;N _e3e: XX UFT6T<GL Substitute Sheet - 1 October 2002 An am aunition body, a
process for using it, and its utilisation The present invention relates to
an ammuni ti on body according to the precharacterising clause of Caim1l.
Two stags war heads, also call?d tandem war heads era used anongst ot her
things against relatively thin ar jour pl ati ng and cabi ns heubstituttebhesht e
contents, “or exanple helicopters, aeroplanes and ships. Tha Quteberi@0fary
charge used here belongs to the so-called projectile-Lorm ng charges
(sel f-forging fragnents) and has the task of punching or' boring as large a
hol e as possible in the target. . A warhead having a tandem charge is
disclosed inter ells i AL 42 LSs 1dy.e in a bazooka to
. conbat 3n opponent V\h(?%hgtsen@a'kgﬁéé'%\?gf.a%{l}gc%)%ptée%ct ig\%g&\‘/avg'ltl or barricade,
for exanple, is shot through by &hdIFFovfidiargEe a fol | owup charge
generatas. splinters behind the cover. In the case of hard targets, ignition
at the cover is a==ected by way of piezo igniters and, in the cast of soft
targets, by neans of proximty igniters. The follow -up charge essentially
has to be initteateedsaht einventioe wdlagys i agrderrnot tiar éndangerortibes gunner,
amongst ot her, J ¢agope.ciese. vanlgads e Algadyant ageous in that the
second charge, or f ?ow— up chargé, has to have a relatively small calibre
in order to be able to penetrate into the target area. Accordingly, it can
on: y _havle a IT'-,lngi te??@ff_eﬁfheiaﬁét heiaet liaglécﬁl‘ gﬁ.{derd_!'k&M;:?‘iles,O%élguE@dthe
relatively snall affective _bo Juse:dependent time ay .s necessary
for this Iattee“f’origgtbeé:tltnﬁﬁi ttg(ljn % %@é?lsgsrgg%sﬁvﬁﬁé ttg*thr%% ruaﬁ“‘q"?étrr“get to
be destroyed @rd effdosed2Vrhaadicar: tdins2rype fare ekher eofredhsdteabl e f or
targets 2, MRS LYt 1 Bheeds - theOstoben n20P 2t nedundant,dewices such
as for exanple helicopters or ships, since their [imted effect is either
conpensat ed by°a tb"a"'r’ck-sﬁﬁcesjylsefierﬁ?%\%cf/:&l?‘szoéaﬂ??i STAIFRSS r eAREETE VR 18T en
el i mi nat ed byfpayrnemier bud kiresadheCBadke 1o DThindBingli &clesesg aahald-gw ghar ge
according to hﬁe Qrseggggﬁjcj{;‘erlinséhnegtgliaLEse of daim1l. To achieve an
overcal i br at ed°hol€, a preli mnary ch rge having a projecting rotationally
symmetrical lining is proposed. An effective charge arranged downstream
shoul d be abl g t9-penetialiaqeasihyeandrdeep! vsi Al aitheat aheet fhnough this
hole. Practical tests ndc1 oggéjt er simul ations have s however that this
esu n

‘ hown
does not wor kEETHEE tHe % O° r NS ARpR ¢ ant ?:aozl°l°gﬁs§8 figta2Gwehar ge
' beam wi densogpestdty baébor sat hecdi@ngetowsrd | dses prstoutivengw@ff ectr. By
conpari son w (b conventigpal. hohlkow chal.gesy Jhe aLr anagrRl chegyces the

penetration force rather than increasing it. Mrevér its force Is |largely
angl edependentfeLLP4TeR FHEE9% 832 EA2 b iiﬁ%ég'é?@ EFrdfdi ke of°vrRe F1 igSshaped,
w de beam | eadastoof timardetkepddsonignitibe darget cande demedsédsiesy nwsef ul
effect. of piezo igniters and, in the case of soft targsts, by means

of proximity igniters. The follow-up charge essentially has to

be initiated after a time delay in order not to endanger the

gunner, amongst other reasons. These 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 targst area. RAccordingly, it can

only have a limitad effect in the actual target. Likewise,
owing to the ralatively small effective body, a use-dependant
ctime delay .s necessary for this lacter to be ignited as near

as possible to the actual target to be destroyved or aifected.

