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particular, it concerns gui ded weapons and

correspondi ng nmet hods of operating gui ded weapons in

whi ch the node of operation of an expl osive charge can
Ee switched by a renote operator during flight. It is
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soft-wall ed structure prior to detonation. In cases
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operational needs. Many munitions are provided with an impact-detonation

fuze which detonates the explosive charge immediately on impact against a
target. Where maximum effect is desired within a soft-walled structure (for
example, after entering a building window or penetrating into a light vehicle), a
munition with a delayed detonation fuze may be preferred so that the munition
penetrates into the soft-walled structure prior to detonation. In cases where a
direct hit on the target cannot be reliably achieved, or where detonation would
be advantageous if it occurred at a stand-off distance prior to impact, a
munition with a proximity fuze may be used.

In order to reduce the number of munitions which must be kept in stock,
and to increase operational flexibility, it has been proposed to provide a
munition with a fuze capable of operating in more than one mode of operation.
An example of this may be found in US patent no. 3,722,416 which describes a

switchable fuze arrangement which allows a pilot to change the mode of



An exanple of this may be found in US patent no.
3,722,416 which describes a switchable fuze
waeemanganent which allows a pilot to change theCTHR2E09/050571
of operation of the fuze between "proximty", "inpact"
and "del ay" by supplying a corresponding el ectrical
switching signal prior to |launch of the mssile or
bonmb. Once | aunched, the npde ,of. operation, is.fixed., .
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wth realtine i mages generated by an inmage sensor |
carqorrespdmgirigh elentet Foiiching Isiamiehgriohéo lamsh eofopermatsgije or
to navigate the munition towards the intended target.
TreMBYOs&MmaUAtted! ihe mndder oftopansibely fixngl. t he i mages to
the renote operator and operator inputs to the
muni t '%n%/ SnbEy! ?&dehhﬂﬁfong'ﬁoﬂdwar&hﬁﬁé operator with real-
conmuni cation systemor via a‘trailing connection such
as an, optical fiher. In such cases,. the renpte,. .
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wihiectiematupRErhiay &0 Raiigate theamunitips tewerds hseingmded, sasget. Two-
operation than was selected prior to launch. This is
P&yl coth@uhiaticiuéor nandsemgothe Bh@ge( beylondemote operator and
line-of-sight) and LOAL (Il ock-on after | aunch)
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ator ‘at the tine aunch and target acquisition
occurs during flight. There is_the
oavaien hedporraiie BomeEF Rt HEDRIH Bp, 1850 RiscS e
gui ded a weapon in which the node of oper_g#i on of a
10 f GBOREPCHENTHAPRHYLOHHY SFrisd Wil himags of Hi rget region, and
swi tched by a renote operator during flight.
may become aware of situations which would have favored a different type of
fuze operation than was selected prior to launch. This is particularly true in
cases of BLOS (beyond line-of-sight) and LOAL (lock-on after launch)
operation where the target is not visible to the operator at the time of launch
15  and target acquisition occurs during flight.
There is therefore a need for a guided weapon and corresponding
method of operating guided a weapon in which the mode of operation of a fuze

for detonating an explosive charge can be switched by a remote operator during

flight.

20 SUMMARY OF THE INVENTION

The present invention is a switchable-mode guided munition and a

corresponding method for operating a guided munition.
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the teachings of the present invention there is

provi ded, a nmethod for operating a guided nunition
cayryLnglanfinaging sensor, an expl osive charge and a
switc e fuze arra enen ainst.a tar t he .
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gui ded nmunition towards the target; (b) during flight
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i magi ng sensor to a renote operator; (c) receiving
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munition, (ii) an inpact detonatlon stateln whi ch
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the guided nmunition, (iii) a proximty detonation

staitehing imhite ndl éd)aegtonsive 66 theewiophy sipoe, whitohireg ths fuze
triggered by a proximty sensing arrangenent, and (ivV)
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the nunition body for generating
detonation state in which detonation of the explosive charge occurs on impact
of the guided munition, (iii) a proximity detonation state in which detonation of
the explosive charge is triggered by a proximity sensing arrangement, and
(iv) a disabled state in which the guided munition functions as a guided kinetic
shell without detonation of the explosive charge.

There is also provided according to the teachings of the present
invention, a switchable-mode guided munition comprising: (a)a munition
body; (b) an imaging sensor associated with the munition body for generating
images of a target; (c) an explosive charge housed within the munition body;
(d)a fuze arrangement associated with the explosive charge; and (e)a
communication system for transmitting the images to a remote operator and for

receiving inputs from the remote operator, wherein the fuze arrangement is

configured as an in-flight-switchable fuze arrangement responsive to a
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within the nmunition body; (d) a fuze arrangenent
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renote operator and for receiving inputs fromthe
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configured as an mf swi tchabl e fuze ra
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the present invention, the fuze arrangenent is
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further feature of the present invention, the at % I.
10 two st drceerdingcltde fvﬁberdéraéy@dOEél%n%rﬁtfélﬁ igygition, the Tuze

arrangement is switchable to any of at least three states selected from the
group.
According to a further feature of the present invention, the fuze
arrangement is switchable to any of the four states of the group.
15 According to a further feature of the present invention, the at least two
states include the delayed detonation state.
According to a further feature of the present invention, the at least two
states include the impact detonation state.
According to a further feature of the present invention, the at least two
20  states include the proximity detonation state.
According to a further feature of the present invention, the proximity
sensing arrangement is sensitive to proximity of an object located ahead of the

guided munition.
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According to a further feature of the present
invention, the at |east two states include the inpact
According to a further featReEIR2009/050571
the present invention, the at |east two states include
the proximty detonation state. According to a further
feature of the present invention, the proximty
sensi n arr.an ensitiye roXi Im.t f an . .
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to a further feature of the present invention, the
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f eatgeencr it hédifioraBnswitchablet fooimmedietehuicienatening explpsive
is a guided air-to-surface mssile. According to a
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According to a further feature of the present invention, the guided
munition is a guided surface-to-surface missile.

According to a further feature of the present invention, the guided
munition is a guided air-to-surface missile.

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

munition is a guided air-to-surface bomb.

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 representation of a switchable-mode guided
munition, constructed and operative according to the teachings of the present
invention;

FIG. 2 is a schematic representation of a remote operator system for

operating the switchable-mode guided munition of Figure 1;
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BRI EF DESCRI PTI ON QF THE DRAW NGS The invention is
herein described, by way of exanple only, with
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1 is a schematic representation of a sw tchabl e-node
gui ded nmunition, constructed and operative according
to the teachings of the present invention; FIG 2 is a

sche i ¢, representation of a renote.aqperat e
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Figure 1, FIGS, 3A-3C are schematic_representations 8f
opeiehabigmere t giadedhmussigen of fpawegliBedrsrufiftsren wedes of
Figure 1 in three different nodes of operation; and
Fog&batidf) aadd 4B are schematic representations of
operation of the sw tchabl e-node gui ded nunition of
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a®B®PHPg to the present invention may be better
understood with reference to the drawi ngs and the
acconpanyi ng description. Referring nowto the
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The present invention is a switchable-mode guided munition and a

corresponding method for operating a guided munition.

