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METHCD AND Dipd d¢asifoR USI NG WARHEADS RELEASED FROM A LAUNWE@.E
TO COVBAT TARGETS | DENTI FI ED ALONG THE FLI GHT PATH OF THE

VEHI CLE 5 The present invention relates to a nethod and a

devi ce for using warheads froma |aunching vehicle flying over a target
area, such as a bonb casing of the cruise mssile type, RPV
(remotely piloted vehicle) . or equi val ent, with the warheads
separating fromthe 10 |aunching vehicle and then acting independently, in

g;'?:alrl ery, tguﬁlczer pos&a ons an | nmgwuﬁ%ﬁgp meﬁ e

extrenely cl ose tIAUNCHING JFRHI CI-EM ICOMBAT\ STARGRTS | FOENTEFIER ARONGHhTHE
for this reason ]ﬁ-‘ M& YEEPRLE at very close
‘quarters, but so te%osetarget I C le to the side of its

_flight path. . The . so-called cruise mssiles with their
navi gation systens whi ch mfe Mfmadﬁmeﬁéism Qéﬂilteaotocm&itﬁd a

initiation, and WlththEII‘ ex%rerrel ra re orjginall
" desi gned for navidpHiGR) £aF Weipg wa P&ﬁg\% GFSPng FWFE@BS ‘éFbgﬁle ;Xying
predet erm ned andwEoH afﬁﬁht aréaj gbuchaaksal beﬁn:d%aéﬁ r@ﬂktlhbreﬁﬂﬂséhe

ot her side's ni ssjid e f ences car i ndi vjdual (| ar ges 25
t owar ds parti cul &% %]Tﬁ)or %F'sel@wed?f" éé% E#'j ‘%&?‘ Jass®
~are wel | def endeceqagaraisntsi r witlackthe whb!mends deparating s from be:he

and then ot aiifhing UL < AR Bhen P 40 (GheReny R E LY, [RRPEESEY
Wi th shorter randgss. cambataf tldlenltéfm@ohacdr rtsrgess suchhi assiapnotred

cruise nmissile tmm@stw&m bum;wgsg;fu%nge&eed' NG, ggsm ding

attacks of eneny tanks .. Spra i‘'ng antit m nes or i ndepe
acting so-called th°s%u'é‘ﬁ%ﬂ1=§| Uﬁ'éc@v iqnexrzemefycirleng dtpe the fl:.ght

predet ernined 35 pataf ¥# mtlﬁnmwé wsihaanshan%\i@m st | ghisCSéaHbn
or |dent|f|ed dur| its . flig E tar%gt see arranged in the sanme
and an anal g&}aa@& ﬁgpe?,aenti ed on y at very ¢ ose quarters,

but also those targets which lie to the side of its
£light path. -

The so-called cruise missiles with their
navigation systénis which are independent of external

20 command after initiation, and with their extremely long
ranges, were originally designed for navigat.ing at very
low cruising altitudes al'_ong predeterinined and programmed

’ flight paths in order to break through the other side’s
' missile defences and to carry individual large charges

25 towards particularly important selected targets which it
may be assumed are well defended against air attack.
However, developments have been towards using the same
basic concept for somewhat- different purposes, and then
often in a somewhat simpler and less expensive design and

30 with shorter ranges. Aircraft-like weapon carriers of
this simplified cruise missile type have thus been
proposed for defending against attacks of enemy tanks by
spraying antitank mines or independently acting so-called
sub-munitions over an area which could be predetermined

35 before initiation of the launching vehicle in question,

. or identified during its flight _'by a target seeker
arranged in the same and an analysis unit coupled thereto.
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-2- In order to nmake it as difficult as possh}&x?sgp t he
ot her si d‘gotgg’l%'ozrzrbat t hese weapons carriers which are S Hoo
- extrenely expensive, these have been given, -in the sane way as the

actual original cruise mssiles, a 5 very low cruising altitude towards
the intended target 1In ctdér tdimakekbs as QDESiduitias poseiblegfor

hi cl f h.th d h f
'he. radar shaddhie (et kRe S RRARRE shdRe.HegRond Sar=iara ¥RASEFFF: udes
of less than mramxmmm expendive ot théme shave tbeen ngivien; him t he
actual target é?gkg e &BVe.to o Vlmﬁ nﬁ §Eh§iedﬁi%e§ﬂiﬁli§e,prgv' ded

wi th one, 'S on e ver warni ng -t nes

of f | oadi ngﬁ of wmpolagwaga'mgﬂ-ngmﬁéﬂn i I’-Wﬂar gbﬁs intendgd ctarget
behi nd Concea'&&tei-ﬁébnmsnasawtorﬁoﬂiﬂﬁ £34" §ABhEHA N W%sev nfaélhfs agf ual

flight path. I'n add targets are_ones ose to

t he said #h#{;mmtqp tﬁRP%qh ‘ittP target gndendhe protaeiion of
ffnga\% nghl S t‘lfﬁéierﬁg&ﬁwgm@; azahffuﬁdmy be counteaV\ahhae@Ih
i Wi roba er e S in

Vgﬁl cl e .of thé’f‘i&" art ifd‘l%%ﬁ X’J’ﬁiﬁér’e éFE ?"ﬁﬂgépéﬁi%ﬁgﬁ? $ Wi tg
Ejhellr ovv{w tattartg&t swlﬁérnlle anshns/\thadt tmsad&mh ml(hedlté:h, ic.iff_ g
ecel eration tqQwargds n ai n hei n a define
ground area b f‘é‘ﬁ#ﬁ 3 ﬁ%:"?c \ E%ggﬁg?eéfoﬁ%"gmdeagg% R ne
- of descent, arich\/\/naﬂ.ytahle to argicte saeryr Shoes |waraﬁnyn|timoffdzhe S
shaped char ge offlé&é&%oﬁrofq%&ébﬁgt #‘gl[%tﬁé %ﬁ&'ﬁé EB@Lt&E‘ieﬁ' r@&t

action of the covers-a co ropean nt 0

252 036, for emi:qh e, lirsdrebinda concealinad sezrmin t Fosmatiioms huar has
'ts own tf§ getefr&%ﬁ?él cl@é@' €0 eréi yerwrayt fihgoﬁ Eﬂthn R adslesdigr eto,

urlng ItS active. phase rotates a Its |i1ne of

descent WI t hitfne keghangets naTsr ones (whieh Jdecerlass to the @add:on
of action inclgyigshy elpaithvebug twelli neooftﬁﬁ glikie e dhexwtE Whividapons

PR RN~ S RN T A SO
not - di srupted by Waxheash diypiesn swhirahy aidlliln probakily be viexygeaiseful area.
20 for spraying from a launching vehicle of the type in
quest:.on here are those which are provided with their own
target seeker and wh:.ch, as they descend with
deceleration towards grcund_ level from a certain height,
scan a defined ground area below them along a helical

25 trajectory centred on the line of descent, and where the
target seeker fires its amunition of the shaped charge
type or equivalent when it finds that the direction of

" action of the amnt_m:.tion covers a combatable target.
European Patent 0 252 036, for example, describes a

30 warhead of this type which thus has its own target seeker
and an active part directed in 'paral_lel thereto, and
which during its active phase rotates about its line of
descent, with the sighting line of the target seeker and
the direction of action inclined relative to the line of

