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present invention relates to a highly effective and also inert actiQ¥eMaf 2006
penetrator, an active projectile, an active airborne body or an active

mul ti purpose projectile with a constructively adjustable or settable

rel ati onshi p between penetrating power and |ateral effect. The end
ballistic total effect which is obtained fromthe penetrating depth and
covering the surface / stressing of the surface is initiated in an active
case by neans of a rel easable arrangenent (installation) which is

i ndependent of the position of the active body. This is achieved through
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deformable netal, within which, by neans of pressure generating /
detonati ve arrangenent (al so wi t hout any primary explosives) there is
built-up w tBAGKGROUSY aXreTHBINYERTIONNAl |y specified triggering initiation

with int egr_falt ed detonati ng saf et¥ guasi drostc?t c or, respectivel
hydr odynam c' e &S U BY§ PN IRy IAINEHTY §ffﬁ¥'ﬁw’sﬁf‘ laLf‘(? PRIt ALY lE’FP?Hﬁ?B?/ng

fragment forgy f19i@rproR¥bidd 0] KRGk i bEMel BV CAB bR e :%Ql’rlp%'?'&ostéaé bj e%’?;llec\@hrh y
active effective carriers, one usually distinguishes between: - | nerti al

projectiles E(K@S@M}IE@WlacbtsstaQ!pm sertaalerr@iaynam e dletyesn abhélratey Rewevaror
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projectiles, for exanple, PELE (penetrator with increased |ateral effects)
or with di siGfEeGyaneas @ﬁnaf@ea%ﬁ@w%@e@tt(mﬁwé'rlpwgwaw ig gndependentaf|thed
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flight (aheadgrt ‘tr—aiIJS&rSHMNmZ(?@rGexample, such as a liquid, a pasty medium, a plastic
material, a material which is constituted of a combination of a plurality of
components or a plastically detormable 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 projéétiles, fiat 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
tragmentation effect with: for example, HL effect acting radially or in the

direction of flight (ahead);



tandem projectiles (KE, HL or conbined); warheads (nostly with HL and/or
fragnment ati on/ expl osive effect); and penetrators or sub-penetrator ?] g IQAY 2006
ai rborne bodi es or warheads. Furthernore, for a series of the
above-nentioned active body types there are avail able correspondi ng speci al
constructions. These unfold as a rule, certain, constructively or
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three) separate ective carriers npl e separately supplied
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sought after path for a solution. In the area of inertial projectiles there
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of in that, Finitiati Fa S, it necessary to provide
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internal pressure, thr ou1gh which the end ballistically active projectile
casing can WeecHesHKF 8ot WG aiPiRsiveornd BagmeriayenPraiesi§segr at ed.  Thr ough
the present invention there is disclosed a way by neans of which, with the
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al so the function o ereto- fore not” condi habl e separate types of
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example, in DE 197 00 348 C1. This effective or active carrier combines the KE
penetrating effect with a fragment or, respectively sub-projectile generation in such
an advantageous manner that for an entire series of applications this ammunition
concept in itself is sufficient to fulfil the set tasks. The decisive restriction in this
functional principal consists of in that, for initiating the lateral effects, it is
necessary to provide an interaction with the target, only then will there be built up a
suitable internal pressure, through which the end ballistically active projectile casing

can be laterally accelerated, or respectively disintegrated.

Through the present invention there is disclosed a way by means of which, with the
least possible restrictions in the range of the effectiveness, there can be joined not
only the power spectrum of purely inertial projectiles with those of explosive /
fragmentation / multipurpose / tandem projectiles, but also the function of hereto-
fore not combinable separate types of ammunition can be integrated therewith.
Thereby, it becomes pos‘sibie to combine the properties of the most different types

of ammunition concepts in a single active carrier. This does not only lead to a



significant inprovenent in the heretofore known nultipurpose projectiles,

but also to an alnost unlimted broadeni ng of the conceivabl e spectrum of
utilization against ground, air and sea targets, and in the defense g M? 05
ai rborne bodies. The invention does not intend to utilize pyrotechnic g

or explosive materials alone as casing disintegrating or fragnent
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expansi ve drum’as &' n ual conponen A-4,6 there is
known an expl osive incendiary projectile which is equipped with a hollow
cylindrical _as well as aerodynam cally configured copper &JgaCket with a
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associ ated and thus connected tip with a forned on mandrel, whereby the

i nner mandr exphRsiag rEAed dsme @dbddes! icampleeptoj ectile core. It can be
constituted of a pyrophoric material; for exanple, zirconium titanium or
their alloys. This projectile is also not active; and as well does not
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solid body with a thereto attached tip, as well as an incendiary charge
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conpression with an exgl osive-like 3 0 5 MAY 2006 _
matter which is represented within the scope of this invention.

A turther projectile is known from US-A-4,970,860 which essentially encompasses
a projectile core, as well as therewith associated and thus connected tip with a
formed on mandrel, whereby the inner mandrel is arr-anged in @ baore in the projectile
core. It can be constituted of a pyrophoric material; for example, zirconium, titanium
or their alloys. This projectile is also not active; and as well does not contain any

expansion medium.

From DE-A-32 40 310 there'is known an armour rupturing projectile, by means of
which there should be attained a conflagration effect in the interior of the target,
whereby the projectile encompasses a cylindrical metal member which is extensively
shaped as a solid body with a thereto attached tip, as well as an incendiary charge
arranged within the hollow space of the metal member which charges, for example,
1s formed as a solid cylindrical body Aor as a hollow cylindrical casing. With regard to
this projectite, the outer shape remains unchanged ‘during penetration, in the interior

there should be produced an adiabatic compression with an explosive-like
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conmbustion of the incendiary charge. Also in this instance, there are no
active conponents present, and there are also no neans for achieving a
dynam ¢ expansion of the netal body acting as a penetrator and its & tm 0%
disintegration or fragnmentation. In an extrenely broader enbodi nent of

her et of ore known solutions for the generation of lateral effects, there
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internal pressure generating chem cal 1 pyrotechnic aide, and not only
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or sub-prOJ efeégrh@wtapdsrodum ng or emtting casings or segnments. Through this
separation of the functions of pressure generation or pressure propagation
or, respectively, pressure transfer there for the first time opens itself
the heretof gpe, | Qafihe ngwal&?wo%% 8} aiSRE 4 MOv@rprfu%@F\f@& dher

i ndi vi dual active elenents, projecti s or war exanpl es, there
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externally or internally of a target, for ex alrbo rﬁo
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cavitating torpedoes (highest speed torpedoes).

In DE 197 00 349 C1 there are disclosed projectiles-or warheads which, by means
of an internal arrangement for the dynamic formation of expansion zones, produce
sub-projectiles or fragments with an intense lateral effect. Principally, this hereby
relates to the interaction of two materials upon striking against armoured targets, or
during the penetration into or through homogeneous or structured targets in such a
manner whereby the internal dynamically damaged material builds up a pressure
field relative to material surrounding it, with a higher speed of an in or through
penetrating material, and thereby imparts to the outer material a lateral velocity
component. This pressure field is determined through the projectile, as well as
through the target parameters: Since such types of penetrators, in their initial form
as well as their individual components (fragments, sub-projectiles) should possess a
greatest possible end ballistic effect, for the casing there affords itself steel or

preferably tungsten-heavy metal (WS). From the intended disintegration at specified



4 0 5 MAY 200F target paraneters there is then obtained a palette of

sui tabl e expansion nedia. In accordance with the sel ected conbi natign,
there are already produced inpact speeds at sonme 100 nis expansion 0'5 MaY 200
pressures which afford a dependable dis- integration of the projectile or
war head. Technical or material specific auxiliary neans or aids, such as

for exanpl e, ;lQi8 apithd@HY {ife ¥ ihehCRSGEH Y8)Yortd BEsDREKIE @kpaniakaing 10f t he
surface, or the selection of brittle materials as the casing material are
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The active effective body pursuant to the present invention possesses an
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pressure-generati r n I rders. i - - -
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her eby possesses one or nore pressure generating elenents, whereby the nmass
of the pressifidetNGeREFEYINE Bt5 HigBRENE0-F Pk LErPeNedI2af%on to t he mass of
the inert-pressure-transmtting nedium It has been evidenced that for such
ki nd of assenbl ed active nmenber with a low mass ratio between the

pr essur e- gen@uliM ARy &fr anfewAaNTaIE t he pressure transmtting nedium by
means of a essure i.npul se V\/("li ch is fi n'btiﬁ?t eg b att rei %gecri gag sdi gnal a

det onat or cah%ePERT 'BYFHUl B8P &7 At'8GF S FOF BIEUSUEH Caf At itvE “Body. The
active effecddrvgidapthePteasttabiofleidime present invention distinguishes itself
from the classically usual explosive material projectiles and the fragnment
nodul es which areto be disintegrated by neans of an expl osive, especially

t hrough t he L GisC r 6D DSt At Q% ,
sub- panet rat s G e e RR ey R 8 1RE Pl Rl Bl e R u2er ator s
possess a nahart\pedssard yracsieporeziim| an atlive dodyecddion Dbrdssughgerafatinge
projectile. The pressure-k?gg;a ating arrangenent takes u
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i mparted to hieHRINBESU Rt SrRBSH B a B oHiti&RngThe RYE R E GRRh§ePBBT. IdheOdressure-
generating arrangement Hereby pPOSSESSes 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 tﬁe 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 explosi've.material projectites 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 compenent of the projectile or warhead, so that increased
significance is imparted 1o the pressure-transfer medium. The pyrotechnic energy of

the pressure-generating arrangement is transmitted without any measures optimally



the pressure-generating arrangenent is transmtted w thout any neasures
optimally 5 0 5 MAY 2006 and without | oss to the active body casing. Al so,

in contrast with the different usual systens, there can be elimnated any
danmmi ng of the expl osion energy of the pressure-generating arrangenghi MAY 2006
exanpl e, through the introduction of a damm ng material between the

expl osi ve nah@hiitdoudnekst dernkragretodyaskel. Ale imsoat bawvdashgrateehratbo of
the mass of the pressure-generating arrangenent relative to the nass of the
inert pressayEemsaifsate cen kg HEdnraipdcahptareaIpicheramgsionaRemiA dfe 0. 6, and
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pressure-generating unit relative to the total mass of the
pressure-transmtting nediumand the active body casing be limted to a
maxi mum of Q1 ,Qr, @B, fraflo 8 1nd gg'o@(ﬁeypree @rfeegﬁé’r%‘dat'wﬁ Srtﬂﬁ‘]gre?ﬂ:e'rmp of
< 0.01, whereby there can also be a se ecte still lower val ues.
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materials, glass-like or pulverous materials, pressed bodies of glass-Ilike

or pulverous materials, and m xtures or conbl nations thereof Mor eover, the

pressur et r ANATLLLL D0, LU GA0, B LRSS Ol AORNALL & AP hgT

energetical [y positrve,” meanin nbus O0SI Vv

materials. The rplbess s end t@Bsmaki lomghe'rgﬁblswfbawm,smmmga@dﬂmoanﬁ hiey ettoe al so
be a pasty, jelly-like or, respectively, gelatinous or auid, or
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penetrati ngBFeﬁi‘f%repmém:’lt {sh\égrg?r%loﬁed (\)/(\n@ghg\g%me?ym%ree%/no%@ gn%%g SQ@Hédg%t “t ﬁwghgh he

target whichaiugsto be attacked specified sub-projectile and/or fragnent
formation. Thereby, the entire effective spectrumis covered for different
targets in a heretofore unknown manner, in that a technically basically
uni ver sal | y The @hessiuvet apeartin ginoddiurmhioodghs sretdiangiargirely drngirvdigust a
projectile paraneters,
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 explesive materials, The pressure-transmitting medium can, in
addition thereto, also be a pasty, jelly-like or, respectively, gelatinous or liquid, or

respectively liguidous.

The present invention relates to an active proiectile 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 mar;ner, 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



reaches the intended effects or target coverings in the best possible node,
inthat 0 5 MAY 2006 the concept determ ned by the invention is extensively
i ndependent of the type of the projectile or airborne body or,

respectively, their. stabilization (for instance, spin or aerodynam Qa5l ’TW 2006
stabilized gui dance nmechanism form stabilization or otherw se deployed
into the taggetd,@RHaelSeRaLt by ehe/ilBRLGRIS BREn{aN indelehbert ofstbaabd ber )
and, respectively, wth regard to the depl oynent or acceleration type (for
i nstance, tEnpoecaiccet erired bodgck etesaewteleby. dheid pratoesitigndtbrasstangs. gpect i | e
/ warhead or_ _integrated therein. The inventive arra 2Nt (proj.ecti.l e or
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for triggeride@oltsidibinet h&yetHNEVRIDectildlg thd banemntfBpetidedaietaibeessridne end
bal listic speed in the direction of flight. Thus it is to be particularly
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pornt-1n-t | BEndln LILAISIIN Goc RS LAL MELA AL PO N bdrbREHRT LB cpgYEN | VO
arrangenent ‘thereby cones into ex- pression 7n that, on the one hand wi t hout
any change imeglaedasranplhadiveneye stracggmepept@edtile @r avbarmecvodyl besiealder
projectile with the highest penetrating power, with additional arrangenents
whi ch over £1%8 d956iNPE "FRHG FHoMNeIENb&f O1Y) SRESHi 18h T I9FEANSr B f&f‘ém'ﬂo’*ow ver,

ar rangenent g f 11 N0 feleB HRMSin Q4 ln%ugaoomj;ﬁrctéde%anﬂ apd ’d]jr_@.F'tlicSrth %ﬁ@.ﬁ'%ng,

preferably pertains to a projectile container which is filled wth a

pyr ot echni c)s toaled pareicelagyerifgctivhivotoragadtie cancinbmiatiogubitiptiog ectivd es or
fragnents along the entire .length or only partial regions. This is

basi cal | y aEﬂﬁ‘“g{?aﬁﬂaﬁ”(Sjng‘et‘F.%”E‘V‘%”EEP&EWQ%'Bgn approach to a target, upon
i npact, at the beginning of the penetration, during passage through the
target, or first only after an effected penetration. The inventjve
penetrator (PeeyeEfsd ecssbUtiepEF Hie ey v e gt shaEby V@ MiopEt exes

ossesses a St.r. ivel i uS le.relationshin . _ Ny ower
o 1 ot or aPFBRRLH Shigk SRS AR, Stk Gk IR (RRLBERCENEETH Bah P

e ls ere Initrated by
means of a pesaihitorerdatewnmrneehder preojeapendentieyhigfedtheneosting ovalr, titb

ti body i.ni.ti at abl t instal lation for the tri i
Suppor ti ng. BROFRBS LG8 estT SAFIN Grer Tag nFtalenpth € I PER GaIoapT Bt Eiete

respectivel Y3 arrdRbsmésaehh@\gedadieltB 3RS uBbrAestled AN E onl therdintr Rad, er
medi um such as a liquid, a pasty nedium a E'l astic material, a polyner
mat er i a! or PEEfpIaRst W%E’P?t@éf%ﬁﬁﬁblleé?qm'%r k| @Ua%ﬂc‘.“ﬁ‘?/dw&ﬁ agi% D.GS?O,IECh”‘C)
&gfgﬁgt : xg' ¥etife DYAHREYRAMDHC i8S iR duBl HoRL ARG, B gL AL BFHY e 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 indepehdently 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 pressur-e field producing pyrotechnic / detonative
arrangement {also without any primary explosive] with a buiit in or function-

specified triggering initiation with integrated triggering safety.



arrangenment (also without any primary explosive) with a built in or
function- specified triggering initiation with integrated triggering safet%/.
0 5 MAY 2006 Figs. 1 Aand 1 Billustrate such types of active |ater&RIMAY 2066
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.
aerodynam cally stabilized) constructional nmanner with an outer ballistic
hood or tip 10. The enconpassi ng casing body 2A, 2B, which due to its

mat eri al pr biger f AeandrhB dllustidtey ebdtinesicd aghide baibialis teftegitivg rerpuetiry 8LPor s

NP T T S e A A e A e e

desired act Fige 1ahes hgtteéd RCH.. adrsdyfraldieslyibhilieds WohabLietid fAmsankt i@ an
medi um 4, which then by neans of a controllable pyrotechnic arrangenent 5

transnits tRelegdabistE SQOFrasssul 8 T'oe eReOMRIFCHIESEIhhoBody 2B, vorgch drejto

t hereby cau ISl rati i . ts, of... - . iles.with a
| at eral not ?gﬁ“a?Sﬁ% r{gh%q'e%tnh%#eé@fj%lé&ﬁggg%dt%agllsﬁlrcég Sffrgg#ll%e:ﬁécfh%nmyhe i nert
medi um 4 anderuprkd tsmebhetk. Dhistdi@er surifeQUOdba1gslly theeduiodal 14, 2 eusti

resi stance of the adjoining nmedia (density p x longitudinal sgeed of sound
c) is of siGAMPPREAC M#NE PYIBECHSE iMTidktR MG HEEOT RE 2 FSHFEECHYe Pise!
reflection gnd.{ Rerirby v sai@msmf%g%n\efﬂgfnhecﬁ% De,hBPaReRG P bheor 4 nert
medium 4 to the enconpassing casing 2A, 28. This interrelationship is

expl ai ned, tontreicipberotéchriherrbRiemapdr traGImit6468 gbyer@tedNbidssanech thad H.
Mul | er "Untersuchun eg én% neuen Paﬁze wer kst of Een". L%%on an inbal ance of
the acousti ETUEPRTARCELSY P 2FudlP ART CPBICaYSEs 3 RMtBY RRoaf o RampEs o

desi gnat ed asb-Brdjwéttibs With d 1teradithbtRRedrihedef i nes as a reflective
coefficient a the expression a = (m1) / (m 1 ). This consideration is not

only of interest for the pressure-transmtting nedium but then can al so be

utilized wh j : j I i j j on
"hto e (1oF hEbuRKBERne'ote (P HLBAR 1L IHIECHBARRDH ShONEn 1l SHADLARC
definition shetendisgohtainmedathatodsoic resiguinds of che adip@Onginsgdiadesisity lpar

materials, as a rule over 95% of the incident shaock ener 1s reflected at
The " boundalotuPPabeseR olosi i oS 6 SBOHaBHT 1+ 1 BE kb Bel Ry mES 8o “or

WB).  HowevgkgredliQné Q&fid:tlonGdHoMeedHy 8188 dlo cSeteh vAScRICHAILY Partdtdy de\S
casing there still reflected over 70% for a light weight netal conpared to
a steel casinggt 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. Muller

"Untersuchungen mit neuen Panzerwerkstoffen”.

Upon an imbalance of the acoustic resistances, the q-uotient {p1 x ¢1) / {pz x c2) can
be designated as m {with m > 1), and one then defines as a reflective coefficient a
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 {¢ = 1500 my/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 (steel 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 particularty broader operative play region is obtained with the



approximately 50% A particularly broader operative play region is obtained
with the 0 5 MAY 2006 utilization of plastic nmaterials and polyners. There
t he sound propagati ng speeds fluctuate between 50 m's and 2000 m 8 5 MAY 006
densities between about 1 and 2.5 g/cnB. Obtained thereby in the

conmbi nation wth duralum niumas the casing and plastic/polynmer as the
pressure-trangatibh BY MR Whktetioh SXa30aN Rersf (Pherférthérs_ro@ﬁggﬂoﬁﬁjﬁtinw gg@eds
doubl e-j acket or a practice projectile, is a reflective degree of 60% or

hi gher. Thi sfhedteteniatiesedddl 81/y@hg 2008 wid itlhe epnsitiess betyeeen about 1 and 2.5
pressure-transmst di_um wi respect to.sp (e e. . .

D essur o-  r et PR s bEY Bl G BEEhen BrORETH bbb Pl soms e

| ateral expansi@Ipelmak $6 thelpaddsvies-trandhenaxinabiuph eos wikemphyitbdatprrasge
function of location and tinme. Concerning the inert nedium4, this relates
as a rul e toME&NhMErdbisuFCkRt Pisa PrRcAICE PAYREE'BN'S aniefIk6tive ARG egrd e or
danpi ng, | os tqQ. d ] I )t - X 4 in
nstances it PRalTes SORRARE dbeb AN e o RERSY E e Bl Tl
properties, muadhnasithoksseaciofdipedd diisientiegpadsisore-trasksitong bod taekbevhag
particularly slow disintegration speeds. The inner nedium can furthernore be
confi gured VERSEDIY ERPUATHEUCT e 1RERIENPHISION FsHER T FIGRY S 1P ANT PEehRIEETY &l
properties (@0 di Lfehemdn sPRRASoPENgMNM) and thereby produce different
| ateral effects. However, it is also thinkable that through different
danping properties of the pressure transmtting nmedium4 there can be

ef fect axi al different djsintegrations .of the casings, 2A 2B, . .

Furt her mre,&%{%?eén'ﬁgéﬁﬁmei{ Enaeﬁ"gﬁsz‘otp’(%glgts% a&t%reurle %raopa}et”ia‘egv%'?ho'rs lré)?arrpl e
ef f ect i venesgoRiidrangitigtadnyedregad iddBRaSE oS 43P @ iy NgmidaN PReIHshesprefhge

el ements which are introduced or noulded into the inert medium4, or into
the inner sp®EEEs3NOVEREROGHAFHRGCENIEY 2EASPASRIPI2RESEIDIINYS 8 d§Si¢thser t ed

Subpr o] ect | Gho R SY6MriBE! LG od P <PELIeBfrkLoALP BUGDS L asnicORGT et 10

the system I've pyrotechnic unit can be constituted of a Single,

in relation patithergisioev dfsintbhetiaotspeedbdihe, inserehedighectr foahdrinorghet abl e
det onator 6, ich js connected with a i nple contact reporter, with a

L ng. ol emeft ok st AT P LR e 2 e B EPET b SR ENT LA P AP AR y
conponent as(ead) Afbleviabpbbd & $A0RY bPY (@YD L BroBucd RiiBereat tdtval abkers.
triggering device 7 can be arranged in the region of the tip region and/or
tai |l end redi®Wewsr ithe ahendttkadtdt thah dheanah BE BT PRA LY CRRAISS Hfhe
conductor 8., escure transmitting medium 4 there can be effect axially different disintegrations
of the casings 2A, Z2B. 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 pyrctechnic 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 eiement, 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.



0 5 MAY 2006 The tip 10 can be constructed hollow or solidly. Thus, for
exanple, it can serve as a housing for auxiliary arrangenents such as
sensors or triggering and respectively, safety elenents for the actiQVeMAY s
pyrotechnic unit 5..1t is also possible that the tip has integrated therein
power supporting elenents (e.g. as in Figs. 43A through 43D). In the

aer odynam cameyuétw @bddlr,l BEHoN QR HON nd 3w diabRal, SThilireRkbREMBId, iiGish g dlange
mechani sm 12. Al'so this can contain in a central region auxiliary

i nstal | ati or®uamg fondugd@tedarherairreovech bs sprsoa$ §otm&qr@@| I BoReEivplvat abl e

el Uhe acLe R, SO0 LS. a0, SLSELIRN P omRapsit, AL (851RE

i nvention itinQQeseclherld! gbRet @u@dbrﬁ%@b@&iéﬁ@s .6 £ctn ansoniiarlthemmlhasame
body or.an explosive/fragnent projectile of the usual constructional type,

and al so does not rel ate to a projectile with a fuse or detonator of the

usual CO”S””%' Ore‘raod %pcau strg‘o{Pe% NGESRSH e .ﬁéffc ?JBEL@?&QE e

(pri rrary/seco oswé eri al Separat’i ng fet y devi Ces t al so
does not relraé@atrmsrﬁuzr jlecthil e amtioatein baslceai;hlyrepmsasssesyansﬁah-ﬁons as
construction pursuant to DE 197 00 349 C. Howe it can be extremely
advant ageougnd'aﬂiﬂ’dmﬁfﬁ*ﬁéf’o‘@aébﬁs %I%P?%a@'wowmte%waaleswaﬁ)éhe 6T R wi t h
ALP tasks whep TR Se cbpBRe@ChiHE sSRIPLNALLAN RIceb ORgtUrG (s@SIaance

of a lateral e??e "also 1N an inert instance in intended an particularly
advant ageous oamnﬂarﬁat/st@nss, Jthere can be integrated the properties of a
passive |l ateral penetrator of the known PELE constructional type. Further
features, details and advantages can be ascertained fromthe foll ow ng

descripti on |afthpipednt ai AIBANH 888 Sotoleldid € bA\RPldshR, pragictingor &1 exgagee t 0
the acconpanying drawings; in which: Fig. 1 Aillustrates a spin stabilized

version of dIXParFexplogivetisomest pasiectian’ ke seya £ONEHPEYORA! ABPY.i35EEISO
version of af, Al Flg c?'g‘prﬁlegﬁlterv@lttﬁ% EXEIPLERALAY: diNARRRG! LA Riona)

auxi liary arrangenents trol, or respectively trlggerl ng and
safety of theppwesrsmeeﬂg:aa@earaztamgextaafrnalmg@rvmnés(pfrmmararseomn@ar@jeemtqslves 05
MAY 2006 Fig. 2B ll I ustrates exa es for sitions of the auxi Lﬁag. h

2] % of the

ar r angenent STFGF 3L BRPTRGMY G ety Vr‘c§§p5(ﬁ'?% P57 PHI'GLRRF TRG AR

pressure gengyfsalahiPPossesses 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 itlustrates a spin stabilized version of an ALP,
Fig. 18 iMlustrates an aerodynamically stabilized version of an ALP;
Fig. ZA ilfustrates examples for the positions of auxiliary arrangements for the

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

arrangements for arrow projectiles;

- 10 -



conponents for spin stabilized projectiles; Fig. 3Aillustrates a first
exanpl e for a tail/guidance nechani sm shape (e.g. for receiving the
auxiliary installations) in the formof a rigid w ng guidance nech[hﬁnmmmgﬁ
Fig. 3Billustrates a second exanple of a tail/guidance nmechani sm shape
(e.g. for receiving of the auxiliary arrangenents) in the formof a conical

gui de nechay. 98 Filgstr3ed élansileat@soaitidnirod texaopilieryf ararggdnadritd gatilance
nmechani sm shape (e.g. for receiving of the auxiliary arrangenents) in the
formof a star gui d&ﬁ@%o' ‘h‘eéﬁ%%ﬁ%‘ﬁ?’ylif'@ger@g and tdetvatte @eaprﬁéﬂ%fﬁﬁe@%éﬁﬁﬁﬂ e for

a tail/guidance rrectggmp%%%ga@@ Sg)ﬁ] Habifi ¥ prgﬁame\él ng of the auxiliary

arrangenments) in the form a gui dance nismwth a m xed
constructi ofig.AA. 4Asirkbtassd rfn&ttesaanpﬂe fcsta @ﬂmmmatmeﬁhea\nﬁrarshamgmrfbr of
pressure-generating elenments in the rrpact oI essgure ge ‘?%Satl ng

unit in the forwar ECEEHET " pEPETYN: mﬁa at'%@ W ﬁ%ﬁ PrRtYs® BN ERPUIAE8I ment

of an arrangement of,Jfu-@agH.e- generating el ements in the formof a conpact
unit in a tail end region; Fig. 4Cillustrates a third enbodi nent of an
arrangenent Faf %esﬁ@ﬁéﬂ@n@ﬁawwge@lnmiemg tﬁlﬁgvﬁéﬂﬁ%mﬁc@ﬁﬂéﬁt@mdﬁ et in

the regi on Proxi mat e t\ind Bl Bl 8o dDALLUSLER! 82 . kawr thasuhad qpps of an

recelvin ?
arrangerrent of pressure-generati ng orm (0] uni t

located in the tip; nidc®andm;illustrates a fifth errbodl ment of an ar r angenent
of pressure- generatl ng elenents in the form of an expapded sl ender un|t in

the foruward tegifon JroUPHE HENEL paBR'E TpT § loilguipPIGRTEGPRYSE H3REHE-0- Tor
enbodi ment of an ar rangaARRY 1Al agﬁ.ﬁérsy%feang@%ﬁ@,ﬁ iMehe RABMBNEStdydididchor m of

a through extending slender unit; Fig | ustrates a seventh ‘enbodi nent
of an arrangenment ofmguhessur.e- gener atl ng eI ements in the form of three
ystrates

oL or LY S e B bt S AOREAGE et b beateeea
receiving of the auxiliary arrangements} in the form of a guidance
mechanism with a mixed construction;

Fig. 4A llustrates 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 dlustrates a second embodiment of an arrangement of pressure-
generating elements in the form of a compact unit in a tail end regicn;

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 Hlustrates 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 ilustrates 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;

-11 -



elements in the formof a conmbination of a conpact unit in the region
proximately the tip with a slender unit; Fig. 41 illustrates a ninth )
enbodi ment of an arrangenent of pressure-generating elenents in the PMA%%&
a two-part projectile with a conmpact unit in the rearward portion; Fig. 4J
illustrates a tenth enbodi ment of an arrangenent of pressure-generating

el enment s i nFighdH or Musfratest aveigbaln Enrbpdjmrdf@mrt&ﬂg@mmw peesasrmemgsnarﬁrtmgaot h
parts; Fig. 4K|IIusFrates an. }10 1(t enbodi nent. _of an m%h

pressure- generating SIEHEM &G PTTHY ¢ 5PMPEFRUSN QRS PUFEe r%j ¢ Ieere%of‘h a
conpact unit in thgrcgr@daem|tﬂ1@t,b|\,p,ﬂalac},|é¢4dtehuansl ender unit in the rearward
projectile part Fig. BAillustrates an exanple of an ALP projectile with a
control / skfetdy / ilustrgtpsrs ﬁgﬂhﬁmquﬁn@mreoftarparrwe@?ﬁ%qfrPraS%ﬁ@ﬁbrraa%
signal line |eading,. r e

exanpl e of an ALP pr oej%eerﬁ[?fnsr\?ﬁc 91a(ljjigétﬁ og: pr%%fclt W ?F?@Sg?{%¥ tt}ntrrhe in
the tail region wthawsenpbaiorand si gnal I|ne Ieadl ng to a second unit;
Fig. 6Aillustrates different exanples of georretrl es for pressure %eneratl ng

el ements; Fr§: 6B i F"I“lﬁ%’tareét%ée’ﬁﬂret”?@d”@ﬁ%‘rﬁ)l@%%?”%BWt‘Pr%@S?%P generating
pressure- generatingq el SABM $he Frf oﬁ%t&vl}ld‘é% bR SIS h tlhl chHﬁ&&eerlerﬁé?tm es of

geonetries for pressure-generating ments; Fig. 6D illustrates further
exanpl es of geometr beﬁw b@rrts pressure- generatl ng el errent s with coni caI tips
and soundi ngs; 4[% ustr@t es tron of

& 6

pressur e- gen '““8 rgf*ﬁé‘n?%e f’e'&ﬁhf%t?%cﬁ?“e }98{1‘% gemfﬂﬁg PY3Reie t| on
region; Fig. 7 ill U@bﬁ@'faﬁﬁg@lérﬁéﬁt@mrﬁ tISX BITR €5a @cfvormlri P gt RS SWTea compact

generating-el enents; % 8A illustrates an exanpl e of an arranaema_nt for
i nterconnected pres&0itd? THR REIIGETIRGPINENWITh @ Slendey UniEn; e j&e e T aiRctile
exanple of the arr anggment of a central penetrator
Fig. DA illustrates an exampte 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. b8 ilustrates a further example of an ALP projectile with a control / safety /

triggering unit in the tail region with a control and signal line leading 1o a

second unit;

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

Fig. 6B iltustrates further examptes of geometries for pressure-generating
elements;

Fig. 6C tlustrates 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 ditferent examples of hollow pressure generating-elements;

Fig. BA illustrates an exampte of an arrangement for interconnected pressure-
generating elements;

