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Rot henbach Radar device for object self-pretection The inv ' ns a
radar device.fas set forth in" the classifying 10 portion ammmmlmmmA
radar device of that kind is known fromDE 28 22 845 C2 in the tQtmol a
group ant ennaDRiliA71aNéctroni cal ly control |l ed beam sweep for panoram c
scanning in ofgfep to be able to detect an approaching in-flj H er

at least in terms of the direction of attack but as far as ‘m mm’mmm al so
I n respect of the instantaneous attack speed and range, and to,g(g)oo@,bl e to
appropriately direct defence equi pnent. The preference there is tor the
arrangenent of indi vigel MiRHbAbdye SRVERRSH BICE, § @?%R%@rke%%dh”e’ over an
arrangenment in the formof planar group antennae Ich are rejected as.
“being inappropriate because their beam focusing characteristics, because of.
20 varying projection on topt Bt d on the '

I nst ant aneous sweep directi 5%’18%#@@5&[ \[/)\AB‘[%%EEE puré)ggﬁ%&rrangenent s, their
focusing is markedly | ess sharp in the horizontal direction than in the
vertical directio However even when indi viduyal radi gti a d%\%ces are
arranged in a stagg¥r BYYEBHARiSNFEENSA e eV AT St °’§Bh’é‘r'§ flagsigying
that 25 stg | lpdreiealofegaithe, probl ems of providing for an arrangenment, which
is mechanically stable in terns of vibration and oscillation, of the

spherical struct ut &adi eavise aidbatkimg da knawn FiemadPe A8 vReP35 tC3 én hei ng
h ot LB, : T o N
obj ect whi ch et L Bin IRELRINIK, Eleckl Rl Lo BiEd A et or e
is to track tpenc@oméppcaradhg rigfdrdﬁf Itbg:m adfle iok@te@:tna:a m%‘ob?rlwidgnmgﬂ'_rghtt ]
, f f- tection of t ct ... rticplar bottleneck 1 e
Surfi ol entl y TaskeBedBse B ek AF SRt i BT ahsEk s Tor 57 nssial
radi ati ngsdevdig@s réspecher theirtshtafeblgigttadk sitd SePr@idd,Cd to be able

configuration, in relation to the attacker )
to appropriately direct defence equipment. The preference there is for the

arrangement of individual radiating devices in a spherical volume, over an
~arrangement in the form of planar group antennae which are r'ejectqd as.
“being inappropriate because their beam focusing characteristics, bec@uge of

20 varying projection on to the group arrangement, depend o';f the
instantaneous sweep direction and also, with the usual arrangements; their
focusing is markedly less sharp in the horizontal direction than’ in the
vertical direction. However even when individual radiating devices are
arranged in a staggered configuration in the form of a spherical shell, that

25 still involves the problems of providing for an arrangement, which is
mechanically stable in terms of vibration and oscillation, of the spherical
stru_c_ture which stands up high, on the object when it is maQving over rough
terrain, and functionally critical interfaces between the o'b'jg'ct which carries

such a radar device and the defence equipment which is to track the

30 approaching in-flight attacker in a highly dynamic manner, for self-
protection of the object. A particular bottieneck is the sufficiently fast echo
evaluation of the very large number of individual radiating devices, having
regard to their current geometrical configuration, in relation to the attacker

which is approaching very fast and close.



whi ch,i s approaching very fast and close. 2 Therefore the object of the
present invention is to provide a radar device of the general kind set
forth, which with sinple, tried-and-tested technology, is suitable in
particular for fast aimng and tracking of,a launch container with
fragnentation shells or projectiles against the approach 5 flight of a
remotely control | efherefem thetagecnof thesplesent naergher is te€Prdurle a radar
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suppl ement the description of the invention set forth hereinafter, for the
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scans in DoppP&tRIE@sE }['{/%GQ(F%- tap B?ef@iei yenYon gt hereimafterafendhai t h

