[\ e3edWIT. H6~T; B¥48%5166* 1 Oct ober 2002 An ammunition body, a process for

using it, andjts ilisation The present invention rela {

ammuni tion bg‘mmmlﬂlmmm&ﬁ to the precharacterising cl ausi%(s)cfm%rgilbr%zl. Two
st age war head$" ed tandem war Heads, are used anobngst ot her things
ragai nst relatively thin arnmour plating and cabins having delicate contents,
for exanple helicopters, aeroplanes and_ships. The prelin phary charge used
here belongs to th “38@%%T+%Hgb§%r§6tﬁiQFPSERanOEhQ?b%% ¥%el f-forging
fragments) and has the task ofajpunadd ngigdisbeibnAg as |arge a hole as
possible in the target. A warhead having a tandem charge is disclosed inter
alia in EP-A1-0 583 642 and is integrated in a bazooka to conbat an
opponent who has taken cover. The protective wall or barricade, for

exanpl e, is shot through by a hollow charge; a follow up charge generates
spl i nt er SThsemaREatte ivieat ionn ned@tess & cof2rh@Mpurditgens badyniadaerdanat he
cover is f.ect . Pl £70.4.9nit ers kn the case of soft
targets, tEJy tqn’e%aﬁ’ge.@%?@%%%%’? cl:iga?ffytete;%sf C%Egmf %I'I ow up charge essentially
has to be initiated after a tinme delay in order not to endanger the gunner,
amongst GLRier S eggons.These kpows vanheads. are i sadyantageons, i that the
second charge; 0 fol OW-up ‘chargé, has to Eave a relatrvely small""calibre
i n order dnwrizstabdendd peheds al@ainse thed dtdwgely atlein Aemoudi mdlag.inigt can
only have a limted effect |n the actual target. Likew.se, aqwing .to the

el at i vel 3o AR Mt SOFRts (RBEEEEndenE (IS By 1 REEESsar y
for this dexdifanke Badi gRiped @BenNgA&] afi I dH e de0 Rl Melriealpeliahgat to

be destroyed or affected. ' 1 Cctober 2002 2 \Wrheads of this type are
t her ef or &Unsidi®t alfios SR eflar &P ehF L he T EfMtht dBAES s Tad oFgi nexanpl e

hel i copt 691 fHen2 ) PEnaSIHAGE eI ad)l e £ e edi 8] 45 BbENSY gomRersatgd by a
back-up system and/or is additionally reduced or even elimnated by an

i nner bulllHeéads epsaAiblesingoye prafastes a prelimnary charge having a
projecting rotationally symmetrical lining to achieve an overcali brated

hol e. An effective charge arranged downstream should be able to penetrate
easi |y ard wedptad i havindieat degeem mhaugk tis sdimtleosad atntenl af &8t $nand
computer g5l pylgt lgns haye shown Noweyer Lhal L i s focs nof, vagk, sl ngg the
resul ti ng ring-shaped and col Fapse ol'I'ow cﬁarge eam wi dens “great 'y

bef ore t hpromenet amd | dses | tskeut tcogeref f eThe Byrovepaivesonwailh or

conventi gnal_.hol | ow_charges, .t he,arrangenent reduces th enetration _force
rat her tﬁoaﬁfrﬁ‘f@fi?asifr?ﬁ Rr ARG Peoddr ,S’%logsggﬁ%ggi §Y| &r é@ﬁ%gﬁnﬁﬁ"@-’:agbeﬁdent ,
that is tfeldaw-ap ehargucarpeedratr sheintetebehigd sbapedoverderheanel eads
toits deflectioEl in the target and, denpnstrates no ,usefL%J effe%t. A
further KSR érrgetﬁégfaﬁa' on@PLF IR O GAVSF L SpRditEEERRg PYi WRKgs i s
di scl ose@f b T yrfiGRrd’ Bnd hi sn hotd ovashasgesbst pehpgePs] | ¥yl eanded for
applications within oil exploration and delivery. Here, the_expl osive

char ge af FHO*HBLIESWIERAFGES ar ENE o BRIV TUP £1$3195d SFFicdé 1andvl DRI ER
serves t Ouife {IRePeaPerThY St Bfd AIBIENn PELERIECSoPOEES ehRah et 2RGET
which are smaller than the calibre size and tends to result in~extensive
power | ogsEseys ampagattobier heeasars-nal beam control, which has a negative
effect on the penetration depth of the ringshaped beam

These known warheads are disadvantageous in that the second
charge, or follow-up charge, has to have a relatively small
calibre in order to be able to penetrate into the target area.
Accordingly, it can only have a limited effect in the actual
target. Likewise, owing to the relatively small effective
body, a use-dependent time delay is necessary for this latter
to be ignited as near as possible to the actual target to be

destroyed or affected.