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

connected with external pressure-generating elements;
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connected with external pressure-generating elenents; 05 MAY 2006 Fig. 9A
illustrates the principal construction of an ALP projectile with three
active zones positioned behind each other; Fig. 9B illustrates a schkMay i
representation for explaining the operation of the ALP projectile of Fig.
9A, in which all three active zones are activated prior to reaching the

target; Figrig9@A || uslstatasir saaiRichbestreRioasatrahlLPhrbjettiexphmiiteagctine
operation of the ALP projectile of Fig. 9A in which only the forward active
zone (occasional | y zanspresitopehpokind eaett Pthe'zone) is activated prior to

reaching ot t tar . LJ: - [ } for
expl ai ni ng h?é%per z'ilg‘?' t(t)r’r?t%‘ Q'ES ﬁ@gniﬁbp%trr%j?etéﬁ%ﬁ%ef%g? Qg{%&.&%ﬁ%ﬁ&mﬁggﬁbw
three active zones a&® pwjertilcact Figabad irupoithr @achengetihezérmasgat ackivged 10
illustrates a representation of nunerical 2D-simnulation of the pressure-
generation by neans POP" & éqaér?d@rg‘ﬁdéégeébr d-simlar detonator pursuant to

Fig. 4F Figig bd 1hlusltdd £3cRerh SR BpEeRtdRM RF eR0RIHIEE keabpabYish BUbaL 1 on
of the pressure generation by nmeans of two different pressure-generating

units pursuant to LY. prgkciiE gt Fig29¥0 ihushicael weffarwhal aesotingent of an
ALP projectile pursyant to the invention wiith two axial zones A _and of
di fferent geometri c;?Cc-aé'cg’ﬁlf’hﬁﬁl'sgttg&ﬁg?”ﬁr%.acﬁ\f'}e FPTld ragt'\é%tggr?r@ﬁ%%&ﬁar{%e%ﬁlg of
an active effectivedpedyfrgesuant to the invention with symetri cal
construction, a central pressure-generating elenent as well as an internal
and ext er nafi%pd% sur'BistatfsHisER T Mgl frEahr e5fN 2 othA SFAISETBS NS BREREAN OFiE. 14
il lustrates an enbodregl, f; by ﬁgg bUGn G G LI (FrcB O BYCAIAALe by L Ne

invention with an' eccentrica i oned pressure-generating el enent,
shown in cross-sectizonyatedgipod rBAchihd tisd raages an enbodi nent of an active

effective bggy T S ket L0S el ERt 9P, WL a0 SESRIL LSl ¥ PQRlsL ! gned

pr essur e- geher at1 ng " Ui ¢ %Hs? P ation o P
generation by means of a slender fuse cord-similar detonator pursuant 10
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 iflustrates a further embodiment of an ALP projectile pursuant 10 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 ilustrates an embodiment of an active effective body pursuant to the
invention with an-gccentrically positioned pressure-generating element,
shown in cross-section;

Fig. 15A iliustrates 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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well as an internal efficient pressure-distributing nediumand an external
pressure-transmtting nedium shown in a cross-sectional view in accordance
with Fig. 13; 0 5 MAY 2006 Fig. 1 5B illustrates, in cross-section, (&b MAY 290
simlar enbodi nent of the active body pursuant to the invention as in Fig.
13, however, with a pressure- generating elenent in the outer

pressure-trangm s i ngudeAdeymhandssddlionan sifiifrdmboddhtipt iy Fing: Body
reflector; Fig. 16A illustrates a cross-sectional view of an enbodi nent of
an active effective pPuyrepdEriogbesmEntigntas it eg.i i divvy ferwith aPesatieal

penetrator having p re- i I LI . err Jin the
outer pressure- t raréeﬁ}l%t? %{im%gglr%@%ﬁﬁh lr\/P\%i C t?”?%%aggg%{g&&@%n%ﬁghgiSgé]g‘f'{ehl y
actuatable; Fig. 1 6B irhtst matiesn &svrempedenantr;of an active effective

menber pursuant to the invention with a central gene,trat or with, _
pressur e- gend8at $hg BYSMRIRE @ GTASS-§978I05atE WE Wt e BMBOP Y ATt #g vrerdieghye

shown in cross-sectifQpmpl decdrbinly bUBETRAILEI0R WhiRBARNS ARG 4 AEviRR ALP
projectile, shown in cross- section, which is also a reference standard for

further enbodi nent s;prefsge-geBeidtihgstera¢ras ianhepbodiatentnodfn are AL assendst y
pursuant to the invention with a centrgl penetrator with a star-shaped
cross-section and a tb?mfti'rf%/megwnbl”"e@@hrfg[ 8@?@6}& FAY bgﬁgﬁ@';ﬁté}/ aé:ﬁ‘fﬂ%ﬂa?*n
cross-sectiong, 68 ilstrdtbbShratRiiResl 055 86GId OMadtiv @enWer aRrLAROE RNt

of an ALP assenbly pursuant to the invention with a central penetrator wth

rectangul ar or quadPaEMEOTIESA SeHt! GRNEYIEca VEITLP@SPYIp-gfnerating elements in
pressure-generating gl.enrot Hes@r@qra%%;ﬂﬁ%in{'g}%%@ﬁf AofORSrS8ELEQROf an

enbodi ment of an ALP assenbly accor 0 e I'nvention, I n accordance
with Fig. 9Aigi th folustcatss pgstasdaytentanblyia.an2ALR blajettiat gsovan ireptveei nment

of an ALP assenbly pursuant to the invention wifth two |aterally. arranged
pressure-transmitti ngonedi ﬁﬂh"‘%hﬁ\ﬁiﬁq f reoge Séf%’l‘{qr%&?r “r‘ei”g‘.ef fﬂ’qc%‘/jl”ﬂgrftrsat es an
enmbodi ment  ofig ang ALR@spRED Y dcirABAt $0ad REPIdRYERbIyOSLr Wk o heagveibad
pressure-generating el ement, shown in cross-section; Fig. 23 illustrates an

enbodi ment of an ALPVHBSeffiltel paneiriat Wi ¢ Ktarishoeed coiss-section and a plurality
of pressure-generating elements, shown in cross-section;

Fig. 19 iflustrates 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 ilustrates 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 iHustrates an embodiment of an ALP assembly pursuant to the invention
with a segmented pressure-generating element, shown in cross-section;

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

Fig. 24 Hlustrates, 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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with two different laterally arranged casing shells, shown in cross-
section; Fig. 24 illustrates, in cross-section, an enbodi nent of an ALP
assenbly pursuant to the invention in accordance with Fi g. 17 with GinMAY 2006
additional external jacket; 05 MAY 2006 Fig. 25 illustrates, in
cross-section, an enbodi nent of an ALP assenbly pursuant to the invention

with a non- cwd:uigar G381 SEGh IcAbs. dekflon 26 le'lnle§H<ﬁ4t%3 a@%@%@@rﬁ@@%ufﬁuaﬁﬁ
ALP assenbly pursuant to thé invention wth a six-sided central part

according to Figure 13 thamdfeat!splwnth BITW@ tz)vfculqmced&srmﬁosub projectiles or
fragnents w cu ar cross-sect

H 27 111 udtditbs. AEUABGur RETEogr e s SUSERETy Lt T REerten
invention, simlar thltrFla%lx 2Bed RRWBYEFart WEddtdmofdrRif@e TASANYE sHiitGing2d
illustrates an enbodi nrent of an ALP projectile with four penetrators (e.g.

in PELE constructi onalreientey saRcreieeeint allragressuretngerief 404 Aigcrapseeciping. 29
illustrates an enbodl nt,Qf | le with three penetrators (e.g.
in a PELE constructi on a'rrst(g)deém ggaﬁ%%é‘g ressure-generating units which
are arranged Figy &@n i ﬂl&fstratéﬁﬂﬁl&h'ttiodﬁgeﬂfmjlajl‘m\LFlagserﬁlﬁ]A pur WSt nattes ira@ntion,
enbodi nent of an ALP constructl on with a solid central penetrator of

sui tabl e cross-secti GHMHAG Thr €& PHESKIr B Yeh B HIS FGSM8 ts  which are
arranged in C’Fﬂ% inert ;ﬁJs"i‘v%%‘% L 'e%oﬁﬁgérwﬂf 4o A %gcg%\étlil!a Yt %ﬁ%&@t@{m@@é &Ent

of an ALP construction simlar to that of Fig. however, with a sol
segment form ng penetim &EOF chaviragicnat mMoaryahaep QenUsBp@@smﬂeogﬁHEFa@g B0C

illustrates ar i.ent of an ALP. asse tion sim

that “of Fi g. TROBY houbidieteuat RrEopiT el an Ao praer LhgpEu E8a = H 8000
illustrates an enbodijgrntn afPEAE ALEr8sSEHEN ModeN affl @SR RE$408 gehédtiAg Units
cross-shaped internal elenment; Fig. 31 illustrates a further enbodi nent of
an ALP assenbly wi.t h VahieRPf¢ affa”%@tfﬁatnﬁft WANSEttNENEd ¥ Yss- sect i on, whi ch

initself is F?@aédh C Qs faied qu enﬂv%dﬁnéar"rt of an ALP construction with a solid central

penetrator of suitable cross-section, and three pressure-generating units
which are arranged in an inert transmitting medium;

Fig. 30B iHustrates an embodiment of an ALP construction similar to that of Fig.
30A, however, with a solid segment forming penetrator having a
triangular crass-section;

Fig. 30C illustrates an embodiment of an ALP assembly in cross-section similar 10
that of Fig. 30B, however, with a triangular hollow shaped body;

Fig. 30D illustrates an embodiment of an ALP assémbly 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 enfbodiment of a pressure generating unit with a non-
circular cross-section;

Fig. 33 iHustrates 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 ilustrates different embodiments of dammings;



Fig. 32 illustrates an enbodi nent of a pressure generating unit with a non-
circular cross-section; Fig. 33 illustrates an enbodi nent of an ALP
projectile with a plurality (here three) unit (segnents) across theJd MAY 2006
cross-section, which for exanple are separately actuatable; Fig. 34
illustrates different enbodi nents of damm ngs; 0 5 MAY 2006 Fig. 35

il lustrates py BbodIRRteOEn 2rRAGhERIEa Peridiradof hWagne Naatreafethedtkad
(concurrently danmng for the initiation of triggering) and a conical
jacket: Fig. 36 il userarestiyfasmbhng wemte witiadiopedfivaevrahdnche gameeing (for
the initiation of tié)gk%g.eri ng) and conical pressure-generating elenment; Fig.
37 illustrates an enbodi'ment of an ALP projectile with a nodul ar internal
constructi orfigdd&h, ifunreexaapleerbodsndasifgnpeheastar eotht dameing Gor fHeundiagion
Fig. 38 illustrates an enbodi nent of an ALP asserrblry ith a casing segnents
whi ch, for exanpl e, ArtE9SYRE 48P 43t BEavIFe e 4! %énemef‘ﬁstrat es an

embodi ment qfig afy ALR| assesPdhy Miodifed@GkBl ACPRA 8E41BGiRh a MUBIIBr PR&SRYIT | €S;
Fig. 40AilluStrates a representation of an enbodl ment of a three-part ALP
projectile which il lagsstratesn wechdseexonser gotasmmedwisez ebytaitse factiiidve part

is provided dn e region of the tip; Fig. 4 illustrates a representation
of a three- pﬁﬂté LP”pL%(Sﬁaé%ﬁ Fpgngqoldﬁrﬁ%r}t qf%wggas%ﬁ?wmgs& asﬂggseé;cnﬁn\}se part
is provided in the Gemthefdreaaiple, Frgseddibiely) bttsbtalie€s a representation of a
three-part ALP projectile simlar to Fig. 40A, whereby the active part is
provi ded i n fihe39 ai lIlleshEteedn @mboﬂir@¢nt4%@ri ALRISEFUTRY With FripRieHt ORBSHT$reht

of a three-part ALPsBBQArSJ%UMIe%- with an active tandem arrangenent; Fig. 41
illustrates an exenplary representation for explaining an ALP projectile;
Fig. 42A il |Rist4@a edllamraeeboedementntefiomof sp ecumwidirgentati anhrek-r@nt ALP

projectile with a PELE penetrator: Fig, 42Billustrates a further .
enbodi nent of a tip pé?)'ﬁ?ﬁ"g;u‘?’é‘tcﬁdlﬁJ%rfat%%th&ﬁ?ﬁse&’jgfggﬂ'?%,Waﬁeﬁyéﬁeﬂﬁb\’e part
assenbl y; is provided in the region of the tip;
Fig. 40B illustrates a representation of a three-part ALP projectile similar to Fig.
40A, whereby the active part is provided in the centre region;
Fig. 40C illustrates a representation of a three-part ALP projectile similar to Fig.
40A, whereby the active part is provided in the tail end region;
Fig. 40D illustrates a further embodiment of a three-part ALP projectile with an
active tandem arrangement;
Fig. 41 illustrates an exemplary representation for explaining an ALP projectile;
Fig. 42A illustrates an embodiment of a tip configuration of an ALP projectile with
a PELE penetrator;
Fig. 428 illustrates a further embodiment of a tip configuraticn of an ALP
projectite, with an ALP assembly;
Fig. 42C illustrates an embodiment of a tip configuration of an ALP projectile as a
solid active tip medule;
Fig. 42D illustrates a further embodiment of a tip configuration of an ALP projectile
with a tip filled with an active medium;
Fig. 42E illustrates an embodiment of a tip configuration of an ALP projectile as a
tip with set-back pressure-transmitting medium (hollow spacel;
Fig. 42F illustrates an embodiment of a tip configuration of an ALP projectile as a

tip with forwardly displaced pressure-transmitting medium;
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Fig. 42Cillustrates an enbodi ment of a tip configuration of an ALP

projectile as a solid active tip nodule; Fig. 42D illustrates a fu%her
enbodi ment of a tip configuration of an ALP projectile wth atip 1 IMAS 006
with an active nmedium Fig. 42E illustrates an enbodi ment of a tip

configuration of an ALP projectile as a tip wth set-back
pressure-tr aigs AR i g srettisuar {heddnoatigpaice BL- SFingHaTWZIF whithuglustetss anALP

mbodi t of ti fi t f t
Forvar dl y. di spl acedPFESaAL CPARHITS PHETRIAT R * CoBERAYP 200 “BGe 438

illustrates a repreggitaabi Pg@b a8 Shesidrdainsitinghthediui |ddslet géRbnatd ALP
projectile pursuant to the invention with a conmpact pressure-generating

unit and a |iquid adCaapregsas éDtVﬁﬁm@’ﬁeitr ng medi um (corresponding to Fig.

40 as wel | e a8 VB Lackets Bl ec 48| L b abeR @ ant SOEDERIS ONSle By

3D-sinmul atio nam ¢ di era I on e arrange
Fig. 43A, 1 50 us abt Eie hrra@@eeﬁemg:;urﬁnagxt té4;Ag |43A4$t$(abesaf&rne@gas@nt ation of
a 3D-simulation of an ALP projectile with a_ sl ender pressure gener ati ng

unit, a W& [Rckép aH'erSHarqsqfar@fe%eﬂéatme%w@ SIFLOR ¢t 3G LRedpigRYe with 3
corresponding 1o Fi g4k p@sgureﬂgﬂeﬁeratrngs}rr@tae\@sqaeear&eeme&.b% hrelsure-

3D-simulation for a dynamc dis- integration of the arrangenent pursuant to
Fig. 44A 100 us subseamenhg rhedigmi ggeesmg!ﬂirﬁsl@ Fig5AE] I I ust rates a

representat | a. 3D-sjmul ation accor ding to
Fo ar i TR diver LSipien e Eeateih B pa ke & Saetr 8 rat esa
representati on I N aindbyskigH| AttheRrbageeflyNABLENttoSHift LYLAY DONs Qibséduent
arrangenent pursuant to Fig. 45A, 1 50 ps after triggering whereby a liquid
is utilized as a pré%éfLHQee-”t”rgansm tting nedium Fig. 45Cillustrates a

represent at on 4@fa nr%?frég%'% ?‘éﬁ%& iﬁt@ ﬁgé‘%@ SRR &H BlihOBai RfP 8kembly

arrangenment pursuant to subsequent to "triggering, whereby
a pol yet hyl ene (PE) atcsordinigl iozied. 48, pmekscﬁueree pressosarirebsmgunednamy: Fig. 45D
illustrates_a rgﬁreeentatr on of a 3D-siml

Fi | e n 2{)'— (r)rpr %\Oile 6} dgn rnn ¢.di rsT ration

i ntegrati on' B ‘2 aPPANGHREh{SBERSIEIAT Pio? FPg Y5 o 18h% gy el SRBA 1Y
of an arrangement pursuant to Fig. 45A, 150 us after triggering whereby
a liguid is utilized as a pressure-transmitting medium;

Fig. 45C illustrates a representation of a 3D-simulation of a dynamic disintegration
of an arrangement pursuant to Fig. 45A, 150 s subsequent 1o
triggering, whereby a polyethylene (PE) is utilized as pressure-
transmitting medium;

Fig. 45D illustrates a representation of a 3D-simulation for a dynamic dis-
integration of an arrangement pursuant to Fig. 45, 150 us subsequent to
triggering, whereby aluminium is utilized as the pressure-transmitting
medium;

Fig. 46A illustrates a representation of a 3D-simulation of an ALP assembly with
an eccentrically positioned pressure-generating element {cylinder);

Fig. 46B illustrates a representation of a 3D-simulation for a dynamic dis-
integration of an arrangement pursuant to Fig. 46A, 150 us subsequent
1o triggering, whereby a liguid is utilized as a pressure-transmitting
medium;

Fig. 46C Wlustrates a representation of a 3D-simulation for a dynamic dis-

integration of an arrangement pursuant to Fig. 46A, 150 us subsequent
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triggering, whereby alumniumis utilized as the pressure-transmtting
medium Fig. 46A illustrates a representation of a 3D sinulation of U%W@Lﬁﬂﬁ
assenbly with an eccentrically positioned pressure-generating el enerit
(cylinder); Fig. 46B illustrates a representation of a 3D-sinulation for a
dynam c dis- integration of an arrangenent pursuant to Fig. 46A, 150 us
subsequent to triggeniiagerivtheredigbaalururibor isgitilieed @3 édorggsuie-transmitting
pressure-transmttin d.-m%di um Fig. 46Cillustrates a representation of a
3D-sinmulation for a dynamc dis- integration of an arrangenent pursuant to
Fig. 46A, 1F) 9/ suhsegtent représehtafioSoVABREBG 14100t bf ggerliPngssentbr el a
alumniumis utilized as a pressure-transmtting nedium Fig. 47A

il lustrates a repreS8Atat PErFIERICR2 DA @RGeOH TGH!Y HPSAIPCHSEBI G with a

central penetrator %@qeygtgﬂg APmERCRYRdLal | y positioned pressure- generating
el ement (cylinder); Fig. 47B illustrates a representation of a 3D-sinulation

of a dynam ¢igli4itht dgrsatstema refresentarioranpe BEnsinpuatserant atdynFinge digineggrat@ us

after triggering; Fig. 48A illustrates an enbqdi of t hree-part,

modul ar spi n- st abi | Jaa AR ST PETEP 1 F'Qorggé‘vﬁ‘g@y')’? a%‘ﬁ_@?’%ﬁﬁﬁ lustrates
an enbodi merdg ofgR fiRkkraRed bin Eﬂ%'dﬁﬁerﬁ%%é’%ﬁ@! Medudr aRid-szemized oj ecti | e
(or airborne giaody); Fig. 48C illustrates an enbodi ment of an ALP projectile

with cylindrical or PceREilgllor pobernemorn:t he active part for an intensive

| at eral accel eratd on;  Ei i | S an | ar r ion of the
cylindrical /%I & 'nﬁﬁécgal qbuésr't: Jtag%sf gt?%g{ boﬂﬁérg?og%efé)t% i“'|p§nor3°g§'gf E%@&%%{A&%%A
illustrates a represestiddedopro@fctienoexpesrnaeidywhi ch illustrates a W5

cylinder jacket prior to and subsequent to the active disintegration; Fig.
49B il lustr Jﬂ%s‘“fgc dAUTEIFT PUSTIPLCERER-Y 7 FHRSHPIPRGEYHT CYHUETSELRT St ut%d
fragments; Fig. SOAGolidiSid eLsciRR Ref RANAaM AV ath aidcbipslidy: 0] ectil e,
desi gned as an active
Fig. 48D illustrates an enlarged representation of the cylindrical/conical part cf the
ALP projectile ot Fig. 48C;
Fig. 49A illustrates a representation of an experiment which illustrates a WS
cylinder jacket prior to and subsequent 10 the active disintegration;
Fig. 49B illustrates a double-illuminated X-ray flash image of the accelerated
fragments;
Fig. 50A llustrates an aerodynamically stabilized projectile, designed as an active
effective body;
Fig. 50B illustrates an example of an aerodynamically stabilized projectile with a
centrally positioned active effective body;
Fig. 51 ilustrates and example of an aerodynamically stabilized projectile with a
plurality of active etfective bodies;
Fig. 52A illustrates an asymmetric opening of an active with a bundle of active
effective bodies; , -
Fig. 52B illustrates an asymmetrical opening of an active stage with a bundle of
active effective bodies;
Fig. 53 illustrates an example of an aerodynamically stabilized projectile with a
plurality of excessively connected active sub-projectiles;
Fig. 54 Hlustrates an end phase guided, aerodynamically stabilized projectite with
an active effective body;

Fig. 55A illustrates a practice projectile, formed as an active body;
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effective body; Fig. 50B illustrates an exanple of an aerodynam cally
stabilized projectile with a centrally positioned active effective_ pody;
Fig. 51 illustrates and exanple of an aerodynanmically stabilized prQ)EMWOé
with a plurality of active effective bodies; Fig. 52A illustrates an
asymmetric opening of an active with a bundle of active effective bodies; ,
Fig. 52B il Fissta5d edlusiyatesyametamelgl foppampeitpedt ogatigcyithe givegjey wif fedyles.
bundl e of active ef jNe | 8S.e El Q. ' r f.an
aerodynam cal |y st absh%%%zéert? %‘%8 ee?tel“sl ée:A %tgxﬁe‘?’%b’sb‘fgérgﬁbﬁé 'g?J @géggjs?ie?/%ly'
connect ed ac€tg.\s® sulikprraecs iviesead-ivgth Hdenttdl ustivakeé&ecare endiephase gui ded,
aerodynam cally stabilized projectile with an active e_ffe;:ti ve body; Fig.
55A i1l ustréates’a prlastietes #f 6Faepield, 2 rared Weh &rP'@ X 8! BoUE ededivRny
2006 Fig. 55B illustiafsss an exanple for a practice projectile with a
plurality of nmodules, ~ singularly designed as an actively disintegratable,

| ow ef f ecti Va&.l5ddy; ilkisgrat&ba irdpdhesteratiesitel paidhe adboinehbadycerttraal adoki ve

ef fective bodies; Fi g? g? ibl Llustrates an exanple of a warhead with a
plurality of activeSSfFE¥FPI8Y" stages: Fig. 58 illustrates a
rocket - accelrgy ded guist@tedn RREMBlehady roMkbhaikiaeiddvarboehé et varpedy; Fig.
59 illustrates an exanple of a rocket-accelerated airborne body with a
plurality of activePEfreEytefvactiy8dpffestingdedy 5tapes60 il |l ustrates an underwat er
body (torpe jth. j LV ; I O, Lt i
exanpl e for Q? tétl()\jr peé@g&\nr%f ¢ %ﬁ Ug{j:%rig\\plattééreg?cg/g??rygd@o%;/thgatljnn%j%té\%sy&%ﬁ%gﬁy'

i Il ustratesran eaxanmilustatesaat exgede for thompepburiah iat \acole s¢gpuene ivakly ypundle;

connected active stages; Fig. 63 i]lustrates a. further.  ex e of a torpedo
en e olur i 62 of EeTata PaergmPleiblr Be bR LEHEEST g s’
illustrates a high vghpedky-dndeswieer body with an active effective

conponent; . _ _ .
Fig. 63 ilustrates a further example of a torpedo with a plurality of sequentially

connected active stages;

Fig. 64 illustrates a high velocity-underwater body with an active effective
component;
Fig. €5 illustrates an exampie of a high velocity-underwater body with an active

effective body bundie;

Fig. 66 illustrates an aircraft-supported airborne body, designed as an active
effective unit;

Fig. 67 illustrates an example of a self-flying airborne with an integrated active
eftective body;

Fig. 68 illustrates an example of an airborne body with a plurality of active
effective stages;

Fig. 69 illustrates an example of an ejection container with an active effective
bundle; and

Fig. 70 illustrates an example of a dispenser with a plurality of active effective

body stages.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE INVENTION
In DE 197 00 349 C1 there are set forth possibilities for the configuration of the
space within the casing which is to be disintegrated also in combination with

different materials. All of these configuration features can be integrated basically in
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Fig. 65 illustrates an exanple of a high velocity-underwater body with an
active effective body bundle; Fig. 66 illustrates an aircraft-supported

ai rborne body, designed as an active effective unit; Fig. 67 illust r &b d4AY 2606
exanple of a self-flying airborne with an integrated active effective body;
Fig. 68 illustrates an exanple of an airborne body with a plurality of ,
active effecknvetist pgres, aEcqgdab inithuskermaeest anveaxanplreanexplaneggiattheornf,

cont ai ner vvitE a agtilve efLectiv.e bundl e;. alnd i g 70 ifltl ustrates an

exampl o of & OPEREABENITAITHOS AT E)° 677 satiopd ol BB I\EE MBSt ages.
DETAI LED DESCRLRFAEN, FreRBRESRRRER (ENVRERONENTS 10RAT bk WWERTH Ak dlvisiBEof 8% 00

349 Cl there are set forth possibilitiies for the configuration of the space
wi thin the casiosgrsepiiciel sgrieee ao dgesmanegvib e®r #xemrin GORMSIPhAISSAT N t h
different materials. Al of these ng i gur at i . e i nt egr.at ed
pasi cal 1y 1 BB RRY S0 lait o Va8 paa MREE J ETNKTEs R PSSP e
invention. | nseparexpl @nddrizeent ber eoéite oheiebytstuhvthichl s@ tevharenbiogsed t he

coni cal configuration of the T{)r_e_ssure- generating internal space, referring
to Figs. 12, BAcHRHYVAY8IMitatH tisisdiamraraply oeid RO 1oF d Jurens Uisalthisknesaes

N0 seqrent Somh o (08 IAUIRNeR s Ahichesig tmdAbRRousig, transni tting materials,

as in Fig. 33. reover, 1nasnuch as e pressure build-up is separately
undertaken, the palette of the naterials which are to be enployed is

practically uplim.ted i.s-ls _conparably valid al so for the di nensions
(t hi cknesses) I %E1§3§e09§9i909i tegﬁ%ﬁéﬁrttgé/rmr%ﬂ‘%%@nﬁﬂﬁlfSﬁln’eﬁx"f{BP'g? ?T % DE
197 00 349 d cédiefpadireof tHel MEgABAR dTERishenadna thewuexAsRker ©hdldieg or
configuration of the fragnments or, respectively, the sub-projectile

produci ng or e®fING iCAENEASICAGLITREONBIth AtdIENerane inedivns pf & iMBCRBERLA Wil so
in conbinatio | rah.. : all ! L :
enpl oyabl e ang Cg!)}({:r gepﬁﬁlegr%\gééf ?ghsfgeﬁgﬂgélgéqy Wét‘%‘? gﬁ%ﬁf@%&? é@@%&%fﬁé‘ﬁgﬁi I%’g mor
war heads can begexjamdedyuziive drbjectiies br vexheaise ai tteuatpanedarp apiblei vatl ons
through the utilization.of ressur e-%rener at i r;% B%r ot ecpni Cc_arrangenents.

eft

This is parti EFEPF v HRPT TS HLTRPEBN T Ty GEOw § ation of pressure-generating

pyrotechnic arrangements. This is particularly applicable 1o large calibered

ammunition and to warheads.

As already mentioned, the range of utilization for active lateraily effective pene-
trators is practically unlimited. Thereby, the pressure-generating components and
the eventually therewith associated auxiliary installations are of particular signifi-
cance. It is also a special advantage of the present invention that the effectiveness
of an ALP (active laterally effective penetrator) can be advantageously utilized even

with technically relatively simple arrangements.

With regard to the technical construction for the initiation of the pressure-generating
elements, there must be distinguished between a simple contact ignition, which are
already employed for projectiles of different types of configurations and therefore
stand available, a delayed ignition {also known), a proximity ignition {e.g. through
radar or infrared technology) and a remote-controlled ignition along the trajectory,

tor exampie through a timer element.

tt is a further advantage of the present invention that the latter is not bound to

specified systems, or 1o their states of development. In contrast, through its
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ammuni ti on and to warheads. As already nentioned, the range of utilization
for active laterally effective pene- trators is practically unlim t[?g _
Thereby, the pressure-generating components and the eventual |y thef eWMAl @005
associ ated auxiliary installations are of particular signifi- cance. It is
al so a special advantage of the present invention that the effectiveness of
an ALP (act g dradi @bplhidapiel feetinva gremetieatddgi€anchegachiant agaeusty it
utilized even wth technically relatively sinple arrangenents. Wth regard
to the techrpguwensotestputhd piwrkGiestHespenifiel ayHEm extenhyepr Bsxisoedageneritt i ng
el enments, ther i, St i f wee i ignition,
ChemEr e, * RO AP b Be g HR SR RS0 4RI 00 B5Lo o e
confi gur at i agshapcedeherafatien tsiandhavaidrailea; advaelayetdichgbte Ao malisd
known), a proximty ignition (e.g. through radar or infrared technol ogy)
and a renpt eYEYALPBIISRACVGIHial | 6AN G BRY thheitipay eRtYt §f Fasr ingxEsivisiEe 't hr ough
a timer el e%ﬂhect‘l& hhiE4ES Sriraﬁ%‘(/%ﬂwteﬂ%ear%fnéﬁ%&%ﬁ:%%mk.”vﬁﬁ,'feﬁ that .the
latter is not bound to specified systenms, or to their states of

devel opnent exbmpbontysests stdir suglciricsfcd ibitiMidh ZJ0Bauhewab's aécrappdgycabi ity
and t hrough the techn}_cl)l og' cal confi ﬁur ation capabi | i”t i.es, it conpensat es
for the prop@PPifedV'yeh & l:?“l"irb NCYRHS M NG RN 83 I HELSPEAACE ™ i th  t hei r
states of devielerr@nh.cidiHe{R LMY 1o RicdnsinReditih IRfthyadd ¥ ARl 3GLRES at B iow
regard to the present invention that with to significant advances which

wer e acconplenstgydreauirement. tTie Ipaest fegidy demendondaeeisiigtechadbenangbbuiiiezat i on

of triggeri j ] egtion wth e Eroni ¢ _J ew
devel opnent & THRLL SRS e EREr B ST ML ERREIR, BeloHBE BERTERA ReB0ad0,
(EFl') and anatedh déneéclencdragy are known, which fulfil such functions with
extrenely small dinmension (a few millinetres in dianeter up to 1 to 2
centinmetres in length) and small nmasses at a |ow energy requirenent. The

| owest ener gysA@MNdeitdh Sa6988hIAl &deaRARAhbePWHIRRIs SédmREES ol B hd w08y
systens. Thus, it mnust be provided a bal ance between necessary safety and

demand. Basiceappifity ¢freprtdigrtdet's PO Gh388denthiapoparodned wris ®KieCRIVEY

necessary fqgea‘ié‘o‘? RANEL e, 3DARI! LS itc%e 3@ LERLES 1 1L BibREn A0+ ««14.9 Cl

this point of view s extensivel f reat éed. wever, It s also applicable

for t he scerardraivety _tiiseumeidlérmahi:mndeqfa_strhe possiblersey ébryutditg alissedrenot

I ncluded as irgvhe%ti%%).sm misecgrrmee%ti];gr in%ellrltédt% t?w]; ptrgj%cg{eet?pegtesides the reduction of
the external ballistic rather are previously positive (supportive) functions then those
which are negative; for example, the penetration or the initiation of a function
hindering properties. As positive examples there can be mentioned, among others:

the tip as constructional space, ejectable tip, a tip as a pre-positioned penetrator.

