; opqr st e3e0T6TP 1163 : WO PROQJECTI LES POSSESSI NG HI GH PENETRATI ON AND
LATERAL EFFECT W TH | NTEGRATED DI SI NTEGRATI ON ARRANGEMENT BACKGROUND COF THE
| NVENTI ON The present invention relates to a highly effective and al so
inert active! ¥{Pator, an active projectile, an active airborne body

a;yt active multipurpose projectile with a constructively ad”mmmmmnmwm
settable rel ati onship between penetrating power and | atera end
ballistic total effect which is obtained fromthe penetrating depish and
covering the surface / stressing of the surface is initiated in an active

case by nmeans of a releasable arrangenment (installation) which is

i ndependent of the position of the active body. This is achieved through
the inter nedlpﬁlquﬁfT“é%BDS&ESWNG]@ﬂfﬁHtPrEa#ﬁﬁé\rT'%dN&ﬁ]LAFW%X%WCJ Wslﬁ'dh as
allguid) apasty medi Ul gcRiaaeh Sls’Y@ﬁf‘éﬂz@rlor\?A%tA%cEWEM‘i" chis
constituted of a conbi nation o of conponents or a plastically
deformabl e netal, w thin which, by nmeans of pressure generating /

detonati ve arran errent %al SO W thout any primary explosives) there is

bui | t-up wiBAC 'é(ﬁ p t EdE SNVERNHON onal | y specified triggering initiation
Wi th int eQrﬂee&eg%tQH%ﬁt% ﬁe@étsé Yo & H befbmeoﬁ@snss it abBSPBEAdtMRbY |

hydr odynam c pressure field, and Is transmtted to the surrounding,
fragment f oermq‘cg/earrosublemam @(trlvala&bemmetllqdmg)r(ﬂ@sémqe rFaitipgrpsp arpiestile vath y

[ ff ' | b 4
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sl ender propgedlidirg}. The Bl bawseh estgesttédilwinenjeobiairas, frémahe penecaling
charges, preferably aerodynamn cal I/y stabilized) with a triggering device; -
expl osi ve plasteandicexening e pyrérssr/i itpsaegiehe SuifAes s PHEGHE 4t Fotve

proj ectil es,,Lof, SXAWLE, (HELEN LSS AN (W%fahah&?)ﬂ@ﬁ&ﬁ% |rﬁ)te%6ﬁcljerﬁfd(fQﬁé 5)
or with disintedration cﬁarge possessing a triggering device; - so-cal

mul t i pur posgositianj efcthiel z&s/vleydmiyd Tpisop eclbuei/@“str(reum (05 meerarmﬂﬁaw Oﬁtaagmhtvat | on
effect with; for a H, effect actin in.the dlrectlon of
flight (ahel8): ”ansieérme‘?“m Torexstiply. gh a%\it‘)?‘ﬂ%ﬁd%# 5“8% UM ESPIERE HL or
conbi ned) ; mavéiaheasdatd EPHHidh W ddnstilutedndf Qrcofrl’tﬁ@éf&imt@ﬂa prrgxplodsi ve

effect); and _ o .
components or a plastically deformable metal, within which, by means of pressure

generating / detonative arrangement (also without any primary explosives) there is
built-up with an integrated or functionally specified triggering initiation with
integrated detonating safety a quasi-hydrostatic or, respectively, hydrodynamic
pressure field, and which is transmitted to the surrounding, fragment forming or

sub-projectile emitting casing.

For end ballistically active effective carriers, one usually distinguishes between:
inertial projectiles (KE projectiles, spin or aerodynamically stabilized arrow or
slender projectiles);
hollow charges (HL projectiles, flat conical charges, preferably aerodynamically
stabilized) with a triggering device;
explosive projectiles with triggering device;
inert fragmentation projectiles, for example, PELE (penetrator with increased
lateral effects) or with disintegration charge possessing a triggering device;
so-called multipurpose projectiles/hybrid projectiles {explosive and/or

fragmentation effect with; for example, HL effect acting radially or in the

drection of flight (ahesd; IHRIMAM
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penetrators or sub-penetrators in airborne bodies or warheads. Furthernore,
for a series of the above-nentioned active body types there are avail abl e
correspondi ng special constructions. These unfold as a rule, certain)
constructi Vel ¥3orVQ echnol ogically (material -type) specified effects. An
effectively optimsed configuration is however, nostly connected with a
serious |im taamdem projedtdeelKEAL vecsrabiged); I n order to correspond with the
requi rements of a conpat Er ea, .one S¥|$/ reac.he]s b[})'%k tés)”a combi nati on of
a plurality of'IPGRADIMeTivVed)t é’gp%'? PirayPeRiAigR/eX RIS VE € TeGtb A x anpl e
separat el y _supphbfgordTBHBib-beRetrdfo Xl ABBIHY Bd R8s BelWapheaddd so forth). In a
sinplified manner, one conbines; for exanple) inertial projectiles (KE
effect) with explosive and fragnmentation projectiles. The sinplification of
t he amuni td on lette W thou Vo & | Gt i f eGt ectrumis
thus a cons’JtL’éltrqfa Frﬁor%oh%rh? S%b Se(?f %gtar?og %Hééﬁ'ts?b%ta fL‘{c?)\ﬁ% B??\% e%atlrh é% % inerti al
proj ecti | esvhi€ cbsegitidavesheridleohshurioadvamese infoleans rok, tdreaihateral |y
acting penetrators (PELE penetrators). Such types of PELE penetrators are
di scl osed, JPOBtreXAAH &7 tachnpaicady (mategiabtveeh spectifd elptiactnalieastivalit i ve
carrier COMRES.d B ldar ARNLL A A& EhEEGS c¥hddetd (VidaTBRto ANimitARPERL T Vel y
sub-projectile generation in such an advantageous manner that for an entire
seri es of appleffeativeormgehirsoatenumicoirespoodneidpthd reduirgelents ¢f g gpMmbet eree. t o
fulfil the set tasks. The decisive restriction in this functi | _principal
consi sts ofoqer{n?%@t reaphigs Pﬂ?e'i }Oa"f‘ icﬂﬁ'bfr}’?i'opé’?gr‘gwagM 8t: g/° ?rttqrés)eq%ée grs?é%ry to
provi de an dfficeiv@ehirRis Wot Bxamplet Rpgeitely 80pliddn@Amiuinitior!, heiked Benfuhitidn up a

suitable internal pressure, through which the end ballistically active
proj ecti| e kedisi arf safomie). Ineeyaplifedapeanedr ape4omMEinese syt dmAale ynertial

di si nt egr at.ed. d I ‘& bidiiged osed a way by
nmeans of V\/rﬁgglﬁ?m\%g?ﬁggﬁ%gﬁe\grst?%gglgglwg?égeﬁgagﬁ%n?ﬁ%ng'%i]%dtt he range of the
ef fectiveness, there can be joined not only the power spectrum of purely

inertial projectiles wt hose of. explosive. | fragmentation / multipurpose
/ tandem prﬁiee%ﬁp"ﬁga,t'oﬂu‘% éhlesad“T”HB'“PDr?@feit@nWBLO "ot G5 E Nl t%ﬁhleﬁg\bq e
separat e typRetrGm i@THUN b ldoABtahAN sBaghtiRsH gt dod AesRtbhhin tHaesredyf inettial
beconmes possible to conbine the properties of the nost different types of
anmuni ti on REBIGEBISE $hera ia aghigyed aglecisive ayppeeby NAANS Afobs #stallgMclingead to
a-2 si gni £ | %%{g [ OB MLt LS RAS &
projectil egégnglﬂtg%;% éﬂég%&%n a %L[S%Jﬁﬁyﬁﬁ gﬁpﬁ%g‘éﬁﬁiﬁgr of et ﬁ%o%éeci)rvabl e
spect r um ofexatrigle, zatohO agdl 849 . dinde ffaitiveandicsiea chargaos)birasdthierKik he

def ense agai nst ai rb?fr ne b%di es. The invent i.oq dogs not f ntend to utilize
pyr ot echni PPEHAEPY EF e8L BT VAIMEPEPT AFCSF YA SHERIGECHE NS 8P &P hg or
fragment acgeh@raatdde@usnedrent $hatJ4e Bn leypRSsedles F Qipphtdtdd@s t@lsearkm@whiohn t he
nost different types of enbodinments with and wi thout triggering devices
(ref erri ng, caneerieRdtisifds spéfiqgntag fulil grersetapsksa)Tdg, dasEsiviEsirtongn ¢his

al ready nment i.0r liscibapahidd - Ml Sind heCQIRL NG wd h an
expansi ve %Q?ﬂ%%?@mﬁﬁh?ﬁs&%g# éign%é'?éﬂm b Fnodm{hﬁsggq?él?%z%c?%g\éw% here is
known an expHcessare to meandé anynteragjtiootwiltle thehiacgeti snqgthieppeid thveterbeabuilupoav

i ndri cal | dynani cal | y. canfi . jacket with
Clbular portreator BRaTerTy oronmavyRaeetieefisERaRth 2 Eeei it ¢

consi der at | gn telatdrelly etadiéraedd/ o3 h@ddect@dly aaintegdb2ed mm) a suffici ent
penetrating effect with additional |ateral effect is alone not achievable
due to physical reasons. Its active conponents in their functioning rmanner
al so do not 6oy A6 blSesURlEflion e els MLIGEd § WAPEERRARS S Wiith Nk he
scope of this ithvention. A further projectile Is Known from US-A-4, 970, 960
whi ch essentdgtidogsibiiciespagpes ia tiy gjrgetafitee etfeetivasseetherasan hei@ngd hot
associ at ed aththus gonnect ed tfi pwth a for.rreq on '{FB{Bdr el ,f wh’sr eby the

i nner mandr &1 18 RPPERGRE " 8T BOFRY M VHE YF o 8 Y T OSF & &P OEYE be
consti t ut edfragmentayiodpharitisurpater taldent projexiastpbat agbrieedundtiont ot grbtdm or
their alloys. This projectile is also not active; and as wel| does not
contain anyfoée}(ﬁ%%?'gw”ﬁﬁlﬁiﬁfr"'r‘laral’—f?6YHEI§EQW-’@’?“W(§'°9f@”ttf?e‘r”éeqrételgrfﬁﬁfﬁ"‘é{ﬁ"ar nour
rupturing pridresy,iit BecdedTBaskiniffto WBIbihe MerRosdions &1 ke AldstiNefed types
conflagration effect in the interior of the target, whereby the projectile
enconpassesocfaanpuniigni coacenist iala sieaipactivhcatiier.sTixdeasinvepylydpaptaaas a
solid body with a thereto attached tip, as well as an incendiary charge
arranged within the holl ow space of the netal nenber which charges, for
exanple, is fornmed as a solid cylindrical body or as a hollow cylindrical
casing, Wth regard to this projectile, the outer shape renai ns unchanged
during penetration, in the interior there should be produced an adi abatic
conpression with an explosive-like -3 P 1 163 9%\D conbustion of the
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P 1 163 :'~"JO target paraneters there is then obtained a palette of

sui tabl e expansion nedia. In accordance with the sel ected conbi nati on,
there are already produced inpact speeds at some 100 m's expansion
pressures Whi'6éR ‘&f ord a dependabl e di sintegration of the projectile or

war head. Technical or material specific auxiliary neans or aids, such as
for exanpl eignifeantonfrogamieng irothe meesqoémyeik\mel/\m muhieupRose projestRkebitngsof t he
surface, or the selectjoeéggrbrlttle mat eri al ﬂ%th material are

asi n

basi cal |y o GBre 6r e ARt T ey Epaetdir £ 3 At RRR aglinst
confi gur at g4 Rf dnaescaP@eddtIMRS inUse definst RRBMsS AirBadnkasbdris!-E
penetrators SUWMWMARY OF THE | NVENTI ON The present | nvention relates to a
further devel oped active effective body conprising the features of claim1

The acti effe ) n S es an
i nt er nal \rﬁlet'mf)er e|§guo§>gl§31%n§¢én§"t§ é'“;en?&rgﬁeog@?‘l @&kg%ﬂ%ﬁ&ﬂ%&ﬁﬁa?&%&
pressur e- genﬁreaetsl de3iray duam\gegranhg whfrabmbor akere:taerahng atelrrterm e&mhtrelpes of
transmtting nmediumor is introduce gnto he an act bable
initiating pé?lettt'?@a@r'fwam ApfyRishei eI thPesse u?'Bgaﬂ'Q}eé‘t? Bdtha? Riéht
her eby pOSSR§SRHUWRIRs (PBYERIMY, 88SelathpiENBIH RO RBOMRIY)S Als\t«h@aebw e nass
of the pressure generating arrangenent is lowin relation to the mass of
the inert- mes@uraeead\ammmpnsm@smmmm far exagphen comiraivadvithan for such
ki nd of assenbl ed ac a |l ow mass rati o between the
pressur e- g@h‘B?%st'Yenrgnegt%ﬁﬁe%@ﬁtv'agnﬁdc?rhgo Fessure transmitting nmedium by
nmeans of a pressure inpulse which is |n|t|ated by a triggering signal a
detonator can effect a |ateral disintegration of such an active thﬂﬁg The

active ef f &6 HotP4uP 30 dRe et'd KPP SRR @RSIYenPERRT BT RIPLCTH|FgH

itsel T frometNBegh@ashiRlibk Samatics el wsi é(@aé‘i%tjgﬁérﬁlcawQbﬁﬁédrh@%o?@é’r t he
fragment é]ul es which are to be disintegrated by neans of an expl osive,
especi al | y jadkebughh tahtbbbes inenesatoe sonisting peheavyametal wrthc an Qk@'pﬁlt/e@hatg@s

cub: ponet 1 abgp Eopmedeln B & 4o FhyR: Mg BRIt T MR AR Ft Hstragipe

flight of tdircpiaitesdditiénal ThRrdlletRstiser GRNESEddHY adld ANgENPRsidakesonp. only
a smal | conponent of the projectile or warhead, so that increased

si gni fi cand® 3GiIverAeARAAENtD Nt Heirdrastanng MRS @F0 ARJIAUMIOTHR the Fetigthni ¢
energy of t r SRRt this ihl&aRsdA. tted w thout any
nmeasur es Op;{(??ﬁéér \ﬁﬁr%H ?r&%@%&ﬂ%ﬂ wt, E%d vmthotut II 0ss to the active body
casing. Also, in contrast with the di fferent usual systens, there can be
el i m nat ed danmi n t he exp r ng
arrangerrentg? g?”é’)@ﬁ%"'& 'StkﬁPtQ/ug SUé)[&nﬁégg |5Vnh'o e?seﬁ?g‘t’ Sn&)%‘;fa%?%%l
bet ween t hea proplctisd ¥&remas evdlaks treevyifte adgoagitemang amksat:onrﬂ&meecaap avitrow
designated ratio of the mass of the pressure-generating arrangenent

rel ative td°fhed RRSRASIre NEqrARY ENepPRYSTIFRIEH RIFSHNOET 1Y 2rmad? UhiREorrBIRcEEs
preferably fpxi g 8k c%ﬂét.uﬁ@@l o@%rw;aatdnx RERhisr ab é’xa@%@rh%%lﬁn r%hmm of
0.5. There can al'so be selected still lower ratio values of a maxi mum of
about 0.2 tw tbeidall¢ys: tTnés pomjestilé ts also acvagitvagendi@s tvnelt dedsenatagdngaiofanyhe
massi ve pressure- rgeneeugattl ng unit relative to the total mass of the
pressure- tramgmg’?tl"h medi um and the active body casing be limted to a
maxi mumof 0.1 or a maX| mum of 0.05. Especially preferred is the ratio of

< 0.01, vvherg}# t here n al so be a selected still, | ower val ues. The
ERg 4%

pressure-trdA Brf{“é’(?rtélk§9‘é’”m“e?f8t°éﬂblr5‘/ptéﬁf‘9rpé‘Plﬁc‘i‘JF’ BuFieear o) of a
materi al Wﬁ#&hltﬁe@edh%toege atemebtbeccgtfegtht% leffGBtt \weinghhtoPBE 8f thelfarddiei
alloys, plastically deformable netals or their alloys, duroplastic or

t her nopl astwberepnttheprmecrtde @hparlngassesgiawhcdermbsmetﬁb@emb@r Mi@h@reﬁenswelv

mat eri al s, Li ke .qr [,Qu ress I i ke
or pul verous ﬁa?gfc'laa OI',8 ban m xt u&’gg%c’)%hagllﬁid g g%\r/@qta% f%e'q &e%\s?zé t he
pressur e-t r @&nswet tvwitgn e inoio @aspabe o€ ensinietl trem bér \pwcepjmrgers osr @tahgre,

energetically posjtive, or . exa conb stible or expl osive
mtesral o WRRLES faid FARatHteL Py Heth BRPLSH O ROMGRICESOR. IR BEBC @ so

be a pasty, thihloleckilk @nObutdresHRBE réMBhY unB&drfetNRMBgWerlet@HbEl, inGhe interior
respectively liquidous. The present invention relates to an active

proj ectil e Herasnadd pe®reddasct 3nyedisladic, conmreedign mHeh am@xplabivedike c
penetrating effect is conbined with an either programed and/or through the
target which is to be attacked specified sub-projectile and/or fragnent
formation. Thereby, the entire effective spectrumis covered for different
targets in a heretofore unknown nmanner, ig.-that a technically basically

uni versal ly concei ved penetrator, through a changi ng of individual

prol ectl I e pararret ers, reaches the i nt ended effects or target coverl ngs |n
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P 1163 ;"WO Figs. 1 Aand 1 Billustrate such types of active laterally
effective penetrators ALP (active laterally effective penetrator), Fig. 1 A
in a shorter (e.g. spin stabilized), and Fig. 1 Bin a lengthier (e.g.

aer odynam €adllleéy "®tCabi | i zed) constructional manner with an outer ballistic
hood or tip 10. The enconpassi ng casi ng body 2A) 2B, which due to its
‘material prep@ULiiESofressinaacdiusl gwirge; Also enthibiaistanse; erdre prene éstivee for ms
the central KE conponents. This either entirely or parti gsed body
JR) 95 eno6RPRSSEESENSTEN CPIAR SRS RO SA M ABIAT RN HerheY il on of a
desired acty i a2 tihg | letrBtod a9 itsaRk& al digingyratiomer

medi um 4, V?M‘%?#'ﬁgﬁ%yﬁ%ﬁ%déf&gﬁ%g%\?(rjpoemeabl e pyrotechnic aﬁgangerrent 5
transmts tilsgnpenaicat ed pressure to the enconpassi ng body 2A, 2B, and

t hereby causes a disintegration into fragnents of sub-projectiles with a

| at eral notion conponent. At the build up of the pressure field in the
inert nmedi ymaft eX0@rieRPBrdaisr efnbeaimean of A hetatooundnogs, sdlltensfoutid y
acoustic resistance of the adjoining nedia é?densi t(}/ (g % I onaqli tud(,; ng ;arspeed
of sound c)aengragpngif dateral e4lects. REShOY dRETISEY PIOVIRTRPATREY e " d80F ee of
the ref | ecti ofsand,diBeneoa? BrdsSereatmiinghirgican dyeotetpac et byate
inert medium4 to the enconpassing casing 2A, 2B. This interrelationship is
expl ai ned, dnby ménianigeide put thrbhgh ItSlentsgding IS PraBUEBtBYSTIttipe Madia) R dIghEneH,

Mul I er "Untersuchungen mt neuen Panzerwerkstoffen” i lsance of
t he acoust i'@WEESPLY ec8¥f°t?%3‘"E]HSW?Bitor’(rﬁf’p%ft“g?ly) Ofru{%gﬂﬁugg){hgg%sbe

desi gnat ed A$,idlel WntdbtmimMidinteardlicdnss thBenswieduntesy, dsagmerafdreubiprejectile
coefficient a the expressiona=(m1l) / (m+ 1), This cons]jtg‘gration is

not only ofproAt@ENeSr eMFingRaSHIE £ $PBER N AT QUONHE SresRalAH O bRl NEHERC AN

al so be utilize i I0RGs}, PspRBAL Sy Shaubste GaMRid N
conbi nat i onOfi %?%Su\ﬁggg?%rgpgﬁ)&?gﬂ%sag 3@59&""? o5 16A,Sp16B, 53Band 24). From t he
above def i ninkieofor tthefiestitsnebbannask!t trat hdretofdriequiad Sraegemens0NAW ) or

simlar materials, as a rule over 95 % of the inciden }
refl ected a%pePHé”b%fu?fﬁjé'FQt'%r&F?rdeg'vﬁgﬁhé‘gwepﬁj%@grﬁfep Or’éacnti?né)?{(?’\'%g%ragx AS

medi unt casi g A FEL£8her@snBBld nERVRYERS extlI8® efedients Frioghtangé ghitbenst al , such as
alumnium wth a W5 casing there still reflected over 70% for _ a |ight

wei ght net admoonpnektenally of duprnelsiohd, tashriok xRt P OBtRE RO It E Ul ar | y
br oader operative i i i it : fati LsioHet¥iRe, and
utilization® ?Ckﬁﬂ é’%{ ?r?:/elt%ggef?f]a azh%r%%ﬁrﬁsrn%@s@c%ﬁglr%Qltlsﬁé&?isjﬁg propagati ng
speeds f| uctoratiezdipinveeahe 50-aallsd aitldr 28x80itas snd tfine!ldéntia idizabed Wiee¢Peabout 1
and 2.5 g/cnB. Cbtained th r_eb%/ in tcge cocg;oi ation with dural um niumas the
casi ng and pAAEtNe pEeYRes AN SPRTELNBF P ansmi tting nedium for

exanpl e, for an arrangenent with doubl e-jacket or a practice projectile, is

a reflective degree of 60% or higher. This determ nes decisively the
effici ency bfDEA7N@348rC! theiasie disclogedpenieriien PhWrEgesWhighsheBigans

(time), theopLesaular Li AL B0 AN, dNSE S0V AilR SRianbhlanbspaDbanRel 1Y)

of the lateral expansio SO r Ive to the axial pressure build up as
a function efib-pagedtienoanaghens, widomoantensglatére! efiect Priadirati.4histhfreby
relates as a rule to a material which is in a Ltion. W reat er
danpi ng | oséeé%tfastt%t?ﬁ/WéﬁﬁaEHPT‘§’fttY"Br{E?rtief'alﬁru@sogtf’?r@(s'?%ragg'?.s%%\}}%? ?é}?éﬁ&’
instances i Buiiﬁ%ﬂ{esﬁerfé@ﬂé&iﬁﬁphﬁi @biheoddhatiorh biganeoas er descrueed dappisng such a
properties, such as for specified disintegration tasks or, for achievin

par ti cul ar | yrasnenwlirsbyBgriater i cypavis!ly #RRapeh 81 AR PR 4R & REEHER nor e
be confi gur var.lahl ' ; r tizueh Yor kkyolbiS

mat eri al pr gggrrt%lraégg(%.@&%?%@ﬁéﬁ?@’ﬁggggﬁ Efrﬁ)éshoelj nsg;%&g%d alt her (raby Op?oduce
di fferent | aeestadtirgf hetdris), dicvieaby impaits taltisoouter mkatlrial a lpaerat veloeibh

di fferent danpin roperties of.the pressure transmtijn j her e
can be effe@%ﬁﬁ%’ﬁl‘ 39151 Rear Rt "ssi(%tt rﬂ?'ﬁ?ﬁhﬁ%u% Fa%}é"’é%stﬁg‘%%fa B.
Fur t her mor e thohihs theeirgst dareaiet@kSSinROISES Sypishdrpepropesrt| i@sthel amitiahdanl e
ef fecti veness-enhanci ng or effectiveness-supporting r.odpﬁ%%i Es. The

el ements whigehwelkas thetripdiyik@! ePmRsAHR T AP BN 'HEW theRlishAY'A PasFess o
the inner spacgedAossBILOMNBLNGtd BREE:, FAShBGRsAG tASRLAMRbId8StseR sBeel lohSer t ed
subproj ecti IFes) prevent nelither the PELE nor 1ts ALP properties i nherent to
the system pléferabttt iwgsmp-oeaymerl (WS, Bovathebetepdad disinfeathtion ai speeifee)
inrelation to the size of the active body, small electrically ignitable
detonator 6, which is connected with a sinple contact reporter, with a
timng el enment, a programmabl e nodul e, a receiver conponent and a safety
conponent as an activatable triggering deyce 7. This activatable
triggering device 7 can be arranged in the region of the tip region and/or
tail end region of the penetrator and can be connected by nmeans of a

. ™ A A /NP O VAN Trel o A~ o o



Fig. 2Aillustrates exanples for the positions of auxiliary arrangenents
for the control, or respectively triggering and safety of the
pressure-generating arrangenents for arrow projectiles; - 10 P 1 163

%1 VO Fi g. PZBEBI'WM¢st rat es exanpl es for positions of the auxiliary
arrangenments for the control or, respectively triggering and safety of the
_plr Fssur e geﬂ@é?barmeﬁ@mbemnssthémbbsa}mw s palbitkiof sditpblej @ensie’ medigy In3A
illustrates a first exanple for a tajl/guidance chani g. for
recei ving ©REOTEARGY i_’Véththrerﬁé"ﬂeé’lt?daP?'Bﬁ@)at'g?r fiE® #'6r eggyﬁgd:%i%gq@np%gf gui dance
mechani sm Figys 38&dnhd 4BDIAILERANSIBA Prek QxR RhRhafffardtaadiddegubblanie

mechani sm shape (e.g. for receiving of the auxiliary arrangenents) in the

formof a cumgwabngiitde prejepwaios yyarbeay. T:?@“P‘FP'U%*t’F‘a{eé@ PG A Ei&rpl e for

a tail/guidance nechani r Ly & hé |

ar r angementS§e PP e fH?ﬂ%?gggéﬁgegﬂh% ac{?g@@r%% %g'nr%[rjﬁéaﬁeg}%g%b?{t?éhst rates
a fourth exasarkaingat taetsarfabguordimecelatechanbsimesmapeiaeag the oasinereteriahg of
the auxiliary arrangenents) in the form mechani sm wi.t h

ahbsiri
T ed sonb Brabe oA oAU ies L e AP ey REnaARE Gr T By THddhs?

ar r angement, f, DLESSWI R-FENR! B kM &otdmBl PELE phérh@ién of a conpact
pressure-generating unit in the forward centre portion; Fig. 4B illustrates

ahse;:ond enbodi ment of an arrangenent of pressure generating elenents in

t he form of nit,. il end region; Fig. 4Cillustrates a
third enbod??LﬂséWArFEfB_%nﬂféﬁﬁkggi@n'\? of pressure-generating elenents in the
formof a eberitNhieritiont RReteee onumhaxdeavalopet ketive pffeFiige bd@ i | | ustrat es
a fourth enbodi mrent of an arrang_emant of pressure-generating elenents in

the form ofcommsisingaie fgaitres 66808 in the tip; Fig. 4E illustrates a fifth
enbodi nent of an arrangenent of pressure-generating

The active effective body pursuant to the present invention possesses an internal
inert pressure transfer medium, an active body casing, a pressure-generating
arrangement which borders an inert pressure transmitting medium or is introduced
into the latter, and an activatable initiating or triggering arrangement. The pressure-
generating arrangement hereby possesses one or more pressure generating
elements, whereby the mass of the pressure generating arrangement is low in
relation to the mass of the inert-pressure-transmitting medium. It has been
evidenced that for such kind of assembled active member with a low mass ratio
between the pressure-generating arrangement and the pressure transmitting
medium, by means of a pressure impulse which is initiated by a triggering signal a

detonator can effect a lateral disintegration of such an active body.

The active effective body pursuant to the present invention distinguishes itself from
the classically usual explosive material projectiles and the fragment modules which
are to be disintegrated by means of an explosive, especially through the basic
concept of a penetrator which disintegrates into sub-penetrators or which forms
sub-penetrators, whereby the sub-penetrators possess a main velocity component in
the direction of flight of the projectile. The pressure-generating arrangement takes
up only a small component of the projectile or warhead, so that increased
significance is imparted to the pressure-transfer medium. The pyrotechnic energy of

the pressure-generating arrangement is transmitted without any measures optimally



elements in the formof an expanded slender unit in the forward region of
the penetrator; Fig. 4F illustrates a sixth enbodi nent of an arrangenent of
pressure-generating elenments in the formof a through extendi ng sl ender
unit; Fig. "4G5% Vistrates a seventh enbodi nent of an arrangement of
pressuregenerating elements in the formof three uniformy distributed
conpact uniahg;witholt loss 0 theld:ti8e Hod§ casingl Fisg. inMd¢brittdsnstitiatiles didfeedrghishal

enbodi nent of an arrangenent. af pr.essure-gener.atin | ements in,the form of
o ombi mat SEHea: e ASadE Clint et A uhig e ahs ErRREE SaeY Bf B t b
sl ender uniptesshiedgerfetatind &shnqineshtardiiexampRTRRGUEE Rhe Mitréducibhangement  of
pressure-generating elenments 1n the formof a tmnhgart projectile with a

conpact unideémMning Reatped{eavgepdhe pupiosize gateriel iapf j9e ferdazeny jaaket h

enbodi ment of an arrangenent of pressure-generating elenments in the form of
a two part projectile with conpact elenents in both parts; Fig. 4K

I | [ ustrat eThansel ewedtdigeatbodatient tlaf mass af trengesvnt-geheqtiegsliradggener at i ng

elenents in the formof a part projectile with a conpact. unit in the
proj ect i | e "¢PPVaithf ’PHS%P&%&&F %E?%J’?‘Haf‘?{a't’i"é%mﬁéjﬂ‘d“%ﬂ%ﬁﬁ? PEETRraPlY:

Fig. 5A Il lnséhaiest @8, axaBbeciafy gratdibbly RoRiRGES bem¥kibtund o€ 0 I'Herd caaf ety
[/ triggering unit in the tip region with a control and signal |ine |eading

to the secars® msalectsd gtill 5BVEN tatiot vaduassofa maximen odxiapt €. dio AB-ALP
projectile with a control / safety / triggering unit in the tail region
with a control and signal line leading to a second unit;

Furthermore, it is advantageous that the ratio of the massive pressure-generating

unit relative to the total mass of the pressure-transmitting medium and the active
body casing be limited to a maximum of 0.1 or a maximum of 0.05. Especially
preferred is the ratio of < 0.01, whereby there can also be a selected still lower

values.

The pressure-transmitting medium consists preferably entirely or partially of a
material which is selected from the group of lightweight metals or their alloys,
plastically deformable metals or their alloys, duroplastic or thermoplastic synthetic
materials, organic substances, elastomeric materials, glass-like or pulverous
materials, pressed bodies of glass-like or pulverous materials, and mixtures or
combinations thereof. Moreover, the pressure-transmitting medium can be
constituted of pyrophoric or other energetically positive, meaning for example,
combustible or explosive materials. The pressure-transmitting medium can, in
addition thereto, also be a pasty, jelly-like or, respectively, gelatinous or liquid, or

respectively liquidous.

