬁmerna rof such

ure 5B, on the ot her hand, there may be no

letieral capp;oaah Siglis | pattseat Lbedigpnssed bglommah@gemﬁmﬁ Fropne

glgtférl?ne 1r|ane?nned?a%otnsa rv%ﬁlt referengeut:o Figure 8B, and are applicable by

analogy in surface-to-surface operations.

Turning now to Figures 8A-12C, a number of further features of the
present invention will be illustrated in the context of an airborne platform. It
should be noted that the present invention may be deployed on any type of
airborne platform including, but not limited to, fixed wing, rotary wing and
buoyancy-supported airbome platforms of all sizes.

As already illustrated in the context of surface-to-surface applications,
the missile of the present invention may be configured to fly various different

types of flight path wherein at least part of certain flight-path types is inertially
24
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cases, a "no line-of-sight" or "NLOS' approach is
used. According to this approach, the mssile is

wo peos20438inched wi t hout any prior el ectro-optiPEl/1L2007/001028

target 5 acquisition, and follows a flight path
according to the selected height node and under the
control of the mssile's INS. Optionally, where
. 22 .  far
AR sy hERLTE AR T Y BTN BREL PRI e
mga#imwﬂ? atrkteasiu_aﬁagae?;;;i_lkaﬁﬁmspn. A | ock-on p_rlocedure
is then perfornmed in Light, in a nmanne [ rt
the ppesifealive Fiaiimgth ShiF gise FnSeapieeb dietimgiiuseto
al 1 owi.n e, 0j.ssif ' 0,:i - | gAn
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usi gdg an i nput device such as a joystick associ ﬁ%}ed
defined tohechieiene Hesiredgnciggntelewion, AfPaF| & Ry grept
optroller s Lol st Ry Bn &
B P e SHERARY T i Mol 15 £ Bty BB Soa

wWHIBS ¥SleBiitvalyeflff €k & padtbblSwithinet 208 Sif tha Rbseurtal)l follavred
the mssile, receiving real-tine ig&ges transm tted,
biyr ermelattivelyi stsieb eteuninah stageepe dhslgonbhirtpcaiion PR iRCHAR

i spl ayi emto the erator. In
efﬁg@ﬁ@%ﬁr}ég tat{h_e' gr@ﬁE#]rgBree ?Eg?lll 2§n "such as NLGCS, the
oper alight Ak BeNustestBO LT @1 heitiaplyciifingd ddtialr dget dfen
directron of regard of the ginbaled | nmaging_ sensor to
fightepath ito temwertisardHer deeny other legised difectiom felalik 1o e

syBar AR QTR vt 1 O BB P B b et =

168805 aheLIREcH ptdvedie ik MRaRLio Mquire thetegdt aad the flight path
new target. Wiere both the unner and a_nore senior

thentonginues inaa matner simdar todhight pate S8efa befose aperatigr of the

controller is  give recedence Qr._e
(5l st e et S i o] Pl AR Forplsd, from the
AiBofROHlatfdif, &Sl herdmotéleddntelieOsubsy@eni r of inany other

target. The 25 corresponding control ‘signals are
conznsdtemnrafoporattrson ththeetwioslsi | e by wirel ess

i cati . .t h d t h i nt
e dSieeb) 07 1o bl St b ML RLARE oY of
fﬁ%gtf- thed hatk thé ?g&@fl{r Lc@h'd%ﬁné wRsYSd patainBtdrdl iRfudéng one
' W

e conputer a "click-to-select” innting
atevoenfaBe following: atagetilpgaiion aphaewed shesgeker image 56; a

e R e RO el I o
igrﬂﬁg{ &tztgrg%e BhriRkidelt devatbs ahglel6058! BapdcPat et fdiddloud
altitude or other visibility limitation 62 defining a maximum altitude at which
sufficient flight time is needed to allow for target verification and/or updating.
These parameters provide capabilities similar to those of a cruise missile,
allowing an operation to attack a target from a desired direction other than his
line of sight and at whatever elevation angle he wants. In contrast to a cruise
missile, however, this operation does not necessitate extensive mission

planning and preprogramming. Instead, the user can set the parameters by use
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WD 2008/ 020448 PCT/1L2007/ 001028 conputer screen.
Thus, options for the pointing device include, but are

wooi08/0kd4n8 t ed to, a nmouse, a joystick, a trackbel/iL20er/001028

touchpad, and a touch-sensitive screen. In the |ast
two exanples, the tap of a finger or stylus is
effective as the "click-to-select" operation. 5 In
he.case of b6 kA% FYgird 8BtiRSncdiatel
of By ufPERrainit Bfbr HUEs 28 SAhORIH KA 08 Bncditely
prioY @ fabfch. enpl oy the hand-hel d |auncher as a pointing

device. In this case, sensors jin the_|aupcher i ch.
det eBtshandreapotedrihal e Tspturaseof Fignre ikt ang] &W%ﬁ%ﬂt High-
Qper.ator_to g - D@k Nt.i N | rect] 0 : :
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deseendime) ficki rafieas wilbbayndrssioad by wee epipaify skilledgn die art
Vi ew,, dependi n p rtic r ;
o bRebarra han, U AbER. BERFRhAT GO Tho PeRBRAmic
sUEhtRNof Sivdiki 00 erasprafecdbingenfiguddsaichythad. dsidghdesplent

the operation of mssile 10 has been exenplified gbove
thiough ais ¢ efeanat elasimereofi B BISSHPtr ?1@159@1@: and more

flight-path,t i i ' KSYE  o
) e
sefhes bpplich@b @ sihce if tetibrsahie alitighie)ofahe Bwech nemcritical.

approach to a selected target. In the case.of |aunch
f r omReeferaing - pasw do| Fighren elOAd@Ce éR jasfeTp0 Tailipis, myssile 10

di ti . e o
PR P L e Ritn T ulhsr ALQLENE 6 BORIC PREAR, it s
Andel subtt allew Fhemeeahgnaifabe irssjietcanidtidiit oatealto turn the

details regarding definition of such |at er_a{5 roac
sekegharrangementisp [ashie B @blestedmpes bwsets atnue d%?‘ES&eS t
ai rborne. platformi ementat i ' r €QCH.;
BEGr éag%‘,’eoatﬂd{hgr e@1 TSE&E% coablhge t?%@’%?r?af@%_\g&f‘ﬁ £8°fhis %nd,

& afsiéd Asfe@peaabheRthe Tanehaginolndet o chriiger &g at
%dﬁlzél?yg nurrbe?ﬁlgf further features of the

2
loass peritally moatainiog the missde before upeh;amd, %C@F?éerégmlwen’f
of .an.airhorne, platfqr . .
e
StrBoR BgoRkRh iedtivn includtighgcorpénenp bf tdtatidresh avto fheikiede
W ng, rotary wing and buoyancy-supported airborne .
Jockingsopmevithf the eokier agrangementy agyianget. ubvp Ailigrenh capgter

&i(s)p talgexntien(%fmesc Eutﬂgr%g _a}'eoﬂl%gtrfe{tgg gch%?rpaltiicgl"l)}; iI{)Fi%ures 10A-10B and
11-12C, respectively.