The active principle in accordance with the present invention is also adapted for the
controlied projectile disintegration /7 spatial limitation of the effective distance; to the
for example, upon missing a target or during the design of practice projectiles.
Hereby it can be advantageoUsly employed densified or compressed materials {com-
pressed powder, plastic materials or fiber materials) as the casing material, which
are subjected either a fine distribution upon being subjected to pressure, or can be
end ballistically divided into practically ineffective particles. There can also be dis-
integrated / laterally accelerated only a portion of the projectile / penetrator, such
that the remainder of the projectile / penetrator basically remains still capable of
functioning. Thus, for example, during flight there can be emitted a plurality of

fragment planes, as illustrated in Fig. 9B, or there can be sprung away a certain
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invention. In this connection, inparted to the projectile tip besides the
reduction of the external ballistic rather are previously positive H5MAY 2008
(supportive) functions then those which are negative; for exanple, the '
penetration or the initiation of a function hindering properties. As
positive exanples there can be nentioned, anong others: the tip as
constructi onrimisPadRreS iBhehbRn BiPact® AP 185mBa® @oPO&Erhhienes ipengichat or .
The active principle in accordance with the present invention is also
adapt ed for Aithe9Ccontroll ed projectile disintegration / spatial limitation
of the effective distance; to the for exanple, upon mssing a target or
during the design of practice projectiles. Hereby it can be advantageously
enpl oyed den@ief AlgRl poncipRMpressesl amalt efar wdsSar(\Ccodaptpd s qpowder waipleasd i C
materials or fiber materials) as the casing material, which are subjected
ei ther a fi n&tPef-CEBUYSORSTAIBHC R TRY Ss W etteddt et PMesEUr'E€ Mt %¢an be end
ball i stical 'rxsﬁbcwwgifdﬁgtweffrs%wé‘e%nxa dNghdieed m%w%&lrgé;?e%mﬁ@?ro%s ¢an also
be dis- integrated aterally accelerated only a portion of the projectile
| penetr at orvolwoghthetehatn bhechenad adeissokdtskhd-desojueten | Ehdrepenets ateor
basically remains still capable of functiponing. Thus, for exanp|]e, during
Fignt ther EoeATLEoRHRErBRT BV i 6y BE P PaRRATe SIS P YD diat 1 at od
in Fig. 9B, Qeiehhes@irkitiige pRABNGIABYp1A. CcErtain 0 5 MAY 2006 nunber,
thereof immediately directly prior to inpact, for exanple, as illustrated in
Fig. 9C. The ALP principle is consequently particularly adapted for

proj ect i1 es o Maneadnis W b0 A8l {1 @83k LUBkolNLAhL A RS arkBkiBy diidifofing
relatively | oW requirenent or, Tespecti ve_fy extremely smatl érand on

addi ti ve volthretnripr eespeet sueth s Waosssdafor MBNsImactitdidraliisciamiseileast bt elsed an
assured self-d?structiQn. Tpereby it is even basicaJI%' ossi bl e that, even
for slender REHPLPEURTIPRSS PHELE CaR 1455 MENGOTN B A8 MRATEG%r Y easeristay t he
penetrating @ept bh 1 0418 doBh0f THEY SretdHde dAtisQr Sdibb@Bat Dvidh SiRRGIMAL. ARBNET
for the attacking of oncomng threats, for exanple, such as warheads or
TBMs (tacti ecabalbfapdmentisgionirssiereley atr pracseallvbamt ¢icEnt surtheidaseneleonosings .
The | ast nent.i .or re | increased. si ghifl - i n. t ield of
N e 8 R o L G Ty R Pk

f ragnent at i gnegenojirechniibesn avenbpiachiwah laycdrespefding itenderowy tdiehbas hswefer,
opposi ng situations mﬁ&%@%rongs_and ftaﬁneqt ﬂjstribution. The effective
manner of t HEOTMFEREE SRR ET EATY H PRI Wai Y24t a correspondi ng

triggering unit here, however,
A projectile conception in accordance with the proposed invention is also adapted in
a specific measure for use in penetrators accelerated by means of rockets (boosters)
or as the active components of rocket like airborne bodies. These, for example,
besides the classical range of application, can be employed with large caliber
barrelled weapons which are employed in the attacking of sea targets and as on

beard rockets for combat aircraft.

In Figs. 2-9 and 12-41 thereTs illustrated a multiplicity of embodiments. These have
the task of not only to explain the capabilities of the effective principle in accor-
dance with the present invention, but also to impart to one skilled in the art 2 multi-
plicity of technological solution possibilities in the conception of active laterally-

effective penetrators.

In Figs. 2A and 2B there are shown examples for the positions of auxiliary

installations of the active component. The aerodynamically stabilized version shown
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prom ses an extrenely effective possibility of utilization. A projectile
conception in accordance with the proposed invention is also adapted _in a
specific measure for use in penetrators accel erated by neans of r ock 8t5sMAY 2006
(boosters) or.as the active conponents of rocket |ike airborne bodies.
These, for exanple, besides the classical range of application, can be

enpl oyed wi the=]a i o R r”am“ﬁf'iﬂ. hi 18 y e
at t acki ng o%n r':sll%‘aﬁctqgﬁ gglt'{gagﬁ Oagvroo%p oar r(?é(-:gise(3':\,*5:u %regézghng{aﬁék glgtr?%r’%} th)hI n
Figs. 2-9 ardgttRerdfierchetesTs ddrpmsbilataetdva caulets, pluctiatsyooketeadvetiratedt s.

These have the task.of not ongé to exglain Ehe.cqgap{litkes of the

ef fective pPFREIFPeE: i'tn'_sa?é‘rtoo’?gss AdR PG "-!’16 £ et f)’!y'(-f‘éoe ¢ W?v%%f"’ieo%f,m%%‘te”hﬁ So to
inpart to openigkiré Math biher RR1idE taiemll dsl aisdlriaidatyd of Figechpal H@i £g8. sol ution
possibilities in the conception of active laterally- effective penetrators.

In Figs. 2APEfergBresitees greeherionnhekanpoies fidy. thadopwaidiieans dfthadixst i ary
i nstal | ations,. of LVe C gnent. . The r ) I tabil i
ver si on shog\nélt'v% *g{ﬁwggg%ﬁ\fengﬁegc.tﬁikofjgad} %Jﬁg@%{p g(éfd v?ogfsgjpegér%é'tvgaﬁgﬁa es

SO as to explopdiild halduRsPeE| &el fpriverd 11ENGhiaen 10eBed niad ed8wald esyipan abl e
active carriers, such as rocket-accelerated penetrators, it is also
possi bl e t 0°hHB\ie4ENE a§titlilFesalyrpcaiie PR el NI Y¢D RPIRERRS VG tBe RISRGIi e

wi th other %I;én%%r%%réegﬁr%’ re@ﬁ)natg(ﬁgzeieﬂqhgﬂjro%%!ésn‘lF@.gs- 48A and 48B.

Preferred positions are here’in the tip region 11 A the forward regi on of

the first active laterally effective projectile nodule 1 1 B, the rear

region of the active laterally . projectile el lE t foryward 11 F,

central 1 1%“3%5&8%'2?@5?0%%6'”Péﬁ%ﬂtﬁﬂ ”if’q}rgég;{k? ﬁ@sé'ggar?éqﬁ%talu\)?e'arlyat erally

active projecindeendmeule I Riied papasbivviehMe tibhegphojectinliee fbakirdgngieotiet he

centre region between the nodules 1 1 G _In the fin-stabilized version

i |l ustrat ed 99 §8. 9BP ¥R2PSEPTPYAR 'df- FHENAIRAFI HIY®e CapRaifyeherieRocsre

| ocated prefREall ink RabfarliiReb RSN il Inddspddd 1112 LLANYEY thPROPERLIthe oufefOl ON
E. r t he e

11. B, or inthe tail end region 1 t her nore, re can also b
arranged a casmgei ver unit (auxiliary installation) in the space 11 H between
the ALP and the outer <casing. In both projectile versions, the remaining
part of the tip can be either hollowor filled (such as with an active
material). Mobotd SoRctRl JydsibnEedieganmainiddpad et itve tipaidn, bd Beher Mo B diilgHe
space up to the outer skin can al so be enpl oyed for additional active a

{such as with an active material). For a sub-caliber design of the active part, the

intermediate space up to the outer skin can also be employed for additional active a

carriers or as a constructional space for auxiliary arrangements.

Through the uttlization of specizlized guidance geométries there can be created
greater volumes for the integration of the auxiliary installations. In Figs. 3A to 3D,
there are set up a number of examples. Thus, Fig. 3A illustrates, especially for
comparative purposes, the installed wing guidance mechanism 13A. Fig. 3B shows
a conical guidance mechanism 13B, Fig. 3C a star guidance mechanism 13D, and
Fig. 3D a mixture consisting bf wing and conical guidance mechanism 13D. It is also
possible to contemplate an apertured conical guidance mechanism, as well as
guidance mechanisms constituted as ring surfaces or other types of stabilizing

arrangements.
In Figs. 4A to 4K, there are itlustrated basic positions and structures of the pressure-

generating etement or, respectively, pressure-generating elements of active laterally-

effective penetrators. Thus, Figs. 4A and 4B illustrate those types of pyrotechnic
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carriers or as a constructional space for auxiliary arrangenents. Through
the utilization of specialized guidance geonetries there can be creatﬂﬁd 0
greater volunes for the integration of the auxiliary installations. 'M @
BAto 3D, there are set up a nunber of exanples. Thus, Fig. 3Aillustrates,
especially for conparative purposes, the installed w ng gui dance nechani sm
13A. Fig. 3B Shg¥seng tﬁoc{'l:@r%'p &%@@ﬂggtsm%@m§%ﬂ%%nt£'n$agé)’cé@ 68 3hd 6D)

gui dance mechanism 1 3D, and Fig. 3D a m xture consisting of wng and

coni cal gui daneefareehdnestellre8Dn driresrzecalsly mpbswébvv@rt‘d orgestilenpdiat er.an

apertured conl cal. gui dance ani sm uj.dance nechani sns

eonst i tut ed TAPSRING Y i Pizciad <P TBp ey 13 pegobr A eabidT S o5 AR bnt s 1
Figs. 4A to rddpectibereiraitr 1ip ketsds ah et hasiterdesicntonssientdr prédictdigeserind he
pressure- generating element or, respectively, pressure-generating el enments
of active | &ﬂ%‘ﬁﬁltlW@W*ﬂ@c‘tﬁf%%@?é’w\a@f@r@” Q‘FnU? PeriegSIo4 X Bigd 4B vel Misst rat e

those types eﬂEneDgé n%%g?#glﬁ&s%w ggﬁwgﬂ“ rfgﬁ%(%réﬂ)oﬂd QIRAE Limulation

construction (see e ) he forwar

central regieaamote ineSgect BAME, ythe Brrhh\@m@"&roﬁmegi PE 0p eod Biheulsteyi exerotle in
respecti veI , In thg tail end region, and in Figs. 4C and 4D proxi mate the
tip or, cf‘\%y inthe tip region. In Fig. 4E there extends a sl ender

pressure- generatl ng elenent somewhat through the forward halt of the

penetrator, in Fig. 4F over the entire penetrator |ength. The arrangenent
of Fig. 4C ¢w- r@pﬁtmdsertt@ thdhreasd muvbich enpluesianpf erdsaumr gene48Ah Blerndrds are
arrangement | of Fag\a

Si.mul atl on,ex Fi gs {: 4G
represents { & ¢4k |pﬁn\°7\}r5f’tc°h9§ %Fﬁtr &l |V¥ayrh%?°apr?r@se'§saﬁsget-heger?gr'%ttﬁlgué %I?r'%nsts
are |ocatedfifig.@.penetrator / projectile / warhead, as is also the case in
the illustrations of Fig. 9. In Fig. 4H there are | ocated in the

single-part ALP, two different pressure-generating elenents (see nuneri cal

simul ations i} "F‘ugF'4g$the4z§%ré Rcafiin kb Q%glé&arﬁ%L%t%%%ﬁ%%& pPeds\Rs- g\ el atilel
projectile. Thus, Fig. 41 represents, as an exanple, a two-part ALP wt h an

active part clamartie (sezanwaedcs|senentions imjtgs. ef6AwhebEas in Fig. 4J there are
| ocat ed conpact pressure-generating elenents in both projectile parts.
These can be activated either separately or also individually. Fig. 4K
i1l ustrates Figsxed tpreseuracgeBanat paig AP @igiat tle( ICONPACE! represents, as an

pressure- gegggr?itp}enga tldf\l;g tpart ALP with an active part in the rearward element / module,
whereas in Fig. 4J there are located compact pressure-generating elements in both
projectile parts. These can be activated either separately or also individually. Fig. 4K
Hlustrates mixed pressure-generating elements {a compact pressure-generating unit
in atip and a slender unit in a rearward part) so as tb achieve specified dis-
integrations, which as a rule is determined by the type of the target which is 10 be

attacked and the intended effect.

Naturally, the number of the active modules which are to be connected behind each
other is basically not limited“and is only specified through constructive conditions,
such as constructional length which stands available, the scenario of utilization as
well as preferably fragment or sub-projectile emitting and the type of projectile or

warhead.
Due to reasons of a simple manufacturer as well as handling, and especially due 10

the practical suitable possibilities of configuration, there are employed primarily

explosive material modules as pressure-generating elements. However, it is also
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inatipand a slender unit in a rearward part) so as to achi eve specified
dis- integrations, which as a rule is determned by the type of the target
which is to be attacked and the intended effect, Naturally, the nu@SeMAfol(s
the active nodul es which are to be connected behind each other is basically
not Iinited'and is only specified through constructive conditions, such as
constructi onal ngt h whi ch stands avail able, fhe scenario of utlllzatlon as

wel | as pref%prsétlﬂ F FUYREI26rDaSIB!Y P 8 dY P20 b RIS Y P NG e ME (R BU G-

projectile ofy, e\e@ﬁrb@@olhew%ugpbé%aesﬁr&%e@fheae@armé@omttf@ﬁ{ Yi8fre @ atel | as
handl i ng, and especially due to the practical suitable possibilities of

configurati cﬂﬁnetﬂmﬂa@legfeﬁnladm RO EERIS @ﬁ@llbglmslﬂmmcmiemm¢ e@ as

pressure- gener 2 | wever, SO 006 PQs to
Cont ool at e Sagy EaTr SEPRSiegpak ifeuie kbl 7 ePy3lie e R ackOOh PRERIALS ' Por

exanpl e, thQﬁﬁeﬁH&bfﬁ@m@Bﬂt|oned herein a nmethod of chem cal pressure-
generation through an air bag gas generator. Also it is possible to
contenplate the conbination of a pyrotechnic nodule with a pressure or,

respect | vel Y, PhUTT Flot, sACHR 85100 LLABRDor IHel HAATMAE /IcdnRbfon A and 5B

are exanples for t rjolning connecti on of
pr essur e- gendivarse rmgeseslueafrgamaaiim alestamgd & @rsm]gm:pnolree:triérhTrSS connextonot d4bh can

be effected, for nmeans of a, sig Ilne (transm ssion char e /
O SN B W AR T e R b e

Under st andalle, / fulsk Ustd 8F Greldd8NeM 0RALEIHRDE ¥ tfiné BBlal € DREERRERIOVE illustrated
possibilities, the various conbination capabilities are practically

unlimted. Treiein drp oFiyys feviAepissatatiie resabditips. | e tvadoeE CORMMANE®S for t he

arr angement of re-generating elements for active laterally effective
penetrators, SH@l{eS?%%[ ?ra%cghﬁ [l(’:“cr)ﬁital‘Jnatl on capabilities of the exanples

which are represented in Figs. 6A to 6E for pressure generating el enents
are still carrespopdently broadened to reasq of clari t%(_w g
B "R r

pressure genBr&tihg'%l éﬁxe‘r?t%K drgeiae ULé‘tSF"éfeé’oexq %%fﬁfa‘rhﬁfér?r\ﬁne
constructi On&eséd?e%@ngr@nﬁb%@éjrn@%lf@r adt\HSiatdrhify efbedild pEidialiBs, fcoHE e R¥ANP! es

for conpact, locally concentrated el enents (also detonators), for exanple a
spheri cal | y-$lagatbipatian edQabditehef tthe gkbmdieiscahichgre remgasqnied Wéﬁ@ﬁgﬁﬂttacfé of

length L to f%' %Fregstsg -Eer%ra“gPelEm%n'ts Qr%rétrll r%rréspgﬁégrﬁryegroaﬁeﬁed. Due to reasons

of clarity, the pressure generating elements are illustrated, in comparison with their

constructions, in an enlarged scale.

Thus, Fig. BA illustrates four examples for compact,_locally concentrated elements
{also detonators), for example a spherically-shaped part 6X, a short cylindrical part
6A in the magnitude of length L to diameter D of L/D = 1, part 6G iHustrates as a
further example a short truncated conical member, and part 6M a tipped slender
cone. Fig. 6B illustrates as examples a pressure-generating element 6B with L/D of
between 2 and 3, and a slender pressure-generating element 6C. This can relate, for
example, to an explosive corr:r or a fuse cord similar detonator {L/D more than about

5).
As a further example, in Fig. 6C there is illustrated a disk-shaped element 6F,

Naturally, there are also contemplatable combinations with the illustrated or with

further elements, as shown by example 6P,
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further exanple a short truncated conical nenber, and part 6Ma tipped

sl ender cone. Fig. 6B illustrates as exanples a pressure-generating el enent
6B with L/D of between 2 and 3, and a slender pressure-generating dl BMAND
6C. This can relate, for exanple, to an explosive cord or a fuse cord
simlar detonator (L/D nore than about 5). As a further exanple, in Fig. 6C
there is ill T a di sk-shaped el enent 6F, . by, re al so
cont enpl at ab%?'%‘gérg?ﬁ%rtei aor%s'“\'/ﬁq{aﬁeéjﬁ)éerp ;Iaﬁys?rpgf’%'gj'\%&%\na{ﬁ% %atargﬁ'ﬁlg?&ésénent S,
as shown by exatpbeaGRita®leS MAYLZARE, tHe Firgiecdbid slemenad esgelclaustin ated

exenpl ary enbodi nrents for the case in that, by neans of a suitable

confi gur at i offr WeHEPHY 06 BeRHIFTE @ ¥ErTE OB A’I e iSRCPRE2S$BP RAFE SBALE of a

penet rat or Oirrndi;agﬁehkbei)?eif@ra%ﬁgﬁa%bl%|oEH9_F§ﬁ-§J%HB@§Sﬂh@isp&:«’a?éa&éﬂmﬂ%ménﬁ%& ed a

preferably ra vel ocity conponent. I's preferably 1 nplenmente

means of a corecabf eapnhicguratii@natdn bhed iipodthd pespuresgneesigendeaenngH,

el emrent 6H, @60 ough a rounded portion 60. It can al so be of
a

6N, or thr
particul ar ahtagb Y AYE" o OFELeT B8 S*th the desired effective- ness or

disintegration of a projectile, a plurality of pressure-generating elenents
are permtted to act together. Thus. Fig. 6E illustrates the conbi nation of
a short intirgelasd ke ef abiticulastadngniegk ithelep aEAoWiBNRhe aviy) grrdeesiredeattpchye-

el ement 6E t hr.qugh,. transitjo rt,_61. By . ne f :

there can bensraauiaa e ARgLEL D Bahbe Gl s AT e HER LA B 8
medi a, diffepentittatesal whioei Thes. AL SOE ilNsaatedyihe ndinmigadtipr of eeghodie part.
Fig. 7 illustrates exanples of hollow pressure-generating / pyrotechnic
conponent s. NEEElyateRlY BEING eY/Rder £6 Witk iengedrap'Ea ] Ye W”%@Edl‘”c’éﬂgﬂ(ﬂ | ow

cylinder. ThesgiGanah® | OBGMESE) o YR tahgbinknt! @w%?@cér@la%%or le@ald ¥ocol-t 18
al so possible to proceed fromthe standpoint that for the full unfolding of

the effect /dalicsiwitege@riahpresalng teersoldndmsdmal Hifizagnt leferal vedgsties alao in a
pressure- gen rﬁtii%%r%d{i%mgf required. Thus nunerical sinulation as well
as the inpl enent'e exjpérl neit's have proven that, for exanple, for large
caliber projectiles (penetrator dianeter > 20m) only a fewmllinetre

t hi ck expl osive Ci¥| inders in conbination with a liquid or with a PE are

sufficient foP AnTustiatenBrymelesiodingtew RIPSIURR-85r&Ptinn / Pyrotechnic companents.

Hereby this can relate to a ring shaped element 6D or a hollow cylinder. These can

be open (6E} or partially closed {6L).

Basically, it is also possible to proceed from the standpoint that for the full unfolding
of the effect / disintegration, only a solid small part of a mass of a pressure-
generating medium is required. Thus numerical simu'lation as well as the
implemented experiments have proven that, for example, for large caliber projectiles
{penetrator diameter > 20mm) only a few millimetre thick explosive cylinders in
combination with a liquid or with a PE are sufficient for an extremely efficient

disintegration.

A further possibility of configuration of active laterally effective projectiles or

warheads through the accelerating components is represented by Figs. 8A and 8B.

Thus, in Fig. 8A there is illustrated a cross section 142 as an example for 4
pressure-generating elements 25A (e.g. in an embodiment in accordance with 6C)
which are located externally of the centre of a pressure-transmitting medium 4, and

which are connected through a conduit 28. That type of capability is viewed in
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A further possibility of configuration of active laterally effective
projectiles or warheads through the accelerating conmponents is repre ?ﬁ@h%ﬂ%
by Figs. 8A and 8B. Thus, in Fig. 8Athere is illustrated a cross sec

142 as an exanple for 4 pressure-generating elenents 25A (e.g. in an

enbodi nent in accordance with 6C) which are |ocated externally of the
centre of a L Ll I L 1 ough
a condui t 2§8&$ o yﬁgqgﬁgeapag%Frﬁg ﬁglv?e%ggyﬁﬁh 62 26%gﬁ%§%%f%gilon
with Figs. B35, 168, 18, 19, 29, 30-30D and al so 31, and respectively, 33.
In Fig. 8B, as a cross-sectional view 43 there is represented an exanple for
a central pressure-generating nodule 26, which by neans of the lines 27 is
connected §hrgugh, bha GHOSSeSRfl 0RY 41898l iONEH DA RES WhesTBHIMM 3 central
transmitting nmedium further pressure-generating elements 25B. Carified

t hr ough t he pessantst esnesdtovenmioguf® @@ wRichdy7maads ek ptealimesdZ 7 re c@m@emci on
therewith for the ax tructi

capabi 11 i bR (it crisp BRI R R PRRT M et RopdTeaR apdymgurne

clarified atrdshizge- Wemungrelamemgs 28Rt hout any special consideration further
paranmeters such as diverse pressure- transmtting nmedia, such as nedia,
especially radial structures or constructively specified details of the

i gni 11 cant cagyantARS Al aCLiR LALRIAL LY FBLT 8Gb /8, PERALIBHIE Sona@sigihown

for exanple 1n Figs e considerations in conjunction wt
active | at etldrbyeffbectd Healpmﬁcmm orrstivctibs andxpediaeatort hapatsiitiesabl ee

di stance ranges be defined relative to th rget, i,nas as fromthe
e ator o PREs Ut e aetert A e g <6 Bh ey RN h PO A s 1
can be di stingibughegd shetueeshddesiidATRatRL § aPdRXePRE S H 89LRB{hetance to the
target of less than 1 netre), the region close to the target (1 to 3

metres), t héranpgiion mgsi OB FrgMepie. eapareally(r3diBbsUBCIvERYT @sonsinstively
i nt er nedi at t@gé%%?dg{arlg'o%ttﬁg'gﬁotfécgn{ gdéa%sf@é 5#5&. IPALRY ert%%\g@@%aé%gothe

target (30 res) Ista fie tar get

nmetres), andsetewngoeakanpt istfagcesh to9Dhe target (greater t han 200
netres). Fig. 9A illustrates the reference projectile 17A which is
illustrated in enlarged and not to scale. It should be assenbled in a

cylindrical \paid cétfsidens@end i @drﬁ&et@ﬁm.@rIacnr@atalta@neqrrett.t/e gdeséganer @ed i ve
nodul es 20A, 1 9A, and 18A (ref. to Fig. 4G which

expedrent that suitable distance ranges be defined relative to the target, inasmuch

as from the literature there cannot be ascertained any generailly determined values.

It can be distinguished between the immediate proximate region (distance to the

target of less than 1 metre}, the region close to the target {1 to 3 metres), the

region approaching the target (3 to 10 metres), the iﬁtermediate range of distance

(10 to 30 metres}, greater distances to the target {30 to 100 metres), remoter

distance to the target {100 to 200 metres), and even greater distances to the target

{greater than 200 metres).

Fig. 9A illustrates the refererice projectile 17A, which is illustrated in enlarged and
not to scale. it should be assembled in a cylindrical part of three in ¢lose approxi-
mation equally designed active modules 20A, 19A, and 18A (ref. to Fig. 4G) which
are initiated in different positions relative to the three selected target examples 14,

15 and 16.

In Fig. 9B there is illustrated the case in which the projectile 17 is activated in a

closer region ahead of the target (here approximately 5 projectile lengths) in such a
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are initiated in different positions relative to the three sel ected target
exanples 14, 15 and 16. In Fig. 9B there is illustrated the case in i ZQIU
the projectile 17 is activated in a closer region ahead of the targgm‘ﬁ &
approximately 5 projectile lengths) in such a 0 5 MAY 2006 nmanner that the
three stages 18A, 1 9A and 20A disintegrate in a tight sequence subsequent

to each ot herﬁa..nléh%hgteﬁ@'Lmeregst%@@ﬁ ?at%;\ﬂr% §@bso8ﬂH€e@frat%qn h@grq's%g nce

integration of t he modul e 18A Still constitutes the two active modul es 20A
and 19A, whebsmmienheo bec!mmﬁfmbrwﬁdalr@nazalﬁgmebew bl?&lsubmngan'etb ihetds-a

For exanpl e EAGAETSONE TRIGE Taarur BT prarBe MR e Pafen iy s ©

projectile L&A thgekbaem@nd@idromdANIesd 36 thas d@i@@@%&@dmotma@m@@t ARC and
t he nmodul e 19A has already formed the fragnment or sub-projectile ring 198.

The ri ght - si'd®. peiariaiurihrage rremhesien seropie’ poimic'i h9f18|fﬁeel<afﬂDWﬂO®hIStSI1@fre
has been for 8D romthe fra ment thr h a

| at er al expaﬁ;s%ledhg‘\”duapga%enﬁ t”ﬁle regaﬁ%lﬂ r?’ﬁff'l gl%fhet &9 @8@%%‘8” r?a%e §€

t he fragnenthakiergad®Q 1tk 1f|mg)ﬂ’8t3hemdstﬂ"\agﬁ0tﬂﬂé\1@f/x h&e ali €181 ok gd pr@fragtiehe 17
there has been forned the fragnent or sub-projectile ring 20B. Eventually,
the fragnento” SHBRSPIEFEE %! ﬁ@r &h§ riglelgtide gty é[E%Qﬁ EERRBSE T T RO'GEBNETR I

ratios, Therghyy, tmb%agwmlf%rﬂnbwﬁé FiRd 88Dt 6ml REAPadRE ARy POBEE LBRACI Y
of those types of active laterally effective penetrator in accordance with

t he present fimbenticoal. expromont hed herethsf begneepries d 9Bedf thecitnbedklaget @A s

h b i | hat, f gh th
i <t ance. o TR GHGITTCH! b 8 LAY BB SRa DR Rio e T AeeuTp R Af e

that there Gap beeneovesethafBysint ar 4al-p@EdiReang Mwaewamuaummeer@mdr@, the
di sintegration can be installed in such a manner that a desired remaining
penet r at i ng 9SBNEES Bie Agreprd8eueseinEsAeIdENCe vaPhe9esMedr&atias: assured, Such
constructed penetrators are in particular adapted for relatively li ght

target structures, for exanple, against aircraft, unarnmoured or arnoured

hel i copt er s,ThtermVrrmis edample duroeareedhairat iaxersed;ebs/eam‘dpdadigh@felhosangms g
vehicles in %ane o€ ci.al IDy al so 9 grotHn[g tar%eé n n&g 9
illustrates %5"% a&ﬁ& e&'éﬁt §PF\/%t°é>{hF‘r§q°é 36 4"Eont POTITEY "pit) 8t | Ioe di s-
i ntegration thérlaé@byf,oré k@ar@mjr@@tredremk?ﬁeiafasﬁhér@tcaaC5d vadigthiedited t64108@ rage

to the target, which here consists of a thin pre-armouring 1 5A and a
t hi cker nai r‘?"é’f"‘ﬁtﬁﬂth"r‘i’g@mghe triggering distance or through a suitable configuration of the

accelerating elements, that there can be covered a much larger surface. Moreover,
tor example, the disintegration can be installed in such a manner that a desired
remaining penetrating power by at least the central fragments is still assured. Such
constructed penetrators are in particular adapted for-relativeiy light target structures,
for example, against aircraft, unarmoured or armoured helicopters, unarmoured or
armoured naval vessels and lighter target / vehicles in general, especially also

expanded ground targets.

Fig. 9C illustrates a second representative example for a controlled projectile dis-
integration. Hereby, the projectile 17A is first activated at a ciose rage 10 the target,
which here consists of a thin pre-armouring 15A and a thicker main armouring 15.
The forward active part 18A of the projectile 17A has already formed a fragment or
sub-projectile ring 188B; which during a further course windows towards the ring
18C, which fully impacts the surfacé of the forward plate 15A. The remaining
penetrator 17B strikes against the pre-armouring 15A. It can act, for example, as an

inert PELE-module and then forms a crater 21 in the main armouring 15 which uses
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The forward active part 1 BA of the projectile 1 7A has already forned a

fragnment or sub-projectile ring 1 8B; which during a further course w ndows
towards the ring 18C, which fully inpacts the surface of the forwarld mhapes
1 5A. The remaining penetrator 1 7B strikes against the pre-arnouring 1 5A
It can act, for exanple, as an inert PELE-npdule and then forms a crater 21

in the main gy iMaWelHed Ja%rmgﬁhTH@%QnégWegﬁu@%@@u@fmﬁesm@\m fetrbt A
The remai ning projectile nodul e 20A can now penetrate through the hole 21 A

fornmed by tHerquehebhedtobe 2pérormegAy thageneedton@erti Wit #1d oﬁ'th@tcmev@lq; -
penetrates tactzveg ;ﬁ%tn%'{r;a% dg\e |R{er|%h§[dte f%% ty]rePH% épgh ?att T 2%

Her eby, there ar grater ment's acce era%‘ed into
the interiofereby, ttherd afcgeto fd\rﬁweEIlgrgeQB:atérhﬁ!a@ﬁémﬁCéﬂd gcckTatddrinkesedi rect | y
agai nst the target 16 which in this exanple is assuned as being solid.