The present invention relates to an active projectile or an active effective body,
whereby the end ballistic penetrating effect is combined with an either programmed
and/or through the target which is to be attacked specified sub-projectile and/or
fragment formation. Thereby, the entire effective spectrum is covered for different
targets in a heretofore unknown manner, in that a technically basically universally
conceived penetrator, through a changing of individual projectile parameters,

reaches the intended effects or target coverings in the best possible mode, in that



Fig. 6Aillustrates different exanples of geonetries for
pressure-generating elenents; Fig. 6B illustrates further exanples of
geonetries for pressure generating elenents; Fig. 6Cillustrates still
further ex&npPésWer geonetries for pressure-generating el enents; Fig. 6D

Il lustrates further exanples of geonetries for pressure-generating el enents
W th coni céhe cd>rpxepaddterrmmﬂdii lmsgg]e iRiventidpEss ielxterstwett é@eaﬂnmmltbe hare &

conbi natio of t ure- erat n‘g el elments of g '_ggomatrl es
with a trab PiosiFt e&”&' = ‘¢°|f|r|e& FNERs Uit P8P 'ﬁ?“% ANGF FRIM ow
pressure ggﬂﬁér%t:lk/rﬁlﬂm%bmwbﬂtze&'g@qdaaée imdcHghisat ¢§rna@t£9ﬂﬁk'§ﬂb@ oPbtriwise
arrangement for interconnected pressure generating elenents; Fig. 8B

i | | ustrat e§eplaveskivipltiee H3rgeHengr resngetieait ther calibge M‘z&la”%né@t?@ﬂi #r) @@fnect ed
h | 6 9A
W th externgl E’tﬁ\?&f%‘?hggé‘ﬁﬁ%'tﬂg d%}:i%ﬁ%%?br aé%lgerafo% %;% ﬁ aﬁmc hr ee

|Ilustrates nci construct Foje
active zonesmmsaddemneuédbedmkred aecdltracddnedesidried. a@Bprdjbwﬁé r/av‘zaelseaad schemati c

representation f ex nin theoeratlon of th ctile of Fig.
o £ EHOGPIOd WERAN abhs TEehire 8 a et Giesl T orbTge Pedkhb TRy e
target; FigisoYeeknodsdditeesn ainheRANB} bwnr%aegssmr@tgleﬂn fi@ruRX R i HY Ml et he
operation of the ALP projectile of Fi only the forward active

zone (occadbdomereyt sesd deteyniiees Mr@dab,ﬁ”ml@ speAe!in e dicedticar &fdlipht. dhus &
reachi ng of. 4, ba@SLu Hhthcid dobIARL B5e fRERETRY EPLSREN 1 on o

expl ai ni ng era ro) ect | ch all
three activemponest a&rdeth@rﬂglntamttimabedngg@aﬁgreach| ng the target;

The universal possibilities of the inventive arrangement thereby comes into ex-
pression in that, on the one hand without any change in the basic principle, it can
pertain to an arrow or slender projectile with the highest penetrating power, with
additional arrangements which over the entire length or in partial regions, can relate
to arrangements forming fragments or sub-projectiles, and, on the other hand,
preferably pertains to a prbjectile container which is filled with a (e.g. pyrotechnic)
active element, which again can limit sub-projectiles or fragments along the entire
length or only partial regions. This is basically achieved along the trajectory, upon
approach to a target, upon impact, at the beginning of the penetration, during

passage through the target, or first only after an effected penetration.

The inventive penetrator {projectile or airborne body) besides its active properties
possesses a constructively adjustable relationship between penetrating power and
lateral effect. The basically inert active mode is thereby initiated by means of a
position-determined or independently of the position of the active body initiatable
arrangement or installation for the triggering or supporting of the lateral effective-
ness (the lateral active effects, respectively). This is achieved by means of a suitable
inert transfer medium, such as a liquid, a pasty medium, a plastic material, a
polymer material or a plastically deformable metal a quasi hydrostatic or,
respectively, a hydrodynamic pressure field producing pyrotechnic / detonative
arrangement {also without any primary explosive) with a built in or function-

specified triggering initiation with integrated triggering safety.



Fig. 10 illustrates a representation of a nunerical 2D-sinulation of the
pressure generation by nmeans of a slender fuse cord-simlar detonator

pur suant t 6%% 4 Fig. 1 1 illustrates a representation of a nunerical
2D si nul atloh1 Wihe pressure generation by neans of two different
pressure-generating units pursuant to Fig. 4H Fig. 12 illustrates a

further enbodi nent of an ALP projectile pursuant to the invention with two

axi al Z0Neg, d_}nqg\ﬂ%@d?%ﬂ%s&%ﬁé %Ggh ep%get ) Ia era %lfl{e%lill onshe ra rs }}ﬁp

illustrates an a e1IVé

I nvention uadthveSytarity ¢féedtiveonesletrd€dr), ig. BA@reatshahepreegswlaswaéaﬁ iafg
el enment as well as an internal and external pressure-transmtting nmedi um
shown in crigslBECR (eaqthigs (§.9- 1QPF?‘F\F1§§1'?%Utye%a%lPFeé’r)rﬁSHF%ﬁ’ﬂor@F MFRNBCYVit) é@n

effective Rpdy tpatnrs%.eém;todt& tt;heo' NS BhE QR sty @a;.negcs@dgﬁ HiACBIgl Mvrf?ﬁaéé fped

pressure-generating el ement, shown in cross-section 15A " strates
an embodi merstmaterianprapeities eésseatd vaofody qutmjammcalﬂwetfhetlvmmmtsitbel with an

eccentri cal I ositioned e eneratin as, .an i nt er nal
ot ar ent sPRuBORE ShPBEPe e TR FEAT BRI RO S Babe RapS boa? 2400e &

pressure-t rc@ﬁﬁﬁb&ésl m.mmiaum)rt@hcam 38 whidH, @S SheSRGidrPBAL dekRYY hétivaeRrslance
with Fig -13 P 1163 IWD Fig. 15B illustrates, in cross-section, a

simlar ent%@ichéﬁtf'”%i’ wiHea settpRle tEOaYIHE steteMth Whishitheekyimeneofin Fi g.
13, however n%ﬁ%l@ﬁgroq@%@ agglq&egrﬁér\tr@tr%hgrﬂ‘g?tﬁ%% Berﬁ gte%uér%gsure to the

pressure-transmttl mand w th an 1 nt rumformng a
refl ect or; encompassing body 2A, 2B, and thereby causes a dlsmtegratlon into fragments of

sub-projectiles with a lateral motion component.

At the build up of the pressure field in the inert medium 4 and upon its effect on the
surroundings, the mutually acoustic resistance of the adjoining media (density p x
tongitudinal speed of sound c) is of significance. This is because it determines the
degree of the reflection and thereby also the energy which can be imparted by the
inert medium 4 to the encompassing casing 2A, 2B. This interrelationship is
explained, for example, in the ISL-report ST 16/68 by G. Weihrauch and H. Muiler

"Untersuchungen mit neuen Panzerwerkstoffen".

Upon an imbalance of the acoustic resistances, the quotient (p1 x c1) / (p2 x ¢2) can
be designated as m (with m > 1), and one then defines as a reflective coefficient «
the expression a = {m-1) / {m + 1). This consideration is not only of interest for the
pressure-transmitting medium, but then can also be utilized when for example, two
casings or media should come in combination into use (refer to Figs. 13, 15 16A,
16B, 23 and 24).

From the above definition there is obtained that for liquids (c = 1500 m/s) or similar
materials, as a rule over 95% of the incident shock energy is reflected at the
boundary surface between pressure-transmitting medium/casing (steet or WS).
However, also for a lightweight metal, such as aluminium, with a WS casing there
still reflected over 70%, for a light weight metal compared to a steel casing,

approximately 50%. A particularly broader operative play region is obtained with the



Fig. 16A illustrates a cross-sectional view of an enbodi nent of an active
ef fective nmenber according to the invention with a central penetrator

havi ng pressure-,&enerati ng elements in the penetrator and in the outer
pressure tfah$yitt9 ng medi um which, for exanple, can be separately
actuatable; Fig. 16B illustrates an enbodi nent of an active effective
nmenber pur stidizatianooft lastinmeteriabhand polyeesethetd theesNdaR'GPagRtNY speeds
pressure-geperating. ele ts, in t ter. pr L LEL i
Chonn 1 1 orbCLAEBIEHET B /sd fTRgy &yl ERSHEE HetRBETbbLN 0 RE AT,
proj ectil e,g/&hoVbtalheartB8fbyan tth@ Bombliatibn ivatrad salaningfrelaenbe cssiamdad d f or
further enbodinents; Fig. 18 illustrates an enbodi ment of an ALP assenbly
pursuant t @ARE/NAAVBA POH WPTERSHETEANSFETNB SR Y Rt &7 SRS ' AP-ERAPEd
Cross-sect !rRQnta\&gh %o?gl'é_[j%ﬂettyor%fpr5@&SHrro?e'og%'?¢sr AlréMetRleTRME S of OANEY | N
cross-section; Fig. iTTustrates a croSs-sectional view of an enbodi nment
of an AL:D &smnbrlyigmelteynanes tecisinelyithe efficieneywiftthe Rresswre-gianpenteg at or with
rectangul ar or, quadratic cross-sectiaon _and a plyraljty. of

pr essur e- gdRBYUTY i é?%ﬁtt%;spﬁ?cg&' ‘% 14 %rg??ﬁ?g%a%ghé%% ALY BF an
enbodi ment  Qfs@0itAlsp ARSI Yo f A6E R eHaNgdadsloh e riamerdatire, tol theast:O baance

with Fig. 9Awith four casing segnents; Fig. 21 illustrates an enbodi nent
of an ALP audldrp 35 plvrtitem oftlgcatn at/EMEi on with two laterally arranged
pressure-transmtting nmedia, shown in cross section; Fig. 22 illustrates an

enbodi ment of an ALP assenbly pursuant to the invention with a segnented
pressur e- ged@ioetning tied ewenmedsihodnthis raates ss sectd tna nRtgrial2ghichlisist 3 at es an

O O A ) Al LA e A SRLP b B Terent

forces. However, in instances it is also contemplatable that there are desired
damping properties, such as for specified disintegration tasks or for achieving
particularly slow disintegration speeds. The inner medium can furthermore be
configured variably throughout its length or, respectively in its material properties
(e.g. different speeds of sound} and thereby produce different iateral effects.
However, it is also thinka.ble that through different damping properties of the
pressure transmitting medium 4 there can be effect axially different disintegrations
of the casings 2A, 2B. Furthermore, this medium 4 can also possess other
properties, for example effectiveness-enhancing or effectiveness-supporting
properties. The elements which are introduced or moulded into the inert medium 4,
or into the inner space 3A, 3B bounding inner casings or assemblies (e.g. inserted
subprojectiles) prevent neither the PELE nor its ALP properties inherent to the

system.

The active pyrotechnic unit 5 can be constituted of a single, in relation to the size of
the active body, small electrically ignitable detonator 6, which is connected with a
simple contact reporter, with a timing element, a programmable module, a receiver
component and a safety component as an activatable triggering device 7. This
activatable triggering device 7 can be arranged in the region of the tip region and/or

tail end region of the penetrator and can be connected by means of a conductor 8.



section; Fig. 24 illustrates, in cross-section, an enbodi nent of an ALP
assenbly pursuant to the invention in accordance with Fig. 17 with an

addi tional external jacket; - 14 P 1 163 'ENO Fig. 25 illustrates, in
cross-sect PdiB3aW®nbodi ment of an ALP assenbly pursuant to the invention
Wi th a non-circular cross-section; Fig. 26 illustrates an enbodi nent of an

ALP az;enblTyﬁepmr sOizab beccdnseuctedartiiopnomsalidiya TEK- & gEaMPéht't 63N pR{ve as a
according to Figyre 17, and a split ri 0 f qr 2 i i
fragments \Niotlﬁngcﬁﬂ'- ﬁ?’f'WVﬁ’a@%@‘gg?esﬁcﬁ%ﬁ ¢ Q.Qé]r.% ogltgggs\ﬁqga@EﬁéEs%ggﬂgjenﬁl 3;
Fig. 27 illyghy dltterRd t6MpedidRBipyedteainidluRitds deishlyo pussblarthat thettirehas
invention, simlar to Fig. 26; however, with a further c%i . Fi 8
i |1 ustr at esntagrased tuiireigrrRo Ve PPALP IR BRI (P& REt'R 1St %éﬂgf’?%ﬁ %?B ‘(e.dg.
in PELE constructional node) and a central pressure-generating unit; Fig.
29 illustrates an embodi ment of an ALP projectile with three penetrators
(e.g. in a PEhEas@aghampialipsadbiivede)krsord1Bhhee ipirskealre agédidoatdange uni t s

which are arranged in an inert transpmittin diu Fi g, 30QA i LJustrat
embodi ment ra¢chaRisAl p2c HRD i EFHACWRAI WS %%]tfa r%%(g% Pg%('g%@n'gﬁag%%%o ahatiel

sui tabl e criogs;88%Hd ORabVd i RrAQ PALESHYI@ONIEMPla4HIBghaminesactivi todar e
arranged in an inert transmtting nmedium Fig. 30B illustrates an

enbodi nent @intains AbRlentresia cempemersiinithasenss A fafatgPrergps NSOt iGuel/ey |

with a solid se nt farm ng penetrator having a triangular cross-section;
Fig. 30Cil Iotﬁ‘stf(%g&&“grrpsg}fbodi ment of an ALP assenbly in cross-section

simlar to that of Fig. 30B, however, with a triangular holl ow shaped body;
In the present invention it does not relate to an explosive projectile or an explosive
body or an explosive/fragment projectile of the usual constructional type, and also
does not relate to a projectile with a fuse or detonator of the usual constructional
type with the necessary and extremely complex (primary/secondary explosive
material separating) safety devices. It also does not relate to a projectile which
basically possesses a PELE construction pursuant to DE 197 00 349 C1. However,
it can be extremely advantageous, and in most cases application it can'also be
combined with ALP tasks when, for example, in an active combination or for the
assurance of a lateral effect also in an inert instance in intended and particularly
advantageous applications, there can be integrated the properties of a passive lateral

penetrator of the known PELE constructional type.

Further features, details and advantages can be ascertained from the following
description of preferred embodiments of the invention, having reference to the

accompanying drawings; in which:

Fig. 1A illustrates a spin stabilized version of an ALP;
Fig. 1B illustrates an aerodynamically stabilized version of an ALP;
Fig. 2A illustrates examples for the positions of auxiliary arrangements for the

control, or respectively triggering and safety of the pressure-generating

arrangements for arrow projectiles;
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Fig. 30D illustrates an enbodi nent of an ALP assenbly in cross-section with

a cross-shaped internal elenent; Fig. 31 illustrates a further enbodi nent
of an ALP 5151%?!/% with a central penetrator of suitable cross-section,
which in itself T's again constructed as a ALP; Fig. 32 illustrates an

enbodi rent of a pressure generating unit with a non circul ar cross-section;
Fig. 33 il Figst3Bat edlugtratasbRrinmries fasfpogiiions pf ghepetianverianagments farahe ty
(here three) unit 2 . - - i L | e
are separately act&gﬁggfgﬁ$i$§£ag%§f%@%gﬁﬁ§®§§%§%¥#gpgﬁﬁﬁg%%%%g%%ﬁ%s %f
damm ngs; -15 P ta6pon¥dtsHiog spiBSstabilizesit prajeeslean enbodi nent of a

penetrator wth a fragnentation hea concyrrently danmm ng for the
POttt on i P g ERAGE St e abRt ke 3 GlleuEined g'etian i otnepa fon
enbodi ment of a pengidiah@thvatikiliglgnhitathatioher intdhe forhtdial fi@h Wwhgtlguidass i ng)
and coni cal pressure-generating element; Fig. 37 illustrates an enbodi nent
of an ALP projecti [MeoePB™ nmodul ar i nternal construction which, for

exanple, is. j gne N Las: . El Lll.us a
erbodi ment T8 S ATpre g 2 S RBE A Rarh B of bdsfRuiabhel miRnEhIHPLRE S o2
are separately act uadebhegof FhgaudBaryldruspeates) antrentooch ofeantonitalaguidd P

assenbly with a jacket consisting of sub-projectiles; Fig. 40A illustrates

a representation of "én?Bitbdi nent of a three-part ALP projectile which
i1l ustrategid. st basigis&anst & wetd @mpBesERYail f\ad#dd Mmech@titm shape (e.g. for

receiving of the auxiliary arrangements) in the form of a star guidance
mechanism;

Fig. 3D illustrates a fourth example for a tail/guidance mechanism shape (e.g. for
receiving of the auxiliary arrangements) in the form of a guidance
mechanism with a mixed construction;

Fig. 4A illustrates a first embodiment of an arrangement of pressure-generating
elements in the form of a compact pressure-generating unit in the
forward centre portion; |

Fig. 4B ilustrates a second embodiment of an arrangement of pressure-
generating elements in the form of a compact unit in a tail end region;

Fig. 4C illustrates a third embodiment of an arrangement of pressure-generating
elements in the form of a compact unit in the region proximate the tip;

Fig. 4D illustrates a fourth embodiment of an arrangement of pressure-generating
elements in the form of a compact unit located in the tip;

Fig. 4E illustrates a fifth embodiment of an arrangement of pressure-generating
elements in the form of an expanded slender unit in the forward region of
the penetrator;

Fig. 4F illustrates a sixth embodiment of an arrangement of pressure-generating
elements in the form of a through extending slender unit;

Fig. 4G illustrates a seventh embodiment of an arrangement of pressure-
generating elements in the form of three uniformly distributed compact

units;
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is provided in the region of the tip; Fig. 40Billustrates a representation
of a three-part ALP projectile simlar to Fig. 40A, whereby the active part

is provideg {R3tg centre region; Fig. 40C illustrates a representation of
a three-part ALP projectile simlar to Fig. 40A, whereby the active part is
provi ded i o t Qg:_' tai.} end regi Brh' th 40D ifl | ust r at es fl gurt her enbodi nent
of a threefljfarf ALPUSIEFSCT FIGRUWPTROGENE Of 98 A 2RERMCAT PLREFERR G 9ene[qind4 1
illustrates an exegRinddnts it PFERRMFtd 88mbPatieX BF @i ddimithcinALR tRE pdgst i | €;
Fig. 42A illustrates an enbodiment of a tip configuration of an AL

projectile with a PEfMatalethetipwitlFpglenggBunit] ustrates a furt her

enbodi nent ti 9 I : P pr.oj i A 1 P
assenbl y; E?g{j.ﬁﬂcﬂﬁgﬁl%{s%srib ?sﬂl\ g%bgﬁbng%it%natn Jor%l nggﬁeg?)&f)ﬁ‘%%ﬂfeg?%ﬁatb an
ALP projectile as aleswdritdl irathe toemtafpa twdiplae; prBjegtileA®{Eh ial camspacatumst ia thair t her
enbodi nent of a tip configuration of an ALP projectile with a tip filled

with an active nmediSARNVEY §O"UPE i|lustrates an enbodi ment of a tip

confi gurat irgn f anuAkBtd Pk&fhiehfhcdfment dPabrhdhge®ierRag bressure-generating
pressure-transmtting nmedi um (hol |l ow spacel; Fig. 42F illustrates an

enbodi nent of a ti Blafertith duihe fosm @ffa tio MeP PPsLEEt Witk cagRact elgmMAnthin
forwardly displ ace%om BERLr e-transmtting nmedium -16 P1163'Vl~'O0O
Fig. 43Aillustrates a representation of a 3D-sinulation, which illustrates
an ALP projfectdd e pllusstagast art olet trethi emvisottiment wi érhamacgapeatt of pressure-

preseur e gener o g M0k S ek WS BrCol) SERUS SRR PR,
representation of @ndbhghévlrabide tigfard WitAANEIENddY ShRtiEARATéNWard projectile
part;
Fig. BA illustrates an example of an ALP projectile with a control / safety /
triggering unit in the tip region with a control and signal line leading to
the second unit;
Fig. 5B illustrates a further example of an ALP projectile with a control / safety /
triggering unit in the tail region with a control and signal line leading to a

second unit;

Fig. 6A illustrates different examples of geometries for pressure-generating
elements;

Fig. 6B illustrates further examples of geometries for pressure-generating
elements;

Fig. 6C illustrates still further examples of geometries for pressure-generating
elements;

Fig. 6D illustrates further examples of geometries for pressure-generating

elements with conical tips and roundings;

Fig. 6E illustrates an example for a combination of two pressure-generating
elements of different geometries with a transition region;

Fig. 7 illustrates different examples of hollow pressure generating-elements;

Fig. 8A illustrates an example of an arrangement for interconnected pressure-
generating elements;

Fig. 8B illustrates an example of the arrangement of a central penetrator

connected with external pressure-generating elements;
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of the arrangenent pursuant to Fig. 43A, 1 50 Ns after triggering; Fig. 44A
illustrates a representation of a 3D-sinmulation of an ALP projectile with a
sl ender pr%s1s¢$ée, enerating unit, a W5 jacket and a |liquid as a pressure
transnmitting nedi corresponding to Fig. 4E, Fig. 44B illustrates a
representation of a 3D-sinulation for a dynamc dis integration of the

ar r angenenttig A uartustrgtes e pringiral gonstiustion s efuRER Prjedtie yyBY thiee astivg.

45A illustrates a rzggéiﬁgm@%&g\?@ﬁd gagr%ﬁ,iep.ul ation of a principal ALP

assenbly according t Irverse ‘pressure-transnitting nedia;
Fi g. 45B i IAigs38 at éifisararepa asieerhatid mpresentatidb-for ryplainirantHeospaatibymafimhe

di si ntegration of arrangement. pyrsuant . to Fig. 45A 1 50 ~s after
triggering wher ebyag'Pl ?ramcg'ﬁa gtn%!f’i Ff\zg‘dwgh&aa“ptpgesesﬁ?té\jﬁt FARS AT EF YR di um
Fig. 45C illustrat @giontd pdichsRNinatte@etof a 3D-sinulation of a dynamic

di sintegration of an arrangenent pursuant to Fig. 45A, 150 ~s subsequent to
triggeri ng,Fig¥r ebyllustiaetsya spgraaiec (PREsenEtion for gxpiadngHEesepfration of the
transmtting nediu I O i ELUughr: i on. of

3D-simul ation for amtg;%rgmcﬁeg?{s%h?ég'ﬁé’?ﬁ%‘ﬁoéf@%ﬁ%ga&gﬁgﬁﬁﬁgtmgar suant to
Fig. 45, 1 50 ~s subsagioently aotthe ggemand actverelsy iabotivatedmpriostatdakbhingd as
the pressure-transmtting nedium Fig. 46A illustrates a representation of
a 3D simul ation of Oéﬁh%t_%gﬁgsenbl y with an eccentrically positioned

pressure- generdd i NG RkQEENE strythbtidRiptesehtiond@Bekplahsid Bleedpearation of the
representation of a 3D-sinulation for a dynamc dis integration of an

arrangenent pur suarftLR grofcgile abig. 9A50 whick ghswgadstive 3ones afe?ng, wher eby
a liquidis utilized;ased HRSRHERRS LANEMEL T Ng

Fig. 10 illustrates a representation of a numerical 2D-simulation of the pressure-
generation by means of a slender fuse cord-similar detonator pursuant to
Fig. 4F;

Fig. 11 illustrates a representation of a numerical 2D-simulation of the pressure
generation by means of two different pressure-generating units pursuant
to Fig. 4H;

Fig. 12 illustrates a further embodiment of an ALP projectile pursuant to the
invention with two axial zones A and B of different geometrical
configurations;

Fig. 13 illustrates an embodiment of an active effective body pursuant to the
invention with symmetrical construction, a central pressure-generating
element as well as an internal and external pressure-transmitting medium,
shown in cross-section;

Fig. 14 itlustrates an embodiment of an active effective body pursuant to the
invention with an eccentrically positioned pressure-generating element,
shown in cross-section;

Fig. 15A illustrates an embodiment of an active effective body pursuant to the
invention with an eccentrically positioned pressure'-generating unit as
well as an internal efficient pressure-distributing medium and an external
pressure-transmitting medium, shown in a cross-sectional view in

accordance with Fig. 13;
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medium Fig. 46C illustrates a representation of a 3D-sinulation for a
dynam c dis integration of an arrangement pursuant to Fig. 46A, 1 50 ~s
subsequent -17 P 1163 V ~~Oto triggering, whereby alumniumis utilized
as a pressUrb@r/¥fSnmitting medium Fig. 47A illustrates a representation of
a 3D-simulation of an ALP assenbly with a central penetrator -and with an
eccentri calfig. 1B tillustrageprie saasssgetien.a B'ﬁg'aéP@ﬁéﬁt’“%fﬁﬂflthﬁéﬁlwe kpey 47B

“illustrates a representation of a ti,gn tegration
of an arrangenent F?d‘r’%%f'&&u 10 the Evengﬂni% Wl:? 19’(Jtsj8a t@%’?”??% ergéls%& Fig. 48A
illustrates an enbcg@hamtngoéleraemhaae patdr, pressiivd-aranspitting hadalilized with
projectile (or airborne body) 48B il | ustrates an enbodi nent of a

; I
four-part nodul ar e?é‘r'ﬁb%iﬁ%'rﬁ‘é%ww*%é'f‘m 7 1¢4681%r oj ecti | e (or airborne body/;
Fig. 48C ildusigat Qsz%t@@‘Q%mneﬁal%vé\leﬁ’aaréamﬁfdmnbﬁt Wi bR a6dld Bdedwal or

conical portfon in the active part for an intensive lateral acceleration;
Fig. 48D illustrateseaheentcrged tpdpe Sventian VoW dFCRTY RYMEHAE EalNconi cal

part of the ALP pro eg%l%r%eﬁt%rﬁf gﬁ{eéﬁe(&t r %tﬂa A @ d ALRE %rter pressure-

representation of yl 1 nde

prior to and subsegugitmittthd Mediaat iwerdifsi ébtaagcrlatctambe Ee;@prat-’bSB,Bacﬂulawmta* at es
a double-illumnated X-ray flash i nage of the acgﬁel erated fral?ments

50A il |l ust ridge%6&n 'H&Wd?ﬁéﬁl%%ﬂ@@%’i%fﬁqu Sty et B CAVE M PR gAY tﬁsl

active effective bQﬂy nthngwnﬁOchérlulalljﬁtaﬁ&Feﬁ%r ANreprabdlre-geheRing elements in
aerodynam cally sta i zed projectile wwth a centrally positioned active

effective body; Fi gheSlited pngssurattensaittingxaggiva, shown iaerasdyaeanPeal |y
stabi 11zed proj oot o il A Bl ALLLdnl FEH M Biddild WholRfiesosdl 9. 524

illustrates asy openl ng of "an active w a bundl'e of active
section, which is also a reference standard for further embodiments;

Fig. 18 illustrates an embodiment of an ALP assembly pursuant to the invention
with a central penetrator with a star-shaped cross-section and a plurality
of pressure-generating elements, shown in cross-section;

Fig. 19 illustrates a cross-sectional view of an embodiment of an ALP assembly
pursuant to the invention with a central penetrator with rectangular or
quadratic cross-section and a plurality of pressure-generating elements;

Fig. 20 illustrates a cross-section of an embodiment of an ALP assembly
according to the invention, in accordance with Fig. 9A with four casing
segments;

Fig. 21 illustrates an embodiment of an ALP assembly pursuant to the invention
with two laterally arranged pressure-transmitting media, shown in cross-
section;

Fig. 22 illustrates an embodiment of an ALP assembly pursuant to the invention
with a segmented pressure-generating element, shown in cross-section;

Fig. 23 illustrates an embodiment of an ALP assembly pursuant to the invention
with two different laterally arranged casing shells, shown in cross-
section;

Fig. 24 illustrates, in cross-section, an embodiment of an ALP assembly pursuant
to the invention in accordance with Fig. 17 with an additional external

jacket;
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effective bodies; Fig. 52B illustrates an asymmetrical opening of an active
stage with a bundle of active effective bodies; Fig. 53 illustrates an
exanpl e of an aerodynami cally stabilized projectile with a plurality of
excessi vel Y tHinét?ed active sub-projectiles; Fig. 54 illustrat es an end
phase guided, aerodynanically stabilized projectile with an act

effective Hogly25 Fi gilusEmes.|in gsessaeston, a1 aoppeigest of @etAki as%%‘?*?‘r\éa“%a%

active body; -18 v%%?ﬁmé{arﬁo \%Qh ta5n‘r6ll?§ énlcugﬁth@stsescecﬁBnexanpl e for a

practice prolectll I'es, singul arly designed as an

actively dighns€gr ahi@itses bﬁ\@nﬂj‘ofdeﬁémva drodyP abseynbl§ Puirsuans tte ahe mvanter head
wth a central active effective bodies xarrpl e of a

Ates an e
warhead with a pl ur\althtays'6T5'd§€tqe\r/‘§ab??réé‘??‘?f€'@ttadiégureF{ anlgd PRIt G S o5

rocket -accel erat ed al Db RErifRQDY 1 an@@mmtmwc‘eédl@c&dowsmw, Fig.
59 illustrates an eg%g’f&iﬁgdof b&rfc%cklet accgl erated airborne body with a

plurality of acti ve(eegf fadgt e Rﬁi@w%m@é@ Fig. 60 illustrates an
_undervvat er P,g Xéxaﬁ%ﬁg‘?ﬁﬁ’%ﬁ"g‘ate{‘n&@o“ agrtm F%,$L[§%g é’rﬁblgocgﬂsufdt(lo tfd invention

illustrates an ac Ive fective body bundl e;
Fig. 62 illustratessianaexarpl eeoho@ewr pedOammmeracqsmgrm ity of
sequentially connected active stages; Fig il ustratg a furi ; é<a
of a torpedbigwlBh aillpstuatapianyerpyo ré‘ﬁﬂ*eﬂft?%lf‘lL pé?ﬂﬁﬁ%'@tvé'a YR raos ,g

64 illustrates a highmel Q&JSR%CHQNQW‘@&&ranQ%dNenWaﬁ Er@@u@cgér\&amg‘ emtl ve

conmponent; Fig. 65 Illustrates an exanple vel oci ty-under wat er
body with amiga@ei venlleén‘ret(elslameerbbmymbuhdf an AP;PQWOJSSU'@IWlﬁ%tt‘i*@@é%enéﬁamrs

ai rcraft-supported |rborn d Sl et MRind Ninkt:

Fig. 67 illustrates ea?x E&EE&(; %‘?Sth%gﬁ%\ ??@ér@@aﬁ eloer(rr% Wi f%tnan I|n§t egr at ed
active effective bodwicHag. ar&%gleljIumshn@éresaasmemgrpie@wﬁ an ai rborne body
with a plurality of active effective stage

. il lustrat |
of an ej ect Fon 30ént BupBAtaz anmerRodiment &t ’F‘?Dé‘gtqc\%étrﬂﬁmln évq&aégoﬁasa?gxanp ©

illustrates an exa"EEﬁ%Eagggofikr&l S BFosWskBtigh, RindrtAlde preefuragieneatebfuaitsi ve
body stages. DETAIL I PTI OF PREFERRED EMBODI MENTS OF THE | NVENTI ON

In DE 197 00 349 Cl witier ercagreargiet! if @ntiherp 6@spmitiing ineddiy®i t he confi gurati on
of the space wi_thin. the casin i.ch Ls
sFafes %?rgﬁ’n ent le A9 A?L% ﬁdn%ltrm:ﬁgﬁ alfthrabshad & Fig.

conbi nat i on & 3PEqi f ese configuration features
can be integrated bagi;alohyevien with a SOIId segment forming penetrator having a
triangular cross-section;

Fig. 30C illustrates an embodiment of an ALP assembly in cross-section similar to
that of Fig. 30B, however, with a triangular hollow shaped body:

Fig. 30D illustrates an embodiment of an ALP assembly in cross-section with a
cross-shaped internal element;

Fig. 31 illustrates a further embodiment of an ALP assembly with a central
penetrator of suitable cross-section, which in itself is again constructed
as a ALP;

Fig. 32 illustrates an embodiment of a pressure generating unit with a non-
circular cross-section;

Fig. 33 illustrates an embodiment of an ALP projectile with a plurality (here three)
unit (segments) across the cross-section, which for example are
separately actuatable;

Fig. 34 illustrates different embodiments of dammings;
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-19 P1163 "V 10 an active part in accordance with the present
invention. In an explanation thereof, hereby should al so be nentioned the
coni cal corz;gf]i%lzllr,g}d' on of the pressuregenerating internal space, referring
to Figs. 12, ‘and 42B, and the division of the cross-sectional surface
into segnents with, for exanple, different pressuretransmtting materials,
as in Fig. F8.39%0r dbstiafes amemperiment oha Renetater evithiel fraamentatiedepagdit el y
undertaken, the paleddgr@hul BnfRhETbAS RGN BF GidqRe) SHRLGQRTLA S
practically unlimted. This is conparably valid also for the dinensions
(thicknesses) of tleketri ous conponents which are enpl oyed herein. In DE

197 00 349 C1 ere are furthermre nmentione few exanples, of, the. .

cont i gur at FGh 41 ¢ LS P EEogR el S adr g Py ¢ e SERHTBS 3je2ps (Fitarion
produci ng or enittiongrigqHingd ahd cepidbi fratine-gehéhtiag diepeaitsi ng medi um - al so
in conbination with a central penetrator. This technologically w del

enpl oyabl e Fighdext ibisEries/an pakedimanget an Aldt RioAqtie %@Wi%@%#éfé@@ma s or
varheads can be eXRBRARG: g hiidForBEndi (it BBgRLd Wall QtaiREr ARALIGALT ons
through the utilization of pressure-generating pyrotechnic arrangenents.