35 descent, and which additionall}'r' has the advantage that
because it has no parachute, which is the ru_le in the
case of other warheads of s:.m:.lar :Eu.nct:.on, it is not
disrupted by wznd cond:.tzone preva::.ln.ng within the target

area.
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- 3- WO 96/154320t her type of war head whi ch coul d be used pET/SES5/01300.
conbination with the | aunching vehicle in question here . would be those
war heads whi ch are provi ded with their omr 3 - target seeker which actively

gui des the warhead, during:5 the final phase, in-.towards an identified
target and then fi re@t?tlbe!anhmht odn warhend opbichnconddarhe wped in

alternately on cig@ei ?ﬁ?&?presenthe laun ]5:9?-? R&tﬂieéﬂé""lﬁhqﬂﬂﬁiibﬁ ﬁGE&ed

I n connection W | t type o unchi ng ve icle and its

basical |y | ow cHawkdPey thase warh Wmsaev ded Wé-&br sheis erm

whi ch of the abwlwéﬁei)’ﬁﬁichsactiv@h PSYuiddf WHé warhede| atviagnd
altltudethantht o eIa chln 0 be ablsggact

eh| cl

on the g ah, P OV FERT
descri bed for giﬂm waibeadamimﬁ.lte.ohypaecl ngheat eghtimumabddstaite ghbr
al titude Wnichi sufficientl . eIationtothe crui sing
altitude of the® f@f z}/\fg;ffrg?:‘lﬁé iﬁ’?ﬁ the aid of special rocket
engi nes whi ch, when Qe paohbeﬂsmuﬁuatlhenshlrv@d/eh cd:e:mgctzéon '
these 20 a nov € n h eC b Vi
rearwar ds and u?\g{r%s%n rg?ag%ﬁ t%%e é]frec on Q é) U#gl%t d wﬁl ch,
conmbi ned witth tasiralkly spowd cuising alkitndei rig vehat| é:hen vngheads,
direction of fli n hggnagfggad 0

xIEHB L3 f?BZS f W H of &erﬂgnﬁﬁbﬁeh ?ﬁ:es is

rel atively cl ose of poi nt ere he target was St
observed by the ¢h °3‘!‘h'rg’e% e! B?QPRE FeExuieAngg aidditude than thatcrf

'depﬁntds :‘Aﬁr Ih t;%&dammgt)hnvexwfél ¥8 a&fae?ﬁeeebe abl@&&b”ﬁdélﬂ éheeher
rockets iC 0 i ncrease e Ccosts e s r educ
expl osi ve | oad, SARPek F¥Re3dR STHESELRR-i (TRIoWC r%t}%% ﬁ%‘ﬁ’tﬁ BBi ng
agl e t? dla)ff:mi::vmml n€o2gagixing hemrhHeadict 6 £Whtind &Iypemtindlcatedd
i dentified unti u i vehi out g e
t hem or over thear%cuse & %Rg%% ﬁe{e‘%%g% Y’*‘?‘ﬁ@‘ 3{) oﬁ“ﬁg&lc?ﬁ?g# Haizﬁqéa in
met hod and 35 aelaticontdqgi therackuidingepalicuder onfa thanchaugch:.ng
vehicle flying | t e er, tagg

feriti & Mreﬂ T Y S{Deéis:z r%iéeﬁ%tt endndt n.f.canPry

casing of the cruise m ssi
hi gher flight alwhendhe wameﬂdmﬂem #hpolauneh&ngegehéqlehasgvs these

| engt h 20 a movement of separation which is directed obliquely

rearwards and upwards in relation to the direction of
£light and which, combined with the actual speed of the
launching vehicle in the direction of flight, results in

the warheads being able to act relatively closely ahead

) 25 o_f the point where the target was first observed by the
target seeker of the launching vehicle. This system
depends for its f:‘unci:i‘oning on expensive and space-
conéuming ejector rockets which both increase the costs

of the system and reduce the explosive load, and at the

30 - same time it does not always magtantee being able to
" offload weapons against those targets which are not
identified until the launching vehicle is just about to
‘pass alongside them or over them. _

The present invention now relates to a method and

35 ' a device to give warheads separated from a launch:.ng
vehicle flying at 1ow altitude over a target area, such

‘as a bomb casing of the cruise migsile type, RPV or
equivalent, a significantly higher £flight altitude

- without any major and undesired changes in length
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-4- woogsae to the poi nt where the respective war heagCrsEys61300

t he | aunching vehicle. The invention is based on an active use of the
kinetic energy of the |aunching . =véhi=cl e, which energy is taken over
‘to a corresponding ‘5 extent by the warhead when. the latter |eaves -
t he | aunceempazyed to theypeint whene-the zpepgptive waghead leaveg n to

gi ve the war hegg 1@@%&%&%9& ama.nvenu%dte&sprmeaaﬁ% an
trajectory, whi cﬁ

means that_its ori traj ector rected. forwards -

in the directi®gtbyre1038¢ | iqfh the cinesd %u aanba¥§®a gQ“PSMPEs a
poi nt Wi t hy@Bi616] WREEh! BRe¥gie scpoeinahl B%erC &Y th Nebegedpondinghose
where the warhead | eft. the | aunchlﬂtga%ghl cl e, gg t? thi consi dg&abl y
hi gher fli3ht exteRt  PYini the ( HBT YReR Ehei (LAtEeF | {eaXed
~ functioning. lfaunching véhibZeabland othisi Xinetic besergyodisepiged hinsub-
. munition part needs to I Li n y ngm shape

adapted to t B (9, fFﬁéh'&ﬁe%&r]ajLegtg*}nqa tra?ﬁg%gg cases X nor e

or | ess aircrabther ptcﬂamhcqbe trafeaseryy namhish v masis)ncthaker odbs| s
which 20 may be; [ h (o}
ot her respects sj#;ﬂ éiﬁ ﬂ]gsdec%aégo nam C z'}gr SPB &!:?ét?ﬂn °f

be
adapt ed tbOtheffc&shiFe%IquﬂhWe@rﬁ,?UéFéPymd W%eﬁ%m Qmighoul d
conprise acti gl oh afbrat 8kl Qess tHe Ugatie’ G@ aghaealt Ry dipifatdd Nab P! es
for use of 25 warheads as regards the. Iater I rection ca from
one instance t%h%ﬁﬂ)t‘ﬁ‘é?reameavafhéagaﬂ'& & ’sﬁr‘tﬂﬂf ing vV#t‘:‘s‘ai%n Boke it
'necessa][yht 0 r;ruv\:ket:g;er rmsm%y h&ighexacfvﬂbhEleiﬁﬁﬁ ewheehhbahbhl n
ternms of height an ral _dirgction re neans that the
war head 30 %eea%tﬁ%q'fa#?e ol 57|%ﬁt*ﬂ°b€ﬁ°€% RLBF0 yaw, and at
the same 18 me it nust Tabe iabdeowo satpsfyr theupaslct concepthethgranb-
i %ﬁ%f%? Sth'Xﬁ%é hed ”ﬂﬂ% t?‘éo %a%%ceii%hiiwr@é on

the basis of obta ne omth casin
separ at i on frmxmmter Bbspeandldﬂmtﬂm &al ctha i odes eel duflighehe

trajectory. traject Th\‘? é;onﬂ NGbsNclbedPaN moeN S %éﬁemﬂ&awh

as a bonb casin or t e ke with its own target seeker, war heads

with their owliks ghare mﬁodmwcé& y desjgned aexat %t-lerefw
target arfn, 3w HE SaPrisingly small if the shape of the body is in

. other r_espects' suitably adapted. These aerodynamic aero-
foils must be adapted tc the desired flight trajectory,
which means that they should comprise actively adjustable

_ | guide eurfaces since the basic principles for use of
25 warheads as regards the lateral direction can vary from
one instance to another, and at the same time strong
winds can_make it necessary to make corrections to the
actual flight trajectory both in terms of height and
lateral direction. This therefore means that the warhead
30 must be able to be controlled in both roll and yaw, and
at the same time it must have its own computer coupled to
the gyro, accelerometers etc., which gives the rudder the
necessary commands on the basis of information obtained
from the bomb casing prior to separation from the latter,

35 and its own calculations made during the trajectory.

