SEEKER- FLUZE SUBMUNI TI ON The invention relates to a subnunition. for

conbatting arnoured target objects‘in a target area. 5 A's ay 4
of such ki nd, known as a term nally-gui dable projectile, for the carr er .
rocket em MRS 111, is for exanple descrijbed in the journal DEFENSE {
ELECT June 1984, page 102. Wat is di sadvantageous about this kind

of su nis the 10 need for great technol ogical expenditure and thus

hi gh cost reason of the use of a seeker head which is novable relative
SMbnujni tion  structure, SﬁnKﬁf-%fE Sb%%\elrnhej ection of the
subrrun'tlonfromthe carrier, to a'C'thT'T'E'—'I‘ﬂ—ﬁTE""SU'E'SQUGnt free- flight
phase b | p- shaped scanning of the terrain transversely 15 to the

flight direction, aThar gelefBicaCt rélitlesi Std 0 Descibatigd. ranRd ddashcdiaghone
in thereon in the conti nuous qui dance rocedure. Known from DE-CS 33 2§ 685

is a submuniti off2¥FRT | %FEED & 8"5kllﬁd WFEF\ §%8%ej ect ed over the target

area fromits carrier, in 20 order then to drop, suspended fromthe

parachute, ig decel gr t e and o] scan
this spiral I§ for agtg‘;ggf‘w;bén o? %ﬁék{]%' }(ﬁg% tl%‘e‘g%lg?ﬁ)a?t ed&l%gl%d%datlﬂehas
a parachute gl peidecphler fenrtheofaritigr radket systenaiRS H\I.alsp%‘m fkample

( displacenent ggidr@géd QR thd jolifeal DRFERE EOE®ONICS RS qgsu pagb€1022
requisite equipment determning the direction and end: phase cont rol

of the subrunition novenent is, however, simlarly very expensive and

conpl ex. In additi owha® nkhﬁfsadkrhﬂta@‘ebestamhtatlﬁlsbmﬂ toif‘OﬁhbﬂﬁﬁEﬁl’bﬁi ﬂg the on
t he arachu ricted ecau i h cont K a8 hut e
yi elg’s only § lelerr'sidtesflé> ﬁgaeﬁv?ea%?i ??%/%ggde §crg°ﬁt§e i ia Ithutshe %?o p| n%
nmoverment decel ereased b§ thee usar af hat sedkerhheadivwhich dis enweblsmsmlbtivet ites
against the subgi Ghoil¥sdd 5RGdHRE) (NG 3rgal, OBPRE! o AREIGAUSES the

drifting out of the target area 35 by reason of air currents close to the
gr ound. 2 | nSyReuBhkan SRomrthengserieget BY ACAPhEs pispknsyhaetuepr nfresne

flight phase by strip-shaped scanning of the terrain transversely

15 to the flight direction, a target object that is to be combatted,

and then to home in thereon in the continuous guldance procedure.

Kﬁown from DE-0S 33 23 685 is a subpunition, similar to said

kind, which is ejected over the target area from its carrier, in

.20 order then to drop, suspended from the parachute, in decelerated

fall into the target area and in so doing to scan this spirally

,15 for a target object that is to be combatted; and‘which has a
parachute glide path control for' the approach in a specific

displacement direction to the target object detected. The

25 requisite ‘equipment determining the direction and end?phase

control of the submunition movement is, however, similarly very

expensive and complex.

In addition to this, the effect of a submunition descending

30 on the parachute is restricted, because a glide path control of
the parachute yields only a limited manoeuvrability and because
finally the dropping movement decelerated by the parachute both
assists defence possibilities against the submunition by firing
from the target object, and causes drifting out of the target area

35 by reason of air currents close to the ground.



]
invention is to design a subnunition of said kind in such a way that,
despi'te technolqgically nore nodest equi pnent conpared with the
- ternimal | y- gui dable formof submuni titon, it still yields a 5 good o
per farmance (effeet in the target). To sofva this problemthere is provi
I n accordance' with the present invention a.maneouvrabl e seeker-fuze
subruni tion, for conbatting.arnoured target objects in a target area,
constructed 10 as a dropped projectile conprising a fixed sensor for

detecting a target r,apg SAMdnS bBJtiRess! PEELM, SURS %%ﬂ?&rm QAdSH Gng G
or spirally wobbling novenent during stee& di VI ng down into t rget

area as wel | ainrYentigndlsFesdetisr &S Wé QMoR uﬁ%i‘é‘r l‘gﬁ‘?d’e{héé‘c#‘r%n"fatyhe
sensor for dir erit,a@psmiaeh tédtingbbgicalny dfb&-eCﬁﬁisi%qdlaﬁé}ﬂi ceﬁbﬁa with -

wherein'the stegring s em i.§ ont| mor Kj.n

transiently degﬁec‘:teg “}/ﬁ& f‘gi TR, ok %&H%’et’\ﬁ“t % %E%gf%aﬁeous
target di spl%cemu)edfqr@a-tme)r(ef%écai iveheotdadgetpr oj ectil e | ongi tudi nal axis;
and wherein the sensors view is divided into zones and the sensor is
arranged to make amoseivezaheyaﬂ;mué@ntherel as eplrdvadédieirefakbestdanee dinithct | on
.of the steerin syst det e of the t et phj ect
relative to thghprp(ﬁeg?: § I:"tralV %ﬁ'&gtg u‘firm se - ge]fouzzaﬁti}lgfngn%g Stgeljrl ng

. systemto bringontegting gpe‘:nomtgde@arsen @baeqnsedetermmeﬂ are@, ofonirdc taghes.