Thi s is parfig.cdd ar lilusappds gabmbotiondramgendslif bxseatbamiting ceeng aadmeots

war heads. As al reagé/ .men%i oned, ' t he rarcla?e( Pf til })éati on for active

lateral Iy effecti v Behelor SF8P8'S &GP &Y IV UAP P t ed. Thereby, the
pressure- geREr3y i NQIUEHERNSN EMbabihdr & f eV emitRIad ey HIIeVieG [dtkas 50ediaingof
auxiliary installations are of particular significance. It is also a

speci al advant age &Fbtti@ieptiésent invention that the effectiveness of an ALP
(active 'a_tF%.az{dAY %[Js%&ésvg rAFEEIRAGAH ot £RBmMBEIATRAN30fPMSL Yt YWiiA | zed even
with technically relatively sinple arrangenments. Wth regard to the

t echni cal constructrgactilerwhiae illusiratesttherpasé cohstrytons wrlergntreaadtivg part

el enents, there nust be).fgi?s.ti ngui shed %at éve_en a sinple contact ignition,

whi ch are al ready é?’rBTOd” q lInotrh ;5?%'?%81“ e8P of different t ypes of

confi gur at imsaad iflaemned s eesbadidaimirabl abhee-pardelRyesledtgaistrhicn 16 Fd o
known), a proximty ignition (e.g. through radar or infrared technol ogy)
and a renot e- cont r Q% dVnegsPY itoh 2al et HeProyisied dp §P§ cente? 'e8iapl e t hr ough
a tinmer el ey It r i . i QM4 hat
The 1attor 1o R e ety b Ensb ropenlF pRARL L BT B

devel opnent . | n corftGAastvherehydbghciitespar2( proRidedlin 6i3e valbenthiegiarsal
applicabili t.hr e C i fi aki ilntires, it
conpensat esﬁq'o@t?he'mups?%gesr %’i Léréaegrf&g%!eog'i% ﬁfgéf ggtgrte é%%étx'f&%ﬁ@ f@gﬁﬁpim{h at
accordance wth theictivetatbdsn atradgareepnent . Furthernore, it is

addi ti onal IFy advant ageous to regard to the present inventi O{LL%hat_ wWth to
si gni fi cant™&dbhnc d&SRtehanMExeMBREL FRRMFSeRET R (PR ieKPIRIENY aR AL RIPipEtIes
concurring gifies g7 Nijalsdia@Rbh %Hab%maédtqgearwgoﬁfg#raﬁ& b ak ANIFEShjeRBIWV IR

el ectronic i nprovenents and new devel opnents. us, for exanple, systens
such as el ectric faiPEimpeneitdten (EFI) and an | SL- technol ogy are known,
whi ch ful fid. s f. ' ' 11 di. j I
11t rod St alEi B08 o SO SHENY oEF o oA BRRRIAN A 4 AF
masses at a | ow enegrgygctieqwirreare ALP asbanblgwest energy denmand i s

i tat all by the sinplest ignition systems, T, it nust b
ot ovi ded o 1 Mo X e EEReORS ey AR BTN “BAu bl e i p

sets forth an essenfiialacpas apaheduwhi ch is necessary for the power
capability of a projectile. In DE 197 00 349 C 1 this point of view.is.

ext ensi vel g e edlustigies arfurther §rgbedigsnhphp iteAANSISHEIONHY HrBRAPTYEFHE t he
utilization of the extenst vigly WAnSHUSSRA rﬂﬁgu}nr;\cl uded as the possible area
for utility of the present 1nvention. In this connection, inparted to the
proj ectil e kig.pdPesiilledratbe an edbodiroentaff & tie cextiguratibn bakhiAdtA projeatifess ar e
previously positive. (supportive) functions then those which are negative;
for exanple, the pef?eYvﬁ%ﬁtsieéhbaSrE pf%éufehér?ri'szﬂ'lgtbn O Q'zla" PoRPasChder ng
properti es.Fig\s4posiillustatex anghesdirieiteofeatip kenfiguratiomed an axamgropdiiesr s at he

tip as constructional space) ejectable tip, a tip as.a pre-positioned
penetrator. The actfR/¥ rfioﬁ%’iaid'\édiSH'aﬁ%BF%&H’@é”#WW%g‘ﬁP%’%m i nvention
is also adapted for the controlled projectile disintegration / spati al
limtation of the effective distance; to the for exanple, upon mssing a
target or during the design of practice projectiles. Hereby it can be
advant ageously enpl oyed densified or conpressed materials (conpressed
powder, plastic materials or fiber materials) as the casing material, which
are subjected either a fine distributioh1%p0n bei ng subjected to pressure,
or can be end ballistically divided into practically ineffective particles.
There can also be disintegrated / laterally accelerated only a portion of

I e e g, o Y b1 e e

w/
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A projectile conception in accordance with the proposed invention is al so
adapted in a specific neasure for use in penetrators accel erated by neans
of rocketsp(;hegstgys) or as the active conponents of rocket |ike airborne
bodi es. These, for exanple, besides the classical range of application, can

be enpl oyed. wi | arge caliber barrelled apons _whi ch. are enpl oyed,  i.n the
attacki ng gfgszlég tﬁ]t“ggf’gesa%ﬁ?pé%se%atk%‘a(%oa ?@Eﬁ%@f'%t'?a‘r W@bﬁb@f’“ﬁ%ﬁ?‘{’a?ﬁyp I'n
Figs. 2-9 and 12- 4} d;ibane pussdaht UstHeahoshtorlthiadtdrpidt RbsRMbQdhsrnss.
These have the task of not only to explain the capabilities of the

ef fective principl enitendccbrddaee ResHireHanpnEEae MediyBHEPBRSPARGNdaiosa t o
inpart to one skil I4%§I aisqNé,hgs ar jJE‘i{la{-i plicity of technol ogical solution
possibilities in the conception of "acti've laterallyeffective penetrators.
In Figs. 2Rigad@B2Billukentesar eepgérmmatexanipd 8D-dimulatine giasdynaoms didintageatibnar y

installations of the active conponent. The. aergody. ically, stabilized

versi on shown -22 ©°f B'93§3"9 ti%rﬁa@;-[%iag‘g@‘,\)@;}ds? o985 88 par at e
nmodul es SOFRS 44p exRistatest Hadprespesictl dfya BOrsimenrgibhicdranpRIRHFREANS wWath a
conparabl e active carriers, such as rocket-accel erated penetrators, it is
al so possible to pFERPEEPRSEUSHCPELAHE Wit AU SHatkel @NenifBHe Rt @ RIESHire-

m xture w th other LV.e .ers I [Wale:? d in Figs. 48A and 48B.
Preferred positi onéég%@,tﬁlggée}ﬁ‘fgdﬁgﬁhgorﬁlésﬁgpgg}go%qill&i&% the forward regi on of
the first &afiaid | dlustratdsya edpressnitateonpofoa 80tdimelatiod fbea HybaBjc dise rear

region of the actiye laterally projectile nodule 1.1 t forward 1 1 F)
central 1 1 G, and'ritﬁ%rali@ar%at%ﬁ afragyYgnent AUy R t??fég'ség%%nﬁg%é’f'is\‘f S§9%¢BY al 1 y
active projectile mpdusrPlg) respectively, the projectile tail-end or the
centre region between the nodules 1 1 G In the fin-stabilized version

i |1 ustrat edid-#58 gillusBatash repsesantiai of 2 SReSIAYEtoN Ay BT URY Mt sseaby

| ocated preferably | Bl edi Qr ; I : ~ jectile
region 1 1 B, or ir?b??"lrgnfgaﬁ ﬂghgg'rggﬁhtl)%;%éﬁ p'lrfbstléﬁéfg[r g%ﬁﬂ? H{eﬁmea?e can al so
be arrangedfica 45Eceillustrates & rmesantatiamyini n8Daliraletion)foi a dyhemapdisietegrdtidn
bet ween the ALP and,the outer cgsi ng. I n ’poth Rrgjaﬁcti Ifge ver sircl)nns, hterréﬁ
remai ni ng part of hE™A P EEMBEPEISFART NP1 8% of OPiHS AE " ((EIERHE MR an
active materiall. Rarqudd BUIG3Y aBerprdesirghraabmithieg asddivie; part, the
internmedi ate space up to the outer skin can al so be enpl oyed for additional
active a cdi®i dlusyates 2 seryesacetighal @ SPati@uiadionha fyeanyicaisiaegerient s.
Through the utili Z%‘f'aﬂ%r@ng%ﬂﬁ%k ?LEs%SFk &Phgf’i@?ﬁ 960NR!JUbsSqldfIE can be
created greater volunes for the integration of the auxiliary installations.
In Figs. 3A to 3D. ttigarangaveheselty apolyethyidrer (PET isewtdizpt @s.prasauwse- Fig. 3A
illustrates, especitlalnl kitftor nqgn’g%t ative purposes, the installed w ng

gui dance nechani sm 3R 'I'—Jlgg. @ shows a coni cal gui dance nmechani sm 13B,
Fig. 3C a Figr4agni dancatees hegresantdiads ofiadDRigw!albnafomaxdymaenicdizssi st i ng of
wi ng and coni cal gui dance nechanism 13D. It is al g,o pgsai E?I e tq cont eggl ate
an apertured coni cAMteGRTPARIATMBENSFMENT PESURBT [0 B §8r dANE RATE

constituted as ring g4 fReeshLRELPERRinLPEtR e Shad bakBGeatdaRaRMRNtS. I N
Figs. 4Ato 4K there are illustrated basic positions and structures of the
pressure generati ngn@'@m‘ﬂen_t or, respectively) pressure-generating el enments
of active lafefal | ¥I{uesftrfa?gst !a‘(%g@?é‘;ﬁ&tﬁ@rg% 5 -3DI AR atldndsr arfALBNLARuh | LSt rat e
those types Of pyrotechnic - > WO arrangenents 1 n a corrpa&/t
construction (see ambadieneidadly ipnsifbged peAsu@Baarcto)elemebheyliodevar d

central region respectively in the rearward projectile regiagn or,
Fespect i velye- 44F ¢ HIIESs & epreagiiahon Bha 3t MU ON4E" 2l A ki mat e t he
tip or, respectiveliyegtdtionher 4 Brrér@ntaht pufsdahBto fig. UiBar, € sEXLEBdssequeitender
pressure-generating el enent sonewhat through the forward half of the
penetrator, in Fi g.lo4ROe/ENT. (vHeerelit p liguidahetitizadods f @RASHTe-trRBSARYhgement
of Fig. 4C correspopd§ to the sinulation exanple in Figs. 43A/B, the
arrangenent of Fig. 4E to the sinulation exanple in Figs. 44A/B. Fig. 4G
repr esent s Rinved@@sallustramts gheprepdruatdn b aFD-prmedaionefor geheareatic Wis-el enent s

are located in a penetrator rojectile / warhea IS so the case in
the 11T ustrations’ drepraotiol qihidh e st BLIE e, BBA.q 55 plfFeataR
single-part ALP, two different pressure-generating elenents (see nuneri cal
sinmulations in Figs. 46A to 46D).
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Figs. 41 to 4K represent a two-part ALP projectile. Thus, Fig. 41
represents, as an exanple, a two-part ALP with an active part in the
rearward elpeyat /o modul e, whereas in Fig. 4J there are | ocated conpact
pressure-generating elements in both projectile parts. These can be
activated either s rately or_also_ individually., EFig. 4K i rates m xed
pressure-generati ngggrl'%%'rﬁés V‘(haer%%'n%gr@fn"ﬁ)rrne'ggﬁ"r%ngggngrpé?si'gHbé'trﬁﬁém?tﬁ%a tip
and a sl ender unit mddigmfearward part) so as to achieve specified

di sintegrations, which as a rule is determ ned by the ty of the target

| . Yy e ,
which is t Gibe 7 t AlIsEatema remesanietityete oPrimulatiqarafrall R&E’ apFRM Pl e 2@ of

the active modules hishodidtididh s RANNBHEUDRAINHoEREReOBARE S basi cal | y

not limted and is only specifie rough constructive conditions, such as
constructi onal | engehesghinglelehemdsylender)l abl e, the scenario of utilization

|1 f t b- j.ect.i| 1Lt d the t f
oo L7 A e ST B B PSR SLA PE HReS

handl i ng, and espegiahl afrahiRnicat boeuphert Figak7aui6allseafparssigheding;i es of
configuration, there are enployed primarily explosive material nodul es as
pressur e- gererdtA ndlust@tenes ?”}y%\‘il)é“\/@* ofjarthiee-parg,gmodylar spingstabiized j \n/o
possi bl e to contenp) ateRas} Q%Jr}{e%ﬁﬁﬁ types of pressure-generating
installations. For exXanple, there nmust be nentioned herein a method of
chemi cal prigssfBgehstratéoan ehmbodigmerdref @i foubagrtgasdyjenzaradyramigbléo it is
possi ble to contenpl gte the conbination of )yrotechnic nodule with a
pressure or, respe@f?aq)'éﬁe)?,pr\(%ﬁcﬂ%e‘ﬂ?'(Ebodgﬁé)f)gi’)?ng elenment. Illustrated in
Figs. 5A arry SBa@r qexamd es ehdbodinféntiotta@rAlR pidjéttiie GOIMNESINHABDaIafr cdhiear se
pressure-generating elenents in a single projectile. This connection 44 can
be effected, for e®&FREIN Bip FelAPaE: fO5 28|iRigaFiVEilFiera eFERI8 e8I on char ge /
nitiation did Ngsd iNSRRAL Gn QhiaWddeleBisseMlatibn & W hmttlricBlELTBaIGRI At the
Under st andably, 1llustrated herein are only a few representative

possi bilities, theAldt pjsrctionbFigattB6n capabilities are practically

unlimted. Thu in Figs. 4A to 4K there are illustrated I or the
arr angementF'%‘f eél Llfll%-%%seﬁé?%{te??{‘daté?réﬂgﬂ? §X?%”rm§r(]:tt\fv6'é"ﬁl'lzla Sg%g% )S/?/g%f ective
penetrators, consegyendénjackdigriopmdbndiubstquapaty theta@medfisibttgraicanpl es
which are represented in Figs. 6A to 6E for pressure-generating el ements
are still do9rEotsitates prigsblerbemingirs Xsay Haghieags okihgraqoplerstrd
pressure generating.£lgdmats are illustrated, in conparison with their
constructions, in anenlarged scale. Thus, Fig. 6A illustrates four

exanpl es f diig.cipadiystiasenbh pecuiyoamically ethbdizedwnejsciilal desigiadormanmestive f or
exanpl e a spheri calelf e-c%gg %% part 6K, a short cylindrical part 6A in the
magni t ude of | ength {0 diafeter Dof L/D ~ 1 ; part 6Gillustrates as a
further exahpl ®Om shotiatés sneab@dlecaimrcadrodpiddeicalasdbpacd padbailé wipea

sl ender cone. Fig. 6B i|lustrates as ex | es a pressure-generating el ement
6B with L/D of bet vﬁ?@ﬁ'ahy Qﬁa't'ﬁf‘e‘iﬁﬂ““f %fﬁl%ﬁ@rb%yessur e-generating el enent
6C. This cafigr®f at guudiRite£%ATRkEMpleiadh £FBYRHNVIBalROsEbMEedpfdieRiIE Mith a
simlar detonator (L~'D nore than about 5). As a further exanple, in Fig.
6C there is illust rigrédtyvacdpetiestitgssiye dlodigent 6F. Naturally, there are al so

cont enpl at e i j i I r L f enpent s,
as shown b;\‘g %'x%%%rg'%%‘%é”%wffggc ?’Wﬁ%"g%gg"g%‘*w{{eﬁf% bgbélgﬁflaﬁg'tg %n;t ed
exenpl ary enbodi nerdféecltioe dodéescase in that, by nmeans of a suitable
configuration, e .pyrotechnic el enents especially in the forward part of a
penet rator 09 348 HEHTASSY 8B s Paerior SeRa B et 3t Bt v PR IRR! oo
pr ef era]E)I y radial I vefbltiof@!etfﬁecei?m@a@f@; t hTh!['S i sf p[ ﬁf erably inpl enent 1(_'ad by
means of a conical configuration o etipo e pressure-generatin

el enent 6H, Fig023 6N,”"bﬁ*'ettg$ _é[lg?}’fa'é‘pfeoﬁnﬂbéler_ﬁg}”ﬂﬁ%iﬁa@ogfapi'izﬁ%ﬁf‘gFgﬂe H\é”b?g
particul ar advant agftllaf of BxASEbIJARRe el hclilE sO6Sks 6L ! ecti veness or
disintegration of a projectile, a plurality of pressure-generating elenents
are permtthd %4 adiusteget herendThase gFidgd, &Foflyhamgicalat embliihed porjitiamitn of
a short intensely |aterall L cylinder 6A wth a slender, |engthy

el ement 6E t hrough % %Crté{'r?s%(ftf%g'r\{eﬁmg)rdty’ 61. By neans of such arrangenents

t here can brigpsdDaudrastratas aqoedti@noejestileh faeleeiciseah pc@ssbisa®y;t ransi tion
nmedia, different lateral velocities also in a cylindrical projectile part.
Fig. 7 illustrates exanples of hollow pressure-generating / pyrotechnic
conponents. Hereby this can relate to a ring shaped el enment 6D or a holl ow
cylinder. These can be open (6El or parti;glly closed (6L1.



Basically, it is also possible to proceed fromthe standpoint that for the
full unfolding of the effect / disintegration, only a solid small part of a
mass of a pregsupegenerating nmediumis required. Thus numerical simulation
as well as the inplemented experinments have proven that, for exanple, for

| arge caliher projectiles enet rat.or di aneter > 1, onl f-ew

1 1 et 1o FEn B e Qe berre o FTHABS' 7 Rratons Phaier R Wt A ey Snerua o
PE are sufficient tmguanlyexdsighatlas #f ddtieBndisidteratady ddw @itfechivé Botiper
possibility of configuration of active laterally effective projectiles or
war heads t fio@h t HESHAERS 2 M4rheRd WEhBotranRs aF Ve eifedbeieteYy Figs. 8A and
8B. Thus) 'F!}J.Hﬂﬁ' S §xérH)lH%tfranv§ﬁxe§d%i9§§ pRESHAY ddiweditRflvéxampl e
for 4 pressure-generating elenments 25A ( e.g. in an enbodi ment in
accordance with 6Cptageisch are | ocated externally of the centre of a
pressure-transigtti medium 4, and whjch are, connected through condui t
D That tyib 2t cAPKPATER § Fackey ARtudtRle o af SAGREREYy TRt BuE et | on
with Figs. 1 5) 16BjfedBve b8dy29, 30-30D and al so 31, and respectively, 33.
In Fig. 8B, as a cross-sectional view 43 there is represented an exanpl e
for a cent i 3% esdlustratrmnan 8¥3Be Al dulcsketeacier a8 RrbREMNROBE Withed | i nes 27
i's connected through, LG &N 8CLLHEONBLAPOSIgEsoned pressure-medi um
transmtting mediumfurther pressure-generating elenments 25B. Clarified

t hr ough t héi@xéhpl dbisslatamnan nndérgsiterdbady (Toraadolewth @inrrsdivieref tastine doidwn

therewith for the ial projectile constructian and fhe varjiatio

capabi | i 11 G- ¢ APl B¥mal &Y P agreremar &7 sehef sHERREHSY punae
clarified #g.tdd s PRIsflateBRBKAYpI df HOWrp&idywapecpiataliepbs seprention furt her
paranmeters such as diverse pressuretransmtting media, such as nedia,
especial |y radi al $PPUREEFHSStYE SEPSStructively specified details of the

si gni fi cantpadyant 4R QteAE tiRerl bR by a 857865 With BPNREAGLAT sBquaRtiaihown
for exanple Tn Figs. 9Ato 9D. In the considerations in conjunction with
active |l aterally-efchaoeited qotinetstapesrs it i s expedient that suitable

di stance rar be.defined relative to the target, inasnuch as. fromthe
literatur e%ﬁ:@e cé' oPtHe® géqpeﬁl%?'Wélﬂn%eﬁvageénbt@a%'r%é(lvf/gt/h aétaé?%e r?zf Ci{/'\é ues. It
can be distingui shedrginegen the i mmedi ate proxi mate region (distance to
the target of less than 1 netre), the region close to the target Ig l1to3
metres), tHe9r&Ryi oH'L&Hﬁﬁ%%’l‘lPh@f“?ﬁé’ftaa'ﬁ'égtvet@‘tt/d‘”fér%"tef 889y Wifrpan active
intermedi ate range pfecHi8baB¢BuLdQ; t0 30 netres), greater distances to the
target (30 to 100 netres), renoter distance to the target 100 to 200
metres), arfig.fen dghusitases an sirenatles nportef @irbamgerodygdesioeed epan azoge
netres). Fig. 9A illustraten the reference projectile 17A, which is
illustrated in enlarged and hot to scale. It should be assenbled in a

cyl i ndri calFigpa82 ofillusraees am ecbrople alfppsakilpayiarbosgualthyandesigyated aaote ve
nmodul es 20A, 19A, ar%ug 18Ab\§?ref. to Fig. 4G which are initiated in
different position€'TEEF4EPPEYt0 the three selected target exanples 14, 15
and 16. |n fh 068 9B ii@rRed 8n ickhmpler it fHdaitdtene 856y WithhipRhakthefRicaiectile 1
7 is activated in a closer region ahead of the target Fhere approximately 5
projectile | engths)efiestisgEreaes: 27 P 1163 WO nmanner that the three stages
18A, 19A a di. gl i i ; - q ; ot her.
The remai nirﬁ%'zép?gnetl@asg%ﬁggl? %éhrgg%qﬁe‘ﬂ?éj? 0 ﬁ?ﬁ???ﬁ?ﬁg’r %fig{:)tﬁ\;eg?ﬁ?‘ﬁg em)dul e
18A still constitutesdtehendwo active nodul es 20A and 19A, whereas the
forward nodul 8E .has been disintegrated into.a fragnent ring 18B. .After a
further apdioaih | ilG e P et nne i HRPrbPL o ¢ D e tclstde oyt { bt o
i ndi vi dual pl ates, dodytdiegéenmai ning projectile 1 7C the fragnmentati on range
18B has expanded to the ring 18C and the nodul e 19A has al ready forned the
fragnent or sub-projectile ring 19B. The right-side partial inmge
represents pheapehHEIERPTION iOF PREFERREREABDAIVBRER dOrIRANVERTIORY 18D
fromthe fragnment ring 18C through a further |ateral expansion, and from

t he fragnmernn OF hg7 D9R349 GhtheseansetSouheossiniliting farrthgmenfiguiatigniofd@® and
fromthe st . . I M oj.ect | 7.5 her . Jornmed the
f ragnment ors%ggﬁ-%\gﬁgj?f&% ??%@?’ﬁ"é%%%? p%v@%ﬁh%ﬁér%f?j af'%oeﬁ]fcreoarg%éﬁﬁ&gg'ﬁ{sq ties are
her eby reduiffdrennratentaislanit ef whdse congigoraeibnifeatueds s bl mee@hyed bduicallgxanpl e
illustrates the large | ateral power capacity of those types of active

| aterally effective penetrator in accordance with the present invention.
Fromthe heretofore represented technical details there can be easily
derived that, for exanple, through the trigggering distance or through a
suitabl e configuration of the accelerating elenents, that there can be
covered a nuch larger surface. Moreover, for exanple, the disintegration
can be installed in such a manner that a desired remaining penetrating

o, o e o o e - o e s [



P' 1c¢c~3 " . "." up the second part 19A. The renmi ning projectile nodul e
20A can now penetrate through the hole 21 A fornmed by the penetrator part
19A, and - |th§r \Jonertly or actively - penetrates to the interior side of
t he target hr' 8 h the crater 21 B. Hereby, there are al so forned Iarger

crater fragnments and accelerated into the |nterln§1 [ 5#8 6| é&\%t]
9D, the prOjaé@FF'V%pE?A”%FP’IE’é@C?jW' BB et St HRE tMaf et( |n th| s
exanple is %%?ewf‘s%g t?]lgg rﬁ@dtﬁd?\edltiﬁé gbYicalt dh figoettion dt&h%tmelésd:ré}e desi gned

or

so as to be active e imedi ate proxinmate region ( 8 t“gge“n%é?o
t hr ough contgaoerabygtrtterrtal ppas ratering foofigs-al £r3t apd 22K, #Af dhe AR y
larger with regard to that shown e | ferdnt QHEHa fi s, for
exanpl e, thé&™ [ﬁeBW'n%J ngtt&aFémfgs&g}éwaeﬁ f%\be dr,[lan ﬁﬁ’%g‘?fn% the interior of
the target. ansti@ngndateabrdasirarigr 3pi Mons®vet, hleaemush assbmechtSh@tbLalldsm tshe

third nodul e 20A upon striking or bei activated t h a de | ement
and thusly fsepaately uafedadtse ?Pallegre(fg%‘? qateray étfPé? F' Wee Sing C%regduces

correspondi g:gat{tfac%h?ﬂﬁilmﬁga eehis i3 8bhpelablySuHnaemderdr the difienpemelthiakhessps) |t
has been experinen y proven, for exanple, that for inert

PELE- penet r atfahe vanlmuscmparsentwwhtc%ﬁ@n‘d@@'%@ﬁrﬁ@@ﬁéous arrow projectiles,

at a penetrating power of the inventive ALP corresponding plate thi ckness
there can be displaced a greater crater volunme by a factor of approxi nately
7 to 8 tinesp pENl§7 DECBYDIC ORrevas fe:anleirnd)rtelryermhlcsmldoasw/vtegameiearnjlteei n the
| SL report S-RT 906; 2000 (ISL: German-French Rese ch. nsti ugm§

Louis). At aﬂ@”&ét"a\?'@”r?éd[]? ragrpingds eavaeoeeaﬁe'%e&*ber% ré’ljﬁct réat er .
Her eby t her e ehoNSirdtdmBRaBENSIifes adpbRAg rln@d@ﬁﬁoélianﬁ%o\imbﬁd}attohemth
Cranz's Model v% the di spl aced crater volune for each ener unit is
constant in zacéntreettpeaptna@m ﬁialtsnetrhnomltsa”m\/glﬁP'M %@p'@hat'eanﬁueggyﬂaﬂwat'am
effect is, as ar onne t he fAegf al |,
however, in PH8® ﬁg) g raﬁ go]%%r%é%u%t erﬁ%a?%sggﬁgei@%?ﬂ%r gsﬁihal r eady

obt ai ned a gsneingd b.yuamﬁﬂstdr\@pbeétwma)troaﬂgbnee |unllzaha1tn erweswgeegarraﬂaaed

target stressing in proximty to the | to an essi ng
emanat i ng f r¥PIEGENICAHFANGEgENts I '%5&4’1@%@8%{ PP tC%gHa Igrg%c‘?ﬁé%{edl n the

interior targrgtnl,u RRs SRerOekisakky a much nore advantageous stanping as a
result. Especia Iny with thinner nultiple plate target there can be achi eved
hereby a tot aI penetrat| ng power (through-penetrating total target plate
Ll ckness). WELEBRPRRRHbELY 8 SOIPEY Aliaudh 14} dchScRmmelt Al dbivodine. P 1 |
6 3 ~'~ cornpact nore nmassive penetrators in
hormgeneous ﬁatoqya;smabmmgenﬂmueedt Ehgn@tbs tndowvevene@Ieseraﬂlog deorasyentsoans

t t plat th b t | .
Wt bompama AN DErRat Tae IR BORr Y RS e e R by Sy gt oS

st anpi ng out cidket Nas W HBpedialt 4tk abtaakerst the peaspedlrtveduom tmatlthea.'ﬂadtlea‘rdsﬁer
Also here it is ?ﬁﬁal n apparent that with projectile construct||ons 0 even
accor dance wif aAn AH8 (anty%tat%fﬁ“t ﬁ@‘ﬁ@twesp%t‘%r@a%rt icé‘albfafds’ﬁf‘tagﬁf’%s h&ltE%

avai | abl'e in, opder,f; 8a|§P#B|aetKFe|\I B e sl begtnidigcts in accordance with the
present or t e expected target scenarios in an heretofore unknown range
spectrum As al ready ment i oned the selection of pressure transmtting

medi a opens furthe I ot
only for a sg\gtﬂ f‘?gétfj' tcgf}be techgé[ ??Prﬁqru\éﬁ?n fcl’r t%B‘?E.E.ﬁ{ é’%gﬁé@é)bf[egklgﬂeggﬁ‘e@]e%{g&nlﬂl e
concept Wi t heRasdngsl thirel M@sgbeaistBluisbes boivesen alsimpmé coatagelgrmncapptlmlcataretm
Thereby in the herein listed exanpl es and correspq ndi ng plngré% tRer%fctrQere
i s proceeded alreas FRBloYePfRSBBITIS AT BN h Y RIS A a°°”ﬂ IS

under st andablgyan g Iy 20851k 2 el 4)2H 35BS ta@étpkmmn)canﬂbkmmatganloal e @rthtdugh
| ateral effect supporting active nedia can assunme such types of functions.