- ' The combinétion of main launching vehicle, such
as a bomb casing or the like with its own target seeker,
and warheads'With their own target seekers for detailed.
scanning of a defined target area, and the basic
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principles {1 odifagyactive functioning of t he war head t hepgd, bPNg
to the state of the art, whereas the met hod for using a contrgsf,@gd‘p

| ooping trajectory or any .. other programgred flight trajectory to
-deliver the warhead 5 at a higher flight altitude than that of the

| aunchi ng vgmﬁbeplhat for Prehve meuiw*re tfunageicgiidi ol mentwamaa

t he war head | eft nsti the aGt ua ent

latter al so incl ?ﬁgea %tﬂn e€ gnd’tact éfs&h[eh J]%{actt'gﬁgflph
trajectory of thneuhoaeidrcmihs 0 cqmntnlhﬁ viedpinggtrajessbrymeroany

| at eral qgui dance t

starting (o oopkfler profiiihelCefidhs S LAY {0 Qd Ve 1IN Waithead
The inventiof enagi nshmuarﬂatmm a%&#gusie mépan thakefpshe leamchhing
by a target seekgpnyphgl bﬁtb&ﬁ';s:éﬁmies}% e ajh (el Pl Yt h

i ssues orders, via t~in _operations |ogiCs (operations_ conputer). on -
separation or ej EBgj oWaB*'FQPﬁe Lefti r thenuRBBL. of CRRBLASYULes the jag

tlhte reSItoect : vet ﬁﬂﬁ%ﬁbibﬁglrﬁetmﬂeﬁmuncmdwrﬁwlamﬂ; deice and
alternatively the_necessar a n the rge iven

operations conpBt8P tg‘F tha téﬁ"'n %‘%I‘# ﬁrUﬂ'FgﬁF& c&? be
renote-contipol ceswbifled wiuhlrn.aggﬁ.t:adﬂ.hughtaﬂdww diazedadyveguidantar gai
ar ea. The dire¢t separatio rel

action in whi ch PRE®HatRaHVE %%s‘é'ﬁrgfagno dgfgt %éﬂ#gi‘%e SEAT r%%ﬁ{%
vehi cl'e and upwapdintr inorebpestdef the tamgethehdebodedn dadrioil s of

the varhead, If these meaigvahiisd ivhédidd WAIAY YEBLELS 1aRdebSs

agai nst or . into the war I n or 0 save space, are de
that they catch havehbesry imswsem by ng pasgethseker auhtqhngsv&w&te

[0 addit! onyst Ne15ERaEael Qudlerily ventd B BAISALON LBGuba dzhend S| ©

shoul d take place In R05|t|on sl nce rai sed nose
posi ti on af PB4 -4Bi cRBFrPﬁiQEPng gFdCECt |(9er=ya|5.iswnt SoFPRLAN); n PR

of the aircraft- heisarwa&baadr &Pection of ﬁél#écf&!lzféd’fm:f @£ sarhealdsng
the separation of, t he ﬁgrheadfr the | aunc vehicle is quite

si nply to | FPE ELVAR BRRnFRERSCLIYE HEORFEHR b the  necessary
linearly inflatabbateolbdgtandercalternatiedlitcthar netessary daxmmbet:hmd

arranged “”Qﬁr t@ﬁr&@‘:hei‘g &%&Q a&; baiﬁ;ésoperations computer of the
launching vehicle as program or as remote-control command

during its flight towards and over the target area.
The direct separation should be a relatively
gentle action in which the warhead is pressed or knocked
’ 25 out of the. launching vehicle and upwards or to the side,
and the aerodynamic aerofoils of the warhead, if these
are stored in the l.aunching vehicle and folded against or
into the warhead in order to save space, are deployed so
that they catch in. the air masses swirling past the
30 launching vehicle. In addition, the separation of the
warheads from the launching vehicle should take place in
a -"nose-up" position, since a raised nose position
affords quicker in-swing and actively prevents a stalling

of the aircraft-like warhead.

35 A suitable method for activating the separation
of the warhead from the launching vehicle is quite simply
to 1lift it out upwards or to the side by means of a
linearly inflatable airbag made of laminated Kevlar, for
example, and arranged under the warhead, which airbag is
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- 6- deAkpd Wi th, for exanple, a small propellant ch E”*)Bﬂsoo in
this way. I*m‘@{s out the warhead. If the fully inflated af@@s

been given a wedge shape which closes 5 - rearwards in the di rectlon
of flight, the abovenentioned 5 nose-up" position is automatically

obt ai ned. The baagtated wpthpcfet cexariple; fa smallgidpellsnicichayge and

| d
amUen 4GOURISG, (1T kG WRks| SRR ARRE, |
be possible foraﬂ-hbaglarhsadsbesal ggéuenn accwedgeccshape Whicbhecﬂ-m i on
to be used agal Pﬁﬁr{vﬂi-ﬂﬁ mﬁn""ﬁhﬁhdﬁfﬁction bﬁcﬂigﬁ 0 the g%SBEnI ntt?.%n%t ual

flight trajectory means that each wa I nc

| aunching 5 UBﬁPSI"BP ap@sifden dan antomatisally rP%’é!#‘PQun?th?‘fQ-c
~vehicle, nust rﬂﬁé! tgd \Afbb tsiemmeenbaol £b20i 8§ectinghi ahmﬁaaltdbhate

the | ateral | on ud|n ui d uri t he | oopin a t or
the basis of thﬁ%gPFBFs 3@' Scle are ﬁ%gFi#ﬁ t +8e
of the | aunghapqg yebicle, and p033| bI y aI so val ues obtai ned from 20

Its own gyro, accel erogeter_et conti ousl

I nformation on the curr ﬁthbﬁs*fﬁ'%%\gx 997 men gér‘?&"f%% ?'iia‘n,alﬁﬁd
any novenenfs ibetpesaibletfeanthe wafheadardeajgnedi inoactondanceswith

al so .i ncl uded, gﬂe in&éﬁ'ﬂf&l r_&aggl tﬁggdt océl t|v g % thheag,gt ual

25 target seek&Ps t'he aer odynam cal
preferably locatedt tio ktheasided ¢fs thef tachualalﬁidmhtg venﬁecgorn

commences its fligbf {n&ahﬁcmmé Wakh %iimfafd 'ifh 4d¥l in PR@Sadffhing

thereafter follows a looping trajectory, ot pr e- pr.ogr amred
trajectory, up Yehidgleecadnd Hehexg can é?et %Qldé"ex%? uépvéﬁﬁhhsla"??hﬁﬁs

p][]atSﬁ t 15 t veh:.é?e?oﬂt&sis Bélepi\a{rﬂead RAath Weéwhh%dms'flogzcgm nt
0 e trajecto S con Qi cs, and i er c ake
over ent! rely. et SoBSRLARGE Hhe HEFEEHbyand, doRghERALIRY ORI GRER

two alternati vésring elmermbmg)rtﬁij@dum ioxn thiel bhahasolﬁeehecdamml or

t he active ofy .t 8 rdin rs
alternative, th‘ng\;\&gg i c%wﬂ :Q%ge %dtﬁla the Wﬁg%ﬁelqs %‘U% ed PhE t%he
final phase and.l.atmching vehicle, and posaibly also values obtained from

20 its own gyro, accelerometer etc. which continuously
provide information on the current position in the x, y
and z ditectiqn. and any movements in the air stream.
Fuse/arming/ignition functions are also included, of
course, in addition to the active part-and the actual

25 target seeker. : :

Once the aerodynam;cally designed and preferably
aircraft-like warhead has left the launching vehicle, it
commences its.flight trajectory with a short in-swing
phase and thereafter follows a looping trajectory, or

30 .-other pre programmed trajectory, up to at least the top

' altitude excluszvely as a flight phase.

As soon as the warhead has reached the topmost
point of the trajectory, its control logics and its
target seeker can take over entireiy, and its continued

35 function can principally .follow two alternatives
depending on the function which_has been chosen for the
active stage of the warhead. _ _

Accord;ng te a first alte:native, the warhead can
be of the type which is guided in the final phase and in
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-7- ,0wWn target seeker guides the warhead i ctly
t owar ds am{‘gratg}se |dent|f|ed by the target seeker itself |l;r?%er35m§06
activate the active charge of the warhepd- at a predeterm ned distance
fromthe target or on 5 direct inpact thereon. CE According to a

second al t er nat 4hecht hetwar&wad targetn deekért hmuidee vtheh wakhead iim

d I ted d th

ol 1 cal - UraPOReBENY, KOFBRAPGS TRESFRLeRERL e Y Ae VAot My,

seeker finds a desedfable bzdget to tkchivatet thecactjve chaxdgmnofi rthet he
ti -ch f tdl

act | ve ohar e OlgbiaTateaprdibeiBiifen ase PSS! Bhd ' Ola GliohyiEe o

devel opnent 5 dirnsrteé:npmtsmsgmlosa 9. 15 In order to

function in the intendegd @g2aghg tY Sa aecohﬁpeaﬂ;eiﬂ@ﬁ%i MRk Mﬂé&&the_

active phase as it approaches ground | evel decel er at ed descent,

rotate at gapr bacefrthe &, r@ﬁtﬂ%ﬁ%ﬁﬁcqw&%ﬁﬁ descent,
inertia axis, WgcalsWitHe | dréall Arbahd HY eﬂﬁﬁeém Bte’Calany! & Mdlidde

direction of action of the,active part. an ral seeki.n
di rection of th&’&r@)FG&Pr?a?'ﬁePwar ss'égﬁefmp’fﬁ% %&gﬁg "%é thtirﬁﬁn ‘%fgﬂ"ne
mai n Inert%a aXbSe];:er friald%t lavezdnbdﬁxbrbreﬁ-gaa withihi eh:oft:taljazcw h :
IS achi eve or. .exanpl.e n et see e
side of the act gy& cf‘f‘&ﬁf@ tﬁ%tg‘égre"'% ﬁ'gea Ptt h%eq warpetfet {rg’geg’és#
activated, whil pr&heipéeelferamhisdm\tcf warbeadt s thust desceodbefd tim
rotation of the r]ﬁﬁgv d Dy a f roy