Her eby, the ifisHRI &f T8 4881 d be designed so as to be active for the

i mredi ate proximate region (e.g. triggering through contact by the tip) so
as to forma crater 22A which is conparably larger with regard to that

shown by exampige 9 tﬁiegaro&@tiieTh?@agrketshtiirsctl\f epaiexalid wygdthet fdlictow g nodul e

19A can travel hrou into the interior of the he |nd| at ed
crater pi ot BrEPI e M Re S HATey e T ol e AeboRt o o6

striking or ta%%@@tfbvaﬁ@%ﬁnlaa@k{gbroxﬁnéi%l;agmﬁl(@r@%g@mgt{w@d,% EEE @ an
extrenely large crater dianmeter 228, and produces correspondi ng residual

ef fects (ef fthetip) g@:tﬁgéqu‘erm Et@ram&%femémcﬁamsuczmr)parablvha@ebe\ew wepet it al |y
proven, for S )é\‘?‘v nor'-ra? e@(? 'fhroELhE Ppen otr re‘?{% g?e thQ foi oovmnrgf é%&g’&tl@A

sl ender hom)geneous arr W pro at™a pene ti'ng

i nventive Ald3naerveespondh ngtopihatieetibi @kmsﬁrgeﬁhwﬂleaaﬂlcbﬁeddtrsrﬁraﬁadreathe!e
greater crater volune b){ atfact or of Brom mately 7 to 8 tinmes. This

recogni ti on HASSYRH Hatalse th %F’d@‘é@'? ¢ Ae%%ﬁ?p?‘é‘kiw ?'htée”f‘%lqu"éﬂéijtth@upﬁ
906/ 2000 (| %l«je@@emnFra%qfausﬁ%% sbahre&EaeHéﬁ@Ia%e chRb Sihmeflr 898 aLd Ve

modul e, this value can become significantly greater. Hereby there mnust
above all b@rc@mlsdmf@épphéng|rﬂSl@t@&i@ﬁ@am(@fwmsnmqqzeratnw weNpdheltratiaw, t he
di s- placed crater volune for each energy unit is constant in a first
approximation. This signifies that a high |lateral e fect is, as a rule,
connect ed Wit hasibtosexpdrimenetly ptdveg, fdepbimpldtasatdr,indOWELBIpenk ratons in
majority of the encognt ered |nstances there is already obtained a

general |y pdSMAseViRl siFeds” hamaaeneers T’fé?wtpri@eFH'reéea%ﬁPFHE%EI“T%P@‘@’@’ of the

inventive ALP corresponding plate thickness, there can be displaced a greater crater
volume by a factor of approximately 7 to 8 times. This recognition was explicitly
disclosed for example in the ISL report S-RT 906/2000 (iSL: German-French

Research Institute St. Louis).

At an active module, this value can become significantly greater. Hereby there must
above all be considered that in accordance with the Cranz's Model Law, the dis-
placed crater volume for each energy unit is constant in a first approximation. This
signifies that a high lateral effect is, as a rule, connected with a loss of penetrating
depth. Overall, however, in the majority of the encountered instances, there is
already obtained a generally positive balance, alone in that the large surfaced target
stressing 1in proximity to the impact hole {due to an unstressing emanating from the
rear side), in contrast with the displacement in the interior target, has energetically a
much more advantageous stamping -as a result. Especially with thinner mulitiple plate
target there can be achieved hereby a total penetrating power {through-penetrating

total target plate thickness), which absolutely is comparable with the penetrating
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stressing in proximty to the inpact hole (due to an unstressing e ngtlng
fromthe rear side), in contrast wwth the displacenent in the inte MAY Ziis
target, has energetically a nmuch nore advantageous stanping as a result.
Especially with thinner nultiple plate target there can be achi eved hereby
a total penetrati ng power (through-penetrating total target plate

thi ckness) . BRLENARSA LAShYC] 5 SATPAEADLE.HL DAL @RNGLIARLIG.A. 5 JNAY 2006

pOV\BI’ of nor'e conpac nore massi ve penetrators I n eneous or

guasi - honngecm&xsusomagg&tcms ﬂal@gwﬁvemoalesa flor f&dmgmeemosstta@geblapésattﬁee ceher e
can be calculated for | ateral I% effective penetrators with a conparably

hi gh penet r at§ AYCUBGRelr 1Ll SHRETNBRERF R OBUYY 6 e SPAWSIARY Bigh qet?ef’ﬁéng

region of thg,gEakpieitfie RMBRMGIRA RistdMpihb Jueth 8 tdgidn oNIROcHRNE It IS
agai n appar ent that with projectile constructions in accordance with the

i nventi on t henedited ar priaetedezdrliey. suit abl e pal ette available in order to
achieve the desired effects in accordance with the present or the expected
target scenarios in an heretofore unknown range spectrum As al ready

nmentioned, thgoselertié agaidfapdii@asHEewithansetiifel digsiedtiondpensorddridetiied
paraneter filed with respect to an opti num design not only for a specified

target spectheufyerBien @REDSW PHCHBEPedtitadls %\a'ﬁfﬁ@)jaéé'ﬂﬁq'%‘fb@W@ém aghiete the
basi cal |y thg, gt g%tff%{s xlnpé)csc%' %n%e%gltl I?hé)hrc?sgﬂtggr Lt &L ﬁ& scENgA&PY 1 n

the herein liste correspo ng exp anations there s

pr oceeded frmmhemeﬁbmpﬂ@@ﬁume*mn&ngmthhhng medi a, however, understandably,
in certain instances reaction capable materials or the lateral effect
supporting active nedia can assune such types of functions. Besides the

al r eady WentAQ@@E’adw@%hn@:ﬁ%St%%‘eleﬁ:ﬂ%'61fTpFés@greWﬁéirhﬁmtﬁ@gﬂﬁ&ud Bhéhs a further
consideration are also materials with special behaviours under pressure

| oads such resameter diethplie) regagistol drkeptorupol apiter nelee@lyifal 8 spepfiehilaget
connecti on, iérf}etclﬁﬁmalb%? aps%s\§;'|tlp1l r%sée%t QQ' ggrﬁfég{z%am}ﬁm%gm{?ﬁt §a§ %Hggh;%?%aﬁgst?’d'g

C . These, € present I nstance, acce
full contextposiitte alidd ol rtahgeezspemtcatsontﬁeerpw i thel leeretn I%e@éxamalepmwent
invention, there conmes into uestion a still reaterdﬁalette of work

material s sutH'esBONYIBY CEREMFIENS HIREE 1Y R O8RS OBy PRITJHETSUIRAS EY URYt o

heavy met al SmeghJRBiEySURSERREERIAE, Gn cERbHUAASEceDidsttiof dbBable Mhaterials or
bi ol ogi cal |y deconposabl e products) or to a certain extent, conpressible

material s ofhedptera céiect StpepgDESCHNe NS £ assun®y) fuchrbitresi &l fenetensal so
provi de additi onal

Besides the already mentioned inert pressure-transmitting media, coming into
consideration are also materials with special behaviours under pressure loads such

as for example, glass-like or polymer materiais.

in this connection, it is also possible to point out the comments in DE197 00 349
C1. These, in the present instance, are not only to be accepted in their full context
but also with respect to the particularities of the present invention, there comes inta
guestion a still greater paiefté of work materials such as, for example, ductile metals
of higher density up to heavy metals, organic substances (e.g. cellulose, oils, fats,
or biologically decomposable products} or to a certain extent, compressible materials
of different strengths and densities. Some materials can also provide additional
effects, such as an increase in volume due to unstressing in the case of glass.
Understandably it is also possible to contemplate mixtures and compounds, as well
as compressed powder or materials with pyrotechnic properties and the introduction

of embedding of further materials or bodies into the region of transmitting medium
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effects, such as an increase in volune due to unstressing in the case of
glass. Understandably it is also possible to contenplate m xtures and
compounds, as well as conpressed powder or materials wth pyrotecBiMAY 2006
properties and the introduction of enbedding of further materials or bodies
into the region of transmtting nmediumO 5 MAY 2006 or, respectively the

pressure-transmttir i Lo the ext. (R Nt Bes: dungti.epal
dependence ?‘2 %&F%F%égﬁlg%g{ebﬁ%g'erLé%':t'sﬁ('(l:lt dr.nte#ﬁf (L)%Jéﬁer tgﬁbeéntypde, ﬁ%s“é’ Lgﬁd

confi guri ng fahctitresl pepssdareegenet abparghisaitde agsttibedr domdghrthehgngi mgss and
configuration is .thereb ractically unlimted. Fig, 10 illustrates ten
partial i made¥figrniag Hﬂﬁté‘%/P%éF”?[?@e [ng PeA2othe: Wé’”gf%fs 8 NG YL BY RS f or
a sl ender prgssiyasgenaiatidreiglienent (expl osive cylinder) 6Cin a
penetrator assenbly according to Fig. 1 B (partial imge 1 ), conpared with

Figs. 4F and 44A/B. The detonation front 265 runs through the expl osive

mat eri al cylinder . etonation_.cord) 6C and expa in the liquid 4 as a
pressure bui%'%‘ ﬁ%”{ﬁégrées(ﬁpé)sasrﬂ le'mﬁ#S?)%ﬁt”iut'inne”rc?ggé)s'?8%’“&1 O(fggﬁplr%ﬁs”ienages
2 to 5). Theyrapgdfiodftot Resiedt @ $oeHarddpoRagatd OBnichondx2EHvd syldeieer T ned by
the speed of sound in the pressure- transmtting nmedium4. After the

cyl i nder hasP¥eFRtUasspAPhdeeIredieg e Jigh' & herimveaged | exanasdrure iss- &F t he
speed of so & j 4 g fi e 84 [e RLE rtial
Tages 6 and ) AL THER Y e LORY 68 SN L SAUH e BUANSLe LT WheMeve
272 whi ch adetarefibecbet §C¢ endtehpandmierthedibbidot at kepreasiragpulB.upDueve 0 t he
waves 272 which are reflected fr t he casing 2B, ,thi eads to .a . rapid
pressure bal (Bhec,sé“fe(‘ffﬁf’??’%{[foq ﬁﬁ@%% ?fg(pﬁﬁtfai éfg?%‘?s\_/\%rla @x#@%&@%lepcffetggur e
conpensat i onprédsure-prdRgabion MdAles krRmerRakdd 8 theBgedldf ound s thB@réRard i on
begins, the casing wall expands elastically, at a sufficient wave energy,

in effect, aretMESSoNartNg fressure build up, it expand plastically 274.
The dynamic material properties hereby decide thensel ves through the type
and manner of the casing deformation such as the formation of different
fragment si zeBeathd stibdpritgseiotdr eetshaggeherbeouph uisé meved? &6 rup@tdsortexaapl e

with a rel atjvel Cﬁh' n_expl psi ve terial cylinder denonstrates clearly the
dynani ¢ bui | 9EGEE61 S pIREaLIie FEBIAT P ok SRR LE0RY STV SndHi¥t €5 AG It um
for casing difiget 8L 7TOFrém RGCANARGES W tRelcherDE€s@itignide@aBtd ks ML h
the geonetric configuration, the selection of the pressure- %ener ati n_/g

which are reflected from the inner wall of the casing 2B. Due to the waves 272

which are reflected from the casing 2B, this leads to a rapid pressure balance

{partial images 8 to 9}, a forward extended pressure compensation 271 is recog-

nizable from partial image 10 on. As the reaction begins, the casing wall expands

elastically, at a sufficient wave energy, in effect, a corresponding pressure build up,

it expand plastically 274. The dynamic material properties hereby decide themselves

through the type and manner of the casing deformation such as the formation of

different fragment sizes and sub-projectile shapes.

The illustrated simulation ex'a}nple with a relatively thin explosive material cylinder
demonstrates clearly the dynamic build-up of & pressure field in the pressure-
transmitting medium for casing disintegration in accordance with the present
invention. With the geometric configuration, the selection of the pressure-generating
element and the employed materials, there is available a multiplicity of parameters

for achieving optimum effects.
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el ement and the enployed materials, there is available a multiplicity of
paraneters for achieving optimumeffects. 0 5 MAY 2006 Fig. 11 ill at es
ten partial imges of a nunerical 2D sinulation of the pressure g%é&

for an assenbly of the pressure-generating el enent pursuant to Flg 4H
(partial imge 1) - ref. Figs. 6B, 6E and 45A to 45D. Through this exanple
there shoulrg be ﬂ»ubw%é%%a?m n'n%é#@‘anﬁu:@feragéif’fl§rsﬁﬂwaﬁémc@shé/ﬁ%ssure
geonetries and their interplay. Partial inmage 2 illustrates the detonation
front 269 oferedesatgpliosdvessmnelyicdlthe présader gergBtarmelemenpressant tavbige 4266
which is propagates in th Lum 4. |n ial-~i t he detonation
from265 ru @“ﬁ?PﬁPHGFHé %Eﬁﬁgéx re%%?n S 18é%5eng%§ﬁgéh$ﬁa?”m' 6§I|nder
6C. Recogni zablia Herinmpaed thaa:gfaﬁenéemdnf&rerst élpgodivengedrnenied @ daheir t he
pressure waves of the short cylinder 267 and the pressure wave of the

expl osi ve coN@M®B. Just as well, the wave 272 which already ran back from
the casing inner wall. In the partial images 6 to 10 there is effected the
reaction on the side of the explosives cord, as is described in Fig. 10.
Due to the aedd énagh drbiswratenfhd Hetcexpbrotbress atfehe axppiviendereriar cylinder
respectively, the explosives 005§6 the wave im s nore defined, and the

pressure balthn 1€ RIPPREE dURY 51256 ralHRrs FH?P%Q?(]F%J‘ the MECHEN 4TiiePpdiRt i al

i mages sim lRpby 3i tdigihab8oh hafm LBE DBRESHWEL1H 8did éeme%w%lefn@en@ﬁbwve the
shorter, thicker explosive material cylinder 6B remains linited | ocalized

over the emateeal reypnesyedit edetdanezabin Bpmadart me@rﬁaﬁnﬁ@rﬁltvearq@ﬁé@mﬁﬂ@ $fr ont
2T Tuns Lo BRhss bt Bl ANt e L UaD Rl 9891 03RRE S I8 LCAR fia,ErP! Oyed,

S
at a swtable 8e5| ) I'- St anda SO al one f certaln ISI ntegratlon

effects in tehglosivgmor@ezﬁe alist hev@aﬂlsth’tgwav@rmeﬁ@l@ﬁ(iilﬂ’&gby,raﬂ\ oeel edmoiet he
outside of the casing 2B is a clearly defined bulg q 275 whi ch can be
al ready cl e&PF{PI RS gHe!, 4D tE PEHTA 'FB%QGH"tG T%mltﬁ‘ére 'Ase tes Gt dihesactipr on the

stressing f%rdeaoftt%@réxagas%%rto% LR FRSHING hSrigdeauBLE 10 GAB shRteSbRdierf OF
exanple, by means of a 3D sinulation (ref. to Figs. 45A to 45D). Through a

pasty, at | @égme dmlpﬁges hetemaravtioder anrespectivehashefaxgiasivesorordf te wagt ance,
a polymeri C e los ? e%ésﬁnetflan%atﬁg(?res%ﬂ% kgcjﬂ %l ||syefpec ?(5 in a%anfnlep ngmﬂpv

render ed press re- n echn Ically éspecla

manner t her eingArTHaedrttal :ma@@erstremhrm;aaiﬂazahlhan tAB\bresHrabiles irvrmtcewi@abmﬁemrm
and/ or structure. Also connected therewith are considerable constructive or
manuf act ur i ﬁi@e F*é?fFﬁfolﬂﬂi@'fedaqXpé‘?ﬁ}‘éenm@%éal cylinder 6B remains limited localized over the

entire represented time interval, and that merely a pressure front 267 runs towards

the right through the inner space. This can be employed, at a suitable design, under-
standably also alone for certain disintegration effects in the right part of the casing.

Correspondingly, located on the outside of the casing 2B is a clearly defined bulging
275 which can be already clearly recognized at this point in time. As to whether the
stressing for a tearing open of the casing is adequate, can be tested, for example,

by means of a 3D simulation {ref. to Figs. 45A to 45D).

Through a pasty, at least du'riﬁg the introduction of a quasi-fluidly or, for instance, a
polymeric or otherwise at least transitionally plastic or flowably rendered pressure-
transmitting medium, in a technically especially simple manner there can be im-
plemented practically any suitable internal form and/or structure. Also connected
therewith are considerable constructive or manufacturing technological advantages
such as the embedding, moulding or-casﬁng in of fuses, detonators or active
components in @ manner which in a mechanical art was frequently not at all be

possible (“rough” inner cylinder, deformation on the inside, and the like). For the
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such as the enbeddi ng, noulding or casting in of fuses, detonators or active
conponents in a manner which in a nechanical art was frequently not aé

be possible ("rough” inner cylinder, deformation on the inside, and Hé 205
like). For the O 5 MAY 2006 formation of the inner surfaces, e.g. on t he
basis of manufacturing view points, Figs. 18 to 21 with the related parts
of the specio}fahidPBr He Q%%PEL@Eéé%nctgeé% thB R mafOGHIRR TE;@@NJ&YMOO 349
Cl can be enpl oyed herein. Enbodinents within the context of the present

i nventi on arFég&po%tché winh ah¢ a¢leredlpaas ofwbe Ispesficatiemoastesdriptiongext iomatent
Her ei nbel ow, . in th cr| |on her are set forth exanples for
bot h cases, W@P@By | %’wﬁng%g?’s% %efné’oéfgﬂt hplat e advan- tageous
conbinations. Fig. 12 illustrates, as an exanple, an active laterally
effective projectile 23 with two axial zones A and B connected behind each
ot her, with FeRpEEENfeIhERETe FRIVE O Tathe pye e FHMENE cB| 36hrPRESID'EgD 218t alas
(e.g. differ di 4 hi s
own) fragmen\tgglj bs %grf)?'gj{aggﬁlé e pr%eé%glgﬂg%ca&sjlmﬁgfs%llggl}%%ggcrw%ndﬂ%ferrg%g‘
confi gur at i oRrthasxawelids &8 i ltiasek, Zzoneefy it ThelsagresBle epresentssgte fadkan-
exanpl e, a reduci n casing 2E with a correspondi ngly configured pyrotechnic
el ements 6G tlaﬂe‘iLf?‘e @Pﬁﬁgrﬂsregl on which, for instance, can be enconpassed
by the pressure-transmtting nmedium4C, or also a reduction in the
transitional region towards the tip of a projectile. The enbodi nents

i | lustrated Fig. Fzglusuratesarae atrh@ra@hye.tzecambfledgiecdm srffacfti\iermr@'re@@te 23 e taeich
astheylllustrate ca t th end |ch u nts.as a
dead wei ght or PH%S rpoagncoggg(&tgﬂab Ul Otherfra nestoa?tls\(’)en ¥od av'nﬁ
consi der at i Om/r@zfechh:hGEIéraérﬁt that 1f1ora luéyadinffpremt)eﬁielsls@egemlmnfgsmtehe,nt hp,

| ength as well as the conical tail end region can consist of throughqut two
penetrat or dtBARY & iaisg paghpishvymet agraent "tsh’rbo‘U@WCH'es'EﬁOthB‘I”@ RESOG L et e

can be i ”paruF\%ddlﬁ@re%ftfc'oﬁhS@ttaUBﬂWﬁzg wWeHE #iNdn@ @ TISd SoHd tqe-aﬂesea%t kgn of
the projectile. Fig. 13 répresents for an enbodi ment 144 wt

cross-sect i ogxaannde. symmt:mgc@lﬂlr}g ZQ%anlcyrreaaoa'@mm\alcoe&@Jreé|D\veotﬁalnfe'¢| al

cylinder 6C,_.as I i_nner, 4D. and a qurer pressure ansmttin
medi um 4E, a%%f“er\{wréae' meh it 7ea§\ﬁ'8rd regioenc‘fvp'lcg E) oduér ng G be ea{%m%assggsqyﬁae

2N 2B. Her ebytebduré- Sraals&ﬁtxhblrﬁk@bhwell(t hsrcugheutdddiah iespecialshinbhiegugh a

variation of the internal conponents 4D there can be achi eved speci al
ef f ect s. towards the tip of & projectile.

The embodiments illustrated in Fig.12, are thereby technologically of interest, inas-
much as they illustrate a capability that the tail end which usually counts as a dead
weight or the tip can be configured as a fragmentatibn module. In consideration of
the fact that for usual projectiie geometries the tip length as well as the conical tail
end region can consist of throughout two penetrator diameters / fight diameters,

through a suitable design there can be imparted an efficient power conversion to a

significant portion of the projectile,

¥

Fig. 13 represents for an embodiment 144 with a cross-section and symmetrically
assembly, a central explosive material cylinder 6C, as well as an inner 4D and an
outer pressure-transmitting medium 4E, and a fragment / sub-projectile producing or
emitting casing 2A/2B. Hereby it is also thinkable throughout that especially through
a variation of the internal componenis 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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Thus, for instance, the nedium 4D can act in a del ayed manner on the
pressure- transmtting, or also acceleratingly or respectively in accordance
with the selected - 33 0 5 MAY 2006 naterials, support the pressureﬂéﬁMédME
Furthernore, through the distribution of the surface bet ween 4D and 4E, the
average density of these two conponents can be varied, which can be of

Si gni fi cancendibrisibes - OtheOpreBE G @ Hdck &% tH¥Pho @QEFOL@F}ethLQ:‘ SRBHIACHUIHNY

t echnol ogi cal viewpoints, there is set the question concerning necessary

t ol erances 6rerfechbetveesst 4Prarahdl v@e(aefegagediwsﬁvwéhmﬁ bab lcpmpdinéflisgahtbeor
conpl ex) det ai.l is fu 0 van e of the present

i nvention thg{ew‘fvhtcpecfgr%éwg'lgﬁ ' ereeinnngtc{elsi el n[é)feecltlﬁ% s, as well as with
regard to nmanufacturing tolerances, insofar as it relates at |least to the
effectiveness, that only set mnor requirenents nust be set. A further
particul ar Mé@a%d’\vaﬁpdg@wfﬁcmin@ tegieiedl oiF WRAINBe 1HSEIF 1S4 HEdavestieRat |

for a seri e%oﬂéerprn‘?g‘séééregsérﬁ/aﬂa%r'iée'srtg R @s 1&%&&99%? Bpe% L6 c%ﬂgssu.r €

generating, nodu | east for sufficient thicknes t he surroundi ng
pressure transnuit or ngrmrmk) ulgtaisan |béuﬂbérefu1rednnmpamaat AUsintagy of she prabém
manner. Thus, strates an exa for an eccf%gltrl cal |

posi ti oned ﬂ?"@&gPé%atg‘é’Hg TR PG OV EEET R 'EZ 'é‘r"?éer'ﬂa'%fs( P& "H%Lﬁ%?q tal 3D

si mul ati ons phahyrh@8ring @dlerdRESUGRAPE) it feles aDlekbi ’ebsme?‘é@@otwféﬁeéﬁ@)fh&fonly
exanpl e, an ALP-cross section 30 and anal ogue to Fig. 13, however, with an

eccentri cal IS5t FOEitTEBWERM PIETBUSledg eFfe Paltiigr ePEiReR %Qat(@j\@“taaehé Téb‘épl osi ve
materi al 989%?@/1' a’%dt?é a?&grt d"‘?w' Jha?sfofan sleﬂggfg‘l@su?é"ﬂ 7 p?oogﬁrnedla

pressure-transm ectif cing’'o
emtting casé pgsildh 25Bthé|‘beessnrmgemmmgmnﬁukéﬁas le@t dorb@smfefem anbyness of
constituted of a good ressure di stributin exanple, a liquid

or PE (see &XpPYnat ’idd’ﬁ% {GeeH"e FagHrdtin s Mert %”ﬁa“)be &'ﬁ@?e\ﬂl 'g&@n %@ﬁéb??ﬁ ng the

two conponegt,sahibessaFe applicable the conditions which have been al ready
explained with regard to Fig. 13. At a suitable design of the medium4G it
can, however, also be of interest to achieve controlled asynmetrical

ef fects. This, gag be,aghi eyed (LS 2058 o Boddithchi o hFNl GLre DS ST do
of the inner presgure transm fring medi Um 4 3c danm
pr essur e- gepenartaiting p@kcﬁﬁefmmcibze;mamd&t Imaf ebyw@ménoaveda $|81U&Btd]nlse|®ﬂ:lg3n65A

through 46C).

Fig. 15 illustrates, by way of example, an ALP-cross section 30 and analogue to Fig.
13, however, with an eccentricaily positioned pressure-generating element 32 (e.g.
the explosive material closest cylinder 6C} as well asl an inner (4F) and an outer
pressure-transmitting medium and a fragment / sub-projectile producing or emitting
casing 2A/Z2B. 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 ccmponents there are applicable
the conditions which have béen 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 & directional

orientation (ref. also to the comments concerning Fig. 30B and Fig. 33).
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orientation (ref. also to the comments concerning Fig. 30B and Fig. 33). 0 5
MAY 2006 It is now apparent that by neans of this known advant age tlr:@;ﬁ f?n
be followed two concepts, for instance, an extensive pressure bal a B 2085
| ocally desired pressure distribution. Especially for a plurality of
pyrotechnic elenments at the perinmeter there are obtained hereby

technol ogi calif y-@hf 8pbarhit kRS \eHebRYoPOSS kRO Wh i@8ntalgeGned OB BEEMbieRal y
illustrates a construction 31 simlar to Fig. 13, however, with a

pr essur e- gendrat ¢angents tfor( @stanceorn @spmnde rpge&scyr@o:ylame ohe ‘pealerdesired

pressuretransmttl ner tin ts, 5(eg :
here three i A fibe ??mbn%%o}['} @SB ?'%B fp?p fﬂa tyt dndm Cthlnﬂ:gglﬁe ES whi ch
for exanple, peamebe tBepasat &hipineddieratit REnndipgiesist- aﬁd@the)/.,nzertesnursg @bﬁ@)lhtses

possi ble to contenplate constructions without the central conponents. It is
of particular advantage that for projectile or penetrators in accordance

with the pr Qggﬁrﬁtsé ENLIGN, inl & 98 aaéfﬁsﬁhct‘?&f $lFm AN PECRIDL AR, M Lfin

relatively hi penetrating powers I's can e basi cal |y achi eved through
an overal | hlpgéssspsegerﬁeretm@uossege«:brresmjndir@am 6@ 0l thel ibnergpressiraneesmgtitfie

honogeneous cyl |.ndey  correspondin densij t eng over the surface
the partial | Vil B HIGrecrGa8 uats SRaTen Y BAdE S ERAAPNES 1o r S dre

massive / thlo@'@ﬂ@kéﬁﬂe (t’raa%'sﬂﬁlﬁm@rmécm%r&ﬁdmh@ﬁ%ﬁé%%%le ¢BRtbealehYrapdpi ti oned
penetrators with high degree of slenderness (for increasing the penetrating

power nost pesyiites. Uﬁdﬁ@tfaz'rda@!»s iois gagboasdriel e sentedunatet seraidLvens withewigt h,
such as hardqng?e’%trg amirard and heavy netal), It is also contenpl atably
that the centra pene FRGr 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
penetrat or cah'SAf R e Pread ANAReEtGY T RIBIFCHS 4T\ PSHELEETSHBACRDAANEE PENAR ch

there can be drmﬁrﬁ@naaﬁtm%{i %&eraﬁéfﬁ@&%a%feldwnw.nea bﬁm rbnaetwewh.gﬁ the
target. In the follow ng enbodi nents there are inplenented a series of

formul ai ¢ solrgneoaieNg powethe Hinteodadesioal!yoictsersd typesh af orad!!hadh srstcifi
power car riers elr. penet rati [
to I._cI os\@ ?%ﬂﬁgﬂgﬁé'n%g“ ?@g |§f)t&n%en h%%?lo %%%?L% frﬁa erQ:o?re pondlr{g

exanpl e, ustra
construction d@BsuW bhd &ergent sabvdiahé @Wf@weier@etrﬂanylaﬁecﬂedda@tedroslsnsetfmwemol | ow
space 38 of the penetrat or 137 .can be effect-supporting materi aI S .such as

i ncl udi ng madeats: Exagpiest! P(/Q’?affyf‘"@tsé't‘fﬁﬁi“?f"‘f é@”ﬁi’&éﬁ'” R rnsfredo PredeiFp!y

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 tsufficiently 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 llustrates 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-
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0 5 MAY 2006 bustible fluids. Between the casing 2A/ 2B and the central

hol | ow penetrator 137 there is arranged the pressure-transmtting nmedi um 4.
The pressure build up can be carried out, for exanple, through a {35 MaY 2006
ri ng- shaped pressure-generating el enent 6E. As a further exanple for an

inserted central penetrator, illustrated in Fig. 16Bis a cross-section 29
W th four Symebll Gakd e aﬁelewlﬂa%ds%ef@%ear%am@r%wghsh I-Siratey 107 @
pressure-transmtting nedium 4 h”enconpasses a central nassive or solid

penetr at or aaereTIalasrapga@ttln@poafssBm narbsrolmthwg aehivevds Thlegineesmﬂe balid Lstcec be
penetrating oweq's, 2 it IS gﬂso ada te%—,to serve as a reflector fstgr t he
expl osi ve &9 At &9l F’Fﬁ{%‘? C3ERHERR PET BLFOHS PE YAFPAEEMTBY §
proximty to the surface). Further exanples bring this effect parti cuI arly
clearly into validity (ref., for exanple, to Figs. 18, 19, 30A and 30B).
For the fol 5w Agthergrirasenle Ffpgaﬂ 1ﬂﬁestﬁdw|eatr§bm&f€tra§0ra"b{sar@d%ﬁcn BabbeR rrent of

an AP cr 059258600 420 lid D, BT RN eS], hOYSINLS CONLI ANLALL A Fl g 18

illustrates an construction cent r al pen
shaped cross3®ecs pogssaredirodmitsydrmidiing &l \tvyncare"rangﬁﬁspwswheagmewd bmhg
el ements 35. This star- sh%ped cross-section (as, exanpl e, also the

quadratic / YHEPEAGLEWY 3% riddsperairatahsf WOFPQ[V al@'%“r?& higR enpi Bt ar

Cross-secti e, i S ti
Fig. 19 111 8‘&”?2?5’;@283‘%@ e TR Poep S R LRI ATOL AR AR <RNEE i 1

a rectangulrasteog! qwa)daaﬁﬁomblpbsslcs:emd mmstarsdrfﬁomorsymtexrm'bfaid gheohusftape)but ed
pressure- g at| n el eme mat er i al

cyl i nder) fgﬁr1 TRERIEY I érgem(% }hé ?féa&eﬁf%’g‘@ﬂla%\’ ﬁ'esrl‘g 'nﬁgrvaﬁé égrEf o Fifltfce,
ei t her conpleteyy 1@, 19@&;(1)4 ahbydmto the central penetrator (see the parti al
view). Fig. 20 illustrates an ALP construction 40 in accordance with Fig. 17
with two respectively oppositely arranged casing segnents 41 and 42 as an

exanpl e for J&Qﬁék&lo%u qgff rgg'?éaé?tﬁégﬂf?%h@dm ggw%rasng% &g bheotimi&Hgi aheqnge or

also for a different tric configuration of casi ng segnents over

t he circunf erresrceactidpel ZQ)ln thet emmédst balentise iconfigasons, the different
segnents can al so, however, be axially symetrically arranged. 0 5 MAY 2006
Fig. 21 illustrates an ALP construction 133 with a pressure-generating

el ement 6E 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 398 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 casiné segments over the circumference. Due to
external ballistic reasons, the different segments can also, however, be axially

symmeirically arranged.
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corresponding to Fig. 7. The pyrotechnic part 6E can hereby enconpass a
central penetrator or also every other nmedium for exanple, thoughEMAyxmg
reaction capable conponent or a conbustible fluid (ref. also to the renmarks
with regard to Fig. 1 6A). Fig. 22 illustrates an ALP assenbly 134 with
segnental pressure generators 43 (explosive material segnents; ref, to Fig.
38). Fig. 23 illustrates an ALP assenbly 46 with two concentrically

superi nposed casing shells 47 and 48. Hereby, this can relate, for

i nstance, tdig €bitbrHatesan 6LFP£oagEreta 1 3RAVlY ? PreSURMBERSalingplemearebEal s

as well w1 HebbEIARL (P FRRSS. HfSoy P kYRR B cgm-eréa\gw;?&r&mﬁggtgegmaa

represents as an exa r casi ng-supported penetrators ("jac

penet r at or s"geneSach drpeseadry casémmgsdicar fbhennyee r equighedrdaotioa cheatte
constructions when, for exanple, they should be ensured a specified dynam c
Strength, sUGTRREET bR COMTRGEIHURAE: 25t 3 3 ST ahaet b o ERolP! be
bound toget her by nmeans of such a gui dance or support casing at |east
during firing, and along the trajectory to the extent that such functions
are not assunedZbylugtpiessgroAdPrghgmbly Uik ivghetompmopul sk eute meobranirs i3 Fi g.
24 i1l ust rat{es an ALm%tQﬁa erébli_ry n49_ vvi&t hrﬁa C%":ﬂt ral explosive material cylinder
6C in the pF’é%gﬂV%-transrﬁlg NG & Gm'S d an internal jacket 2A/2B in
connection with a relatively thick outer jacket 50. Alternatively, it is

al so possible to enploy as a central pressure-generating unit, a hollow
cylindrical f&pfodigeetpstas AAP %Sﬁemﬁb’c‘gfi WAl WF PP B €3 BnupiegMPo§ed FRNE
there is al eﬁpha'mda,é.hs%r%gvbmé&wem O%HiRtahty, traug%aﬂm}a&iﬁn%fgj-d&lne The

internal jacket 2A/2B can be constituted in this 1nstance o eavy-netal s
such as W5, andnpersdenstal materipisessed! powddifecmtalreperties. Shadlvpe theoout er
j acket 50 sim | %rlrﬁ ,of heav%/- nmet al , stepjl or cast steel, I ir%hrt rret(al ks h
as magnesi uri ST LA AT RS ST &5 TP HMRE L G510 S RRSTIEN RETEH 2R 'HRTEFY ¢
material . Ligdteaaromatiesihah syydy ehcddyseamanthechendirsty ioresfat abeard®iogs for
avoi dance of pro%oecti |l e fluctuations in the barrel or during flight), due

to their utiVPeatPbAxaRPiEnERe0ERBHD basnpyedresrestintolf GyiTEaIstpreth. Spetial