Referring specifically to Figures 10A and 10B, these show a canister
displacement mechanism configured for moving the canister with a component
of rotation about an axis substantially perpendicular to a central axis of the
missile body. This typically turns the entire range of gimbal motion towards the
ground and allows the high-angle direction of the seeker arrangement to reach
surface targets further behind the airborne platform than would otherwise be

within view.
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30 the mssile of the present invention may be
configured to fly various different types of flight

w@adok/oedags ei n at | east part of certain flight-Pper/2007/001028

types is inertially 24 W 2008/ 020448

PCT/ 1 L2007/ 001028 defined prior to launch. Figures 8A

and 8B illustrate three preferred flight-path types
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stlernafroally @a finat giepsin thyea AyiesemH stalerali PR OBR gt&‘%f%ﬁﬁ A
ti ¢ . . .
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dnoGikeOfpes be Eidtﬁ)hiﬂﬁg: bughr scadfice-meunisk glatforras duiisheult radso
target and t

e flight path_15 then caonti nues i

besnatiedt thet tieltwio typesfal ir@%tom@ﬂwmlo%l%ge%‘@rﬁ,gur&glﬁ HPhe
of .the, mssile nay be networked such that control nay
PER ormed fromthe airborne platform from a

r e tFen RN HoLRY besndisy stk m paaficiiyrlypyefatrébsystem based on
conbi nation of operators on the netwark.. Turni ng no

the thisgile ofghe nresest illllYQ!ilélf)Ha‘%IB%VSauﬁ:g?r?erﬁgesg?rﬁ o P%%e
of , 20 fdight-path. .54 r det,i
ity yaPae RE o YR i o BEE Al T (bl reatly
iRblifvd 8ckiag bikdidrentanatdhes ofithevirewddoices t llevasghemgle

i mge 56; a direction 58 (conpass beari ng.or )
afimagent émbe etogked and wnu%@d|tamélﬁpleobfa¥<f}t9ﬁ-%{ﬂ¥?veﬁ Hperder

Bl ekl LA ST AT GOy b e
it drticdas 6Roskehtidt 4te requiredi fotitheali fferentapplicatidrisch 25

sufficient flight tine is needed to allow for, target. .

ver i flncadé¢rdn aange thegp daffferart modepeafconsrrtionapithQut réquiring
]ﬁqrxa*\éz;afjeg ,rrfo%?t?cbaitiloin,t o8 8! ;ggr{iafla}l? JrBRSRd feafhré ot B present
invention that the control system of missile 10 includes a programmable data
storage device for storing a software component of the control system. In a
most preferred case, the missile itself is supplied essentially un-programmed,
thereby rendering it non-functional in case it were to be stolen. The required
software component for each different type of application is then supplied via a
data connection from the corresponding launcher when the missile is loaded
into the launcher and prepared for use. Thus, for example, the hand-held
launcher 42 of Figure 6 includes a first version of the software component for

configuring the control system to navigate the miniature target-seeking missile
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cruise mssile, however, this operation does not
necessitate extensive m ssion 30 planning and
preprogranmm ng. |Instead, the user can set the
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a sinple graphic user interface such as that shown
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It will be appreciated that the above descriptions are intended only to
serve as examples, and that many other embodiments are possible within the

scope of the present invention as defined in the appended claims.
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m ssile body. This typically turns the entire range of
gi nbal notion towards the ground and allows the

hi gh-angl e direction of the seeker arrangenent to
reach surface targets further behind the airborne

f.ar uld otherwise be 30 within view 26

Wik LS TARIIR S o007 00t008 b gure 11 shows
schematically a canister displacenent nechani sm
configured for noving the canister with a conponent of
rotati on about an axis substantially.parallel to a
centkal dkiynighure FESFHseekPE THHY .COF"Hj‘g’a? & npl enent at i on
of t seeker.: genent where the side-deflecting

gi rrb(g? haaségsgléggén ficantly 5 smaller range of notion,

t han(th he grpiufalifp-of cisrodynatnéd surfdves associopes] with said missile
| auncher to turn the. high-angle ginbal towards a .
desired thadyesaid PHE?@B)P% agfq WHH% ?LE%Q‘?%W\Q?@%‘% ?gl’uéaéltlty
at a high of f - hor &5 Lfr MBS bl biteh taAORAw i oF the
not di rec?tféé%&?osﬁlv?{a%% g‘lﬂ?gor ne g?gtf’o?m Theggffect

of this r@isgilé;on is illustrated schematically as

front views in three different states.qQf,rotation i
Fi gufeds 12 et of 1atdeast; theeg, deiyatpss %i%’ba(%?qq a\{mttte rﬁagdq cotitrol

feature i ssurgaggsa%lr)g?ﬁg@ghg §£’1|dﬁcoh901| fnebers based on

ot her types o such as surfacé-nmounted _
pl at {@r Msa skiékes harrgemlent astoeiatat edtht haid whesile viendyy paisl
of notion (Figures 10A—Iﬁ$ nd Fiigrtl”e 11 ma¥nbetd na
conbi ned. seekerapirgngeiient RRAPYNH AOERASHE fEfSOy mounted o

parti cul arilr%atp[%ee%ﬁ&{i . system based on 15 the missile
of the pr%sen Invention allows use of a single
versign of rédiet nhasdasseatetl wiits siitl enisglebaedy andibendigured

range of different | aunchers. This greatl simplifias
st ocki ng & paepelldpgihe MHISSIFCIRY %‘F“af‘%@'“’é’trs?ﬂég&’nfcos:yégé,an%
al I owi\ng 2 si fstesddd, S41BRIohaH]
to ti pPe""Bﬁging}ﬂsé%’%@ﬁ% %ﬁs%?g&é? teo p’erforr%
opti mal | ysysterfliaffriet withphidstkensrangeneatsandrogh said set
descri bed, various 20 different rmge . of o(yj‘)erati on

are requi péactpgiors, ﬁéidd‘FqﬂFr@?‘ ERCRFPHOEIHES a?ti‘f?t&:sd%? as
to achi eve ﬁ%’ﬁ%ﬂe%é&%ﬁﬁ%ﬂ??@% of operation w thout

requiring ware mno it is a particularly
RhEERY Al fRablife off abtodypamiventrfaces and said actuators are
configured such that a maximum lateral deflection of the missile flight path

achieves a radius of curvature of said flight path smaller than 200 meters.