ﬂ@s*’éceéﬁ:&% C B 4283 03 eplo ye?éﬁlomthe

shaped decel er af'l on can prefera
30 warhead in tberené: ionSkK AA-SR01838~%ati on thereof These

decel erati g8 surfaces cap Bader éarfﬁaf%ﬁ i *&éfl%naea \ﬁuzﬁutu S sHygwn

in SE-A-9101037-1. Even if aer od énam c deceleration

surfaces of tYPRe Qfr Wazhead: ’B‘é%ané’d"ztié‘SraF gaidrtive (phasey 28t gt on
35 about the rrapgrbaehbuagaasuad levelsinba deceleeatied! dedRent, rotaiid ON

e e LY ™ P o SE5pE. PEE, B e
i nvention, the ipegeia aximsekwhich ediloyixl tarAr dorn ca Opradetedrmidmi r ed
' 20 angle with the direction of action of the active pﬁrt and
" the parallel seeking direction of the actual target
seeker. The angular adjustment of the main inertia axis
" relative to the direction of action of the warhead is
achieved, for example, by deploying the target seeker to
’ 25 the side of the aqtive charge, at the same time as the
target seeker is activated, while the decelerated descent
and the maintenance of the rotation of the warhead are
achieved by means of aerodynamically shaped deceleration
surfaces which can preferably be deployed from the
30 warhead in conjunction with the activatioxi thereof. These
deceleration surfaces can have, for example, the shape
which is shown in SE-A-9101037-1.
Even if the aerodynamic deceleration surfaces of
the warhead are designed to maintain the desired rotation
35 about the main inertia axis, it must be assumed that the
' rotation will be initiated in another more active manner,
gince otherwise a valuable flight altitude would be lost.
Thus, according to the invention, the £arget
seeker is deployed in order to obtain the desired
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- 8- wo gsalsynat i on of the main i nertia axis relative t opcISE95/01300
direction of “action of the warhead, which can al so be assuned to
correspond to the Iine of - sym*retry of th# = war head, since the active
part is the one its conponents whi ch has cI early the greatest

mass. The n¢u%¢wopft h"ehwam\é-&d inertia: axis relasive te the

can be aCtiyadf’ﬁhcti&i e8fa@dtdon bafnﬁﬁaswﬂhdmﬂﬁhioh clRJidlfo pedder
. servos, or in-anoth way. This thgrg O;rﬁ:' I;; gl ace.as so€)

-~ possi bl e af t AEFYRL Fﬁeaﬁ??ﬁ%‘ﬁ@ p&8 ﬁhei?ﬁp YEaeEryn© Eﬁgctory,
wher eupon t havarheady hafithde Jiheen adtaiviesipadt r disat the conhl ne# with the

I f di t d d
Todh o 0" 8 " SRS RS e Phm' Pel SAELY nd  obacand THRNGL ! BEC]
cont ai ni ng ac:tota#mtoftahgewm ,abmsts i .btq m@nr axis of:oimentiaogl cs,
ol se engi Nag, o4 » ARG, Ol elilmple ! Oby! NGeatlES 680 nsPEEd OF |

‘rotation, there "are - ; alternatlve routes of

Thus; it is penRginns tmxdcbqrammapl ozcip another wayerThis|thereferead, f
appropriate aidyds Sﬁi’ﬂéét in@n é&ion as‘lfj\?%%i%lﬂ/ HeLdPSthe' wilrtfedd has

pOSSIb|e t0 use warheads - whose oufer. conf |gurat|on IS nore or |ess

i dent i c0 wi mssedtmetysesoéf the neblghtekrrdnelory « MheRauRA Ehecd

~above, ftalndkvwwtfat ad :1h§ deasf ﬁhﬁ aegs&eaemi%&bnt eoﬁﬁ,in][mthnhet:e |

aircraft-like outer i ch has _been responsi bl e e _actua

flight traj e Rﬁ gﬁ‘ ce RACERPATY, AN Rg ém "og‘b‘? and’'a

trajectory. ddwnﬂdrd speedrabtrai cal |y desi gned and pr ef erabl y

aircraft-1like out f atah r he 30
! ! “o’i{c[eh*i:%e st119"8o¥8 gfageéé r%&%é@’ﬂ’f&’nm tids ad ¢

war head has been given e necessary rot ence and
downwar d.5% peabntadimdng tdrtiveipantist thzget sdekervi ph@m:-bé-e'r mlmh;o

di sturbing thg, ti [ t é{@g‘?
preferably be é{w &%io-ﬁh hgu%r?]ezegraijf%rﬁg Fanes run par a Ie‘f to’
what is at 3%© tikhe | Arsired hepesds of 5P PFéﬁnof fcher\ﬁarm two
Provi ded t hatg1dea-nadiiiad Mﬁ'&&(&,mmm t hus been rel eased

~hereinafter referred oasthe sub- nition, is of th type
which is described i T248s thE &’e\ﬁ%‘iéﬁ/ful &4 ‘?’etf’e*r‘bnﬁegpgﬁg 3’ B35 and

20 - 'a:.roraft like warhead, if appropriate after separation of

wings and/or fins, or else it is poasible to use warheads
' whose outer oonfiguration is more or less identical with
the types of warheads mentioned in the patents cited
above, and where it is t:herefore first necessary to
25 remove the aircraft-like outer shell ‘which has been
_responsible for the actual flight trajectory, which may
advantageously be a looping _ trajectory. If the
aerodynam:.cally designed and preferably aircraft-like
outer shell of the warhead is to be removed after the
30 warhead has been given the necessary rotation, angle of
incidence and downward speed vector, then this must be
done without seriously d:.sturhing the rotation. This
means that the outer shell should preferably be divided
along one or more planes which run parallel to what is at

35  that Jjuncture the axis of rotation of the warhead.
' - Provided that the actual warhead which has thus
' been released, hereinafter referred to as the sub-
munition, is of _the general type which is described in
the previously cited references EP 0 252 036 and
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-9- SE— then it will conprise an active char ge,
depl oyabl e targe&%seeker fuse/arm ng/ignition devices rﬁﬁarf%asm}‘?oone
uni.t, and depl oyabl e aerodynan c decel grgtLon nenbers. V\hen t he target

seeker and the 5 decel erati-on surfaces are deployed, the main inertia axis

of the sub-muni t ighn gwiohlo3e= ol Sﬁﬁéﬂeﬂtwylf&sﬁbkhee an %asfhalc&wgepfa
symretry, and a certain_tinme wll be requiredq for t b|| atlon

phase before the oyable, target spekery (fpPe WEE ?)\%’F??on
of the 10 main lda:w:i.mdaxusn | ofe Wunit,he amdl| i aapu.eyamlech ﬁrodyngﬁi)und

Thi o altor nat | ve RIS UAFICPLAERBeREs g R o e’ carark” LG Rad. WP on

and requi r es 5t hatdecied elxiagiicsn sni'fapusnaref depdoyedhctliei miheinenpiagaxis

t t | h b
gives time 1 SF bR t‘Eﬁ’ Wﬁgﬁ o R e fURNR, il 250 Vene

The advant age i sorigidads linet oft sysmehyyt.hlandoa cexgainii k ledél be
sub-muni ti on a pragudied £hri Rl WbLAedeN phadd WOEErE! (B Shub.
weapons carriers. e-alternative of allown e warhead in

its entiret y%%f‘@% I‘Wéﬁ% dhaqut; &h%r%“&r&?##éi°n of e ng
phase/ activqophag@ins f@eein akes,! e éil WitRO the DM@ffnhfiédl WH¢h at

al though this alternatjye can involv e r -lesser arjs . of
its ggrel yI Saergéf  fevel EEVBPoFﬁg 'ﬁgﬁaissﬁ\f gaPHFB?:?lgﬁ?l%}rﬁF

separ at ed of theAprodtioty to this al ternat | ve, the whol e warhead,

once it has passed the t of the fli ect,or qui t i npl

~converted to a regul ar di 3’ i (font tg{]‘ﬁ)l f:lgll ing?&v% tthe E&?g ?@?i%/ni s
possible to haveextd'apldiwmlﬂng opefatient andetrexprimes t thabe thiedchigheste

active chargg, RPAShA! 8n' Ynd @o%&S?E#EP%EWW;% %o

|
t he rralnlnetla aX|sétfét e war 9'3tothe
axi s of symmetryhdghi Wp t kbat| ithe pubsequest downward: hzpjpcterytigives

alternative is {esuse SorOLOend cne WiARIE GhMR SBld TEhY WhiEldarap!