I nterest. TNewACathgl OF R a?ﬂ{a|'|J@H%ﬁde%%b&di@§‘sﬁ&lﬁrb% O gBRRP ) 58E,s and
for alimted projectile total masses 1 ncrease the design ranges (surface
wei ght bal andeguchlangditiartic ead rsougmoet oasmgl atcie atathrdgSirlvigy 20080 faitheheseamty ve

conponents can, al so E i.ntraod ceﬂ can be ascertained fromth expl anati ons
in connect i &ﬂqweteﬁtetn Sh%tr%usc%n unic '9%?1?560?1@ assumed%y correspondmgﬁg 10 de%lgneg
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 2ZA/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. 271. The internal jacket 2ZA/2B can be constituted in this
instance of heavy-metals suth as WS, a tempered metal, a pressed powder or also
of steel; the outer jacket 50 similarly of heavy-metat, 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 sbecial interest. They can form an optimum
fransition to propulsion mechanisms, and for a limited projectile total masses

increase the design ranges {surface weight balance). In that slso pre-manufactured
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Fig. 25 illustrates a cross-section 51 through the exanple of an ALP
assenbly with a external contour which is not circular during the flight.
It is understandable that this manner of functioning which is basdd) MaY 2008
invention is not bound to specific cross-sectional shapes. Speci al
configuration can frequently assist in that the range of configurations is
still furtheuriheoagaresbmddiis ickn sk ocNingialiedB e thatcerfaaied R¥ANBEE, the
cross-section illustrated in Fig. 25 can preferably be used to produce four
| ar ge sub- proPERETiPRS N qHINECHeN tvhidh e PisaRT Y iBueHECradvant age when, subsequent
to the disintegration of the penetrator, there should still be achieved a
hi gh penetrating power by the individual penetrators. Fig. 26 illustrates
an ALP asserfij.y252iusirbtesae bexsagenadh ¥ shapeth wwerixealpipaf BnwiltPhassambly with
pressure-generati ng el ement 60, a pressure-transnmtting nmediumb54, a
fragment rihGE3PHLFGHMESUB- PO &t IEing dhe f’f%n&df SPdgjsiapdable that
non-ci rcul arthy BRREDIGLASSNiINE TN isHPasel bk GAy erftdin_ @%AAMENd kH8H&ifAN
agai n be arranged nmassive or solid penetrators 59 or PELE penetrators 60,

or satellit erggsPsecaBnalipesr Spediali @ndggwtiooorndmslugndll assisod iprrevithierange

connections /, |lines [. explosive.cords 61 hetween the ent r al

pressure- genoécrcgtnif'%raé'f’gﬁsn%”%é’r:éhﬁecrl btr%ae‘j%f)]g?i Ipr)rﬁuesr al 'Sscac%négmfjtaé&,&f_ly%atﬂéqr Fig. 27
i | lustrates aaamld 188 $ed8l e cltidnancarAancerigl 2B ckhpreZBatiy e @dditbipeddlce
jacket or casing 56. For this _elenment 56, there are also applicable the
embodi nent s a4 1S BEIRAlIeh Thegiritied ¢@f PrEU' RONARTEEE. Wirle PRSEJUEN tO
segment s bett\‘\?%ﬁhirm&atilﬂﬁ)@qg@%e%ﬁrﬁ%?ﬁﬁe?éjgﬁMt@lsﬂﬁg)'ela%h%eﬁ@hibh%?w@ﬁ%g o6
can contain, for inStance, a filler mass 57 1n order to achieve diverse

si de effect novkerday @8 indlivigstst peregrdthes. exanpl e of an ALP projectile 58 with
four (here, for exanple, circularly-shape) penetrators (e.g. in a nassive
or solid 59 or PELE constructional node 60) and a central accelerating unit

16 in conbi rad i g iIsirbred 7 RSP BESembiy S Witht 4 AE IR INsAap&etyaen phhavitnner
conmponents 59 or 60 and the outer casing 62 there can be arranged a filler
nmedi um 63 wi RIESEGEIGENEIRNBURIRMeRRC b Presesiegians "alstinth Meeiy T @ dmdT MY

whi ch can alrﬁw% &%E?dr%eﬁ%@;;ﬂ%{etcﬁlegr( plfr%grn'%t%') V\Qﬂ“f_’ M?%irggggyléhgpecggross-
represents a variant / conbination of t previ ousry al ready represented
exenpl ary erdsodomdit ;1 (hefh, foeexpmpleotHergsan 268n tEBarrdrigeaintia@8ye oM haid

cross-sectiaon of the_pe rator 64, in this_ inst e,-consists of three
nassi ve or SDC?I”FHaWcS?Tg? Oder%ﬁ%erbeﬁrﬁ-t?{% e&risﬁéeé"tg'@ﬁa]‘qetcsh‘}%’e VEeElr b 1%98R%r at i ng
arr angenent sontémplg¥ediEprovide 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 tg Figs. 23 and 24. The partial segments between the
hexagonally-shape sub-prgojectile 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 3 massive or solid 53 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 alsoc contain such parts or elements.
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corresponding to element 60, a pressure-transmtting nmedium4 and the
fragnment / sub-projectile generating or emtting casing 300. Basi cg”fgm .B§
exanple stands for nmultipart central penetrators. In Fig. 30a ther a
represented for denonstration of the alnost any suitable configuration
range in conjunction with the present invention, a penetrator variant 66
W th a centrrad. JEeneidéindd aaribayvi gmainktib@og thaprevicsss sleeddyospretbeted
pressure- generating installations here _consist expedi en&l Y of three

expl osi ve mEXEMPHIY EJHCRHBERIS (6. erRede Ftain 168 'R {iPa? 0281t HBrcresmsRsie) or
separatel y. difnd BEn&r Q85 s8CH {108 iR Ade! Hﬁﬁg@k%@ thfeefingssivdBr sbiendmbangul ar
central penetrator 70 which fills out the entire i1nner cylinder, divides
the interi ogesevdsaspd-prjecttidy B8, thregpassyrevdtine e tangearezceegus ploedxsmntple, a

- ti .el t 6 d -1 1.tti di 4. [
Phe. exanpl o COf CHIGTIS0R CORS Eah oo G556 " S0 THURDY o1 CepaPator J SREEry Bt ed

or initiatedubldrojestiialgenerAmMoeddak @ Easitd1800PBasiBBANG i DExAnslRRA RIS or
triggering of the element 68 there can be achieved a controlled |ateral
effect. In tHetiearbS80KRCRIGAra2®S i | lustrated in Fig. 30C there is arranged
in the cylindrical inner space or respectively, in the
pressure-transmtting nedium4, a triangular hollow el enment 286, whose

i nternal spac€ig2@Dactanredie Askdirdprestakdd/ idridehathswiatibn @f tps essetentyranshiet ti ng
medi um or ot her materials enhancing the effectiveness, such as reaction

capabl e comSGREALIENB? RMhIIsTI BN R IhFBIESERe NV EN By BFCEPIPETES of
the el ement @8QintNERALBRENSARY LSRR € (hdiR M Gy séhpre-TieskEdbrd

conditions. As in Fig. 30B, there are provided three pressure-generating
el enent s 68.getp@hng hestaliaisinsi feme obnosl sxredengl efehteeoB;plofiey eateighcolthiced a

clearly asymygetrical pressur di,stribution and a_correspondi ng asynmmetri cal
sub-projeti Irggg;he .-%(s:%'gg i”\}'g'lage,d ?'%rgaér?@mmong\é\%??%agragqy't he enconpassi ng space
(the attached surface). - 39 0 5 MAY 2006 in order to conplete the
explanation with regard to Figs. 306 and 30C, Fig. 30D illustrates an ALP
cross- sect i oh PBEOSFREGHRR A fugtrdedin FadPPBale Rigapu@pseERI B P RL ator /0

sur roundi ng \psh K9s €90 tHSeh MeTBRer AiRJEOHyiddaRBEH Y sURBAS I tirecr UCi form
part 289, in each of which there I's provided a pressure-generating el enent

68 in the pe@ssurehichansrbch eagpredivitn @ preskere-drnesting elgorent B8 dngrd ti on of
only one el %@s@bre-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 triangutar
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 componefits 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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68, there results an asymetrical sub-projectile or respectively fragnent
distribution. In the ALP cross-section 71 illustrated in Fig. 31, in
conjunction with Fig. 30B the central penetrator (or the central nDguise)ogl
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, 1iquidnagrgeold €ompREEHALXpIFRIWARRK PEgfc Tb ¥idy. B0 akPBDESFig. 80D 73
(ret. to coomentary with regard to Fig. 28), and in addition thereto further
pr essur e- genetlagtraigs bodd e cBBsisactor 288 pondbisben wne KYFidjicaBoBer Thececediteal
pressure-gener.ating. el nt .and the peripheral pr - e in

el emrents 68 %Uéhouglghsncg ﬁ%ﬁeg Bgsi'?ﬁ{ %r%egn'ﬂgoc{%@ Cgca)%gsepst %égi:{{% é%g%a&gutﬁg%r?rf P&
effect. Naturagdyn ddeeyot waRhahse ibersepsd atpedsgunchentabetly elBhasrelBg inftae
exanple, it is possible upon approach to a target to activate the |ateral
conponents, aP@SHHE tESRITEINGANPAHM 4 ABOdIE YBI BEQ" T BPHEN Thenln@rereieiagnt
simulation h vertfi t Uit apl ect i - re-
transmtti ngaérr&e'dlﬁal{j}tﬁgc %‘%g'gtm iaq%%ﬁtzlpgs@c&gﬁgh%a% %Ep%tlg}rekelgrg r?%ﬁ%ejl nf or ced
mat eri al s, pofiymotioat erials, plexiglass and simlar materials) also at an
eccentric positioning of the pressure-generating conponents, quite rapidly
there takes place a pressure conpensation or balancing which, in a first
appr oxi mat i onSHRRAIH Sro@sWBEGGH 71 Ainfrakdt ROFiGL B ONinGd ol tRASKRE FAg .. 308 the
respectively, a correspondingly uniformdistribution of sub-projectiles
(ref., e.g., tatflgenateBpr (Ahidealsyiral modale) I S shelripiovE” CHPSr e4tdiagiasres N n
parti cul ar for.diol, hapl gLy, PLEFSULEsCOmREnsal) G IRY 61 Aldd B6UER ean be
suitable configuration o e preéssure-generating conponents, to cause
certain effectosndr e.glest retludi S4itegrsatid enserialhalpowfder or Ashanee, orFdognpddion
illustrates as_an _exanple a penetrator cross-sectjion 75 with a

pr essur e- genef At ihgtoUHITMPEIAM (W 988 &5 FiGuiPBl 29 B4Rt 1l WhRbBe. 0 5
MAY 2006 By npabs,relgepb@EinhMRRBe0b8 GPRE B YoRLEANSWith fi§. POSSTRE ehPaiachi eve
additional, partly "at |eaSt especially outstanding effects. Thus, for
exanpl e, it impressric@epkmtiablemnpait 6E vhd ooghetttergroessusedenemainoshepentsfs76
there can be att ai [ ttin harge- )ike e . 8 0 t

ci rcunfer ence%nT%%tg%lgrsJ %%Ht?%l?fqg? §8§8v"’§n Oaggcgigelfse \Mgfg%'ﬁ%ogéfefgpts'[k&al}f%ﬁ%'ethey
achi eved contc¢aol bied belsepaldiyyldchivied. exeens) «e dxatmeialit af festse ubon approach

metallic pressure-transmtti nrg mediumwi th a | ower bal an?i n caé)fa\bi i tR/
rel ative to tie? target to activate the lateral components, and the centra 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 1akes 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., fo 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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dynam c pressure field, with that type of cross-sectional form 76 there can
be achieved, for exanple, intended specified disintegrations of tgfﬁ casi ng
302. The heretofore illustrated enbodi nents each relate, in accord & MAw240
the conplexity of the construction to preferably mediumor large-calibre
sized penetrators. For warheads, rockets or l|arge-calibre amunition (e.g.
for firing By memanst afcthowet 28 1con0guatibgeitcabbbsisienavalhigyensiditional, partly
technologically nore conplex solutions are possible, especially with
separate (e.2yleashesrRRte'Y ?Léaiﬁdﬁggﬁé‘?%tstT'i'Lgsgé?re?ixar%ﬁ"ef M%EIPSFEHP PalftaEt
activation ifrcBeRARL er&gsrg%qt.eﬁef% bEde grm@hs 045 be Bitathedotir ciinlgl drdagd. at es
an exanpl e of P projectil a plurality (here hr ee)
units 79 (cﬂlbseﬁeetstatmtaiutsegmnmfeﬁxen@ éfrfnds [ pafrmulanh\staamagwushfvaen there
separati ng whi ch are t oyer. the whi ch. al so
functions sé %ngt giprberv SerHP '8§ (Rﬁﬁﬁv ﬁ pgcigmegsdgﬁg}e@ eﬁge é? er?ér‘?tns"e@g'cl n
connection Wrdddupe- ﬁ@:ﬁéfrﬁﬁeﬂﬁ)%%d%rﬁw%wl@w&{ gasMihg |c@ﬁatﬁﬁ‘ﬂ/| 1¢M91i9@)o tAAd Whi ch
can be separately actuata , or actuated anong each other by nmeans of a
condui t 140 dyopmichpreagpedisdd gnah tantyer cdenesst edyionFhiermhiee segrenes are

ei ther conpl asing 78,
for exanple a@h%né(d rf(%))\?/eggr%EFQO Ir?te g&:g&aﬁﬁaﬁ &%ngggfsi?\?éegg scl:ans;r gr a?I on with
mat ches or slits 83 recesses or other mechani cal l'y or p055|bly

| aser - gener at ed or material -specifically-required changes al onqpt he

surface. It "€ NERAIQIYE AMFAIATed ERROIERRNS BAGALRAENIS 2P B2 4feVElrPEce of the
fragment - geeerpzr’é,a.t@qaf%e%s%ei&% Peféebmrﬂgmgrn 8Mat4d-BRikasiBg 78 are

basi cally possible for lustrative enbodi nents in accordance with the
present i nveesbewstory. rFoa wmdjeads:abcms of larpe celithedimmennition {Fiog forlfina e ALP
Cross-sectign can al so % provi ded centricall

pos L1 oned SreLSdr osaRBIER! 1565t a ng YRl e Rl B R Be osi ve

material cylsbrdiens Gks pessivg) bspgialp vith eggtabteaiady. t@xduihnatadio signal) triggered
pressure-transnmitting mediumand a fragment / sub-projectile generating or
em tting cadf hgedYREcpRAETed SRGHER B %ﬁ%ﬁ]?ﬂ“'ﬁ?%@éﬁ’fﬁﬁﬁ; WECUMsi st of a good
pressure-distributing nmedium such as a liquid or PE (ref. to explanation
with regard to Fig. 31). For the remainder, with regard to the two
conponent s, ThherEgi 83 ilhmidtenbh @xemelesdftarafLOmrabidh (h@sh@Idﬁ gadyitbeen

ggzslrj%be?t W@ uralltygﬁerﬁ Penetl):éjﬁllggtfgnbcr?% SeCK |8}1tlasbelg%e%?s Agré d tCh(?orI |ﬂ£ I[}Eléﬁll
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, -
[t 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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controlled asymetrical effects. This can, for instance, be achieved in that
the mass rich side of the inner pressure-transmtting nedi um actsﬂai EY
damm ng for the pressure-generating element 32, and thereby there”i MAY 2006
accordingly achieved a directional orientation (ref. to herewith also to
the commentary concerning Figs. 30B and 33). In that in the heretofore
enbodi nent s el@xehtanahizens: axgoses oratptal eyinddr tdC, rasgaed as@n intengraegent
i nvention there has been i ndi cated an al nost _uni verzSPE p[’&eB t spectrum of
I”I-Ci

possi bi liti EXGPANRAEF Y £ 3RS SBRT PR UMt @ Hepmert e SEARIATEE O

her ei nbel ow e fii@ieedsthdeserihRedcd Apdhigd ohd aipngetde, deianedopbigeated vi ew
poi nts. Thereby, ~ besides the correspondi ng nunerical sinmulations there al so

provi ded pr oy exsturd- élstrmN@epvs¢1UVW|schh Bete immhqlou PE urstfr &t exp!breatpoweith regard
capability qf th res ciple ecti]e, as PELE
penet r at or, ?Bung 150 e%lr%l P! ”QEXF‘)’}”& egtaﬁgto g"l‘ﬁ? {Apeosnegi R eq%\r
constructi ongphiculed tﬁehﬁtmlrashl Walchons Meadh bbed eaicrmwew.th GagdrdanFid.mAM:
effective tecﬁnol ogically ideally explanatory manner. The damm ng assunes

wi th pyr ot e¢hiviebiendesign at fenitesasi madivg. 4 errealso SegRIF LY, 2C s much as

it quite es%%BLHO%A %gsdn[;'r];ll Frg(.%g??fee {ls .'I'R[isoé)a%g%rj ARkl B aﬁﬁ'@%‘? W%% ﬂ?a!’?&ec% od

thereby als & achi'evab he danm ng can e sta
by means ofriceaigd olutte Mﬁernmsswres;arﬁmnﬂmgammam yctsiasen dmmam@fd)ases of
mass internal effects of suitable pressure-transmtting nedia. This is, in

princi pl e, &ESUFOELTIBPENS RIEMENtiTfuic@d (TRefeaY t'ﬁ%f\ﬁé?/é‘Fcor(Sjm%W PF'P'EYedaF
extrenely h'(ﬂf'@c’tlm%ﬁ*teﬁfan@ﬁfﬁgﬁ”% hoRwiNeLiaghs ‘H?escorlﬁrrr?e?ﬁé'rtyl é’or@%FrﬁﬁdrFﬁgdSG

t he dynanm ¢ danm ng through e propagation speed of the sound wavés,

det ermine thed 3Hding of the pressure-transmitting medium Since, at the
utilization of active laterally effective penetrators (projectiles in an
especi ally neasure for airborne bodies) there nmust be cal culated also with

rel atively ligwhdiTpasst hepeedse ebiRdthaeRTs N dREiobe apeieicapliyn< dithi regaraub
through 0 5 MAY 2006 technical installations (for exanple, closure of the
tail end, sdPaPSRSEAYTXAMIQ) thete hesbean didivatag a”r?é@ﬁﬁhlj“?féb%ﬁm%%t spectrum

arrangenent g $%§95ﬁ9e%¥ barciieytrlg‘fy & g%nmsnegof 5 PMH;QIM\,' &’ Qcamplfs herelnbelowA

pressure-transmtting ned a oadens the palette of its applications
purely dynarrhe:redaldmmg)eslhouhel thlioveng tpe desqm@ot:eﬂ@ﬁ e rrenmisy Therghyi npact
vel ociti es,

Ig’ , 8 d ense. CIﬁF?"‘g-ﬂ T% ;ataie exa bes fotriethe

dami ng of p?teé §ﬁ|ﬂé %ﬁ%srpé’ﬂ HY Y BREGH §' ?H"H& ere also provided project
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 1t 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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introduction into a penetrator. Thus, for exanple, the tip can be conceived
as a danm ng elenent 93. Furthernore, at the | ocations of a desired danm ng
there can be advantageously inserted damming discs 90, or forward 895a& 2008
rearward cl osure disks 92. Such elenents can also formthe cl osure of

hol I ow cylinders. As further of nunerous forms which are conceivable for a
partial or ¢eimplicl M sCARSHAYCIDr \ERanmPRINEIJIArObT tHRELaP IS B SargBNE fnad ik NG

el ements, for instance, in the form6B (ref. to Figs. 6A through 6E and

Fig. 7), thétiged damming rrepeegeibedapi¢eiipnasmests SARPIRE Wi exesdici ¢primegf or m

of a cyli nd%roa h idc&eis&.g%ﬁ%}ws%itt frinFjjig,ebro-gggng Yfpeeﬁglfetthsn%pW@gt%?\si. of

particul ar interest regarding proje es’ or sub- pehetrators pursuant the
present i nventdipdyfanictdenmitg schidedapr e psateguigener akirnmelyehighembsct resi des
in the conbination with a_fragnment nodule. Thus, Fig. 35 shows, as an
exanpl e, anVAPPSFof8ctt £ B4 dff%1$¢a fragnent nodul e 85 | ocated behind the
tip. This concurrently serves as a dammi ng for the pressure-generating
elenent 6B and for the initiation of the triggering in the

pr essur e- gehar 3¢ iNgstedtesreme Mpespioo sheveanmoar df p@Csuksganef atimcheemeethhiroal

variant for.suc ypes of penetrators,,there is _ illustrated in Fig. 35 a
fragment or 'ns}[%@’ﬁ%%'ﬁggf’ﬁ %g@eethaéf)htﬁw&' & eé‘ﬁ?’tph'ﬁaeé%ﬁ{‘gg%éon?lﬁ”f# gs £oni cal
internal spag@ndrd elehtent D AlIRAIHERRLATRE Ataklatibhabf arieexéEbBRImiERh& alchy
extendi ng fragnent casing (conical jacket) can be enpl oyed w thout any

restricti onbejagveriactrurly insededpanmingdignsi Hei ¢l forwriy89 36 dirkpivst e 4158 a

further exagple dof S%cg%me%én?ttsq{ansaz chc;[rEn e 4300, 09 ¢ rﬁ%gq\'fvecrﬁi%der(s%\%-fu{rﬁér &

i nproved triggering rnitiation), Where y the nodul e ehconpasseés e

pressur e- genermatdudgfoehenemnth Gt cohdaivabld &eld paxbendsompiete aohangtiny

pressure- generati ngtel enment of conical ‘configuration. Wth such t?/pes of
r

coni cal el eABMMENBET the,BIGSSHIENOHE YE1et GTEALSI FPTARSBRCR eifethy eIt planfer

different aegel epahiQyH OF GRS FigCH)0 a1k &R Bs Siteli R FRY. AeE bhénif
penetrat or. ngt% i's alds?g‘; conterrpllgt a)blﬁzer%(lr)ge%g a%%resotg I\/AYQ“{ZOOG to coI ine a

coni cal | ackkermenyg i tre xanpl & cybetear @poehdihng oren 86 ongiside.a coni cal
pressure-generating elenment 88. In the descriptions and explanations with
regard to the present invention there have already been discussed liquid or
quasi | i qui Ghpressof garhrans W Hith RgonRdtieulad intetfekigardingbedsealiss sugdv-as PE,
pl exi gl ass or rubber as being especially interesting pressure- transmtting
medi a. W t h PPRYGEHA" S R aU s ERIepp B 4R AnEoRifat F’]%‘GEWC’%HC%‘F PEITSEIE-YRIPERTINT

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
illustrated 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 prificiple.

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 68, which itself extends into a lengthy pressure-
generating element of conical configbration. With such types of conical elements 88
there can be generated in an extremely simple mannef different acceleration forces

across the length of the projectile or penetrater. It is also contemplatable to be able
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propagati on however, one is not in any manner required bound to these types
of material, since by neans of nultiplicity of other materials themgwﬁt%[}?e
obt ai ned throughout obt ai ned conparable effects (ref. to the already
mentioned materials). However, inasmuch as particular fluids afford a w de
scope for additional effects in the target, they represent an inportant

el ement in tdheompalretd eomtalpesisitblgetoaekanple, carespangingliu 86] s/ithad torgediar |y
applicable of the manner of effe éi veness of an ALP in an inert type of
utilizati onpr%Pr@Fﬁ%‘&éaté{]Qr%'SW”bé n described in detail in patent document
DE 197 00 349 d. Concerning the introduction of fluid or quasi-fluid nedia
into an ALP, many con- structive possibilities are avail able. These can, for
exanpl e, belr merdnmdetiommamaeamlhaajtli@samdhcegatéspdhdipmﬁew geahtidn hiogre dwve
spaces. Sucht es of .hol | ow,spaces i nstance, with
2Parid | kedarase TR ot RER G B Bl ey mad ¢ Rt n

the introdugpdeddisibaen fs Par biesigiasl o rhﬂﬁﬁrfﬁsﬁdlrﬁ‘%e§;§Ht$5II’yUﬁiér&ﬁmgS@ﬂeblidr@n
consists of in that liquid nedia be introduced by neans of correspondingly

pre-fini shetanemdtiag rrsedwl\éhtbrrﬁ@ardtt@ @@%sewﬁlwesmw ﬁ@@rrfwmraprn@ftock%mer it
can al so be n a i that
such cont ai ﬁro E’g{”gr?h% %VLI Ocﬁ ?%Prﬁ cgrg‘g%o ut| |za 5%&9?—‘8%85‘% FH ustrates
an ALP exanplegerts, Mhtétbwﬁledraroﬂrﬁt;lelpmaty COOEF Heiktérans (ieerg.caasheaobicpatiai ner
for fluids). In this exa t he internal nodule 95 having the outer

di amet er 97 HRBIRHE qOREiEF éP”Wf"t‘br‘u‘”dé’FfeC‘rsééedeEq F%tliﬁadtyh'ée”h?&ﬁd Materiess,  are
introduced pioQfeQef, hﬁas@ﬁ@dt@gé Egﬁcﬁ%'fl@%szﬁfc(rélaj fideNscdgaser ta@@rtltoHEInﬁgedtQm

vul cani sed in, glued rough a manner construction of that type, it
is not onl ytmao@sgejt @hftvoreheesam@ntlmpoemh@lﬂrg@nt mdihei rhletite @f)@QB%blecﬁCUtlﬁ i nsert
them |l ater on ressure; rat| n e 6C can

i ntroduced 8?1?'?%38% neoedpc%ﬁrl aP?/"Cé'b ﬁsr?arnuctrl oneq%lcé'ves%sesc? aEm FHLP in

advant ageoush Ynexpploecabli@izk0bn a@hlcvsewaareﬂr@eg@ﬁem dbﬁbr&Q@QthfﬁiI&EmV\tbattbmo 5 MAY
2005 the present invention, inasmuch as the pressure generating el enent 6C

(herein sh8aFEMertDE HEJUeh 382t ehdi ng form) need extend only through a
relatively small radial part of the penetrator, inasnuch as the
disintegration is ensured by nmeans of the pressure-transmtting nedi um 98,
for exanpl eCoaC¢rhiuigoItheThEo@ngtjortd:feﬂtmilar meegl- ﬂub:hhwdliﬁeireq@hpfple?i ragnyt ben-
point-in-tipe o ion wt technic nodule 6C

rte semlles lilftlllzﬁi Se n rea 01;1 !
and, if reqfﬁ %HV RS ressEUFea tapaath% rtet r‘f@ f i d‘ B8 ng Tilled
available and correspondlngly sealed hollow spaces. Such types of hollow 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 intrcduced by means of correspondingly
pre-finished, and as a rule prior to assembly, filled container. However, it can aiso be

interesting from the standpoint of technological utility, that such containers are only

filled in case of utilization. .

Fig. 37 illustrates an ALP example 24 with modular internal construction {e.g. as a
container for fluids). In this example, the internal module 25 having the outer
diameter 97 and the internal cylinder, respectively, the inner wall 96, are introduced
into the projeciile 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 10
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

1s especially advantageously applicable for active arrangement in accordance with
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upon utilization into the internal nodule, which is a particul ar advant age

of this invention. Basically, this exanple is stands for the possi bthMﬁY 2008
that projectiles can be nodularly conceptuated pursuant to the present
invention. Hereby, it is always possible to replace active

| ateral |l y-effective nodules, for exanple, with inert PELE-nodul es, or

conver sel y. thReeresahtvindunaioni mastnueh @cthe\peessodugenaraning eenedy 60 Keddiy

(positive or non-positive fitrzﬁqwco nected or t roy h_ sui ablef connect i ng
systens rel ed¥40 ' @ Q?rPHﬂ@éé_.te 1% IQUM) IPepdh eéteé’ge‘?ﬂ glthrr%.‘ﬁ & "SHHLPNi tatle an
exchangeabi | jaly)s) ghritdient PR SUR! inafRdet 8s adalshre@RYiohag bhidrdli ®yaneans of

multiplicity of conbinations. Accordingly, such projectiles or airborne
bodi es can ahsmratsuratrenspatingsrédivmi M foeerambley adbnd el tatrety t e Adlfamages i n
utilization scenparios, for exanple, .at increasing,c t _measuyres, can .