The principles and operation of guided munitions according to the
present invention may be better understood with reference to the drawings and
the accompanying description.

Referring now to the drawings, Figure 1 shows schematically the main
components of a switchable-mode guided munition, generally designated 10,
constructed and operative according to the teachings of the present invention.
Generally speaking, munition 10 includes a munition body 12 which carries: an
imaging sensor 14 for generating images of a target; an explosive charge 16; a
fuze arrangement 18 associated with explosive charge 16; and a
communication system 20 for transmifting the images to a remote operator
system (described below with reference to Figure 2) and for receiving inputs
from the remote operator system. Fuze arrangement 18 is configured as an in-

flight-switchable fuze arrangement responsive to a switching input received
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conponents of a sw tchabl e-node gui ded nunition,
general |y designated 10, constructed and operative
i NVRCIL/IR2009/050571
General ly speaking, nmunition 10 includes a nunition
body 12 which carries: an imaging sensor 14 for
geperating i mges of a target; an expl osive charge 16;
a,fuze arrangenent 18 associated W th expl osive. c
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i mages to a renote operator system (described below
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fromthe renote operator system Fuze arrangenent 18

I chanrftvgureshrasf dre foliblvirghat - swi t chabl e fuze
arrangenment responsive to a switching input
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comuni cation systemto swtch to elther of "at | eas

two different. states of .operation. .These states of
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del ayed detonation state in which detonation of the
explansimveact ligiogetipn stide dy edhiply dgtanatien dd| Gy explesive charge
i npact of the guided nmunition, an inpact detonation

st atcin ontinphctdgtinghidednehitidne expl osi ve charge
occurs on inpact of the guided nunition, a proximty
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char rrggere roximty sensin
arr angerrenh, and , a disabled state_ in.which the guided
muni FESTSE OH A OHEIYS RS It AHRREIFEE shel | wi t hout
detonati on of the explosive charge. In certain
par td disdtded ytapriafehicedhd ppidedennaidnofusctidngzas a guided kinetic
arrangement 18 is

shell without detonation of the explosive charge.

In certain particularly preferred implementations, fuze arrangement 18 is
configured to be switchable to any of at least three, or all four, of these states,
and optionally switchable to one or more additional state. In certain cases, fuze
arrangement 18 may be additionally switched to perform immediate on-
demand detonation of explosive charge 16 such that the guided munition self
destructs. All of these functions will be discussed further below.

It will be immediately apparent that the present invention as described
provides profound advantages, allowing the operator of a video-guided
munition to react to a real-time developing scenario as viewed through the
imaging sensor of the munition by adapting the mode of operation of the

munition during flight. This and other advantages of the present invention will

be better understood in view of the following detailed description.

7
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cases, fuze arrangenent 18 nay be additionally
switched to performinmedi ate ondenand detonati on of
expl osi ve charge 16 such that the guided nmunition self

destrugts. of these functi,ons will be.di scussed. .. .
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ugdichh dhee iPreseRt ERENHS df | gbHsrPladBclufs; g{]@. axe; %& ?Wl,ﬂed to,
the term"nunition” is used herein to refer to any and
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(a warhead) which fly, glide, fall or are fired
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munitions to which the present invention is applicable
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of the present invention may be of any size, spanning

f r om sih¢ linveatiop o¢la@blte nindisonseshich chey @ imaging sensor, and

aircraft-launched bonbs.
which have a communication system for relaying real-time images from the
image sensor back to an operator. These features typically exist in the class of
“video-guided munitions,” where the munition is either steered by remote
control towards a target or automatically homes towards a target with optional
updating or overriding of the target tracking by an operator. It should be noted,
however, that the present invention may also be applied to non-steerable
rockets and shells so long as the imaging sensor and communication system are
provided.

The “imaging sensor” of the present invention may be any type of

imaging sensor which generates images which are useful when displayed,

directly or after further processing, for an operator to make decisions regarding

a viewed target. Typically, the imaging sensor is a focal plane array sensor
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back to an operator. These features typically exist in
the class of "video-guided nmunitions," where the
munition is either steered by renote control towards a
tar et or a orrat|call s a.target. with .
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an operator. It should be noted, however, that, the
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rockets and shells so |ong as the inagi ng sensor and
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sensor" of the present invention may be any type of
%gg gg sensor whi ch generates images which are useful
f i spl ayed, dlrecLIydor after further processing,
or an erator .to.nmake decisions re
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array sensorsensitive to at | east one band
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CCD or CMCS arrays, and FLIR sensors. The
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t e munition and the operator may be a wireless
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comTunl cation_l,ink, such t I
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images and display to the operator is short compared to the time of flight of the
munition. Particularly for remotely steered munitions, any time lag must be
kept to a small fraction of a second in order to avoid overcorrection, and the
display is typically perceived by the user as effectively immediate.

The word “flight” and corresponding phrases “in-flight”, “during flight”
etc., are used to refer to the passage of the munition through the air, whether
the motion is primarily a downward “falling”, a roughly ballistic path, or
stabilized flight. Similarly, the word “launch” refers to the process of putting
the munition into flight, whether by firing from a launcher, from a gun,
releasing from an aircraft or any other form of “launching” appropriate to the
munition in question.

The term “fuze” is used to refer to the sum total of the components

which are directly responsible for detonation of the main explosive charge. The
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and display to the operator is short conpared to the
time of flight of the nmunition. Particularly for
renotely steered nunitions, any tine |ag nust be kept

tg a smal] fraction of a second.in order to avoi
og‘éec H)rab’e%? iYnamyy %@Oi"’l‘i‘e RFTEN 5?&9@% |t @ggqarg;ergepﬂ dpalague
by the user as effectively inmediate. The word