seeker after the ﬁm)st point of the fli trajectory, then t

rotation andPHF'PIedl bepmdvantage disspdruiayes ¢ H‘h%d-tr ri‘sﬁ mq#kle to
warhead will requgec diréetlymasy sebvanseitiondal pLSEREt which is also

20 included in a number of other weapons carriers.
If the alternative of allowing the warhead in its
entireﬁy to execﬁte both the looping traiectory and the
seeking phase/active phase is chosen, then the dividing
phase is omitted, although this altermative can involve
'—’ 25 greater or lesser parts of its purely aerodynamic
aerofoils, such as wings and/or £ins, being separated
off. According to this alternative, the whole warhead,
once it has passed the top of the flight trajectory, is
quite simply converted to a'regular dive in oblique spin,
30 and in this case too it is possible to have a deployment
of the target seeker to the side of the.active charge,
which is responesible for the necessary inclination of the
main inertia axis of the warhead to the side of what is

its axis of symmetry during the flight phase.

35 ' Finally, if the alternative is to use a warhead
which is guided entirely by the target seeker after the
~ topmost point of the flight trajectory, then the rotation
and dividing phases are dispensed with, and instead the
warhead will require an extremely advanced target seeker,
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- 10 - wo 9683z ol | ogi cs and gui dance. nmenbers which are ac38E861300
to cope with substantial course alterations. For the user, the

present invention, with its various ¥ ternatives, involves cl.ear
advant ages’ corrpared 5 wth previous systens since it can be used both

agai nst teenerohriegicahand guidance members shigh \axe Aalseabhe
f1ight trajectgy Vosthe IWEEh Ayt YLD &bera@ladt&fations. targets

whi ch are identified onl en the bo caS| IS ssing t and in’
both these alternati ve§°¥t é’r'sﬁf'lo %g'é‘ oiE‘éﬁBgiWho "rq‘an%E

Wmh Chl lie vel lyd®ide alter:ﬁ@hr@é, tm&:wmtcua efdwdit &g ei h@oﬂzﬁﬂflédl ng
vehi cl e.

h b defi ned t ent
Crai o whi%h (G PERTLSES (FTRLRRY, RRaRCER, BRY BE '“4 MAFALPRE o
detail with retfmssamdmngetmulﬁtoiaehedoﬁiy ifegtified werri chose to the

Figure 1 showse hdeou e dlh 0 thdl 164830100 ventBEh Ba ofho iiobgr™

casing in I nve I gur e shoms
a side vi ew |ta:;msts abigh aze z-dens:déd-lednonénr whenathedbombi casingdbsi gned

war head, ﬁé&&{lt i’h&hﬂi‘ﬁbwﬁ gﬁ&ﬁﬂaﬂl%ﬁ%&a@is_&st Qe 4{3&”3130

as seen from gbove h W ng

obl i que @] e@asgible t b §9§b8t thﬁﬁﬁl aggeks whieh &éeoﬂea-ﬂ-cé:% the an
al ternative ofgidie o twmgw,wﬁbmfﬁ&smfimwwwméu.

according to Fi gur 2.,and 3, are

gyre |
schematic representati GP"enti°Pheh‘tﬂ)eP&FPor$?f§%ﬁ‘é a&stpﬁr R?fee‘b%w ce
alccordi ng to idiaims whichntfcllowwahd it swimhr:gsw (hﬂéfdéeai:'ibed in
alternative 30 nents_as Lega eads thegnselve
The | aunchi ng RPé’fﬁn%aceL RSt nd‘ESSS %arﬁf “"%‘fﬁuﬁgs%g d“?ﬂ"ﬂ“ﬁ‘he
form of % b(ﬂﬁgum,ng.mwhich. intended to be a conpletely autononous
battle systemin o] rgj e h b Ir boj et
35 engi ne and ‘which ha?"{"'ﬁd'rsn1 Lh egdr aﬁ%Lnaw étli(')xlfl g&k&&ﬂl erbg cont rol
| ogi ¢) whi ch @metienyr eofr d@#%tnbeﬂban@%ﬁng in | ﬁ?éﬂﬁaptﬂ-apge‘vi%e whi ch

. is coupl ed to jbRRMAA¥, oI | ogi c. A nunber of warheads 2 are stationed
in the prOJectlle S evhdent fro:[nFlg re 1, these are in two
_ gure 2 shows a de view, in partial cross-

20 section, of the. aerodynemiea.lly designed werheed,
Fzgu:r:e 3 shows the werhead according to !'igure 2
as seen from above, and with wings spread,
Figure 4 is an oblique projection of the sub-
munition which, in accordance with an alternative of the
25 invention, can be released from the warhead according to
Figures 2 and 3, while
Figures 5 to 7 's.re schematic representations of
the operational sequences :Eor the device according to the
invention, with its three different alternative
3‘O embodiments as regards the warheads themselves.
The launching vehicle shown in Figure 1 and
Figures 5 to 7 in the form of the bomb casing 1 is
intended to be a completely autonomous battle system in
the form of a projeot:l.le which is driven by a turbojet
35 engine and which has its own integrated navigation system
(control 1logic) whioh can be pre-programed, and an
internal target seeker which is ooupled to the control
logic. A number of v_rarheads. 2 are stat:.oned__ in the
projectile. As is evident from Figure 1, these are in two
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to be upvvar(?s or which reason the top plate of the bonb pbflgggs?ﬁgoocan
be thrown off. Under each warhead 2 there hy - an airbag 3 which is
enpty in the rest position and which 5 can be inflated by its own

propel l ant gas ggakJcThel diretion Jﬂ'éj’eéﬁéﬁtfél agated! hﬁs%@d bﬂiﬁe
have a di sti nct

thes & G oot EB R repvness. oot iR resach fhe €45 piate ' £ie fout

ai rbag 3 |ying castagt eanwdiehaitcwn eE£0 Uzﬁdecteaichswaﬁhbaaed tniu-cwardwead

ot the | ol ruih ¥Eees 3 WAL R bl 47 SRS A0V mell il Gl R L0

with the noSe deatibetinflateddby Hts ovm;n;t:ropﬂ.hnm gas dhaz'gtéﬁ.l dat ithre of
‘the rudder. of t?ﬁl?g@?ﬁi‘éw& dtafdd %EEV% (#]Neﬂ Ue% e

energy relativé Surroun |ng a
fromthe bshspeasi nwithni thet ceighestomark) @ty Gbeorﬁteﬂtt Hon the

war head, whi ch Eiré&tigﬁo&aﬁiﬁﬁﬁt B‘fetﬁfe gg,ﬁ,bor cadig. i nvention. 20

The warhead 2 shown in nore detail, in Flgures 2 and 3 has_a conpact
shape, but one which i sWBep| Fhgepirbag éJlJtlé"ei‘E dnder i thenvarhepd tRcbhe

short and gpi ckejeccaaomc&nkfa&&darm%ﬂm&@mtm 1Q!téad9e\ﬂaft|3.v%1\y ng
5 of broken de rea

ted at, their
“novabl e side Kef’Bﬁ rg&&e rg}é%'%d with the r‘é%é@%t?%?? °Ifntrht°s
rest position, ahebagngnﬁu:MQbEhat tielwicrhedd @ denrddahe biondt k:h@ingThi S