) ways be. neil) Brtpedc FRe TuT P BDRT PR PP Tios BRRHER Gy Sfhnic
honbgeneous @esPereENhsd, Of réd@d, ThepR ssidstar@liftirgxinadiresdilin o® fiednsiegder ed
hereby that an exchange of individual conmponents will not cause the overall
behavi our ofYRAeUHz8jietiNtPehe dnermh Feodm e hvhigképe PR YW 9t ad vientagerd| thdnd

external ballistigs. Fig. 38 illustrates an ALP exanple with preformed
casing structure fragnents / casing segnents in a |longitudinal direction of
the casing 102 and a central pressure- generating unit 100. Separation 74

bet ween the ndividual segnments 101 can be effected by neans of the
pressure-tr PRI S ﬁ’éﬂ%mﬁ ' S@”désfoét%%?ﬁfébr””f/itf‘?bar&lwf{'?ﬁ g2 e graguiarty
material (. &nckpluaddiPpl s0amPINth AL AT if AneANRREdH oM RfaihBes §besiniBRAt S)
(for exanple, prefabricated jacket as its own, exchangeabl e nodule) - ref.
to the det aieblade aativg latdtadyefitestisp avakilepd foarxaaide bahHoet dELEChdilvredr

t hereby, for__exanpl i.S . a. am.c | oadin f th sing. 1 which is
extensively CPArERS yé%gﬁépd'vfcﬁ‘épbqeftcﬂnﬁcélwgﬁ’g%&!ﬁ'ﬁ?rgﬁé%e%’ g'xc?ﬁ?n‘&)ﬁ‘g“’? R the
w dt h of thengi-pgetiayfit) t®nseprRdair tBrbU@hSuMANle b eddn@Bstehes teldaekiiess of
the casing 102, in effect, through a suitable material selection, this
ef fect can LETAPEPFedN's A APeTRESHE APraBPIACtBR el PHN2ARE2DIENRY BByndivBLE ned
through the MbilzakiAGree, th@iﬂ{%ﬁé Gl ALk nm\gsﬁl YorAbRhtiahs eas@nul-ant yied ball

or roller bearing cages. ch types of nodul es can actually beé ‘arranged in

mul tiple strageslilesrr@rderne bodehcavelsa sgiaat peintaimbemedfe sasy mooeetdd fces.

The consequent further. d§vel ogrrent Qf t he manner of ar oducg ng.a.s ecified
changes in utilization sc naros, 1or example, at increasing combpa easures, can

always be newly optimised.

The same is applicable for the exchange of homogeneous components or tips. There
must only expediently be considered hereby that an exchange of individual
components will not cause the gverall 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 wﬁich is extensively variable over

the circumference. Through the changing in the width of the stage by the separation
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fragnment / sub-projectile covering of the conbat area as is illustrated in
Fig. 38 leads to solutions as illustrated for exanple in Fig. 39. Hereby
this relates to an ALP projectile 170 with a jacket of pre-fi n[@ﬁg
fragnents or sub-projectiles 131 which are enconpassed by an o Y%@ﬁ(et
(ring/sleeve) 17. On the inside, the bodies 17 1 retained either by an

i nner shel | 74 wasihegthik&Beos ohteutdsing ¢02] a‘ffegsitdtfpoe@lsarselitabheg:ns'aﬂimi ng

medi um 4. The, conponent, 1 71 c' |1y for ni tion, or
for war head$®'e5FO 'S ?%‘é‘fge‘ia”p'?%ﬁ%l’q 2‘[ %F%F%t& ‘g@cag?l 6’\?/5'3'%%§F18b1)’sual ly
great |atituydeainéd thibegPacd uliatiBr of deddsyilodises ahiebleanent@cheeesdl eyed.
Thus, for exanple, in the sinplest case these can be constructed as sl ender

cylinders froler depfies éﬁ@eﬁmﬁtehtapes O?Wh@ﬁrﬁér’@cwﬁt”ﬁé%ﬁ eapngRe inHewseleves
agai n be de d a 176 what in connection
%% % in érd E) %chxe\geP? ng eI emB?V\%M@ﬁQP&

wth the centTs pressure géenerarti and/or in connections
with each other, or in assenbly or a conbination of nodular groups for the

generation of a directed fragment / sub-projectile eni ssion. Mreover, the
sub- proj ecti Pé@“i?‘l”eé‘éﬁu'BEerc‘?)erYﬁ%”&ﬁtred’féEe ﬁareebehemdawgsa srecifiemhr ti al

drawi ng B). épﬁ%enta%uwréjemescg)l gf.eggmﬁe éJr%b&aﬂeg%ereﬁe@ha%besf:l&?sﬂa whi ch

are filled wth cylinders nt |lengths or, respectively different
mat eri al s, Veadk thalblicanmsglottheed forefaalmre mafagdSBodieeEbyomla‘ teliatds t<( partitifal
drawi ng C) onception of. a prqjectile or Eenetr tor

conf or mance pvﬁ”??fqoﬂéo ‘ﬁft LelRt ?tn‘?/feq{{alf@ﬂ?hleﬁgialqr?eé}tegrtsff PreReEtse |3\} "BisRes

and the requid esbANXddskamny arﬁéxﬁ@ﬂ%ﬂ?ﬂrﬁl CdBRE 19PNl iMsiBESiHel et 071
expedi ently subdivided. Figs. 40A to I% her eby 8r ovi de expl anations for

t he exanpl e f@ﬁ'”ﬂt%ﬂ“@é%@ﬂt'“pﬂo‘f@dthqae'n\m 138 ar afspbiientty delderrasfire-ear zone.
0 5 MAY ZOOQraIQHﬁ’UnPQn@ 9 £OA the active laterally-effective conponent 6B
is located in the respectively in the tip region of the projectile
(tip-ALP) 103, with the aUX|I|ary arrangenents 155 in the rear zone. The
connection can be cagﬁled out by

signal lines, radio por also by
reans.of by r B GOMACEPnSY &1 PEHAAAIS IPLIERToS? hes SEBT A TP oY 196 GRaRce bl o
40B, the actickrpasdenbi Woﬁ&til&t @06 R588r AUYELIRI e LANIRBRhSesder? th And he
tip region, is |ocated in the mddl e zone of the projectile (mddle segnent-

ALP) 104. | actiyrebesigapiiech areriqgbe 400lovere Thet.ifoeepamnples® i pimpldse ces | end
region of t R]I'?ese 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 6A/6B/8C, 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 ditferent lengths or, respectively different materials, with balls among other

prefabricated bodies or filuids (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 10
40D hereby provide explanations for the example of a three-part projectile with a

tront, middle and rear zone.
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projectile (tail end - ALP) 105, the auxiliary arrangenents 15 5 are
distributed anong the tip and tail end, and connected with the iﬁtM art
66 through signal lines 152. Fig. 40D illustrates an exanpl e of YF!?0
projectile 106 with an active tandem arrangement (Tandem- ALP). The

auxi liary arrangenment 155 which is provided for the two active parts is
her eby arrad§ed. inig h‘éoﬁ*ltﬂéIaét'lﬂ%gﬁté??”\/ﬁéﬁeeﬁ‘aq FYMPRRER BB inloceias indbulie 6B
of the tand r l.s t jated. It
Ys al so posg%%c{I?%Q‘?&T‘?Rétgar o‘? tRS p?z?%étﬁé‘ ?;?A%%P%% Sith g{e adﬂla"ry oo
del ay el enentrad@&nedtrel Bhd th@rreyar aasmcamgermmmctlor’a%m !aé sa)mlae oam rbarrgmhsso
as to be decentrallzed or renote fromthe centre axis, A furt

techni cal | y i ﬁtgé‘tabériqsn@aq}%rqrﬂﬁo 'P\hWaﬁﬁﬂﬂ%ﬂt?ﬁ%‘éé}%ﬁﬂ}é’ﬂ'oﬁ?df’étﬁ?? Y& @ral
penetrator is either a technically specified or dynamcally effected
projectile division / separating of the nodule. The dynam c division /
separating d:arhdne;raevbg!eb‘.é Feg f €28 .edhe aguive mgrifdh g, inprdraredt @niimpaet engmaertie

int i 1 1 t h the t Th
ol e can AEsgngheRREpicN if arll BbRTovkatrneliPe B el yementer o

41 il lustratg®) angexanple for a projectile separation or respectively a
dynam c division into individual functional nodules. Hereby by neans of a
rear separating charge 251, the tail end can be expell ed away. The charge

251 al so sernvgfyéparmslg% F ezr‘éd”tﬁ&%'é'[ nggﬁ desan tﬁgog.vsnam&gp n ool e 251

whi ch is iner conceéived as d netrator ncurren by neans of
t he separ at pngechangd e2bl-. ALPhED®, mmuhenar;eﬁrfrmgeaderastlﬁﬂ arermjsteubpteldsarﬂamgm th
further lateral effects which are duce the O Y206t

a result th&te!PEngye eﬁgda%c%ﬁ”‘? "‘U‘tﬁﬁqi z%f'”SrPabff g?l\/g j B W@e%gg in
thIS part, inasnuch as the tail end is ordinarily considered to be as a
"dead weight". The second elenment for a dynam c separation is the front
separating Ef@ar‘@@ pggtrateBasi esnnlae! sapdlffapiomstila hP8 veiah aalaéﬁlvgéﬁw?nﬁ or

pressure 9eNRLAN Al TURaLIP £80) We SODGH LEMNSRT0 BT Movigeq for,

di sintegrate hi's ‘projectrl’e, e parts are
means of anthaexd abtié earizoneenby dresgedtin vel ryuddae RS SH vreamlrﬁrvemte twosuch as
a projectile core or respectlvel , a fragne part 252. AIternatlveI , the

buffer el emBRtVEPElas B 0L FEEEMPT#NE éf’aﬁ'%bﬂla%"%é W?rﬁter\éﬁérd to

the front a6lid8 RAE bIsOPodRAE tcparav)de Ooghy juhk &8 f 1P Y xBRS Bf mBans of a
ri ng- shaped pressure- generating el enent é; so as to achieve a | ateral

ef fect. Fur Bhermdrreent he? el eaauxlizry 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 eithér a technically specified or dynamically effected projectile division
/ separating of the module. The dynamic division / separating can hereby be effected
during flight, prior t¢ 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 ilustrates an example for a projectile séparation 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‘,1 there can be

effected a tail end expulsion with further lateral effects which are produced by the
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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 illustra @ﬁ{ 005
exanples for the configuration of a projectile tip (auxiliary tip). %
Fig. 42Aillustrates a tip 256 with integrated PELE nodul e, consisting of
the end balljstically - effective casing material 257 in conbination with
an expansi orfa! gedi fimz2s8ult therehs bammsdeeRt ARV HlZ8tiPe of jhe ReYePioTIagad
with a small, h f.u .t he
PELE modul e, " eaesi AP THREE =6 3 1y e dh o eRpSshRklectlt b0 b b
illustrates an active tip nodule 260 consisting of the fragnment jacket 261
in connecti W t h tp?geﬁé rot echni c el enent 263 ursuant to Fig. 6E and a

pressure- traisthcenf femestpamig peparpiion Snthg) é‘?ﬁ“tf@pé%'é‘ﬁl%tﬁfget 6 %rel t
the tip casigg; d%@‘lhe‘@'ebg'rai be. fﬁléggﬁagkols‘é%ﬁor%@esjsureb‘géﬁér!a{no@'fmal &F can be

construction is obtained by elimnating the pressure-transmtting nmedi um

262. At an aencyaentbhsprtuhe Q#planmdesnntégnamca ldoia Areectihetitd rveeectve ofrts he

illustrated arrogs whi ch ngt_ on pleves a cort | at eral  effect,
alt in

bt ol e forsehBRESd RYVhahsa art et T SERE of (ESRETRRRL 4 s MR

expect ati on sgkhaR d piietes cbPAC ke dPpebavdI UL fraﬁhﬂnt $#2¢€ 34 ystdrat@sel@ thep
configuration 295 in which a pressure-generating el enment pursuant to 6B

proj ects parffipr ielemenitdR? faR Se AU MEh PriEBaERET S €88 1iIEh FRSAYS 1l 0 5
MAY 2006 is qr&fiai-ngd andiored dof Q\éﬁ%’l? b&hﬁeé‘r@saifrkgng%@a EE)JB biyss,gmnner ,

the tip 295 forms Its own nodul e whi exa e Inserted only
when need. ,@esaemnlngrelaneamgbrmm&s isadHiduesd raaeredeifactF|FgrthéQﬁ);>rel thashiceh atshe
tip 297 is constructed either. % owor is filled wt effective nediu

208 whi ch_adh B9¥Eed N TPUIRLY TPef 1 therisa” BIaisRNG pa@ivv@?%@%eocﬁag“w% the

el ement 296 HumfeFleg;mé}aQ5fl g. 42E i1l ustrates a ti p arrangenent 148 in which
a holl ow space 150 is provided between the hollowtip 149 and the internal
space of the projectile body or, essentially the pressure-transmtting

redi um 4. | 0t gidchiss Al L O 38368 130 oHAON o SIDARE hDSLRGARNERA S N tar get

material, and thereby ena ethe achieving o teral effect. In
Fig. 42F, farojacdlenjd etueiliandepst andi ng there is shown a tip arrangenent 152
in which the pressure-transmtting nedium 56 projects into the holl ow space
259 of

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 26.1- 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 1o 6B projects partly in to the massive tip and into the projectile body, and
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the tip casing 149. Also this arrangenent it can achieve a simlar effect as
does the arrangenent pursuant to Fig. 42B, and effect a rapid initi %wnﬁ&hff
the lateral acceleration sequence. In the conplex interrelationships 006
take place in connection with projectiles or penetrators pursuant to the

present invention, the three-dinensional numerical simulation by means of
sui tabl e codégewinad ansi/on @)@méb@drfbf%lghmﬁ-qal@'lnﬁ 4M&-Hn 106 ngePeer. P e §95| s an
i deal auxiligr t r L LGahl &

formations ofo ;cflllsﬂsn \}ggr a‘%)dlﬁlucl)%gvh? huthPF Eb F\!ﬁ%{]bgrnost(()a %df he' ad t| ve
functions of multi-part projectiles. Sl mul ati ons which are ill ustrated in
which the framework of this application are |rrpl

enent ed by
Ger man- Fr encf SFEB%%‘e?rrE?ﬁ‘QPH‘sef‘HM‘%STSﬁPHt'” FigodiZ®: (1 gthich 14 Epa?t%j]1sl%?t”§”é?tﬂdoff
the nuneri caliys Hahahi HNs Basq Qﬁﬁ'ﬂﬁ@leff@@'ﬁy ‘He%ln?'f@@tﬁ%c%m&lr@}és adEszEEaEl

i nvestigations in conjunction wth Iat er al acting penetrators

penet r at or s) effecdf The @leDient 7B 0V60r3ekPoBH3 vsartdthenelerheni aBernmwetdG.i ed t hrough
a nmultiplicity of further experinments. Wth the simulation, the dinension
basically does not play any role. This is nerely in the nunber of the

necessary grgig. ok nMstatd 4 Bipadane@ehet 8830 i1 s PRNEIWNEL aceOTEMIsEdrovided
capacity. The exanples were sinulated with a projectile or respectively a 0

5 MAY 2006 pesisteeattbe helteertml 4disareheintefnaBepacs 8Dthenrromsdideehee’ of
sl ender ness éés@ﬁ'ﬁélh Ilhe ;ﬂ%é’sq}?& ‘?rrangr% ki Rg%@:urﬁ“ﬁ?tlk%’o ’m? Roudl 3P [:19 130] Qé‘r\ t ude

is of subordinate {'he 'conput ations "there ould not
be obt ai ned igpmnt meiélc‘ﬂe ot irpfdr@@tl’mbgenaqUaazhltha:telb\/eanl’ae&UﬂHeSacMBnNmbﬂ a

t hi cknesses there were fsel ected 5 mm (thin wall thick- ness) and 10 mm
(thick wal | YHICKHEEY)E "®Fhi s wal | thickness is, in a first instance,

determ native for the projectile mass, and for cannon-fired ammunition is
determned primarily fromthe power of t he weapon, in essence, the

att ai nabl e nF9e4 3kl tetpopmaiee udepsendinedhese of seewne Haesrangemeni 1 bdime

bodi es or r %K%& tﬁ%ﬁﬁés%ﬁﬁgn%@ﬁ% q%r W 56t ﬁr%ée%‘?ﬂr% tﬁQ%%fréwféq,a%eaz%%
signifi cantly Isrte nasmu S e exanpl és, "tor the
| ar gest par tt,hep&]’ tadimg nosbamocthfsjméngmadmmtmbcphe;e awimitdr efégrtlae does the

advant ageousl enplo ed especially for large-calibre amunitjon or for
suitably di n%f?%& MF%’@QH%" 619 Aok apd e“t%ﬁb?éaﬁ” g ipjfiggenof dpgdaierg!
correspondlqgmeq#gﬁﬂﬁg@ﬂknge Under st andabl y, however, all illustrative
exanples and all positions are not bound to a speC|f|c scale. It is nmerely
the question of a sensible mniaturi-

In the complex interrelationships which take place in connection with projectiles or
penetrators pursuant to the present invention, the three-dimensional numerical
simulation by means of suitable codes such as, for example, OTI-Hull with 10° grid
points, is an ideal auxitiary aid not only for representation of the applicable de-
formations or disintegrations, but also for the proof of the additive functions of
multi-part projectiles. Simulations which are illustrated in which the framework of
this application are implemented by the German-French Research Institute Saint
Louis (ISL}. This auxiliary aid-oftf the numerical simulation has been already
implemented through investigations in conjunction with laterally acting penetrators
{PELE penetrators) {ref. to DE 197 00 349 C1) and in the interim verified through a

multiplicity of further experiments.
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 projectite or respectively a
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zation of conplex structures, also in conjunction with an eventual question
ass to costs which nust be considered during inplenentation of the
invention. As the material for the casing producing the fragment / 05 MAY 2006
sub-projectiles, there was assuned tungsten / heavy netal (W) of an
average strength (600 Nm®2 up to 1000 NNmmz tensile strength) and
correspondi ngeredtmgaeitemammmwtet chizngo (8D inon. T egreaas nlechieas st llength /

def ormati on crlterlav\/rlié underlie this. invention are alwa fulfllled in
order to enstiPgeieday [§ I Aestiie§r AgONS DRANGHRE 1 Ofn%{bog@é@Wo%%' 'tANGR a
specified enbpii tdihg RANAMEOYEs tHERE sRALY reaBe DBLaihBRGN aRBGK VE BuaBriexkifenel y
large nmaterial palette, but the spectrumwithin a famly of materials is
simlarly qun@élta@q@t @ﬁsitv%amlil@iqhﬂﬁﬁmspabﬁwa@t srledtaed Umhythtrhvv@ljgfhclt ‘he

stresses encoun url flr r Q S|tes on . th of the
projectile co%ssﬁ Pu@tl on™ %ﬁsﬁ caF" ﬁﬁ'{:?%erssé% %/gaaﬁbéng%?‘rseﬁt Y ?ﬁ"{)haﬁé%et ext
of the presepéetVRIiVE 08, theQirolcdele MABs, akldl At B8hd MEteANS @ rRihitbn ik icz el indTed

there are valid the sanme considerations and selection and/or design

criteria as MiTAPEIENFEASOME! S SNE agedpan DR 37N 00 1BaFtE@INable ryzaddieticon
thereto, as g, degiqlng ;‘Pé%%?i?ee a?% atd, aﬁrb%ﬂwettﬂ?d iEELE R DSLR) & o &Y cﬁw@tr@ﬁotré ve

| ateral |l y- actlng penetrat rac No Testrrctive criteriat

det er m nat i otheodesigrasmadtalm mbbrwgmmmimeeghetrm bescemsidder ed. Thus, for
exanple, the pressure 0 5 MAY 2006 generation and the pressure- propagation
for a ALP is constantly afforded and can be set, in form height and

expansi on. Theshie tdsQRe @katdpfes Akl ih2 181936t bme;p@mse% ba®lc fuh8tideh eahdiMe,
This determ nes nerely the penetrating power of the individual conponents

i n the direcwihtah ofn ¢ pgrantaaeb shr etnm@vleateép@nwa*w tos deigercsigee @ﬁﬁtﬁ@ﬂi@ﬁ or
combi nati on %rtsu:téplﬁecj r%teﬁl 'E)lln %\!raor als or rrclxgkeq t etré Vseallsm%%tr Qlcgr‘r gl'l.ant

to the above enbo ts s co etel y poSsiblé to expand an PRt

cyl i nder possessisigiray. Nirglerstansaiiy, I6We\teﬁ, aff mmsirﬁlﬁ\tamﬂnb@merwmni'meavy or
har dened netal, or pressed heavy-netal ovvder% by neans of a pressure-
transmitti ngaWébq‘Lﬁﬂuﬁﬁdot%%?eé’bﬂF 8018 D8R e 1RG QreTHOt §ing SHRTR B MIpigTUT:

di si nt egr at e, z1@fioft rh@ek akdu¥1r8s BRAEL LR En AR nOMIBTan ARKRL ! ek QWREsI@NSI ty
(e.g. pre-fabricated structures hardened steel, or also a Iight-weight

met al ). Furt bestaoriech dust e aansider &y dourd yﬂm@'eemfaltlabICé PeevAmtiengener at i on
and the necessary pressure |level, respectively extent of expansion, alnost
every suitable jacket construction, inclusive prefabricated

sub- proj ect i heshe eanete fdependadhy 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
tfulfilled, 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 materiats 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
taterally-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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radi al ly accel erated. Thereby one is not subjected to the restrictions of a
spont aneous disintegration with the restricted possibilities concer ng‘sgh
desired fragnment / sub-projectile velocity, but there can be realiz AY 2006
extrenely low lateral velocity in the magnitude of a few 10 m's, up to high
fragnent speeds (above 1000 m’s) w thout necessitating, any speci al

techni cal deyempehtioBamauhatdrossuranstopgyaieni ioest/s haveorshawty sftatdet ed can
necessary pyrotechnic nass is basically extrenely snall, so that the
utilization Qensetainffiorgt heigst éﬁ%éxDP@'%tTé\erﬁuﬁéﬂo’by?féﬁ‘%il""‘t'-;P\lé aBCRePRES Jerind

desi red ef fegtis i hALallerhmoB ALl Re LR BIOEER o Wer Lhake iR yBEpet r at of

masses in the range of kg, m ni mum expl osive material masses in the
magni t ude ofcorrﬂxﬁangn‘esrle tad@qr@at!en oFfrghs et Iferrtt‘paehaeetrala,t eccatmssEsparthins m ni mal
expl osive mater.i al i rrespondi n Ef\f reduced further to values of 1

t

to 10 g. Ther@artgien ﬁﬁﬁb‘gé?teﬁﬁéﬁe OG5 B BE H ECE VAT PERLARY E hr ee- di mensi onal

nunerical sinmulations for relatively sinple assenblies, in order to
physi cally, and mathemati- cally cover the above-represented technical
expl anat i ondUEsHENK iptearebe eriempaiplesss itih comeistelyaaiseibioihespancnanmdenat o

render nore ¢ 'nﬁ@efrea’s%‘s%rgge%WQF e Lp&QdéoY'rdsg% Bé‘ﬂ}nto'li;gn&?}%gr%a%” that of

the casing, the representa ef or nt y
render ed vi &abdi@eﬁhﬁ@tugrbrtdaessietmammamowhe m;ryoda@rwoga;mrmdret he 0 5 MAY
2006 pressure-transmtting nedi um when these do not cover the deformation

process whi'eHSMENg BEIIEBSRRS e ThEs PIPSRi ST AFRATUPRST YT I HRERHRIBd a

sinple ALP %‘%ﬂ't‘é@aé%ﬁﬁ@%&’cé@r%{e aﬁ%ﬁ?etr é&%@@f%éh@erfsr&%dgs pﬁ@f?é’nc%ﬁﬁs of a
W5 cover 1 1 QA cl osed- of l ow cylinder (60 mm outer anet er,

t hi ckness 5 stmctungs Wa!tdlﬁnhd gheedu@rt@*w gyphwirmelphtirhetabasi ng 2B (ref. to F| g. 1
B), and a conpact acceleration / pressure generation unit 6B with an
expl osive material nmass of only 5 g. As the pressure-transmtting nedium

there was ermlrogedols, quédo ﬁedlptﬁmd&a@ {teifeabap AfssueogEtdr siedr emd e suant  to
Fig. 4A). Fig. 43Billustrates the dynamc disintegration at 150
M cr osecond< e CRESP S AESEYGERYE!: S PERR G RIENDAT BRPERICAIMeST ey iaftgRe6B.

For the preggfiler eOR{tHAYILAL 'urR%sa@é@nre?atﬁfc%tedf QIHT?%;édt?fesl 9% LaSidAdabil,agnent s
111 and a seéries of smaller fragnents. easily recogni zable is

t he def or medadielepcceler@Bdni h@rehvsormcle@IoeusabjedteldntoamﬂeaxmalcrIochs oéet i on.
Exiting at t h%n{a%gous dlg: tggratt hrgadr%gtnc%eé Egssa}g:ﬁ'? selégltﬁcernlngq:}"es red! ESSUT €

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
smali, 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 smalier penetrator masses, this minimal explosive material

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

Thereafter, in Figs. 43A to 45D there are shown three-dimensional numerical
simulations for relatively simple assemblies, in order to physically, and mathemat-
cally cover the above-represenied technical expianations 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 defarmed parts are

frequentty rendered visible through the detonation of the produced gas and the
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transmtting nmedium 124 (exit length 113). In the forward region the
pressure- transmtting nmedium 1l 58 contacts against the inside of t%e casi ng
fragnents, a portion 159 has exited. Furthernore, at this point in t3 MAY 2006
begi nning fissures 112 and the already produced |ongitudinal fissures 114
indicate that already for an this extrenely | ow explosive material mass the
ductil e sel sveetHreAS G WAL MedHpl ethen yhewd %q Relegn @ dhe dsfraratientArycesshi s
def ormati on hat the perfect functioning of a construction
of this typéhﬁggzggggggﬁgéﬁﬁ#th the invention. Fig. 44A illustrates a
simlar penetrator as is shown in Fig. 43A. The dinensions of the ALP 108
remain unchanged nerely the pressure-generating el enment was nodified. It

rel ates to a' 45 i E¥pPGST \}Eerrﬁ’:'tslfsé'l“isél‘rl""I P iSHORIF TLIYCASSEBY X é87 cor d)
accor di ng toccﬁlsgmcée% o ke fréﬂBs.'dtela-e/srkegftse&émﬁsféw@fm ?osiecﬁ&sre%f'r aniQ4 the
ALP 108 at already 100 Ais after to the ignition of the charge 6C. The
correspond|ngmpﬂesﬁﬁ}@nppupagbmnawrawd”tmcbssaﬁbwmh§ﬂ%ibuhnnghWasmaVready
expl ained with re arfl%ﬁo Fig. 1? 0 MAY 2006 Fur Q mpr e

di verse mat éf'F 415" 8s? I'ELS\Ira9t f Bh ﬁ??[ap?f‘écﬁ‘:&e%as'oﬁ 9@&??’5&‘*@8’8“‘%@””
sel ect ed assggriliyh d0SxPUESHaREtetiBl hbSs ofSAy 05T S RO deedsOrd- hatsmiefind he 2D
simulation in Fig. 11, consisting of a Ws-casing 2B (wth a 60 nmm outer

di anet er) vm"(’ﬁd'a”’f'ﬂt@m WEERR§Yed loaddredwe bﬁﬁd&%é\‘@@f qOoRstrHetirepyrernaf
t he thi cker qﬁgl jve material cylinder 6B. The pressure-transntting
nedlun1surroun the pressure-generating elenents 6B/ 6C. Fig. 45B
illustrates the dynam c casing expansion with a liquid (vvater) 124 as the

pressure-transm i nmedi ym 150 ps after the ignition of

bt easur 6. gerfanat Phil e S noThe REP AR &l | SRST i SR F oSt
ripping 0peﬁoQﬁ§h@&n§@%$ﬁﬂéexé%@w@%ﬂa&ﬁﬁBéQﬂﬁhh@@w&ﬁﬁ@%o%ﬂ@u@ﬁﬂnb@whﬁ&@'|y
recogni zed. The |iquid medium 123 is only slight, accelerated, meani ng
with the di slehaegein @rast eesindiragmentredi hendg sefies S sEdl\gF H@pmEntsL Sl

al ready propaggl ?é’co% %8| quhg%le;orgedt&%eﬁm]bﬁ%ﬁl@ﬁ'l@gccélg%g%c{'m Amaﬂ,@l 45C
wi th plexiglass’ was cal ate eing the pressure-transm

121. The dyrtamcooexﬁmnsg @mn tliQBea'yfsmIehef tasiyiigd&Bs anel at:heetnegd nqwlng)rea‘susasur e
formati on 126 at 150p afteﬁ nition i ”ﬁwﬁ | ower . than in the
exanpl e pur st&R™ ftﬁ‘gﬁnﬁ NEB 41‘ﬁ 'tdﬁ”s%'ﬁyéé BrNE FR K "GRICOTOD AT WET dl y i s

transmitting medium 158 contacts against the inside of the casing fragments, a

of

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 1o 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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extrenely slight. For the numerical sinulation pursuant to Fig. 45D,

al um ni um was enpl oyed as the pressure-transmtting nedium 122. The

def ormation of the casing 2B at 150 Ps after ignition if very defin@d MAY 2006
the region of the pressure-generating el enent 6B. The casing fragnents 1 27
are locally already intensely expanded. A fissure formation in the

| ongi t udi nalFudihegoeicoth@infiugace asdhvgr2Breteriebniy presseieetr awintittingFingdia wabB

and 45C) has_not. yet curre and the.di.schar of_.th dium 122 rear-
Rardly | s naBlHeE dEgRicte, B e AR TR 48 5 o SRt B35 ¢
an eccentri cdlthy 2posimiianedinFigsS sUr @&ns@enRgratd G- L@ 3atH & sohan' ey of a
sl ender explosive material cylinder. In this arrangemnent there was effected
an opposi t e PRIBEETIoNItAG BeNT Feuming WaPrat onesidtineradfumi the dpvien @1 dke thheker
pressure-tr b L ed] T, in Fi - |.S shown
t he dynam caeg(?gsﬁl\{eerlgargtaetmi% g%\lﬂoﬂd e? ﬁlgs H/ﬁ\gP ﬁ%ggﬁeﬂ%%%‘ﬁ‘?%{f{%ﬁd'@ﬁ%ﬁf’ébﬁﬁ@{* Sith
the liquid kreduasgeteatingrEmass 68/é@di um at 150 /is after ignition. There
is not obtained any significantly different distribution of the casing
fragnents 1 29, and also no decisively different fragnent velocities at the

circunferencg, Admiiué65els! thdynah@s 4 SymaEidn HidiNiQos alviaa) 9bathene

arrangenent according to Fig. 46A wth alumnium1l 22 as transmtting
medi um at 1Pressuad-trensmhyhng invgdiuigk™ phafteottiegionigion g dimetargssalr & gesdronsy

itself in the disintegration picture. Thus. .t ase_ . fragnment..130 i
i ntensely accggigeer% 'eﬁgeasé?%%rageodﬁ?aasﬁgi %eén%‘:’iﬁ&é IB:”‘; tﬁ ﬁé%B?négsg%rnegéséﬁg?gﬁ?nﬁg

el ement 35, taraddenec@acnign igasént efseh pefreagnerteghiaéd t TheatiGlideneoMrareasis
the | ower side which faces away fromthe charge 34 still forms a shell 131.
At this poidty plighti Bereisiatere MeaREE AUTDH & HETPreaitNgeh rldcod NEAEE YIS i nsi de
merely begi nRkRG 1otRBELK Yokl INSaildaliy PHEGSa1eddn 16 loBe-HlFof deUshh &b gingn ALP
1 35 with a central penetrator 1 34 consi'sting of W5, of the for the W5
casi ng nmentilemgd- quality, and with an eccentrically positioned
pressure-generating element 35. As the sinulated deformation i nage at 150 ps
after ignition illustrates in Fig. 47B, notw thstanding the selected liquid