+ 25 Thus, thgy approachpfa FPSJE%'{'QM rb'ohbpfb:.ln?eé 'f‘ﬂ‘.%&dseméo@ o' &ét?erctlﬁé’ d he

.target area is effected alnost in free f hus nost rapidly even from
a great initiafargstghtnd \ﬁﬁ‘PRﬂ’rsF%@cégeﬂéﬁérﬁé’ét%sf?i"b‘?%‘*ﬂ’%? EYRPHPE K of

dri and nakeSpnfﬁsybhebﬁhagSG:obmrd SRRLEH eteémeiitvaﬁgeao@{ egntt) Ofi a
“long path, thu a large s rom a canm ng

ca th transition f
novenont of ¢ nEeesr arer B BP0 PR TY ShtoeEd GBRI ptes R Sl past
“part of its | oggldande nExtomaxhes seps@s fon direat cappreachnfiight (wi & himsectdue

subnuni ti on geg OLi {tur ni‘”;ﬂgﬁg’){ rtggag‘:%qaggo%ségl ds aﬁ&%f‘gﬁmpaﬂhl nto

the tar get ar ea erm na correc arget - hom upon
~detection of awerehagstanq salb@ecémﬂs@@y Boflested oe'fa<atugé dn peresfprieat ed

rigidly i nto t ReLIStohdCiNE®an®hnddU8 target displacement direction relative to

the projectile longitudinal axis; and wherein the sensors view is

divided into zones and the sensor is arranged to make a zonal
20 evaluation, related to the effeétive direction of the steering
system, of the displacement detected of the target.object relative
to the projectile longitudinal axis, and to actuate the steering
_ system to bring the target object into a predetermined one of said
W, zones. |

25 : .
Thus, the approach of the submunition, delivered by a

carrier, to the target area is effected almost in free fall and

thus most rapidly even from a great initial height, which reduces
defence possibilities and risks of drift and makes possible the

- 30 rapid search of the target area along a long path, thus of a iarge
écanning region; with transition from a scanning movement of the

. projectile, gyrating or spirally wobbling so that at least part of

its longitudinal axis moves in an arcuate manner, (without the
submunition necessarily turning or rotating about said axis) down

35 into the target area, into a terminally-corrected target-homing

" glide path upon detection of a target, té be combatted, by means

of a sensor incorporated 'rigidiy into the structure of the



3 submuni tion. Thus, nore especially the expenditur’e for a
Lngabl e seeker head, for direction findings in a space-fast system of

racki ng control systems is obviatded. 5 Instead, a direct o
@ coupling between the target-.displacenent .evaluation and the

1 C steering systemfor the transition of the subnunition out of
ts descent noverent (in the manner of an object in an aeronautical spin)
i arg@hunitdonhom Thugl | dergpakbpealDe phoVidkpenditur8 Wirchar espect
vl 4ahean Olseble: TALHE! ALSRLACGIEN! oL 0L 2,7 8 Spenea gpne of

t he Sensors vie ° €%°%%s ant énna characterlsflé'f nmakés po §rDI'8°4 three
posi tion forsystém opefi atdoopdiafatesie sfoger engbsgkingm patacphiee | rendppdeat us
respects, angdnthlpugiy- Wi itaAtdbyadiRhKi Rdeldal s§OUnSOLs obb2RR4E! Se

I npul se transmtters can be provided for The steering system More
advant agéously, however, aerodynanic control surfaces, e.g. control

flags, a][e usablBustwdi.chacaibeft&dtfhﬁcﬁaﬁasae&ﬁlim@ paﬁia,eﬁnwéi gam@twi ng or
guiding-fin functions upon the direc om ng-in_.on e target. The

st eering sﬁg‘?@f;‘i‘*ﬁ’?&? egvaegflﬁpl%asangt_ \S’Yﬂe RSy BHAl F;Lle'?ﬁ‘inﬁng%it&& Bﬁfrs of
sai d cont r ol theutfasdsiorofof whbher subbunigden dultcoPStsuddsrers mdfvemeret ddnr are

al so defl ectghl £,4.41..0 ' ol tl . 58N f - i sitiQpn of a
target obj ect?‘gt.ﬁat fr_sgfgﬁbte?&c%r?rbggtéergQgﬁ%&&g%iﬁagt}fVe?&t%l&%%ag%{é\?gl y, in

t he i nf reo r weingi skidsr pasht gan nbe | Pravifedinayin r Whfichn regredinAwonger se'
for 30 submgyatiigficneskethe tHERS displeREmerith@ubi 6l rE¥sdenadbi foheObr the
t arget - obj ect di spl acenent .from,the longitydinal axis, in other words frowl
the i nst ant am8oBENSATEcWtel i(Gre ol tEnate ﬂlﬁ%#?ﬁ??l?%)sﬂaﬁrW?ﬁ or

ant enna charsahesé Siosttion fhem tofr geéraziem dfs tiselktestidhedsysten) simpar at el y
eval uabl e - zgne e | tio I spl . he t obj ect
si ghted at olﬁ‘t %?p%rﬁé' orfgelg#%%%hal _g}?xi gﬁ%%j t%ﬁea‘%%gﬁn{:fnllcg %%énlycaﬁsﬁﬁ%éever,,

al so be 15 control. o

Transverse impulse transmitters can be provided for the
steering system. - More advantageously, however, aerodynamic
control surfaces, e.g. control flaps, are usable, which can at the

20 same time.perform gliding-wing or guiding-fin functions upon the

. direct homing-in on the target.

The steering system preferably has two orthogonally

orientated pairs of said control surfaces, of which at least the \JJ

25 surfaces of one pair are also deflectable in opposite directions.

The sensor for acquisition of a target object that is to be
combatted can work actively or passively, in the infra-red region
or in the millimetre-wave region, as known 'per se' for

30 Ssubmunition seeker fuzes. For the simple evaluation of the
target-object displacement from the longitudinal axis, in other
waords from the instantaneous orientation of the submunition, the
sensors view or antenna characteristic in the target area is -
subdivided into separately evaluable =zones. The directional

35 displacement of the target object sighted at out of ‘the

longitudinal axis of the submunition can, however, also be

hnat es, for a braking parachute and for. continuously-worKki ng .