has Deen TS b ARSI e alFpshefal 19340 Bhi S MR e

flight, whi ch f the defleesdonaledn the oruddexonfi (ﬁleatbmb vm::bsn.gmamgl

sald wWng oot '8enbinlh PRitn end G £28498 088 Ok’ e
rocket englnes are inten e use en | comes to
rotating théuﬁﬁPﬁéﬂélngnﬁé-ra which theuwazheadotakess over nfrem3the
conmponent s accoaaﬁsatﬁ%mgthzn&e&auar eﬁeﬂi%deﬁuaeaé:& ectori% 5! 2hle
nanely an active part or bg.,ct IS case a | ef’™e su -rrunltlon 9 (of.
Figure 4), a gyVarhsady ¥ is 1Bpe m%fE?E“IE ofnthe cPrESeRE

servo 12. The sifiventioAlni tion 9 |ncI udes an active charge 14 and the

warhead’ s ,, | The warhead 2 shown in more detail in Figures 2

and 3 has a compact shape, but one which is still well
suited to its flight task. These short and thick
projectiles 4 are provided on the top side with a wing 5

of broken delta shape, and completed at their rear end

' : 25 with movable side and height rudders 6 and 7,
respectively. In its rest position, the wing 5 can be
folded in around the projectile. This has been made
possible by means of a hinge and by the wing being made

of titanjum. This means that the wing will move a good

30 deal during the flight, which fact has been taken into
consideration when designing said wing. At the front part

of the warhead there are also one or more rocket engines

8 which are intended to be used when it comes to rotating

the warhead into a spin. Figure 2 also shows the main

35 components accommodated in the interior of the warhead at
the s.t:art,. namely an active part or in this case a
complete sub-munition 9 (cf. Figure 4), a gyro 10, one or

more accelerometers 1ll, and the rudder servo 12. The sub-
munition 9 includes an active charge 14 and the warhead’s

ake over -
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in the sub-munition are shown in Figure 4. The active charge 14 is of
t he shaped charge type (RSVIV). It is*< 12 rhe previously mentioned target
seeker 13 which, by being 5 deployed to th S|de of the line,of .s try
16 of the %FFEQEHaFgGkﬁﬁdf%f Thesenn TSReReRsd d\ﬂct‘]é{‘mf%r

the shi Ltlgg Qhn éma W-mitianam thaintm ﬂbure 4 nuThei c:u:m ch
ives the desite an [err 1 T

gub- nuni tion 9&‘5&' 4ud"% ‘P% Eg 8 p|°8‘§§ X %@gg%%% ?véérgftoﬁ % 17

and 18. the pre%bhenlgrmeheionedeadrgebmeksﬂJg?urvéd.@.arhy deaing of

the type giegif: Sl di f@id& Eh@.hgugﬂueow smé@ﬂgeﬁgecﬁhw in

Fi gure 5, and er ef Or e  assune I vide oncCe 1t en converted

to a dive spi mc&dtret bhargs anél@ésmhe whole subrmynd tden .o pzawides for
Figure 4, agpe éﬂﬂmagq Otﬁfd%wfmhﬁnihaﬁ-caamw §8N df" EheN@uY-e al so

be used for the alternative functional seqguences i n
accor dance w mnMéopnvvhﬁlpbngives the desigpd,angle & &i°n§ht‘a & Pce,

the actual ta@gﬁ% sgekelrrm; Tfﬁlus %yﬁdmpaalbe dﬁﬁémdﬂstgﬂiwgitwl
openl ng In thne p ectl € nenpe ecgsgsa t he ai vidl ng
of the pRdj ecBepdoy ﬂiF"? 8h‘F§°§V€F€P’ é’rfSF §_$, H%&CH | ongi t udi nal
di rection, have not bagghdaghcthé, mmmi showhoint Féghrels 2handa3 is

| ongi tudi~na| di VIt% ngtl I negé%ﬁt#a 52?%%) %a?gl gca?tlﬁ%‘w wﬁgfm%qgng:}pg in

Fi gure 2. uence wnn
5, for the fi Belquahter shbime inf Rilgumee\5 c canddt che dthegrefore assumedneont i on

entails that Lg, 'dgcgghggig%gsgﬁé ?gc%@verted V\H El'&i%éalsg:.tn aRd 2huat

seeker |dent|fhes an eneny 0S| er dupon a war head 2
is givenls redegse |#h&nmabcm%=@mta&t Mndinvwgﬁgﬁﬁe bémb 2

casi ng has re% sgﬁfp?ggt 88BidRed! I8 €58 Obdmd %ﬁ'éﬁ&ﬁ?rincxﬁi ageob

i nfl ated and the Wwarhead 2 out to t DOSI ﬁ.l on, The
nose-up positP8n SBefhe ER%F hdhe 2, 9% t?l’éhﬁne?}Eeﬁ?l%ngeof fEREtAgPRd, and
the action of gel@ences &uddebaraanémmm dhventdomi ng- in phase 20 it

the I nvent o, Duri Hyeh: pe” dinlas Cixdy Fiadd, fue appBREORARGRE 0 "
of the waoheageekecubésthe warhead can be deployed through an opening
:.n the progectile The members necessary for the dividing
'of the progectzle, which is preferably effected in the
longitudinal d:.rection, have r_xot been depicted, except -
" for the fact that a ‘longitudinal dividing line 19 has

25 been indicated with a broken 1ine in F:Lgure 2.
' The complete functional sequence, shown in Figure

5, for the first alt:ernat:.ve of the device accord:.ng to
the invention ent:a:.ls that the :.neoming bomb casing la
with its built-in target seeker ‘identifies an enemy
30 target at pos:i.l'tion' F1, whereiipoa'a warhead 2 is given
target information and a start command. When the bomb
casing has reached posi'ti'on 1b, the associated airbag 3
has been inflated and has lifted the warhead 2 out to the
start pos:.tlon The nose-up position of the warhead 2,
35  the kinetic energy of the latter and the action of the
rudders 6, 7 mean that after a swing-in phase 20 it
executes its :loop:i'.ng' trajectory or flight _phase 21 in
accordance with the invention. During the £light
trajectory 21, the control logic of the warhead executes
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- 13 - wo apsabl e lateral and longitudinal correcti O”Pe'fr/stﬁsoo

. trajectory on the basis of, on the one hand, the ormat i on on
the lateral position of the target F in 13 4elation to the flight
trajectory of the bonb casing 1, 5 the novenent's of the target etc.

which it obtaipusdibie latexad ta.nget lengﬂ;eudchhaﬂ.hecbwrbcttimngolﬁef the the

start, t nt 5.i n..he
which it observe?b% Se gﬁrl ng ngligo gge énv\hgég BhE af on ?he
flight traj ectiaﬁom hem cberéettnmg mesitiameof| Ehet M%‘ctbr#ﬂare

required. Once. S a D tory,
nozz’}'@i h?&lduﬁg fughe Eéﬁsieahsryoaf (e mims a#ef

t he rocket be several of these) t he

front part5 of %WM%r%f a@?vﬁ!ﬁaetaﬁﬁcl-t’ which it)ohtadnsfremsyn
with the speedt¥f €£bgét OBe8RESSSE hd bdmls cadngCbelfiorectthd UPEALE).

" The warhead is, thus onverte prin |l e to,a spinnin d|ve durlng'
this r ot at¥sh Phatheopther %@% Eg@ ﬁ“&"rﬁﬂ S'B :9
invention, thessiicd ditgobaerves3 itséhendupingattie aﬁmght,emmﬁosm th

t he prQJectlle of the ei Q__ divided ng the line 1

nmeans of prop q t Fggsgig h%sgﬂ’ﬁg EBﬂs"ﬁ%‘Pﬁgtﬁﬁgeggnaﬁ,ecg#"’?ﬂ g?lot her
way. The 1ub- the fhight dirajjectdmeake rretdu.’sreuh.y,o:aml the ivariveadibham t he
opportunity t Y ghlaS g k nd ero l-s d 18.
After a stabil %I %gd)phgtge L’?ﬁ %%ﬁ? glim LQ ggtgn exéght es‘}lglttélg
‘active seeki npeurles 8 Hthiexe pmseimafm ibrey mml reff thesehbetitthes
great est 'ﬁ%&ﬂ apa¥ks &P RGidli Wrﬂb&h “&Pe' g :E)J‘aééé.l aﬂﬁie it is

pl unmbl i ne 15, scans, the ground | evel bel ow |t I'1cal

trajectory 26 rqq?é:eéc tiRfo @ Epin sEdh the eraad aﬁ %4w%mwm| | el

thereto fig m rmuan aﬂgl IR YEA] :Eunct:[[dht he iThentwihaddh igSpesbst O
the line of fall pIu bI|n In the alternatlggvshovmmt%’e?
at