Warheads of this typce ars cherefore unsultable for targets
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Simlar results can al so be observed in the case of a holl ow charge
according to the exenplary enbodi nents of FR-E-73 3D6. Here, the

di scontinuities and the steep gradients in the lining profile have a
particularly negative effect; these linings collapse. The nmaxi num

achi evabl e borehole dianeter is ngt |arger than that of thespstianré SHeet

coni cal or bell-shaped |inings. Shaped charges are al so knawotidser®002809
585) in which inert bodies are arranged downstream of the Iining of the
conical prelimnary charge, said inert bodies on the one hand guiding the
det onati on waves and on the other hand preventing the follow up charge or
the proj ect VEEh dowASPR@AM CRPERTBRI FYCRAVET SEPY |%ﬂaW@éﬁce%F¥AFQPﬁéféeﬁbhat|on
face of thegpiglininay eharge inthis KReww: charger@dr t Bemsaid g, 3
Substitute Sheet - 1 October 2002 displays the features according to the
prechar act ePREkTHP cl BB ™f AW Opr odéss 2EPAF APIDL L Ther SUBFRLL -IHat tBFen
results in Lpprovedsyst em feddakivhikhyadut can only be used for the

foll owup charges illustrated which are snmall with respect to the
prelimnary charge, Here too, the borehole achieved by the prelimnary
charge i s oghyaapRyaXisaat ehysd1Rees0ny enbi 064! C,Q':a‘fgte' nescbhe Al Lhr e pf the
prelimnary charge A further hollow char aving one or nore conically
proj ecting PFe¢RpRdte rdS$88 os€d2HASUS A 5, %@%ﬂm781 *Thi 2 holdchietdar ge i s
principal Iy, !,?E@meo%ft% aBRk i catw@ﬁmna@yn wargsxageaag' anil@fie@l& yery:
Here, the explosive charge and the | ow Chargeare located I n

gui de anV|IrQh&tﬁPQﬁ%iwesSY@m%ﬁﬁkﬁélthél@kﬁﬂn 1Thi Brap? &dendmt pfﬁmnnm¥§ bores
in the targef,wi %ﬁr@e%n%louﬁgtfm delf18akEPLG S €8 2adetends & sz.rlxl‘”t
in extensive power losses as a result of the external beam contro ich
has a negat 8ue @f¢rlt B Héepsasee at ForPWeptthist hele - rﬁﬁgcéhgﬁbdtiﬁaﬂn A
spheri cal '%Ha naor&gweafcts%m@lm tha&@esﬁamlhau&@%scerhlateeqhw doeg

US- A-5,320,044. This lining is intended to generate-two beans, &'ng
and a Iagglﬁgrbeéﬁﬁﬁelnt%?déﬁsﬁbtﬁﬁhlé@égdﬁﬁﬁéﬁipéﬁétr%@lkﬁpqﬁit&@ik%ﬂget
The necessarypaccelerft LeRRE BPQaEIW'BQFéﬁaeéﬁ@CEQQ By %%dOWQEQE”%ﬂﬁ'O”a

| arge calibre expl osive charge, the diameter of ﬁ proj ects

mul ti pl e begohlithe ffRGig. The LRAWAFHSER nﬂytbe &@ﬁWévééomiﬂtrﬁpkhnget is
consequent | y,9plys a ér{@cgfmg@&ewers@\uéo; & Hef éiem%t@alelleﬁ' ¥ErChAE Gfhedt 1S
therefore the o ject of the i'nvention to provi an ammuni tion body which
can create &h2dvdrEarrbtad edthor®reRveRe ﬂéﬁge?oﬁﬁﬁ ighet ergrddesaaghe-
delivers a Lapgga&fd ecthye gharge infoa theootléﬁg@t—an%ieéh%'ﬂlrgkpeo@ostﬁ'lebl e to
use the anmunition body for conbating transport or hter helicopters or
in 4 SubstifgrehaRfset widp G@P@béﬁagéoﬂoté Eeé@éée%5b9%s%“uﬁ@%r@@@%ﬁtor
surface targgliSdedidral-Be8 ApaNHdr 1 Brebe:-target created by the prelimnary
charge is intended to clear the path for a |arge effective charge and
shoul d not inpede this latter. It should al so be possible to use the

subj ect - mat 52 0hr t hes i IML N0 1561 bei Vbkk APePULPOSRS, chBe PaFt 4 CHbBI oW N
poorly acceSS|bIe glaces where, owng to limted space, the agpllcatlon of

convent i onaFLaFst | PR B RodS itESefi @?l??ﬁxﬁERQHH@eBFsl§fv§Fy
consum ng apdrexpeisd VaikBod BB t@ksNedRf | 8h&. steep gradients in the

lining profile have a particularly negative effect; these
linings ccllapse. The maximum achievable borehole diameter is
not larger than that of the notorious conical or bell-shaped
linings. Shaped charges are also known (US-A-2 809 585) in
which inert bodies are arranged downstream of the lining of
the conical preliminary charge, said inert bodies on the one
hand guiding the detonation waves and on the other hand
preventing the follow-up charge or the projectile downstream
from being adversely influenced by the detonation face of the