" tlebgleal capeltryovite pordiiale pempeRRts; jgndigitply Rrecessor, or any
"during flight" etc., are used to refer to the passage

otombmatiunithdrest, khd atghalsbeomibine wWrtusemedhianicabtomporiests,
primarily a downward “falling”, a roughly ballistic
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aunc efers tot process of putting the munition
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"1 aunchi ng" appropriate to the nunition in question,
THelayed miriggerme isstypiadytreriosmed 1 2t 1785Tu el @4 atipfmpact
t he conmponents which are directly responsible for
detigadvt oproximitheermsai.n expl osi ve charge. Thefuze may

be of any known type, including an arrangenent of

anal ogues! @EtNEC A d&LFBE bE Yp¥iatilg 3PP GRE indd®, it should be
conponents, a digital processor, or any conbi nation
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instantly or may be delayed. Triggering is typically
p@pbmtioe drd preacstedsioor, exaugphe, 48 thenfuzenpragwitched from an impact-
responsive mode to a proximity-responsive mode, the impact-responsive
triggering is not necessarily disabled. Under most normal operating conditions,
the proximity sensor will trigger the fuze before impact occurs, thereby
rendering the enabling or disabling of the impact-responsive trigger
unimportant. However, in certain circumstances, it may be considered
preferable to leave the impact-responsive trigger enabled as a back-up
mechanism in case the proximity sensor is for any reason ineffective.
The term “switching” or “switchable” is used to refer to the capability of
the fuze to be actuated so as to operate in either of at least two states. Thus, for
example, a fuze which can be switched from an unarmed state to either of two

armed state modes is referred to as being switchable to either of the modes. It is

not necessarily possible to switch the state of the fuze between different modes

10
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achi eved under nost operating circunstances, and does
not necessarily nean that all other nodes of operation
are prevented. For exanple, if the fuze is switched

from.an i npactresponsiye 1
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i npact -responsive trigger uninportant. However, in
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back-up . . P e for .
DR TSRIAT 3t T S NERUC O EPBRI AR i
"switchable” is used to refer to the capability of the

f ypech e BRmARLASCHECRYY BRSSES operate in either of at
| east two states. Thus, for exanple, a fuze which can
be swi Tomin howentoatheufraturesd of tha prasenteinyprtionofn mgge detail,
arnmed state nodes is referred to as being sw tchable

t §ig&irt heghotk schena@dds thd ttriGumdfeangee ss atinitjonpbs St bhaeuld
to switch the state of the fuze between different

mBgesh%ftéderthiaf has &l {E@ﬂé{t)&%%n SRkrateld t BRUGNe BBy in all

capabiTity to reset ate nore. than once duri'ng

e R S S B3 BB AR B v

Is used to refer to a direction |lying generally, in,

f design ogonsitisrations t funthen givan dypeecHi Bnngfon Radelts whtqngded
application.

Although the invention may in some cases be implemented with
imaging sensor 14 in a fixed position relative to munition body 12, imaging
sensor 14 is typically mounted on a gimbal 22 which allows a range of angular
displacement of the optical axis of the imaging sensor. In the case of a scanning
imaging sensor, gimbal 22 becomes an essential part of the image sampling
process. Images acquired by imaging sensor 14 are typically preprocessed, for
example, by data compression in order to reduce the required communication
bandwidth, and are then transferred via communication system 20 to the remote
operator for display.

As mentioned above, the present invention relates primarily, although

not exclusively, to guided munitions which can control, or at least modify, their
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“lateral” is used to refer to objects located to the
side of the nmunition, i.e., which the nunition is

W@ paeillyy passi ng. Turning now to the featur eBCDIB20092050571
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present invention in nore detail, Figure 1 shows
schematically the structural features of nunition 10.
It should be noted that not all conponents illustrated

ape.necessary i bl th o)

gf'ﬁ% R%ﬁtciunﬁ% );ch{)lr ﬁ%ﬁé ‘SPATFW@Q%CO g§%atﬁ‘ sdty?ECQM% gQﬁ‘i@bed by
conS|derat|onsfor t he nty nition dit
 RSHBE HEPDREE GRRTA) SIS O eW§uﬁ5“%f~'i RV fuitable
some cases be inplenented with i magi ng sensor 14 in a
f horapepesist pbrserwbabr vethtroastuatptsi dh ibowyeds shati otheyi Aigering
sensor 14 is typically nounted on a ginbal 22 which

almle@muﬁng a06e ad Foranatipdd peosdehaictgettons (nbhshwnt)i b fall
axi s of the imaging sensor In the case of a scanning

' mﬁrp&e%%s‘%%q thd 5&%@50&%&&{ OIS %gacﬁptfﬁ glhghtz&? shetPls a

the i mage I'ng process mages | magl ng

sensor 14 are |ca I re essed exanple, b
da%l%ﬁﬂ&owml%@sl@& an],uﬁ@? : BBoRtion @’#%9 Pequi red )
comruni cati on bandw dth, and are then transferred via
conmunThavimbeussspspanen afgnuigon dficire sbpwr & Geimgsontrolled
di splay. As nentioned above, the present invention

r eh@i@srcphmdtBed by a cdhtrbDugh 280thielx dhabsdes et east ong piwessor
muni ti ons which can control, or at |east nodify,

ﬁ.i Eghﬂggl{“%mlp g@ ?nzg}‘ﬁé %ﬁgfe%hfedf iy \%@foumﬁ Ohs @il bB&lear to

ically achieved by providing

2 egli(’) %a@g}igf Sckolﬂeé n the rafrta(igc ufi ﬁg"‘é”s' Chgenér%i gg%%ge ?)focessmg

system operating with suitable software, as a dedicated hardware device, and
any combination thereof. Furthermore, the subdivision of hardware and
functions between control unit 28 and the various other components of
munition 10 is somewhat arbitrary since some or all of the functions of control
unit 28 may be combined with the individual components. For example,
imaging sensor 14 may include a processing subsystem for performing any
necessary pre-processing of the output video signal, and communication system
20 may include suitable input buffering and any other required hardware to
allow direct interconnection between imaging sensor 14 and communication
system 20. The same is true of the interconnection between communication
system 20 and aerodynamic control surfaces 24 and switchable fuze

arrangement 18. All such variants fall within the scope of the present invention,

12



we@apda1pyr ot echni ¢ defl ectors (not shown),

arrangenents of servos, or other actuators. It is
noted that other steering nmechani sns, such as for
aPGDIB2809/050571
within the scope of the invention. In the case of a
propelled munition, such as a mssile, nunition 10
al so includes a propul sion system 26. The vari ous

conpo . it . ‘

COMPONERHiaL DL 15 Sl FEE AWNERNE e sua v e
i ch incl ud ) _ .

o bRt 555 v DS PRE SRRl G2, Sl o

clear to one ordinarily skilled in the art, including
asthar gemperntplorfpos enpsoiddde byny dyearbeado fapaplosgnaida but
suitabl e software, as a dedi cated hardware device, and
a@y senbimirti @) o hggheetplofive therheml, ey ftaamentabidh wadhesmd, a

. of hardware and functi ons between control unit 28 and
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g%}%‘g&gr bl%lg% Of BB Eak ORe nz?rf‘teﬁ(gﬁ%ir I : fohR% %oie%tiie ‘warhead.

at arbitrary’since so of the Tunctions

of. control unit.28.ma conbi ned w th the  individual.
c i, SXBliE et rRE TR s aied fol e bl Gine
a processi n% subsystem for perform ng any necessary
phéepraie éefBalmg nen-lethal pavigsdt vi deo signal, and

comruni cation system 20 may i ncl ude suitable input

buf f er As@china] whly swithleable Bguaiaredgdmaed d8raee bie e how sensors
di rect interconnection between imgi ng sensor 14 and