2. The miniature target-seeking missile of claim 1, wherein said
gimbal mechanism has a range of deflection extending in at least one sense to

an angle of at least 80 degrees deflection relative to a boresight direction of

said missile.
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i nvention that the control systemof mssile 10
i ncl udes a programabl e data storage device for
wat@siomg4® sof t ware conponent of the control sRET/ERO0OV001028
a 25 nost preferred case, the mssile itself is
supplied essentially un-programred, thereby rendering
it non- functional in case it were to be stolen. The
requj red,,soft 0 f r p
of "abpl | JLE: g Tt FERPOISRIne BB Hyfm 2 AherbPid
it Baka 188 ROl 6f Helwetibarwhitie ts adyenmetsisirklative to a

I oaded into the |auncher and prepared for use ?;Fe‘;

bdresighixdirpition ofheaidh mieml@ebqﬁysealﬁaa&ﬁwwa%ﬁe i deftestign
d f t f

RGO PR SEHE ORI e R BBy Rt L Gegparent Tor

m ni ature target-seeking m ssile 27 WD 2008/ 020448
PCT/ 1 L2007/ 001028 according to a first set of

naV| gat i oFher uhmmtlseutmgdt—sﬁe@klrgjrrﬂ%sde Qfocbmlf]ac%’hefem said
Ilcatlons uch s thase descri be th r t
R LIOE EACORBEN O SR ErUET P dp & P B LT R &

avﬁﬁsst'lﬁﬁ ngAISIFIPQEE&fOﬁE Wen missile 10 is I oaded into

aunche rst software conponent is | oaded
into the progranmmabl e 5 data storage device and the

le b f t f 1 ssile. ) i
S fnsisaﬁ yfﬁéﬁgwﬁgé deraebrocliing GHOA of FROPnG PRSI A
r?cgﬁ,e r 18 CPSP gﬂ'rgﬁ\fgrr $1c0fdy tﬁfg thD SniSGiel 9ar ﬁaﬁ%‘ﬁ?ﬁ @Sé'gd of

contro stemto navigate t
b@hﬁkﬁﬂgOQmHaBgeﬁﬁE@thﬁ@oﬁﬁSSl|e according to a second
set of navigation rules suited for the air-to-surface

flight paths such as those described with reference 10
to Figure

8B t.00, Y b
ai r - Po- suﬁ‘%é@‘nr‘ﬁ ' aégl_l%%’gelﬁ%g org%iq‘g rgtfﬁé%lzclde‘gﬁgsﬁl e
niﬁﬁ%ﬁ*{ 2R d%hadstE n%%&r\é’%ﬁl FRIBeReNalMgrdngaded i nt o

auncher. Even within the cl asses of
surface-to-surface and air-to-surface, different

| aunchers confjgured for different. op t.i onal ) i
scendri os hﬁ)fn@ﬂ%vlied@fgeééﬁlﬂg%dﬂﬁﬂf‘g g ecgzwg)atle Jvherein said

p lél‘az ﬁ‘g[)? ASUWRRG Surkdted ﬁrﬁﬁdetsoch?&a&tts bt Neasitve dodfrol

corre pon I ng operational scenarios. It should
sEfaB@t adch heft sdibiesepr being pindepdndspibicicahirellerty by one of said

dual-purpose or nultl-pur pose har l,oadi n
astuaors foF @ﬁfltrglémgm?aﬁeffew Renge pf Gl Bidh dPd i O the
| aun chers Is believed to be of patentable significance

IBE?Slde the context of the mssile of the present
i nvention, for exanple, in nodifying

8. The miniature target-seeking missile of claim 7, wherein said at
least two control surfaces of each set of control surfaces are mechanically

linked so as to actuated together by one of said plurality of actuators.

9. The miniature target-seeking missile of claim 7, wherein said at
least two control surfaces of each set of control surfaces are deployed

symmetrically about a central axis of said missile body.
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20 operation of mssile intended for both air-to-air

and surface-to-air applications autonmatically when

wo 2ookeeD48® t he correspondi ng | aunch system | t P@U/I200%001028
appreci ated that the above descriptions are intended

only to serve as exanples, and that many ot her

enbodi nents are possible within the 25 scope of the

presepnt i | | e
De W 2000 DT 3 oS SERRRETE ARl R
mhaXimbm Aatefiahi deflecitort afgte- mimrhenﬂlgint sth %emorms 8i latgral
(a) a mssile body: (b) a of aerodynam c

@ﬁh@&@%ogéfslé%ﬁté%%aw%R’?egﬁfigwfl‘ BT 6087~ sai d
plurality of aerodynam c surfaces including a

plurality of control surfaces for controlling roll,

pi t chiandTy@wnhiathe tatb@Sebling ( Glisdllesedf oflaiat I eaftther
three actuators associated w tﬁ sai d control surf aces
comprisog & whihiead deplpyedibingaidmisie bedy-(d) a seeker
arrangement associated with said mssile body, said
seeker arrangenent including an imaging sensor nounted
on aj,gi mpgl Wﬁiﬁﬁﬁ‘ésiﬁr étes)eefé ?0%1%11&0&1(”01&&50@' afueter
with said m ssi body an configured for propel |'i ng
doleprivirgsan iaetial nmv1gatum<sym¢m suheioteid ovidlpenad pragaesor(f) a
control systemincluding at | east one processor, said
control system associ ated with said seeker arrangerrent
and with §3i 9,58 e ﬁ%‘f%é@&ﬁé $nissIRI G EQRKI O, @H&Elﬁr@ald
controlling said act ors so"as to navigaté the
;i'fb@é‘sbdnelst eorifigubedy®t navipsteethe makite pfter Buhtly acfording to an
aerodynami c_surfaces and said actuators are

iporifelly deted tight ikt a maximum | ateral deflection of
the mssile flight path achieves a radius of
curvature of said flight path smaller than 200 neters.
2. The m nipat yhigidhdegehroseedeklig hissild eobf cleindi M Lfurther
wherein said ginbal nechani smhas a range of
chehprestng o rwieelessmdinnguiinatigns| lerécs@sse%teééw%‘e saig processor for

transmitting images from said imaging sensor to a remote location.

15. The miniature target-seeking missile of claim 1, wherein said
plurality of aerodynamic surfaces are configured such that, during descent

through air, a terminal velocity of the missile is subsonic.

16. The miniature target-seeking missile of claim 1, wherein said
plurality of aerodynamic surfaces include a plurality of folding aerodynamic
surfaces assuming a folded state for deployment within a canister and

configured to open after launch to a deployed state.