preliminary charge. This known <charge at the same time



This object is achieved by an amunition body and a process for using it,
having the features of Cains 1 and 10. The inventive construction. of the
prelimnary charge has the surprising effect that the borehole it creates
is larger than the calibre of the prelimnary charge itself, w thout the
penetration force (bore depth) beigng significantly smaller §hgsiitdtdShestf
conventional cutting charges. As a result, one or nore effectb¥behzoores
can be connected in series, these having a high explosive effect or other
properties which are effective in conbating the specific target. As a
result of its ignited charge, the lining as such becones a stable

proj ectil e §¥sRIFYSf ofRPOf fRRFHERFeACEAr At Ratly WilGen@dSFPABRCIAHILGANT oM g
‘to its sizefldeSPasle PBEIYPLNLIN SLEUCHAS $ERSOLA AN OFe£I1@Gt £ QNI CS
whi ch may be arranged upstream and therefore doés not cause themto cease
operating pFepERvacel §YsSTHe SRAPRED ofl%helpr off@Bt i%Ty-Y | BEngisedl sBPralthed an
insert, diffefsfromchhateknomuddradle sRechakist shhierdu eddfgpasic
literature on holl ow charges assunmes that a lining has 5 Substitute Sheet
- 1 Octobertipdoxreldmpaasy @hatifcai®@oRser Udtd diPrefirae rshievsshpynshe

coni cal or bel]sshapedcnbbght ssaXhf) I8HQmateThethtNEOG AACAdLNG O the
invention i's made of "those ductile materials, such as alum nium iron,

el ectrol yt i eloppde, cReAFDot &ReaPaddt LViHise aher&®own per se for this
pur pose, and punches out an overcalibrated disc in the target, through =&
whi ch one or nore | a=ge effective charges can penetrate deeply and without
difficulty,AthBErtRen o hodyhol t IKGaETRxt BA%IRE KeTHet i @F | 0BRES. JHe cRétim

di stance i ghidflcysgd1iRikd i 19 10 cousks anyud 1w, @fsapuoxi My ingliber. in
the sinplest case a doubl e cover having an_inner contact triggering the

igniter on FHARER agaPFSfCtPRl bar §BESNSE t Aer caP@léFakieRs oNaFyin oil
appl i cati ongp fHate%aMhe @1 ich¥) ! | BB HUr PRSEs, o 1Y S MRART gL IALEI @R At a
di stance (stand-oft) of at |east one calibre fromthe target or fromthe
surface in Whikdy £15608 RSt §OBREYT dduceFoLlUpoAUSERI RNKEL t Welqharspavesa

l'ining consty u%h‘?;gev"itthlé thea o at i £5 2082 Cd AR S @S %ores in the
greatly-accelerated cutting ring whereof 1arge-surface fragnents rotate

into the i dexdgsdr thoignat tpoFtaliler WikeR réspeet ibget Ivd zearget ténrdbngot heir
flight and penefy aie saidhsliakdgh.bkt Dogieats £nergysyih HF agtd gﬁrﬁ(ﬁﬁgvi ng

=

manner anal ogous to punching in netal processing, a circular _
an inner digeamhfertiod cofpicet oy Sep@datéte f FEAFEhecBuEROURENSF adriea i s

produced i ngdhe, tar gek. The-Seddt bagndi fferential accel eration of the
cutting ring is only mnimally affected by an oblique striking angle and

produces a high penetration force even at |arge distances fromthe target.
6 A spherical lining characterised by three radii is described

in US-A-5,320,044. This lining is intended to generate two
beams, a leading and a lagging beam,. in order to achieve
deeper penetration in the target. The necessary accelaration
of the lining is effected by an overdimensional, large calibre
explosive charge, the diameter of which projects by a multiple
beyond the lining. The bore which may be achieved in the
target is consaquently only a fraction of the calibre of the

explosive charge.