Besi des t he atactaealdynfrmnd|t@¢ied3‘¢91erandr9rf@§§l§?éot"i*a'rlﬁsdrr‘igf‘ttioﬁga'?r‘equ%? UrlgRionY
into considerati on E?hr? §R an%gf L@k th special behaviours under
pressure Ioadg FEW OoF exa e, Pass | i ke or polyner materials. In
this connection, it is also possible to poi nt out the coments in DE 197 00
349 C 1 . These, jn the present .instance, are.

b
Their Tul cdheadniet Salatoar bn R bfagst ingetu thaf e [y i pBEBERER,' "

present invenbbOfed PGk COIRS thdli Sratitest dicdnsdnt] In gireadser thpalgt e of
work materials such as, for exanple) ductile nmetals of higher density up to

heavy metal s, organic substances (e.g. cellulose) oils, fats, or

bi ol ogi cal | y deconposabl e products) or to a certain extent, conpressible
materials of different strengths and denS|5 es. Sone materials can al so
provi de additional effects) such as an increase in volune due to
unstressing in the case of glass. Understandably it is also possible to
contenplate ntxtures and conpounds ‘as mell ~as conpressed pomder or

e oy . o N 1 I Y Y L Y



-31 P! 1 ~"?2"'".,".; nFig. 1l illustrates ten partial imges of a
nuneri cal 2D sinulation of the pressure propagation for an assenbly of the
pressure- generatrﬁg el enent pursuant to Fig. 4H (partial image 1 ) - ref.
Fi gs. 6B, A to 45D. Through this exanple there should be
illTustrated the influence of different explosives geonetries and their

i nterplay. Lmarersfaélapphme@dltz anpp|theughttbe tedimotpsiash a0 g rptioncapddlitish, tthe
expl osive nateri e [

ot opagat os TCHeRa e Pl EbropE B A sdFoREE ST PRLRERR MRCEopRes s

runs w t hi nhéihetdies ef sa\tdlepsmbm fbahd.eniorexpI|snsudneohatyeasd\aalntagdouod@regé@
Recogni zable frompart inages 4 and 5 is the transitiaon 270 of the pressure

waves of tHe tEhBF‘tSGEW’]VﬁBE?” 2'?537[ Wiy o R9NHicast @ nRaY &V IFD trse @kpPBRSP&d cor d
268. Just %tr\nﬁ'the 14508 WA r & € én U m?é m@étrrnmrbnb@@tﬁgtgeeﬁ@ ubGceRi ng

inner wall. In the partial inmages 6 O there is effected the reaction on
t he si de ofconhectexpivitbi alesirane dnprasemsntteq;@rmdyedievetopn@ntﬂoThu&Jéarto t he
smal | er di aneter of e expl osive ter |ver, t he
expl osi ves CoM (ﬁ"e shg%e\/\r%s\/%u&rr%sg%'ercér'crrn?épe'm @F” aand t LSL {ercﬁgg'ﬁ)% al ance

i s effectetknowra vhraahemlflexttcﬂhmnogommwtuhrnactre]?rwy pmratudahengrag%femm larly
illustrate that the pressure field which is forped by the shorter, thicker

expl osi ve mRYIERGUERS IRV IPTHAERF USBCr BRUAFENTIMETER |e(5‘@<§t?)razrlé-"dsrﬁeléF‘“"t’sf’l%S it Iove
repr esent ot diBregnir8m¥at.  TrRNEWeBabnargY Gkdhafid ﬁé@éérsﬁta{efd%ov%Gaﬂ Byine
towards the right through the inner space. This can be enployed, at a

sui tabl e dmghst wnid@nssysiterabl Thud, stomabtoprepfoyideder balencel bsivmeasgreseseaty
effects in th gh& %%t of the casing. Correspondingly, |ocated on the
out si de of sth Ay ng is a clearly defined bul ging 275 which can be

al ready cIearIy recogni zed at this point in tinme. As to whether the
stressing for a tearing open of the casing is adequate, can be tested, for
exanpl e, byPasEaNny e U é‘tSszPFfDIaQt?Séﬁ”Wt'@@rar‘t‘?}eﬁ"’é‘éc" ﬁS)@CFésadBﬁ)?r thr—m%rrdh a
pasty) at |&%§Br|r€u’6f R9rdjb&ilk Nl Yo o328 @ aagbmk byivlwy |§éxteh9{}ely
instance, a polyneric or otherwise at |east transitionally plastic or

fl owably remgeddipresyuitds Biesarnticablg farediewnrenane i theckrizenst 9f Bxpeci al |y
simpl e manngy LARS akR0she 1IPlemank ed (AL ALIiGR! Ys ALY LAbLLolab A nal
form and/ or'struc So connec théerew are consi der api &

constructi vieveortromiahufrast:unmeftgroheohmt@giocmle rﬂdj‘oatllte&g:ebesaded‘lttasretjbetron of
enbeddi ng, moul di ng or castrng in of fuses, detonators r i ve conponents
in a mannerth@EXEHNFIPalliSYSIRINGT @58 PHMOURNSP S IEGUSHPPS 8 %ﬁCt'QP? thd 18&&i bl e
("rough” i rWﬁrrchCaYé heg&ive; dsf @ia’ﬁ%lboﬁeodbnﬁeﬂﬁtrbrﬁlét g4 inafdidhher 4 kleRtionFor the
-32 P 1163 9%\D formation of the inner surfaces, e.g. on the basis of
manuf act ur i Hede/ine@wprpepies, Aringsitive@xempes thprercanhiee Ff@lné'toé@ld pRPERI BYheftie
speci ficati r can
be enpl oyedgﬁ t&e?sdhg thm Fﬁ‘glngt;pg%\%\n Cteg{eﬁg} ggﬁ;t?ggg% %Ehé%%egg)eﬁég?t%entr on
are possible in a Iateral as well as in an axial direction. Hereinbelow in
the foll ow descriptign.there are se fort esfor both c

wher eby it T8 456 DL e e direh 20 Piedoih e GROTR OB PHET RIS (i g
12 il 1 ustraifdnollas padle€Namdieg@tionGtdputall Imbiefirinl of @kfededdive dMtah@Std hige 23
with two axial zones A and B connected behind each other, with respectively
each havi ng/®a epyrBleecRAN ENigtaadreropt pg dutng oe gegen gf PERCRICErRsETtiles.
pressure-try qtt%Jr‘gbérggv%&é%usgﬁerﬁg@y&@@ehQ\lresd)o(e@&rhpms*g e\rrtt;teten@wt /
sub-projectile producing casings 2C, 2D in a different con?r guration)

well as a tiressbdzomedd, pTﬁsecmaterlﬂsroerﬁrbesmte;IaISﬂ@rs téxamptno materlebluotrrrtg

C 2 b P ER ROl G B0 ShSERl o LETER! 5,861 the
pressur e- t r@msballisticady ﬂmihldﬂnné&pramltrcallysmeﬁfeditﬁﬁwr@értronesl Tﬁhér’@ecetnram bé idanal
region towards the ti %&Bﬂ a pro%ectrle The enb%dr ments illustrated |n

Fig. 12, areNiS9%3ERY 'REERNAGEICEAALT Pt @ PREINYttheimaightiler RROetIgEyf. such
illustrate ﬁ«a@%@r@nta.wertdt%etph&et@bI/ p%ﬂgt st %erb‘ﬁH/arle'rrYarHQQf?ﬁ éa@erbr@oriead
weight or the tip can be configured as a fragnentation nmodule. 1n

consi der at i Gcoenindel feratiot eampler durinmflioht Bjeee ehn degsoittedrd plgraliheot i p

| ength as caqni doke r out two
pent rat or rmER e AR el ln B'B°H BR:E Rk BORBHTlg Bhard BHer e
can be inparted an effici ent power conversr on to a significant portion of
the projectile. Fig. 13 represents for an enbodinent 144 with a
cross-section and symetrically assenbly, a central explosive materi al
cylinder 6C, as well as an inner 4D and- &1 outer pressure-transnitting

medi um 4E, and a fragment / sub-projectile producing or emtting casing

2A/ ZB Hereby |t |s aI so th| nkabl e throughout that especr aI I y through a

Y b1 o o v



Not | east due to manufacturing technol ogical viewpoints, there is set the
gquestion concerning necessary tol erances or other cost intensive (e.g. due
to technically difficult or conplex) details. It is furthernore an

i mportant &dVi@dt'¥ge of the present invention that with regard to the herein
utilized materials, as well as with regard to manufacturing tol erances,

i nsof ar as niumbee| theef atnnesideblytdirectie peibf extrpaenets exbimgple, aisl ijusetedrinnor
requi renents t be set. A further particular great advantage in this
connection &hYe ascertained in that, for a series of
pressure-transmtting nedia, the position of the pressure generating nodul e
(at least for a sufficient thickness of the surroundi ng pressure

transnitti dgentldl argcielgrs sensaueet e@aitisulnvadestad onypraartispl v arbeassr .

Thus) Fig. ith bitdstd &iGhs@la @RIThEs 18Rn LObIATGI6RIGLFahEN: gosi ti oned
pressure generating pyrotechnic elenment 84 (ref. to nunerical 3D

si mul at i onsespechigsg.exd@Adhsmaled@Cd .onRidglitiviESvalbinestrr egspsctivply Wass of

exanpl e, an ALP-cross section 30, and anal ogue to Fig. -13. however, with an
eccentri caIVI°3')J”b%st?’ﬂeoﬁaéhg?)P@g'gﬂ?deg'bgﬁ%i’g‘? isglg'dg?téﬁ%t'rf?"g%’efeeb.yg\.{\‘e'f' F&®2xpl osi ve
materi al clRgRsly pyidindanatslentr WRhbeARE drojednes tHeAE Lanb@d @Bviabd ar
pressure-transmtting nmediumand a fragnent / sub-projectile producing or
em tting caybiey fon/\pBtingribe paRetratdwngMiBnt 4F shoul d be preferably
constituted of a good pressure-distributing nmedium for exanple, a liquid
or PE (see explanations with regard to Fig. 31 ). O herw se, concerning the
t wo conpondhbjsctilhené thiseyapplsocalibe in hepeoadingnmarsfonthia hAtthekieg béencathingady

| ai ned wjth d to Fig, 13. At itable d of the medium 4G it
Can, - howeyaPieoi 07 BETBRL AV BS b te e AR ATVl oS HE ARLERT A

effects. Thisst€ansh@eMehtCYRhesl Die 1285 hAEBned BretiRatartedearhi@amiagsd B@gasi-si de
of the inner pressure-transmtting nedium4 acts as a damm ng for the

pressur e- geRaEaln Ky be'dmdsomiat. By AR bh (i THeNT KvemPat Wit Fest Ndnatiso.
orientatio : e C : i Ei d Fi .
R e v R L e e A R S
advant age tdwersgocawithedrboks ene drapwent distdptto). fToe effestiagceannanoéxteensi ve

pressure bal ance.or | ocal | y.desired pressure distribution. Especially for
B T urali oPBre by Sendr coatuiRns e B eshfidied biddibbdhy S BLELPRLY

her eby t echipehegiscal dxtrehéioatictavé pbedisintyl sroutpesserhi | ities. Fig. 15B
accordingly illustrates a construction 31 simlar to Fig. 13) however, with
a pressure-generating unit (e.g. corresponding to 6C) in the inner
pressure-tr A [ - til ind-
oot hr ee e D e s 2 e ch
f or exanpl &3 spmifibemesewarfat ebg irnperermterd.acopldeated Andagang, ofi nocketsdbeagsters)
possi bl e t 0, CANLEMRLGE 2 ERALEHC BHRe Mk b ddSodeN il CRIRADRMES. 11 1S
of particular "advantage at ot or projecti’le or penetrators’ in accordance

wi th the prigsenrs thavenssicanrangarodappidatioal ced beehmplegn Wwehdemgei cagberwi t h
relatively high penetrati Thi s can be basically achieved t hrough

V@% 'gowers. , £
an overal | PATGHEd SLRaPPNE VEHIEl SraseBpioyRdIn PSR NY Phidd HYOFRA Y™ s t he
honogeneous, &yl khdeks eRrdespanticngs density and | ength) or over the surface
the partially effected high cross-sectional |oads. Exanples for this are

massive / thick walled casings or inserted, preferably centrally positioned

penetrat or s, W, 1} I sl Or.. r i e ting
Pover oot BedtT i 2 D R e S RIS e A TR
such as hardenesk st eefl onlhancxahth treavapabiitiab pf the efifgctdlespripopit emptatrabl y
that the central penetrator be constructed as a (sufficiently pressure.

resi stant) %EHWFaV?"E‘%Fh%\ﬂeﬁe%lr’gﬁn%%(ﬂuéla‘ atrotlgw,paﬁattoe?qea?;kéﬁeoi'nftlhgia(ﬁtsa (':nauﬁt"be
brought i ntgicithefitBé@idiegicafsollint @sgrilitiek n SLedreptibhtcdease Idtbaiigent r al
penetrator can al so be replaced by a centrally positioned nodule to which

t here can b¥f¢GHy8ReBEUBEYEi cul ar effects acting in the interior of the
target. In the foll ow ng enbodiments there are inplenented a series of
formulaic solutions for the introduction of such types of end ballistic
power carrilerfSgsy 24 ane Aietitere oret shwivwn peavepleafomtegmsalvinsidfiesiligrnef ., for

exanple, to Fjigs. 16 16B,. 18, 19, 30C and 311. Fi BA.Illustrates a
constructi o'HS#?gaWr{%&athc?eﬁt'rvﬁldomﬂanW'grg}‘?e"ierr %qu&a”ﬂ%%r.y %8@3?%41\’?%'0%5 RO 1 ow
space 38 of the penetrator 137 can be effect-supporting materials such as

i ncl udi ng masses, respectively pyrotechnic technical materials or com-35

P 1163 ",:”~JO bustible fluids. Between the casing 2A128 and the central

hol | ow penetrator 137 there is arranged -t4% pressure-transmtting medi um 4.
The pressure build up can be carried out, for exanple, through a

ri ng- shaped pressure-generating elenment 6E As a further exanple for an

e e e o ) A AT - " ~ N



cross-section 120 in the sinplest inventive configuration. Fig. 18
illustrates an ALP construction 36 with a central penetrator 37 of

st arshaped cross-section and four synmetrically arranged

pressure- généfatWhRg el enents 35. This star-shaped cross-section (as, for
exanple, also the quadratic / rectangular cross-section in Fig. 1 9 and the
t ri angul arincfigs2A sedividia into Fivg.seBé&rA)e medulee sofasrtosaxplablteatcaspssiabe &dri onal
shapes. Fi % JF\?& illustrates an ALP construction 3&Wi th a central

penet r at or 8ONGRS QA GAMRR e ATl SRR Sc PEYE 2% BT CHRC AR aFSur
symmet ri capdietists! it RBRIESRNRIAS bt @kiBARAtEe 3Btivd B6FBoREABBAL S
(e.g. explosive material cylinder) for achieving a directed effect can be
i nt r oduceda nfisture Metraper agtiythearriesnpb alsel pdispteddpthiies - 1484 Ard 48Re centr al

penetr at or - Lal Vi | - N ; uction
B0 10 accor Sty HEVREHE B ndk Bne [ Beqat 1 MOLIWER RO R SRR e
casi ng segs&ivesatetalanelffd@ivaesprajecabeanplde f101B, plos sadblregidn fof ehenttiveataesralbl

coverings over the circ erence or, al so for ifferent geonetric

confi gur at P’(?#Fcé‘}e m@ugag{%gthg @%?ffjs1a1(f\sréf’”ttrﬂ'e1a1c$'rac’l?ﬁ¥@r'(?ﬁg%"?‘rd[ﬁﬁ@'of‘& 1D
external bgf {HeSddconh @REOOFatela§ adtild BrHst IS ROIBIRL &, Fadpeatisay, THVWRBRE IebE
axially symmetrically arranged. -36 1163 -WO Fig. 21 illustrates an ALP
const r uct | tail-er@ontiherreatisrregionraetyeer e Mmeguesdni¥ht 6E corresponding to

Fig. 7. The pyrotechnic part 6E can hereby enconpass a central penetrator
or also every other nmedium for exanple, though a reaction capable
conponent orthe foostabsized versidruilldst(aited .in &lgs @Bt ohd hesitienapk shensdiiliaregard to

Fig. 16A). Fig. 22 illustrates an ALP assenbly 134 wiith segnental pressure
Gener at of sAUY ERAISSTS B RAErEL Qe dnans b et 106 1 S TNt pip B

i 'lustrateggpdh ALB, gsseimBl kil 4Rd Wedibn 1We . FORGERTIIE Cidletey cSMBRBIHEPRERPeE ST NY
shells 47 and 48. Hereby, this can relate, for instance, to a conbination
of a ducti reseisd Ubﬁi‘@lﬂ*ig&rm@@ﬁilﬁio%in et eaical s HaBetweaan WhietALRIpRG Hreepiter
properti es.ca;ll'p t type of configuration also represents as an exanple for

casi ng- supported penetrators ("jacketed penetrators”). Such types of
casings can then be required for a few constructi ons when, for exanple,

t hey shoul e ensured a specified dynam c strength, such as upon firing,
o when. axbty PRt BTt e TERGID Ba Bbaice caatiter iy NSRerghedSen
a gui dance (Qfch H4RRRH tanCaivB Inabribifadr LOIH-8dibk Aédigh offite at®ndpdrbehe
trajectory to the extent that such functions are not assuned by .

cor r espondimginediazed®argnedophe pulesissin eataanibsmmeEpyed fur gdditipsal agtee an
ALP assenbl j t j aterj al l.inder 6C in the
pressur e-trcérrrlgér?ﬁ W%g%g@%%én@dAWaEﬁ@AC%ﬁ"O?’ﬁ g?%lrglérfagg%éteh A/ 2B in connection
wth a relatively thick outer jacket 50. Alternatively) it is also possible

to enpl oy a central pressure-generating unit, a hollow cylindrjcal

expl osi ve ﬁgfoé’rgi%at ei%"'é%éod} 8a?ﬁ:e§g‘ﬁ'/iz?ci1g%'gag?eoﬁ?ci—rp%t.”eﬁ%!.’er‘?hceaﬁ' tfeh%rreglelds al so
obt ai ned t QLo iMats 66y MRS Btdtdtidnyofpihe Uiyt dstaligtiosl In Fidre 3antcedDal

j acket 2A/ 2B can be constituted in this_instance of heavy-netals such as
WS, a tenpdi®e areea] UP § YR & eyamatss: Shus e I lustates. eseegditelo’j acket
S0 simlar léXm‘BBrati'ﬁ/@ydﬁ'r &l I hetlie@ iR SlidhEEmechbBBl MBAAKIGS BB M%s
magnesi um dural um ni'u titaniumor also froma ceramic or non netallic

mat eri al . leiqgphical guideeeé aleshanisoh! 3hdrigase atdier pdagegmeesagsanicd,.(addg. for

avoi dance qf Lectile fluctuations in th rr r ing fli )., due
Co therr urle HEEE PO S cPRUST Rl W% py baRe Rl fnsBontia S aredfibioy
i nterest. Tpbeyiblean dobtempatedpi laperiuet asidal guidétcepmephidrsson as®ediaas sns, and
for a limted proj e%ﬁ\i | e total _mas%gs i ncrease the design ran e,f ,ésurface
wei ght bal &HEBCe MECORREMS| LOSHIEeTaRGNEIPESS 039the" BrAcre SAEPTEIPE her
active conppBpfdmesadn al so be introduced, can be ascertained fromthe

expl anations in connection with the present invention. Fig. 25 illustrates
a cross-section 51 through the exanple of an ALP assenbly with a external
cont our which. i.s P r rd E 1 gh [ hat
Ehi's mnner SiEST ARc; £ e peeliis:ed BEsiE £oOftbns oho strulfites Y AARSEA T,
speci fi c crgessrasiegkciconadt @ hagesctidheqiratswcontngatiag e@meaan of metue itdrglly-
assist in thfat .t he ranage of con’t,i ?ur tions js still further broadeped.
Thus, it i $"CGHYSRPTEHEBI% THAL 19 of A R4 HUSYHE 1EPE LYRESTi RIROTECI S r at ed
in Fig. 25 can preferably be used to produce four |arge sub-projectiles.
This is then of particul ar advantage when, subsequent to the disintegration
of the penetrator, there should still be achieved a high penetrating power
by the individual penetrators. Fig. 26 i PBustrates an ALP assenbly 52 with
a hexagonal | y-shaped central part with a pressure-generating el enent 60, a
pressure-transmtting nmedium 54, a fragnent ring of preforned

. T T =y



P 1163 -WD Fig. 29 represents a variant / conbination of the previously

al ready represented exenplary enbodi nents (ref., e.g., to Figs. 16B, 18, 19
and 28). The cross-section of the penetrator 64, in this instance, consists
of three misSi®feV§t solid honpbgeneous sub-projectiles 59, three
pressure-generating arrangenents, for exanple, corresponding to el enent 60,
a pressur e-dtraaganentsiing aedpanhcdnamdetidne(ste @grdiments ub Figsojoée ttl and 6D)
generating . or e 'tticﬂg ca ing. 300. Basl.c%I I.%/ this exa rIe i ands for

mul ti part CeHtE QT WEEhEBPER GPEION OF TRSRGCIAY 1T Hi YA RIGISC '?oernfgéor?t%rd f or
denonst r at iredpheefivéipeiradhaDs! eAbYegith &l 0 BENTAQUR@UIDOProkange the tpad unct i on
with the present invention, a penetrator variant 66 with a central _

penet r at or resPegtveMginathertimginnanin Eido4§-Hera PHRANASTR S 4hEs BIfsayerRangtating
installati (oW oTe] gty L t by Y t RE |

cyl i nders %ge?né}ﬁé%e Caﬁét&@r@@fnﬁgﬁg%%ﬁ agr&ctgmle{yrgt?rr' @eﬂg'r gltE lg?!f/r. thIen t he
Cross- sect iennred@endttaist eaptd Tihe dfiagpge®@B; ot Rig. #£i contasbands tmtheasimpenienr at or

70 which fills out the ire inner cylinder ivides .the interior surface
into three er"é@‘ipgen'é‘,g'%i%}&}gr éh%aréﬁn%e@ﬁ‘?rﬁpoggﬁ%{gntoa ﬁr‘c’e@é’? YONSRRE Mg

el ement 68 md 4@ pppessure-transmtting medium4. As in the exanple of Fig.
30A, they can also be coormonly or separately activated or initiated. It is
al so contenpl atabl e, that by means of a separate triggering of the el enent
68 there can,b ' r ed | : . o i on
285 111 ust Tt (BT S e Rera e g ALRIE o Fblel e b e g SpARnes e
space or resqeed invelpgheirator Hergeeds uvearbeathssiis lsaghaedsem the iusratiomgul ar
hol | ow el ersrog[}l 6, whose internal space 287 can be additionally filled
with a pre '&-transnmitting nediumor other materials enhancing the

ef fectiveness, such as reaction capable conmponents or conbustible fluids.

For the triangular casing 65 of the elenment 286, there are the applicable
t he al r eadyin &bV dease ar piagatashiai the 6ingle-part iALPrity o BNt REFSEVLEr ¢ENSFE9ded
t hree press = ' : - in BRON & e, i4gdti on of only one

el enent 68,ew{rﬁ%r?cgqgésééef@gﬂgéﬁ&% %rgsﬁnyHgg'yréreﬁ?i cal) pressure distribution
and a correspondi ng asymetrical sub-projetile or respectively, fragnent

covering of_the enc assi ng _space (the attached surfaceg). -39 P 1 163
-wo In or deFr'gﬁ'omchr?g{T}e)etpéesteﬁg aee\fﬂ'%?{ fATLgrPr\(?\Jiefwe'r (e?alésf’d:f' 'OEI ieBrsgsegt(fBazs;l%a 30C,

Fi g. 30D i |dxasipi@it£en epaAlRL R nosSars 8&tivieotar? B8thel reambrardlelémetntiemeyliliendr i cal
i nner space of the surroundi ng casi&g 290 is forned into four char]bersh by
means of a ‘¢Pereps 8y Foparithewoarelorated ROBPAGHRIERSUY HGEBETAEING SR FE I Pot
pressure- geﬂg{eg{il'e%rﬁl. &IEEE o868 bk MctilSicR RPEHE S ARNSH 45 NeiTBAAINTES. 4Rl SO
herei n, upon e ignition of only one elenment 68, there results an .
asymret r i callusuttepnojestpiciseurergenespiagtdlarnentsfip ggmeact diessuienaanetatingl ynit he
ALP cross-sectjion 71 illustrated in Fig. 31, inh.conjunctiaon w.th Fig. 30B
the central 'nr?eﬂoe??%taosrle?&érr Utnzﬁe'n (?erﬁ?rrv‘é?rgrpgcrittjﬁlsg)asfﬁ ag:'g%sév% pr%?gl'\r%u A

Cr 0Ss- sect i iategadttbriss wHich bsalrlilean dAtdPmirBet weere tybe Dfapatarget penet isabare 72
and the casing 301 there can be found) e.g., air) a fluid) liquid or solid
material, @ RKELANENG NEeREeT 8FBFt conposition 73 (ref. to commentary with
regard to Fig. 281, and in addition thereto further pressure-generating
bodi es 68 in correspondence with Fig. 30B. The central pressure-generating
el ement 6E Matdralive threpipher af therassiyareogeeaignniye dp drettreesdckalingd 8¥hher e
be inter CO“&?\SF %doa%ﬁ)caﬁ? n%?liﬁﬁ@#ea\ﬁ% i oﬁR/e efc|f%q tﬁfc]cu%ﬁconlélﬂbe{i% L%ﬂdi{iw can
al so be separately actfivated. Thereby, for exanple, it 1's possible upon
approach t oswhtar getstiuotiacslileadte vitieh Isetnels alvatangaherstsnarandf thizatientasal
ALP at a Iate[l goi nfti n-t%me. The nunerical si Wﬁl atiaq hqs ve ijﬁi.eeC “étgrat at
a suitabl e YEI'EPIYRTAYY {REMSPLEGERPIOMTINT FTVIHGY RREI UMY R® §F PIAHHI

pl asti c suclapesBE fibreglass-reinforced materials, polyner materials,

pl exi glass and simlar materials) also at an eccentric positioning of the
pressure-generati ng conponents, quite rapidly there takes place a pressure
conpensat i 08,0k, RAISBRE NG bl thah ffaBrulé & waRRL AXHARH, AMdBBOBAS dde o

uni formdisintegration of the casing or, respectively,” a correspondingly
uni f or m di sthei fratticah soiftalyalpopsivjlises pf egnf{gueition, eéhere, are @niilgvedd@BharilYher eby,

it can also bg sgui te corl'rprecrinsi ble in particular for nﬁt ra?i dLys Is
pressur e- cofFEREET MAGE TRl &r] A% RESEgR S €W Ne1 € ¢ 0Rf I'gUrdt i oh™at °T he
pressure-generati ng conponents, to cause certain effects or desired

di sintegrations. Thus, for instance, Fig. 32 illustrates as an exanple a
penetrator cross-section 75 with a pressure-generating unit 76 with a
non-circul ar cross-sectional shape. -40-241 1 63 V~G By neans of such
types of configurations it is possible to achieve additional, partly at

| east especially outstanding effects. Thus, for exanple, it is

e T I T T T T o " Y -—r~ a2 1 - S 1



-41 P 1163 9%\Welenent such as an explosive material cylinder 6C, as
well as an internal and external pressure-transmtting nmediumand a
fragnent / sub-projectile generating or emtting casing. The inner
conponent s iShtfid dV®r ef erably be consi st of a good pressure-distributing
medi um such as a liquid or PE (ref. to explanation with regard to Fig. 31
). For the goeBmien@esontainplate @gacaliyt etheheydesmf goegsareptseratih@irstalations.
applicable the situation which has al ready been described with regard to
Fig, 1 3. Aorgxanpteapheredaysigit Bentiered hrrainrmmeteef B{Tfh‘?rf“cébweé%& be

I nterestingd.g AGA @YK RO splbgg%aggxmw oo ©fd B&4stble THicnfedbiateQhe

i nstance, be achieved in that the mass rich side of the inner

pressur e-t ranshinatidmel apsiatachaie srogsleawihrampregsyrer t IBsPpeEedurwlyeetecat i ng
el enent 32, angttnhegleebgntt here is accordingly achieved a directional
orientati o Per %" Relewi th also to the commentary concerning Figs. 30B
and 33). In that in the heretofore enbodi nents, explanations and
descriptions with regard to the present invention there has been indicated

an al nost Uhusreatedn §iggr 8AtansheR ereusrantP I BH Y IHR I ENBIE NS/ SoNestiPRRS on the
basis of a Juilitl B}és%bFe)lgéﬁerWEﬁ%ntsﬂﬁfa%iﬂEl%llgPWeEh@f nisScaiReefibad dap t he
foll ow ng the designed-oriented view points. Thereby, besides the

cor r espondi egefiiented i talexesmpid, dtyi roeanst ¢fer eigabldmepitr@nsahéadiqoy ¢jasae i Iretiation
concepts, ich not oply il|lustrate the power c i f e ed
i nor ot At Tuff apfl e winldtF UM & WGP EEM"ARAY Vel Bhgonly, ALEFSEL
especi al | y iexgharé ohhea c¢apabpleséntatvoposarsiidiey, te@natisusctoronsatioder t he
conbi nati ons of different power carriers in an effective technologically

i deal |y exptaRaBliges arfaniRetcalimmen@iiati ng assumes with pyrotechnic
installations basically a great significance, inasnuch as it quite
essentially influences the propagation of the shock waves and thereby al so
t he achi evabius, of Figst $A B dearmiangyillosimatied eseaiasalior yhepfrecgedetyofmeans of
constructive neasures, Or nami cal | i.e..en the hasi f Ln nal
i fects of WariapPe geale MureMaig st o IR Burals (R Y.

al so possi bing dtinidinatidgtutsbavadied of hiavexahple®MBich aresstepadseaxdd @nigy. 64 gh6E

i npact or deformation velocities. Presently determ ned ig t he dynani c
danmi ng t hr CGFESSHE-BRNsPaM PERMeSEE TH! R SBIARTINRFBRIeNH O dBH BT e
the | oadi ng,0fjafdje 1 BRIYLR ddrRRst Mgt didmen¥Bak Wlstrdtddc on cBfnphRSorithi taak i on
of active laterally effective penetrators (projectiles in an especially
measur e f orcaistiotioes jodinesy)arghésealeust be cal cul ated also with rel atively
| ow i npact speeds, the damm ng nust be preferably carried out through -42
P 1 163 ,"WD technical installations (for exanple, closure of the tail end,
separati ng wald, Flg. o ifusedtaafont agsm preaomepmeahalvicelly cameegeskatesmectupl ed

wi th dynam ¢ danm ng through rigid essure-tranpsm tting nedia, broadens
the pal et tel@° qlqtgn%tﬁfﬁ)i gcﬁtﬁ’@ﬁbo?e ;’ASEE?@ V'cﬂ?ﬁ%“rf‘{]ea'ag i °§T18ﬂ|”d’”ﬁ%'\f’éarta
prerequi si t gaGh (X tlRPRLYe Bk HhgtARa6 lhidE@E DL dATD €19paitB@iITBYheefRNse.
Fig. 34 illustrates exanples for the danm ng of pressure-generating

el ement s dufurthgr enemetbue shom tiuncated qeaieal arater. andigartfidy aetirangl ¥endehe tip
can be concegj veg. . gm’ e n t her . | ogat ipps of
a desired dgéﬁﬁ'%' 'tsqgal'r”g car?@gag é‘g\@ﬁ%saggae&gﬁr& ﬁgégr%{ﬂéde'g@ﬁbnpgg \gll?sys 80, or
forward 89 heavaeeaZ wad &, @hdsusiendhr phkess8ik-gSuchtigl elamens 6€arT had s fetatm tohe

closure of hollow cylinders. As further of numero for ich are
Concel vanl eSTETOE A FAFIogi e Cofb bt Aotonut BT Ve SAfA iy o S ar abour
pressure-gepgerating el ements, for instance, in the form6B (ref. to Figs.
6A through 6E and Fig. 7), there is also represented in Fig. 34 a damm ng
elenent in the formof a cylinder 91 which is open at one side. The type of
dammi ng whi &R J & e emwh@ﬁgl BEehert islifatfatidg dRiIHRGEL s &t 6F.
subpenetrators pursuant the préesent i1nvention for the introduced

pr essur e- geNetualiyaghelecare il s, cordeindsalile combinatinb$ math tre listhatad for agitent
nodul e. Thugqj Fi% 35 tShOWS% as ,an exan%)%s, an ALP projectile 84 with a
fragment modUfME" SETELE 84S BRRT kY AEHT 8™ This concurrently serves as a
damm ng for the pressure-generating elenment 6B and for the initiation of
the triggering in the pressure-generating el enent (explosives cord) 6C As
a further technical variant for such types of penetrators, there is
illustrated in Fig. 35 a fragnent or sub-projectile generating or emtting
casing 86 with a conical internal space 222. It is also contenpl atable that
an external conically extending fragnent casing (conical jacket) can be
enpl oyed without any restriction in the d&seri bed operative principle. Fig.
36 illustrates a further exanple of a penetrator 87 with a damm ng nodul e
91 (e.g. for an inproved triggering initiation)) whereby the nodule 91

o " o o - . 1. " a1 r o . P —



P1163."Wthe present invention, inasmuch as the pressure generating
el enent 6C (herein shown in a through extending form need extend only
through a relatively small radial part of the penetrator, inasmuch as the
di si nt egr atA brB3i AV@nsured by means of the pressure-transmtting medi um 98,
for exanple, a fluid. Thereby, the ALP need only be equi pped at the

poi nt-i n-ti|FgiPfeD tiserexpeniuettatedi dxierratdrprrmitiddiments fpy tiet easerinchabdwl e 6C
and, if required) the pressure-transmtti ng fl ui fj medi um 98 IG”SF\ filled
upon utili Zaeansrofi meyiae CPRTIALPN B RYVECTEQMT S RGeS FRFS'TNI 'Brt " &dvant age
of this i nvf%%ér@%arﬁ@ﬁ%%'ngyrat& R $h AP &idS o trRNEiscInfiiasking RSt thd t Y
that projectiles can be nodularly conceptuated pursuant to the present

i nvention. iMpreby a prefarsblxlradipsvelosti edrepenrentephiade Peieiebly implemented by

| aterally-effectiyve nodul es,.. for,. ex e, w i i - 5
conver sel y. M§H¥ ?fn?jW’i"&ﬁlawqf'r%’ﬁt'ogroqgg ﬁ@ew%gtﬂrggs@g%gtghegﬁgﬁg%eﬁ%g I%)t|
(posi tive ogonem: pogirbigte afrotindeziosurast &d.or t hrough suitabl e connecting
systens rel easably arranged. This will in a special manner facilitate an
exchangeability of the individual nodule and thereby facilitate a

mul tiplicity of a%%"t})d 52hh @RS tar AGEAT N H X in BHESIIBRE Rethi theSielredbitborvee
bodi es can al'so at later points-in-tinme be easily correlated to changes in
utilizati onnessenatisioegrdtom ekanpljestiata plamalieas! ApsewRHANeFAERNOLT YN 1