figure, the °°m’fe<fr ’é’ée?é' (R 8y FRIFRIAS ALY R SUTIRG
the point F2 tmptdtidn t phasei d’.z.armnt tins presenbl alteriativevef dthieng

el minaton, | inveneids.” B8 ATuiHEpE, phiang, 23 fu  Ehied”dS e rand 0

sane functionaxesntheshcegitls the prejectilal Herofit the, warheakoth beinge
start and‘,ot hr%q;ldaed' %rlgglg‘)%hte &Qﬁ@efg’bp%eans of propellant charges,

spring locks being released, or in another way. The sub-

munition 9 is freed in this way, and it is now given the

opportunity to deploy its target seeker 13 and the

- aerofoils 17 and 18. After a stébilizing phase, the

' 25 warhead initiates .and executes its active seeking and

action phase 25 during which, rotating about its greatest

inertia axis coinciding with the 1line of £fall and

plumbline 15, it scans the ground level below it along a

helical trajectory 26, the actual target seeker and the

30 active charge pérallel the:r.‘_eto forming an angle according

to the invention with respect to the line of fall and

plumbline. In the alternative shown in the figure, the

target seeker 13 of the sub-munition finds the target 'at

the point F2 to which the said target has been able to

35 travel during this time, whereupon the active charge 14
is activated and the target eliminated.

The alternative shown in Figure 6 follows the

same functional sequences as the previous alternative,

both at the start and through a large part thereof, but
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- 14 - WO9%/4Rh t he exception that the dividing phase i sP@TSEesiti130d
with. The target seeker of the bonb Cilil ng 1 thus identifies the
target at point Fl, give the warhead 27 “the start order, and thus

executes the | trajector 21.in espandi ng, manner ;

rotation phas¥ f_’gg Pg ﬁﬁh tt?' b fg‘aﬁé& \ﬁéﬁiﬂ% Oli‘%?uﬂés g(s?ﬁF‘PF#ng of

t he maxi num withl. nél'heatnngau)f selekewar bfadthy dsghbyroaimg hethasual
target seeker S t I as so be
i ncluded-in t ﬁ%%gs Eﬁg %&%@}daﬁtﬁs é %@918}]‘, &‘P}M(? Czlf% ‘gﬁlﬁgn?o%atl ng
about the Ii nbhefsmtmder. anghitbiusi sxsbntmethel doopdngotrajectaryxi s of

symet r e | hage t he
ler heady duri ng %&n ch it a?ﬁ’ns t e groun ;ie?gl%ﬁ%mg%s%nzﬁ EP tﬂEn

cor r espondi ngeReFREed. t'f'h}ébt algo2dngludes; @ mhifting of h@?aﬂg%m the
poi nt F2 and ifercfstaxdcsei the warh%iﬁ' YW d@Iiment |48 %ﬁ% &6tuye phase

28, it may be - nec ssar%gt rovide theé vvarhead w. th ai rakes, on the
one hand in otkget P W?E\Bénﬁﬂngﬂﬁrﬁ'hﬁtﬁB#ﬂéaangnPh‘“'t‘ﬁ’éiglbi n

di \ée as uni f ogdh aﬁlﬁ@SBeblﬁchedgihhehWOPh_a%_ %lmﬁmmlmghase
and on t ang to t ,a sufficje on ti ite -

si npl vy, ibe m.@f g@ g’pgﬁ O\ﬁ?(fatt&%s ﬂ'd.&"t-(%‘ H:%?y tmadeg

the alternat iwieiathobs ohlquar relatilve szoreits owhumaortsf asyme&gur es 5
and 6 are exefﬁaegas b m's%su%%ﬁup.ﬁgﬂgg hi& §4L gyt Ok msre the

war head has e {‘opnost | 00pI Ng aJ ec
after which tmhﬂ,ﬂtlovedqmt"@e@(ért cﬁcm the ground levehtibqaltm i’ake

over and durigiyd eadmﬂosﬁﬁfgt %311%%1 traggégﬁ%ple pg étargte PeF
i

control | ogic_of_ the warhe 30 directly towar

which, ddtor finfis the target At the(PeintoE2 mad then rﬁi&#ﬁ%ﬁn %% point

F1 to th&cﬁﬁlﬁ &Rarge. ﬂ&@ﬁ@‘ 15ﬂ32aetive hase 28, it may be

PCT/ SE95/ 01300 éessary to provide the warhead wil _ai: brakes, on the
one hand in order to keep the movements of the warhead in
the sp:.n d:.ve as uniform as possible during the whole

20 seek:.ng ‘and action phase, a.nd on the other hand to give
it a sufficient action time. Quite _simply, it must not be
allowed to descend too guickly. - |

In the alternative shown in Figure 7, the same

functions as in Figures 5 and 6 are executed in principle

25 up to and including the point where the warhead has
passed the tépmost héig_ht _o:E' the looping trajectory,
after which the active target seekér of the warhead is
able to take over and during the downward t:aject:bry 29
guide the warhead, via the lcont'rel logic of the warhead,

30 difectl_y ;owardslthe identified ﬁa:g_et F which, according
to this alterna.t;'.‘ve too, has thus moved from the point F1l
to the point F2. |



PATENT CLAI M5 1. - Method for conbating identified targets (F)
usi ng (2) froma launching vehicle (1) flying o rget
\é@é? hea%ssgl(%?

area, by s ng fromthis | aunchi ng vehicle (1)

which act independently after sepan® i.on, an

targets which lie close to the flight trajectory of th '

vehi cl e, - characteri'zed in that the warheads (2) u Uiﬁ

ki netic energy of the | aunching vehicle which they tak hey

are separated fromthe sane in order to  give the respectlve warhead a
~looping. traj ect PATENTI CIRAIMS or any other programed flight trajectory,

as a result of which its original forwardly directed trajectory taken

15 over fromthe | aunching vehicle is changed upwards and backwar ds

t owards a poi nt 1ol ose téiettlhodpépnt combatingeidentifiindatiargetselF) tweing
| 2UNGH N9 VN O\fhbad )0t & SBSIEERGTURRESNET | 1ol vagic

fromwhich the I n accordance w t previ ouslly Known :
techni que | § abltargetatazga. thy sgpazatipg fromthis 1m%cwwto |

Claim1, charact@nyi zedatBeads t hef) thahilcwht akkaj eﬁd&ﬂeﬂaeﬁatyr esmeétve
war head (2) IS CO medﬁPét}&F |tuc¥nal and Iater% orrect|

in accordance wiSERaTREL08 entargers¥: tJa'irege‘E ven
by Ithg 1(:ja_rget hsweﬁh&L ffhﬁghﬁunﬁ%jlectoryvebfd&éo mmh cnﬁ.n%og:lasicle.

i ncluded in the warhe Al uppose o wntewarea

advant ageous a’ %‘ﬁ dpgmt‘%‘égpég& BRE %)at?‘ﬁﬁ BRES; f%e?he

3. Met dod amecl:limg energ@yaiaf lthos hundnhingtvehiedﬁ&himh ttitedy ttmke

~flight traj ecto \{l#% rgcﬂ_é/e ggggg@gd frﬁ grggn d,_nb)eﬁﬂ}t rol

| ogi cs |ntegrate atera
| ongi t udi nal di s@m &he, ranpectivet werhead: s diooping rr@aanactsnrxe:afal-r%)

accordance w t h°f myeaéhaﬁspfégiﬁéd"ﬂfgﬁ té:if&éi%ﬁg“&ﬂ 4 Nfesult of

traj ectory. 35 acc a| s aracteri zed

in that the war Wodeh Ats oFiginal hSS’rP’é&'éHé’d diveqetpdpsralectpzvyitakean h

trajectorygsi s ewegetzicn e lﬂﬂﬁéﬂinbh(@'ehiclevqa%%gd upwards and
PCT/ SE95/ 01300 16 802111: w%nd go | nto

a spin about itPaskwarg s, §aWands, a,point close to the ere
warhead (2) left the launching vehicle (1), but at a

considerably higher flight altitude €from which the

warhead (2) in accordance with a previously known
20 technique is able to attack the target (F).