T
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1 October 2002 3 A spherical lining characterised by three radii is
described in US-A-5,320,044. This lining is intended to g rﬁlézddwo beans,
a leading and a | agging beam in order to achi eve deeper Sgﬁg 960 in the
target. The necessary acceleration of 2he lining is effected by an

-overdi nensional, |large calibre explosive charge, the dianeter of which
projects by a multiple beyond the |lining. The bore which nmay be achieved in
the target is consequently only a fraction of the calibre of the explosive
charge. lyairedier of orgikhe: Ol egle Ofc ehe roR¥entd QN 1 O¥bge @ gets
ammuni ti on body which creat an overcalibrated bore In the target” and,
wher e necdisdar yedduedaner dexyilcgsgesedlf eétsi vEor h@xgapilet ohehecopiepes . ot
shoul d b ible to . 1 he; a itd o] ' { spart. or
iant er R Eeprers o R B Ay e 2B et s,
Her e, theéaypenipng systidme tandyeir crieat edddytidmalonel | nedacgyd charge even

i ntended t.0 cle%r tge gath for a.iﬁréga effective charge and shoul d not

i npede t HSTRAEEES OFt SBhbIPEE 4P ossible to use the subject-matter of
the invention for civilian purposes, in particular in poorly accessible

pl aces where, .ow_ng tg limted space, the agglication of conventi onal
drilling $REtiddddils 48i't hdtF ARARSSsi bt e BFEL4MBRYYt | PTG unt R 3hd 2
expensi Vg idy gy OfcRBLEEhAl Sy TovmmdbiRG | 9 iachigeved by can a@muaht i on
body and a process for using it, having the features of Clains 1, 2 and 12.
The i nverV8r€addREELGEL iNodcof Aheehfeft HitaF)2Edar §& TRATePheElnHFed g
effect tNhaf, ke ROTENQ & J trdeR3L8% ledsialgghdt !a@epgpei%%' hie Qhrlle
prelimnary charge 1tself, 'wthout the penhetration force (bore depth) being
si gni fi caitdopadnathies holel Gurehécal00Estst hard t kamputetomigitliaddgns
cutting . I n ' .Ghar -

connecrea 4 anahs PRERE Fnafnineh WORE R0 SEAL AL IR AR ng
properti esingristlapade afd ectlVapsed conbadwnghizlrgespessnt | witdangetgreAs ly

result of_its ignited charge,, t.he |lining as_such conmes _a stable.

oy of cet 1 RSTore He Grarast S5 doRsn ao S SRR AiRg Rraenha Fing SNHALARC 0w ng

to its siwdgh fddregemashaanhocaopRoOReBrgesIChhas aseangeneand/reduekscttheni cs

whi ch nay be arranged %%%%rea and therefore does not cause themto cease
| y£o SREPE

oper at i ndPYedT&tdr Tofthafe PROFERYIMY Mtni mMiOreP e caltitéd an

insert, diddessid romddmt &kn@V-ddpdriRnipeairld sts | té esayukd; ddgque-
literature aon hollom/chagges assunes that a lining has to be of a concave
const r uctd™ei.e% hatri ket @ayhfotridunisd@redr beidh&ssd LR2A6s % ats

region. Therilddding 5 FREC9fgdH0SR Wkidse (AREST hal §ss86D @srakum nium
iron,electrolytic copper |ead or tantalumwhich are known per se for this
pur pose and punches out an overcalibrated disc in the target,through which

one or ngfe f EIIRCLi N chLags ¢ etrale depphy and widfhayy
difficulty, tféﬁﬁﬁs to say mﬁthdﬁf ex?%%5| e i?%etic Iosges f%%l1inixg IS
made 'of tdrogectdicoi léndnger ial ¢isslekedsinal Ui urg63,div,5el ddtisolhetlilow
copper, | r nt al.um. Lch are Q r f.or .this pu se, d
punches ch}aac_jrg% o%%r d%l:ﬁtr%lglggégdils%tel%n&t%fggr gaza?llt%ﬁFél%é% V\»‘IZ{C lrgné)qgr nor e
exploration and delivery. Here, the explosive charge and the
hollow charge are located in a solid guide anvil which serves

to guide the beam.

This arrangement produces bores in the target which are
smaller than the calibre size and tends to result in extensive
power losses as a result of the external beam control, which
has a negative effect on the penetration depth cf the ring-

shaped beam.



| arge effective charges can penetrate deeply and without difficulty that is
to say w thout extensive kinetic |osses. The termdi stang i‘glgi t{or used in
the claimcovers any formof proximty igniter, in the siﬁﬂt qr 092. 2
doubl e cover having an inner contact tgiggering the igniter on inpact

-agai nst the target. In the case of stationary applications, for exanple for
civilian purposes, this neans ignition at a distance (stand-off) of at

| east oné ciRhievieafr grnimg trgEcter IBEOmvhet RS at2Cih Wwhi €8SETBBEE is to
be produced. ) i lng the ta ;- ald ni t Luct ] th 1
Cct ober gglozuﬁe%a'ﬁﬁdé?‘]gf qugllgm }955”% alcsl't siggeggég}?eﬁa#l y(-?%%é(l:!e&f%r af'g
cutting rieagswhez edkabange-and f aceldgaigrenbsamet atre pmtlert heo i deblieve
orthogon%le Qsi tiaon V\/ls_“g respecthto thettarg t duri ng their fli gh%.and
penetrat §SS&°d PEGECARPR Preatenk?EiSt1n ﬁ?a&eﬁ?é, 3FR &STERREF “ARRI ogous
t o punchiofg the MBhahgpioCcessediged dEid®UWwdrdilnits idaeilng larkgenaanidi&c
which is conpletely separated fromthe surrounding area is produced_in the