17. The miniature target-seeking missile of claim 1, wherein said

control system is configured for navigating the missile along a flight path so as
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an angle of at |east 80 degrees deflection relative to

a boresight direction of said mssile. 29 WO
wQe@8/02R@148 PCT/1L2007/ 001028 3. The m ni at UPE€T/IL2007/001028

target-seeking mssile of claim1, wherein said ginbal

mechani sm has a range of deflection which is

asymmetric relative to a boresight direction of said

m ssi Le ho ' Sax{flﬁ% hE elc?Gsh Aholdedd gehiepthan 75
toe&qagﬁéﬁ%au&%deoﬁa%egia?ec | oﬁfe? g eg:'t Feasts about 120
dégedsees of f-boresi ght. 4. The m niature target-seeking

mssile of claim1, wherein said rocket notor is
configured for accelerating the mssile to a maxi num

speed of __at l.east 100 neters 1S€ 5y : :
m ni g&-ur ér}{eapﬁ%lﬁgjﬁeéi%gﬁ ’Ser%ﬁg’s% %Zsrsgf% égﬁgllglrrnn il ¥ grre el said
SRkSl sfsREKEE dRMRNrddS t6 @Rfiicaub@detnra phaelir of imoddshfor
M ssile to a maxi mum speed of between 130 apd 180.
nawbsti thermseibohda gBenBuefans Hrgatpleng Apgee %’fg% 1% IH@htY of

mssile of claim1, wherein the mssile has a nmass of
HightrgetyPRlin t wo- and- a- hal f kil ogranms. 7. The

mniature target-seeking mssile of claiml, wherein
said plurality of aerodynam c surfaces includes three
sets19f arhd easihturewargerteeking reissiteacled aine 48 hwheresmp dirst

ts being independent trolled £ said.
ch e e b BB TSN o R B G ABITG G fgpde

itch wy of 1 heih Rinssi | e. 8. The miniature
t %}%%%ngggﬁ?aﬁ%ﬁﬁﬁ%& F}a{pg}% claim7, wherein said at
| east two control surfaces of each set of control

surfaces are nmechanically _linked so as tg actuated
t ogePRer Ble oneiabre taaget-s5eking pupsplet Cg%{fhla‘% relg eachof

mniature t - sgeki f. claim.7 .
S PSSR RRPCHIR 7 BT Eedogi sl spRgnin
deShtd Qﬂlcicfeﬁf flacaronameldanhoyeathcesagaet ri cal |y about a

central axis of said mssile body. 30 WD 2008/ 020448
PCT/ 1 L2007/ 001028 10. The m niature target-seeking
mss i?.ll.e OTA r%llrglmr?relr’nis\éﬂg rsyesiter:]mslr?(;lgding the miniature target-seeking
missile of claim 18, further comprising a hand-held launcher for receiving and
launching the missile, said launcher defining a launching direction of the
missile, said control system being configured to select one of said plurality of
flight-path types as a function of at least an elevation angle at which said

launching direction is held prior to launching of the missile.

22 A miniature missile system including the miniature target-seeking
missile of claim 1, further comprising a hand-held launcher for receiving and

launching said missile.

23 The miniature missile system of claim 22, wherein said launcher
is configured to eject said missile prior to operation of said rocket motor with a

momentum no greater than 20 kg.m/s.
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maxi mum | ateral deflection of the mssile flight path
generates a lateral acceleration of at least 12 G at
wa2epozEsof 180 neters per second. 11. The m nPElL/r2€07/001028
target-seeking mssile of claim1, further conprising
a war head depl oyed within said mssile body. 12. The
mniature target-seeking mssile of claiml1, further
co i Si an. i. tial: ' ' : ey Bcher
B e A S
iR 18 Ghctet AidthiddsmWRergédingadaid missitressthout seleasing 2
configured to navigate the mssile after |aunch
reaceoddlamge.to an inertially defined flight path. 14.
The m niature target-seeking mssile of claim1,
further conprising a wreless comunications |ink
assogq at efh M5 thiRiRCSSRAT of @laimtIARehdréihi 9agd missile
i mages fromsald i magi ng Sensor to a renote | ocat. on.
2dd saifihlaundlirer fhuther nahuglet coswmiterig of & STiTedessf COFTRPHLATIONS

wherein said .plurality of aerodynapiCs .
i e A e AR T
sl il VS0P oo lclingia NaRBWiflésh oulzaaiaiontOlnkThnd
mnia urge target-seeking mssile of claiml1, wherein
viridn sididairichyr Girttesriodydesriacussuribaete devige | fgeaipgdating a
plurality of foldi. aer odynam.c_, surf.ac '
ohBFEbY st Ao tardst VHBR GPHEIRPERE () oL USROS S e
c@ﬂﬁdﬁ‘g&ﬂtﬁﬂs iiﬁk%Eﬁ@algétt@ﬂdaieaﬁgmots@idan@ﬁm. oyed state.

e mniature target-seeking mssile of claiml,
wherein said control systemis configured for

navi gating the mssile along a flight_.path,so as .31
WO 2868/ 03be BnieRF ImBBIE RGP0 SE CHE PRaLRtEnSORIT e
target at. an ingi i | ey;Qf £ kubdyaem
Rl SlpellelppSIRRE R XY B e e P
iAblugingl Alidplayier éisplagaizdmagentutpit Symstseid insagteg séngor 2l
to swtch between a plurality of ga?s far, . navi.gating
& et Pyt deace Hrapgaiinga §‘Eﬁﬁff§%’ém(°§gg N e lg‘r?%esof
a plurality of flight-path types. 19. The mniature
target-seeking missile of claim18, wherein a first

27 The miniature missile system of claim 26, wherein said controller
subsystem and said missile include components of a wireless communications
link, transmission of said images from said missile to said controller subsystem
and transmission of said user input from said controller subsystem to said

missile being performed via said wireless communications link.

28.  The miniature missile system of claim 26, wherein said controller
subsystem includes a mobile computer, and wherein said user input device

includes a click-to-select pointing device.

29. A miniature missile system including the miniature target-seeking

missile of claim 1, further comprising a launcher for receiving and launching
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of said flight-path types is configured to achieve a
hi gher maxinum altitude than a second of said

wo booglozopaat h t ypes. 20. The mini ature target - seekirego7/001028
m ssile of claim 18, wherein each of said plurality
of flight-path types is configured to achieve a
corresponding desired incident elevation angle at the
sur f.ac e t arget i O S airbome
B eGP ind ARl Ry PRGN CHET o)
}%Jt@h{{l 18 further conprising a hand-held | auncher for
recel ving and launching the mssile, said | auncher
defi ni ng a launching direction of the" rri ssile, said
cont sten1be|n nf i ure t
pl urg(? t&?rmn?‘?"iulj%gusﬁgi? ﬁy et Cé%mz ‘Uncet rlgglﬁsag a%ﬁblﬁjer
@Rk an eI evation angle at which said |aunching
cﬁrectlon is held prior to launching_ of the mssile.
22. @)mm a:anms’er nfios sit| keasty pareadly IAg t&lﬁemﬂﬁsaﬁ diediore
t ar get - seeki mssile of claim1, further conprising
a hand- hel2Hng Gﬂ@her for receiving and |aunching said

m Ssg )& £3canldté fﬂliﬁlédeﬁfeﬁt Ming Stidn@sns y Sdlestively cipeiable 2o
wher el'n sai da 'auncher is configured to eject sajd