It is therefore the object of the invention to provide an
ammunition body which can create an overcalibratad bore in the
target and, where necessary, delivers a large effective charge
into the target. It should be possible to use the ammunition

body for combating transport or fighter helicopters or in



Substitute Sheet - 1 October 2002 Further devel opnents of the
subject-matter of the invention are specified in the dependent cl ains

bel ow. For mlitary purposes, the subject-natter of the invention relates
in particular to tandemor nultiple warheads. The anmunition body accordi ng
to Caim?2 produces a favourable heamform so that a w denggpstitite iShget i Ng
is created. Alining according to Claim 3, having a spheri ca October 2002

t hr eedi nensi onal shape, is favourable. Cains 4 to 6 define further

advant ageous, enbodi nents of these three-dinensional shapes. The radii of
curvature described in Gaim7 have proved favourable. The incorporation of
| i near surf &oEgeepes edGRUTFBN YRCEEIAEHY P& QUEiLAF8 i 2Y99ESwi siéere, the

-advant ageous,,A$na heSWide Ofaifdl udidg Janest badi s§e1mm§r}p05§m}ee io
additional ly optlnlse the effect of the detonation wave on the |ining,

Claim9. A rakendafefPesteprh he Parfeforsaprldddec@tbpcEdifechfigr i #Seri es

effective charges hevi gLl kREgntacharacteristics, for exanple charges
which first of all have a gas pressure effect and then formsplinters. The

process according to Claim10 | eads to optinmumuse of the amunition body

according tg.t @%duri\aeratll 8N ANd, anphe adapted. the SRegkak -harget s £ o Pf
conbated; for exanple in that the followup effectivé charges na | use

of the openumgent¥0$ub%v1tG@éISh@étPﬂrPOQE%obéﬁl29@2téﬁéh%édlﬁy pherly
prel i m nar y [£acag,) andoald.{ he, char gesq@ie, adapt ed; hocgach g&eé perend e
epth re In

ar nour platlng an ctual effective quire
application of conventional drilling methods is elther
impossible or is very time consuming and expensive in terms of

materials.

This object is achieved by an ammunition body and a process

for using it, having the features of Claims 1 and 10.

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
than that of conventional cutting charges. As a result, one or
more effective charges can be connected in series, these
having a high explosive effect or other properties which are

effective in combating the specific target.

As a result of its ignited charge, the lining as such becomes
a stable projectile in the form of a fragmented, greatly
widened ring, which, owing tec its size, flies past any
components such as sensors and/or electronics which may be
arranged upstream, and therefore does not cause them to cease

operating prematurely.

The shape of the projecting lining, alsc called an insert,
differs from that known in the specialist Lliterature; the

basic literature on hollow charges assumes that a lining has



The del ayed ignition of the effective charge, which is known per se, is
particularly effective in increasing the conbat force, since said effective
charge can penetrate through the | arge opening created by the prelimnary
charge and well into the target with a high degree of kinetic energy. Here,
it is readily possible to nake fu[rél use of the total dianet & pefituidSheet
calibre of the effective charge. e ammuni tion body is preferaibyervbbdi zed

in accordance with Claim11l. ' . The further utilisation clainms 12 and 13
represent nunerous civilian applications which are not yet exam ned in
detail, in particular the exploration, delivery and transport of ninerals

and punpabl &B&i 8F @ GOTSATSt FPOEETEHEEY /- CRaBCt BbE? DVOITEXERPLGRY ©OF

‘enbodi nentsb@fllt.lggab@cy,eqtrj GRsakRi Hes@gibad i'n nere detail below, with
reference to drawings, in which: Fig. 1 shows an amunition body having a
tandem charge: Fig. 2 shows a lining as it is used in the prelimnary

charge accor@ieng ih9n§i Sccokkdihygto3tdoms catyahi 8t node tdre droRlenguépi Fd 9. 2
Fig. 4 shows a styliSed variant of a lining, snapshot-style, during use;
and Fi gs. 5™@§eFidhdw FHrea T HHeM18Py| L8R vakt e 6Ll CAPRYL, lead

snapshot - st yre, - gitrd g, Usrichn Fdl- kdownl SENOLES R Prfact pheohavi ng,a
tandem war head. This projectile 1 has a double cover 2 which is known per
se and whi clRENGPBA YT kithg CVRECE BIRFACFordeSanibl €€t i EaFIonnEbEPEIN t O

create an i gmiikthOBnEi 6EUidre AaRhe! L FFNA W CRARIGS HAS FerheGial hé!ep];baped
lining 3 which is accelerated by a closely fitting explosive charge 4.
Downst r eam &€ e¥f thaitcofb BRI GO, fFR3E ii§ni €9 orfayysYERR®BLG s egkaeetvd n an
i nternedi at g;3Ra¢e 1dsddy the amunition body 1. Downstream there is an
effective charge 7 which is opt=msed to a high gas pressure effect and has
splinters stored inits matrix. The effective charge 7 is the full calibre

of the projegli kerAnditesfidales bl asc@nifatydiapaedRerti an, 5fo£rr?eo'

effective charge 7 is ignited by a second ignition system 9 whereofr the

del ay tine PEPLBBLPYofFuRfed adcor8i AGRPEEThe sl getdouble 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 lining constructed with the
features of Claim 1 acts as a greatly-accelerated cutting ring
whereof large-surface fragments rotate into the ideal
orthogonal position with respect to the target during their
flight and penetrate said target with great energy. 1In
practice, in a manner analogous to punching in metal
processing, a circular blank having an inner disc which is
completely separated from the surrounding area is produced in

the target.