C QIFRINSRide W SN SHRM 8QordiNg 1S MB aliSud MdBeLdf dRRfation which

i nt erconnecti on between conmuni cation system 20 and

SR Bt Ble LR GRR GNP L IR IS, hese

scope of the present invention. Explosive charge 16 na
bénchide a1y papast sEspr d3iand acpaKgRins 'éﬁfts%&f‘oB‘i’tﬁé’gf these sendors

may be implemented using standard components well know for these purposes.
Impact sensor 32 may for example be an electro-mechanical arrangement
which either completes or breaks an electrical circuit. Proximity sensor 34 may
be implemented using any suitable technology, such as, a radar-type sensor
which senses echo of emitted radio frequency radiation from nearby objects in
at least one direction, or using one or more laser range finder or the like.
Depending on the intended application, the proximity sensor may be
configured to generate a trigger output in response to proximity either in
response to “forward” proximity of an object located ahead of the guided
munition, i.e., roughly along the direction of travel of the munition, or in
response to “lateral” proximity of an object located laterally with respect to the

guided munition, i.e., which the munition is passing. In certain cases, proximity
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i ntended application, and may be conbined with

suitable liners, fragnments or other conponents to form
wa@eapogeditabl e type of warhead. Exanpl es i ncl udeCT/B2009/050571

are not limted to a high explosive warhead, a

fragnentati on war head, a shaped charge war head, and an

expl osively fornmed projectile warhead. Furthernore,

expl osjve charge.16 be configure F el '
EErY e 42 par e TR oo RapROvh Y Rt RigeToiet bhetls. o
Associ ated with_swi tchabl e fuze arrangenent 18 are one
of PBTadits i sHrBathiaeECH r YRSt P‘P%‘g%fg’?% ahd ateey whEys:
to the various nodes of operation which are to be nade
andtetrabivelyl andraethapesat proximityt benscrasenyi bk usovaleddto offer
here, these include an inpact sensor 32 and a

PERHEHIL Y mB8ASRIwed: foBRA Al 14183 Brei@napiSe Bedes.
i mpl enent ed using standard conponents wel | know for

t hese pur.poses. ry32: ;
> el ectr Wltrr@@%%ni fg g%‘p%?%ngg g%?lrg n%ég S%IE@% gﬁ?gh np tgct? e@ﬁng
or breaks an electrical, circyit. Proximty.sensor 34 .
nEYSELP R AR APREMFSIANGTS .W’ﬁs Hice SPEes. Saifar 3@ W,f%lﬁs fibe

as, a radar-type sensor which senses echo of emtted

r eatiited Swétqhehe Junctidiaity.cs Willoa ¢leantoyonglsrdpaslyi skilkad in the
| east one direction, or using one or nore |aser range

f bRABY vy dfftfielnbkimibapeRrainpl, o relisirddyvanded functions may
application, the proximty sensor may be configured to

gﬁgﬁéﬁfe&eﬁtehraisgg&%%trwg {tn response to proximty

I'nresponse orward"” proximty of an object

| ocat ed ahead of the guid ition, i.e., roughly
10 al ong the direction of trggﬂ&ggf the nmunition, or in

MODE FUZE OPERATION

IMPACT Charge detonator capacitors (if required), connect
detonation circuit to impact sensor trigger circuit,

IMPACT -DELAY | Charge detonator capacitors (if required); connect delay
circuit to impact sensor trigger circuit,

OR actuate delay function in fuze processor to introduce
delay between impact sensor frigger signal and

detonation.
PROXIMITY Charge detonator capacitors (if required); connect
detonation circuit to proximity sensor trigger circuit,
NEUTRALIZE Discharge detonator capacitors through a resistor.
(KINETIC)

SELF-DESTRUCT | Charge detonator capacitors (if required); close
detonation circuit with detonator capacitors for
immediate detonation.

Turning now to Figure 2, this shows schematically a remote operator

system, generally designated 40, configured to allow an operator to operate
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wakioeho4inz nmuni tion i s passing.
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response to "lateral” proximty of an object |ocated
laterally with respect to the guided nunition, i.e.,
I n certain caseGI/IB2009/050571
proxi mtysensor 34 may be configured to sense

proximty over a wi de range of angles, or a plurality

of angul ar ranges, spanning both forward and | ateral

r . Y. S
B N R i
forward and | ateral proxim.ty triggered des.

SR PP RPCEAP s A Eelufies anasd efepents employed to
i npl enented using conventional fuze inplenmentations
weetiralhe videgrgreded agumitiand incddingva gemphBlgagientgtem 42 for
switchabl e functionality, as will be clear to one

orgtiechdng | widakiihlageh iffont htbeamunitBy wad tefnsoiiteing user control
non-limting exanple, the required switching functions

MY mBBnHIBLEMRNHE S@ftiSh Woriid1 TARI & theluligl £ pxﬁolcessor 46; a

Turning now to Figure 2, this shows schematically a
r
c

GNPl PR M AR A RS b o TP SRR A oy g

according to the teachings of the present invention.
Gineifage yerspeatedny, Jayvstet alobs riamfln& VAT ARG FCPT gRINrOl
standard el enents enpl oyed to control a video-gui ded
minpiuts 6or frashustiongback totheumuoidibnolos et popd@ ¢the present
recei ving video images fromthe nunition and

t ERRBITbA LIPS iHeShcE Mty Mag%ﬁ%ﬂﬁﬁieﬁ@ﬁi@dtt@ allb® selection of a
muni tion; a control unit 44 including a processor 46;

a ﬁg};es%?alg?,?/cog%égo%rdi . %&l &l\élﬁ?(g mtpglg of B?%Qtié)%za&s@rgﬁgs@&l to the

Oopeéra ani e, pres

joystick,50, for, jnputting user comrmands or contr ol
iﬁ%ﬂ’t‘%o?%‘fm%grlésné%b%si on back to the nunition. For the

pur pose of the present
In the implementation illustrated here, an additional control panel 52

(not to scale) is provided to allow operator selection of the desired mode of
operation. Control panel 52 has a mode selector 54, which may be implemented
as a rotatable dial as shown, as a number of push buttons, a touch screen or any
other suitable user input. In some cases, the mode selector 54 may be
configured to generate a corresponding command to munition 10 each time the
selection is changed. Alternatively, a confirmation input 56 may be provided as
a separate input, here labeled “SET NOW?”, to confirm the selected mode and
initiate generation of a command from control unit 44 via communication
systems 42 and 20 to switchable fuze arrangement 18.

Parenthetically, it should be noted that the video images from the

munition may be displayed on more than one display device, and that the
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invention, input interface 50 is adapted or
supplenmented to all ow selection of a fuze state,

w@oeaepoendi ng to a desired node of operati on, PEDIB2009/050571
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transmssion lo the munition during its flight. In the
i npl enmentation illustrated here, an additional control
panel 52 (not to scale) is provi ded to all ow operator

e b5 el ety BB R SRR o B A may ve
i npl enented as a rotatable dial as shown, as a nunber
opensorsteddhlt tensepazate opethtost Ksaieddn thmganes Plaee gnTamae &rom
user input. In sonme cases, the node selector 54 nmay be
cemdt gugred t o generate a corresponding command to
munition 10 each time the selection is changed.