m ssi | e pdisplace saidpeniater @ﬂa‘@f/e trathe aithokrs Pleifesp thiopgh 2
nmoment um no .greater,. t han 20 8/ 0
PCT/ | L2000 &d?%ﬁd% aT‘f‘PénPﬁ Pg{‘%rré’%r%h“’ggs%%gs{os?%%

cl ai m 22, | gl \wiR b4l d lsealee R hndenednt €5 taagete] ect or
mechani smfor ejecting said mssile w thout rel easing

a rearvvard flame. 25. The miniature mssile system of
claim?22,' wherein sajd mssile aunch

furt ﬁér | 'ﬁép @aélaélgﬁﬁgﬁélllﬁ gysigm apfvﬁ?@g} 3@,Swhere1n §ald motion
1{119]1“?‘% £R gg}}lf) ?f fo[?%? i’\?‘g&ﬁé Qut?s@dnﬁaﬂ??&%h@ﬁo a central

ylng i nages from sai
iﬁﬁ@ﬁiﬁﬂﬁﬁﬁﬂ@bo&yansn1tted via said wirel ess
communi cations link, and wherein said |auncher
further includes a user input device for updating a

Cu”?ﬁtss. ackqu}lrg Siie W 53 oe5@hith Bﬂa%érefu&”s?xd motion

tran ess conmuni cat i ons

AchREIL CoMBEIRLR of Redfion BbGiRiaf axisssibstanti by pélfbendlcular to a
mniature mssile systemof claim22, further
enbp! gs nfjsad missile body.

33. A miniature missile system including the miniature target-seeking
missile of claim 1, wherein said control system includes a programmable data
storage device for storing a software component of said control system, the
system further comprising:

(a) a first launcher for receiving and launching said miniature target-
seeking missile, said first launcher including a first version of
said software component for configuring said control system to
navigate said miniature target-seeking missile according to a first

set of navigation rules, and a data connection for uploading said
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controll er subsystem separate fromsaid | auncher, said
controll er subsystem including a display for
waolz@ploasitsrg | nages out put from said i magi ng sePCDIL2a07A01028
a user input device for updating a currently tracked
target within said imges. 27. The mniature mssile
system of claim 26, wherein said controller subsystem
and said pissi [ f: 3
communi capbag sty et orf B aRRkAeRind, $hd piaidnpable
sai d m ssidigsfoeagealedticeomid ol | er subsystem and

transm ssion of said user input from said controller
subs{®t end tsecers trunghessiar grepeivHg b‘%‘{n flwg@g\,?aéd Jgyngpture
W rel ess gonmuni,cat i | i, k. 1 nj d
i sei Lo sULBTERTE |“§Ps§n1628,5]ilamﬁ$§§%‘? el Bl p secon
subsyst emyémiohUsasidsdobirk eoagopeitefor canfigwiver sdid control
user input device includes_ a click-to-select, pointin
devi ce. 2system nitei savigateniseid | miriplre fararirsgaring dpeste

m ni ature _target-seekin L.SSi ke of ¢l ai t
conpri si nﬁccgr(%g%ni%gr S?‘%)P d?](se%ei()%/i%ag %fglgﬁl gﬂ%séh% ah%ta

WO 2008/ 02981 RCToH LBRATING 0P 8ecdrldevertiss i dfesaid abfiware
| auncher being configured for npunting on an airborne

pl at f or m c@OpPOrFmb P AugPregrammablq ¢ata §torags dsvIce; ai m

29, wherein. said | | - ani

shigh S SR B PSR A L EE o C ho R B, R firt
soB WP GhvigaAch (Biks &f GARtddefroni sqill dsnanhclee cindricsonding to
sel ectively operable to displace said cani fer

seal secpndsetof nhegatiomoesd! fruachet ﬁww&ﬁf@ﬁor&f apehesn

i ncluding a conponent of rotation so as to facilitate

| ocking on with said seeker arrangenent to a target.

31. Hhe nifpabiifutd S8R SY8drRnafoblalth 833N Wherelhedigi first

said nmotion 1ncludes a coriponent of rotation about an
lasnches iths hamd-held| lpunrhen and [whesein seishfisshibet ofnayigstion gplgs

mssile b . 32. The mniature mssile system of

FE &P 1@93%@@%ﬁe-§%§%%gﬁ%ﬁpaﬂﬁc| udes a conponent of
rotati on about an axis substantially perpendicular to
a

35. The miniature missile system of claim 33, wherein said second
launcher is configured for mounting on an airborne platform, and said second

set of navigation rules are configured for air-to-surface flight paths.

36. The miniature missile system of claim 35, wherein said second
set of navigation rules generate flight paths with a cruise portion which is
within 20 degrees of horizontal and a terminal portion with an angle of descent

greater than 75 degrees.

37. A missile system comprising:
(a) a target-seeking missile including a control system having a
programmable data storage device for storing a software

component of said control system;
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central axis of said mssile body. 33. A mniature

m ssile systemincluding the mniature target-seeking
wor@siok@4of claim 1, wherein said control systRPOT/IL2007/001028

i ncludes a programmabl e data storage device for

storing a software conponent of said control system

the systemfurther conprising: (a) a first |auncher

for receiyi i | Qo ihar; ie. said

seek i(@; mé{ s@?? Zﬂﬂgi{frg |hlra gxgclﬁ% %glt@e{r&%téléﬁgfl%gﬁggf i rsst

ver si on ofirst $mindhadhtiwding achrsposreion of saidsoftvarpiedngpnent

said control systemto navicqteS?aid mni.atu

4

: re.
tar get - seb¥i RN saidc EOMERINEYSTER lf PpEiBates §gid pfarget-
navi gati o ! - i BRIeREI A1
oo 0 3a N eR s as b HRR LT Tos R e @ o
ver si on otlataaiotinsmionviar ephadignend firsitersan of said software

programmabl e data storage device; ,and (b secon
| auncher FOMPPREAE VP sgddneet qﬂ%aggq%rge,ﬁw%a?

targqty Segksie@&cmaﬁﬁ# ef ’foﬁﬁhﬂ?lﬁﬁggﬁq thl%‘é[lge!&'inéf fgl‘r?ésﬂg,i 43

a second “version of said so re corponent o
confi guri secomdi Munert rmcludmes besacond naevsigate sad dsoftware

m ni ature target-seeking mssil according to a .
second sefOBPOREY f@‘éFP%fr%EWH}ge%%lg &hptrg! Wa#eé‘g t pamigete wid

for upl oa%iﬁ%ﬂff@“ﬁrﬁ?—ﬁ%@' %[n%:flﬁen a@ordidl CtoS 8f dWBAE set of
conponent into sald progra e data storage device,
such t hat nawigdtion niled, une atdatgeinnedeki fog upledingesaid second
navi gates according to said first set of navigatipn
rules if NEHRMESA] softwatecampanent igihsHd Progl abfe data
accordi ng i.f..second set of navigation rules if
| aunched fg{rog?ﬁez(ge: Second | auncher. -34. The mniature
sichsihbe ssiy sheyt-ofckdlgaiizsiia, navigates accoadidg ftorsatd first set of
| auncher i s a hand-hel.d | auncher ang wher ei n aaid 4
R3vigatiogetules lfnlwn%m FAm, satdshirst, laungher P‘E;CL AEEPTHIRE to sal
LhASE drAasist j % LB MR ur e
%%gé?sl;egt ng%%?%%r{l%?ﬁlé%éallf?hg%g@&mﬁéﬁnesi%n Sé,eai d second :
| auncher is configured for nounting on an airborne

platform and said second set of navigation rules are
conf i Fur ed Heomiripfure gnissifer srwem| piyRlapas hswheremn said first

launcher is a hand-held launcher, and wherein said first set of navigation rules

are configured for surface-to-surface flight paths.