noder at e gyi nyydidadhéest }égbtftm@i_ng shar pness’'. but a 20 hi gh degree of
el evational direction-finding sharpness. That affords information which

admittedly is initina@¢serdange withyheinveptiosrsatdofthdn therrbit claimt do tateain
I nst ant aneous p = LN f at er t he, . potion dat
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t hereof, in or drieén aunch con
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25 of space, additign%l fhi(%?-resollutioi}n.t arget-tracki ng radar cones into
operation for9ptdel &€ _ft%r% lcg QYRI¥RE Hnis ErEOREAPS A RSN QYoSERHiRG
the. opersmti M@nd:bﬁﬁﬁtraaér elirdcly dratne BuBSiLAIURET whitht Beited afth ect to
thereafter to |launch the projectiles in the optinmum approach situation.

For that purpéecobigst, afitget aimiagidnive fediie layash sestainer asddspnedutarly3sot he
formof a mongnmpisishety Bh&Mts! SinhiRbeaiAbetsticakhrnPR’ BlVothbleelAkiReRaip
| o through about + 90° scans in_Doppler-se_n'sitive fashion practically haif the
azimuth ahead with moderate azimuth direction-finding sharpnesg‘_-_,'bu-t a-
20 high degree of elevational direction-finding sharpness. That éffords
information which admittedly is initially only rough but which "'is fast,
relating to the instantaneous approach co-ordinates of an attacker and the
motion data thereof, in order to orient the launch container with its defence
fragmentation projectiles in that direction. Now, in the determined segment
25 of space, additional high-resolution target-tracking radar comes into
operation for precise target acquisition and tracking in order to direct the
operative direction of the launch container.to the target c;md thereafter to
launch the projectiles in the optimum approach situation. |
For that purpose the target-tracking radar, designed for example in
30 the form of a mono-pulse system, is integrated in axis-parallel relationship
directly into the launch container. As a result there is no need for the
procedure, which is demanding in terms of computing power and critical in

respect of time, of converting the target direction co-ordinates and



ditrectly into the launch container. As a result there is no need for the
procedure, which i§ demanding in ternms of conputing power and critical in
respect of tine, of converting the target direction co-ordinates and 3
transferring Tthemfromthe tracking systemgto the directional control of
the Ilaunch container. On the contrary, the attacker is interpreted as the
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opti m sed ospagidagsf thiatt hl@efcwmfolOHﬂIeﬂibérh&)rda'feelmr%ct‘bhégrﬂiﬂﬁe%t o®Mthe launch

projectiles is reached, Qﬁ% are fired off against the target which has
| ong been accE@M@Nen Sy ag L!RP”acﬂ:lT%qt'cYnzﬂrsﬁﬂvQHt HResmenitaingt fadas and

devel opnent s @feredfel Ny 'tﬂéeﬁ"atr{:;@ﬂ]tra@ﬁﬁlpd?éddrefvﬁfﬁd 9f k& kQ@ln{gt‘E@ REEnbah s,

reference is also nmde to the descripfion hereina ter 0 erred
enbodi ment of caeedinate rvstemsaddet dhatefore inryvitabherffords athiidérli kinematics
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attacking ms Ie in an al ready dangero cl ose approach - that is to
say just bef of&@ti ¥iigd an qprerapg%/lé{tqu HasrP%’G Eqr the fuctiopr ¢f Hie dafence

ar nour ed Vehlﬁagﬁ@tbﬂoﬁr@{cﬁéﬁﬂ@s Jh@a&k&@cfﬁhejyla#@(ﬂi‘?édtme@éalﬁ@ % 't§rget
stationary or, as here, .nobile, is
“which has long been acquired. _ _ _
In regard to additional advantages alternatlves and developments of
20 the invention, besides referring to the further claims, reference is also
made to the description hereinafter of a preferred embodiment of the
structure according to the invention, which is diagrammatically shown in
the drawing in highly abstracted form, being limited to what is essential,
and not true to scale. The single Figure of the drawing shows as a
25 diagrammatic scenario the defence against an attacking missile in an
already dangerously close approach - that is to say: just before impact - |n'
relation to an obJect in the form of an-armoured vehlcle to’oe protected. -
The object 11 under threat which is stationary or, as here, moblle, is
provided for its own protection against the threat of an attacking missile 12
30 with a launch device 13 which, to detect half the hemisphere ahead, is
equipped on a substructure 14 which is fixed with respect to the object,
with a launch container 15 for high-speed fragmentation projectiles 16, the