determ ned by zonal evaluation at a nulti-el enent antenna sensor, as is
known as such I i<the formof electironically swi ngable. nmechanically
sthtLonary m|1inetre-wave antennae, instead of an infra-red sensor. 5
partl\G(Jl ar the' invention provides a manoeuvriabl e seeker- fuze submunitfo
for conbatting arnoured target objects:in a target area, which can bg~
produced technologically in a | ess conplex and thereby nore econoni cal
manner than end-phase-gui dabl e 10 subnunition rockets equi pped with swi
seeker heads, bidtewineld by edciisl aevrlghtioneht e mul ti-eendrar gaternhasgensor,
~achi evabl e by r%an& Ofon S G &hich U346 Sclﬁg MyBL4 1 BR Qie&rﬁg{%lw SBingable

i ncorporates a fixed sensor, is arran drop suspende om a parachute
‘gyratingly int drachanicelysts tatienagH i vwwweemmmewsw«ippéxan

~end- phase- 15 coitrectddOBendd®S only a relatively restricted search region
‘and is easy to conbat and can easily be driven out of the target area by

‘ground wi nds:> theI\? pHE Qédlaﬁ?nt% mntﬁ%egkbg%egeamem 1638 sddiegbt

projectile havi ng a sensor he contro an aerodynam c Steering
system (pref er a2 isybBURIFieR. pfRn (GaPRakingearpouned SgEgel | JHPCEY MRaRs of
“Wwhi ch, uloon drotszawgaeI liafaam a«rg&;??hghebehbrm\ébgl Ft@@hrioﬂ.b@ﬂial&&e&n}] A€ less
projectile is initia ntr ed into a in venent  wit :

| ongi t udi nal ax'f°§’ph‘ﬁ’&|%‘8dt hECFR TPt C\(g?v%a”f%gt%nv PE%‘TG'FB’rQE?’&s
l'arge- ar ea- g rsaibnsuiHienngoddets hequippedtwikhe syived dseskedehemis, ohubfwieichar get
obj ect, the Projaqhi!e dants 00 YUET cdrel PRAX LI Xudi1BCHP Nt

“tar{get honi ng, onal uat ion detects novenent e tar get
' obj ect out of t?feacé?ﬁlfea‘rf%éumunﬂﬁémsé’ﬁs%rk@ds‘ﬁl’&ﬁh ircarpeRgtegyairedst

pul se-length coginser, tid @AFdngeqUto d'rfa;}:1 ”ﬁ@g@ﬂliedC@%nﬁ%, EQEe[cﬁGEé ®yratin, Og
(preferably inc| udi ortion nt-aims ftln% u&g

honi ng-i n on-a ¢ &ge t égéeéipaﬁ‘fﬁéﬁ ef!ﬁ?t HRPBPDIFTE NP g bl a?}tﬁsés and
“alternati veslg hmreboncmdh&g:l\oam aege_mlmhvbmg resveidtednsedrich hgie:ﬁe:_arapﬁar ent

| fromthe foll 0"‘&5&9 05 S5nbt 103 Qln 3aBIf BL' &k EXAUR §r Ofne? RaifROGLIER, and

ground wlnds. the submunition of the invention being a diving-

flight projectile having a fixed sensor for the control of an
aerodynamic steering system (preferably in a three-position manner

20 of operation) by means of which, upon dropping from a great height
-above the target area the projectile is initially controlled into

a wobbling movement with the longitudinal axis incided or inclined
relative to the vertical for the large-area-spiral scanning of the
U ‘target area; and on detection of a target object, the projectile
25 is changed~-over to approximately line-of-sight target homing, in
which zonal evaluation detects the movement of the target object
out of the central zone of the sensor's scan, in order by way of
pulse~length control to carry out, if needed, course corrections
(prefefably including a proportional hit-point-éim shifting) upon

30 homing-in on a moving target object.

Further developments and features, and alternatives thereto,
and advantages of the invention will become apparent from the
following desdription of a preferred example of an embodiment and

35 use of submunition in accofdénce with the present invention, which
embodiment is described with reference to the accompanying



35 use of subnunition in accordance with the present invention, which
enbgdi-nent is described with reference to the acconpanying 9
Agr-aqmat i ¢ drawi ngs which are restricted to show t hat WhICh i s essenti al,
Mily abstracted manner and are not5true to scale. In the -drawi ngses
Fif G \shows the kinematics of a subrmunition in several consecutive :
oper &t ci phases; 5 FI GURE 2 shows a highly sinplified exanple of a

Crosg-s3 ECt ' O&ﬁgrﬁbﬁétaﬁed@dvﬁaggfwtacﬁ eék%“re&ﬁ'c%éﬂ Ofo ZRbENFARLCRRIACtEri stic
for the_dgrivation .of cor}gro*ml#forrmt on for di scont i nuouslz 1
end- phase- cof$S50ELR} 4713 4ED ??’iﬁ‘ft? (o) Gﬁﬂcaé‘evd‘?% EYBRESA %Ry neans

of a carri erlr thendrdeéngsaf- submunitions 2 is delivered over a target area
3, In which armopfQhgt ?r %%w%btrf‘eﬁk} Q@é’t‘ichﬁP 41 SGANRE EAnOlin

expected. The carrier e v ery proj ectine” or shell, a
rocket or mseawérpawerap%@feéralms)es however, within the framework of the

present irg/enti ORIGURECAr gnws 4 hsgm,syeglmlehea exBnpldNioli @NSuraAi@icaer which

is released from an a [ Cr % t and whi ch then automatically continues flying
as far as ovEhowpnin (Fif ar e The subnunitions 20 2 thereof are
preferably proj eE‘IGURES3v%hoﬁb adevigiohi b2 dhe ncroskt wytidmalomirfalce arm@nner,

so that th wit h aerodynam | e
manner whi chgt(s:aanse‘}'gldr Be o0 9 %%}ﬁl&%”g’ ghar#eagﬁelar}’ft i€ f%rl {é%std éﬁﬁ%ﬁgfgs%?terrs 5,
so that the ednsepl ednfopmabion: ofarr I@Gconwnuhmﬂty emyphmomténstabhen their
flight pad heurgrini PRt 1€ WeRbhdanke! witRdrith@gez homi ng-in on the detect ed
target object 4. Each submunition 2 1s, after ejection fromits carrier i‘/
to descend substantially in nose-dive, in other words along a nean 30 path
approxi mat el y papgl m@hnd Oof he Qﬁf‘ﬂﬁidilcuhahuﬂxﬂd’te &t dubinOnitiens apgals area 3.