2. Method according to Claim 1, characterized in

- that the flight trajectory of the respective warhead (2)

_' ' _ is combined with a 1ongitud:fmal and lateral correction

~ in accordance with the information concerning an ocbserved

25 target, given by the target seeker of the launching

veh:.cle to control log:.cs J.ncluded in the warhead for the

purpose of giving the warhead as advantageous a starting
point as possible for combating the target.

3. Method according to Claim 1 or 2, characterized

30 in that the flight trajectory of the respective warhead

is corrected, by control logics integrated in the same,

for winds in the lateral and longitudinal directions, and

other movements in the air ‘stream in accordance with

readings of these movements taken during the trajectory.

35 4, Method according to Claims 1 to 3, characterized

' in that the warhead (2), after it has reached the topmost

height of the trajectory, is caused to dive towards the



(15), which has been given a predeterm ned inclination relative to the
di r ect i owaée/Bes2 on g‘“g“ﬁﬂ'ﬂﬂuu(ﬂ(m arge i ncl uded i n pémsEgsosmwd, and
‘the parallel scanni of the actual target seeker. 5. '
Met hod according to B ai m'4 charactemz'léd'l n - t hat the speed of fall
of the warhead during its dive with s |n I s decel erated £/%rreans of

depl oyabl e m@ssams and gp1intess %&Et%ﬁ"‘# ri s oW RakR dnext

~ Method accor digng, thﬂéﬁ Bag bees gihﬁ;’:ﬁci ré@dtermined 'iii1 it vé head

(2), once it has passed the t.Qpnost p0| t of jtg flight tr ctory, is
rotated abourral@atiyg fo the directicn af tg' @gd'%'fe r‘cﬁg‘gt has
been detiefdmm | Anadthecewvarhéad; vdmdh m yarallel | |dcmﬂzﬁ.ng
prOJectlle( a et Ilght trajectory
possi bl edis r\ﬂc&e"(?nam%r B% g\ggg qamgﬂsﬁ#w nition (9) whichis
‘provided witf§.its owea:hcdjymc:ding td:ec@lc:hat 4on chabscterizedetinecker,
fuse/arm ng/i 'tt I 8 ee#e Ec%aﬁ. ?Eﬂﬁwﬁ%dﬂ% O&uﬁﬁ%pg_tgn%é)er se

and is 20 i nde éscen ecel eration @i about
its main i newlith spia (iﬁ)decml#md ebﬁtln95380°§h§391°¥ah1@cﬂ a8 acti on

(16) of the a@hl Vg g§halaa ?t@&jﬂ:&ethis RAlrldegd. target seeker, to scan the
be 0 '

ground area |ying w, is releaséd and is converted to its see I ng

and 25 18cti-én phaseMeth°d7‘°°°rdI§ﬂ9n&9 sdadms 1oteo 3@ sharaptegize
characterizedn thath tHiwdzdifea®r (A7 éRde LECBak! phaBeAaened tiopmdspost

menber s connPERBE PRoLb FRLTR L Cr FRPERRRs e OARAh ARPUY TR B o
with a knomxh%&ltﬁ.laquexaaf tdica spesdhesfl, rotationd-whichi dms nteerd in
R X T S T Ly
Devi ce fLsr Cpl:‘bﬂleﬂg:.dlet (4)e ofettheml warbead rwhick has made thei flighto. 7,
consi sting Okﬁiﬂ% ? awgllgh %5 div{&&ggsﬁi% éaded NG ppehi cle

(1) and whic e separate e sane over a target

ar ea andmupdtdont e(ﬁ) shdche ikﬁsptﬁ‘b#dQ%é"%I%kaiml ewn| aegpdynani q/\o
96/ 15422 deceleration members, target seeker(|£3587a2hi0Eg/ignition

T i, 2 aa WA %04 s eype  knowh Cpel®seand" s
- 20 intended, as it descends with deceleration, rotating
| about its main inertia ax:.s (15) inclined relative to the
direction of _act:.cn (16) of the active charge and the
parallel target seeker, to scan the ground area lying

_ - below, is released and is converted to its seeking and

25 acticn phese. |

| 7. Method according to c1a:.ms 1 to 3, characterized
in that the warhead (2), once it hee passed its topmost
trajectory height, act:.vates a target seeker included
therein, and members connected therewith, for final phase

30 guidance, in acc_ordance_ with a known technique, of the
warhead, or a sub-munition included in the latter and
released from the same, which sub-munition is guided by
the target seeker _in towards the target indicated by the
same. . : | _

35 8. Device for carrying out ti_:e method in accordance
with Claims 1 to 7, consisting of a warhead (2) which is
released from a launching vehici_e_ (1) and which is
intended to be s'eparate_d from the same over a target area
and thereafter, on the basis of the data which it has
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charge (14) and associ at ed " fdsefarni gg/ Lgnitkon function, and its own
target seeker (13) for activating the active charge, it aI so includes

ah prﬁ] ect 11 le (¢bowhiied vsaltoaavaagaéawbhsaamdéaa!lne into %&rkeofm;uh%h(iib and
ich is designe e aid on e ki.netic ener

o oh e CerelvRhsRensiadpendmntain Eo, Bl pBepy) taraer s (Mo stazting,

latter, the frofl | ght fllgh;echgightv\,hwhhchl slipeef abalvlel y the | (tq.ﬁngg;

t a'ector and, whi. ck eoqgf aphi ca r to
whoreci o eft ERBIREERRE o Lhe” Malndh b *PhIRNC" charactRtited In

hei ght . 5 9. that invaééibimmb ri:}xe @«ﬂiaxenc&angaar(aét)ennﬂedasnciateﬁhat

(12) "controf | EoRS/apHLAg/GHE GO fupbribh] ang §R30GWA CdridtiBRekB'0
at a 20 predeﬁbﬁ% foxt petAvasinghdhe Qm ’ychurger itsahbghémludespm nt

‘has been passey, ﬁfgfé@tif@ V@r)heﬁﬂiéﬁ) 1P Prérided PLWA ehgrdagmanded of

rotatioon and converts._it ing spin, rotating about it5. maxi rrum
inertia axis aer?fgflsblﬁ)vﬂﬁ ‘ahiﬁhgﬁ-é depiguedetn eKecUsse WiEh fhep

sighting dprechi@anoafiy! e twgatmeef@reuaebydwﬁﬂcmerﬂ Ncakes 28emt. l&ae

paral l el direction f. act i 16) e act| e 10.

Devi ce accor di 3“'?8 tPgi P gicé (&gtéflh as Jcﬁg'f tﬁﬁelatter' the
aerodynam cal | gligksi grmiqutm;zqct |ivhich4) i’ﬁ) peeees-a.b;tyf ora exe.bbbtlng a ]
| oopi ng trajec ] aot i ght
trajectory, Eg?i’%‘e‘%’gné& s%“{%a?‘é’tzi can % \kl/]"l ahed Tn Pﬁ rap atl

| ongi t udi nal dpeintineax 1t whenedt Lefdf @hzﬂ)ﬂ.ywmng vehidizs bugcated
the flighygt ra&egaﬁgyd ngg gpgggegl AL ge 35 desired rotation, it can

rel ease a sub-rnunition ype nown per se cont ai ni ng an active

charge (14), f8se/ ﬁgﬁ%ﬂmm deQi fdaim s8eowehanagteriaedr ip13)
and depl oygk4e afeodwam&edecebﬁéeémahiarfﬁﬁaaeélﬂ (68) - 7) with

associated rudder servo (12) controlled by its own

control logics, and also members (8) which, at a

20 pfedetermined point on the trajectory, after its highest

point has been passed, rotate the warhead (2) up to a

predetermined speed of rotation and converts it to a

diving spin, rotating about its maximum inertia axis

(15), but with an angle (a) between the same and the

" 25 sighting direction of the target seeker included therein,

and the parallel direction of action (16) of the active

charge. _ '

1o0. Device according to Claim 9, characterized in

that the aerodynamically designed projectile (4)

30 necessary for executing a looping trajectory of the

- warhead (2), or another pre-programmed flight trajectory,

is designed such that it can be divided in the

‘longitudinal direction (19) so that, preferably when it

has executed the flight trajectory and has been given the

35 desired rotation, it can release a sub-munition (9) of a

type known per se containing an active chargé (14), fuse/

arming/ignition device, its own target seeker (13), and
deployable aerodynamic deceleration surfaces (17, 18).