The resulting differential acceleration of the cutting ring is
only minimally affected by an oblique striking angle and
produces a high penetration force even at large distances from

the target.



g Substitute Sheet - 1 October 2002 A solid-matter propulsion unit 1G of a
known construction. is used as the drive. Open-out guide vanes 13 having
slide rollers 14 can be inserted centrally in a |launcher tube (not
illustrated) 15 denotes the correspondi ng axes of rotation. A circular
deflector plate 16 serves to protect the tube and is expell gdyaiteshkde
propul sion unit 10 has been ignited. In the raised position,IQ {oBEr 2002

| aunchi ng, the guide vanes 13 are in the shape of a rayed guide unit 12, as
indicated in the drawing. This guide unit 12 prevents the amunition body 1
fromrotating (spinning) and thus ensures an optinmumcutting effect of the
shaped char §erkthethdevatepments vl etlsd suBjedtrestthe difankier iavenhieon
"cal i bre her el J e havi ng a thickness of 0.15
o bre. " ErBrkg- puuehedl okt Hodhdshect, Bl Bediu 0 ght direction is
produced with a diameter of 1.0 tinmes the calibre. The followup effective
charge 7 can_theref.qre. p intqQ t target.wWih jcts |1, ibre in
uni npeded ngﬁﬁeﬁ&gﬁ%ag eﬁnb %g%ghtg&%hrggjﬁﬁgng%fy%%lﬁﬁed%%yuépggA%Q%1

i nherent ki mefleceenitr parandul-aduce tandabsoamyldivpeewsnneadnd splinter
effect there on delayed ignition. Characteristic delay tinmes between
initiating the prelimnary charge and a followup effective charge are 2.0
ms to 10 nsTHependimitior bhdycreiseligwedd 6fathel puypidasison davourdwssi bl e
constructio f I 4 i r g [ nti,0 e seen in the
subsequent Eléaﬁ{ 5},%}% I—Alog.tﬂgf:a%&g%a{%g %g%ﬁ%ﬁ orjrqf\éllg %grgggﬁ%%g provi ded with
the sanme reference nunerals. The schematically illustrated prelimnary

char ge 8, th'lgnir{cf. ac%@r &%3%5 uaai?ge%, ‘hgrvxq; Ogers IDQLZJ.J lket\f\f‘m§eee-
rotationally symettical and’has at 1ts front end- a spherical |1ning 3a of
al um ni um dimeanicial dhepdests iflsapuagohavi ng an annul ar scal | oped shape. R
and r denote the radii of the scall oped portions whereby R = 0.85 calibre
and r = 0.75 calibre. The explosive is in=tinted in notorious ma..”. ner by
an ignites 6lhamsng o |6 lefiise Rnowmer  Jrventhodyug vemeodivepss) o€ onmest ed
downst ream f.Qr._gquj dj the,d gﬂg;ion face in the axial region m The
fixing poinfgg?gt%g&%ggﬁoﬁéligﬁ enoted by pin Figs. 2 to 7 and corresponds
to its peripheral edge region. Deviating fromFig. 2, the lining 3b in Fig.
3 is forned pl r face in thi ari.ang i e of al | of | ead
with 12 %t iTEL.g %ﬁlﬁi niogg %‘bﬁj{aﬂﬁ%\% sé;éf)cr%‘]aoggt s£r|l n%tl%gglax?alr?a& éagi ng‘(/\?c{ h
respect to tftheoadghkt®nt coaxial region n.

The incorpcration of linear surfaces of revolution according

to Claim 8 is likewise advantageous.

As a result of including inert bodies, it is possible to
additionally optimise the effect of the detonation wave on the

lining, Claim 9.

A maximum effect in the target 1is produced by connecting in
series effective charges having different characteristics, for
example charges which first of all have a gas pressure effect

and then form splinters.