target. TRELPELUPt FRATERF f ER® T aMe b Qe ML h PFPIERE Sc bt PnGUrt A8 es only
m ni mal | pegbhactak by iainghl ite pbebkiv Angheyanst ' aBrOdYESS @ higb
penetration force even at | arge di stances from %Ihe target. Further

devel opmdRirgesdf ishEongsiasenthit Cadyor the qtdwdntfontRg ecapeyg i @8l thet he
dependentexgllgis%ebglllgﬁ According to Caim2, the subject-matter of the
invention felates to ?I tary applications in tandemor mnultiple warheads.
The ammuni tion body according to C aim 3 produces a favourabl e beam form

so that w den FLLDO ki NG eate L 1L pLng. accqrdi 0, Calm 4,
havi ng aa%phféj%i ggé?hé%@di%@nsﬁ’%ﬁ%& s%gpcejt,hei&\sk#lg%%lra Icee.o Céllg?&n]isd% ?}6 7
def i ne f wmmnned taduabodyeottsi @nboreatesd sanf dvieeseltiibreeedi mers onval tshapes.

e 80 heBa SR YAl B SEFEAREL LY. LMA hove iaved Laveytatl. I

into the target. It should be possible to use the ammunition
body for combating transport o¢r fighter helicopters or in
torpedoes against vunderwater or surface targets. Here, the
opening in the target created by the preliminary charge is
intended to clear the path for a large effective charge and

should not impede this latter.

It should also be possible to use the subject-matter of the
invention for civilian purposes, in particular in poorly
accessible ©places where, owing to limited space, the
application o©f conventional drilling methods is either
impossible or is very time consuming and expensive in terms of

materials.

This object i1s achieved by an ammunition body and a process

for using it, having the features of Claims 1, 2 and 12.

The inventive construction of the preliminary charge has the
surprising effect that the borehole it creates is larger than
the calibre of the preliminary charge itself, without the

penetration force (bore depth) being significantly smaller



1 October 2002 6 to daim9 is |ikew se advant ageous. As a result of
including inert bodies, it is possible to additionally opty m,se ef f ect
‘of the detonation wave on the lining, Caimi1D. A nmaxi rmﬂdé:f?%%tztopﬁ t he
target is produced by connecting in sedies effective charges having
-different characteristics, Caim1ll, for exanple charges which first of all

have a gas pressure effect and then formsplinters. The process according

to O ai m¥EN &2ds ©F GRPVARDRM-BR2! ofuthed %SSon Aoy T&EEITdi RFSt 8Tt he
inventi omad caRebeiRdaptid ded SPERI Abe t GRStk bencoytatsd; kaesexanple
in that the followup effective charges make full use of the opening
created BRVHERE [ Hi9h ne¥ylehiaigyee L8Rl a1 PRReENRFHRITBERS atApERJ2ES each
anot her, I RUE P AP U3l ive depth required in the
target. %ﬂeﬁﬁﬁ%e ni S%ﬂalg%lnﬁ%?t% gslje%fcctfllef%tci %Eg%r ge, which is known per
se, is particularly effective in increasing the conbat force, since said

effecti ve charge n netrate .through the |l arge.openi ng created he
prelim n?rsy Hary g‘%an#eve'e 3 Jigrﬂlézetdh aglggeét t\%\/let ﬁlgeﬁggﬁgdggfge%gfgéﬁ%eti C

energy. Heretablel readitiyepossi e t dommkeof ukl fisegméntdi, t araktdiyanet er
of the cal,pre of the effective charge. The_amupition..body is Qreferably
utilized $h9eRECor GAREe WRHCDI aiFRPS FRe FOPt het2%ni 1564t oR 38 ai ABY14 and
15 repr esiiponeRBEOUSIdH Vi aferdiditlsi caid s wheebrafitcsovhyeh axam Bed in
detail, in particular the exploration, delivery and transport of mnerals
and punp@r@ngedi APstreaPet 6hEr tQSGEf?rEx@ﬁﬁPa¥9teﬁ‘BBﬁ‘?nEﬁF@ 5P tRase
i nventi orb@r&tq%chggﬁgtﬁgeI@.re detail below, with reference to draw ngs,
in which: 'Fig. 1°shows an antrunition body having a tandem charge; Fig. 2
shows a lining as it is used in the prelimnary charge according to Fig. 1;
Fig. 3 s i apt t i ning. iR Fi 2.+1ELOD. a. ised
vari ant 21?)‘@; %éﬁ]g,@?snﬁesh%&i%éﬁ%% dg%g%gghsg;’ggncfaﬁl%@%n S
differs from that known in the specialist literature; the

literature on hollow charges assumes that a lining has to be
of a concave construction, that is to say not conical or bell-

shaped, in its axial region.