Al ternggiygl é‘f&%@ ﬁ@né%&ﬁ@dd QR rhﬁxﬁ’,i\%n Sf) ey e &frﬁe\éb&ﬁﬁng
as a separate Tnput ere |abel ed "SET NOW,

conf qug % eei.rfageg%%tt &%eﬂtﬁ%e V\HQ egr cgﬁnﬁf aﬁfté}nla?ﬁc}? of

42 and 20 to swi tchable fuze arrangemsnt 18

paryeiicietc awards ia 'aBel & rg@o%pggra{gq:qa{n{)pﬁ%rsv idep images
i mges fromthe nunition may be displayed on nore than
oneciliedpirary idegingesenamd14 Rating fEEUnatd esssssof tlst Bwaiipy and
muni ti on and of swi tching operation of the .fuze nmay be

p%ﬁﬁ&fo&ﬁ'ﬂ@k o thvet. TRRBH AnEhiOREIREDES JfaRatidation, tieoperator
same pl ace or renote fromeach other. At this stage,

?lﬁ%ﬁg %Sﬁl‘gd UodTHH & epﬂlo}x%sﬁ%dmb{i'f s%@&&leﬂ; rQHcfj EQFirms the

€ present RV ent 1o

A %'tlla%h%a?‘fgérafﬁ@{aia%gfﬁ G of SoUPHEB e eunind is then
transmitted via communication systems 42 and 20 to switchable fuze
arrangement 18, and causes corresponding switching of the fuze state, for
example, as detailed above. Optionally, a confirmation signal may be
transmitted back from munition 10 to remote operator system 40 which
generates a visual or audio confirmation to the operator that the change in state
has been successfully implemented.

The remaining Figures 3A-4B illustrate schematically various scenarios
in which the switching of the fuze to a particular state provides particular
advantages. It will be noted that each of the recited modes of operation has its
own advantages in certain scenarios such that the ability to switch between any
pair of two states is believed to provide a unique and non-irivial set of

advantages, rendering each such combination patentable in its own right.
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w@a®edoam hi s assessnent of the situation,
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received frominmagi ng sensor 14 during flight and
assesses the | ocation and situation of the target.
t hePOPEB28090150571
sel ects the desired node of operation using node
sel ector 54 and confirns the node sel ection via
confirmation input 56. A corresponding command is then
transry V] nL qat i : :
nk%ifeg“ﬂ%ﬁ& QQ'P‘%{HQE%?\ tﬁfil é?ﬁ%%ag&sa FseANkEQ dhfket 60 is

swi t cha ze arr enerit causes
t chi ng the f

correspondi ng s of . u state,, for.. .
R e e B e R A B R
signal may be transmtted back fromnunition 10 to

r embeideasiyechoise. syst em 40 whi ch generates a visual or
audio confirmation to the operator that the change in

st at e FasrddRfilsuereasimlibycasepl ehhtieget fhe loeved wiithth a
Figures 3A-4B illustrate schematically various

>66ildhG 82, Tms@&rﬁhotipgmﬁwaep 'h_@%)ﬁ?lffoP NRistbidgs &8 sfimificance

particul ar state provides particular advant ages.

w_ LI, be noted that each of the recit e |

oBb i1t s At epEEh af S e A Ot of bpiBf b s ey mot
such that the ability to swtch between any pair of

t et eteatkesinsilegbe ibwildimer @rakingyit dBrassibie 4o é%@ﬁ‘?ﬁ the situation
non-trivial set of advantages, rendering each such
comiihneill ansepdirany abtieg iof the muetivnrirgthe. tRekerks thg mavition
to Figure 3A, this illustrates a case where a target

6QphrdadtRs WEByildin@NhE ¥RASIB GpRRSH L ORI fid¥BkitNBe kFBEAL Adithin
i npact detonation a suitable and effective choicCe.

oo B, A Sy R 4Bt e 5BRE il ey SiRRer e

n a bui S sce

rticul arl el pful for il]Justrati t si.gni ficanc
p%uiiding v?ind())/whls Ogen or c?osed. ﬂf open, tﬁm qumebi?ate ir%pact—detonagon

mode is appropriate. However, if the window is closed, on-impact detonation
would result in detonation of the explosive charge outside the building,
possibly rendering it ineffective against the target. Instead, the remote operator
switches during flight to the impact-delay mode, in which friggering occurs on
impact with the window, but detonation is delayed by a given time delay,
typically no more than about half a second. This allows time for munition 10 to
enter the building so that detonation occurs within the building.

Parenthetically, it should be noted that additional modes which may be
provided according to the teachings of the present invention include a
proximity-delay mode in which a trigger oufput from the proximity sensor

actuates delayed detonation of the explosive charge. Such a mode could also be
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wheibdo4igg naking it
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of the present invention as follows. At the tinme of
| aunch, the target may not yet even be inside the

i npossi bl e to foresee thePCT/IB2009/050571
situation which will arise during closing of the
munition on the target. As the nunition approaches the
bui I ding, the renote operator identifies that the

target i s withi .buj | di. ; [ : d
B rSeiel B DI, B BB R B
open or closed. If open, the inmmedate

i PR I R RVED A ol ksethaﬁpw PRA#rESt HSWRFECOVEE t he
wi ndow i s cl osed, on-inpact detonation would result in
det onakigore € ilhstretepl oshsee wiiter deo oatgstsd@0t dre seen by the
bui | di ng, possibly rendering it ineffective agai nst

t Bperh@t 984 thd REdlemtk vidie disply ePopietRElQrinsmichehesere some
during flight to the inpact-delay node, in which

OGO : . :
GEHBREAE RERYER Bl THAGind 64 D § SRIPBRMES Ribrcen fopgets
ng_nore than about half a. second. This,al.l dime faor
00 e Pomvgeehep SR PaR o By R GG ARgRS the
occurs wWithin the building. Parenthetically, it should
bearget dwlietedt badbl rhiserthlobrestiebo widideshis ity Bappyibgepmote
according to the teachings of the present invention

| pptrutte sevipphexihei fye detisy fitgideo ianproRingty &uzkrsiggein this case
output fromthe proximty sensor actuates del ayed

g gggﬂg{eeh% aPFo’ ?d-ﬁfs&hﬁﬁi( \g’%gge?&{ SGte, SHEIMARIRIB 04 tHnate

usefu or - exanp munition 10 1S to be
guided into a il di.ng thraugh .an open wi ndow or over.. .
2l B Bty S ChEER R aBE RaeR o B o e his
Figure 3Cillustrates a case where two targets 60 are

sBEidsp mhéaspardt sifevh avitlhdngreased (prpabyliyedf Bpigg) effective
Particularly in a case where sone
against both targets 60.