The process according to Claim 10 leads to optimum use of the
ammunition body acccrding to the invention and can be adapted
to special targets tc ke combated: for example in that the

follow~-up effective charges make £full use of the opening



I nstead of an inert body, here there is an ignition reinforces 6' connected
downstream of the ignites 6. ' The schematically illustrated prelimnary
charges 8 are shown in stylised nanner in Figs. 4 to 7, the variant in Fig.
4 being denoted by A and representing linings 3c which are thicker in the
axial region m The variants H Fiwgs. 5 to 7, relate to |ingpgsitid Shagt ng a
uniformwal |l thickness, linings 3e having a peripherally incteasbagow |

t hi ckness and linings 3f which are thinner in the axial region m The
trajectories of the fragnments 3c' to 3f' of the respective linings 3c to 3f
on their fight into the target 20 a=a shown .n all of the Figures 4 to 7,
and their dfreztébnbynf thet AGBATENREY cRBAEER er #B@d aBy diffowgharges) are
“Substitute er I n C , 4he ;startin oi nt. j.5 the
ignition of §?§§E% a‘:’-%g)%%ggt ag%ggéfénggeoprg@%%t g‘%&éﬁpi rr":ter{s?i t r{e?:‘ cari E!r%'e of

t he charge. effiettieva slegsh 2equidnd finaghentarBE. to 3f' punch an annulus 21
havi ng an outer dianmeter of 2.2 tinmes the calibre and an inner dianeter
correspondi ng approximately to the calibre. Here, the resulting disc 22 is
punched out Toenpkbéydd. igwlsieowed thehee dfleghiings chscoe di nyleo & ginawrt o
Fig. 7, as n_n crossssectianith . Al aas i.n s Lh.the
mat hemat i caﬁggeﬁsaé i'h a i§§3<%drrl%rété{ :engcf' e’? E%l"? g‘?\ad%‘:ﬁrteca%g% i ;{:g\lé d%%bvarakti ve)
is within absotet esimdiesait 9L rAtdve. Fhapgevgknepeoktyebat thradgm thed, the
l'ining tend C , upon.t he_ciiti.ng I ISl gl ates. a
result of sgla%g%lggérrrgigfgfeiccea@tg%gs,wt ﬁégs%ﬁ%le%l?%ﬁ: tg%agpét Eégi ‘F\%lelntllnoﬁr%scan
not only betheapéegett ovitunes ousywetgunees pét diwebdt ahsogy or Hemareridusi s
civilian appli i <ihR t Lt eLe, . RhNgs .her i

t or pedoes \A/E%gcﬁﬁr%%e&%ﬁsﬁg‘gf P?h@l%%/efr%(r%l ?l%rgag’gdt%pem négl O%Lgﬁegégr%??t}en a
ship's hul |l calorrd mf gdecehfiemtivd phergeage ef fecti ve charges are

concei vabl e. Likew se, in new weapon systens, conponents such as sensors
and or control electronics can be arranged in the head of the projectile

wi t hout fai Thagaprenetiarelbpdyt Henpekiesafarmageid iped Ha @osbirddmes ywidihar ge.
The effectiue {oree of the prelimnary charge is not adversely affected by
an arrangemen%l of this type; the structural |length of the anmunition body
can be used to greater advantage and the overall ballistics inproved. In
civilian applicat.i iy j b tao reallse, e i ,
expl oded opglﬁ?nggsllr\%ﬁ?(r:hhtgé%%%g%@deé?anl eai\?lal %/ﬁg Bngt}%ssfieftgh?eﬁgé%e -1
Cct ober 2002ilkehtesd apgritiziaiépssiwhidie aegenbtofeemexgeimad shutldoans,. in

Li kewi se, rapi.d. [ fobi cl o] l e |k vent
of afire, E%Egé{:%ggﬁe%%e%sx rlgogg%ll%rh’ aér%‘qggégi gﬁcei émp%rh%t ré’?juh??%lgaels%eci al
i nstal | ati opndf pexparisi wedgeal s and/ or drive neans. Here, the second charge
can be very small, or can even be d=spensed 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 enents can be accel erated, pushed or
pressed in by the small charge.