To this ext egtlzveré otx)%gl _Cal lr%el: aretae%I aln w[llxiy:\é;| armoured target objects

have been discovered or can be expected. The carrier 1 may be an

15 artillery projectile or shell, a 'rocket or an aircraft.:
Preferably, however, within the framework of the present
invention, a carrier 1 is used which is a munitions container
which is released from an aircraft and which then automatically
continues flying as far as over the target area. The submunitions

20 2 thereof are preferably proj'ectiles_ which are profiled in a flow-
favourable manner, so that these fly, with low drag in an
aerodynamically stable manner whi'ch can also be influenced by _
means of simple steering systems 5, so that the missiles can ‘be S
controlled, without any problems, in their flight path,

25 particularly for end-phas.e homing-in on the detected target object

b,

 Each submunition 2 is, after ejection from its carrier 1, to
descend substantially in nose-dive, in other words along a mean
30 p_ath approximately parailel to the perpendicular line 6, into the
target area 3. To this extent it is basically immaterial in what
orientation the submunitions 2 are arranged in the carrier 1 with
respect to its sﬁbstantia_lly horizontal_ flight . direction or
respectively are ejected therefrom.
35



[] .

orientation the submunitions 2 are arranged in the carrier 1 with respect
to its substantially horizontal flight direction or respectively
ejected therefrom 35 Since it-is,” however, - as will be explained fq.
. yet wpre detai-l hereinafter - expedlent to ﬁnltlate t he nose-dive desc n
-fromthe greatest possible height above the target area 3, it is
advant ageous, as taken into account in FIGURE 1, to arrange the
projectile-shaped subnmunitions 2 parallel to the flight direction 5 7
their carrier ands:rnoeejxecls.t Hexwewet ,h suash wdili bei eleénaf inhelet gpe®ering

systems 5 that de@azfalofl{eﬁg:[rﬁ t Lo ledfmﬁ:s %9 Ox#ﬂ:'l t@!dne RosdlAFYO ddsRBnt

novenment paral el [ ect o]y e carrier 1 occurs; from
whi ch then a trfapsi !h&)rsreﬁﬁ?tap‘é%%bhﬁ hejght i ahexe Pieadarsat greq (3.t Héris

aer odynam C asGRPLnRIYES, ak0 tawlﬁrineauaédohht Ui befcuren t e afaéﬁgbatth@nal
force and the dynamc_lift f S occurs, ngeﬁ’g curve f)é%

submuni tion 2, FP§eHFierehage ns‘i RUpL5100g; 2 tpéfﬁ ffetheaf tefié%‘ﬁtbﬁnf rom
the carriers havs ofesisdiad catrsierpbgesl ftoosjesiti ciem with swopraprinaidence of
constructi onal %%t%l nge xgngf &Q?e e r an glraa\.“ h?’rs?f t{lngti%lﬁgﬂughgéé)nlw th
15 respect to Th& dynamc pofnt  of “app icati on I'ts steerl ng system 5,
it changes rourigitialdyt Aesybmupitionneevesant paratlel] te ‘('er fhishst diprciiop down

into the target; afpegng- cdrdibde d;rcemm ifbeoh SuH1@h Ex@éﬁera ltmles&mmotaat
nore especially in the case of reat initial velocgit n the first phase,

it can be expeciesAtd tfngpionali Bﬁ%set Hé ff i Grthemiasro FFe?scFBtt?fés“ﬁ%und
as \Lgr as tie tmx@aseaulqmbrmmo bbhﬁéehhlthél gihﬁﬁﬁadikéna?erﬁm}yélam& the ayrmapiaeans
SucC as

a parachuyte, a balloon or fl Sy e Vi
position is detcié%%af)‘fré:eBn CHFEPy D8 PF e‘:u eITUI’lI the V\n%f‘%plf%ebhe{:h'g’ssgry
accuracy by meams iof arsiimpleiexgpetatedsyanher afh:sraemtid’n duogh thepeariileam
system for det gz Péé&eﬁhﬁ:s' Qﬁ&ée@a?i-dﬂlnwﬁ’{cht h@i GURMRWpEL e bontirhedioaal axis

10 or by the cessation of the reaction torce of a mass relative to the
structure of tRetSLRENYRI t<T'f'ont12e ugentrerafErerst i Af o thRe sybmRRdtiep with

15 respect to the dynamic point of application of its steering system

5, it changes round into the third functional phase III of the
steep drop down into the target area 3. In the drawing it is not
taken .into account that, more especially in the case of a great
‘'initial velocity in the first phase, it can be expediént to

20 abridge the flight path, parallel to the ground, as far as the
transition into the third phase by aerodynamic braking means such
as a parachute, a balloon or flaps.

A swing-in into the diving position is detectable on board

25 the submunition 2 with the necessary é.ccuracy by means of simple
apparatus, for instance through a pendulum system for detem_ining

the inclination of the submunition longitudinal axis 10 or by the
cessation of the reaction force of a mass relative to the
structure of the submunition 2 upon transition into the free fall.

30 By means of a pre-programmed control 11 containing for example
-such a measuring system (see FIGURE 2), now the steering system 5

is changed over in such a way that in a fourth functional phase IV

in actual fact no free fall directly along the perpendicular line

6 occurs, but the submunition longitudinal axis 10 experiences,

35 relative to this, a slight incidence along with controlling into a



30 By neans of a pre-programmed control 11 containing for exanple such a
nmeasuring system (see FIGURE 2), now the steering system5 is changed over
in such a way that in a fourth functional phase IV in actual' fact no free = .
f2 rectly along the perpendlcular lide 6 occurs, but the.submuniti oAgs