Figure 4A illustrates schematically a target 60 located amongst a
number of non-targets 68. In this case, any detonation of explosive charge 16
would lead to extensive collateral damage to the non-targets. Whereas prior to
the present invention, important operations might typically be aborted under
such circumstances, according to the present invention, the remote operator
switches fuze arrangement 18 to neutralize the detonation system, thereby
effectively converting munition 10 to a steerable kinetic shell. This renders it
possible to continue to attach target 60, causing damage by kinetic impact,
while minimizing or eliminating collateral damage.

Finally, referring to Figure 4B, this illustrates a case where, during

flight, the remote operator observes in the real-time video from imaging sensor
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rai sed object, such as a ridge of ground 66 or a wall,
separ ates between targets 60, use of an

WO ppaso+112 i gger ed node woul d probably be i nef f BCT/IB2009/050571
agai nst the target sheltered by the rai sed object. To
address this situation, the renote operator swtches
the fuze during flight to a proximty fuze state, in

t hj Il t S - Gl i3 ri g

o4 20 Talgel U3 HAEReR MR PR BE I bk IR gon

at a defined hei aboye the target or the ground. .

THASoU BT e 8- Bor S capes i ROre RPERT LB aGEs cither

probability of being effective against both targets,

6the Horamentioped hewistlizad etats G dmatpossibleytosnavagage muggion 10

| ocat ed anpbngst a nunber of non-targets 68. In this

Casgy Ry addicenalti @na abnexpboesver aardgectl tigtth dmheadhte

to extensive collateral damage to the non-targets.

I o el |V e deQRoy | id2N0 prior t

5 BRI i BB LTI GRy ERLEND pror

ci rcunstances, according to the present invention, the

r&ﬁﬁﬁ%gég%&%$%wﬁgﬁﬁtches fuze arrangenent 18 to

neutralize the detonation system thereby effectively

converting munition 10 to a steerable kinetic shell

Thi s rRn&RY Be hpprRoiakidbher the MRt ides@igtiondtatatieddrigetly to

60, causing danage by kinetic inpact, while mnimzing

o . . . I o ri

. ge !Ie al! e&%ﬂgt %rlﬁ’ds 't}fé]E Fxﬁ@? ARG EbodhaAts! e g@@%ﬁ%wgﬁm the

gure rates a case wher urin

flight, th t b ' I -ti
R R e R T WA

| ocated, and the munition is in danger of inpinging on
vari ous non-targets 68. For such cases, the renote
operator may sel ect either
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the aforenentioned neutralized state (if it is

possible to navigate munition O away froma direct hit
wo@eoog/1eMam2 t ar get 68) or may directly trigger iPeEIB2809%050571

det onati on of explosive charge 16 so as to destroy

munition 10 prior to reaching the targeted area. It

w Il be appreciated that the above descriptions are

[ n I erve as exanples, and that many
o&hgﬁ%mms&are possi ble within the scope of the
present invention as defined in the appended

cl ai ms, WHAT, |.S I.VED 1 S: 1. A qnet for rati

gui dedl'rruni‘[%‘i ﬁ%@,ﬁgwwﬁg}g ?#&bq‘éﬁdn@glﬂglgrc?&g%gaéﬂ ngazﬁn &
expl osi ve charge_and a sw tchabl e fuze arrangenent
aSRHISAL enEXPlsystchatgs g WEha R i TS cEmENsIsdy st pfarget,
(a) launching the guided nunition towards the target;

( e dethbd gofbriging tief stéfeseofgui ded nuni tion, provi di ng

i mages fromthe imagi ng sensor to a renote operator;

(c) reg§i Vigghdniiht heide@ MMiBHAPRIALQ tha tapét chi ng
i nput; and (d) respornisive to said switching input,

swit chj,Rg t he. f uz. Lelther .
two. ot tes LEiredfEnrht BRI mifiu®h, R idhe bt Sy te
a del ayed detonation state in which detonation of the
expl osi ve CHEEHE SFBSYULP ayBHO P e del ay after
i npact of the guided nunition,

(c)  receiving from the remote operator a switching input; and

(d) responsive to said switching input, switching the fuze
arrangement to either of at least two states selected from the
group consisting of:

()  a delayed detonation state in which detonation of the
explosive charge is delayed by a time delay after impact of
the guided munition,

(ii) an impact detonation state in which detonation of the
explosive charge occurs on impact of the guided munition,

(ili) a proximity detonation state in which detonation of the
explosive charge is triggered by a proximity sensing
arrangement, and

(iv) a disabled state in which the guided munition functions as
a guided kinetic shell without detonation of the explosive

charge.
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(ii) an inpact detonation state in which detonation of

t he expl osi ve charge occurs on inpact of the guided
woreewondgam (iii) a proximty detonation state PET/ABEIN50571

detonation of the explosive charge is triggered by a

proximty sensing arrangenent, and (iv) a disabled

state in which the guided munition functions as a

gui ded, ki n C S out . det,onati on, o h .
expl ost've % I%goé 'I‘a\r?e %ﬁph&d W(;}er‘?:lflalsarlﬁil ugémﬁ%anéeﬁwm 18

said fuze arrangerrent IS switchable to any of at | east
t Avehablatoasy sdiot bpaidhiee SIS CHIGIPD S8 MR et hod
of claim1l, wherein said fuze arrangenent is
switchable to any of the four states of said group. 4.
The method of claim1l, wherein said at

st at es3i ncl Thte meether i slpem élet%@lpoﬁﬁlgtgkz@ amangetggt is

nmet hod of claim1l1l, wherein said at |east two states
inwitui%ksaaiajzyidmh@foweiamaﬂ’isaid gstgt.e. 6. The net hod of
claim1, wherein said at |east two states include said
proximty detonation state. 7. The nmethod of claim®6
wherein said proximty sensing arrangenent is

sensi tive tThemetiod dfyclaiin dnwhbjeic saill ¢ dtant] tab etrtesaficlude
sai d guided nunition.

said delayed detonation state.

5. The method of claim 1, wherein said at least two states include

said impact detonation state.

6. The method of claim 1, wherein said at least two states include

said proximity detonation state.

7. The method of claim 6, wherein said proximity sensing
arrangement is sensitive to proximity of an object located ahead of said guided

munition.