The 1lining is made of those ductile materials, such as
aluminium, iron, electrolytic copper, lead or tantalum,.which
are known per se for this purpose, and punches out an
overcalibrated disc in the target, through which one or more
large effective charges can penetrate deeply and without

difficulty, that is to say without extensive kinetic losses.

The term distance igniter used in the claim covers any form of
proximity igniter, in the simplest case a double cover having
an inner contact triggering the igniter on impact against the
target. In the case of stationary applications, for example
for civilian purposes, this means ignition at a distance
(stand-off) of at least one calibre from the target or from

the surface in which a bore is to be produced.

Upon striking the target, a 1lining constructed with the



Figs. 5 to 7 show three further stylised variants of |ining,
snapshot-style, during use. In Fig. 1, 1 denotes a projaﬁt'le hayiag a

t andem war head. This projectile 1 has a double cover 2 iQgtoper per
se and which, upon striking the target forns an el ectrical connection to
create an ignition circuit. A prelimnary charge 8 has a specially shaped

lining 3 ich is accelerated by a closely fitting explosive charge 9.
Downst r earfd Herso ot 51@&ﬁ‘\/ént°iro¥faﬁcf5?r§§ ggﬁF?? ‘s%l%‘lt[)@e]lfﬁ%aqeéjﬁ 9n an

i ntermedi af,g; SRAEBeAE 11 de AFRHRLT i O RN 1. rOoNnst iean LRET 8 dehian
effective charge 7 which i's optimsed to a high gas pressure effect and has
spl i nt er sCBHAENEIn Pesitiary i xitiThecapeett itpe Eifar gerget s dumanpuliheddl i bre

of the prgj. 'I%;de ter.ni es.Lhya i cal r ti Th
effectivég%ﬁgﬁge |sHﬁgﬁgkgggbysﬁygecgﬁiggghi%?%ﬁ S §%§%]§9&% éof%¥he

del ay tineramyidss priogr asmedaacenr denglogotshe tar getinchifagCOctiobemez®d2 8 A
sol i d- matteorceorsopul sion _unit.10 %f a, k own %onsr'%ructqi an 'ss useﬁ.aﬁ tihe
drive. Oppeﬂ-oust l&ﬁ’dea vgﬁéguﬁrh \}Iaﬁé 348 of T er§72 A DeI'ASEr t'éd
central | ycdnip e dedyncdegiarattled (Pl ithleustirabedning5adenoties pritriuced in
correspondi nqg axes of rotation. A circular deflector plate 16 serves to
protect t t nd is expel l ed after the propulsion unit 10 has been
ignited. In the raised position, after launching, the guide vanes 13 are in
t he shape of a rayed guide unit 12, as indicated in the drawing., This guide
unit 12 prh& et it dathiderrBhipbdgcac ot ¥t &F id e Hittingg)r i&ed itshus
ensures agh13pt IWAeys i ngr &l decd B% the shapefiechatgexifgt hendAd 9gihg @
hole of 1.5tines the dianmeter of the calibre here being punched out of a
steel pl RxeduBAsn@ dihi Plenessabion. foreal ¢re. atTha ametl ancasifdlem s
accel eratgd i g&g%_flight direction is produced with a dianeter of 1.0
tinmes the calibre. The followup effective charge 7 can therefore penetrate
into the target with its full calibre in uninpeded nmanner and even
penetrate_through,s | _bul kheads using.its inherent kinetic .enerqy. and

i nduce aeruu%slﬂtea%tcli%Ye TS UTe %ﬁd tglﬁl im R < fnggtt%trhe?*e ghedejlnavgee ik

i gni tion.aféhametidqriest ia dabagepémpentbetlbens beilbwati ng the prelimnary
charge and a followup effective charge are 2.0 ns to 10 ns dependi ng on
the crui se speed of the propulsion unit. Possible constructions of the

l'i ni ng accedtidiidt otbheclidivendi oneanshpiseemafrdhe cgubspguerivdntd.on? to
Fig. 7, the same operatjonal parts being provided with the sane reference
numer al s.TeRFE&chdrfat itEt1525Y | RRALECEE1APEI | APna@ EREr g€8, ™BHFirPAe i s

1 Cctober,20Q% & .

The ammunition body according to Claim 3 produces a favourable

beam form, so that a widened cutting ring is created.

A 1lining according to Claim 4, having a spherical three-

dimensional shape, is favourable.

Claims 5 to 7 define further advantageous embodiments of these

three-dimensional shapes.

The radii of curvature described in Claim 8 have proved

favourable.