Y Odi nal axis 10 experiences, 35 relative to thls, a slight-incidence
wiY¥ h controlling into a 7 swivel novenent. The submunition 2
s¢ribed during its fourth functional phase in the novenent of its

oesfougéh dRSEENhah | &@ﬂe in B B dole ntaeu; 3?41' % L0g rotar

mot™Qn./into the target area a resu ynan1ca

caused. pr ecd9sPRRFOFAERSY . th‘i)t&%‘ﬁraﬂié 9§r©él°n§,@@klsﬁgféy@n§0d lmérebscrl bes,
with its strgeagl Mobumadamimycheﬁ@qrera Shd1G caPry 'vﬂabuﬂfnﬁt af&%%%y area 3
a sequence of ranged si - si de adgs 14 which narrow spira

t he approacff® 5%‘ O &REQ, F4TEBh RS he target area. These arcs lie aI I
the nore %ightly close to one anot her, for the nost gapl ess possible

conbat tad. tho. 1L 8 s R CSE, BnlP el el Farlll ied didBhatel SfEn ) o1 her
words the | @%§iom, ithe 1Fﬂ4‘6?§|‘eﬁﬁ981% Siee$¢m il¢edeseribes poipenidiscatmmngdy and t he
region of thgnspid aéﬂaénﬁsaeﬂsﬁa&afﬁ%ca&ga %nha&;e b4 rk kA0 Wb 16,

geonetric factors wif ven angl e_of i1ncidence, an e greater
initial radi®§9u$nce Ak ﬁaasg‘%ﬁlé? ebé"Sldﬁl RECY Mlavhsichi sanrew epigellneight of
this wobbdi nge ipprgath FekhdGubBiniddonf2 tbhehes WAFRHY bl 2 TAYES artbe 20 :

target area 3 ch,is mh ghest possible a is to be strivew
after. Duringe t\t{#% §Bier5? leFr%tg P8 aithi WG @P°??1%‘ #é'et thg, 8958 py
nmeans of thsanberﬁopbssnbﬂ-evsamnm eﬂnehecluarmt ardesBi forld thangengtdectt he
fourth f unCt‘-&' Qﬂé‘é @ac%ebeUQ%aggé@Ctthinéys QSt @‘ﬂggjobgpé etfetflecgllaﬁt of‘s to be

conbatted the detection si gna processi ng nmeans )
the submunition in other words the less is its incidence

15 relative to the perpendicular 6; and the region of the splrally
scanned target area 3 has, by reason of the geometric factors with
a given angle of incidence, an all the greater initial radius in
the target area 3, the greater is the ‘onset. height of this
wobbling target-seeking motion of the submunifion 2 over the

20 target area 3, which is why the highest possible apogee 9 is to be
striven after. '

During this spirally narrowing scénning of the target area 3 N
by means of the sensor's view or antenna characteristic 13 during
25 the fourth functional phase, upon detection of a target object 4
that is to be combatted the détection signal processing means 15,
connected subsequent to the sensor 12, initiates by way of the
control 11 a re-orientation of the dynamic effect of the steering
system 5 to the effect that the submunition 2 in a fifth
30 functional phaée V is deflected out of the wobbling motion into a
' gliding direction in which, in a sixth functional phase VI, it
homes-in on the just detected target object 4 directly, in other
words orientated alcng or parallel to the direction of the view or
antenna characteristic 13 upon detection of the target object 4.
35 In the simplified representation of the functional cycle sketch



connect ed subsequent to the sensor 12, initiates by way of the control
re-orientation.of the dynamc effect of the steering system5 to the
“that ‘the submunition 2 in a fifth 30 functional phase V is deflected/o
t he- .‘\A_A)bb“l’lg notion into a gliding directio® in which, in a sixth r
functional phase VI, it hones-in on the just detected target object|{4 :
directly, in other vvords orientated along or parallel to the directlon of/
the view or antenna characteristic 13 upon detection of the target 0 :
4. 35 In the SéHBSﬂhliﬂ G‘dcwmplleswﬂ*satdtoaalfén i Bocminitotialt, cqrclaecstke:t oh .8
shown in FIGURE, 1 noft tak agcou ccqQu

finite tinme reqr[ﬂ re fInﬁn? f BY" ﬁee ae%glgt 05%‘? a’ crﬂﬁ}‘ggf %P?ﬁ f%ng‘%hl onzi'l phase
it can be expediusstianednghesw |if penebﬁ eﬁ"ﬁg@d%% goansdensly d9glealanget [fBevi ew

.or characteristidielBid ahgRPR kN&! VieRdek tdraRatderikOic?|1ROYE arcspBeEivaRySed
wobbl i ng- nmotion of the_ 5 "submunition 2 so that the detected targgt tﬁbj ect

4 is not |ost Afgisionaliy,del 2Llewi @ BPeEiPRCaed e #OPRPRe 9FLR n 8t the
submuni tion 2 isudmigitiiont B gantherethat dgteeied ctargbtr sbjegtnetis sod ilfostto

conpensat e for the ear S attractlon |n c ves
along with tran®&éPse ﬁgﬁlgcelr%erﬁ P %Pes 13@ ?‘E {ka@% tshlfaghithtgg t he

target. A possxbluhth| geirc ehef Sim |(ewg|steuem¢bél phages napuradlyt peasist 8 t he
direct directi Oﬂt‘%1§§' %mpeﬁéaﬂ:er ‘?gf érbé Qﬁrﬁr@;ksegtﬂ:@:@l&{)n&hd@{ﬁl fbrds ihhe

si gnal processing reason ynam c transverse influences on
the 15 subnuni2dtyal Zf%ﬂﬁPSYe%)WlPE&s‘ﬂthoFr HSGpETe FHEPHATSIERt (MedatiyeydP
obj th 4 ho{gd- tHe Qfnel- Bftﬂfkh‘tl X:bhtﬁélnﬁ‘dﬂgeﬁm phmlbme tregigence auf mh\ae

rela¥ive to the | on naI he.s

rel ative posi tl%ﬁi’g&? ‘i t%ﬁljei(d 6‘51}%%’1 to E\u'"l"hl =N ve %l %Pogg{?ge centre
zone of the vi eveaﬂﬁlﬁrﬁeemaiaenzmntoslcanﬂdeeatM| tn 1Bej sigel cuveessing Hpans of
the sensor 12 and of the signal processing 15 connected subsequent to it,
directionwi se (in structure-fast coordinates) and coverted by way of the
control 11 as wel | By tneasen cef i fdosydmamis GOMISYgrse sé&?@rﬂeﬁc?"tme{‘l Al