8. The method of claim 6, wherein said proximity sensing
arrangement is sensitive to proxirhity of an object located laterally with respect

to said guided munition.
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8. The nmethod of claim®6, wherein said proximty

sensing arrangenent is sensitive to proximty of an
woRjoeaesiincated |aterally with respect to sai dPQUIBPEEP/050571

munition.9. The nethod of claim1, wherein said at

| east two states include said disabled state. 10. The

met hod of claim1, wherein said fuze arrangenent is

072 e T T Sl

destructs. 11. The nethod of cl ai m 1 wherein the
gbRiddisapigAtaton is a gui ded surface-to-surface

m ssile. 12. The method of claim 1l wherein the guided
munition is a guided air-to-surface mssile. 13. The

met hod of claim1l, wherein the guided njtion is a

gui ded! i r -hs- sipthask ©fbelatn 14 Whereliyi $3ih alze - afngement is
gui ded nunition conprising: (a) a nunition body; (b)
andditiegiliygsveiemable tassociditey datanhtesthe dxplosive icbargb sdgh that
for generating i mages of a target; (c) an expl osive

ChRr deddmaHeedomistipdbstaRtd muni tion body; (d) a fuze
arrangenent associated with said explosive charge; and

(e) a comunication systemfor transmtting said
i mages to a renote
11.  The method of claim 1, wherein the guided munition is a guided

surface-to-surface missile.

12.  The method of claim 1, wherein the guided munition is a guided

air-to-surface missile.

13.  The method of claim 1, wherein the guided munition is a guided

air-to-surface bomb.

14, A switchable-mode guided munition comprising:

(a)  amunition body;

(b) an imaging sensor associated with said munition body for
generating images of a target;

(¢)  anexplosive charge housed within said munition body;

(d)  a fuze arrangement associated with said explosive charge; and

(¢)  acommunication system for transmitting said images to a remote

operator and for receiving inputs from the remote operator,
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operator and for receiving inputs fromthe renote

operator,wherein said fuze arrangenent is configured
wa@sgooano4im2 f | i ght - swi t chabl e fuze arrangenent rRSPIBEIMEBS0571

to a switching i nput received fromthe renote operator

via said communi cation systemto switch to either of

at least two states selected fromthe group consisting

of » (i) a,del aye at i e, [P¥e . '
oretit! sl BeP R g B S RERAGUGfh S SRt Hee
after inpact of the guided nunition, éii) n i npact
JBEHIESMCHhISPRREVG 10 R R BHATSCETY e AToPh nedg ol pRAgAtOT
charge occurs on inpact of the guided nmunition, (iii)
aviarsaii einmudiettdmasyistm &t swiechi tn evthecdt af deashirtd Patepselected
the expl osive charge is triggered by a proximty

Ses] e csupPReeeEnt of:and (iv) a disabled state in
whi ch tr%g(sgui ded rr%ni tion functions as a gui ded

shi ch the gur ded ot ons _
charge. 15 UThe s EEKGEr SRS “Gr dBa" Bom Ly gntp of the

claim 14, wherein said ) ti t chabl
to any of at Ie§§P%§WP§ é@g éFta égngl nﬁ%@'ﬁ%ﬁ@ﬁ%@%{ %npaect of

group. 16. The sw tchabl e-node gui ded nunition of
cl ai m 14, wher eithe g@ied mypBioar r angement i s switchabl e
to any of the four states of said group,17. The
swi t chabl e-(iipde aguingiedt emidation sedte chaiviich4 detohstioni of the
said
explosive charge occurs on impact of the guided munition,
(iii) a proximity detonation state in which detonation of the
explosive charge is triggered by a proximity sensing
arrangement, and
(iv) a disabled state in which the guided munition functions as

a guided kinetic shell without detonation of the explosive

charge.

15.  The switchable-mode guided munition of claim 14, wherein said

fuze arrangement is switchable to any of at least three states selected from said

group.

16,  The switchable-mode guided munition of claim 14, wherein said

fuze arrangement is switchable to any of the four states of said group.
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at |l east two states include said del ayed detonation
state. 18. The sw tchabl e-nbde gui ded nunition of

W@ L@om4id wherein said at |east two states i neCTER2009/050571
sai d i npact detonation state. 19. The sw tchabl e- node
gui ded munition of claim 14, wherein said at |east two
states include said proximty detonation state. 20.

\-/I:/Iq:r; }gg. 8&%&%@%{1@ nglirlra 'gllll?lé C%Fg%%?rm& wherein said

sensitive to proxim tg an Obj ect I ocat ed ahead of
sl lgagy @W@Ié@t@ﬁﬂﬁ‘ﬁﬂﬁi%ﬁﬁi delayerhdeteigtionsite-e- node gui ded
munition of claim 19, wherein said proximty sensing
arrangenent is sensitive to proxinmty of an obj ect

| ocat ed | ateral ly with respect to said guide

muni ti bh. 2He sww@hgwetraﬁ%g@dﬁ%a@mgmru Clﬁ*ﬁi‘h |1il»| whergin said

claim 14, wherein said at |east two states include

sai ldagdlitwabtaes istladesai® Anpadhdewnatiahsthiee- node gui ded
munition of claim14, wherein said fuze arrangenent is
additionally switchable to i nmedi ately detonate the

expl osi ve charge such that the guided nunition self
destrutd.s. Zkhe shhiechabietebdd beided damifinrdeliclaunil#] wherefn said
claim 14, wherein the guided nunition is a gui ded

SHf %gé(} wa Qratdd h&lage §‘c‘h§ %i’d)ﬁmi@ JletohBBors ¥hicchabl e- node

gul munition of claim 14, wherein the guided

munition is a guided air-to-surface mssile. 26. The

swi t chabl e- node gui ded nunition of claim 14, wherein

the  20.  The switchable-mode guided munition of claim 19, wherein said
proximity sensing arrangement is sensitive to proximity of an object located

ahead of said guided munition.

21.  The switchable-mode guided munition of claim 19, wherein said
proximity sensing arrangement is sensitive to proximity of an object located

laterally with respect to said guided munition.

22.  The switchable-mode guided munition of claim 14, wherein said

at Teast two states include said disabled state.

23.  The switchable-mode guided munition of claim 14, wherein said
fuze arrangement is additionally switchable to immediately detonate the

explosive charge such that the guided munition self destructs.
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guided nunition is a guided air-to-surface bonb. 27. A
nmet hod for operating a guided nmunition carrying an

WO pgitemg1sensor, an expl osi ve charge and a sw PCIER20@/050571
fuze arrangenent against a target, the nethod
conprising the steps of: (a) l|aunching the guided
muni tion towards the target; (b) during flight of the

gui d edz{rg Nife00y 1%0%8%' xﬂb@é? g{nﬁ@@ ‘gxﬁrﬂgz&{“of 08k "R 'erﬂarexn the

sensor reno recelrving’fr

t he, renot e, opera tching in characteri zed
buidpd map noqsag(uéc;edrsggfg%gq gg?chngngﬂgz swi t chi ng

i nput, switching the fuze arrangenent to either of:
(i) a proximty detonation state in which detonation

of the expl ve ge i,s trj red by_.a proxjimty .
sensi ng-ar rﬁ??g%‘ﬁ*é&lag{e gdg gide %mplgggq Of f#imy tVYIE%%IP the
state selected fromthe group conprising:(A) an

i gpaled ntunitigeis euidadoiato-sntast atiesilen whi ch det onat i on

of the explosive charge is triggered by inpact of the
gui ded munition, and (B) a disabled state in which the
gui ded munition functions as_a guided kinetic shell

wi t hout6.  The switchable-mode guided munition of claim 14, wherein the

guided munition is a guided air-to-surface bomb.