launch container 15 being pivotable in respect of azimuth and directionable



provided for its own protection against the threat of an attacking mssile
12 30 with-.a lraunch device 13 which, to detect half the hem sphere ahead,

IS equi pped on a substructure 14 which is fixed with respect to the object,
wi'th a [aunch®container 15 for hi gh-speed jragnentation projectiles 16, the
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mssile 12 mrédbéchWeﬁ}(al'ﬁp|r%WsS dP To0IMINQUto aforrAt tACKbstantially vertically
' . extendlng array. One module: is orlented ahead two further modules are
oriented ahead displaced laterally somewhat inclinedly in relation th_ereto,

20 as diagrammatically indicated in the drawing. That effects a substéhtially
horizontal scanning motion 22 with good vertical and moderate horizontal

focusing in a manner which is known as such, by way of electronic beam

shaping and beam sweep, in order over a wide detection region to obtain as

quickly as possible elevational information, which is as accurate as possible,

25 about a flying object or missile 12 which for example is carrying out an

attack. _

' - If in that situation an épproach_ing missile 12 is det%@ted and verified
in one of the cyclically detected segments of space, the mbnopulse target-
tracking radar 19 is switched on to that segment of space, insofar as

30 immediately the directional axis of the launch container is directly oriented
thereto in order then to precisely acquire that missile 12 in the roughly
predetermined direction, with the strongly focussed characteristic for

example of an axis-parallel parabolic, Cassecrain or planar radiating device.



[f- in.that situation an approaching mssile 12 is detected and verified in
one of t'he. syclically detected segnents of space, the nonopul se target-
tracking radar 19 is switched on to that segnent of space, insofar as 30

i medi ately the directional axis of the lawnch container is directly
oriented thereto in order then to precisely acquire that mssile 12 in the
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It has approa 11 to be protected, in order to

(r:(g? $o cl osel to t he obj ect
be able to firTereeq tﬂ'agad%ff i &higs diraeied et gthe) fragmentation i piodeatiles or
prospects-.of siteR888s a8adrastirdd 6t ahbAG IHMord &' grg}ejc%oryaﬁdi%gh [b%[ﬁf 28 By

regard to radar gtw dance of a | aunch contal ner fragnen
proj ectil es orthgrtargriesagignggadarel@ndntiyitdpsi amroacrh@tsfaclloseig torthesxbb@ctlz

fromthe object tec | conse

affords a radgr1 %Pg}n@gecgég‘t g‘h%’@% h%(a:eaﬁ[)ﬁe |ﬁee><8§§5 \ng?@ffop@é ﬁ%s ﬂ%om
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object 11 and the | aunch contai ner er at, gs I n a troubl e- free manner

in the final phase ARPEHNSY; H&F?Q%’Glt&rf T gHiganReart § la¥neh eentainer 15 fasr
space nmoni t or iffghraBettRhgSiojeaed ot tglr@rﬁ'adé%r 96/If@#e@lef@Hdinfgeag%mﬁtérES&HEﬁng14

of the | aunch contai ner 15 which is fixed with respect "to the obj ect

_ , mnssHe 12, from the object 11 to be protec ed, the present mventlon
consequently affords a radar gundance system Wthh can be mexpenswely

20 set up from existing components and which, in the absence of mterfaces
between the object 11 and the launch container 15, operates in a ;frouble-
free manner in the final phase which is particularly functionally critical, if, -

for space monitoring and target acquisition, provided on the substructure

14 of the launch container 15 which is fixed with respect to the object,

25 there is a planar antenna 20 for rapid initial detection, which transmits its

rough target information to a target- trackmg radar 19 which is mtegrated

. into the launch contalner 15, for directly vectoring the Iameh container 15

on to and tracking it on the approach of the missile 12 to be defended

against. For that purpose the two functional parts of the radar device 17,

30 which are operative in succession, are connected to the positioning control

unit 26 for the drives for effecting aiming and tracking of the launch

container 15.