al ways be newly optimsed. . The_same.is i l.e.f - hanae: of
homgeneousp%ﬂﬁtﬁ%ﬁé%ﬁgt Borgegti"?)rsﬁ%snr'%r' ' 6&3@9“&%@5 t@?(ﬁg'r&}bge%ﬁos)%ﬁbe consi der ed
her eby t hatingdhsexabengs aftinignéjimdeuah wishmpanenies, landthy reiemesusie thrhegtover al |
behavi our of the projectile to change with respect to its internal and

ext ernal balrpnsitiecgart§lgBy 3geans|Qf SHFheEEN AT AP tgﬁrfrﬁﬂnebWE%uﬁ?%’f Orived”
casing stru %‘g:reewr ﬁ%gfg%fgospr[esg@r%'t%sgt%gr\:ﬁ%iﬁ,_ iffeferdt0A@d Udidtalestiisertd on of
t he casing anctl a central pressuregenerating unit 100. Separation 74

bet ween t hecylimdrivalduajecskegment s 101 can be effected by neans of the
pressure-transmtting medium4 or as a chanber filled with a speci al
material (e.g. for shock danping and/or far connection of the el ementsl
(for exanpl gig. pripdahites akgflpieadkeblias dressuevpen@xthangeahbehnodaingpnentsef |
to the detail drawi ng. The interspaces 74 can SO g_gouhol |\8'W'd Chrtaisg%gn
t hereby, foHeesbaFpisecan €latedyfaRTSaRadisy Tt SHhe™ 849 RY D09 Ghi 'dIF°F S

ext ensi vely | VI [ erence. Through the changing in the

wi dt h of thgggﬁgggé@y&t%nélggg?g%f(%m-45 P 1163 WD 74 and the thickness
of the casing 102, in effect, through a suitable nmaterial selection, this
effect can he varied. An interestin i i i i W Lhed
t hr ough t he ﬁ?'f:%[yzétt (s SOOPO?S(r'Elb ﬁz? Pf‘g‘i*‘%R%/‘a”gg‘ﬁéyg)‘ra}’\?g?f'gﬁmatﬁghu a@?uurrgghﬁgl I
or roller beakidgifeagessinGugbtisrypesy afsonbdmatkpacarf actasalf p dressure-anged i n

multiple stages, .in order to achieye a greater.n er of sub-projectiles.
The consequ@fPerpting mediyayerephert ¥B‘I’S Pﬁ@e%ﬁﬁw&gﬁo%%d@% ansgﬁ!‘ae speci fi ed
fragment /' sHBreRfcRt&LLkdRineaM8 hahd pRfvehBat aBb@tanasieatidsargs dalibersirbateidsi n
Fig. 38 leads to solutions as illustrated for exanple in Fig, 39. Hereby
this rel at esperstratordipmgiasj 2c2me) ety avfavk mllimediecthicdt exy esiYs AY'EKEE
fragnents or b- praj i.les. i Y, Qitieeni acket
(ring/sl eevcac)c’%‘%wag'&ﬁ Vtgcﬁé % Iﬁ%‘%g%w\t{%e&E%grigﬁ%%@??ﬂaﬁ ee??%er by an i nner
shel | / casidigntdd@tion. a sufficiently rigid pressuretransmtting medi um 4.
The conponent 1 71 , especially for large-calibre amunition, or for

war heads, or for rocket-propellant projectiles, allows for an usually great
latitude wi thraapeobsiblity be castiduetitodi estivwhiaadialar efféaiveeprefmotimgad. Thus,
for exanple, in the sinplest case these can be constructed as slender
cyl i nders froahaads drevdh Hit a59erating-eo TReISAIF & ePHRSPNEEtP Y §9sh B 4%
agai n be designed as ALP 176 (partially drawing A), sonewhat in connection
with the centre pressure-generating el enent 6A/ 6B/ 6C, and/or in connections
wi th each otTes, inofigi BAabsentslijustrated & endrisregction 1422 aoelubs@Mpledapd for the

generation of a directed fragnent sub- j.ecti | g i SS] t he
Subpr of eot 1 1Reeiy o8 Ehad BRI 2panitaL e B B S BB 2N Be)
drawi ng B). JHigh aas1dtatdd theseleldreatenttd bf agnessepr-gseshittingpesedlid dnendh
are filled wth cylinders of different | erégéhs or, rfesapeg)tl.i vely different
materials, WYhish 58 CONRERSAY UBTOHER ARl 4 il YRS 'e & PP Y i HEVERAT i al
drawing C). The nodul ar conception of a projectile or penetrator in
conformance wth the present invention facilitates that the active zones
and the required auxiliary arrangenents can be optimally positioned or
expedi ently subdivided. Figs. 40A to 40D-t¥&reby provi de expl anati ons for
the exanple of a three-part projectile with a front, mddle and rear zone.
-46 P 1163 WO Thus, in Fig. 40A the active laterally-effective conponent

o o N - o o - N N - ——



the tip and tail end, and connected with the active part 6B through signal
lines 152. Fig. 40D illustrates an exanple of an ALP projectile 106 with an
active tandem arrangenent (Tandem - ALP). The auxiliary arrangenment 1 55
which is prolVi®fed'Por the two active parts is hereby arranged in the niddle
region. Naturally the two active nodul es 6B of the tandem arrangenent can
al so be actdowamea:hcmewaha%i@ﬂ ylor1amiis, dt%e @9, BO-3GD ahd @lqwos &1 cerespeqivelti, de a
| ogi c juncair for exanple, by neans of a delay element 1 39. The
auxiliary 3rangemsnts 1 55 can also be arranged so as to be decentralized
or renote fromthe centre axis. A further technically interesting variant
in a nodul ar IFy assenbl ed projectile or penetrator is either a technl cally
speci fi ed dp Fiyrfdhiasa Fipsefseebey Vrﬁ*r"bﬁédf’ﬁ'lee'sd?WP%‘?rﬁﬁd/a”s%ﬁHrpaQ N efinttahe
nodul e. Th [ pak.adi e ring
flight, pr:spc;?%{&%rpgnglaw@a tL{1 %Oiﬁqufcthl Br}gm%rgrgs gﬁ@%’é%t%? %n%?tnééju

penet r at i nghtdugbugh cirdwses- $emtigeal po'EIft&)nredanemdmh@daarm trahsmltbegfmacBMmafctthmat ed
within the interior of .the et2 Fig. 41 illustrates an exanple for a
proj ectil e REFEI&OPBHAHRY reéeé?fé'gf 98ty a dynamic division into individual
functional nodul es. Hereby by neans of a rear separating charge 251, the
tail end can be expelled away. The charge 251 al so serves for the pressure
bui | d-up i rplarmf@bthrv@gh Hee exarpeias ehesn inhigsh2its 1 At EXRleR§AcRICoORRAS " a PELE
penet r at or r.ati : e can
be effecte a ta wmhg)éé%'aﬁ sﬁ%ﬁp%‘:%ﬂwt}?lfﬁ%ﬁltg%é’r%gf‘ﬁ%?[f‘g%atbilﬁ\%ﬁlfSLHSE;e
produced bypre$mure-4&nerafing e]lgrﬁéht's Vtﬁeteacein elnd beAdargiedesuhts pdier. en¢animgbt ai ned
an optinmum utﬁ)l i.zation of theggrég eg mass nasmuch as the

th
Cai | end | SVEPRHtAM TRPCRLAET i g elele SR DR s SR e

el ement f oryghstRdY HedRPBLEK bOMdds, telasecf.mo,nrtad&e@anauragocaafsgacasay
Besi des the separation, this can also serve for pressure ?feneratl on. The

tip can be WeAtEHdeniisyOfsthe e beant advartrgs of é@%ﬁ wderally, etfRE 4V P dE P e,
the two aCtéVﬁmﬁﬁ{hﬁeﬁ&ﬂgﬁ@ﬂ@ﬁ?%egAQ§sﬂ?ans of an inert buffer zone or,
respectlvely, a massive enen such as a projectile core or,

respectively, a fragment part 252. Alternatively, the buffer elenent 252
can be eqU| i a se aratln di sc ont. active

part Cor 1 oBrRaPpySeBrgs i FbFe Ry il r ke e g Eliga gtion s

pressur egengipatiieRd tt@dt@mableﬂ%@acaﬁartg@s ehiedved aclbtiv€t@theetdrg&t inasmuch
Furthernore, there can al so be provided an auxiliary tip 250 at the rear

proj ectil e afrem tv\/ﬁl"é?faﬁfréjtéértescainﬁt)bb? Recastaines any %%?'Pbg%ermﬁeﬁv@g’esﬂfZA
to 42F t herl? cah %e %4'{”%%%%@%&%@59'&?@ rﬁrﬂEdltapeepr%Qmatglt'E%Bhqalspjnc@ thtF?é ectile
tip (auxiliary t I'"Ustrates a ti i ntegrated
PELE nodul etargﬁm@EEH@i& thgnolf mele) ethd remblh |C§ISBdaIth9'iaref9f ecta Gen@ra@)ng“\errat erial

i nmbj h
o turtner segvimrtai R RaR TR Be sttt PR IR RS on”

the functionoofo 3thedei=sk gfﬁdwlre;stmgabahéyar@bt 0 tntOO mectray), &hoping
inpact. Fig. 42B illustrates an active tip nodule 260 consisting of the
fragnent j atRENCOEL ther IXERMEAY Bn2OP Metiase B De8HRATE" 1ERsE tgéﬁe peP&uant
to Fig. 6E gpghia MafSEIH RldtaRpM tting medium 262. Here, it can also be
expedient to nelt the tip casing 264 with the fragnent jacket 261 . A still
sinpler construction is obtained by elimnating the pressure- transm tting
Tedi um 262. FAL AN YA ro kAL BRILINS T ThOURIG: AT IAIed eeAbffldan Of
the illustra e arr ows, y achi eves a correspondi at eral
effect, butnalwochtE: Inehreild berassaabled mu:lalavenldrmal sbrmmfn;;reteang:@tﬁ dpproxan

al l ows expectation n.i roved| I.our g, 42Cillustrates a
tip configulat P’bﬁ%@[ﬂ/ ‘?‘?‘F %r%% ?‘Ft%(erﬂ*’% 388‘ ﬁé(‘o‘af’i‘ﬂd 84 gﬁfeﬁf’ ﬁb%r a\ﬁﬁ'c o 6B
proj ects pasdeliyitibtedtia d|h@rerm?§b|ven§ Fddatdtd thleQhidiesdd @b @ edrgbEelontlyles and - 48
P 1 163 -WO is retained and/ or damed through the casing 296. In this

manner, thel®i@pddds fornms its own nodul e which) for exanple) need be
inserted only when need. A simlar arrangenent is illustrated in Fig. 42D,
in which the tip 297 is constructed either hollowor is filled with an

ef fective niediign®B98erahs dhusgetidethesaaddi hihasrathe projectile 17 is activated in a

closer region ahead of the target {here approximately 5 projectile lengths) in such a

.27 -



effect. The el enent 291 corresponds with the elenent 296 in Fig. 42C. Fig.
42E illustrates a tip arrangenent 148 in which a hollow space 1 50 is

provi ded between the hollow tip 149 and the internal space of the

proj ectil e bbb U9 essentially the pressure-transnitting medium4. Into
this holl ow space 150, upon inpact there can flowin target material, and

t her eby enamdrmet tieatabhitbrdenstapds d8MHel Ddrandal®h disirgEfrace in & might gequedBe for a

conpl et e under st andin theel shown a tip arra t 52 in, which the
o ebsur o- ¢ PHRSH-ERT G Shettielifrsard e ERDe ReRe B R AT Rseug iR bag St ¢ e
tip casing idkgratibhs thBlrﬁoeﬁl’Ié aggestndonistittag tlactiv@wetide Fddulear2cA begt as
does the arrangerrent ursuant to Fig. 42B, and effect a rapid initiation of
the | at er al! e cuPepat %f%é/(fu‘ém?éiu'el 8% Res Besmpristesretad Braeifsestanssinahi ch
take place jgp. %qw?%cwr%r\@ﬁpubagﬁ%t%% ldr§s OF, \Bﬁ.%ﬁtr{e% %r ex@l%pﬁé’@gﬁs@@ tfhe
present invention, the three-dinensiona numerical sinulation by nean

sui t abl e cobes Ietulmlduabplaf@r ire steneeini QT brdiiedtlie W7Chth206a§gm¢rdapm MNrge 1858 an

deal I Ly h | i I
et or mat 1 oS R ARy ALE HERMEFERNR ) SRS B3 TP P mamens

functions af soulprdjep@ttringr DP@CTHd Bght-shiphraib mevwap@aemrsembldou&tihatn@mi n
whi ch the framework of this application are i rrFI enented by the
Ger man- Fr ef¥HCRERS MER QegBtiPETeed theaiing 188Uram theifprsment émadm fhipyotmpd of f
the nuneri galnsi 1gH2td:RNERS, Qﬁ'&ﬂofﬂ fHeagy, quéﬂ%‘rﬁ@%@%f&ﬁé QUHhd stage 19A
i nvestigations in conjunction wth |[atera acting penetrators ?%’ELE
penet rat or sme (ragfnent OH@E 9l®7ar@0fr®n9h€}s)a%n2i3/k iof tiee rémaiengmrojectitei Blthene ough
a multipli of .fu erlrrent ati.o e.di mensi on
bas: cal y dgsbeRnoied e FARGrAEntbiobleetier dfy DR FRufaPE 4o FRE
necessary fenéitip®ard Berabd rem@dwam@eo@ah@e &itod Hespend ragosonput er
capacity. The exarrpl es were sinmulated with a projectile or respectively a
-49 P 1 163" 'W penetrator external dianmeter of 30 to 80 mm The degree
of sl ender nggser,! eNIRatnpf ﬁiqgttrgtres RS ‘a‘?gé—la@ran‘gé\yvlaycééacﬁy M hBsd Rlpes of
magni tude is of subordl nate significance, since for the conputations there
shoul d not dstvebitaiaiecfigetine ipeagtrater buacq@rdmmwyh qfumbretsam weentzulfren As

Coh ek o 1RE RERh0EE Por BB ARttt TpBlR bigte Baf Belodsfly SERVRE e 10 ™

det er mi nat iexamip®, thﬂ’tlﬁlghl’tﬂb&ﬁggér&\grm§@nc@6dtffr@ﬂgfﬁ:al’!smlﬁ@bfbldo&dlgafﬁﬂcbﬁldfltﬁél IS
determned primarily fromthe power of the weapon, in essence, the

attai nabl e at‘fﬁ%'ﬂaé'”geﬂ'%?‘ﬂ"}? flost tae@epfea& g %%V%‘?Q)f’é'ﬁ‘ﬂ‘?'l ler e sy riager MRTqWsF ne
bodi es or rf@PK%m@E'Cﬁ{eecﬂ|§Fn$éi’grBﬁ&?Eé@err%talte@Qn%%h%%5@@@%9{%'d%su@édso
significantly higher in this regard. Inasnuch as the exanples, for the
| ar gest par'enapera a@fwtt%m@a%qvéerfbyn@t|ﬁ@$tatlhem€hﬁéi bﬁ@)‘ev\hl'&ﬁt'&aﬁswéd Such
nstr tr nar ul e r.relativ t ructares,
Ui tabl s di Sea AR RRSEHEl dorkal ASERET r ey BT Sl O
corr espond|fngemhnmasagmnstgalrdrhﬂd;emmrmdadﬁ o, arhmm&hehca)lpltersl hmmhfoalfred/er
exanples and all positions are pot bound to ecific scale, It is merely
the questi gimgpred ’l"’é’ﬁgvﬁsﬁlsnf”?ﬁ QQ}PF A9 ve&clgﬁwwr@ww@lé@s% so in
conj unct i onxphhdecPgroeM8Rhipks. question ass to costs which nust be consi dered
during inplenentation of the invention. As the material for the casing
produci ng the fragnent ; sub projectiles, there was assuned tungsten /
heavy net al : 2Qrasg ilensile
strength) aFI%V@)#I@%gg%r? Ing e ongg’??g{ﬁggégggwﬁchl r?z]%lgr%”gg%g%}gg nasmuch
as the def ontegtdton. d:he'rete/r ithe whijedtileindérikifestt dityatatveind close aege & teysrget,
fulfilled, in rder ensy re.,a desired dISI rat and one is
dependent U} Qe ep%% Sﬁta ean%"t"i PEr Ay UhER \?%)Elgd ar{o'tCQgérnmﬁ'nc%quoo%'Qgp](egach
back to an ®et foeeldyadtaiegartBBAr dfathe pabjetlile, 1 Uhad Bige &YERFMEBaWr & dthéntaor
famly of materials is simlarly quite extensive and is principally
det er ni ned VRIRFOICATISUYT | BB Whihsd B Ieh BBther pEFedUINTRY STPMaRgs Bt Gitther
requi sites Gl tkcRaLhy Fhoddie the lfsld &feth%qeﬁfvér'dcﬁlét%n‘rS/Baﬂ'\é@énl'né{nméor
active arrangements In the context of the present Invention, for
non- act i vatredetratr diGestokes Bopingatheane avopering &5halt chnt 4ns, faraxample, as an
consi derati [.or des ncriteria as w t.h PELE, .
penet ratorsg fzé’ﬁpﬁ"%é T%%hgéh%h "es P ?ra n addlthtelné?l'n feret's? 1al‘gsvv(t;{lC eCrai ve
expanse relative to the PELE principle for an active laterally-acting
penetrator, practically no restrictive criteria for the determ nation of
mat eri al conbi nati ons need to be considered. Thus, for exanple, the
pressure -50 P116 3'~": 0 generati@8 and the pressure- propagation
for a ALP is constantly afforded and can be set, in form height and
expan5| on. The funct| on of the ALP |s aI so |ndependent of |ts veI oci ty

N T . Y b1 . o v



P116 :? ~", ~~~ pressure-transmtting nedi umwhen these do not cover
the deformation process which is to be observed. Thus, in Fig. 43A there
is illustrated a sinple ALP active assenbly 107, constructed on the front
si de by neans ‘of ‘& W8 cover 1 10A cl osed- of f hoI | ow cylinder (60 nm outer
di aneter, wall thickness 5 nm WS with high ductilit é wi th the casing 2B
(ref. to Fiug.the sBgoncapartal %nﬁmcmerrmuem @r(mqttb@]fﬁo%'#%é fre@ngye panetsrieuni t
6B with an y [ t

ressure.t Ao bt Rg e BeREDE et By B AR PG TERY Pher e
wat er; consktivgy i- @@n@ﬁéfelsaﬂtthbm@h@' s:éé\);)f tH_-d @.rgéltStBrd)ddlf’u&tel‘(ﬂb% 2ise dynami c
di si nt egration at 1 50 m croseconds subsequent to the ignition of the
expl osi ve d1psekye teEe qrg,alqon@rmegé%rﬁgr %’8 rifEAAR tﬁﬁ”dtaﬁE?léraa?‘g"ftBrtﬁ%d si x

| arge casi ngqfibAenBRtSrdetl 1 and a series of snaller fragnents. Simlarly,
easily recogni zable is he defornmed cover 1 10B which is accelerated in an
axi al di rectl on. Exiting at the rear side of the cylinder is the

accel erate el I 3). In
he.f or ver d Fsgioh TR ETIREEELTA PLALE BPpRCA A B8 18t 1o FlEh I 1P

t he inside e&%mtplbelscaasumgdfarsa@‘r@ka;d & epayt nmmmmaa sbalit e, ddaugdeh@rormr e,
at this point in tine the beginning fissures 1 12 and the alread r oduced
| ongi t udi ndP bejassiyeder ihelw*mﬁﬂﬁk?aerexmﬁ? regiv g F9eHng tt'ﬂroé‘gB)FP%Ba%él oY | ow
expl osi ve npt %Eoe& aSRSFolhe AUE) 429 WBlBGE AR 13064 WRRTBY HL AL Yhat

di si ntegrate. ncurrently, this deformation image docunents that the
perfect fursbbivonineg ahpla nocfnmt&@cﬁhrgmmfhns Hios exgmpelei theatatlondam owdwiet 94 he

i nvention. ustrates .a. SI Iar

43n he e ehe arot TLOARETNE Bl e B e o ey SR MR I Rl

pressur e- gegasaindiftiel emnthewasd rm@tlu‘le edA Jddonr @tikingSortb@iray édwateexpirms;gh/e
mat eri al cylinder 6C gan expl osi ves cord) according to 4‘%884F F| 44B

i || ustrates® ¢¢eY 8PMaRt @NdengsindPinphad N exEeRep 1P6F detey) dafter
to the 'gn'&rbaﬁbeefcowéep&}MHg?eé&,auEmce%ffeéeogwse@uaﬁe@%eené@mg@t' on
and pressure distribution was already explained with regard to Fig. 10. -52
P11 63 Vl%O Furthernore, the influence of diverse materials as
pressure- tr tt| na nmedi s dve at e i 09
pur suant to eelﬂsi ceo”rnPeerJSS@ﬁarov (o} %a?amﬁpet’ ﬁ%—‘J&Z i’r}eﬁﬁfﬁﬁ %l(r%r§ b}’ h 11 (
consi sting dbfntrast\/\&maéﬁermgarmn(d/yehho@ &oowTprojet gles dataermérmft)atvdgtdfbvaerfcrfahe
damming 1 10A at one side thereof in the reg%l on of the thicker ex | osi ve

t

material cyNYSH¥E A8, CTRBSRANGEDR' B TNIGBRTY, {HG SRERUNTRIAFS RS P ater
pressur e- gepgiAL 'nga Blcesest So Bl ﬁn%elﬁgm é%ﬁne‘sl rHatread @subMevydi@ntigy casi ng
expansion wth a liquid (water) 124 as gr essure-transmtting rredl um 150
ors after tdieclogpdifor enaople inethprls sanost §é’ﬁe €299 Octhly: JeerBBN-FrAech

accel erate 5) the ripping open casing segnment 1 16 and
the reacti gﬂneS%?scgg ijt%q%%% Oeu]rsr)eadl |y recogni zed. The liquid nedium1l 23 is
only slight, accel er at ed meani ng, W|th the discharge length 1 13. The

begi nni ng f ssure for on 123 has read ted u 0 one-hal f of

the. ont re AT AGYCRGEHIS. IS Fele SEoocarier s ol Lar B vad 2tk Ba T Aeed Ss

bei ng the piRYSWI|Qel EGHEErbA kg edorabAdslwith The CIHnABINoEX Ransitendb25 of
the casing 2B and the beginning fissure formation 1 26 at 1 50 , us after

i gni tion i sPI3EATESIRER" OB TOadFehi el MUK nFANSIFIrE faliist £BPIEXENaUESB Thithe

di scharge of rq &s fredid UWPI]! 12rdl %We}é@fsdlaéfa rﬁlee%BﬁﬁéE‘%d' vt 8fss cﬁoﬂenrehgtm%
nunerical siful ation suant to D, alum niumwas enpl oyed as the
pressur e-t réemm Qveral, madeum in ﬂfe ma‘laetxdeif thenatcioontenéd tristarcasi tigreB at 1 50

Ns after igltlonlf v def i ne reglono th ressur e t.i ng
o ement GBS GRLRET PIasGREAIY ST D9 EAPECE CRae g 1o aBloR Puadr B i
expanded. Asttdssigrin proxiratyi ‘Qﬂthleﬂmtpb@t h@agidaith flunshiréotg enandtiidotaseng
2B in contrast therewith (Figs. 45B and 45C) has not get occurred, an t he
di schar ge ofeaf ﬁ'éehéraicamrietzwrteahaarsalafer@nhegmeqPtﬂrg?' 3rpghthas|energeyicalisa
there is pregenhefle %Bvé’thPgé@@s Wiaklhi @dﬁa%%mw 'E%BéélXIJpWhtth%%gmUIUple plate
pressuregenerating el ement 35 in the orm of a sl ender explosive materi al
cyl i nder. |Wrgemtberarcraan'geﬁe'mevwmrebvvastoeeﬂfpecefeeltlramp@\ppbehtoelgbmnmr@hnmg of

|5{’3CIUI dP( \f’atl%;‘g' tgrgeé paqe?’a%%rhgss')lm N A2 ﬁa%%0'3g§V Ps[?e] r%b S\ﬁ%m‘l%t Iendyna% c

di sintegration of this arrangenent pursuant to F| g. 46A with the liquid 124
as the transm ssion nmediumat 150 ~s after ignition. There is not obtained
any significantly different distribution of the casing fragnents 129, and
al so no decisively different fragment veldtities at the circunference.



Fig. 46Cillustrates the dynam c disintegration of the arrangenent
according to Fig. 46A with alum nium 122 as transmtting nediumat 1 5 ,us
after ignition. Here the original geonetry also shows itself in the

di si nt egrakiiga3pwct ure. Thus, the case fragnent 130 is intensely
accelerated at the contacting side by the pressuregenerating el enent 35,
and the caghi@r bf nidié eBERayt br agsremoedmatsivéipsnetraters isheyreegentehes Power  si de
whi ch faces away fromthe charge 34 still forns a shel It 13% [atéAt t%?fiescagoi nt
in time inouhg-heoRESNAPYDERTERIEr EoReNehE S EVORHINOBY GOHE PI9ET B8 T BTy

begi nni ng 5 | ' tds wAthhaicohpskaay @ retBtidg5
wth a ceng)(rg%%kbj&gé ?Qflggérﬁléﬁigﬁgﬁ}s\ﬁeﬁﬁgggg W5, of tﬁ? fo¢rl tﬁgr?gwa\S cas?ng
nenti oned goalert sincarte mindhingnoecwestempral 94t iDARE (¢HPR AT PresSii'ds gener at i ng
el ement 35. As the sinulated deformation image at 150 ~s after ignition

i |1 ust r at e®*PRAIERILT RHBCHEF WPt hst andi ng the sel ected 1iquid 124 as the
pressure-transmtting nedium there is obtained a clear distinction with
respect to the fragment or sub-Proj ectile distribution over tr;(i; nce with

ci rcunf er eride0 hagus is 2GRN @ABPIRG HIRAYGHEHPLIOCEE® SRS HTHE P it R<Er

accel erat ed, on N8, 51 A& LioWasds iy LIRaME Paficcapnebdlih Rgd@lermAlev8Ihe
Towards the Tront, there 1s partially recogni zable the accelerated |iquid
medi um 159.deEhed etiap@rih seoowhinct Wihgthe4BBsane mddhe &R Hen (1§'Ieh SEHRL°F He
difference in the deformation inmage is due to the central penetrator 34. It
acts, as al3FeRIGAHREYBRGY" %‘Sﬁrsgﬁ‘ftlnilmas a reflector for the pressure
waves whi ch emanate fromthe expl osive material charge 35. Thereby by neans
of the sinulation there is provided the rproof that with SH'Cho LYP& Ofiner
ar r angenent At hepaslycaAN YN et e SeECIh Pt BIePRY e d Tt I PO SP8Raént '8t er al
effects acros WGerdes| tod shaitfdrdandr 4 bedcifidtetaegnt r al
penetrat or ‘?asrgrrqgfe(?ggés({ (r’@tye%,ébgﬁﬁoialsn Or%?%%?gi ?pl aced_gommgﬁl , In effect,
devi ati ng fsmutiuts bor iationaithtresgest topyorojeca conceptiwigh BABICRl b MP§ateay
there can al so be derived that, in_an ahoy I lQed nd

undi sput abl ROSP{G ¥idth qfirange b%é?%'&r’jﬁ%”-g@‘seé?‘ﬁﬂé‘ Eh%gﬁpgﬁrlggégflgg%%ﬁ rol | ed
activation of,QRen@hgBbRrciiBhgeserssk wokeddear feoredoenpréssatd-yradénstfindut ed
about the circunference, the central penetrator still can beoé%%rga%joﬁ n
proxi mity tmetlee howeyet WdgoTtaRE0 W " APTRIEIPTARFES HGHYL CORTTe” prieVious! y
illustrated, sinul at] | b d o NEs U &€ agdh g rdf bedctiomdi vi dual
conponent s Eahse '3 r@a““’é%@é%@?@lﬁ@g dv?,iﬁﬁlﬁ nﬁéedglgrg;(r;%:l tg% Fi gs. 2%&28, 4B, 4C, A4H,
6E, 12, and 40A to 40C relates to a spin or aerodynam cally-stabilized
anmuni ti on concept, ich especially.in | Y06t o PhdeRiat seht

i nventi on aﬁﬁﬂégyﬁﬁd?\qgfgyarﬂﬁlrptboans?lgdn%h%enslgﬁ%yn md‘u'e%ggu:ar%gﬁ?fy evi dence:
tip, activechadigdratiby agf hlestrhateriamdutrespdeEl Bebaviporseyrtdsr Presstffeloass avih as
not conbined with the active conponentl, and massive or, respectively,
honogenous @driporiemmle. Hash!itOASPYEET BRE™M% i 11 ustrated expediently by
the followng Figs. 48A to 48C. Fig. 48A relates to a three-part nodul ar
spin stabilized penetrator 277, constituted of tip nodule ,278E1_Pzr3( 0 9
passi ve( PELE) ttos comssitive, itddwlse mopsibimte eeinhey 1w GRaNFRisI8d Q4 i ar y
arrangenent s, c be .| qgcat e, 4 i REQMASSImExtt he
active nodul 1)'arirp‘ﬁs‘?’h'8qﬁ?ﬁ%rir%aé‘gl?r{estgﬁg?%erm?tn&}*g&tbg?alr&g%% region) or as

al ready desgii BrRd Wi résedi vo dedparTihelaates vietheoasentdgertionptgre capley into
closed off at its tail end with a damijn l.at e [ , Ei.Q.