1 24 as the InpiesB0, evith ansdgibdd AEs RBRULMMRD bHekiRgitbe Gt aiurethaasiteng
distinction with respect to the fragnment or sub-projectile distribution
over the ci reedie®r bhtel herfemic ifepaasphd2s 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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fragments 136 are nore intensely accelerated on the side towards of the
pressure- generating elenment 35. Towards the front, there is partially
recogni zabl e the accelerated |iquid nmedium 159. The conpari son whi g'ﬁ@%&ﬁ
46B renders evident, in that the difference in the deformation inag e
to the central penetrator 34. It acts, as already nentioned, apparently as
a reflector was,tir'méiqar-ﬂéﬁsah@re\ﬂawégwwthcwVemhadiéinmgjmi@rh@fébtiplao@ineemem

mat eri al charge 35.. Ther b. t he nmul ati.on ther vi ded the
broot that WYEHRIr gy EeA ot M TRE NG A B ok AR e el I | e
di recti onal | y#terdgpiginelemMhededit @lodlobedidRCESy BighPBSnGLaTRirbh Cdid@HIBIS .of hke | S

al so significant that the central penetrator is not destroyed, but is

merely di spl &S Haomarsdl 99 21 @lee @erdeciixahadiffRiett beamest welpgitiaapt the
trajectory. Q &MY, 2006 From Fig. 47B there can also be derived that, in an
above all technologlcally un- di sputabl e varlant it is basically p055|ble
that through a controlled activation of one nore charges 34 which are

eccentrical l but ed abouyt the clrcunfere central penetr tor
SO RE R o LR R A e T T e R B

i npul se. The4@mv.luw@lnyniulnlq u@@rﬁt@%&xﬁlmﬂgartn'e&@rreétaﬁ@késaﬂem §FkibAKHERE he
al ready described individual conponents as already described with regard to

Figs. 2A, 28riges! gegmedty, alsgEhows2tselnd ﬂZl@A'Strﬁtef@GOF @l"'eitJEES T;['”(91Sa“’se'p‘#él‘ﬁeor

aer odynam Ca#ra%’ ta%&) ig 1n(?er?srgf§/u9<lzéeall(quted ?Otnt%gpctoh tm sr e?h@gré’ssur@
COI’]] unction W present nvent i al ways a e S asi ¢ "anmuni ti on

nmodul e concugarr&néthr}g avm@ena& ah Phe a6éihy 6s inaéreslea,J irygrefem@tdtwals mdumereEELE
conmponents to the extent as not conbined with the active one

massi ve or, WEJPEEr pieIyhichdaerienday foshpunertree S8uH foEmA PR hsfi‘ﬂa&%S
i11ustrat ed SXRed @rﬂ%llﬁf 1oy cbhe iRl OL\Q%%Q 4 Qérec%%ﬁ‘nzteg A8Gsidd Qweré*g'ﬁeéuﬁhﬁbes

to a three-part noedul ar spin stabilized penetrator 277, constituted

nmodul e 278, erpasstives (fRELEBS) dB32massi ve nodul e 279 and an active nodule

280. The auxiliary arrangenments can be | ocated, for exanple, in the part 282
en- conpassing the active nodule, in the tip nodule 278, or in the tail end

regi on, or asg. abnamdytradesenitiedt sanvibea derirgdatbnelaeorard4 venseahy ef A& df s
preferably closed off at its tail end with a damm ng plate or disc 147. In
Fig. 48B t heth& TP ha ¥iS exsnpreentionpd supkive 8" Y EUR? 65?%”“*%'&0!3%?'“0”9(’

aer odynam cal b¥s re-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 1o
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 liguid medium 159,

The comparison which Fig. 46B renders evident, in that the difference in the
deformation image is due 1o 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 controlied 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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stabilized projectile 283. It consists of a tip nodule 278, an active nodul e
280 with a damm ng disc 747 against the, for exanple, hollow or
i nadequately damred tip, a PELE nodule 281, and a tail end portion 2§ g 006
whi ch is honogeneous and is connected thereto. Thereby are thus liste NWué
essential projectile penetrator or warhead conponents, which can occur in
conmpl ex bui | trof Faft4AmetHesl 85 alddeey@ived thit, iis abiRBeKs oadchivlddisalyfud-hat
one intends, pursuant the range of utilization, to conceptualise a sinplest
possi bl e var fisAvTabRFRIAPL. ftis §5'6¢”VSFER%W€ graeabroagl ane el edrastivation gt ane ty
of nodul e as r bt P 4
illustrated gpﬁfogje ggtgﬂgeg 35&9%%‘&}'1 of efc‘dﬁr‘? % %‘r |r%glgé(gzgo%ﬁh%i%§{cgnrﬂfFrefgce the
249 i s | ocat eghtiral denetractrisvié qaartie :bajurmd ib Ipeo>dingig -1 tapedrget @ssureetigener atl ng
- 55 0 5 MAY 2005 charge 6F. The cylinder 247 can al so be provided with one
or more bor eg”%@r‘fagfmp Fessure bal ancing or, respectively, for
pressure-transmtting (see detail drawing Fig. 48D). The piston-like part
249, for instance can possess a spherical or a conical shape 185 on the
si de facing The mpewdsely eusiraresingiuiaignredimpmasdn{esbek det ali¢addréasicngedi g.
48D), so as to.dyri t he essure i ntroduc e, kegion
of this con'@dlvs’gll’a' SR Rgf’ cef’lé(?'agty %ES%? GIWC{ él veﬁrgeﬂg%j‘hat ?ge/blégo épigston
for densificsgkjon, end 4bmrtos4l®a;e@|tate@rtooef s@in medewmwh@mpfaeassmmhzeﬁ sleschithed
for exanple in patent docunent EP O 146 745 Al (Fig. 1). In the contrast
with the thef@1ERSr BPicReRFPTEEHAM EaNUNBIELIERADE GHEIT JURIPAS VAYRRIEESS
bal lTstic hoges 3ade PASSARLE (SRR BRcUAehly n%o AbNGC /BRI effective
intermedi ately connecte auxi I Tary nmeans an ere y raised question
of a perf ect maxiuad, Hﬁbﬁe:tmenttonlentst itatth@rxteat aanpr esmbmdswbhebE|aQHVQ)y nmeans of
a pyrotechnlc nod piston 249 is lmgxs axi al g accel ra%
Mor eover, it %'BH°”%lmgoarlﬁjemé'ﬁﬂﬁ?‘rﬁ&s@é‘&ecﬁveV HEFFUPN 2 PTROBFTECc YLt t he
entire Cyl i ndeiswidtlonBeke MR strbidd &Ghealdin}ly bAsha 1b|sAinG, Fibhier s adluged pressure
can expand in the nedium 4 through the ?orward annul ar gap 184 between the
outer casing 2B and the piston 249. For a verifi cation of the invention
there is 1n ke gl RILEL CALIMAEL O nldbuldi Qo rolife p@hipar8XDOY! EBIGALRY 2
scale of 1:2 in conpletion of the numerical s il ations basi ¢ proof
of the operabi tiemestulol78n agrasangehelft) drmacoerdande M9 hﬂcu Iae goties entdule
I nvention. 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 3s
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 1s of surely great advantage

that a pluratity of module assumed dual or multiple functions.

in Fig. 48C there is illustrated a projectile 2786, 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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As an exanple, Fig. 49A illustrates the original penetrator casing 180 |IW5,
dianeter 25 mm wall thickness 5 mm length 125 nm) and a part of tHPS f ‘Lijznd
fragnent 181. Fig. 49B illustrates a dually illum nated x-ray flash"i r%ﬂg 006
approximately 500 Ns subsequent to the initiation of a triggering inpulse,
with the fragments 182 shown wuniformy accelerated over the circunference.
Wat er was enpbayetF.tTe pylessupaFtdgsansss bé png idedivith orfeotr PHES Boifee 2gSnf@rF at i on
there was used a expl osives cord-like (dianmeter of 5 n;{& detonator sinply
inserted i M TSHUHeCIPRUNE O pFSeRSiehy far BregS kgl BV E Hatssridste gy inorhe:
mass of the 46,0 5 MAY 2006 casing consisted of 692 g (W with a density of
17.6 g/cnB), the mass of the liquid pressure-transmtting nmedi um (water
having a density of p = 1 g/cnB) consisted of 19.6 g. The ratio of

expl osi ve erial ss (4 o.the mass of the_inert pressure-

transmitti gg%ﬁeod?atﬁnmm?f@agt %?%tﬁ’tﬁé”%g‘:%?%ﬂ{?ss&ﬁﬁ et 6 DFCTRY B3P osi ve
materi al Masgs(dn Pe ti@e tthe@ns MBE brd2k0jeeEhndr@t M SetiR@s UNGed dwRditdramingldigb 0)
thus was 0.0056, corresponding to a conponent of 0.56% of the inert total
mass. The VaDle&l poO CHESS thaPT sy BUepREloT. sBuEISHGU ot in Hiegepioprdjteet i | e

conf i gur at i QaSe OfsAby abOALEA AY.d PSRl ST RTIHE R &8 1TNGelRLAPRD} ed

experinent proved that an inert penetrator atio relative to
overal | massohbyubgedticane y mMeavwepyo ot ecbre & dmssbaf fdrhexapres Supetegenecatémng

ar r angenent .5 10 0.6%of the inert total nass of the penetrator
at a corr e§§%§d?ggﬂgﬁ %ﬂn@%nﬁnﬁ’ %‘Ie tHerast ?S‘j'té"c‘thieltger é%ipﬁcﬁf‘g%@efﬂ%'?%ner
space filledchbibftian tBkUghbing impeE{ed MR MR obil S IhBEsiBRAILEEh &hl ievmelit sel f

to be laterally disintegrated by means of a pressure pulse initiated by a
triggering slopmd imgfacy) dearoresiasely chineetiedl st etheerpENHBAY thgebnraisagne

exanpl e for 0ssj odi.nent of an. . ALP proj i Fr.om. '
or i pi o ofCeR ke RefERe kg hefliorEriepDE0h BFEdsPe sEHREIL By RRRRE o
confi gur ati ampyotecanichecend, bral picsin 2489 isyalefsieakiale scaslergeanthordcser, it can

t hi ckness or respectively its length. Thus, the laterally effected
di si nt egr at 25% © ?ri“i?é?‘ﬁﬁ%e‘f’ l.tl’r\’c‘thl‘sdg%d”f“6‘r“1 fRieEIEChAPT ¥ RAYEfYS "EFol il e, a

WS wal | thi gpessuf @ AresPRNeld ploAlcEl BNRES Qfn 3QaAMin A8 WRlibmastHi®igh
extrenely thin casings (for exanple, 1 mmtitaniumwall thickness for a

penet rat or dhafestard ghnder aay .1 Od bdiweespbe tutes aeke sl hngna the tisten 2AB1 i cabl e
that the ALP principle simlarly functions

For a verification of the invention there is in the interim carried out in the 1SL 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 1o 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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as well for all conceivable and ballistically sensible values. For exanple
the length/dianmeter ratio (L/D) can lie within the range of b tSVW[;P&t

(di sc-shape) and 50 (extrenely slender penetrator). For the rat

chemi cal mass of the pressure generating-unit relative to the inert nmass of
the pressure-transmtting nmedium there is basically only the restriction
to, the extertsihg cohabicuhsl 9DAUEES vHHES JufiStyesier Py @Enﬂ$3ﬂhﬁ'ﬁﬁlaésrbfathe liquid
sufficient neasure and suitable tinmed succession fromth

pressur e- t r At 1A TWER LMo @WBtWV@G%d?%W Fur t%érgfﬂ‘”ahé?ﬁsﬂfﬂéflﬂot 0

the encomassigg. $A8h it ofxAoBasdenalmbanara o haks o MRLL pRIQRCt il e

configuration i a e rati o chemcal ) nass
pressure gemenatitrngg tmmdlurmm@h@gb rerstwhoDal04; rmsisthefratube)fpleme&plasuoé /
projectile / airbhorne due to the i Ierrented 3D simul atlons t here

wer e det er mi"HEE 'BXTIE I%) @n‘&‘lel'”‘?félp[%%mv\ﬁﬂﬁsﬁ tHE"S dngertet = 616608 Wipst o
0. 001, duri pestQeo8EPEs BEMndh /Rl ¥8oRb oﬁeﬂ%ﬁ% 56@9@% SelNRES R The

prognosticated that even for extrenely srra projectile configurations, in
whi ch the aelueyéor ?émew adatllr;ﬁ efemd:ltrev@mm dearp;Iee poaectgt icohfiperasensidlaye
i ntroduced, . a val ot exceeded. In the invention there is

obt ai ned a rﬂﬂrﬁsﬂgefoé&mqnéﬁroé‘%]?% €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
scenari os of hatmp emnﬁ%ﬁwem@rréentswﬁé%ﬁ@éray IBPM PEORBALY o EC BiTPEC pRIFHHE 19l e of

the inventiyg S\S’é}aana%Qrbg}éﬁPerﬁnéﬁ |é’\8r§/p+te9ﬁrﬁ!:$&éés'cﬂ)me' S 98 genHhyi Fn& 53
there are illustrate erres o :f rojectiles Wllgﬁ one nor e
active bodi GSaa@amerdluugs bboaqopffndne(d 6ch aif mmeBImertTﬂmeslenemuptreSpdd@mtcrreitaat e to

aer odynam cal Ig bilized ; ectiles, however, i n consi derati Oﬂ? can al so
e anpl T edCPELSHT AN GBI BEg ot b ctPIEES S SHET By NS G LY 1592 haTes R e
expect ed, dygitath@ irddhep ek abie ﬂrg.%tférorne@m fikevd d@@éuehyb@%e%@t,% llwﬂeg]att&ﬁjby

constructive lengths, various constructional limtations. Fi 1A is an
aer odynami cmqaysyﬁamrmszea PR 'etEftaieldeb\B@z”@%@Qn%@'ﬂa'gﬁér?efﬁﬁpﬂﬁwrn whi ch in
its entirety should be designed as an active effective body. Fig. 51 B
illustrates a correspondi ng exanple for an aerodynamically stabilized
projectile 308implkmeaned aeepeneeant loylyedieetdnvee feeatpoatible gosodimenedf acti ve
effective

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 siender 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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body 304 pursuant to the invention. For the configuration of this body 304,
in Figs. 15 to 29 there already provided a series of exanples. In Ei .. 51 C
there is again represented a aerodynam cally stabilized projectile Qgﬂﬁxl?éﬂﬁ
305 with a plurality of active effective bodies or respectively projectile
stages with 0 5 MAY 2006 the corresponding cross-sections. In detail this
her eby. rel dtasiurtheonerstraged 306havetdompassingdiasirgf. Aecé ipvartiehbecpper éinbotlic es
307. In this co Inectio.p there are pointed g t_the enbodinments in Figs. 26
and 27. Pur 8P R'GIEEA"S RO'EHHHEATHL & B3YHYR ©3P1°there follows a stage 308
with a crowm or respectively a ring bundle 309 of active effective bodies
307. In this exanple the stage 308 possesses a central unit 310. This, in
turn can befef tiferetiedtisichamied rages of We riaswce oprer@fingsninie thenbet teral suant
to the alre i I .or, can al so. repr a_central
posi tional | ?)rﬂ%éﬁce&??% gﬁ%&’?@??ﬁégg%ﬂg’ ° %Phnraét%}edry'gjéjgg?gﬁfgi'rp{/]%coennst?%gg of in
that this cemiuladiodxoterSl:rearterhavr @806 Atsedthiiteraewithinspeciahgedi e. g.
pyr ophoric aqr rotechnic_active nechanisns. Pursuant to the internediate
stage 313, WP £BrtodkaRpI durnththecwreanene antal s Cof - Y &ePMViersyters gdjer i ng
el ements, ther ; fur ACk : 12 . .Ihis is
BETPod lsg,e PrrlaY L BSF o SXATR &y §I1n i p?gjgg@fet%e%élggeaq%g)%#ﬁ.ifag

formed from a bun of 4 active segnents

st age cont atmsadtereelageraneffattivnptin366 ckorstitbecdertidy enicaincbe, a appkicddbd e

t he consi derations ngn%i oned with regard to the central body 310. This
stage can afS®'SBIGE FGr the Iateral acceleration of the active segments
314. Naturally, such stage can also be elimnated. A further exanple for a
segnented stage was also illustrated already in Fig. 33, Figs. 52A and 52B
i | lustrate twdeeRdpmpiasthoe it pataingder Butpde epriigipien 6f 2RECTVE I3t6fdllgct i ve
bodi es. Thu I i rat e an- i age 306
which is co%fsftelat[\get ;é%f?é?}gétgl %Eﬁd%ﬁ%cftﬁgggt %:\%brﬁ?%@@?ll %%Eﬂo@?%gérggefi&g%r this
pur pose, theegentnarabgdyens thepiaded|ipyicaifiesithaBid aM ¢dncaivaktcedearadd ofg
nmodul e 316 in. the forward region. Through this arrangenent of the

pyr ot echni ¢ VHPARICB 16 NIE T9RET ¢ GRSt PRUP'OFCTHE BILTTRE ‘gftPEéTY%'VBcﬁﬂ”és will
open in a fagushidRqunivktsal Bkedilidustrates a correspondi ng arrangenent in
whi ch the central accel erating nodule 318 causes a symetrical |ateral

acceleration of the active effective body 3078. Fig. 53 illustrates a
Pr oj ect I le ﬁfﬁg@" %?Aqué yﬁﬁérgta)(e Qﬁusﬁ'gtteldvaeser?e)é!cﬁléx%nﬁquéjﬁd?t rgielcxles%iwgﬁé ed
sub-projectiles 321. Arranged between the active sub-projectiles are
or mere active badies according 10 appended claim 30. These examples thus relate
to aerodynamicsally stabilized projectiles, however, in considerations can also be
applied to spin-stabilized projectiles. Hereby, naturally there may be expected, due
10 the stabilization and the thereby connected limited constructive lengths, various

constructicnal himitations.

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

. B8 -



internedi ate or separating stages 322. The external ballistic hood 319 can
be forned either by the tip of the first projectile 321, or can be
connected ahead thereof as a separate el enent. The control or, 05 MAY 2006
respectively, triggering can be effected centrally or separately for each
i ndi vidual sub-projectile 321. It is also 0 5 MAY 2006 possible that the

i ndi vi dual phe)j:enmidoagircgacrols&sseqncmsanredetp‘rlitlcms rteoetryemtd‘ciemgo @ﬁetsmmetmagemh
Fig. 54 ill ustr es an end hase ui dg& am cal I stabiljzed

o eotile SRl Shodn e oo st ik 70b BORy OBReCIQ ClaiR T BLo G i BRa

phase gui dara e san &igsSHeWhPy? 0b@r%h§‘rﬂt¢t%'arﬂ'n@éfﬁ%$at§%5a%€@1 fiRngzl e
arrangenent 327 which is supplied by a pressure container 328. In Fig. 55A

a practice pelbjvecsistane3208ivgith IaImcswnaqre@lsmuaeivacmri\g/éundjeﬁOr& eigedivabl e body

o ural i Uy of ehieeeta3D 7 A R rGelobegnbly 400 SR RtSE et yribani o

| ow ef f ecti ve@ishadyurnFda@see 5=6h@%n@%utﬂeh@%fﬂ@a%éh@éﬂﬁﬁem\Eehrr@ﬂﬂjeebu@é@t
active effective bodies. Thus, in Fig. 56 there is represented a war head

333 with a deMie areasyt 9easT8ed seempleshobgan 8l3a remr)@emwC?wtrajé%qsapéglha@ean
| t t h
exanpl e a vaphaad; 338,40 @fgnﬂ?%%%pgwé%kné}%'o\ﬁn 164 ﬁ%?& té/rﬁ Fﬁg@%g?%ﬁgs' egg

constructed as an active bo roxi mately
and 59 il ustratesaiguad dee emotkgtecideaelear. aiyermblmrmbmmveotteodmegmiveh one or

nore active effective_bodi es pursuant to the inventi Thus Fi 58 is
r epr esent ed "FPERREY: BHUERP8} é‘?éi?f GuF gedaf rsf;faé’i‘en%1 %oveiﬁ“’éi@ W%’ﬁp%ncaﬁgtl ve

effective Reauim3dntr&i g reé&dtivbuﬁﬁrﬂ’ga&ﬁﬁg aRrR%&RhEref Rlio A srDRkBer 3¢SBRr at ed
ai rborne body 339 with a plurality of active effective body stages 336.

Figs. 60 tof®m petivst stape G dées srfoumgtifrdeda brdeevtepchudbegmentergédoes)
with one of., roeF S‘C%?g)e Tehf:{ eGLL v bodi Fgre a n‘?Pé(’unhrBé:é gﬁrwwﬁﬁgl}ﬁer@% hhb%r €

are schematl ca ustra cI assi ¢ torpedoes wth an gul dance,
in Figs. 64 aanlﬁbaﬁfe thiegton sifeeenbrisonpekoes whi cégadeo ttbe tchetrhi ightycd LD STig
velocity will travel practically within a cavitation bubble.

. 60
i | | ustrat es SPI§IG0 Y SﬁW@é‘PO\é’f%W%BH@/CC:?EOaWW o W§ aacétvevstfgﬁ?”é%tggf}e body

341, Fig. 6NagurdW, ds%hts%@@GQn %&% be £1inPASREAS 36RirthkN eldth I EmAIRmeatdiead 344
whi ch, for exanple, can be f d with a pyrophoric material so that the
subsequent stage was aiso 1l|ustrated already in Fig. 33.

Figs. 52A and 528 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. 53 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

eftected centrally or separately for each individual sub-projectile 321. It is also

.50 .



stage 343 of active effective bodies can be introduced into the interior of
a target 0 5 MAY 2006 with a correspondi ng spreading effect. It is also

contenpl atabl e that the head 344 is constructed of an inert 05 MAY 200
arnmour-rupturing material in order to achieve an extrenely high penetrating
power as needed. Fig. 62 illustrates the schematic representation of an

agai n ungui dedsiblerpedohe3diivicvd lprgeqlies abn by sepasuarpssi vweleycicioanéghed
active stages 346, for exanple, as described in the preceding exanples. In
Fig. 63 therd 95 represented a further exanple 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 unitFig48 Whbtehtesnconspharst@ddes aefadvermaceliacitblvibzedepfogrtiierg@2 @l enent
or which can .aont ai gvful;ft hte!r Ecéi }{}? rTEchani SITB Pf t he algead : desc%i bed
type. In Fid"V6d" FREYRSI'EVEPPRLLAFEd™T HPGR SoCL N TG HRE SV 585 1396 4 t h
an active ehbeetdverecbARaANEBiNedR022Fiz8d HBfodzld s$ddRhST BRI IdNIs&Dpplied
intensely sinplified schematic representation, an exanple for a hi gﬁ

speed- under Wat&Prepddy @512iRet B28an active effective body bundl e 352. Figs.
66 to 70 illustrates aircraft supported or autononously flying airborne
bodies or ejection containers (dispensers) with one or nore active

ef fective bodiFegs 55, sageotidancgesilé 320he iliuswerndd anan Bhtge, disintdggatabe Hdier e

is illustrat n aircraft supported (356) airborne hodjies 353 ich i

desi gned as 3‘;’% g@c' %?rea UPPUERERAE UriTtP'e 382 PacyCe @?OJ?‘FtIHEcsj')tyaY"étg aa\é\mé‘:’ﬁ'é‘f‘rﬁfe
for an aut onedmms] ¥33 | Mg RideBORBE a DAY/ E Riidinte§RABIGIE 1BRAG 38R c@RdyW th an
integrated active effective body 354, and Fig. 68 an exanple for an

ai rborne body with a plurality of active effective stages 336 or

respectivel y. 34 i il lustrates an ex | e for..di i L th an
active effg:ég[%i' \%3%‘88?/7 @ﬁuﬁéﬁaégﬁéh?ﬁg Vz‘i’rﬁh axi arIrﬁgrgjaé:gtg%Zeﬁ%gﬁrg%é)g%ghﬂ 61 .
Her eby, for in Examgl werd Beepandndn% Washqade¥d Dusthya expebll adiverefreznmow eddy

ot herwi se such as chanically or aeroballistically, Fig. 70 illustrates an
exanpl e for _Lég?‘ldi %éﬁg@i"s‘é@f? a\ﬁetrhe’?”b‘?'ﬁraaﬂvfiw_agfe’%i’c‘f“ft@@ _gllufaéﬁi’ oY @by
stages 336 igfeW & 51dghe R Nk BEA BRIk Pas BRUCESe BBy hRALR! |a¢p@9%£t%rya$§d by
nmeans of a (;erFljtr%I1Iy positioned ejection unites 363. 0 5 MAY 2006

in Fig. .

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. b9 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
ar 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 matenal so that the subseguent

stage 343 of active effective bodies can be introduced into the interior of a target

- 60 -



Speci al advantages of the invention naturally reside also in the utilization
as end phase guided ammunition (intelligent amunition) in conjunction with
an increase in the range of the artillery, which also should be cofirieldAYeligs
with an increase in hitting probability. Furthernore, it is conceivable,
that for the generation of a fragnment / sub-projectile field at

pr edet er mi nedthop cgpesidndatd shrseadingedfeich If rsoriso opnteheriglelsothattizezhead 44 is
exanpl e, after_conpletion of the burning of a |ight tracer, there is

ot ated the aERTBe 8t SR L el P o R ah e SR v 8 e
princi pl e prigwi ge@thying posvdréetdeded. in this manner, especially with
weapons with a high cadence or firing rate, there can be achieved cl osely
covered fragnent / sub-projectile fields. Furthernore, it is possible that
the proj ect lie coaRh 0o DS, SRR dok A B HOKTRA. SHih  REQICRG LbY i ch by
means of a régsi sta%ce gtab‘??l zat%tonrevﬁ)ny ﬁt;&/ms{ an%ld?%geéj Pgrdt Eglr) pgﬁgr?\ggdue to
t he aer odynanihca porges,of sndcedserebbyomucndcabativsughgef 846t fveexfanelldsssover a
greater distance. Collective details which e illustrated i he figures
ad- oxpl ai ndEY FEPHE S BRSFR MR BIPIER " o HIRES (o SPHS HRA{VNET Fer by,
it is a feabusBpRfitot BirdeMesl: @Bdy 33t withla glaafity BedudRiaivks ddhnacRRiact i cal
manner can be singly or nulti conbined and resultingly thereby provide

ly
an active | a@@vﬂaﬁﬂf%téﬁeﬁéé@@&ﬁegb@ﬁé@ reftbo r-opdited ety een ik sgi afikvel spaessr widh at ed
with all in C .0 Y 200 EFE pin-stahilized
ALP 1B aero %/tn}mg;é:%‘ﬁufﬂdzg%ﬁ i ?%%alﬂnlg %Aéq rhégﬁg%snls} rgsgh ésér gii?'léégtaﬁ %gfve
generating etst¢tig ekmept or sthadH Liz eenBlP 2B ef BagnenieshanistlR-qirog @ctédyes
generating casing of aerodynam cally stabilized ALP 2Ctail end side
fragnents /9e¥WO5HdyeEti | es generating casing of Fig. 12 2D central
fragments / sub-projectiles generating casing of Fig. 12 2E tip side conical
fragnments / sub-projectiles generating casing of Fig. 12 3A sl eeve inner
space of 2AIrGBgsFédavere inmeprespriecd 0fiigR Bpdehredguratet peths AP tvwitiy amediivam

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 3562.

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 (358) 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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4A pressure-transmtting mediumin zone A of Fig. 12 4B
pressure-transmtting nediumin zone B of Fig. 12 4C pressure-transmtting
mediumin zone C of Fig. 12 4D inner pressure-transmitting medi um &f5 MAY02006
13 4E outer pressure-transmtting nmediumof Fig. 13 4F inner
pressure-transmtting mediumof Fig. 15 4G outer pressure-transmtting

medi um of Fi ipeth! advbritapes optlessueetidr amsnllyt ienige et tmhefutFizguorgds edd
outer pressure-t ran§Jg te'gnijrr%gmI O%i (urp‘#gf Fiaq.% 34 5 active [g%/tr ot e%p]nincmurr'leiag or,
respect i vel y,PIpre s ice YamEN SO Y REGRHY TRMEPROS FeCYaHET AT RE el e naiFeST
detonator / explresde/ef B &YillbRARifGEH aRb&SSUHErJENHRtdN G il &TRRtedsk/iPhitidg
6B cylindrical pressure-generating elenent (L/D > 1 6C fuse cord - simlar
det onat or GDW@E@P‘@Naped pressure-generating el ement 6E tube-shaped
pressure-generating el ement 6F disc-shaped pressure-generating elenment 6G
coni cal pressure-generating el ement 6H pressure-generating el enent having a
cone tip O 5 AVAMe2O06, 6tliscamicedlabliel 8nsifbi e déremGh bDa 6Ggntddir/ cubebrojectile
pressure-generatingrelenent 6L tube-shaped one-side close

. ) -sha d
pr essur e- genél®e Phij' €rEFEHESC BIMFRESHICar sHeaes N ¥PRhak® Brasdtrergénttat i ng
el ement 6N C%Hﬂﬁ’é,'a‘?fer:fon@ﬂaﬁ&‘dop@eetg.qu’nécdfsehﬁ%ﬁQrﬂe@:sﬁﬁrr@Tﬁﬁﬂ%ﬁ@é tHWactive

el ement having a tip 6P conbinatioon of 6F and 6C 6Q 6A conprising a
roundi ng 7 agiremtaleldsintEardben mocatdyintancepr olg taermedciplr trovelgfidtythanidvention.
nitiating pagt)s 8 AIANLAT NG ASHbhL OB o idheCideree 8 SRR Sre, g Uhs"
bal I istic hood'dy Tipe" especaly weap g drate,
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 aer'odynamic forces, and thereby maintain such effective fields over a greater

distance.