The incorporation of linear surfaces of revolution according



| i kewi se rotationally symetrical and has at its front end a spherical
lining 3a of alumnium It can also be described as havi n ar

scal | oped shape. R and r denote the radii of the scall opgg)chP%i[B(;&r?Isz,
whereby R = 0.85 calibre and r = 0.75 o@libre. The explosive is initiated

4 n notoricus manner by an igniter 6 having a |likew se known inert body
(wave shaper) connected downstream for guiding the detonation face in the
axi al regg% himmhe iS5 Xik§WpSEneABEnNEHEEPYSing is denoted by p in Figs. 2
to 7 and corresponds to its peripheral edge region. Deviating fromFig. 2,
the lining 3b in Fig. 3 is fornmed by planar faces and in this variant is
made of ahsald oyeotlt ead wineluPing t inerfheécddisisng 8b likewmbseipiej dcts in
the axial %&gﬂﬂ{]},ﬂw JESRESE (Rt gé‘%%??‘%;&‘)&é{ { £ QihJk GAn“Sttheead of
an inert body, here-theré 1S an Ignitron rei nforcer connected downstream
of the ighitetg,6.CIEIen Sohematically illustrated prelimnary charges 8 are
shown in stylised manner in Figs. 4 to 7, the variant in Fig. 9 being
denoted by A and representing linings 3c which are thicker in the axial
regi on maThexVathaBtgeBtr EhgShed tHrdat LS apeolifckd NbRITAtheaingy it

uni formwal | thickness, |inings 3e having a peripheral }X i ncreasi ng wal |

t hi cknessS&tET i MIfGSTarenhrERTaee tAHISr 94 IERECR%I aFfPRERF R ht THe
trajector¢esiRf 11 herbragaBRbse3¢hatr8edl wnlknt e H@spective hhobngs g3 to 3f
on their flight into the target 20 are shown in all of the Figures 4 to 7,
and t hei rPiRsBeIe @figfctr engt tBANNEPEM cPREHTISYS-sed by arrows. 1 Cct ober
2002 10 I n each case, the starting point is the ignition of the charge 4 at
a distance of 2.5 to 3.0 tines the calibre of the charge. In the target 20,
t he fragnim spBecesn Bfcoyplimsh tan Ardml U 2kadsvitiog cpt iouirerusdi arfettdre of

2.2 times_t he calibre and an inner . di ter_ caorr.espondi ng _approximately to
the cal | BFECRETION (1R AHYIHG SitSe BF 1 & RTCREd D0t CompetaT9r e

shown in thesdeanebgsaageasditty b® Eofibatedlp Fog. examgsleseen ithat the
cross-sec#i O{l t he fr(%fr;}t ar eas a}{e conti nyous i{; t he mat t%err?ﬁi cal sense in
all exanpt @& FHER hELFeGFadPentPREISS r 885 Ger FUhRt i VS i §Twi FRFn BEHIMR e

val ues ofcfedtdd By9.thAt pidLas rafr\Or €edefe t NANd0.289,1 thige | ichiakgebends to
col | apse, e{eecijpon the cutting ring disintegrates. As a resgllt of suitable

nodi fi cat? hE%s RFct MRt of NEhETMAVENR G I08 7Y SRfy 3 %Ydapt ed

t 0 nuner ogsr WeARAN drtheFeqlyteal $0 196 tugOUs civilian applications. In
the mlitary sphere, anongst other things torpedoes which nmake use of the

overcal i brated opening, for exanple in a ship's hull, for introducing

mul tipl e ?}%@%e?é{r@&t E%ﬁi&f@rﬁ 968 2he cereetyab! %hak:glE,eWiw%‘ichi an'%dgg@pon

systens, conponents such as sensors and or control ectroni cs can
arranged Pertise,hebtl phrtheupan}eceiffechivaoun f an¢iers prentihar efombat

t hensel Ve?oxd&ig,ﬂg%n?é/ EQfdpr?%EQ"cF@éy ﬁQ@@Qec Ihg)e%fefc%ftlevechfr%ﬂzg;ﬁ q];l"let he
preliminary charge 1s not adversely affected By n arrangement thi's
type;' t helastgeicoprraing emgdtest Hyhetlrampers thinomayydycheangebeangs et tlo igrteat er

advant age_.and,_t he overal |l _balljstics inmroved. . Ln civilian applicati.qQns, it
i S possi b'frget%g?%% igle& afio égb 8teﬁ§?efﬁifn\é(slgeg>%gl Ségégéfperﬁ*’%ﬁgs %ﬁi ¢R can
be made ireddBMt Ipossible to make full use of the total diameter of the

calibre of the effective charge.

The ammunition body is preferably utilized in accordance with

Claim 13.

The further utilisation claims 14 and 15 represent numerous
civilian applications which are not yet examined in detail, in
particular the exploration, delivery and transport of minerals

and pumpable media.



1 COctober 2002 11 | oaded containers in the event of energency shutdown

Li kewi se, rapid flooding of tightly closed roons, for exqq$le in e event
of a fire, and al so depressurisation are possible wthout gﬁﬂ???@@ speci al
installation of expensive seals and/or Mdrive nmeans. Here, the second charge
can be very small, or can even be dispensed with and/or be replaced by a

| arge calibre elenment, such as a pipe, a slide valve etc., which may be
pushed into the bore, and these el enments can be accel erated, pushed or
pressed i t ; rQge. g Applicatio enl i kew

concei vabﬁ%lta}rﬁnsé@eé%ﬂéﬁggofofgﬁ%é;xgﬁ? at o{n g%\%l g%ﬁ?\%é?éa aﬁﬁﬂ znfoéei n no
way restrdetaid teliowi; swith catérence, tq Itranibioset imawhérhof the invention
permts numerous variants and adaptations according to | ocal conditions,
and could al so be used in energencies if conventional neans which are
dependentFim. st athiowsaey ammihiatgn powdy Haaiing a tafdembeha2§02 12 C ains 1.
A rotationally symetrical ammunition body having a distance igniter, at