there is, fauesinpist! or¢qtaPPIEHER av"%%a?%tga@% ,sugr'éé% g"?,e;éé"rpéédy%ﬁ’élﬁhgcnélé%&
stabilized Q{f%gﬁ'f'\e; lqeRsiRBdp ththea PN Hicthls, Sganictsupstapdas ¢e.378ellurseaot'$. fets,
modul e 280 wth” a damm ng disc 147 agai nst the, for example, holbllé)\r/%ag%i Is

i nadequat el yordvetegidalty gecommEsaElenyaaY @ shento a pdeia £EET SRAPREPEY on 284
which is ho eq ' ki iJbenehysasevideusiditisted t he
essenti al pﬁg%z@?rfﬁisggﬁ%t;hréef’t?\g%grg&'\%g'r%ﬁé%ﬁ:ﬁ%%ﬁgnts,.Cﬁv\fiswi ch can occur in
conpl ex bui | dffeeps, atich\ea drodticesase Howelare, duie to wniegeinstioade casq 58PSt hat
one intends, pursuant the range of utilizati : i i JyBl est
possi bl e varyaifrstapdatipyt AT QOB I 8?9‘81’;@]‘ it "g'gbﬁ%gg@%?ﬁia@"t"%gd%l%r ality
of nodul e assusmAydYAd P6wEBI bi Paterfalinaith GysotetmiEipgopet8E ahetiee ingroduction
illustrated a projectile 276, in which cylindri Eal 247 I |S§1titc[)m qugtﬂurp]art
249 i s | ocat@embedding atiyrier pagteriplamr RaUER; 18E ERRPLS An g
pressure-generating -55 P 1163 WD charge 6F. The cylinder 247 can al so be
provided with one or nore bores 248 for pressure bal ancing or,

respectively, for pressure-transmtting (see detail drawing Fig. 48D). The
pi ston-like part 249) for instance can poes¥ess a spherical or a conical
shape 185 on the side facing the pressure-transmtting medium4 (see detail
drawing Fig. 48Dl, so as to during the pressure introduction, the nmedium4
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subsequent to the initiation of a triggering inpulse, wth the fragnents
182 shown uniformy accel erated over the circunference. Water was enpl oyed
the pressure-transmtting nedium For pressure generation there was used a
expl osi ves Febteh W%ke (di ameter of 5 nm) detonator sinply inserted into the
i quid, possessing a 4 g explosive material mass. The mass of the WS -56
P11 6 3 :d, fedpbctomdy tip pessirstteahsofitti®gInedig Wo thietdxtentdias theyelpf the7. 6

g/cnB), the mass of the liquid pressure-transmtti medi, u wat er having a
densi1y of Tyhetonaledaiensads QoBlrmisstis itiaed. BtolSorhEL ords and

mat eri al  Masntigdricy of thd PRsEReyePbratiRg rhétfa L thRITBE MU0 cham§iRy cbhfiguraBeh 1M
119.6 gl thus was 0.204; and the ratio of the explosive material nmass (4 Q)
to the i nertheisbyjnrsagtidey wayRitedasi ng + water = 71 1.6 g) thus was 0. 0056)
corresponding to a conponent of 0.56% of the inert total mass. The val ues
for these ratios are still reducing for larger projectile configurations,

or are incriegsihdusoatesnehlpertipriopeet of 2sumEheali 2plseneatied oexpepierant
proved that an in.ertf Feggﬁtrdator with aratio rel att've| to th gv?r || mass
by ext r emel RIOPHRUS) 8L BHHIE" RESEUGrITRE B DRt R&Pévﬁwgn 7 &g8rfent
was about Gdmetratd? R%bivt trordBg ko FRL Al (FagRI Ohadd1 @), pRAGIdIEd Qlithatigd 4F
correspondi ng di mensioning of the projectile casing, and the inner space
filled w thrg $tABafine deieratiqy Eeviu¢@d f4enisfBIINNEG LRI TSNS tareseY'ndeb be

| ateral ly di,sj - r I (TR a
triggeri ngqg?gﬁ%ﬁgé?gyﬁgﬂgggéé%ﬁg tﬁ%rg %?reﬁ?%g ngspég?% Fr!é'ﬁ% 8igsmpéo(/r?l y one
exanpl e f or(peesporesirbpagaidrottome rR660df (@artidl iPhqes) 20d B .elheamgie bhehdasi ¢
principle of the invention, ho% er, there are no re trfi ctigns "%o t he

conf i gur at i JRSHYePEPRAEVRR 4ranA 1450s'E gV esk e e SREeE i SRy gy thg gressure-

t hi ckness ofrad<pSRAG BBl 4t s | ength. Thus, the laterally effected

di sintegration principle functions for thick-walled casings (for exanple, a
W5 wal | thickness for a penetrator dianmeter of 30 mm), as well as for
extrenmely thj sl %a%} i i y f

penetr at or %fltgrrr@t%edr»mggerg%gn%f bﬁatﬁégg%?giiﬂr%% #ig Y%k%tztﬁ@ %ﬁ?éﬁgtﬁ?rg&abl e
that the AlfRempeadiopkeursd of ke hediuondét ihens sigsifwehtly soweal refeotrceartiabl e and
ballistically sensib val ues. Far ex | e, the Iength/dianeter rati,g.,(L/D)
can 1 ie w t 135S A Rafod 1o HSHaNEAT S dhete oS oaai 268 (A Lervara g

sl ender penghlcatPE teflde@éd then i infeOlvall Be tehemEicabBMBSS tofthé heavRE@IUr e
generating-unit relative to the inert _nmass of the pressure-transmtting

medi um t hewbichsarpaafiecaed yroonthe ¢arng 8Bt iclerdhte 8 remE RERTRAR PPNEhat t he
produced pr r SAEY ol o' FEASY d.Ssuitabl e
timed succe@éﬁ%%? m ?%%%g'r %zsur egte?%r?gﬁnéﬁ"{ér?ghﬁg%rpum aglgﬁ 2?; 'Ssrg&(%galw

' WO t hen fnoirgthefrony pagial inhege 10 onhésehe oepraiosibeginsasha gasing wallpreendonal
upper limt for smal | projectile confi. i an_ i | - t he
roeTo of " chlemtcels usu R el o SERkL A sl Dol B Buid 8o )
mass of t heitpepaid plasticdllyp? D4 €Tid dymamiainidieraerbodties Heaebly alechie thaplselrent ed
3D sinulations there were determned extrenely small values wthin the
range of 0.BUeEBhhertyPe apgd1mantaiof Age FRENG LB MALAR SHCN 3P (Re &2 MPLO058. From
this there G e iRIAEMRSIdesaRGUbNRbeBYRLNEREs extremely smal | projectile
configurations, in which the active laterally effective principle can still
be sensibly introduced, a value of 0.01 is not exceeded. In the invention
there is obtalne tiple c i gu i.0 i - Jy. e ctive
penct rator b EeyaeB B SR W LR AAL G 8 it Blde Rhd

di si nt egr at demosgtraagerery tht dendartbdiidna bfya pregaufel fégd idndte pessakl

concei vabl e scenari os of utiIizatign,there I S necessary onIX one projectile
princi pl e of BPHBUHEFAIUR RS LI SieH Y UhINATOLYaN5P o B £7F BY®SeTh Fi gs.
S0A to 53 t hResidH. avith ltHSigedhRE i AcSRIJuBSID 118X 3EBERSH bPtheDbrebaGbigeasravhy h
one or nore active bodies according to appended claim 30. These exanpl es

t hus rel at eclemeatpodyitRATeMVed Batgbplsi tege [rajadeblelaadutipbaisy ef pajameters

consi derati a2l SQih d to spin-stabilized projectiles. Hereby,
naturally tﬁc{e?rsaé:ﬁ%glvﬁb 'exgrgg‘%)fgécﬁtgdue to the stabilization and the thereby

connected limted constructive |l engths, various constructional |imtations.
Fig. 51 Ais an aerodynamcally stabilized projectile 302 in a nbst general
form which inits entirety should be designed as an active effective body.

.31 -



Fig. 51 Billustrates a correspondi ng exanple for an aerodynam cally
stabilized projectile 303 with an independently effective, centrally
positioned active effective body 304 pursuant to the invention. For the
confi gurat ol ®8f “4hi s body 304, in Figs. 1 5 to 29 there already provided a
series of exanples. In Fig. 51 Cthere is again represented a

aer odynam €a. Iy itsthitks 2ot pprte] ecagdseof exeumpérecaB@d Wﬂﬁt@nmfmhaln'rev:ucﬁ

273 ot N BPPLSR A e Ga SEane Pie e ReRatnf AP R lbady P G

one stage 3Qbtimiiaga hundt.erigd. 6B;t6Evaneis £ed 460 . bodoegh aagexiarnplterth&e
connection there are pointed out the enbodinents in Figs. 26 and 27.
Pursuant t ghewldibgtibysiEdediee nflwgacaef @l'”PF%Fé’XPB’ISIVWeQ”Lﬁt%@ea@bQ“% th a
crown or reﬁgﬁ)%}_vely a ring bundle 309 of active effective bodies 307. In
this exanple stage 308 possesses a central unit 310. This, in turn can
be either constructed agai n as an active effective menber pur suant to t he
al ready desgc ed ex $n tr.al si.tiopally

i nert pene?ﬂafﬂ H@a%eoggpusﬂafﬁsrfr}?e‘?eqfi%%%q b‘f’?’%?é 8?1% ?'V "P%%ﬁ?ﬁ' R
central bodp shtlheaitesiare vas 026 AhetcH .Iae;fr@mgahe§memefmedune4 gin ;payf.a:phori c
or pyrotechnic active nmechanisns. Pursuant to the internedi ate stage 31 3,
whi ch for e’%aﬁﬁ)peﬂl’f‘a‘i’\etedﬁ’t'%!" froEbRBP GHNoW thissthedtars &Ky ereVgeerdsi g aioaivent s,
there foll %eﬁ?l Mfi d@%@xﬁé%g%lzagre f?rﬂn %Ft' Mgel atggnd?’é i€ thel Phssitisn RoHMRd
froma bundle active segnents 3 ref. to Fig. OBl Thi s stage

cont ai ns hehepeessemrtwaveuni the3gort oylmvim 2617 Bhetbe pagssbee wppeiotdhd e t he

can a1 S0 SERIBS BRI REeTap P ar SERel e 4V R or TG oken Ve SaigiontD g %°

Nat ural l'y) ca4ieh isierd€alCan taé partkeirsddaigdd ed thaef.yremefedemrmba,arodsn the
segnented stage was also illustrated already in Fl[g 33. Figs. 52A and 52B
e

illustrate SldﬁoOfetk‘arPﬁP%'\feérCOtf%eaq 'étc@ls‘aﬂ'be&c'eé:l'%rh% & ”%f‘cf’i"@'ée &HFBRIET ve
bodi es. Thuysg, [Ade N 8L PR 306
which is ct)b?lst?%:'teg%lg%g% H"thﬁél dgcrtelg%tg‘ggggﬁ? \%gslgg Vlgcsaggr(g%AE Fore this
pur pose, thmagerstmate tefihed, sandetpb @c&aduvteybadtanml is eBfecEediinthmannaicexdkediag img

nodul e 316 jin the fo rd region. i,s_arrange

yr ot echnt Al TeAR R S0ER g Oy [egted o Re AT OB et FER Bt e
open in a fia shHAGE thiEk& e PAEkivd hMasdriaptAmdar eerréeemrldmm@d RichRgeIRAthd N
whi ch the central accelerating nodule 318 causes a symmetrical |ateral
accel er at i GtieT reprrseatad Veedniasedli yrd BHayeseTE D'relsgwesfgorm $R6f4nsr ey agds
projectile | Y loh¥d sgaxent il li¥sigRnngst ed
sub- proj ect ﬁ%qg%%o&ﬁr r aﬁ&ghg%et weeFr? Ctaﬁebegéé{tq?\?lé sub- pr Olj ectil selg are

i nt er medi atsarglabbegas atinegos cages Badtegenesttestnal tHealighistareohdedca3rd. can
be forned ther by the ti heflr | il -
connect ed 2¢1°é LRPPREP e loéss"f' %Oogrettar %'tes'dzeloe]ﬁégtcgg}? ﬁc%ﬁ%?%ﬁ“%ﬁ,@ﬂn&ebu'gmg
respectively75 whichgein hﬂganazmybaeaw acbgoizeknt trad byinoiin sieariat @l whéwer each

i ndi vidual sub-projectile 321 . |t is also -59 ossi bl e (%h t the

i ndi vi dual $e5788(P1 24eTHY pResebieaitenogs PEratder AL RF AE6 ﬁéx?faPGet
Fig. 54 il |t§5rtnE9f§se§f @@Deaﬂmmgfgmd%s asm@ymm cally stabilized
projectile 323 with an active effective body 324. As exanples for an end
phase gui dance there are shown pyrotechnlcal el enrents 325 and a nozzle
arrangement 3 r I 8 2°A
a practice pl‘é] HNFp%Qn)B%é?I S |dFF ?e(%%t@dgé&g{ngggg%g ﬂgélgﬁﬁt ]eodrlgsftg}ﬁ%e body
330. Fig. S5&Byhélidst stleesisartdsaplansitonalty pnaam bcéopabjyeehdeed3Bdssmrd-h a

plurality of nobdules 3 simlarl esi nactlve d|S|nteratabIe
| ow ef f ect i V'SHUGY fﬁﬁggm 88 agangally ?Stf?g‘ffa ¥ &M vﬁa? FENET S R CSHé’ o more

active ef f eqtiueeBoflb@Foall TS, suitBblel iBterff 6 MEBRd oS sirABfLRS EAlsettoanvaebead
333 with a central active effective body 334. Fig. 57 illustrates as an

exanpl e a viaeteedth @3Fapisiderablpicansiriqtivest raatyfyetueng de¢inpdogeBGe¥aH38ES her e
construct ed v, [ alke Figs.

58 and 59 ﬁﬁ %n(h %Habegjt??%ddn?%@ﬂé%r Cg ggPrﬁa(?fgf gg%/r o?#néejtogéogrl 2s With one
or nore actmorepcefeﬁa:mla/mabmdr esigu umsma\lethetrucal laet wav dretguently Thust all he Fi g. 58
IS represented Locket,-accel ted ui ded al rhbor.ne bod 38. W t active
ef fective bOfy %3 % =l ﬁ F&?Oég‘agﬂ”é’ &S g % 3ka”§ %égg? erated
ai rbor ne body 339 vvlth a plurality of active effective body stages 336.

Figs. 60 to 65 illustrate guided or ungui ded underwat er bodies (torpedoes)
with one or nore active effective bodies. Hereby, in Figs. 60 to 63 there
are schematically illustrated classic tod@edoes with and wi thout guidance,

in Figs. 64 and 65 high speed torpedoes which due to the high cruising
veI00|ty mnll travel practlcally mnthln a_ caV|tat|on bubble Flg 60
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FF'116 3. VSOwth a corresponding spreading effect. It is also

contenpl atabl e that the head 344 is constructed of an inert
arnmour-rupturing nmaterial in order to achieve an extrenely high penetrating
power as néetléd. g. 62 illustrates the schematic representati on of an
agai n ungui ded torpedo 345 with a plurality of successively connected
active st adeunaipg offihe iemeinpirtacesse.desre thdbbasis af rMesupraiednd nigvweraints. es. I n
Fig. 63 there i d r aml e. for -wat e ody_347

w h o pl ot 0 SrELSRECHE et BhE or UGB cTicoTonty YA PR Cload BE¥i3R ang
346. Locat eidcbeenebd 19260 33 Craadit@o@spioiédhacin.ve body bundles is a
central unit 348 which is constructed as either an active effective el enent
or which can contain further active nechanisns of the already described
type. I'n FignpRmbhergithid theRIEESALE Aot BRESHHRIESIRIFS irPOMYe3fds Wi th
an active effective conmponent 350. Fig. 65 illustrates, again in an

i ntensel y 9vethdd ini asdaxyehdiremtion. Hesirséaw ainitoa follmviegatgskcenfar therdagghset
speed- under i n ive effective y ndl e 352. Figs.
56 to 701 I aberanBEt By bt bl uBBlen TR AT B B o G S s ne

bodi es or epgsfusaondomndwonser s (di spensers) with one or nore active
effective bodies in accordance with the invention. Thus, in Fig. 66 there
is illustrated an aircraft supported (356) airborne bodies 353 which is
desi gned agigm AgLiySes! &ahi48mplY, tan3Rbve MtBrallf eHidctiVe i L &e 37 BRATRIE
for an autononmously flying airborne body with a search head 365 and with an
i nt egr at ed axA zoresef fandtB ¢enmradgd BBlind gach Piler, e@haesesciivglvesdchrhayimg a

ai rborne b ] gy activ ffecti : ,

respecti ve%&yﬁg%ﬁm%%be%%a{l 1%’u1sﬁ’aat feéé'aoﬁffgrﬁéﬁpqr%@é‘%%ﬁ?ﬁ"&ﬁﬁ?rﬁrggd%'a 4vﬁ ‘th an
active eff erd anetHeodisobeauth ies 33) dragnant axuBdpryjeefilegirodutcisg tadiges20f 2861 .
Her eby, for eﬁjaggrl e, the hood 359 was previousl é c—ixpel | ed, or renoved

ot herwi se <hEHIAreRbepRIgWarPy 3 wakesBdnld 2pne & (e 2eng.C AP esantstiPat es an
exanpl e f ore,@nmicS REBABEINGRAsMGt IE Fithl HEGHd ¥ n@hgRCEd MR Rl F&‘fb'téé@\nr&()dy
stages 336 in which the active effective bodies are radially accel erated by
means of a eementalfGinpidei repomed regieotviuah uier irssar8E3 can de encompasaBiBoy e
Speci al adv age i nvent i n rall esi. a in the.

o1 2t o ag el R R AR b BT i Bl ekt Py

conj unct i onowiatds @B timer easgettiet he range of the artillery, which also
shoul d be connected with an increase in hitting probability. Furthernore,

it is conceivable, that for the generation of a fragnment / sub-projectile
field at prededesddingdtonuspaehfih e 6 siranr&SbY Redi gyt dian WeaROMas-
nuzzle, for exanple, after conpletion of the burning of a |ight tracer,
there is idM¥¢hagetheynbugEate\recanas)lise that éhelitall enceyhiah eivalli cegntsarsnade?d wi t h
the princi Vi i S Ak ti L , Lalkl ith
weapons. i KRRl Eai B bBlconl R Hs W rad e idlian TRANEE 10 SRRERLAEK el
cover ed fragedmit thastdr-ysue| pojdctie jemhatses Fur tipdarmooh es véll asthpossiiddl eait hat
the projectile casings be. as§enbl ed from ‘?reforme sub-grg{j qﬁt |.l es. whi ch by
means of a $9<PYIPRFER GANSIST Of 2aPrghowti to perPtAt AL TIPEES Y i HA 2 BP Ry due
to the aeradyaRiLsfiRblegesighthdrbRbRRY ifMaRbdiaR FH6BnEHbREE Ly dréieh @5 aover
a greater distance. Collective details which are illustrated in the figures
and expl ai eGPt RertEpeef fecrrissti'®are i nportant to the invention. Hereby,
it is a feature of the invention that all described details in a practi cal
manner can be singly or nultiply conbined and resultingly thereby provide
an active |Rg.etdrtdpyessinteter areependimeat dd4whiticla dross-pelitidndaral $ynmetrrcellat ed
with all instanges_of -62 P.1163 . WO _REFERE LIST 1

opi n- ot abi 119000 B L BEERH AT He M Y LTIG 250V ALE® IR TrdfReArg o
sub- pr oj ectddt@Sprgssies-atansehitiagi mediom SPiandsd abymiededsdd-Brojectile producing or

emitting casing 2A/2B. Hereby it is also thinkable throughout that especially through
a variation of the internal components 4D there can be achieved special effects.
Thus, for instance, the medium 4D can act in a delayed manner on the pressure-

transmitting, or also acceleratingly or respectively in accordance with the selected
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2B fragnents ! sub-projectiles generating casing of aerodynami cally
stabilized ALP 2C tail end side fragnents / sub-projectiles generating
casing of Fig. 12 2D central fragnents / sub-projectiles generating casing
of Fig. 12P2%6?i-wosi de conical fragments / sub-projectiles generating
casing of Fig. 1 2 3A sleeve inner space of 2A 3B sl eeve inner space of 2B
4 pressur entatersrisuppoy thediregsuzneiiects Suiteermaipisireygmpendigiribuiipm of dhe A of

Fig. 12 4B pressure-tr m Lt i i 70N i
br Gssur o- ¢ PAESH DR Vitg ARt 45h T BB ot e g horbohefts can be
pressur e-t pamednvwihitn@an®di afnsigiifitdrge id 3helBeogrt ef ppojesties.e-transm tti ng
medi um of Fig. 13 4F inner pressure-transmtting mediumof Fig. 1 5 4G
outer pressure-transmtting nmediumof Fig. 1 5 4H i nner

pressure- t \anfdst b0 PRMHMR O ngtébnndbgthl GelvoiME Saers & {dians BLédidnd
medi um of Fig. 34 5 active pyrotechnic unit or, respectively,

pr essur e- genecaaninggenessdsy Golpraassspeotienepsttintryseleegehtdue @eeemcally |

expl osi ve cylindrical pressure-generatin ~ 1)

oyl nar 1 capprabelfargRi BEEReR & BEREAbICh MEqFRRk dvabtegg e Breseny,
det onat or @lentiagtisdrapeld rpgadsurtte gernar atilizeg redtereint aékvdiudxewshapgdd to
pressure-generating el enment 6F di sc-shaped pressu atin ment 6G

i |
coni cal pré?éﬂf%c-tﬂfé’?ﬁcé?’iaﬁ@e%li%?ﬁﬁ‘ta~°6i|11"ﬂ?@ésﬁﬁr‘%@%régéggtgiwr’?ﬁ“é‘f ﬁg'nﬁ‘aﬁa(}'iyng a

cone tip - Q3 mifdrleduifdments tnadt Helse1AGORKERDartié@BBhida@RalaRBYEMN s 6C 6K
round pressure-generating el enent 6L tube-shaped one-side closed

pr essur e- genenattiongael enester@iedonitbal, fercauseriqsstianrdasuregransaniitiag gegtba.at i ng

| 6N_conbi. [ f 6Mand 6G.6 | SG- 8- i
ol amont hadiRBostE) B B brson R g e TR BL S AR RL

roundi ng 7 t@€ birv@iraih e piddktiieatramgnitterg edi(pn egh arnexteqiad in as afredsy aand
initiating part) 8 transfer line 9 additional effective elenents 10 outer
bal listic KEB#'®MATE™1 1 A receiving and/or initiating and safety unit in
tip area 1 1 Breceiving and/or initiating and safety unit in forward part
of projectile 1 1 Creceiving and/or initiating and safety unit in rearward
part of prdjhestFigel4 ilusates e exagpgntioforiani edcaniritglam@skianed prasavte-in

:)gir![ g?daﬁrggs?ré&ih \EgFo”%gfmﬂé% r%ar]nq/é)ﬁ{ (riepitsinﬁmepigala@lg S%L@Ttané"m lgigg.n4é/§ar ward
through 46C). '

Fig. 15 illustrates, by way of example, an ALP-cross section 30 and analogue to Fig.
13, however, with an eccentrically positioned pressure-generating element 32 (e.g.
the explosive material closest cylinder 6C) as well as an inner (4F) and an outer
pressure-transmitting medium and a fragment / sub-projectile producing or emitting
casing 2A/2B. The inner component 4F should be preferably constituted of a good
pressure-distributing medium, for example, a liquid or PE (see explanations with
regard to Fig. 31). Otherwise, concerning the two components there are applicable
the conditions which have been already explained with regard to Fig. 13. At a
suitable design of the medium 4G it can, however, also be of interest to achieve
controlled asymmetrical effects. This can be achieved, for instance, in that the
heavier mass side of the inner pressure-transmitting medium 4 acts as a damming
for the pressure-generating element 32, and thereby achieved is a directional

orientation {ref. also to the comments concerning Fig. 30B and Fig. 33).

.34 -



11 Freceiving and/or initiating and safety unit in forward

effective nodule 1 1 Greceiving and: or i niyti ating and safet SaL;i '?fi ﬁn

m ddl e part between two nodules 1 1 Hreceiving and; or initiating and

saf ety uni  1'®3eWcbnpassing part of a spin projectile 12 gui dance mechani sm
of an aerodynanically stabilized penetrator 13A win ui dance nmechani sm 13B
coni cal guildanmsv Aprdtant Hrat L3CNaASHNG Qlfr@isg'tn%f‘a’héévﬁég%%i‘%'ﬁlcé‘f‘%féﬂﬁ%‘ﬁﬁd 13B
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relative tH SO arget sheet 15A pre-arnouring of target
sheet 1 5 IfedrordgetnugionaEgpicidfAoAbPlweligyrifsimgtechniseslementsetunéts - 64

P 1 163 V~JO 17B remai ni nq penetrator subsequent Lo rel.easi 0
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rel easing of two rings of sub-projectiles or fragnents 18A forward

disintegration part of penetrator 17A 18B ring of fragments or
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t targer TOREROPA PTG A ag i B a e BEh o e e b o malng 64

fragments oe&iURr #M QineGiresRse-@bnd:aAnd 8EnTdnng 36f(e fa: alyererthgeeon number) in the

sub-projectiles of 19A just before target 2 rea d disi i
of penet r at B RASMIB FANSH BING PEGHENT & ‘HP'CBLA}‘B[ 5)5%}/1%%‘( i #éz)le%%sg{?iélginApa”

hol e, formeg. by ReUndbQRa@badiNat L4156 pbiibipesebhaintslatt/@®r2iruBtitrd @jthbor med
by part 20A of the remaining penetrator 17B 22A hole, formed by part 18A of

the penetr athercebtrahic@PBomwite, formed by part 20A of the penetrator 1 7A 23
penetrator having axially different pressure-transmtting media 4A and 4B
25A pressure-generating el enents distributed over cross-section in Fig. 8A
gchg:];a?Zlur ﬁ;igggﬁfrgfcmgg a@b?ﬂt@gé $r|wti ot pidpaﬁtwoowmetwosssmmpqd@ncq: With e 8B
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pressure- geggr(e%aitirﬂg p%lv@é@.nﬁ'ﬁis%%ﬁ be basically achieved through an overall high specific

cross-sectional loading (limiting instance is the homogeneous cylinder corresponding

density and length) or over the surface the partially effected high cross-sectional

loads. Examples for this are massive / thick walled casings or inserted, preferably

centrally positioned penetrators with high degree of slenderness (for increasing the

penetrating power most possible of materials of high hardness, density and/or

strength, such as hardened steel, hard and heavy metal). It is also contemplatably

that the central penetrator be constructed as a (sufficiently pressure resistant)

container with which special parts, materials or fluids can be brought into the

interior of the target. In special instances, the central penetrator can also be re-

placed by a centrally positioned module to which there can be imparted particular

effects acting in the interior of the target.

In the following embodiments there are implemented a series of formulaic solutions
for the introduction of such types of end ballistic power carriers with respect to their

penetrating capabilities (ref., for example, to Figs. 16A, 16B, 18, 19, 30C and 31).
Fig. 16A illustrates a construction 33 with a central hollow penetrator 137. Located

in the hollow space 38 of the penetrator 137 can be effect-supporting materials

such as including masses, respectively pyrotechnic technical materials or com-

.35 -



29 ALP exanple conprising a central penetrator 34 and four
pressure-generating el ements 35 30 arrangenent conprising decentralized
expl osive ¢ I inder 32 and two radially different pressure-transmtting

medi a 4F ard' 48 34° ALP cross-section conprising central pressure-generating
unit and add| tional eccentrically |ocated pressure-generating units 32
eccent ri calbugtibedatiesl Batessnrtee gesieg 2N/ AQ ast dhenentral fRillgw Bdna3Bitdd 37
Cross-secti Rnreclo r| Slecli’] cenetrgr tpé)ns ovtv-s a$§ l? tga’;or 137 | 4 solid
central penefiat & 238°Hr e BT GEEATTNG B f gressrre hadiipngengbe 60
-65 P1 mldo\/&ﬁ$or%n€manﬂir6u@ﬂﬂmhg%hﬁ|§]ecﬂﬁms§@b geem&étrr@t@éml@@tvwg

st ar-shaped cross-section 37 and relatively thin casing 2A, 2B 37 central

penetrator having star-shaped cross-section 38 ALP exanpl e conpri sing

central pengd b alQheB%ile SGUSH %seﬁ@&km'p%hétrg{OQSmégﬁgeeenn%% 3%&CE %”a'

penetrator having square (rectangular) cross-section exanpl e
conpri si ng @h$esddtive Zﬁagn@nftoslrASLma‘mdmzmlytwlSNanémlrﬁsereibersqrmnm elededts

ef fective nent 42 effectiyve se Xplosive se ment 44 connection
e 45 sactl 111 BroRbeeaetRrm g SRREM, 4 e B P EP &S Ser e caPPa s a7
48 47 out ersolilipen6@stion B4TaHeY peHet@tord®4 (b aQyRBhiekEOBigH eekBhistdB | nner
thick casing material of 46 49 ALP conprising additional thick outer casing

50 additi orRENetrAtiRk PEYSIhPWiit BPIspadaptedhinple 2R/ ieh§etyar Be(p@tasimegul ar)
cross-sect i fhend AHRIEXIEN S K NREE SN it Qéﬁéd%g(o?WEFd%Mh?%Qﬁe Bexagenal

el ements 53 53 hexagonal solid casing el enent 54 pressure-transmtting

medi um i n Frger A&We&s@mrt@lscdmcémmlmg ¢!@ar52|na¢1dabcbnmhem fog eaample,

addi ti onal X aFS| ngmg dd| 3%@5;1 casing for ALP exanple 52 57 filler nmass
bet ween 52 and5 8 AL exarrpl conprising four sub-penetrators 59 solid
sub- penetr at or

For the following figures, Fig. 17 should serve as a standard embodiment of an ALP

cross-section 120 in the simplest inventive configuration.

Fig. 18 illustrates an ALP construction 36 with a central penetrator 37 of star-
shaped cross-section and four symmetrically arranged pressure-generating elements
35. This star-shaped cross-section (as, for example, also the quadratic / rectangular
cross-section in Fig. 19 and the triangular cross-section in Fig. 30A}, serves for

suitable cross-sectional shapes.

Fig. 19 illustrates an ALP construction 38 with a central penetrator 39 with a
rectangular or quadratic cross-section and four symmetrically distributed pressure-
generating elements 35. These elements (e.g. explosive material cylinder) for
achieving a directed effect can be introduced, for instance, either completely or

partially into the central penetrator (see the partial view).

Fig. 20 illustrates an ALP construction 40 in accordance with Fig. 17 with two
respectively oppositely arranged casing segments 41 and 42 as an example for
possible different material coverings over the circumference or also for a different
geometric configuration of the casing segments over the circumference. Due to
external ballistic reasons, the different segments can also, however, be axially

symmetrically arranged.
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60 exanple for sub-penetrator of PELE construction 61 connection to
satellite ALP 45 62 outer casing of 58 63 filler medi um between outer
casing 62 %nﬁ E -CEenetrators 59 or 60, respectively 64 ALP exanple
conprising 't Yre V- penetrators 65 triangul ar casing of inner body 286 -66
P11G3. ": .;" 066 ALP exanple conprising a small solid sub-penetrator
67 having a triangul ar cross-sectional area 67 small solid sub-penetrator
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i nt er nal | y PRNPUWT 95 alsq e¥Pr¥ NS dnediy gy & Ffrpéf‘s;} RYPG "EBCHRR SAPePlft er nal | y

ALP 73 medidym tewesna%mmnere fldd @R ol whheeRAAkd WinbabYReR [hel ba).
el enent s 101 5 ALP exanpl e conprising special fornmed pressure-generating

el ement 76 76 special formed pressure-generating el enment 77 penetrator

conpri si ng ﬁl%rffllﬁlrsggl%s aer‘wcklbpgré§ r.'It3$1 \%ﬁh'%leé)méﬁtaqzﬁe&g‘rdé)é erat7095 43

Cross-section segnment as AL sure transmtti

Cross- sectuemmsegmanﬁeﬂﬁs&@nwmmirbenméeniﬂhgnents 79 82 pressure generating
el ement associated to cross-section segnent 79 83 notch in casing 78 84
eccentrically located pressure-generating elenment in Fig. 14 85 fragnent

form ng el engnss fiuetrg@Nn AOP d86MBIY deNivithali 8o rR@nedulg alupbiinpBskd agnEent s
or sub-projectiles generating / releasing casing 87 ALP exanple cogrr si ng

flam(;red tri ghels Ad anei 48 drerehy othiapan esldieofirvestasre t8e WE@HF'@%{P“E §Ylgr e
oa 87 89
In and Erﬂ'hw eﬁLﬂ cfr%gte?raé a\?/eﬁj@sﬂm &m‘eﬁén‘?g%-'ﬁerag ‘%rt ;gé; e war d

el ement 91 danm ng el énen ormof ca one-si pen eyl |
cl osur e di sfigurstictaand ngpreb@mnerids an example for casing-supported penetrators (“jacketed

penetrators”). Such types of casings can then be required for a few constructions
when, for example, they should be ensured a specified dynamic strength, such as
upon firing, or when axially arranged modules should be bound together by means
of such a guidance or support casing at least during firing, and along the trajectory
to the extent that such functions are not assumed by correspondingly to designed

propulsion mechanism.