15 submunition 2 and/or by reason of proper motions of the target

object 4 homed-in on, in the sixth functional phase the target can
move relative to the longitudinal axis 10 of the submunition 2
into a shifted relative position of the target object 4, This
movement out of the centre zone of the view or antenna
20 characteristic 13 is detected, by means of the sensor 12 and of
the signal processing 15 connected subsequent to it, directionwise
(in structure-fast coordinates) and coverted by way of the control
-~/ 11 as well as the steering system 5 during a seventh functional
phase VII into a discontinuous control for the end-phase -couf_se
- 25 correction, for again accurate approaching of the shifted target
object 4' in an eighth functional phase VIII. In the simplified
sketch FIGURE 1 it is not taken into account that further such
functional phases VII-VIII can follow, in order ' to carry out
repeated end‘phase' corrections upon the homing-in on the target

30 object 4'.

Upon impact of the submunition 2 on the target 4', or
immediately before this, by means of the sensor 12 or of a

separate triggering mechanism (not taken into account in the

35



'phase' VI1 into a discontinuous control for the end-phase --Eourse 25
correction, for again accurate approaching of the shifted target object 4
in an elghth functional phase VII1. In the sirnplified sketch. FIGUYRE 1 it
is not taken into account that further s8ch functional phases VI4-VIII. Gah
g\low, in order to carry out repeated end-phase corrections upon the
o" ng-in on the target 30 object 4'. Upon inpact of the subnunition 2 on
arget 4', or inmmediately before this, by nmeans of the sensor 12 or of
3 ate tdraggm)l,ngthnecrsmbmmt(mmt vtea'hemdl Miéo decodetonated,ne wBbch 9
Pnd) .t BeePARRNDI tian parh s ;881 0RRed. 4 k,g Qre{.oeraghé/ has at
gne jet-formhng 1nsert 1 or t edestrucmno arnmouring of the
obj edesaructign jof e @ERCYTINg| Afplthe itaasemvhdect A’ FI GURE 2, the
steering 5 system5 consists for exanple of a sinple flap arrangenent. Upon
the incidence thgreo | gt {ve to I dlrectlon of the projectile
| ongi t udi nal axi® i‘BE ?% pht osd‘P‘PJa’t BoPHRET abf ICHRR ZertPP S GRr iR avity of
t he submi tsysterR 5i somsiists afcad exanpler dbra simslsi Alag herdmpegestidi Updn axi s 10
out of the ifstan a n After .return info the
nor nal p05|t|§n pa?gﬁ? e%h;élgéottrlh@&f&rlbg%odft%gldn%gtl of s P %Jﬁgb# t he
st eeri ng sydPe#tadianst a?é‘ﬂsa!so»amnaerPynaNec tgraut ﬁgmsurnh&cegnm-bh-at t he
i nst ant aneoyshyi 35 o8Bk %as&mﬁlu&ilae%amﬁ&aeédthﬁ éb&HPJ@btémg QIFL'Q' tudi nal

axis 10 is hencefaqrth naint a| ned as far as possib However, also (not
15 taken i nt-8PELWEIRRY &K% 10 AUk RE %M?fg“}‘ta’éﬂﬂuﬁlwwly %‘éﬁ%‘?a&tl@ngl i di ng

sur f acesl@Camfber peéwimiadtd ahet tordaDUsae@son Phraliteeyd BRe pHELMdBnd0r t he:
e suhnuni tion 2 upon tl’re/

end- phase ¢ ctjon flight, dir ctlon 0

apprgach to%%{ﬁg ;8 é:g%w re%staggtgf'eoﬁ foiu: S@ﬁ%emal WHBe 8&alFseP in sone
ot her way, fagrodypanit esliifiing aveiacese sprrpudts dhgefmstanoareolisly sasisueéd i ng t he
projectile lspagidiu@rR@head%bs 4 aRPWubhiiS 38R i&igqftﬁ@fn@i' ¥ 9f 18 hes

henceforth maintained as far  as possible. However, also (not

15 taken into consideration in the drawing) additionally separate

gliding surfaces can be provided for this purpose.

The steering system 5 for the end-phase correction of the
flight direction of the submunition 2 upon the approach to the
20 acquired target object 4' can also be realised in some other way,
for example by transverse impulse generators for swivelling the
projectile longitudinal axis 10 about the centre-of-gravity of the
submunition 2. The realisation of the steering system 5 by simple N
flaps, e.g. two orthogonally orientated pairs of flaps, has the
25 advantage of being able to bring about both a pitching movement of
the longitudinal axis 10 - namely by incidence in the same
direction - and a rotary motion -~ namely by flap incidence in
opposite directions, and thus, by simple control cycles as a
result of superimposition of these infl_uences, being. able to
30 control the submunition 2 into the 'des_cribed‘ spinning motion
during the fourth functional phase, which is necessary in order,
by means of the sensor 12 incorporated rigidly into the structure
of the submunition 2, to carry out the sp:.ral target-area scanning
along the near-circular arcs 14,
35



subnmunition 2. The realisation of the steering system5 by sinple fl
e.g. .two orthogonal |y orientated pairs of flaps, has the 25 advanta
bei ngfabl e to brimg about both a pitching novenent of the | ongitudi
10 -“\parely by incidence in the same directiipn - and a rotary noti
nanely by flap incidence in opposite directions, and thus, by sinplie
~control cycles as a result of superinposition of these influences, '
able to 30 control the subnmunition 2 into the described spinning notion
during the fourth fync S chyql i n._or ans ¢
of the sensor 12 mgoréao?g?%lég 7 E‘s&m}%‘é n[%l% Il%ﬁg??% E%lr e%(gf ?%’tgu%ﬁqultlon
2, to carry outrﬁt%éséfﬁ?lmalmﬁﬁﬂtjéﬁﬁar% heanfiinationiadn govmidng e e twsenc (hhar '
-arcs 14. 35 déhtiol par Eh&lﬂharéﬁéerﬁﬁﬁBbStenﬁBe&ﬁe&-QQ?%Qéﬁﬁsféaho @ntinuous
electrofluid realis tlon %gl bil] tcé gﬁEt he functi onal cou§ltl ng between t he

control 11 and tHf&2 95‘er? y SPBHR rieSeBEEEHseP Mo 2 oMTCRIRATRE
oper ation of thmueeﬁpqsﬂt:.dr; oreratigpni 1(dul, other wordsr epalpidngt ome deflection
three-positign g &ﬁ.ﬁ‘&ﬁ OBn('e;gcf?t @%aem%dsﬁnsn%w& e QSL% eg&%ﬁqoﬁ) is
position on t he neutra