Anal ogous applications are |ikew se conceivable within the field of oil
exploration and delivery and are in no way restricted to this. In each
case, the subject-matter of the invention permts nunerous variants and
adaptati ons according to |ocal,conditions, and could al so be used in
emergencies if conventional neansgwhich are dependent on st gfpQmas Bheet
auxi liary power fail. 13 O ainms Substitute Sheet - 1 CctobephcrBBeadoz A
rotationally symretrical anmunition body having a distance igniter and a
shaped chat@eptbth amduebinkbft LR tHeni 119, MYICH tordT Bates: ddy expl egh-ye
charge at the front end over its entire face, the lining of the prelimnary
char ge beidg§addnBet ot vl th jafenancg toegraniley  t bnbehtdtati onal |y
-symmetrical and to project with respect to an adjacent coaxial region (n),
characterised in that the three-dinensional area fornmed in this manner at
the front fégd Lssbowsiamoarenbeitieen body pervipbeaatahdemnghqgoget (p) and its
axial region (m and in teat the gradient in the radial direction does not
exceed an absolute value of 0.9. 2. An ammunition body according to Caim
1, charactegi.sedshewkhat 1ihenghaekness sofiskhe imnic@ki greafintihe ki Bhaggk3a)
is greater in its axial region (m than in its peripheral region (n) . 3.
An anmuni BF6RTBOAY BRchi¥iny to Caim 1 or 2, characterised in that the
lining (3;, 3a) has a spherical three-dinensional shape. 4. An anmunition
body according to Caim3, characterised in that the f rout end (E) of the
lining (3Figa) 3h&Bows saa¥avkantadifughef ldnivat bneF{g: &) than its rear end.
5. An ammuni tion body according to Caim3, characteriszd in that the front
end (E) of the lining (3e) has a larger radius of curvature (r; R that its
rear end. F6g.Ad aahmws ta ost pbisyedcearidamy ¢O € diimidg, clraraapatheri-seglen t hat
the front end F%gand t%e rear end of the lining (3d) 14 have identi cal

u

radii of CUFVEFUPES(r37%)
Figs. 5 to 7 show three further stylised wvariants of lining,

snapshot~style, during use.

In Fig. 1, 1 denotes a projectile having a tandem warhead.
This projectile 1 has a double cover 2 which is known per se
and which, wupon striking the target forms an electrical

connection to create an ignition circuit.

A preliminary charge B8 has a specially.shaped lining 3 which
is accelerated by a <closely fitting explosive charge 4.
Downstream thereof, a conventional first ignition system 6 is
placed in an intermediate space 11 in the ammunition body 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 i1s ignited by a secend ignition system
9 whereof the delay time may be programmed according to the

target.



Substitute Sheet - 1 COctober 2002 7. An ammuni tion body according to C ains
3 to 6, characterised in that the radii of curvature (r; R of the lining
(3; 3a; 3e-3f) are inthe range or 0.2 to 2.0 tinmes the calibre of the
ammuni tion body. 8. An amunition body according to Claim1l, characterised
inthat the lining (3; 3b) is at least partially delimted $ybdtitute8heet
surfaces of revolution. 9. An ammunition body accordi ng to -on@cteber@0d2ns 1
to 6, characterised in that inert bodies (17) are placed in the explosive
charge (4R aulidahizetetrheiropiistiioat it duif def thé&neesulddrnyg rdetcasat iign
waves into the lining. 10.. A process for usipng a_nultistage rotatiaqnally
symretri c&F rﬁéadag%a\ﬁrﬁdeat RENTPBht %‘H‘c#]edn VERfINi i onHHER3 V\,istOlH

“di stance irgnillees, 1at deade tDhSePr&d | BiMEFal BhaiPeabeiandcAcshaRed charge
having a ductile nmetal |ining, according to one o0 Clainms 1 to 9, at |east
one effectil¢&istéhatcgd) bel Aglanpapgetineli CYRFRIPTHNE taHes mielqafiatdon .ciar ge'
i n opposi ti; Q..t i Lregti nd .t zebki m_narc har hei ng
ani Cod at Ayt ofanca P roo t RaF By 8 SBFve% 510 PRRES (he CAPEDAEY he
ammuni ti oexpedygdasfaer eshik t podpwds icin tune. tl iL0i hgst beerofghoted.a cutting
beam which creates in the target a bore through which at |east one
effective charge penetrates inside the target body and is detonated there

after a tirne e ayaisddr pesetideyd aftkbatl sudehdtlt, i thdeani®f whges 13
prelimnary charge wi dens at the frgﬂr;%%i nto a conjcal rjng shape, as a

result of 3% &R hsoﬁaaﬁavPﬁgaarawa 199funify 4y 2D i etk ialihse is
created i RrbR@nbar a8iis agdide thdk, 1y peaGsnes ithe | aReLentidd ngsbhe 1

energy, the full. calibre of the follow up effective charge penetrates

uni npeded @0 A%t tiadgetsPinninaduiind t HreS SAREEI €S 1 ap (FFeMUPOoRutIEing

UtilizatiQaef,t L] ceprdido fo. 8t | f i lto

9 for conbatf%rc]:é: ?gl gmgrébgggﬁg%%ggr%u%d ta%get's,aera]rgar%e{ﬁ gl'e‘r))c(jp éﬂéé:%ve

proj ecti | éheagdianetetr afspdet dadlibecepthers drdhgr pinghedr ol oot exteedr i n

t or pedoes i.n nder. [..or._surface, t arget 1 Utiljzatj.on of. .the

anmuni ti oﬁ%%ggy%tgc‘:’gg dF\rllvgh?Skg?S%eagt 6t)]ﬁge % %ﬁ 'm?”ie tlonlgez%ao&rlsscpé"&lfﬁhc

openi ng ofispoattylaccassi hhe gonpdidghs ahid daarinat | bas.prddiuddd | wizahi @an of

t he amuni t.i on bod?égafc&rdi ngato at least one of Clains 1 to 9 for specific
n-a

openi ng, OAEF&aGE d- T AcHRNT2 B st ati onal |y symmetrical el enents,

such as pi pe connections, seals, and valves, in poorly accessible
conponents_and faqrmati ons.