Fig. 24 illustrates an ALP assembly 49 with a central explosive material cylinder 6C
in the pressure-transmitting medium 4 and an internal jacket 2A/2B in connection
with a relatively thick outer jacket 50. Alternatively, it is also possible to employ as
a central pressure-generating unit, a hollow cylindrical explosive material in
accordance with 6E from Fig. 21. Then there is also obtained the combination
possibility pursuant to Fig. 21. The internal jacket 2A/2B can be constituted in this
instance of heavy-metals such as WS, a tempered metal, a pressed powder or also
of steel; the outer jacket 50 similarly of heavy-metal, steel or cast steel, light metal
such as magnesium duraluminium, titanium or also from a ceramic or non metallic
material. Lighter materials which increase the bending resistance (e.g. for avoidance
of projectile fluctuations in the barrel or during flight), due to their utilization in the
outer casing are technologically of special interest. They can form an optimum
transition to propulsion mechanisms, and for a limited projectile total masses

increase the design ranges (surface weight balance). In that also pre-manufactured
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93 tip as damm ng el enment 94 ALP projectile exanple conprising active
internal nodule 95 to be inserted separately 95 internal nodule -67 P1
163 : WU 983,'1%e&n(?l cylinder of 95 97 outer dianeter of 95 98 internal

vol ume of 95 {( i ng) 99 projectile conprising central pressure-generating
unit 100 and F)r e-fabricated casing structure fragnents 100 100 central

pr essur e- gdréher aGiyelranpasentocamalsp be-ipuedycedt een baASABtAINaY fem Be( shel |

el enent s) ]Aegélalng{@qél’;\ilnl %?Z’EtEﬁgﬁ %% %?i}rg&anmv%%tiag;% projectile having three

zones and par n ectile having three zones and ALP
nodul e in central part 105 projectile having three zones and ALP part in
tail end 1 t em projectile havi t hree zones and two P parts (tip
and tall end- R APSHBFA FHOSF RETIN Bh BIRUAR KL BrTRRE R 1" AREPSSTTRT &y her
in forward a8mbD8otobr SiHRH RtdAiRYRFBLENYMHighendey uideesSHI sy gengr ating
el ement 109 ALP sinul ation exanple wth a conbi nati on of the pressure

gener at i on tBfs maer phdunatemins warch isiased Afithe) INVEOBOR v BPt RourpiAtoasresific

accel erati , f e : | r A1 f

casi g st huaRe Heptroofid EanRRiANGRBRR I epOTheY plutinh BB 0 1
t he remai nidgigoaéigumgo@sis stilFugthedbBati8edXTHusl angtthnamplheble dat, dor
pressure-transmttjing nedium1l 24 1 14 nam cal | enerated | ongi tudi nal

P ooures | (oRB s 4be A Seeatop Gouaeibindye e i AEb B¢ drehL derce
segnent in fELgl-ar&féa%blprJe@dthémimg; iBRAEN 6ABhMIBURE BRI tagEhend 8Bsehudrt to

projectile exanple for separation 118 fuse cord-|ike detonator in tai|l end
area of Fi ghe disintegrpgion pehe degelrates heteoshavtst stilhbe aabiexed arhvgh pengtiaying12

120 ALP st a[Q1 4, RS RaiSRRk] gghejc%}orgl. exi glass as pressure-transmtting
a

medi um 122 um i um as pressure-transmtting medi um 123 begi nning fissure
formation with liquid as pressure-transmtting nedium 124 water as
pressure-t er%g'szr% EI;[ulstr]rgter;ea(:!'al KU?: assembly 52 with a hexagonally-shaped central part with
a pressure-generating element 60, a pressure-transmitting medium 54, a fragment
ring of preformed sub-projectiles (or fragments) with non-circularly shaped cross-
section 53, in which, for example, there can again be arranged massive or solid
penetrators 59 or PELE penetrators 60, or satellite-ALPs 45. However, it is also
contemplatable to provide connections / lines / explosive cords 61 between the

central pressure-generating element 60 and the peripheral satellite ALPs 45.

Fig. 27 illustrates an ALP assembly in accordance with Fig. 26 with additional jacket
or casing 56. For this element 56, there are also applicable the embodiments as
described with regard to Figs. 23 and 24. The partial segments between the
hexagonally-shape sub-projectile 53 and the jacket 56 can contain, for instance, a

filler mass 57 in order to achieve diverse side effects.

Fig. 28 illustrates the example of an ALP projectile 58 with four {(here, for example,
circularly-shape) penetrators (e.g. in a massive or solid 59 or PELE constructional
mode 60) and a central accelerating unit 16 in combination with a pressure-
transmitting medium 4. Between the inner components 59 or 60 and the outer
casing 62 there can be arranged a filler medium 63 which again, in turn, can be

designed as an active medium or which can also contain such parts or elements.
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- 68 P11631!11v0 125 casing fragnents with plexiglass as nmedi um 126
begi nning fissure formation with plexiglass 127 casing fragnents with

al um ni um sﬂqéquy1128 ALP conprising eccentrically | ocated
pressure-generating.elenment 84 and liquid 124 IFig. 47B) or alum nium 123
(Fig. 47C) as transmtting nmedium (ref. Fig. 14) 129 casing fragments with
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element 35 and liquid as nedium (ref. Fig. 16B) 136 casing fragments (Fig.

48B) 137 cESHPIPAPIERYRIGSRESHATY eHEIS easHd 198 Basitady thisa@nme $8mds fag
junction at J tion (signal line) between pressure
generators'%%apﬁggkgﬁgﬁ%ﬁ%ﬁfﬂﬁﬁp Cross-section conprising
pressure-generating el enents 25A distributed over the cross-section 143 ALP

cross-section, c ri sin entral pressure-generating. element 26
ot essur o- gdneka RGN BIo ST pets Bt Y BATEASGOR PhaeF GUSt 3L SHeiP'e 44
axially syrggtigirGtiah FaFEMEcEnjWMdiBntwien iRdbakent idéd@Ient penetrator variant

pressuretransmtting nmedia 4D and 4E 145 ALP cross-sectjon_conprising an
eccent ri cal8§Withcatddrahresstiper Gdneaving adrianuuter 0SB tivact POR'FaYEs 147

ggg}ﬁnggagi e Buih Jnsy B ohethdrt Boh QLT Mchin By &F Rl Mkl OMaRRRF By HAEs! | P

68. These can be initiated either commonly or separately.

In the cross-section 69 illustrated in Fig. 30B, the triangular central penetrator 70
which fills out the entire inner cylinder, divides the interior surface into three
regions, which are each equipped with a pressure-generating element 68 and a
pressure-transmitting medium 4. As in the example of Fig. 30A, they can also be
commonly or separately activated or initiated. It is also contemplatable, that by
means of a separate triggering of the element 68 there can be achieved a controlled

lateral effect.

in the cross-section 285 illustrated in Fig. 30C there is arranged in the cylindrical
inner space or respectively, in the pressure-transmitting medium 4, a triangular
hollow element 286, whose internal space 287 can be additionally filled with a
pressure-transmitting medium or other materials enhancing the effectiveness, such
as reaction capable components or combustible fluids. For the triangular casing 65
of the element 286, there are the applicable the already above-described conditions.
As in Fig. 30B, there are provided three pressure-generating elements 68. Upon the
ignition of only one element 68, there is produced a clearly asymmetrical pressure
distribution and a corresponding asymmetrical sub-projetile or respectively, fragment

covering of the encompassing space (the attached surface).
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Pl 16 3 V1%0 150 hol | ow space between tip and pressure nmedium4 151
partial casing in Fig. 48B 152 signal lines 1 53 tip formw th pulled-up
pressure-transni t;tVi ng medi um 155 auxiliary neans 156 pressure-transnitting
medi um pul | 8d-'68 Yt o the tip 158 Iiquid medi um adj acent to casing 159

| eaked out liquid nmedium1 70 ALP exanpl e conprising sub-projectile rin
171 sub- pr ojreotder && compiers thy 2xplanatior] witkaegard3oifige 3t a@%@b rf*ﬂ4398beg,

cylindrical .hollow bodigs._as sub-prgjectiles i
sub- proj ect i Uélrﬁﬁesl%ﬂkgét r%lil-_%%g'ggsu §: E’]ﬁ yj"ﬁ%‘t '?‘Fgéicgﬁq@%&i@lﬁ\?\%ﬁ?cuebg t(h IeSL
test) 181 fagpemdisg abtiag J90 Rrfatmed sitdfegratimter{ bgimeastof a 82 cifarne part

fragnments in dually illumnated x-ray flash imge (|ISL test? ri |
petvoen 28 369 Dol S e S e e Gy s R P
ragments i Suhr RS QhRSHitiSS nBRNEE At IAMb RESInNAP6H 1RO ighTorcyt bRgrdneal t i
Fig. 49C D 548 Ll;ore In é;}rleiénderl 247 249 pi s?toﬁ-l itkelgggtr(% iyn F?g. 4519%/paDﬁ251)n

auxi liary tig8, (erg.resusits o5 asyraeiiénal seeperiertin g IRAPGRVFIGIMD] 252 i nert
buffer zone | solid element / projectile core | fragment part (Fig. 421 253
solid nodul éj/mf-"%ttl?nr'mdul e | explosive nodule (Fig. 42) 254 forward
separating charge (Fig. 42) 255 blast off disc (Fig. 421 256 PELE type tip
257 casing r]rr?ttr?é IA(Elli‘ cfrgés-ga%l?i%ne%(Pf%lrdgtlrgtgd%r?%ig@%qz,iri]rgsicgr%uggt(?cimuvn\’/‘ifﬂgg. 30B the
central penetrator {or the central module) 71 has a triangular cross-section and is in
itself an ALP. Between this central penetrator 72 and the casing 301 there can be
found, e.g., air, a fluid, liquid or solid material, a powder or a mixture or composition
73 (ref. to commentary with regard to Fig. 28}, and in addition thereto further
pressure-generating bodies 68 in correspondence with Fig. 30B. The central
pressure-generating element 6E and the peripheral pressure-generating elements 68
can also here be interconnected so as to achieve a specified effect. Naturally, they
can also be separately activated. Thereby, for example, it is possible upon approach
to a target to activate the lateral components, and the central ALP at a later point-

in-time.

The numerical simulation has verified that at a suitable selection of the pressure-
transmitting medium (e.g. liquid, plastic such as PE fibreglass-reinforced materials,
polymer materials, plexiglass and similar materials) also at an eccentric positioning
of the pressure-generating components, quite rapidly there takes place a pressure
compensation or balancing which, in a first approximation supports a uniform dis-
integration of the casing or, respectively, a correspondingly uniform distribution of
sub-projectiles (ref., e.g., to Fig. 46B). Thereby, it can also be quite comprehensible
in particular for not rapidly pressure-compensating materials through a suitable
configuration of the pressure-generating components, to cause certain effects or
desired disintegrations. Thus, for instance, Fig. 32 illustrates as an example a
penetrator cross-section 75 with a pressure-generating unit 76 with a non-circular

cross-sectional shape.
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P 1163 ' WO 259 hol |l ow space in tip 260 tip with active disintegration
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space of 28BNavefetP i @M rie natiNdas EB%CiMquQK‘é%PBO%%FWGS@W%3@5— shaped
I nternal body 289 form ng four chanbers 289 cross-shaped internal body of

288 290 casing of 288 -71
The heretofore illustrated embodiments each relate, in accordance with the

complexity of the construction to preferably medium or large-calibre sized
penetrators. For warheads, rockets or large-calibre ammunition (e.g. for firing by
means of howitzers or large-calibre naval guns) technologically more complex
solutions are possible, especially with separate (e.g. through a radio signal) triggered

or fixedly programmed activation in predetermined preferred directions.

Thus, Fig. 33 illustrates an example of an ALP projectile (warhead) 77 with a
plurality (here three) units 79 (cross-sectional segments A, B and C, for instance
with a separating wall 81) which are distributed over the cross-section, which also
functions separately presently as ALPs (pressure-generating elements 82 in
connection with a corresponding pressure-transmitting medium 80), and which can
be separately actuatable, or actuated among each other by means of a conduit 140
or through a signal (interconnected). The three segments are either completely
separated or possess a common casing 78. This casing 78, for example, can provide
for the support of a desired disintegration with matches or slits 83, recesses or
other mechanically or possibly laser-generated or material-specifically-required

changes along the surface.
It is understandable that such engagements into the surface of the fragment-
generating or sub-projectile forming or emitting casing 78 are basically possible for

all illustrative embodiments in accordance with the present invention.

In a modification of the embodiment of Fig. 13, the ALP cross-section can,

however, also be provided with an eccentrically positioned pressure-generating
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In that in the heretofore embodiments, explanations and descriptions with regard to
the present invention there has been indicated an almost universally great spectrum
of possibilities of variations on the basis of a multiplicity of examples, hereinbelow
there is described in the following the designed-oriented view points. Thereby,
besides the corresponding numerical simulations there also provided projectile
concepts, which not only illustrate the power capability of the presented principle as
an inert projectile, e.g. as PELE penetrator, but also especially explain the
capabilities of modular constructions under the combinations of different power

carriers in an effective technologically ideally explanatory manner.

The damming assumes with pyrotechnic installations basically a great significance,
inasmuch as it quite essentially influences the propagation of the shock waves and
thereby also the achievable effects. The damming can be statically effected by
means of constructive measures, or dynamically, i.e. on the basis, of mass internal
effects of suitable pressure-transmitting media. This is, in principle, also possible
with liquid media, however, only first at extremely high impact or deformation
velocities. Presently determined is the dynamic damming through the propagation
speed of the sound waves, which determine the loading of the pressure-transmitting
medium. Since, at the utilization of active laterally effective penetrators (projectiles
in an especially measure for airborne bodies) there must be calculated also with

relatively low impact speeds, the damming must be preferably carried out through
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bundl e 343 343 active effective body bundle 344 torpedo head 345 gui ded

torpedo wi iy a40littialibd ¥xShpRSIbY fheSdRUBH g3H 0 r84duragbh¥Rtifh 3088erdd Gutifg pedo
with effecti've body bundle at tip and tail end 348 central unit 349 high

speed tor pedwdwiction gvniacegneawton dhes fiec exyerlsodie BBEaBET ACFYedébfect i ve
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_ rreraft’ 'suppor container wth active e fective unit 354
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357 autononously flying container with active effective unit 358 ai ft
support ed 6f5ké@t20|$6ﬁ5@gqr9€rﬂlsﬁaﬁg}"§9ofﬁ(@itﬁérC'%i“feho hﬁ'ﬁM&Wﬁ’f‘iﬁfﬁf %é“?r:ﬂ\qurc’?

stages 359 nn%%%t_%ffoﬁﬁg which are conceivable for a partial or complete constructive
damming of the pressure-generating elements, for instance, in the form 6B (ref. to
Figs. 6A through 6E and Fig. 7), there is also represented in Fig. 34 a damming

element in the form of a cylinder 91 which is open at one side.

The type of damming which is of particular interest regarding projectiles or sub-
penetrators pursuant the present invention for the introduced pressure-generating
elements, resides in the combination with a fragment module. Thus, Fig. 35 shows,
as an example, an ALP projectile 84 with a fragment module 85 located behind the
tip. This concurrently serves as a damming for the pressure-generating element 6B
and for the initiation of the triggering in the pressure-generating element (explosives
cord) 6C. As a further technical variant for such types of penetrators, there is
ilustrated in Fig. 35 a fragment or sub-projectile generating or emitting casing 86
with a conical internal space 222. It is also contemplatable that an external conically
extending fragment casing (conical jacket) can be employed without any restriction

in the described operative principle.

Fig. 36 illustrates a further example of a penetrator 87 with a damming module 91
{e.g. for an improved triggering initiation), whereby the module 91 encompasses the
pressure-generating element 6B, which itself extends into a lengthy pressure-
generating element of conical configuration. With such types of conical elements 88
there can be generated in an extremely simple manner different acceleration forces

across the length of the projectile or penetrator. It is also contemplatable to be able
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defornmabl e nmetals or their alloys, duroEIastlc or thernoplastic synthetic
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Bt i xtur 8 07 R, RLFPRREnT RERE] f<*desBh0 S8e SRl AGRENGATRE ' =

ef fective hipdymaotDEdI HYOoOB4EMgone of preceding clainms, characterised in
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material s. dnctMindtld neroBLERST bV BLIRAHYGLASCIRNEiInMid htaRORER, Ohaky e&edi ng
clainms) characterised in that the pressure-transmtting nedi um(§4) S
n

pasty, gel #tiusbue pogrilibities arefgvailabler Thesguiad, for example, be introduce
available and correspondingly sealed hollow spaces. Such types of hoilow spaces
can also be filled, for instance, with a grid like or foam like fabric, which can be
saturated or filled in with the introduced fluid. A particularly interesting constructive
solution consists of in that liquid media be introduced by means of correspondingly
pre-finished, and as a rule prior to assembly, filled container. However, it can also be
interesting from the standpoint of technological utility, that such containers are only

filled in case of utilization.

Fig. 37 illustrates an ALP example 94 with modular internal construction {e.g. as a
container for fluids). In this example, the internal module 95 having the outer
diameter 97 and the internal cylinder, respectively, the inner wall 96, are introduced
into the projectile casing 2B (slid in, inserted turned in, vulcanised in, glued in).
Through a manner of construction of that type, it is not only possible to be able to
exchange individual modules or to insert them later on, but also the pressure-
generating element 6C can be introduced only upon need. This type of construction

is especially advantageously applicable for active arrangement in accordance with
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must only expediently be considered hereby that an exchange of individual

components will not cause the overall behaviour of the projectile to change with

respect to its internal and external ballistics.

Fig. 38 illustrates an ALP example with preformed casing structure fragments /
casing segments in a longitudinal direction of the casing 102 and a central pressure-
generating unit 100. Separation 74 between the individual segments 101 can be
effected by means of the pressure-transmitting medium 4 or as a chamber filled
with a special material (e.g. for shock damping and/or for connection of the ele-
ments) (for example, prefabricated jacket as its own, exchangeable module) - ref. to
the detail drawing. The interspaces 74 can also be hollow. Obtained thereby, for
example, is a dynamic loading of the casing 102 which is extensively variable over

the circumference. Through the changing in the width of the stage by the separation
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arranged leads to solutions as illustrated for example in Fig. 39. Hereby this relates to an ALP

projectile 170 with a jacket of pre-finished fragments or sub-projectiles 131 which
are encompassed by an outer jacket (ring/sleeve) 17. On the inside, the bodies 171
retained either by an inner shell / casing 133 or a sufficiently rigid pressure-

transmitting medium 4.

The component 171, especially for large-calibre ammunition, or for warheads, or for
rocket-propellant projectiles, allows for an usually great latitude with respect to the
active bodies which are to be employed. Thus, for example, in the simplest case
these can be constructed as slender cylinders from different materials. Furthermore,
they can by themselves again be designed as ALP 176 (partially drawing A), some-
what in connection with the centre pressure-generating element 6 A/6B/6C, and/or in
connections with each other, or in assembly or a combination of modular groups for
the generation of a directed fragment / sub-projectile emission. Moreover, the sub-
projectiles 171 can be constructed as PELE penetrators 179 (partial drawing B). Just
as well these elements 171 can represent tubes 174 which are filled with cylinders
of different lengths or, respectively different materials, with balls among other

prefabricated bodies or fluids (partial drawing C).

The modular conception of a projectile or penetrator in conformance with the
present invention facilitates that the active zones and the required auxiliary
arrangements can be optimally positioned or expediently subdivided. Figs. 40A to
40D hereby provide explanations for the example of a three-part projectile with a

front, middle and rear zone.
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that the effective body (1) is spin-stabilized or aerodynam cally
stabilized or is firable with a conpensating spin. _79 P1! 6 3.

~,."~ 0 Fig. 40D illustrates an example of an ALP projectile 106 with an active tandem
arrangement (Tandem - ALP). The auxiliary arrangement 155 which is provided for
the two active parts is hereby arranged in the middle region. Naturally the two
active modules 6B of the tandem arrangement can also be activated separately or
initiated. It is also possible to provide a logic junction, for example, by means of a
delay element 139. The auxiliary arrangements 155 can also be arranged so as to be

decentralized or remote from the centre axis.

A further technically interesting variant in a modularly assembled projectile or
penetrator is either a technically specified or dynamically effected projectile division
/ separating of the module. The dynamic division / separating can hereby be effected
during flight, prior to impact, at the point in time of impact, or during penetrating
through the target. The rear module can also be first activated within the interior of

the target.

Fig. 41 illustrates an example for a projectile separation or respectively a dynamic
division into individual functional modules. Hereby by means of a rear separating
charge 251, the tail end can be expelled away. The charge 251 also serves for the
pressure build-up in an active inert module 251 which is inertly conceived as a PELE
penetrator. Concurrently, by means of the separating charge 251, there can be

effected a tail end expulsion with further lateral effects which are produced by the
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buffer element 252 can be equipped with a separating disc 255 with regard to the
front active part (or rear part}, or by itself by means of a ring-shaped pressure-
generating element 6D so as to achieve a lateral effect. Furthermore, there can also
be provided an auxiliary tip 250 at the rear projectile part, which projects into the

buffer element 252.

In Figs. 42A to 42F there are illustrated examples for the configuration of a

projectile tip (auxiliary tip).

Thus, Fig. 42A illustrates a tip 256 with integrated PELE module, consisting of the
end ballistically - effective casing material 257 in combination with an expansion
medium 258. In this embodiment the tip is further provided with a small hollow
space 259, which at expediently on the function of the PELE module, especially at

an inclined or sloping impact.

Fig. 42B illustrates an active tip module 260 consisting of the fragment jacket 261
in connection with the pyrotechnic element 263 pursuant to Fig. 6E and a pressure-
transmitting medium 262. Here, it can also be expedient to melt the tip casing 264
with the fragment jacket 261. A still simpler construction is obtained by eliminating
the pressure-transmitting medium 262. At an activation, the splinter form a down in
the direction of the illustrated arrows, which not only achieves a corresponding
lateral effect, but also for more increased inclined or sloping targets for an allows

expectation of an improved impact behaviour.

Fig. 42C illustrates a tip configuration 295 in which a pressure-generating element

pursuant to 6B projects partly in to the massive tip and into the projectile body, and
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With the simulation, the dimension basically does not play any role. This is merely in
the number of the necessary grid points and in advance sets a corresponding

computer capacity. The examples were simulated with a projectile or respectively a
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1<1l 123b(3rﬂe§94ﬁr@ 1303 &tHidk wall thickness). This wall thickness is, in a first instance,

determinative for the projectile mass, and for cannon-fired ammunition is determined
primarily from the power of the weapon, in essence, the attainable muzzle velocity
for a specified projectile mass. For airborne bodies or rocket accelerated penetrators,

the design spectrum is also significantly higher in this regard.

inasmuch as the examples, for the largest part, pertain to basic functional principle,
which can be advantageously employed especially for large-calibre ammunition or
for suitably dimensioned warheads or rockets, there is also afforded a corresponding
dimensioning. Understandably, however, all illustrative examples and all positions
are not bound to a specific scale. It is merely the question of a sensible miniaturi-
zation of complex structures, also in conjunction with an eventual question ass to

costs which must be considered during implementation of the invention.

As the material for the casing producing the fragment / sub-projectiles, there was
assumed tungsten / heavy metal (WS) of an average strength (600 N/mm? up to
1000 N/mm? tensile strength) and corresponding elongation or stretching {3 to
10%). Inasmuch as the deformation criteria which underlie this invention are always
fulfilled, in order to ensure a desired disintegration, and one is not dependent upon a
specified embrittling behaviour, not only can one reach back to an extremely large
material palette, but the spectrum within a family of materials is similarly quite
extensive and is principally determined only through the stresses encountered during

firing or other requisites on the part of the projectile construction.

Basically, for active arrangements in the context of the present invention, for the
non-activated instance of utilization there are valid the same considerations and
selection and/or design criteria as with PELE penetrators (as in DE 197 00 349 C1).
In addition thereto, as a decisive expanse relative to the PELE principle for an active
laterally-acting penetrator, practically no restrictive criteria for the determination of

material combinations need to be considered. Thus, for example, the pressure-
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of its velocity. This determines merely the penetrating power of the individual
components in the direction of flight and for the laterally accelerated parts in

combination with the latera! velocity, the effective impact angle.

Pursuant to the above embodiments it is completely possible to expand an internal
cylinder possessing a high density (up to, for instance homogeneous heavy or
hardened metal, or pressed heavy-metal powder) by means of a pressure-
transmitting medium and thereby as a pressure-transmitting medium to disintegrate
and to radially to accelerate an outer jacket of lower density (e.g. pre-fabricated

structures hardened steel, or also a light-weight metal).

Furthermore, due to the previously specifiable pressure generation and the
necessary pressure level, respectively extent of expansion, almost every suitable
jacket construction, inclusive prefabricated sub-projectiles, can be dependably
radially accelerated. Thereby one is not subjected to the restrictions of a
spontaneous disintegration with the restricted possibilities concerning desired
fragment / sub-projectile velocity, but there can be realized extremely low lateral
velocity in the magnitude of a few 10 m/s, up to high fragment speeds {(above 1000
m/s) without necessitating, any special technical demand. Computations and
experiments have shown that the necessary pyrotechnic mass is basically extremely
small, so that the utilization in, a first instance, is determined by additive elements
and desired effects. Therefore it is possible to proceed in that for penetrator masses
in the range of 10 - 20 kg, minimum explosive material masses in the magnitude of
10 g are adequate. For smaller penetrator masses, this minimal explosive material

mass is correspondingly reduced further to values of 1 to 10 g.

Thereafter, in Figs. 43A to 45D there are shown three-dimensional numerical
simulations for relatively simple assemblies, in order to physically, and mathemati-
cally cover the above-represented technical explanations and implemented examples
in their basic points. In order to render more clearly the deformation of individual
parts, especially that of the casing, the representations of the deformed parts are

frequently rendered visible through the detonation of the produced gas and the
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the casing 2B {ref. to Fig. 1B), and a compact acceleration / pressure generation unit
6B with an explosive material mass of only 5 g. As the pressure-transmitting
medium there was employed liquid medium 124 (here water; construction pursuant

to Fig. 4A).

Fig. 43B illustrates the dynamic disintegration at 150 microseconds {us) subsequent
to the ignition of the explosive charge 6B. For the present configuration, there are
formed six large casing fragments 111 and a series of smaller fragments. Similarly,
easily recognizable is the deformed cover 110B which is accelerated in an axial
direction. Exiting at the rear side of the cylinder is the accelerated liquid pressure-
transmitting medium 124 (exit length 113). In the forward region the pressure-
transmitting medium 158 contacts against the inside of the casing fragments, a
portion 159 has exited. Furthermore, at this point in time the beginning fissures 112
and the already produced longitudinal fissures 114 indicate that already for an this
extremely low explosive material mass the ductile selected casing wall completely
disintegrate. Concurrently, this deformation image documents that the perfect

functioning of a construction of this type in accordance with the invention.

Fig. 44A illustrates a similar penetrator as is shown in Fig. 43A. The dimensions of
the ALP 108 remain unchanged, merely the pressure-generating element was
modified. It relates to a thin explosive material cylinder 6C (an explosives cord)

according to Fig. 4F.
Fig. 44B illustrates the dynamic deformation of the ALP 108 at already 100 us after

to the ignition of the charge 6C. The corresponding pressure propagation and

pressure distribution was already explained with regard to Fig. 10.
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pressure-transmitting medium 150 us after the ignition of the pressure-generating
charge 6B. The accelerated casing segment 115, the ripping open casing segment
116 and the reaction gases 146 can be readily recognized. The liquid medium 123 is
only slight, accelerated, meaning, with the discharge length 113. The beginning
fissure formation 123 has already propagated up to one-half of the entire casing

length.

In Fig. 45C, with plexiglass was calculated as being the pressure-transmitting
medium 121. The dynamic expansion 125 of the casing 2B and the beginning
fissure formation 126 at 150 us after ignition is somewhat lower than in the

example pursuant to Fig. 45B. The discharge of the medium 125 rearwardly is

extremely slight.

For the numerical simulation pursuant to Fig. 45D, aluminium was employed as the
pressure-transmitting medium 122. The deformation of the casing 2B at 150 us
after ignition if very defined in the region of the pressure-generating element 6B.
The casing fragments 127 are locally already intensely expanded. A fissure
formation in the longitudinal direction of the casing 2B in contrast therewith {Figs.
45B and 45C) has not yet occurred, and the discharge of the medium 122 rear-

wardly is negligibly slight.

In Fig. 46A there is presented an ALP 128 with an eccentrically positioned pressure-
generating element 35 in the form of a slender explosive material cylinder. In this
arrangement there was effected an opposite positioning of liquid (water) 124 and

aluminium 122 as the pressure-transmitting medium.
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46A with aluminium 122 as transmitting medium at 15 us after ignition. Here the
original geometry also shows itself in the disintegration picture. Thus, the case
fragment 130 is intensely accelerated at the contacting side by the pressure-
generating element 35, and the casing is intensely fragmented at this side, whereas
the lower side which faces away from the charge 34 still forms a shell 131. At this

point in time in the computation there can be recognized the inside merely beginning

constructions (fissures) 132.

Fig. 47A illustrates an ALP 135 with a central penetrator 134 consisting of WS, of
the for the WS casing mentioned quality, and with an eccentrically positioned
pressure-generating element 35. As the simulated deformation image at 150 us after
ignition illustrates in Fig. 47B, notwithstanding the selected liquid 124 as the
pressure-transmitting medium, there is obtained a clear distinction with respect to
the fragment or sub-projectile distribution over the circumference. Thus, the casing
fragments 136 are more intensely accelerated on the side towards of the pressure-
generating element 35. Towards the front, there is partially recognizable the

accelerated liquid medium 159.

The comparison which Fig. 46B renders evident, in that the difference in the
deformation image is due to the central penetrator 34. It acts, as already mentioned,
apparently as a reflector for the pressure waves which emanate from the explosive
material charge 35. Thereby by means of the simulation there is provided the proof
that with such type of arrangement there can be achieved controlled directionally-
dependent lateral effects across geometric designs. It is also significant that the
central penetrator is not destroyed, but is merely displaced downwardly, in effect,

deviating from its original trajectory.
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The previously illustrated simulation examples interlink the already described
individual components as already described with regard to Figs. 2A, 2B, 4B, 4C, 4H,
6E, 12, and 40A to 40C relates to a spin or aerodynamically-stabilized ammunition
concept, which especially in conjunction with the present invention always address
and basic ammunition module concurrently evidence: tip, active laterally effective
module, PELE components (to the extent as not combined with the active
component), and massive or, respectively, homogenous components. Such

constructions are illustrated expediently by the following Figs. 48A to 48C.

Fig. 48A relates to a three-part modular spin stabilized penetrator 277, constituted
of tip module 278, a passive (PELE) or massive module 279 and an active module
280. The auxiliary arrangements can be located, for example, in the part 282 en-
compassing the active module, in the tip module 278, or in the tail end region, or as
already described can be divided. The active module 280 is preferably closed off at

its tail end with a damming plate or disc 147.

in Fig. 48B there is, for example, illustrated a four-part, modular, aerodynamically
stabilized projectile 283. It consists of a tip module 278, an active module 280 with
a damming disc 147 against the, for example, hollow or inadequately dammed tip, a
PELE module 281, and a tail end portion 284 which is homogeneous and is
connected thereto. Thereby are thus listed the essential projectile penetrator or
warhead components, which can occur in complex built-up active bodies. However,
it is understood in itself that one intends, pursuant the range of utilization, to
conceptualise a simplest possible variant. Hereby, it is of surely great advantage

that a plurality of module assumed dual or multiple functions.

In Fig. 48C there is illustrated a projectile 276, in which cylindrical 247 or piston like

part 249 is located in the active part behind the disc-shaped pressure-generating
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The piston-like part 249, for instance can possess a spherical or a conical shape
185 on the side facing the pressure-transmitting medium 4 (see detail drawing Fig.
48D}, so as to during the pressure introduction, the medium 4 in the region of this
cone is laterally accelerated more intensively. That type of piston for densification or
for subjection of a medium to pressure is described for example in patent document
EP O 146 745 A1 (Fig. 1). In the contrast with the therein provided mechanical
acceleration through the impacted ballistic hood and, possible {upon an inclined
sloping impact) intermediately connected auxiliary means and they thereby raised
question of a perfect axial movement initiation, at a pressure subjection by means of
a pyrotechnic module, the piston 249 is always axially accelerated. Moreover, it can
also be encompassed by the medium 4 (in effect not the entire cylinder will not be
filled out). As a result, the produced pressure can expand in the medium 4 through

the forward annular gap 184 between the outer casing 2B and the piston 249.

For a verification of the invention there is in the interim carried out in the ISL were
also experiments on a scale of 1:2 in completion of the numerical simulations for a
basic proof of the operativeness of an arrangement in accordance with the present

invention.

As an example, Fig. 49A illustrates the original penetrator casing 180 (WS, diameter
25 mm, wall thickness 5 mm, length 125 mm) and a part of the found fragment

181.

Fig. 49B illustrates a dually illuminated x-ray flash image, approximately 500 us
subsequent to the initiation of a triggering impulse, with the fragments 182 shown

uniformly accelerated over the circumference.
Water was employed the pressure-transmitting medium. For pressure generation

there was used a explosives cord-like (diameter of 5 mm) detonator simply inserted

into the liquid, possessing a 4 g explosive material mass. The mass of the WS
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19.6 g. The ratio of explosive material mass {4 g) to the mass of the inert pressure-
transmitting medium (19.6 g) thus was 0.204; and the ratio of the explosive
material mass (4 g} to the inert projectile mass (casing + water = 711.6 g) thus
was 0.0056, corresponding to a component of 0.56% of the inert total mass. The
values for these ratios are still reducing for larger projectile configurations, or are

increasing for smaller projectiles.