~sufficient. watf‘hel%tee 3n the scasehef sthisni the sﬁ@@em% systemyrb okl yrun

briefly into a gaf Befeagcont defdbefddad sbQsat HQf‘léé@Qd s eforP@hAr namee Of
‘the desired manoeuvre of the subnunition - in other words swvelling of its

| ongi t udi nal axPeforBanGe gpathe degifed mapoeywrs Of th spRIYFIET dBaFHer The
severity of thewdsmiso@uivelling of hets Wisrgitadinalle afed | 8@t iONspe@an -t hgiisbe
| nf | uenced Qgﬁh 33st1IRL &P YLS w% QQtQ SN B %ve%?%o[“ 2% 09, 2] e\tnt‘reet ﬁtl{elerl ng

sysi~€m5to eSSt ructur €0 UBMUNi tion rrange
there is a stabbthezqwendshef Lﬂhepdsﬂtacemn- ceh dthed be dnfluenged duyy sasdmples

effect of the 'Ms@ei‘éngftho&xﬁ'i‘-oi he rel gps ,hlﬁ bé dr2 §t€éﬂlﬁ$%te$’ ggans

of the control to cancel a I ocking of appropriate ap or flaps in
a basic positi oFPesGtW%ﬁ“th%f fqhéps‘é)t?muf‘llﬁip?é’ ?slﬁ)rm&r 8rangRd t o feper thede by
the aerodynam cief degtablent equalithrSphagedition, related to the aerodynamic

15 effect of the incident flow on the flaps, then it is sufficient,

by means of.the control 11, to cancel a locking of the appropriate

flap or fiaps in a basic position so that the flap or flaps is or

are then transferred, by the aerodynamic effect, into a displaced

posifion or positions. Thereafter, the control 11 again causes a

20 return.into the basic position. Conversely, two-point operation

with aerodynamically stable hinging of the steering system 5 makes

_ " possible the automatic aerodynamic return of the flaps into
— constructionally preset basic positions, when forces applied by
the control 11 for the aeflection of the flaps are switched off

25 once more.

The three-point oﬁeratioﬁ of the steering system 5 connected
subsequent to the sensor 12 requires only a simple evaluation to
recognise and compensate for a movement of the target objec; 4-4

30 once acquired and detected as to be combatted. For example, the
' cross-sectional surface area of .the sensor's view or antenna
characteristic 13 (FIGURE 3) can be subdivided into as many zones
a, surrounding in ring-aré-shaped manner a central zone ¢, as
different incidence directions can be triggered by means of the
35 steering system 5. In the case of the biaxial-orthogonal system 5



position or positions.” Thereafter, the control 11 again causes a 20 return

I nto the basic position. Conversel y, two-point operation wth

aefddynami cal |y stabl e hinging of the steerl ng System 5 makes possi bl e the

automatic aerodynamc return of the flaps 15 nto constructionall y .preset

ic positions, when forces applied by.the control 11 for the defl ection

TeQe flaps are switched off 25 once nore. The three-point operation of

the sweering system 5 connected subsequent to the sensor 12 requires only a
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characteristic 13, a direct_hit is no |onger guarantee ere ore now -
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precisely cancels this migratory movement in the cross-sectional

-2

area of the antenna characteristic 13 once more, thus by an end-

phase course correction returns the target object 4', detected in

its target movement, again into the central region ¢ of the view
20 or characteristic.

Controlled from the sensor 12; the incidence or displacement
of the steering system 5 can now be cancelled again; if it is not Y
from the very start, by reason of given geometric subordinations,
25 1linked with a pulse-length time control.

In FIGURE 3 :|.t is further taken into conszderat:.on that it
can be exped:.ent to define at least one r:.ng-sector-shaped
transitional zone b in the v1ew or antenna characteristic 13

30 between the central zone ¢ and -the respectlvely radially linking
outer zone a. The timespan which a target objeet b-4* ghifting
from the central zone c dwells in this intermediate zone b - or
which elapses until after exit from the central zone‘ ¢ the entry
into an outer ring zone a is ascertamed - is a measure of the

35 rate of change of relative direction between the sensor 12
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area of the antenna characteristic 13 once nore, thus by an end- phase
course correction returns the target object 4', detected in its targep”
nmevesent, again into the central T egion ¢ qf the view 20 or
char'mgteristic. Controlled fromthe sensof 1f'2, t he i ncidence or

di spl acenent of the steering system5 can now be cancelled again; if
not fromthe very start, by reason of given geonetric subordinations
linked with a pulse-length tine control. In FIGURE 3 it is further ta o
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Derived fromthis neasurenent, the control 11 can then known ' per se'
trigger an ant P&?’bé‘?ﬁ?faBFd dd68iRE Aotion Bfl"é‘ﬁt doﬂ‘ieﬁﬁed &Prgﬁ%éb-l%"d‘bf"rum tion
direction of novenent in the seventh functional phase; so that at
| east appr oxi mat el C sion _course in ac ance W ort| onal
navi gat Lon {or s cithasfa o 3pp SLUREHR Bobd AGATRERA e by, PLAE be
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characteristic 1 ance wt SO _ray- , Or crossed
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G Sconti nuous Gitpiesanétsh st SerEibn spfitafict 30t b BiAeR R Sho- |

t he drawi ng5 t phase flight correction of the submunition 2. In the drawing, to

simplify the representation, it is also not taken into

consideration that the incorporation of the sensor 12 can, in the

interests of the target-homing relative to the flight position of

the projectile, be such that the direction of the view or

20 characteristic 13 is offset in relation to the missile axis; and

that, for the generation of aerodynamic 1lift and more rapid

_ acquisition of the once detected target object, it can be
U/ expedient to equip the submunition 2 with a small cruising engine
or booster which (along with the jettisoning or. discarding of

25 possible aerodynamic braking means) is started up upon the

transition into the sixth functional phase.