| east one prelimnary charge having a shaped charge with a ductile netal
lining, vhigh 4igHdwe termidiaiesd tis edlasdidv e e hafeg e radl iintie afiriordhagigd over
its entire face, characterised in that, in its axial region (nm, the lining
(3) of tREHELIS A& yi8hatge is constructed to be rotationally symetrical
and to project with respect to an adjacent coaxial region (n), in that the
t hree-di nensi onal area formed in this manner at the front end is continuous
bet ween iXidpet ishivesak ¥exiagt pot nthg Pindmd s Fagi aliregion (m and in
that the gradient in the radial direction does not exceed an absol ute val ue
of 0.9. 2. Arotationally symretrical amrunition body, having a distance

i gniter, Bitg.| ehsshone pretivainadyvehaerge hiviangl i igigapexhagsoge stiyilh, a
ductile - J1ning ich lining termnates its explosive charge at the
front engg%%gﬁi gg’eﬁpﬁre face and a first effective charge and/or an
overcalibrated rotationally symretrical elenent being arranged distanced

fromthis prelimpary charge.in opposition to.the |aunching direction,
char act efqlsgesd i?‘f‘?\a%/, Sgﬁwi ?Qrﬁﬁi EﬁribﬁFoﬁty%?eghgaF?ﬁﬁaa Pg) 0P e
prelim nanapEdhtgetiy3e¢onstitigt st 0 be rotationally symetrical and to

project with respect to an adjacent coaxial region (n) , in that the
t hreedi nensional area fornmed in this nmanner at the front end is continuous

between it pegipheral &bxbHds Pai PrdjRktand iHayidg ad kedben (WArnaad.in
that the gradient in the radial region does not exceed an absol ute val ue of
0.9. 3. TR GG Wody et of ditigPID @4 BRigh tRakBeYRr P§EdSEn t hat

the thickngss ofichhe gL i rDfidde thel Gatgher 2004513n electrical

connection to create an ignition circuit.

A preliminary charge 8 has a specially shaped lining 3 which
is accelerated by a «closely fitting explosive charge 4.
Downstream thereof, a conventional first ignition system 6 1is
placed in an intermediate space 11 in the ammunition beody 1.
Downstream, there is an effective charge 7 which is optimised
to a high gas pressure effect and has splinters stored in its
matrix. The effective charge 7 is the full calibre of the

projectile and terminates in a conical tapered portion 5,

The effective charge 7 is ignited by a second ignition system
9 whereof the delay time may be programmed according to the

target.



lining (3a) is greater inits axial region (nm than in its peripheral
region (n). 4. An ammunition body according to one of C ai { ,
characterised in that the lining (3; 3a) has a sphericaquﬁﬁgégaﬁﬁénsiona
shape. 5. An amunition body according8 o Caim4, characterised in that
the front end (F) of the lining (3; 3a) has a snaller radius of curvature
(r; R than its rear end. 6. An ammuniti on body according to C aim 4,
characterised in that the front end (F) of the lining (3e) has a | arger
radi us ofa cet viad-R tlelr, gRogNali ont surfi®arienst 4. kABwaMBehiskir-0BtPEAY is
according to Claim4, characterised in that the front end (F) and _the rear
end of tHe&9q nRAg ¥3%) dvdwe i derencart r stHidef venevat ke Having . sgidan
amuni ti ' t ' : act erj Ln t r adi
o curvarire (r B G e PRt LS feh iR o8 RhRee ebBe BP%I 2
2.0 tinmesttlhesteattiebdl e o6 theohewuni¢i orr frabeondncArmzesmedi tiodrtiody A
according..to i Qr characterised in_th I Lpin ; .3h) .is at
| east pa%tllraulgf%drea“a’l%rjfletcéérb?lﬁ{tﬁegr% ssﬁrrgg%‘:eggo%EPé\ggFutk”ﬁte)n.gu%g. aﬁﬁ S
ammuni t i axgeddydaecoedi tiget promel oforCluaiins 1D has7peehataoiesdsed in t hat
inert bodies (17) are placed in the explosive charge (4) and, after their
initiation, guide the resulting detonation waves into the lining. 11. An
amuni ti om bey aeceedi pgsieibhpi MmiZerchanachenbsedtad quiddciahes 2002 14
that, downstream of the prelimnary charge (8), there are at |east two

ef f ect i v Xehadrgdde( PPaR{vPhgadr FYEF eRf L¢P aiakt efd st nHFEatRIidcEd€ for

us: ?9 tan cﬁ@ﬁi{ihig:.! thn}?fdkfuﬁ&éo[u%!ﬂﬂgliﬂ gﬁ@vgxﬁtf 2hEs a%?xﬂlﬁli@.ionhalyé@ﬁ 3
mul tistage rotationa symetri cal warhead, having at |east one