The implemented experiment proved that an inert penetrator with a ratio relative to
the overall mass by extremely low pyrotechnic mass of the pressure-generating
arrangement was about 0.5 to 0.6% of the inert total mass of the penetrator at a
corresponding dimensioning of the projectile casing, and the inner space filled with a
suitable inert pressure transfer medium allows itself to be laterally disintegrated by

means of a pressure pulse initiated by a triggering signal of a detonator.

The implemented experiment is only one example for a possible embodiment of an
ALP projectile. From the basic principle of the invention, however, there are no
restrictions to the configuration or to the end ballistically effective casing and its
thickness or respectively its length. Thus, the laterally effected disintegration
principle functions for thick-walled casings (for example, a WS wall thickness for a
penetrator diameter of 30 mm), as well as for extremely thin casings (for example, 1

mm titanium wall thickness for a penetrator diameter of 30 mm).

With respect to the length, it is applicable that the ALP principle similarly functions
as well for all conceivable and ballistically sensible values. For example, the
length/diameter ratio (L/D) can lie within the range of between 0.5 (disc-shape) and

50 (extremely slender penetrator).

For the ratio of the chemical mass of the pressure generating-unit relative to the
inert mass of the pressure-transmitting medium, there is basically only the restriction
to the extent in that the produced pressure energy be assumed in a sufficient

measure and suitable timed succession from the pressure-transmitting medium and
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For the ratio of (chemical) mass of the pressure generating unit to the inert total
mass of the penetrator / projectile / airborne body, due to the implemented 3D
simulations there were determined extremely small values within the range of
0.0005 up to 0.001, during the experiment a value of 0.0056. From this there can
be prognosticated that even for extremely small projectile configurations, in which
the active laterally effective principle can still be sensibly introduced, a value of 0.01

iS Not exceeded.

In the invention there is obtained a multiple configuration of an active laterally
effective penetrator ALP (projectile or airborne body) with an integrated dis-
integration arrangement, the last finally signifies that for all conceivable scenarios of
utilization there is necessary only one projectile principle of the inventive con-

figuration {universal projectile).

In Figs. 50A to 53 there are illustrated a series of examples for projectiles with one
or more active bodies according to appended claim 30. These examples thus relate
to aerodynamically stabilized projectiles, however, in considerations can also be

applied to spin-stabilized projectiles. Hereby, naturally there may be expected, due
to the stabilization and the thereby connected limited constructive lengths, various

constructional limitations.

Fig. 51A is an aerodynamically stabilized projectile 302 in a most general form,

which in its entirety should be designed as an active effective body.

Fig. 51B illustrates a corresponding example for an aerodynamically stabilized
projectile 303 with an independently effective, centrally positioned active effective
body 304 pursuant to the invention. For the configuration of this body 304, in Figs.

15 to 29 there already provided a series of examples.

In Fig. 51C there is again represented a aerodynamically stabilized projectile example

305 with a plurality of active effective bodies or respectively projectile stages with
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embodiments in Figs. 26 and 27. Pursuant to an intermediate stage 311 there
follows a stage 308 with a crown or respectively a ring bundle 309 of active
effective bodies 307. In this example the stage 308 possesses a central unit 310.
This, in turn can be either constructed again as an active effective member pursuant
to the already described examples, or can also represent a central positionally inert
penetrating body. A further possibility consists of in that this central body 310 can
have associated therewith specified, e.g. pyrophoric or pyrotechnic active
mechanisms. Pursuant to the intermediate stage 313, which for example can
contain control or respectively triggering elements, there follows a further example
for an active stage 312, This is formed from a bundle of 4 active segments 314
(ref. to Fig. 30B). This stage contains here a central unit 366 for which there can be
applicable the considerations mentioned with regard to the central body 310. This
stage can also serve for the lateral acceleration of the active segments 314.
Naturally, such stage can also be eliminated. A further example for a segmented

stage was also illustrated already in Fig. 33.

Figs. 52A and 52B illustrate two examples for the lateral acceleration of active
effective bodies. Thus, Fig. 52A illustrates the fan-shaped opening of a stage 306
which is constituted of a bundle of active effective bodies 307A. For this purpose,
the central body is replaced by a unit 315 with an accelerating module 316 in the
forward region. Through this arrangement of the pyrotechnic unit 316 the ring
constituted of active effective bodies will open in a fan shape. Fig. 52B illustrates a
corresponding arrangement in which the central accelerating module 318 causes a

symmetrical lateral acceleration of the active effective body 307B.

Fig. 63 illustrates a projectile 320 with a plurality of active, axially sequentially
connected sub-projectiles 321. Arranged between the active sub-projectiles are
intermediate or separating stages 322. The external ballistic hood 319 can be
formed either by the tip of the first projectile 321, or can be connected ahead
thereof as a separate element. The control or, respectively, triggering can be

effected centrally or separately for each individual sub-projectile 321. It is also
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possible that the individual projectiles can be separated prior to reaching of the

target.

Fig. 54 illustrates an end phase guided, aerodynamically stabilized projectile 323
with an active effective body 324. As examples for an end phase guidance there are
shown pyrotechnical elements 325 and a nozzle arrangement 327 which is supplied

by a pressure container 328.

In Fig. 55A, a practice projectile 329 is illustrated as an active, disintegratable body
330. Fig. 55B illustrates an example for a practice projectile 331 with a plurality of

modules 332, similarly designed as an active disintegratable low effective body.

Figs. 56 and 57 illustrate warheads with one or more active effective bodies. Thus,
in Fig. 56 there is represented a warhead 333 with a central active effective body
334. Fig. 57 illustrates as an example a warhead 335 with a plurality of active
effective stages 336, here constructed as an active body bundle, approximately as

in Fig. 51.

Figs. 58 and 59 illustrate a guided rocket-accelerated airborne bodies with one or
more active effective bodies pursuant to the invention. Thus, in Fig. 58 is
represented a rocket-accelerated guided airborne body 338 with an active effective
body 334. Fig. 59 illustrates an example for a rocket-accelerated airborne body 339

with a plurality of active effective body stages 336.

Figs. 60 to 65 illustrate guided or unguided underwater bodies (torpedoes) with one
or more active effective bodies. Hereby, in Figs. 60 to 63 there are schematically
illustrated classic torpedoes with and without guidance, in Figs. 64 and 65 high
speed torpedoes which due to the high cruising velocity will travel practically within

a cavitation bubble.

Fig. 60 illustrates a unguided underwater body 340 with an active effective body
341, Fig. 61 a guided torpedo 342. It possesses, in this example, a head 344
which, for example, can be filled with a pyrophoric material so that the subsequent

stage 343 of active effective bodies can be introduced into the interior of a target
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Fig. 62 illustrates the schematic representation of an again unguided torpedo 345
with a plurality of successively connected active stages 346, for example, as
described in the preceding examples. In Fig. 63 there is represented a further
example for a underwater body 347 with a plurality of successively connected
active effectives stages 336 and 346. Located between these active stages with
active body bundles is a central unit 348 which is constructed as either an active
effective element or which can contain further active mechanisms of the already

described type.

In Fig. 64 there is represented a high speed-underwater body 349 with an active
effective component 350. Fig. 65 illustrates, again in an intensely simplified
schematic representation, an example for a high speed-underwater body 351 with

an active effective body bundle 352.

Figs. 66 to 70 illustrates aircraft supported or autonomously flying airborne bodies
or ejection containers (dispensers) with one or more active effective bodies in
accordance with the invention. Thus, in Fig. 66 there is illustrated an aircraft
supported (356} airborne bodies 353 which is designed as an active effective unit
364. Fig. 67 illustrates an example for an autonomously flying airborne body with a
search head 365 and with an integrated active effective body 354, and Fig. 68 an
example for an airborne body with a plurality of active effective stages 336 or
respectively 346. Fig. 69 illustrates an example for dispensing 360 with an active
effective body bundle 336 and an axially ejection arrangement 361. Hereby, for
example, the hood 359 was previously expelled or removed otherwise such as
mechanically or aeroballistically. Fig. 70 illustrates an example for a dispenser 362
with a plurality of active effective body stages 336 in which the active effective
bodies are radially accelerated by means of a centrally positioned ejection unites
363.
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Furthermore, it is conceivable, that for the generation of a fragment / sub-projectile
field at predetermined or specified distances in front of the weapon muzzle, for
example, after completion of the burning of a light tracer, there is initiated the active
projectile disintegration in conformance with the principle provided by this invention.
In this manner, especially with weapons with a high cadence or firing rate, there can
be achieved closely covered fragment / sub-projectile fields. Furthermore, it is
possible that the projectile casings be assembled from preformed sub-projectiles
which by means of a resistance stabilization will fly stabilized further along due to
the aerodynamic forces, and thereby maintain such effective fields over a greater

distance.

Collective details which are illustrated in the figures and explained in the
specification are important to the invention. Hereby, it is a feature of the invention
that all described details in a practical manner can be singly or multiply combined
and resultingly thereby provide an active laterally effective penetrator which is

individually correlated with all instances of use.
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REFERENCE LIST

1A spin-stabilized ALP

1B aerodynamically stabilized ALP

2A fragments / sub-projectiles generating casing of spin-stabilized ALP

2B fragments / sub-projectiles generating casing of aerodynamically stabilized
ALP

2C tail end side fragments / sub-projectiles generating casing of Fig. 12

2D central fragments / sub-projectiles generating casing of Fig. 12

2E tip side conical fragments / sub-projectiles generating casing of Fig. 12

3A sleeve inner space of 2A

3B sleeve inner space of 2B

4 pressure-transmitting medium

4A pressure-transmitting medium in zone A of Fig. 12

4B pressure-transmitting medium in zone B of Fig. 12

4C pressure-transmitting medium in zone C of Fig. 12

4D inner pressure-transmitting medium of Fig. 13

4E outer pressure-transmitting medium of Fig. 13

4F inner pressure-transmitting medium of Fig. 15

4G outer pressure-transmitting medium of Fig. 15

4H inner pressure-transmitting medium of Fig. 34

41 outer pressure-transmitting medium of Fig. 34

5 active pyrotechnic unit or, respectively, pressure-generating means
6 pressure-generating element / detonator / explosive

6A cylindrical pressure-generating element (L/D = 1)
6B cylindrical pressure-generating element (L/D > 1)
6C fuse cord - similar detonator -

6D ring-shaped pressure-generating element

6E tube-shaped pressure-generating element

6F disc-shaped pressure-generating element

6G conical pressure-generating element

6H pressure-generating element having a cone tip
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6K round pressure-generating element

6L tube-shaped one-side closed pressure-generating element

6M conical acute (slender) pressure-generating element

6N combination of 6M and 6G

60 disc-shaped pressure-generating element having a tip

6P combination of 6F and 6C

6Q 6A comprising a rounding

7 acivatable initiating device {(programmed part, safety and initiating part)
8 transfer line
9 additional effective elements

10 outer ballistic hood or tip

11A receiving and/or initiating and safety unit in tip area

11B receiving and/or initiating and safety unit in forward part of projectile

11C receiving and/or initiating and safety unit in rearward part of projectile

11D receiving and/or initiating and safety unit in tail end area

11E receiving and/or initiating and safety unit in rearward part of an effective
module

11F receiving and/or initiating and safety unit in forward part of an effective
module

11G receiving and/or initiating and safety unit in middle part between two
modules

11H receiving and/or initiating and safety unit in encompassing part of a spin
projectile

12 guidance mechanism of an aerodynamically stabilized penetrator

13A wing guidance mechanism

13B conical guidance mechanism

13C mixture guidance mechanism of 13A and 13B

13D star-shaped guidance mechanism

14 bulkhead target comprising three relative thin sheets

15 solid target sheet

15A pre-armouring of target sheet 15

16 homogenous target

17A  ALP comprising three active units
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109Z&' () - x 10PE& rejnafning penetrator subsequent to releasing of one ring of sub-projectiles or
fragments
17C remaining penetrator subsequent to releasing of two rings of sub-projectiles
or fragments
18A forward disintegration part of penetrator 17A
18B ring of fragments or sub-projectiles of 18A
18C ring of fragments or sub-projectiles of 18A at further approach to target
18D ring of fragments or sub-projectiles of 18A at target
19A central disintegration part of penetrator 17A
19B ring of fragments or sub-projectiles of 19A
19C ring of fragments or sub-projectiles of 19A just before target
20A rearward disintegration part of penetrator 17A
20B ring of fragments or sub-projectiles of 20A
21A hole, formed by part 19A of the remaining penetrator 17B
21B hole, formed by part 20A of the remaining penetrator 17B
22A hole, formed by part 18A of the penetrator 17A
22B hole, formed by part 20A of the penetrator 17A
23 penetrator having 'axially different pressure-transmitting media 4A and 4B
25A pressure-generating elements distributed over cross-section in Fig. 8A
25B pressure-generating elements distributed over cross-section in Fig. 88
26 central pressure-generating element in Fig. 8B
27 connection between 26 and pressure-generating elements 25B
28 connection between pressure-generating elements 25A
29 ALP example comprising a central penetrator 34 and four pressure-generating
elements 35
30 arrangement comprising decentralized explosive cylinder 32 and two radially
different pressure-transmitting media 4F and 4G
31 ALP cross-section comprising central pressure-generating unit and additional
eccentrically located pressure-generating units
32 eccentrically located pressure-generating element in Fig. 34
33 ALP cross-section comprising central hollow-shaped penetrator 137
34 solid central penetrator

35 pressure-generating element (e.g. of the type of 6C)
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38 ALP example comprising central penetrator having square (rectangular) cross-
section 39

39 central penetrator having square (rectangular) cross-section 39

40 ALP example comprising effective segments 41 and 42 being peripheral
symmetric

41 effective segment

42 effective segment

43 explosive segment

44 connection line

45 satellite ALP

46 ALP comprising two different casing materials 47, 48

47 outer thin casing material of 46 (fragment ring, jacket)

48 inner thick casing material of 46

49 ALP comprising additional thick outer casing

50 additional thick casing of 49

51 ALP example having square (rectangular) cross-section

52 ALP example comprising a casing constituted of hexagonal elements 53

53 hexagonal solid casing element

54 pressure-transmitting medium in 52

55 ALP structure corresponding to 52 and comprising an additional casing 56

56 additional casing for ALP example 52

57 filler mass between 52 and 56

58 ALP example comprising four sub-penetrators

59 solid sub-penetrator

60 example for sub-penetrator of PELE construction

61 connection to satellite ALP 45

62 outer casing of 58

63 filler medium between outer casing 62 and sub-penetrators 59 or 60,
respectively

64 ALP example comprising three sub-penetrators

65 triangular casing of inner body 286
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cross-sectional area

67 small solid sub-penetrator having triangular cross-sectional area

68 pressure-generating element in 66/69/285/288

69 ALP example comprising a big solid sub-penetrator 70 having a triangular
cross-sectional area

70 big solid sub-penetrator having triangular cross-sectional area

71 laterally effective penetrator having internally ALP 72

72 solid sub-penetrator corresponding to 70 as internally ALP

73 medium between casing of 71 and 72

74 separation between shell elements 101

75 ALP example comprising special formed pressure-generating element 76

76 special formed pressure-generating element

77 penetrator comprising three cross-section segments as ALP

78 casing of 77

79 cross-section segment as ALP

80 pressure-transmitting medium in cross-section segment 79

81 wall between segments 79

82 pressure-generating element associated to cross-section segment 79

83 notch in casing 78

84 eccentricaily located pressure-generating element in Fig. 14

85 fragment forming element / element for dammed initiating

86 conical formed fragments or sub-projectiles generating / releasing casing

87 ALP example comprising dammed triggering initiation 91 and explosive cone
88

88 conical pressure load in 87

89 forward closure disc as damming element

90 inner damming element
91 damming element in form of a one-side open cylinder
92 rearward closure disc as damming element

93 tip as damming element
94 ALP projectile example comprising active internal module 95 to be inserted
separately

95 internal module

- 87 -



10B 10BL@- 109B& ()-@® 109B& ()- N 88"1098B& ()-, (Z"109B& ()-vV

"109B&' ()-LF"109B& ()- pxY:/ 10B@Z"10%Zu& ()-&Z"10%Z& ()-#10%Z& () -1
"10%Z& () - IF;L?H%% (’% 10%&' ()- 10BaXdE:/ 1OB@f 109%Z& () - 3f

109%Z& () - 1s! )- - 10%&Z& ()-+f 109%&Z& ()-+* "10%Z& ()-&tyz{| bC 10B@
"10%Z& ()-s1l0%& ()- 10Z 10z 10Z > 10%Z& ()-910%Z& () - @! 10%Z& () - 1zdYNC
10B@ 10Z 1(PH6 internal cylinder of 9

10Z2>10%Z& ( &RM @%% ' ""10%Z& () -"3"10%Z& ()-JJdEYNC 10B@
1'109%Z& () - 100 & ( ) 4 3_10%Z& ()-!'10%Z& ()-10%Z& ()-JIdE:/

internal volume of 95 (filling)

99 projectile comprising central pressure-generating unit 100 and pre-fabricated
casing structure fragments 100

100 central pressure-generating unit of 99

101 pre-fabricated casing fragments (shell elements)

102 laterally effective casing of 99

103 projectile having three zones and ALP part in the tip

104 projectile having three zones and ALP module in central part

105 projectile having three zones and ALP part in tail end

106 tandem projectile having three zones and two ALP parts (tip and tail end
area)

107 ALP simulation example with small explosive cylinder in forward area

108 ALP simulation example with slender pressure-generating element

109 ALP simulation example with a combination of the pressure generation of
107/108

110A cover-like damming

110B cover 110A after acceleration by means of the active arrangement (6B/4)

111 fragment or casing segment cone generated by 6B in Fig. 44B

112 beginning fissures in the remaining casing 2B in Fig. 44B

113 exit length of the liquid pressure-transmitting medium 124

114 dynamically generated longitudinal fissures in the casing 2B at Figs. 44B and
45B

115 accelerated casing segment in Fig. 468

116 ripping open casing segment (Fig. 46B)

117 projectile example for separation

118 fuse cord-like detonator in tail end area of Fig. 12

119 fuse cord-like detonator in central area of Fig. 12

120 ALP standard cross-section

121 plexiglass as pressure-transmitting medium

122 aluminium as pressure-transmitting medium

123 beginning fissure formation with liquid as pressure-transmitting medium

124 water as pressure-transmitting medium
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liguid 124 (Fig. 47B) or aluminium 123 (Fig. 47C) as transmitting medium
{ref. Fig. 14)

129 casing fragments with liquid as pressure-transmitting medium at the side of
84

130 casing fragments with aluminium as pressure-transmitting medium at the side
of 84

131 partial casing with aluminium as pressure-transmitting medium on the
opposite side of 84

132 beginning fissure formation in 131

133 ALP example comprising ring-shaped pressure-generating elements

134 ALP example comprising segmented pressure generators

135 ALP example comprising a central penetrator 34 and an eccentrically located
pressure-generating element 35 and liquid as medium (ref. Fig. 16B)

136 casing fragments (Fig. 48B)

137 central hollow-shaped penetrator

138 hollow space in 137

139 junction at tandem ALP

140 junction (signal line) between pressure generators 82 in Fig. 33

142 ALP cross-section comprising pressure-generating elements 25A distributed
over the cross-section

143 ALP cross-section comprising central pressure-generating element 26 and
pressure-generating elements 25B distributed over the cross-section

144 axially symmetric arrangement with two radially different pressure-
transmitting media 4D and 4E

145 ALP cross-section comprising an eccentrically located pressure-generating
unit 84

146 reaction gases

147 ~damming disc in Fig. 49B

148 tip form with succeeding hollow space

149 tip casing at 148/256/153

- 069 -



U& ()- 10 10 10>, 109%&' ()-y ! 109%&' ()-GS F"10%&' ()-S Y109%&' ()-'"'"'"- B
raos ([ ol el 1O 400, Das e
-)X))) *{ ++dEn 10nM@Lo% & () - &@L0% u&' () - &@L0% & () - &@L0% & () -

-& () - &@ 0% W& () &+, +-\ - a- b-c-d-x-xrrbOBZO 10n&%%%(3- _% u@io(b ()- @0%

150 hollow space between tip and pressure medium 4

151 partial casing in Fig. 48B

1562 signal lines

153 tip form with pulled-up pressure-transmitting medium
155 auxiliary means

156 pressure-transmitting medium pulled-up into the tip

158 liquid medium adjacent to casing

159 leaked out liquid medium

170 ALP example comprising sub-projectile ring

171 sub-projectiles in 170

172 outer jacket

173 internal shell

174  tubes, cylindrical hollow bodies as sub-projectiles in 170
176 ALP as sub-projectile in 170

179 PELE as sub-projectile in 170

180 WS tube (ISL test)

181 fragments after lateral disintegration (ISL test)

182 lateral fragments in dually illuminated x-ray flash image (ISL test)
184 ring gap between 2B and 249

185 cone of 248

222 cone type acceleration medium

223 fragments / sub-projectiles generating casing of 30

247 cylindrical part in Fig. 49C/D

248 bore in cylinder 247

249 piston-like part in Fig. 49C/D

250 auxiliary tip {Fig. 42)

251 rearward separating charge (Fig. 42)

252 inert buffer zone / solid element / projectile core / fragment part (Fig. 42)
253  solid module / PELE module / explosive module (Fig. 42}
254 forward separating charge (Fig. 42)

255 blast off disc (Fig. 42)

‘256  PELE type tip

257 casing material for PELE expansion

258 expansion medium
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264 tip casing

265 detonation front of explosive cylinder 6C

266 pressure propagation front

267 pressure propagation front of short / thick cylinder

268 pressure propagation front of fuse cord

269 detonation front of explosive cylinder 6B

270 transition of pressure propagation fronts 267 and 268

271 advanced pressure compensation in liquid fear

272 wave reflected from wall 2B

273 pressure compensation wave / wave of internal reflections

274 flat embossment of casing 2B

275 embossment of 2B

276 three-part aerodynamically stabilized projectile

277 three-part spin-stabilized projectile

278 tip module

279 homogeneous projectile module

280 active projectile module

281 PELE projectile module

282 projectile casing of 277

283 three-part aerodynamically stabilized projectile

284 solid tail end part of 283

285 ALP example comprising a hollow internal body 286

286 hollow body having triangular cross-section

287 hollow space of 286 or, respectively, internal space of 286 filled with a
medium

288 ALP example comprising star-shaped internal body 289 forming four
chambers

289 cross-shaped internal body of 288

290 casing of 288
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296 sleeve for pressure-generating element 6B (Fig. 43C)

297 tip module filled with effective medium 298

298 effective medium

299 outer casing of ALP cross-section according to Fig. 30C

300 outer casing of ALP cross-section of figure 29

301 outer casing of ALP cross-section according to Fig. 31

302 projectile constructed as active effective body

303 projectile with active effective body

304 active effective body

305 projectile comprising a plurality of active effective body bundles (e.g. 306 or
307)

306 stage with a bundle of active effective bodies

307 active effective bodies (commonly or separately controlled)

307A fan-shaped accelerated active effective body 307

307B symmetrically radially accelerated active effective body 307

308 stage with a ring of active effective bodies {commonly or separately
controlled)

309 ring bundle / crown of active effective bodies

310 central unit of 312

311 intermediate stage between 306 and 308

312 active stage of four segments

313 intermediate stage between 308 and 312

314 active ring segment

315 central unit of 306 comprising asymmetric acceleration module 316

316 asymmetrically effective acceleration module

317 central unit of 312

318 symmetrically effective acceleration module

319 outer ballistic hood

320 projectile comprising a plurality of active sub-projectiles

321 active sub-projectile
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329 practice projectile, formed of active disintegratable body

330 active disintegratable body

331 practice projectile, formed of a plurality of active disintegratable bodies
332 active disintegratable low effective bodies

333 warhead, formed as an active disintegrating body

334 active disintegrating body

335 warhead with a plurality of active effective stages

336 bundle of effective bodies

337 active effective body stage

338 rocket-accelerated effective body, formed as active disintegrating body
339 rocket-accelerated effective body with a plurality of active effective stages
340 torpedo with active effective body 341

341 active effective body

342 guided torpedo with active effective body bundle 343

343 active effective body bundle

344 torpedo head

345 guided torpedo with a plurality of active stages 346

346 active stages

347 torpedo with effective body bundle at tip and tail end

348 central unit

349 high speed torpedo with conical active effective body 350

350 active effective body

351 high speed torpedo with effective body bundle 352

352 effective body bundle

383 aircraft supported container with active effective unit 354

354 active effective unit

355 suspension
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363 central ejection unit
364 active effective unit

365 search head
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CLAIMS

1. An active effective body (1) with an internal inert pressure-transfer medium (4),
an active body casing (2), a pressure-generating means (5) which adjoins the
inert pressure-transmitting medium (4) or a selectively introduced into said
pressure-transmitting medium{4), and an activatable initiating device (7},
characterised in that
the pressure-generating means {5) includes one or a plurality of pressure-
generating elements (6), wherein the mass of the pressure-generating means (5)

is small in relation to the mass of the inert pressure-transmitting medium {4).

2. The active effective body according to claim 1,
characterised in that
the ratio of the mass of the pressure-generating means (5) to the mass of the

inert pressure-transmitting medium (4) is < 0.5.

3. The active effective body according to claim 1 or 2,
characterised in that
the ratio of the mass of the pressure-generating means (5) relative to the total
mass of the pressure-transmitting medium (4} and the effective body casing (2)

is <to 0.01.

4. The active effective body according to anyone of preceding claims,
characterised in that
the pressure-transmitting medium (4) is entirely or at least partially constituted
of a material which is selected from the group consisting of light metals or their
alloys, plastically deformable metals or their alloys, duroplastic or thermoplastic
synthetic materials, organic substances, elastomeric materials, glass-like or
pulverous materials, pressed members of glass-like or pulverous materials, and

mixtures or combinations thereof.

- 75 -



10 U 10 U 10 US>@0% U& ()-!hy810%JU& ()-S!'/110%JU& ()-!m 1109 ()-!& f
1090U& () - 6x1 xx=yy zz}[9MB7 1! 17 110%& ()-3'd !109%CC& ()-3! 109%& ()-!'c
10%&' -9 19(@(7&\? (V\(/ z109%Z& ()-z?{{|"}m}wlJ3dMB7 1!.3"10%

& ()-!'h.3"10% P#9' 109%& () -!h#91 109%&' ()-!!10%

& ()-'cI 109%& ( _} ~~~~~~~~ {\= 1L 10%& ()-10%& ()- 10Z 10Z
102@,@0%2&5() hq;gq:ti\@),@fggtmehtggiyl@mpquq %o awpr@E{f\p:ecedmg claims,

11 SMLOYZS! 07 S1002&!
lerg%z&'() (1(10%/'52%9 %%%'fdtg%’? = 11() 0

109Z& () - SF10960! p(r)zss@&@l%&f'rﬁt)lng@ﬁ@ﬁur(\)(m fs CLOBEBILEY pgitiall L OHBEDYppigdredEDk =

VL @0%& () - 5 Q7% erbbtlal) Bk (TS, XSG S derti 0% () - SMdE(L =

6. The active effective body according to anyone of preceding claims,
characterised in that
the pressure-transmitting medium (4) is pasty, gelatinous, gooey, a fluid or

liquid.

7. The active effective body according to anyone of preceding claims,
characterised in that
the pressure-transmitting medium {4) is arranged so as to be variably located, or

possesses different damping properties along the length of the active body (1).

8. The active effective body according to anyone of preceding claims,
characterised in that
the pressure-transmitting medium (4) is assembled from two or more radially
inwardly arranged elements which possess different material or damping

properties.

9. The active effective body according to anyone of preceding claims,
characterised in that
the activatable initiating device (7) is initiatable by a time or approach signal

during firing or during the flying phase, respectively.

10. The active effective body according to anyone of preceding claims,
characterised in that
the activatable initiating device {7) is activatable upon impact against a target
structure, during penetration or subsequent to penetration through the target

structure.

11. The active effective body according to anyone of preceding claims,

characterised in that
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12. The active effective body according to anyone of preceding claims,
characterised in that
there are provided a plurality of pressure-generating elements (6) which are

initiated time-wise either separately or simultaneously.

13. The active effective body according to anyone of preceding claims,
characterised in that
there are provided auxiliary means for the triggering of the pressure-generating
elements (6) which are formed as separate modules or which are embedded in

the pressure-transmitting medium (4).

14. The active effective body according to anyone of preceding claims,
characterised in that
the pressure-transmitting medium (4) is either entirely or partially constituted of

pre-fabricated structures.

15. The active effective body according to anyone of preceding claims,
characterised in that
embedded in the pressure-transmitting medium (4) are entirely or partially rod-
shaped or successively connected end ballistic or the like effective similar or
different bodies, whereby the bodies are arranged in the pressure-transmitting

medium ordered or suitably distributed.

16. The active effective body according to claim 15,
characterised in that
the bodies which are embedded in the pressure-transmitting medium (4) possess

pyrophoric or explosive properties.
17. The active effective body according to anyone of preceding claims,

characterised in that

the active body casing (2) is constituted of a material which is selected from a
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or fragments.

19. The active effective body according to Claim 18,
characterised in that
the active body casing {2) is constituted of one or more rings of segments,
elongated structures or sub-projectiles which are mechanically connected, glued

or soldered to each other.

20. The active effective body according to anyone of preceding claims,
characterised in that
the active body casing (2, 48) is either entirely or partially encompassed by a

second casing (50, 47}.

21. The active effective body according to anyone of preceding claims,
characterised in that
the active body casing {2) possesses variable wall thicknesses (2C, 2D, 86)

along the length thereof.

22. The active effective body according to anyone of preceding claims,
characterised in that
one or more penetrators, containers or the like active components are arranged

in the pressure-transmitting medium (4).

23. The active effective body according to Claim 22,
characterised in that
the penetrators, containers or the like active components possess a suitable

surface and are solid, or entirely or partially possess a hollow space.
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24. The active effective body according to Claim 23,

25.

26.

27.

28.

29.

characterised in that
the hollow spaces are filled entirely or partially with a pressure-transmitting

medium or with reaction capable components.

The active effective body according to Claim 22,
characterised in that
the active components are inert PELE penetrators or actively laterally effective

penetrators.

The active effective body according to anyone of preceding claims,
characterised in that

the effective body (1) is constituted of a plurality of individual modules (tip
module, one or more sectional modules, tail module}, which are constructed as
solid or inert laterally effective (PELE) or actively laterally effective {ALP),

whereby the individual modules are selectively exchangeable.

The active effective body according to Claim 26,
characterised in that
there is arranged a plurality of such individual modules about the circumference

and/or length of the effective body (1).

The active effective body according to anyone of preceding claims,
characterised in that

the effective body (1) possesses a modular internal construction such that
auxiliary means, the pressure-generating elements (6} or the pressure-trans-
mitting medium (4) are exchangeable when required or insertable therein just at

the instance of utilization.

The active effective body according to anyone of preceding claims,

characterised in that
the effective body (1) is spin-stabilized or aerodynamically stabilized or is firable

with a compensating spin.
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30.

31.

32.

33.

34.

35.

36.

37.

Rotationally stabilized or aerodynamically stabilized projectile with one or more

active effective bodies according to anyone of claims 1 to 29.

End phase guided projectile with one or more active effective bodies according

to anyone of claims 1 to 29.

Practice projectile with one or more active effective bodies according to anyone

of claims 1 to 29.

Warhead with one or more active effective bodies according to anyone of claims

1 to 29.

Rocket-accelerated guided or unguided airborne body with one or more active

effective bodies according to anyone of claims 1 to 29.

Guided or unguided underwater body (torpedo) with one or more active

effective bodies according to anyone of claims 1 to 29.
Aircraft supported or autonomously flying dispensing or ejection container
(dispenser) with one or more effective bodies according to anyone of claims 1

to 29.

Tube arm ammunition comprising a projectile according to claim 30, 31 or 32.
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