39. The miniature missile system of claim 37, wherein said second
launcher is configured for mounting on an airborne platform, and said second

set of navigation rules are configured for air-to-surface flight paths.

40. A miniature target-seeking missile comprising:
(&) amuissile body;
(b)  a plurality of aerodynamic surfaces associated with said missile

body, said plurality of aerodynamic surfaces including three sets
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36. The mniature mssile systemof claim 35, wherein

said second set of navigation rules generate flight
w@aioss20ag h a cruise portion which is wthin POI/IL2007/001028

degrees of horizontal and a termnal portion with an

angl e of descent . greater than 75 degrees. 37. A

m ssile systemconprising: (a) a target-seeking

mssile i %{e }éggﬂgvoaco%%i 5 acRY $dredBnbdMingdod, pitch and yaw

progr anma ata storage device for storing a
sof t war e of gledssgdeit of said control system 35 WO

2008/ 020448 PCT/1L2007/001028 first |
for (chunéhpeigof dckratorp FpodEet éfg}‘ rﬁ%éi :tfl%e %%%J go%?lgénshid
| auncher Jneludip gufdlgggﬂcfeﬁ{ly \6hiShIAAs RhclSaf $hi® St WREStrol

conponent or co urtng sald control systemto

navi gat e sadflacest ar get - seeking mssile according to a

first set of navigation rules, nd.% dat a. ci?nrbe ti 4

for (M oddiSeRKes ATEMDEEPERt JBPSRtY BENSSHY BEFNaE

conponent_ int o, Sa l§ ; {QkaItholawdcss a
sebdr argﬁxlggmeﬁﬁﬁ{cﬂﬁomg’r aff i %fhgs .

and (c) a secon auncher [ aunchi ng said
t ar get - seglibatmetissidne, said second | auncher

i ncluding a second versi.on_of.  said sof re 0 nent

for tnf i@mqkﬁbn@‘&?fcﬁsé%%t%Imgy%gmlf%femg@?e%gl ed

i i atur et 8GR AEK NG Fobln @GR litdohie spegh andd
g

set of nav o rules, and a data connection for
upl ogli Nga $Bhiols e inviedmigoat lehstsariedprupssnar wid control

conmponent into said progranmable data stqrage devi.
such t hat systany assepigiad. ‘é’%& ﬁ?%%k%?ﬂaggm?f&@ﬂge@ Saif Set
accor di ng ' [-4S ' LORid adt8Stots
aunched 7 Si8bf, il RopRpl sittom DK i A4 st fioklso s

said sec@nshvigite e mBvilgimtad arget,ul es if | aunched from

sai d second | auncher. 38. The mni ature, m ssi | st
whereinaisad3 plurghiyr &f nagrafynamics Purl%?'cgﬁ el sat %\G%ugtgrs e

hapd- hel d c . : - rst et oath
(}qggglérgﬁl Sélﬁi‘l ﬁﬁ%e%' %zg%@ﬂ%‘o%%ﬁ%%&?g? dJfithé tmissile Fight pa
Ik A6 € ridnsSof duresturel dfghid fightysth $@allaitibam2N meetare

m ssile system of claim37, wherein said second

41. A method for operating a surface-to-surface missile comprising:

(a) providing a target-seeking missile configured to selectively
navigate to a target according to any of at least two flight-path
types, a first of said flight-path types attaining a higher maximum
altitude for a given target than a second of said flight-path types,
said target-seeking missile being deployed within a launcher
which defines a launching direction, said launcher being
displaceable to allow variation of an elevation ’angle of said
launching direction;

(b)  detecting a current elevation angle of said launching direction
prior to launching of the missile;

(c)  if said current elevation angle lies within a first range of launch-
pose angles, selecting said first flight-path type; and
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| auncher is configured for nmounting on an airborne

platform and said second set of navigation rules are
wa@oemBioggned for air-to-surface flight paths. 4BCT/A2007/001028

mniature target-seeking mssile conprising: (a) a

m ssile body; (b) a plurality of aerodynam c surfaces

associated with said mssile body, said plurality of

aer Mondiie tise BBt & se2bnd\@ange of
2oogﬂ%2o 4§m§c#%?%§d8§/oéﬁo?§§ ofsatlleast t wo coﬁ%rm
sur f aces ligichqoee angles, sglecing saipisecond hghtypash ipet he

mssile; (c) a set of actuators associated with said
three sets of control surfaces for independently

cont oII f ' I =X
(o) 42 o SRR DERRIE £ Thdilin M o loast b HRALparh
g@;@@fwﬁé}l ﬂcluae%&ﬁr@ﬂrgawame@tpeg g m@ﬂm@l ﬁmthlermgrrmgsmg
ensor nmounted on a (gl nmechani rockefh1
sefedtong mm%ﬂgbt—mhﬁwaosarﬁ QTN eff‘daw%ﬁag% Jise el iates
th [. -
tnisLiah® B rn o BT 10 48, afboRd R (TN AEF Bl lfnch

{RCfhSGerlappl cont rol system associated with
salgﬁseeker arrgﬁggnent and with said set of

actuators, said control systemcontrolling said

actuators_so a te,the mssil.e ¢

wher &3 n sEAg ﬂlﬁdtan{’ a@fh& e IR Slloguq’r a%%‘gtag?}ggéond
LRLo E &Qﬂfi(gﬁ’év%dasé&i’bs bading dezkedvintident

fﬁg}#gﬁ aXIE fggegl E%ﬁ%ol n%f the mssile fl ?ght %at h

ebs/biiey asgla at thditagebf curvature of said flight path

smal l er than 200 neters. 41. A nmethod for operating a
surface-to-surface mssile conprising: (a) providing

at aréget ?gelﬁll f JLE8h]E 48 ogriqle&lﬂﬂ eddtRss&l feldenebMvation

navi accotrding to any of at |east two

aanIe%F sdla st ﬂlgmeﬁath ay;feuﬁ gieated tisei 75 ddgredst - pat h types
taining a higher maximum altitude for a given
target than a second of said flight-path types,

45  The method of claim 41, wherein said missile includes a
gimbaled imaging sensor, the method further comprising:
(a) presenting to a human operator a display of at least part of an
image from said gimbaled imaging sensor;
(b)  receiving from the human operator a target designation input
designating a location within said image as a target; and

(c)  causing said missile to track said target.