30
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simplify the representation, it is also not taken info

gasi deration that the incorporation of the 'sensor 12 can, in the interests
‘\ target-homng relative to the fllght posi tion of t he projectile, be
hat the direction of the view or characteristic 13:is -of fset i
rehat/i qn to the missile axis; and that; for the generation of aerodynamc.
| and more rapid acqui sition of the once detected target object, it can

Hnamc braking neans) is -started up upon the transition into
the sixth functional phase. 30 35 13 CLAIMS 1. A manoeuvr abl e
seeker - f uze lsubffunpanosavrablgr seekepafyzengsubiurdtiad t PR etCWBREEME in a

target ?r eadaﬁﬁbﬂt ?éa Lt@&gflt %Ba?ct@r Q@pﬁ@aﬁgetpéﬁ&eﬁcbbﬂ&rﬁ@mf wwma;;ﬁeaxed

sensor for detecti ar sin eer.ing system for. causing
a gyrating Pr%]ﬁFF&gq WEJ‘H% PE P %Sﬁen%“saﬁr Hg dg%%cetﬁn&%lg?d'gaﬁwf‘ﬁdnto t he
target area eanpmkingasa fsaeering- shatesm Cour esusiogr acgyraningidey spiraldyce from

the sensor f ébbql:urx v@? t %ﬁ; légéé &Ru?iﬁdfgwﬂci%l tRL 46! g &bla&?%é ’aslo
b

wherein the s eer| i sconti nuo ng and can
transi ently we¥l @st é‘gr o¢nda'@ SPUFSe MS?%@Ee“WQI‘n supdances £ 5P af®ous

target displ é‘&?s@%mfog'&ﬁ‘étc'toﬁpﬁﬁa%h' Yeidne the apaetstet! @ai-éé&glob!ilélétﬂa' axi s;
and wherein the sensor's view Is divij ded intg zones an ensor

arranged k& WBRZS1R Yhe, steaming, Sysreli th diAEPLEBHOYSIYT Y W i gn cﬁer ection
of the steer trghsigntlym defldcreddi apl aneuEtdd Ofint hecdordgede ohjiest thel ative

to the projecti I e Io I?t :Jﬁ%’%g a&gs 1 c%r&gné ﬁgé&ait"ﬁ t&ei erltgg stem t\o/

bring the tai"@se preée et el m ned one zone 20 2.
subnuni tion nsomlcaxrsedlqnslﬁkda-nai 1axigheranin wheéreist ébel aqxsyyés em%rﬁ;@ri ses

aerodynanm ¢ Ga4ed! i5t8 fAGRS. af2ChheTseMbfNid Sarranged to make a zonal
15 evaluation, related to the effective direction of the steering

system, of the displacement of the target object relative to the

projectile longitudinal axis, and to actuate the steering system

to bring the target object into a predetermined one of said zones.

20 2. A submunition as claimed in Claim 1, wherein the steering
system comprises aerodynamic control surfaces, each of which is
controllable in a three position form of operation from the

sensor.

25 3. A submunition as claimed in Claim 2, wherein the steering
system has two orthogonally orientated pairs of said control
surfaces, of which at least the surfaces of one pair are also

deflectable in opposite directions.

30 4., A submunition as claimed in any preceding Claim 3, arranged
to make an additional evaluation of the speed of target movement
for an end-phase correction, approximated to steering for a

collision with the target, of the flight direction.

35 5. A submunition as claimed in any one of Claims 2 to U4,
providing pulse-length control for the d,ef‘lection_ of the steering

system.’
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controllable in,a three position formof operation fromthe sensor.

A submunition as clained in C.aim2, wherein the steering system has
Grt—*mgonal 'y orientated pairs of “said . contr surfaces, of which at

t hehsur f aces of one pair are also def I ect al}ﬁe in opposi te directions
A submunition as clainmed in any preceding Caim3, arranged to nake
addi tional evaluation of the speed of .target novenent for an end-phas
correction, approximted to steering for a collision with the target, of ..
the flight directidnsutggnition as ligaved inosraone| ofi the mwcawlaméams d ai ns

2 to 4, provi décilﬁpBHJl sewi&ngtah C@Bbddyhaniy whekRf | aebhfishl LR&nSt gering
ition as. cla n .any. one of the preceding

system 14 6.

clai ms, equi ppE’EFnszF’?ﬂy gg&%é?’%d?ﬁ&?ﬁ ctheb?‘éﬂﬁtﬁ@“ TrBBRSES DRFWeRR LAunghs
transiently ef{eg.i varntiethéjection)f and ttiapged-op harzedetartneen | aunch (e. g.
carrier ejection) and target-object detection. 5 7. A subrmunition as
claimed in any one of the preceding clains, equipped with a propul sion unit
whi ch can bé s?artédsl!mua})@mntwgd@i!m} dot anie poe soft ithe. p@ceding cdedmauni ti on
arranged 1o @& ew:.ﬁ“@q%?gh@éidﬁ @3 £ 1Ghi &7 Ginh el Yeartleh Cid bggbani th

referénce to FI 3; or constructed substantially as
her ei nbef ore dé%'iﬁ“b%‘weﬁfﬁi’qi“é?jeﬁ‘@ﬁce to FIGURE 2 of the acconpanying
drawi ngs. 15 20 25 30 35

8. A submunition arranged to operate substantially as
'\J‘j 10 hereinbefore described with reference to FIGURE 1 or FIGURES 1 and
3; or constructed substantially as hereinbefore described with

reference to FIGURE 2 of the accompanying drawings.
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