27. A method for operating a guided munition carrying an imaging
sensor, an explosive charge and a switchable fuze arrangement against a target,
the method comprising the steps of:

(8)  launching the guided munition towards the target;

(b)  during flight of the guided munition, providing images from the

imaging sensor to a remote operator; and

(c)  receiving from the remote operator a switching input;
characterized by the step of:

(&) responsive to said switching input, switching the fuze

arrangement to either of:

(i) a proximity detonation state in which detonation of the
explosive charge is triggered by a proximity sensing
arrangement, and

(i)  at least one additional state selected from the group
comprising:
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detonati on of the expl osive charge. 28. The nethod of

claim 27, wherein said fuze arrangenent is selectively
we el e to both said inpact-triggered det oOPEE/IB2009/050571

state and said disabled state. 29. The nethod of claim

27 or 28, wherein said inpact-triggered detonation

state is a delayed detonation state in which

det onati on of t expl os] V. har [ -ayed, . ;

time del ay afterr(“g?np ti%ga%f'%éfggge%de%ﬂnﬁlkﬂgg{i g‘ﬁ_@/g@_ which

The method of claim?29, wherein said fuze is ., |

addi tional |y swit cha#ftenatipngpf | OSest gli*?ég‘? b trigested by

i n which detonation of the expl osive charge occurs on

i npact of the gui dedirnpask of the.guBled imiwtiomtandd of claim

27 or 28, wherein said fuze arrangenent is

addi tional |y swihabl gisiiged reweli at einicidenenatieed hgunition

expl osi ve charge such that the guided nunition self

destructs. 32. The m%&%goﬁicggeggrﬁa%egr lgﬁetic""gk%%ﬁi Ryithout

the guided nmunition is se om the grou
consisting of: a qui ged surf%cﬁ-to-surf ce mssile; a
gui ded ai r -t o- sur f ac8CHNEGY & 1he RXPIASIYG, FRRLEE-
air-to-surface bonmb. 33. A swi tchabl e-nbode gui ded
munition conprising: (a) a nunition body; (b) an

| gl gy Sefor SRS ST SR h9R Bl i
selectively switchable to both said impact-triggered detonation state and said

disabled state.

29.  The method of claim 27 or 28, wherein said impact-triggered
detonation state is a delayed detonation state in which detonation of the
explosive charge is delayed by a time delay after impact of the guided

munition.

30. The method of claim 29, wherein said fuze is additionally
switchable to an impact detonation state in which detonation of the explosive

charge occurs on impact of the guided munition.

31.  The method of claim 27 or 28, wherein said fuze arrangement is
additionally switchable to immediately detonate the explosive charge such that

the guided munition self destructs.
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(c) an explosive charge housed within said nmunition

body; (d) a fuze arrangenent associated with said
we@pbaeilve charge; and (e) a conmuni cati on sysPERIE2009/050571

transmtting said inages to a renote operator and for

receiving inputs fromthe renote operator,

characterized in that said fuze arrangenent is

conf i ed.as an.in-f t Swht bl r o
Fesportt ve 1% BOLRnbT P st ot A g el AR ton i
renote gperator via sajd connuni ¢cation_ _systemto ., |
stilecied fonethengrougs consising ofy &gy eflwa%tﬁ%ﬁ%-ﬁﬁlréfwesm&?léeé a
i n which detonation of the explosive charge is

t pniggé nedosyrfacepmnoxileriany aspindidragr-wrsfageromb, and (i)
at | east one additional state selected fromthe group
conprising: (A) an inpact-triggered detonation state

i n which detonation of the explosive charge is
trigge¥rd by switplatic-ofodt lgeidgdintedtioueinnpanng:and(B) a

di sabl ed state in which the guided nmunition functions

as a ouhded; kim@bh®oghrel | w thout detonation of the

expl osive charge. 34.  The swi t chabl e- nrode gui ded

losi Ve charge. 34 w tchabl e-mode guided
el oot (el yrouf bR Eo 205 Bel g W SIE AARISHCRY o

detonati on state and sai di sabl ed state.
generating images of a target;

(¢)  an explosive charge housed within said munition body;
(d)  afuze arrangement associated with said explosive charge; and
(e) acommunication system for transmitting said images to a remote
operator and for receiving inputs from the remote operator,
characterized in that said fuze arrangement is configured as an in-flight-
switchable fuze arrangement responsive to a switching input received from the
remote operator via said communication system to switch to either of:

(1) a proximity detonation state in which detonation of the
explosive charge is triggered by a proximity sensing
arrangement, and

(i)  at least one additional state selected from the group
comprising:

(A) an impact-triggered detonation state in which
detonation of the explosive charge is triggered by

impact of the guided munition, and
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35. The sw tchabl e-node gui ded nmunition of claim33 or

34, wherein said inpact-triggered detonation state is
wa2aehemerl det onation state in which detonati oPCDIB2069050571

expl osive charge is delayed by a tinme delay after

I mpact of the guided nunition. 36. The sw tchabl e- node

gui ded nunition of claim35, wherein said fuze is

additionally swtchabl e t n.i.nmpact .det Qpati g tate,.

i n which det onal(}%gn %f(??#gecg)?ﬁart%slinvghéﬁjagg% %uégiﬁsgn%non
i npact of the guided nmunition. 37. The sw tchabl e- node
gui ded munition of clBICHIES & B48uidker éﬁﬁ?‘?t@aiséileﬁui"éthom
arrangenent is additionally switchable to i mediately
det onat e t he expl osi dgosdiangs tsaietplvdiat change.gui ded

muni tion self destructs. 38. The sw tchabl e- node

gui ded nunition of claim33 or 34, wherein the guided
munition is selected fromthe group consisting of: a

gui ded34ur fHeetviichableanedarpsided ejuntiqgguoiddim 33, wherein said
air-to-surface mssile; and a guided air-to-surface
bah. arrangement is selectively switchable to both said impact-triggered

detonation state and said disabled state.

35.  The switchable-mode guided munition of claim 33 or 34, wherein
said impact-triggered detonation state is a delayed detonation state in which
detonation of the explosive charge is delayed by a time delay after impact of

the guided munition.

36.  The switchable-mode guided munition of claim 35, wherein said
fuze is additionally switchable to an impact detonation state in which

detonation of the explosive charge occurs on impact of the guided munition.

37.  The switchable-mode guided munition of claim 33 or 34, wherein
said fuze arrangement is additionally switchable to immediately detonate the

explosive charge such that the guided munition self destructs.

38.  The switchable-mode guided munition of claim 33 or 34, wherein

the guided munition is selected from the group consisting of: a guided surface-
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to-surface missile; a guided air-to-surface missile; and a guided air-to-surface

bomb.
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