46. The method of claim 45, wherein said gimbaled imaging sensor
has at least one maximum deflection angle extending to at least 90 degrees off-

boresight.

47  The method of claim 45, wherein said gimbaled imaging sensor

has a range of deflection which is asymmetric relative to a boresight direction
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said target-seeking mssile being deployed within a
| auncher which defines a |launching direction, said

wo 200808 bei ng di spl aceabl e to all ow vari at i PCT/0f20eM001028
el evation angle of said |aunching direction; (b)
detecting a current elevation angle of said | aunching
direction prior to launching of the mssile; (c) if

9 nSNTe0; ' lof dbf1&R10H dxidrding fol 68 difion
of il gifs" U B R g of dphEdiol b |
td Atiledst aaith 20 dpgreenoff-tRi7esvght2008/ 020448
PCT/ 1 L2007/ 001028 (d) if said current elevation angle
lies within a second range of |aunch-pose angl es,

sel ecting.sai d second;f.l | glat - t . .

of c&ti m 41° %ﬁqé?ééioﬁ Csl%lllmdg'gt Vﬁgegéslfl %/a,\i\‘g Sﬁzblgg%fz-g gegtgﬁd AgDQ
dispRES réc%fvﬁﬂ%ﬁ thipel debgorvtibhiingutf had)bausiey srid ypssilet toetrack
nmet hod further conmprising _selecting said third
séiditgriget wvaperfosmed priordaisaleeting wid fisytop aeqond thaRyrrath pe-
within a third range of | aunch-pose angles, said
first, second and third ranges of |aunch- poses being

non- gyer | ppp Iﬂ?@l}lOCﬂ' 3f cldif a8t Koered] stldapisehlingWees diufnan
i

each of sald st and second flight-path types is |

opesit@ne detfornaahit evecationormetpibenisats lderihesdaidianage being
el evation angle at.the target. 44. The nethod of claim
trpgsIied Vi e?&f@%@ﬁf’%‘é"ﬂ'nci dent elevation angle for

said first flight-path type is greater than 75
degrees. 45. The nmethod of claim 41, wherein said
m ssisbe | Mh uitlsocof ghaithabedheragsad mssidofyrtheh encludes a

met hod further conprising: (a) presenting to a human
voipel psstaommpupRatisng ings and Whetedt said pf eSS’F“%ﬁ%"“i“ﬁsa@tgegs?é%ef

sai I_nbal | magi ng sensor; (b) receiving fromthe
lﬁ’fﬂ’f&n Sg@r’f&%%%}é-a target designation input designating
a location within said image as a target; and (c)

causing said mssile to track said target. 46. The
met héd. of Thk aethotbof aiiar &0, fusherFoginrsdi®ed i magi ng

sens?g) receiving from the human operator a target update designation
input designating a location within said image other than a
currently tracked target as a corrected target; and

(b)  navigating said missile towards said corrected target.

52 The method of claim 51, wherein said comected target is

obscured from view from said launcher.

53.  The method of claim 50, further comprising:

(a) presenting to a human controller other than said operator during
flight of said missile a display of at least part of an image from
said gimbaled imaging sensor indicating a currently tracked

target,
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has at | east one maxi mum defl ecti on angle extending to

at | east 90 degrees off- boresight. 47. The nethod of
w@b@sieodss wherein said gi nbal ed i magi ng sensoPCT/H2807#01028

range of deflection which is asymetric relative to a

boresi ght direction 38 WO 2008/ 020448

PCT/ 1 L2007/ 001028 of said mssile, said asymmetric

rangg) of t 118"¢ tAbétagidatndésdziaition

| eas abog%ﬁ%gg %cggrtgéégﬁglfq?%%gtrrgy ght . g4S£ﬁdThe net hod

of cl ai midft ddsegnating salatagor pethoh Spldegéﬁtﬁq pthep than said

di spl a receivin target desi t|on i nput, and
caurs)l né cargntly §r§&f‘% tf"ige?'flsa?: Rorrgcg?cg 2[5 Ialoar e

perf ] $drfeztedabrgeecond
fli g - pg}aﬁ{é(aghégadgﬁls%iﬂo?r\e%{%gégmof cl ael mr 5, Wwherein

said presenting to a human operator is perfornmed at a
| ocation renote fromsaid_ | auncher, .said i nage bein

trans#i t tEee wethadest (caimoSEavheregt 31if gpresesng figed huthan
CPWE&EF& ds pgrflowl%%’? A ?erﬁ@ﬂedfr&lsﬁ%i'uﬁ Ealnidhé D %Eud image

Iess coimruni cati ons and’ wherei n

beRlodrPERRSAWEetbE Y suidlockast af t er | aunch of said
m Ssile. 51. The nethod of claim50, further

conpri Si ng (a) receiving fromthe human operator a

rarg % eﬁf{pg?@ggnﬁ thon § nﬁ%&;er%%&sgﬂfatc'oﬂgc@d 'farget 1S

| oca t an a current

oﬁoéaﬁg&ﬂomle@tfr@ﬁ sﬁdqgﬁr{cﬁﬁi ed target; and (b)
navi gating said mssile towards said corrected target.

52. The nethod of claim51, V\herel n said corrected
target is_ obscure c%fro Vi e rom sai d | auncher. 53.

The A6t holihemethosi ghakpm 3Q; fekist COBRISIE ng: (a)
pres g@g Ir ngrut)noto‘e‘sah?J F@J&ﬁﬁﬁ% %rtgllge? HeQERiont iNAR, 5lia@lin@hmg said

oper urin d mssile a disp

at | east ﬁﬁs"silectﬁ fa]howmglﬁltfai dhghtsaatil aggariakdd sm%@eilmed

sensor indicating a currently tracked target; 39
flight-path’type; and

(b)  after receiving said target designation input, navigating said

missile towards said target.

57.  The method of claim 56, wherein said target is obscured from

view from said launcher.

58 The method of claim 41, wherein said launcher is a hand-held

launcher.