25 there is a planar antenna 20 for rapid initial detection, which
transmts.its 'rough target information to a target-tracking radar 19.
which is integrated ,into the |aunch container 15, for directly vectoring
the | aUbch cohtainer 15 on to and tracking it on the approach of the
mssile 12 to be defended against. For that purpose the two functional
parts of the E44MMSdevice 17, 30 which are operative in succession, are
connected to the positioning control wunit 26 for the drives for effecting
aimng and tracking of the |launch container 15. 6 CLAIMS 1. A radar
device (17) with alplAnsmdaniderita ((20) wttl'rpal plamar gntemped (20 dardpakin

radi ati ng devi ces 1 t on again the threat from
an attacki ng ﬂ{%‘&ﬁ% r%di‘fauaﬁﬁ%&@f‘ar Qv ¢12]t chdg‘:t ?%éﬁpwtﬁﬁﬁpnr%ﬁﬂ'@ﬁ ng
devices (12) ghe @reandeom aritathfaéh Oﬂﬁ’ss\ﬂ%”(m?' cMardtéfEeq g'iﬂé'ﬁ e
noni toring-radar on the substructure (14),- which is flxa

respect to th@d'wﬁ}lé%ﬂ’ad'@imﬁ davicen Clant arm@rrra(ngsp froat lepstyeeet ertically

proj ectil es (g,ﬁ% bl Bs o Aitodn rrggéiﬂff%)%ﬁ?h sh%@&&gcé](i‘grg q&{"d?rm')

(19) vectored or| ng for
of the m ssil xéd2witho b&sp@eteh@eﬁhagaby‘aﬁt & A raanhah d:emtajﬂenaC(:DS i fgr to
claim1l chara terls d in that the di vi.dual adl at'&ﬁ/&%' ces of the

pl anar ant ennd 2g3H)" ﬁy'gngx?%ﬁgaesa(ﬂlégd Vi’erPrdE]u WE RhP ‘%'Fhe?nt@dget'

pivotedly rel &fatkmgt@d@aqmgpwaetoréerby t’iféqmloﬁltbhﬁ@ raga pps)rf%reﬂﬁé 8bpldith
hal f - hem sphere around the object protected. 3. radar devi ce

according to Weﬁ?eﬁth@"ﬁrf&t@& rﬁges'le&%la) g%beméﬁr&adeagey@@r in that the

target-tracking radar (19) is a nonopul se' radar which is vectored by the
nmonitoring radar (18). 4. A radar device according to the preceding claim
characterised in 2hd# retler mavicorcagrdingao b and'lar’aetetraegem tthat kiheg

radar (19) ar nal,_contr 26 for the
drives (27) f %Q?L gfcﬂgﬁrﬁé %Vdi?? Aﬂ?gﬁﬁ tﬁﬁema'%r apger Y#@a@ réj’o&Pephe
| aunch cont ai aledéad i%)modules which are oriented pivotedly relative to each other for
acquisition approximately of the half-hemisphere around the object (11) to
| be protected. |

3. A radar device according to one of the preceding ?_,c’laims
characterised in that the target-tracking radar (19) is a monopulsé; radar

which is vectored by the monitoring radar (18).

4. A radar device according to the preceding claim characterised in
that the monitoring radar (18) and the target-tracking radar (19) are both
connected to a positional control device (26) for the drives (27) for spatial

. orientation and then for ta_rg_e_t tracking of the launch container (15).
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