Collective details which are illustrated in the figures and expiained 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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| I Areceiving and/or initiating and safety unit in tip area 11 B receivVving
and/or initiating and safety unit in forward part of projectile 11 C
receiving and/or initiating and safety unit in rearward part of projlécMaf s
11 Dreceiving and/or initiating and safety unit in tail end area 1 1 E
receiving and/or initiating and safety unit in rearward part of an effective
nodule 1 1 F receiving and/or initiating and safety unit in forward part of
an effective nodule 11G receiving andor initiating and safety unit in

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

safety unit in enconpassing part of ZFEE#QNCE}%gFCtile 12 gui dance nechani sm

of an aerodynam cally stabilized penetrator w ng gui dance nechani sm 13B

coni cal gui dance nmechani sm 13C m xture gui dance nmechani sm of 13A and 138
13D st ar-shaped gui dance nechani sm 14 bul khead target conprising three
rel ative thi ' she@tsstapgizggd|4ld t ar get sheet 15A pre-arnouring of target

sheet 15 16 lomogenalstakgelLfidAuPpconprising three active units 0 5 MAY

2006 17B renmi ni ng penetrator subsequent to rel easing of one ring of

sub- proj ectidA&es dragrieragmentsprbECtites ggnaiang g peeetor et arin-stabseqderitP t o

rel easing of,two rings of sub-projectiles or fragments, K 18A forward..

i sF it eqrat 145h ST b s e BBl 57 Bro P C g Seblized
sub-projectiles of gl8A 18C ring of fragments or sub-projectiles of 18A at
further approach to target 18D ring of fragnents or subfprojectiles of 18A
at target 194 cerie¥ gnddids fieeeats ofv pririecyfespeaner Ftagorasingzal 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 sjeeve inner space of 2A

38 sleeve inner space of 2B

4 pressure-transmitting medium

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

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

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

4D inner pressure-transmitting medium of Fig. 13

4F 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

BA  c¢ylindrical pressure-génerating 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-generati-ng elermnent

6G  conical pressure-generating element

6H pressure-generating element having a cone tip
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19B ring of fragnents or sub-projectiles of 19A 19C ring of fragments or
sub-projectiles of 19A just before target 20A rearward disintegration part
of penetrator 1 7A 20B ring of fragments or sub-projectiles of 20A Zﬁil"ﬁbﬁ[ﬁlﬁ
formed by part 1 9A of the remaining penetrator 1 7B 21B hole, formed by
part 20A of the remaining penetrator 17B 22A hole, fornmed by part 18A of
the penetrat@r 1 cohi28heiten fonredidgCpart 20A of the penetrator 1 7A 23
penetrator having axially different pressure-transmtting nedia 4A and 4B
25A pressur e2fjendPal? REEBLETBRTE 2 WIS ERMSOE ed over cross-section in Fig. 8A

25B pressur egigene,atisRgneh ABRIG dbsla bl f6l jeMEMtiaEsanection in Fig. 8B
26 central pressure-generating elenent in Fig. 8B 27 connection between 26

and pr essur eédenercaidah@celeeisEmidsr) 256 sup8gemiated EEMandt ween
pressure-gengrating el ement A ALP exanpl e conprising a central
penetrator 3% and ﬂpaﬁ?%ggﬁﬁz?ﬁéﬁgr ating elenents 35 30 arrangenent

conpri si ng degentdigd-kgsbeyRk sk \@nexkihgdaIima? rthd wwipr adi al Iy di fferent
pressure-transmtting nedia 4F and 4G 31 ALP cross-section conprising
central pres®ure-gpenapateng’ Ghianddifd additional eccentrically |ocated

pressure-ge ati I ts: 32 trically | ocated pressure-generating
elenment in Fig. 364]g§§m£tli%m r%gés:l&g@@ti on conprising central holl ow shaped

penetrator 187 3kiwobbid icientingldepeaetpgtaorimad ppriesstatesganeitiatinmgael enent
(e.g. of the type of 6C) 0 5 MAY 2006 36 ALP exanpl e conprising central
penetrator havi ng"¥t4f-Efaped cross-section 37 and relatively thin casing
2A, 2B 37 cet ral zdeeinsial atekiNaXieR@ned ar - shaped cross-section 38 ALP exanpl e
conprising central penetrator having square (rectangular) cross- section 39
39 central pkpet ratter balastingoesdoatie (rectangul ar) cross-section 39 40 ALP

exanpl e compy{ g1 Ng &lI-gCddd/S: PRATRE P athidPdanag) B Peri pheral

118 r(.eceiving and/or initiating and safety unit in forward part of projectile

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

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

T1TH 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

130 star-shaped guidance mechanism

14 bulkhead target comprising three relative thin sheets

15 sohd target sheet

15A  pre-armouring of target sheet 15

16 homogenous target

17A ALP comprising three active units
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symmetric 41 effective segnent 42 effective segnent 43 expl osive sggq@ﬂ 006
44 connection line 45 satellite ALP 46 ALP conprising two different "ca |r?8
materials 47, 48 47 outer thin casing material of 46 (fragnent ring,
jacket) 48 inner thick casing material of 46 49 ALP conprising additional
thick outer casing 50 additional thick casing of 49 51 ALP exanpl e having

square (rect ul : SS- i0 P : .8l N C
Conet | tut od o7 ShelapaRnE R BREN Sl3tad R 1RRR, SRR (P SePBRlee
pressure-transm t tiepgenedi umin 52 55 ALP structure corresponding to 52 and

conprising an %ddi ti onal casi ng 56 56 additional casing for ALP exan'?_l e 52
57 filler masd‘befSREANGPATHBE BHSARYEENARPLERS RO MHANSI HeP st Gutub-projectiles

sub-penetrators g9aghlfisub-penetrator 60 exanple for sub-penetrator of
PELE construction 61 connection to satellite ALP 45 62 outer casing of 58
63 filler nedBdm bevweedisoueeratwasiangobrerantitgub/penetrators 59 or 60,
respectively ALP exanpl e conprising three -penetrators 65 triangular
casi ng of i nﬁgé body Oﬁfé%‘%ﬁm Sﬁ%’@éﬂ%@nﬁﬁf zggnpl e conprising a snall

sol i d sub- penetr atiag of rag@wirig o stibpad)gethad of CBASR-1SABkl 8PRoadk eathigesnal |
solid sub-penetrator having triangular cross-sectional area 68

pressur e- genéBht i fifs 61f drmsmAtenth o661 BorPey/longf 18A at target
19A central disintegration part of penetrator 17A

19B  ring of fragments or sub-projectiles of 12A

19C ring of fragments or sub-projectiie_s 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 178

21B hole, farmed by part 20A of the remaining penetrator 178

22A hole, formed by part 18A of the penetrator 17A

22B hole, formed by part 20A of the penetrator 17A

23 penetrater 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. 8B

26 central pressure-generating element in Fig. 8B

27 connection between 26 and pressure—generaiing 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-tré'hsmitting 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.q. of the type of 6C)
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69 ALP exanple conprising a big solid sub-penetrator 70 having a triangul ar
cross-sectional area 70 big solid sub-penetrator having triangular
cross-sectional area 71 laterally effective penetrator having interth&aMAY 206
ALP 72 72 solid sub-penetrator corresponding to 70 as internally ALP 73
medi um bet ween casing of 71 and 72 74 separation between shell elenents 101

75 ALP exanpig Comps b2dhSieSRESHRind QLTRA pRFESSHF B2 GRS ALING ! IR el 76

speci al formed pressure-generating el enment 77 penetrator conprising three
Ccross-section seghennd relgtivdip thingasagidy OB 77 79 cross-section segnent as

ALP 80 pressyre-transmttin diumin cross-section segnent 79 81 wall
bet ween segnehts Gf“@t@g]p%?eéé%ﬁggg\da%étaéisﬁﬁﬁeiF@ﬁéﬁ?cﬁggoci ated to
Cross-secti oyg SegNENEx/Anle &MY EdhtEASERSr£18r B4viegGenbid Gatdayglignated.

pressure-generating element in Fig. 14 85 fragnent form ng el enent /
el ement for damedcidnSi%ati ng 86 conical formed fragnents or sub-projectiles

generating /31§ el gpae%iu@ﬁp&?e%ie!“{gr ﬁZVi%gqgégqpelc?arg;l%f E%s@%egﬁoa @ triggering

initiation 91 and expl 0Sive coné coni c pressure in 87 89
forward cl oAl e dilSteasnplamunmngiseheaaitveHegrrenes 4dami 4 telregnpartph@dal danm ng
element in formof a one-side open cylinder 92 rearward closure disc as
dammi ng el ement 9¥™MTH"4&s damming el ement 94 ALP projectile exanple

conprising agfi veef}elgrﬂggrg@[t;mrgqgul e 95 to be inserted separately 95 internal
nmodule 0 5 MAY 2006 96 internal cylinder of 95
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

b2 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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97 outer diameter of 95 98 internal volume of 95 (filling) 99 projectile
conprising central pressure-generating unit 100 and pre-fabricated [}:@wmg]gﬁ
structure fragnents 100 100 central pressure-generating unit of 99 101
pre-fabricated casing fragnments (shell elenents) 102 laterally effective
casing of 99 103 projectile having three zones and ALP part in the tip 104
projectil e hagi ngaLReRempanesmansindlaRsmadsdie Jub-gertiraabr PamavingGbupnghlaetil e
having three zones and ALP part in tail end 106 tandem projectile having
three zones and t APSAERCHHIA $'¢32ip and tail end area) 107 ALP sinul ation
exanpl e wi thgsmal LygiBbAsLYE peXbi-NdLhaliRo fOINRAE heasedifhaflfe,si mul ati on
exanpl e wi th sl ender pressurg generating ele nt 09 ALP sinul ation exanple
with a conbi &t onreeﬁurtalfp@npraimeiemgenear&6/66#12813/28%7/ 108 1 10A cover-like
damm ng 1108 goverL ffter accel eratio ns_of the active
arrangerment £83145'LF £¥3Mp “abtrERt'>'6p c*a&SHbé]é%%ﬁﬁ?ﬁ“%*Sﬁ@ Wé?%?éﬂaW'%B in
Fig. 446 112 begi pisBdeddiGsiess i n the remaining casing 2B in Fig, 44B 113
exit length of the liquid pressure-transmtting nedium 124 114 dynamically
generated | ofQi t ubligrrelidfsussianedratar havénocadnage B ogs-seryenalM® and 458 115
accel erat ed sin I.n. Fi B.. 116 casi ng segnent
(Fig. 46B) ?LT? pr%(t)‘j%g’%fngﬂe té\>’<ea 'gem#gr ha\”n 'm%rﬁ%lrll %L%p??use cord-1like

detonator in7pail s@raicblﬁ;r@@ne@fatlﬁ |orre152mauba tbusracondrlaiikes et onat or in
central area_of Fig. 12 1 20 ALP standard cross-section 121 pl exi gl ass as
pressur e-trahdni t FRAY AR 29" &Pl A" 4s pressure-transmitting medi um

123 begi nni ng4fi sgdleadf N BBLL QN WMdiheidihGMsd cgs pressure-transmitting nmedi um
75 ALP example comprising special formed pressure-generating element 76
76 §pecial formed pressure-generating element
77 penetrater 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 eccentrically 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 discras damming element

50 inner damming element

a1 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
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124 water as pressure-transmtting nmediumO 5 MAY 2006 125 casing fragnments
with plexiglass as nmedium 126 beginning fissure formation wth plexiglass
127 casing fragnents with alum nium as nmedi um 128 ALP conpri si ng
eccentrically | ocated pressure-generating elenent 84 and |iquid 124 ?éi%ﬁv 2006
476) or alum nium 123 (Fig. 47C) as transmtting nedium (ref. Fig. 14) 129
casi ng fragne@ts wmdrhall dyuter asopressure-transmtting nedi um at the side of
84 130 casing_fragnments with alum nium as pressure-transmtting medi um at

the side of984 184epdieMmede” ea8Png with al uminium as pressure-transmitting

nmedi um on thgg opposhie i de Oqf958ﬂm|- beginning fissure formation in 131
133 ALP exarrp?e conprising ring-shaped pressure-generating elenents 1 34

ALP exanpl e 89nprisianglesegnensied cpnesisuessugenenabong ubd5s! (Kb Bneéxaarfdbeicated
conprising a central.réqpenetrat g(r 34 and (?n eccentrically | ocated
pressur e- gener at i 5 8 SREHL BE28RE™S (R d as medium (ref. Fig. 166) 136

casing fragmppds £drth pfl&@belﬁgné;gmd ahit Rpbbow shaped penetrator 138 hol | ow
space in 137 139 junction at fTandem™ALP 140 junction (signal |ine) between

pressure gent®ht opre-fglri¢atedFicgsingIrapenat shet edemewst i on conpri si ng
pressur e-gen%gti,ggeraell enggtt'sVEZSAsirgi s}é buted over the cross-section 143 ALP
Cross-section conpri sﬁ’n% gentT &t p?r%s re-generating el enment 26 and

pressure- genedpat i mgjeekicmentisg 258 dostd bhdined peveih theeircr oss-section 144
axially symetric arrangenent with two radially different pressure-

transmitting' ¥bdi OSSP RS 1arse Zppet pok SLESBRYWR T 6RPY#AHY an
eccentricall YOé Ocﬁbf‘e@ti@ ﬁag\ﬁh'gﬁ ERIENERAL EMALP'BaTrt B%ail end

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

107 ALF simulation example with small explosive cylinder in forward area

108 ALF simulation example with slender pressure-generating element

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

TT10A 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
458

115 accelerated casing segment in Fig. 468

116 ripping open casing segment (Fig. 468}

117  projectile example fof 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-transhitting medium

123  beginning fissure formation with liguid as pressure-transmitting medium

124  water as pressure-transmitting medium
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146 reaction gases 147 damming disc in Fig. 49B 148 tip formw th succeedi ng
hol | ow space 149 tip casing at 148/256/153 0 5 MAY 2006 1 50 hol |l ow space
between tip and pressure medium4 151 partial casing in Fig. 48B 152 sMunais
lines 153 tip formw th pulled-up pressure-transmtting nmedium 155
auxiliary nmeans 1 56 pressure-transmtting nediumpulled-up into the tip 1

58 liquid nmegisim adjraceadmeetCagh MexlgldS demkeatindut ‘liquid medium1 70 ALP
exanpl e conprising sub-projectile ring 171 sub-projectiles in 170 172 outer

jacket 173 14fi erff@inrimefipsurp4ormpiean W RIgtgiPEal hol | ow bodi es as
sub- proj ecti{£s IJ&#F?“?%%@@G@?%@L“ alecddilg in 170 1 79 PELE as

sub-projectile in test) 181 fragnents after | ateral

di si ntegratiis (18P tesbjisib8Z2dcabeically focagaemntssura-cduatatiyigi diéraamn@d edd x-r ay.
flash i mage (ISL testi 1%_4 ri %% gaﬁJ bet ween ZE ang 249 185 cone of 249 222
cone type accel el@ibh2hddiduh’F28" piuayEAt 27 (E8ps pFofectancayttgemBsdting
casing of 30 247,gykjgndrgical 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
separ at i ng chdt gecariggiragraints 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 b'eginning fissure formation in 131

133 ALP example comprising ring-shaped pressure-generating elements

134 ALP example comprising segmented pressure generators

135 ALP example comprising & central penetratcr 34 and an eccentrically located
pressure-generating element 35 and liguid 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 258 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 148/256/1563
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252 inert buffer zone / solid element / projectile core / fragnent part
(Fig. 42) 253 solid nodule / PELE nodule / explosive nodule (Fig. 42) 254
forward separating charge (Fig. 42) 255 blast off disc (Fig. 42) 2 PELE
type tip 257 casing material for PELE expansion 258 expansi on nedi MAB 2006
MAY 2006 259 hollow space in tip 260 tip with active disintegration nodul e

261 fragnent jmpkeiond@lsiice@itReh kANSTH frbbiGe MRl L63 pyrotechni c el enent
corresponding to Fig. 6 264 tip casing 265 detonation front of explosive

cylinder 6C o6 prasddwpesingriogagat8Hn front 267 pressure propagation front
of short / th]|§%< Cs%(égamﬂgés 268 pressure propagation front of fuse cord 269
detonation front ofexplosive cylinder 6B 270 transition of pressure

propagati on framt si2@fmantdheBed2plprashinncedspreasguielicanpensation in [iquid
fear 272 wave reflected fromwall 2B 273 pressure conpensati on wave / wave
of internal refl ec*¥Rs MEPAST| at enmbossment of casing 2B 275 enbossment of

28 276 three-pyt Fﬁggﬁ@@g%&ﬁ%gﬁ%@' 'dé&lgg—uBrimoeﬁw%iJi;? 277 three-part

spin-stabilized projecti 78 t ul 9 honpbgeneous projectile nodul e
280 active prig&ctliguel medulwe a2i@temBlokcasing) ectil e nodule 282 projectile
casing of 2771 59 leaked out liguid medium

170 ALP example comprising sub-projectile ring

171  sub-projectiles in 170

172 outer jacket

173 internal shell

174 1ubes, 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 ifluminated x-ray flash image {ISL test)
184 ring gap between 2B and 249

185 cone of 249

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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283 three-part aerodynamcally stabilized projectile 284 solid tail end

part of 283 285 ALP exanple conprising a hollow internal body 286 286

hol | ow body having triangul ar cross-section 287 hol |l ow space of 286 @r5 mpy 2006
respectively, internal space of 286 filled with a nedium 288 ALP exanple
conprising star-shaped internal body 289 form ng four chanbers 289

cross- shaped,dat of. 288 290 casing of 288 - 71 0 5 MAY 2006 291
sl eeve for gzrdeggsﬁiog%eﬁggét'?rﬁg el enent 6C (Fig. 43D) 293 outer casing of
ALP accor di iifa o thi gith3@Av2 Msiowpeaticcasiongleof ALP according to Fig. 30B 295
solid active tip . ,modul e 296 sleeve for pressure-generating elenent 6B (Fig.
430) 297 ti9° nodA%FTIPEE Wi th effective medi um 298 298 effective medi um

299 outer cagng RésDELLGROSRIBEGhéANImaccording to Fig. 30C 300 outer
casing of ALP cross-section of figure 29 301 outer casing of ALP

cross-sect i P 3acauretieadnic ¢lenegnt Srrespo2dipedp &et-idle constructed as active
effective b‘%%, 38% [pgso' ectile with active effective body 304 active

ef fective body 3 pr(l)r%gectile conprising a plurality of active effective

body bundl ed®. getadQbiodrfrod0f) ex3lésisd agerdet 80 a bundl e of active effective
bodi es 307 active effective bodies (commonly or separately controlled) 307A
f an- shaped #&%| & aiseE REaeg8ter f©fti ve body 307 307B symmetrically radially

accel erat ed #4611 WPe&lL6tdntGahoRy A0 306 TAGR yiikbed Ting of active

effective b common r separately
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 holtow 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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controlled) 309 ring bundle / crown of active effective bodies 310 central
unit of 312 311 internedi ate stage between 306 and 308 312 active stage of
four segnents 313 internedi ate stage between 308 and 312 314 acti ngrMAgQG
segnent ' 315 central unit of 306 conprising asymmetric accel eration no upg
316 316 asymmetrically effective acceleration nodule 317 central unit of

312 318 symmiy i Gl 6f bRekieoAReAIS, aLhen BBHge 43819 outer ballistic

hood 320 projectile conprising a plurality of active sub-projectiles 321
active sub- #9d ecuitdrecadiry MAXLRGOG0BAR ionftier A@Mi ate or separating stage 323

end face guiged projectile w active effectiye body 324 active effective
body 325 pyrzga"t%'ecE?H?%:raqasér\ge?r%\%[’pfa8f;ortd9n§] Ié)c%’%'rii‘/b[!éorrecti on 326

aer odynam caldsy aond eetiv®fpahodiaj ectory 327 control of trajectory by means
of a nozzle 328 pressure container 329 practice projectile, formed of

active di si R%yr AANEEOLBIRFSUBITPEET NG BTST BB YT AL 45(¢ body 331 practice
projectile, rggggpg&aﬁpggfghggﬂghg)é.ff%tig%me\égﬂgggbnt egrat abl e bodies 332

active disi ow effective war head, forned as an active
di si nt egrat i28p badhectiddéatdive di sintegrating body 335 warhead with a

plurality of_ gctive effective stages 336 bund| e of _effgﬁti ve bodies 337
active ef f ecd¥e WSty 358 crockncliae CeFYPL9e @8t dti ve body, forned as

active di si {ROr k¥R 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 blod\./
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 controlied)
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 (commonty or separately
controlled)
308 ring bundte / 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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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@5 MAY 2006
effective body bundl e 344 torpedo head 345 guided torpedo with a plurality
of active stages 346 346 active stages 347 torpedo wth effective body

bundl e at tigpandndedthbdigtdor 348, &80 E@beunit 349 high speed torpedo with
coni cal active effective body 350 350 active effective body 351 high speed

tor pedo wit B2 f edifeee godpdmunigktle3s2h 2860 efffetttd bedbody bundl e 353
aircraft su 4rtedﬂconﬁ) iggr \(/)vith active effective unit 354 354 active
effective u 35K LG ENERLY B R 6\/5 MAY 2006 356 aircraft 357 autononously

flying contazwer pédRcReithiv@e@bhetdritvgediBiyt cothitiahr craft supported or
aut onomously flying container with a plurality of active stages 359 hood of

358 360 aircit a$hEReer!iyrcoiacsAb md islsEtevyi ng di spensi ng contai ner with
a plurali t)@jr;]lf %%%i[r\égoﬂrg%g%r%% r%§r?segfsé sz#gi t 362 aircraft-supported or
er

aut ononousl y ying cont ai with a radial effective body ejection 363
central ej edd8n puessiure 36Ataacti ve effective unit 365 search head 0 5 MAY
2006 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 di,sinfegrating 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

353 aircraft supported container With active eftective unit 354

354  active effective unit

355 suspension
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"CLAIM5S 1. An active effective body (1), conprising: an active body casing
(2); a pressure-generating neans (5) conprising one or nore
pressure-generating elenments (6); and an activatable initiating devﬁ§§19§a,
for initiating said pressure-generating neans (5), characterised by AY 2005
inert pressure-transmtting nmedium (4) disposed within said active body
casing (2), 35 a sepatate conponent with respect to said pressure-generating
means (5), to which said pressure-generating neans (5) is adjacent or into
whi ch sai d pt¥sseoynery ifhyy gNE5YVIThsAGtyE & IeSd Ve Widr ei n the ratio of
the —pyroteciyd caliciBeSufborét 8 BLGRBHSHONEEALLNG BN 6Dubert fieciBes of
said inert pressure-transmtting nedium(4) is < 0.5, and said
pressure-transm tsteggs nedium (4) is entirely or partially constituted of a
mat eri al whi iigf%lqg$ g fromthe group consisting of light netals or
their alloys;” 7l ‘el § deformable netals or their alloys, duroplastic or
t her nopl ast izsy Hiftedth GupBREd 8t ButcPbBRNLE 184D 8lspBEaRg chhedihdd WrREiaa,

el astomeric materials, glass-like or pulverous nmaterials, pressed nenbers
of glass-like or puiaibr olsctiet &eded s, and nmi xtures or conbi nati ons thereof.
2. The acti v ff jve b according to claim1l1, characterised in that
the ratio ofﬁ%ﬁe(ﬁ%%%wggl%g?d pressure-generating neans (5) relative to the
total rmass 3B2 t hercpafessppeEtéd ansmiohbmag siediingcédeirandvittne refibeeffeateebody
casing (2) is <to 0.01, -75 0 5 MAY 2006 3. The active effective body
according to anydiféYotieH¥cedi ng clai ms, characterised in that the
pressure-trafsm tddpg BRtLigML6A4) 1s pasty, gelatinous, gooey, a fluid or

liquid. 4. The active effective body according to anyone of preceding
cl ai ns, 364 active effective unit

365 search head
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characterised in that the pressure-transmtting nmedium (4) is arranged so as
to be variably located or possesses different danping properties, along the
|l ength of the active body (1). 5. The active effective body accordunga? a0
anyone of preceding clains, characterised in that the pressure-transm gl%g
medium (4) is assenbled fromtwo or nore radially inwardly arranged
el ements which possess different material or danping properties. 6. The
active effective body according to anyone of preceding cl ains,
characterised in that the activatable initiating device (7) is initiatable
by a tinme or approach signal during firing or during the flying phase,
respectively. 7. The active effective body according to anyone of preceding
clainms, characterised in that the activatable initiating device (7) is
activatabl e upon inpact against a target structure, during penetration or
subsequent to penetration through the tariggms structure. 8. The active
effective body according to anyone of preceding clains, characterised in
that the pressure-generating elenents (6) of the pressure-generating neans
(5) conprise explosives fuses, explosive capsul es, detonators or gas
generators. 9. The active effective body according to anyone of preceding
clains, char Aetaetiveedfeictivé baty {16 cOmpriblAY: 2006 there are provi ded a
plurality of gressurg-genenati g elements (6) which are initiated tinme-w se
ei t her separ atRPFUT PeYVGPYIHétusl y. 10. The active effective body according
to anyone of Qrp‘?éﬁﬂkélgerﬁ‘érﬂ_irﬁ’@me_aﬁ?%)a&in%ﬁsﬁ@joh@oi Rike bhBGAredgéndpating ded
auxiliary nmeans for the triggering of the pressure-generating elenents (6)
whi ch are foratemheats §8pandit e nodul es or which are enbedded in the
pressure-tr a”%ﬁ"g&’én‘x&%fn%‘?ﬁfngﬂ“né @evic% Jt‘l) H)Q?niﬁgtﬁﬁgvgaig fp?&s%“e‘@er?e?%n&%%hgl ng to
anyone of preceding clains,

(5},

characterised by

an inert pressure-transmitting medium (4) disposed within said active body
casing (2), as a separate component with respect to said pressure-generating
means (5), to which said pressure-generating means (b) is adjacent or into
which said pressure-generating means (5) is inserted, wherein the ratio of the
pyrotechnical mass of said pressure-generating means (5} to the mass of said
inert pressure-transmitting medium (4} is < 0.5, and said pressure-transmitting
medium (4} is entirely or 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, liquid media, elastomeric materials, glass-like or pulverous
materials, pressed members of glass-like or pulverous materials, and mixtures or

combinations thereof.

2. The active effective body according to claim 1,
characterised in that
the ratio of the mass of said 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,
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characterised in that the pressure-transmtting nedium(4) is either
entirely or partially constituted of pre-fabricated structures. 12. The
active effective body according to anyone of preceding cl ains, MAY 2008
characterised in that enbedded in the pressure-transmtting nediun1?i) ;RQ
entirely or partially rod- shaped or successively connected end ballistic or

the like effective.sim.lar aor  different bodies, K whereb he bodies are
arranged i %\ t-ﬁ ° ﬁ?té‘ées%?tf%q Y ;l?%drﬁ {q%CHYn9 &r%apﬁ?ﬂeo?fd%rﬁgﬁ‘ﬁﬁg CL"‘\'J'F?abI y

di stributed. dnhrackBRs@fin thateffective body according to anyone of preceding
clains, characterised in that the active body casing (2) is constituted of
a material whihetpressuet@eseiting sngdiumdgAbifPasthsgalatinaysogorghtactidd ofpure or
brittle netalg, of high density, steel of high hardness, pressed powders,

| i ght wei ght néia's, plastics and fibre materials. 14. The active effective
body according to claim 13, characterised in that the active body casing
(2) allows formng of statistically divided sub-projectiles or fragnments.
15. The activ h"eP%é‘fﬁ Fé%"tﬁ’(?o*gpda’(c‘?ﬁ?toéﬂ'ﬂ%t? IR ?ﬁoﬁrﬁf’eg‘%é Perised in that
-77 0 5 MAY 24008%:telibéy RCiHaye body casing (2) is constituted of one or nore
rings of segnents, elongated structures or sub-projectiles which are
mechani cal | y #erpressusetragisonéttingonediomdéi édarrangedcie ax teche vadablyinsatast eve

That the acti VS ody ARrard PREeRbeRIeE RBPOdnT 1ol or pFoBHARL 140 "

enconpassed by a second casing (50, 47). 17. The active effective body
according to anyone of preceding clains, characterised in _that the active

body casi nd- ()¢ peldretfectiverodyhpceofding te AnyRifeekRrieceding clalinsgs)  al ong t he
l'engt h ther eofparacterised in that

the pressure-transmitting medium {4) is assembled from two or more radially
inwardly arranged elements which possess different material or damping

properties.

6. 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.

7. 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.

8. The active effective body according to anyone of preceding claims,
characterised in that
the pressure-generating elements (6) of the pressure-generating means (5)

comprise explosives fuses, explosive capsules, detonators or gas generators.

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

characterised in that -76 -



18. The active effective body according to anyone of preceding clains,
characterised in that one or nore penetrators, containers or the Iike active
conponents are arranged in the pressure-transmtting nedium (4). P]me 7006
active effective body according to claim 18, characterised in that t
penetrators, containers or the |ike active conponents possess a SU|tabIe

surface and are solid, or entirel parti al l 0ssess a Race.

The active ef FE6¢ FW’B&W‘*&CE’UF@F%@PPE?SEH”& %"fé’tﬁ'gcqi%m%rtse‘gfyeﬁcvﬁ A% hat t he
hol | ow spacesiniiRed t.Heea.serg.weebypmtemﬁa.ts;atutmnwshwa pressure-transmtting
medi um or with reaction capable conponents. 21. The active effective body

according to claim 19, charact er| sed in that the active conponents are

Tt PELELBeREL LA BBk ACKEL ol A0S 8o i LFGIEXngREAgL 2t ors. 78 0 9

§Ve"e acéo Goanyone o pr ecedi ng
clainms, char agirestesieed imntHalnat the effectlve body (1) is constituted of a
pIurallty of individual nodules (tip nodule, one or, nore sectional nodul es,

tail nodul e), thERE aFe Broxided RWHgRY artsaag forgtheteagsrnanel the| Repssuse- PNYEIRGt i ve
(PELE) or act bjehed Pé)%htmr@tér H'éées 73 modM& 6% hichark @maéu%@tn

nodul es are selectively exch angea The active effective body
according to tﬂeapnersQBe—trarisanum’gene@em (|4h that there is arranged a plurality
of such individual nodul es about the circunference and/or |length of the
effective body (1). 24. The active effective body according to anyone of

precedi ng ¢hairAg acti¢d affastigy b&Bdaddordingto ahgoref bEplec¥@ing@iimsl) possesses a
nmodul ar i nternal construction such that auxiliary neans, the

pressur e- genefFBABAgrisedifeHt® (6) or the pressure-trans-
the pressure-transmitting medium (4) is either entirely or partially constituted of

pre-fabricated structures.

12. The active effective body according to anyone of preceding ciaims,
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.

13. 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
group consisting of sintered, pure or brittle metals of high density, steel of high

hardness, pressed powders, lightweight metals, plastics and fibre materials.

14. The active effective body according to claim 13,
characterised in that
the active body casing (2) allows forming of statistically divided sub-projectiles

or fragments.

15. The active effective body according to claim 14,

characterised in that =77 -



mtting medium (4) are exchangeabl e when required or insertable therein just
at the instance of utilization. 25. The active effective body according to
anyone of preceding clainms, characterised in that the effective bogy ;(153;)9”@]55
spin-stabilized or aerodynanmically stabilized or is firable wth a et
conpensating spin. 26. Rotationally stabilized or aerodynami cally stabilized

Cl i me 1 o 259 $hve oy snsis gLIsArprgreel P8 Stde GRESaY SHAPERLLt | ve.

eff ective bodi|gsgA64 etlcfifles bPs@pRILtIs Whthilie Indchadizally Bonk¥ci6d | diGed
projectile with one or nore active effective bodies according to anyone of

claims 1 to 2®.soldaged tgepplyolt®06 29. Warhead with one or nore active

ef fective bodi es according to anyone of clains 1 to 25. 30.

Rocket - accel erat ed gui ded or ungui ded airborne body with one or nore active
ef fecti ve baditesaabaosfiedtiyvet tbdymmoaling tebhayore df grecéfing 8bhim&ui ded or

ungui ded underwat er body Ti{ltorpedo) with one or nore active effective bodies
according to SHRsTeNsRd BIWehs 1 to 25. 32. Aircraft supported or

aut ononousl y {HeYd j ' Ol1gf| ' 8t PShialk dhehRpsEll By 4 h one
or nore effec{hievdgﬁgggogg%a%%@gga?i %S?{sg&g’r?ggﬁfé% cPai lrams\cl toHZS.e 3834'. Tube

arm amuni t i osecoodpaswgri§O0adpr.oj ectil e according to claim 26, 27 or 28.

17. 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.

18. 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},

19. The active effective body according to claim 18,
characterised in that
the penetrators, containers or the like active components possess a suitable

surface and are solid, or entirety or partially possess a hollow space.

20. The active effective body according to claim 19,
characterised in that
the hollow spaces are filled entirely or partially with a pressure-transmitting

medium or with reaction capable components.

21. The active effective body according to claim 19,
characterised in that
the active components are inert PELE penetrators or actively laterally effective
penetrators.
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22.

23.

24,

25,

26.

27.

28.

0 5 MAY 2006

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 22,
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.

Rotationally stabilized or aerodynamically stabilized projectile with one or more

active effective bodies according to anyone of claims 1 to 25.

End phase guided projectile with one or more active effective bodies according

to anyone of claims 1 to 25.

Practice projectile with one or more active effective bodies according to anyone

of claims 1 to 25.
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29.

30.

31.

32.

33.

0 5 MAY 2006

Warhead with one or more active effective bodies according to anyone of claims

1 to 25.

Rocket-accelerated guided or unguided airborne body with one or more active

effective bodies according to anyone of claims 1 to 25.

Guided or unguided underwater body (torpedo} with one or more active

effective bodies according to anyone of claims 1 to 25.
Aircraft supported or autonomously flying dispensing or ejection container
(dispenser) with one or more effective bodies according to anyone of claims 1

to 25.

Tube arm ammunition comprising a projectile according to claim 26, 27 or 28.
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