59.  The method of claim 58, further comprising ejecting said missile
from said launcher with a total momentum prior to operation of a missile

propulsion unit not exceeding 20 kg.ms™.
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WD 2008/ 020448 PCT/1L2007/001028 (b) receiving from

the human controller a target update designation input
waleasyemEbs ng a | ocation within said i mage ot hePCT/Hz007/001028

said currently tracked target as a corrected target;

and (c) navigating said mssile towards said corrected

target. 54. The nmethod of claim53, wherein said

presgpti r'lgletrﬁetﬁob IR hint SNt KRk sai® nidssiletiagedpRiality of
| ocation renote from said | auncher, said image being

adrodnsimit t eafaes esessing @ dobdsiddstatse atiporto w8 e@ing satd
met hod. of cl ai m.53, wherein rrected

AP POATH A G OB PSR e dons od eRiHtie Safd
ef%f:ti@?ahm&n ofurther conprising: (a) prior to said

rec

ving a target designation input, |launching said
mssile to follow an initial flight path according to
sai d sel ected fllght- ath type; and. ﬁ_{%) after
recebli ngh gwipsler afgﬁaa%@r@mig%wmmﬁ  navi gating
said mssile towards said target. 57. The nethod of
cl ai (@)56,a misilebndysai d target is obscured from view
fromsaid | auncher. 58. The nethod of claim 41,

wher ghyn s & W&ﬁf d Seployransitiialseid thsifchety;, 59.
The method of cl ai m urther conprising ejecting

d
sai SS commtﬁﬁl%ghg lgllimﬁﬁjg&{%?\/rm%@sunt@h tc%hlrﬁﬁm'ﬂ&ﬂr@

prloF to Operation o ropul’si on unit not
exceedi ng 20 kg)frgn s 1. d40 WO 2008/ 020448
PCT/ | L200"erste ipe8log 9 The et hod of cl ai m 59, wherein

said mssile has a plurality of aerodynam c.surfaces
assufdng a reobotdyl emiodedfuae areAngamEite jpasociatef SRty said
m ssile, said aerodynam c surfaces being deployed to a
depl oyed sipbstvaichame Satiddsaiéjosairhmgcatmind lnls siald rergately
A missile for use against a target conprising:
controlled fuze arrangement being responsive to said switching
command to switch during flight of the missile between at least
two states including:
(i) an armed state for detonation of said explosive charge
against the target, and

(i) a disabled state in which the missile impacts the target as a

kinetic shell.

62. The missile of claim 61, wherein said armed state is configured to
detonate said explosive charge immediately on impact of the missile against a

target.
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(a) a mssile body; (b) an expl osive charge depl oyed
Wthin said mssile body; (c) a comunications |ink

wo or0s8/02@ds vi ng a switching command froma renpCEIL2007/001028

| ocation; and (d) a renotely controlled fuze
arrangenent associated with said explosive charge and
said communi cations |ink, said renotely controlled

f uzegar r angesRatic ReidMiny 63 PRRGkItesdid rembiilys wonictiladgfuze
command to swtch during flight of the mssile between
at | east . el udi 0o L) : d kR
ofienssiagt onrisel SPHORET BLChIER 1 SRRl ok
target, and (ii) a.disabjed.state in which t i SSI |-
et tdstaniton sy imenaoh i S shEmEenag: el
m ssile of claim®61l, wherein said arnmed state is
expibfivg chage biveaigieoedtadies wighchxpl osi ve char ge

i mredi ately on inpact of the missile against a

target. 41 WD 2008/ 020448 PCT/1L2007/001028 63. The

m ssile of claim®62, wherein said renotely controlle

f uze6dr r afilgemisstle o§ claim Ghewhergin s pineed Fate as pRIHleRTg GO
said switching command to a del ayed detonation state
deforthi Gl sailskife@drres 4 gReepensd déddnpaes sai d

expl osive charge a given period after inpact. 64. The
m ssile of claim®6l, wherein said arned state is
configured to detonate said expl osive charge a given
peri gd af 'gE nhiBRRCHE cBim Olhdunhasidmeprisfing haiimaging sensor
further conprising an inmagi ng sensor associated wth
sai d mssile. i | | 128885 lihRKandeHerein
a\%oé?aet%ﬁn‘ﬁ{sha%&? g’ﬁ%ﬁﬁ%@iﬁ“ gn%l [ nkh{iagldgggfi gu?’ed to
transmt jnmages.fromsaid i i Ng__.senso )

ik anmammgBosink Srrp gl B R A i S
of claim65, the mssile systemfurther conprising a
seaswtte acembtedbeasionuni t i ncl udi ng:

66. A missile system including the missile of claim 65, the missile
systern further comprising a remote controller unit including:
() acommunications link for communicating with said missile;
(b) a display associated with said communications link and
configured to display said images from said imaging sensor, and
(c) a user input device for inputting said switching command for

transmission to said missile.

67 The missile of claim 61, wherein the missile is a target-seeking

missile having a mass no greater than two-and-a-half kilograms.
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(a) a comunications link for comunicating with said
mssile; (b) a display associated with said
w@ormsmidesat i ons |ink and configured to di spl apCHHI2007/001028

i mages fromsaid i magi ng sensor; and (c) a user input
device for inputting said switching conmand for

transm ssion to said mssile. 67. The mssile of claim
61, wher ehNnithsd MrSsperingSa Midsde @atryigedd mgaging saisbg an
havi ng a mass no greater than two-and-a-half

kilograngs. 4 P 71 2

chelpREh Ve galat PRSP Pk mprol BRI ol he
sensor, an .explosive _charge and a switchable fuze
Hb?ﬁh%@ﬁﬂﬁf#ﬂm%g’@isﬁﬁ’ﬁog target, the method conprising
the steps of: (a) providing imges fromthe imagin
sens) t opmvidempineagep &ioat Gre;imagisg sepasity pﬁgnpﬁed}ﬁeﬁ%@;
renote operator a switching input; and (c) responsive
to s@h)d suictistigor ARt tem@sopaniong siehingzieput, and
arrangenment between at |east two states including: (i)

an ag@fd t ﬁe‘gﬁz%r%i\?emtodeé Dakiaeniak Sabet expieshye tBhafee

agai arget, and (i1) a disabled state in which

the mssile inpac the tar as Kingiic shell.
69. The nBYHES E%‘Tté"fe?ﬁl% ,egﬁl&\‘@f’g?aﬁesslg?lggfe{lrgned state
is configured to detonate said explosive, ch e
i mredi at e(iy onan gpaed stite der dgioaaion of it &kp Og“’e charge
target. 70. The nmethod of claim69, wherein said
switching is pspdmtthedargdettamden at | east three states,
said states further including a delayed detonation

state in yhy ch, aahKled YAk ArIADN BiERissHe inpaiethesaiget as a
expl osive charge a given period after inpact. 71. The

nmet hod of claim6 erein said arned state is
confi gured to%gl%%}ge{ﬂ‘e sai d expl osi ve charge a given
period after inpact. 43

69. The method of claim 68, wherein said armed state is configured
to detonate said explosive charge immediately on impact of the missile against

a target.

70.  The method of claim 69, wherein said switching is performed
between at least three states, said states further including a delayed detonation
state in which said fuze arrangement detonates said explosive charge a given

period after impact.

71.  The method of claim 68, wherein said armed state 1s configured

to detonate said explosive charge a given period after impact.
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