prelim n%@%h‘*&?%%ywﬁlﬁm%e anghi §lais 9{15‘11%%1%?&{1hépﬁﬁ@}ﬂmmqvélty'm@har ge
being a shaped eharge BAbEd enduclile sl Aladddting And 3ol irst cghbective
charge bei ng arrange 'S ancea omthis prelimnary charge in opposition
to the | d&hecHdisgedierectfi ame cledridceehiesedbeianghatniched putsvfprossselst ep

t he preli_nar harge is.ignited at di ; of t. ti.nes

calibre c§¥l1‘_stq£he)A:forr’TJfl?Jj i feji lct)ﬁlﬁg %’/%Si (r)l?t%g]tb i%g‘?]rq)grees'egohﬁed 121[née% tdﬁg%l fﬂsr'\l?(réla forns
a cuttingishbeancabechtad déns @tet e ifhontdiimtar imncons c @lroduregds hajpeh aad
creates in the targe bore having a.di ameter of 1.0 to 2.2 times the

cali bre, & é’gs@'@nél@??é& ‘?vcgajcl‘r?irege nmeanwhi | e being initiated after
a delay, and in that in the third process step the accelerated effective
charge penetrates inside the target body and i s detonated there. 13.
Oilizati o%%lﬁé”'é‘ﬁrn?rﬁfﬁcfﬂirf’ﬁo%)}ﬂa&EEo%dicﬁ& t%‘eétefloééstPe&ﬁér_é‘Fedi&itﬁs_ 2 to
11 for coratifigdrelatdnvealns [haht |aa1apreuned drakgelisd RamBky aRdexRkasi ve
projectiles against transport helicopters and/or fighter helicopters or in
t or pedoePAGHASE FHFHIRRL ethr! shiffshaedsargetnRgd 185 GnPereati &dl6f ifhe

amuni ti ey Acrolding (9 alpkeast; ANepPEsthal MEnd kp11Qcker sheeilic
openi ng of poorly accessi ble conmponents and formations. 15. Uilization of

t he amuriihsizen opodyplayedr dpngtionat | east one of Clains 1 to 10 for
speci fic opening, introduction and attachnent of rotationally symetrical

el enents, such as pipe
Characteristic delay times between initiating the preliminary

charge and a follow-up effective charge are 2.0 ms to 10 ms

depending on the cruise speed of the propulsion unit.

Possible constructions of the 1lining according to the
invention can be seen in the subsequent Fig. 2 to Fig. 7, the
same operational parts being provided with the same reference

numerals.

The schematically illustrated preliminary charge 8, Fig. 2, 1is
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The fixing point of the lining is denoted by p in Figs. 2 to 7

and corresponds to its peripheral edge region.

Deviating from Fig. 2, the lining 3b in Fig. 3 is formed by
planar faces and in this variant is made of an alloy of lead
with 12 % tin. The lining 3b likewise projects in the axial

region with respect to the adjacent coaxial region n.

Instead of an inert body, here there is an ignition reinforcer

6’ connected downstream of the igniter 6.

The schematically illustrated preliminary charges 8 are shown
in stylised manner in Figs. 4 to 7, the variant in Fig. 4
being denoted by A and representing linings 3¢ which are
thicker in the axial region m. The variants B, Figs. 5 to 7,
relate to linings 3d having a uniform wall thickness, linings
3e having a peripherally increasing wall thickness and linings

3f which are thinner in the axial region m.

The trajectories of the fragments 3c’ to 3f’ of the respective
linings 3¢ to 3f on their flight into the target 20 are shown
in 211 of the Figures 4 to 7, and their direction of rotation

® is characterised by arrows.
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In each case, the starting point is the ignition of the charge

4 at a distance of 2.5 to 3.0 times the calibre of the charge.

In the target 20, the fragments 3¢’ to 3f’ punch an annulus 21

having an outer diameter of 2.2 times the calibre and an inner

diameter corresponding approximately to the calibre. Here,

resulting disc 22 is punched out completely.

As shown in the drawings according to Fig. 1 to Fig.

seen in cross—-section the front areas are continuous in the

mathematical sense in all examples and their gradient

derivative) is within absolute wvalues of 0.0 to 0.9. At values

(= first

of greater than 0.9, the lining tends to collapse, whereupon

the cutting ring disintegrates.

As a result of suitable modifications, the subject-matter of

the invention can not only be adapted to numerous

systems but also for numerous c¢ivilian applications.

weapon

In the military sphere, amongst other things torpedoes which

make use of the overcalibrated opening, for example

a

ship’s hull, for introducing multiple stage effective charges

are conceivable. Likewise, in new weapon systems, components

such as sensors and or control electronics can be arranged in

the head of the projectile without failing prematurely,

themselves damaged by the preliminary charge. The effective

force of the preliminary charge is not adversely affected by

an arrangement of this type; the structural length of the

ammunition body can be used to greater advantage

overall ballistics improved.

In civilian applications, it is possible to realise,

and the

amongst

other things, exploded openings which can be made in heavily
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Likewise, rapid flooding of tightly closed rooms, for example
in the event of a fire, and also depressurisation are possible
without requiring special installation of expensive seals
and/or drive means. Here, the second charge can be very small,
or can even be dispensed with and/cr be replaced by a large
calibre element, such as a pipe, a slide valve etc., which may
be pushed into the bore, and these elements can be

accelerated, pushed or pressed in by the small charge.

Analogous applications are likewise conceivable within the
field of o0il exploration and delivery and are in no way
restricted to this. In each case, the subject-matter of the
invention permits numerous variants and adaptations according
to local conditions, and could aiso be used in emergencies if
conventional means which are dependent on stationary auxiliary

powexr fail.
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Claims

1. A rotationally symmetrical ammunition body having a
distance igniter, at least one preliminary charge having a
shaped charge with a ductile metal 1lining, which 1lining
terminates its explosive charge at the front end over its
entire face, characterised in that, in its axial region (m),
the lining (3) of the preliminary charge is constructed to be
rotationally symmetrical and to project with respect to an
adjacent coaxial region (n), in that the three-dimensional
area formed in this manner at the front end is continuous
between its peripheral fixing point (p) and its axial region
(m) and in that the gradient in the radial direction does not

exceed an absolute value of 0.9.

2. A rotationally symmetrical ammunition body, having a
distance igniter, at least one preliminary charge having a
shaped charge with a ductile metal 1lining, which lining
terminates its explosive charge at the front end over its
entire face and a first effective <charge and/or an
overcalibrated rotationally symmetrical element being arranged
distanced from this preliminary charge in opposition to the
launching direction, characterised in that, in its axial
region (m), the 1lining (3) of the preliminary charge is
constructed to be rotationally symmetrical and to project with
respect to an adjacent coaxial region (n), in that the three-
dimensional area formed in this manner at the front end is
continuous between its peripheral fixing point (p) and its
axial region (m) and in that the gradient in the radial region

does not exceed an absolute value of 0.9.

3. An ammunition body according to Claim 1 or 2,

characterised in that the thickness of the material of the
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lining (3a2) is greater in its axial region (m) than in its

peripheral region (n).

4. An ammunition body according to one of Claims 1 to 3,
characterised in that <the 1lining (3; 3a) has a spherical

three~dimensional shape.

5. An ammunition body according to Claim 4, characterised in
that the front end (F) of the lining (3; 3a) has a smaller

radius of curvature (r; R) than its rear end.

6. An ammunition body according to Claim 4, characterised in
that the front end (F) of the lining (3e) has a larger radius

of curvature (r; R) that its rear end.

7. An ammunition body according to Claim 4, characterised in
that the front end (F) and the rear end of the 1lining (3d)

have identical radii of curvature (r; R).

8. An ammunition body according " to Claims 4 to 7,
characterised in that the radii of curvature (r; R) of the
lining (3; 3a; 3e-3f) are in the range of 0.2 to 2.0 times the

calibre of the ammunition body.

9. An ammunition body according to Claim 1 or 2,
characterised in that the lining (3; 3b) is at least partially

delimited by linear surfaces of revolution.

10. An ammunition body according to one of Claims 1 to 7,
characterised in that inert bodies (17) are placed in the
explosive charge (4) and, after their initiation, guide the

resulting detonation waves into the lining.

11. An ammunition body according to Claim 2, characterised in



10WJJJJIKKUKKbC 10g! f " 109G& ()- "109%G& ()-yS109%G& ()-!' 109%G& ()- 10T 10T
10T7! 109F& () - SKL( MVN20PaBbC 10g! 1 "10%G& ()-z+ " 10%G& ()-6 "éow%,‘;)-y
"109%3& () -! $10%CCE () - " 10968 () - PLPMPNPOPaPPTU~ @ 10g! & "Q89her €10
"10%g& ()-!10%& ()-1B 1 109& ()- 10G 1d& 10® " 10%6G& () - UPVMVMWW WWb @
10g! I'- 10% 9- 9& ()-f10% u& ()-T!' 10% u& ()- 10g

that, downstream of the preliminary charge (8), there are at
least two effective charges (7) having different
characteristics.

12. A process for using an ammunition body according to one
of Claims 2 to 10, having a multistage rotationally
symmetrical warhead, having at least one preliminary charge
and a distance igniter, at least the preliminary charge being
a shaped charge having a ductile metal lining, and a first
effective charge being arranged distanced from this
preliminary charge in opposition to the launching direction,
characterised in that in a first process step the preliminary
charge is ignited at a distance of 2 to 10 times the calibre
of the ammunition body, in that in the second step the lining
forms a cutting beam which widens at the front into a conical
ring shape and creates in the target a bore having a diameter
of 1.0 to 2.2 times the calibre, the at least one effective
charge meanwhile being initiated after a delay, and in that in
the third process step the accelerated effective charge

penetrates inside the target body and is detonated there.

13. Utilization of the ammunition body according to at least
cne of Claims 2 to 11 for combating relatively 1lightly
armoured targets, namely 1in explosive projectiles against
transport Thelicopters and/or fighter helicopters or in

torpedoes against underwater or surface targets.

14, Utilization of the ammunition body according to at least
one of Claims 1 to 10 for specific opening of poorly

accessible components and formations.

15. Utilization of the ammunition body according to at least
one of Claims 1 to 10 for specific opening, introduction and

attachment of rotationally symmetrical elements, such as pipe
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