.ALAA@ . A ,
@.A S . A@BeAriolApvsapa e TRCE IR @.EA@ Al fegragdiegefoxg penetrate into
$- . emmvwOl XY val-gRlXleahe alical alic a Laliavlical sakirkedl caltakealkelsmdtal ca

] ca] ca] ca] ca] c™a]ca] ca] caLlca] ca£ caéca caj ca] ca!l " $wx<>LTU
penetrate through small bulkheads using its inherent kinetic

energy and induce a substantial pressure and splinter effect

there on delayed ignition.

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 prcpulsion unit.

Possible constructions o¢f the lining according to the
invention can be seen in the subseguent Fig. 2 to Fig. 7, the
same operational parts being provided with the same reference

numerals.

The schematically illustrated preliminary charge 8, Fig. 2, is
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and corresponds to its perlpheral 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 igniticn 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 wvariant in Fig. 4
being denoted by A and representing linings 3c which are
thicker in the axial region m. The wvariants 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 3£’ of the respective
linings 3c to 3f on their £flight into the target 20 zre shown
in all of the Figures 4 to 7, and their direction of rotation

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

4 at a distance cof 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 cf 2.2 times the calibre and an inner
diameter corresponding approximately to the calibre. Here, the

resulting disc 22 is punched out completely.

As shown in the drawings according to Fig. 1 to Fig. 7, as
seen in cross-section the front areas are continuocus in the
mathematical sense in all examples and their gradient (= first
derivative) is within absolute values of 0.0 to 0.9. At values
of greater than 0.9, the lining tends to ctollapse, whereupon

the cutting ring disintegrates.

As a result of suitazble modifications, the subject-matter of
the invention can not only be adapted to numerous weapon

systems but also for numerous civilian applications.

In the military sphere, amongst other things torpedoes which
make use of the overcalibrated opening, for example in a
ship’s hull, for introducing multiple stage effective charges
are conceivable. Likewise, in new weapcen systems, components
such as sensors and or contrcl electronics can be arranged in
the head of the projectile without faziling 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 and the

overall ballistics improved.

In civilian applications, it is possible to realise, amongst

other things, exploded openings which can be made in heavily

10% hé&' () - @*
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lcaded containers in the event of emergency shutdowns.
Likewise, rapid flooding of tightly closed rocms, for example
in the event of a fire, and also depressurisation are possible
withcut requiring special installation of expensive seals
and/cr drive means. Here, the second charge can be very small,
cr can even be dispensed with and/or be replaced by a large
calibre element, such as a pipe, a slide valve etc., which may
be pushed into the bcre, and these elements <can be

accelerated, pushed or pressed in by the small charge.

Analogous applicaticns 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 also be used in emergencies if
conventional means which are dependent on stationary zuxiliary

power fail.
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Claims

1. A rotationally symmetrical ammunition body having a
distance igniter and a shaped charge with a ductile metal
lining which terminates an explosive charge at the front end
over its entire face, the lining of the preliminary charge
being constructed in its axial region (m) to be rotationally
symmetrical and to project with respect to an adjacent coaxial
region (n), characterised 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 wvalue of 0.9.

2. An ammunition body according to Claim 1, characterised in
that the thickness of the material of the 1lining (3a) is
greater in its axial region (m) than in its peripheral region

(n).

3. An ammunition body according to Claim 1 or 2,
characterised in that the 1lining (3;, 3a) has a spherical

three~dimensional shape.

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

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

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

of curvature (r; R) that 1ts rear end.

6. An ammunition body according to Claim 3, characterised in

that the front end (F) and the rear end of the lining (3d)
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have identical radii of curvature (r; R).
7. An ammunition body according to Claims 3 to 6,
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.

calibre of the ammunition body.

0 times the

8. An ammunition bedy acceording to Claim 1, characterised in

that the lining (3; 3b) is at least partially delimited by

linear surfaces of revolution.

9. ar ammunition body according to one of Claims 1 to 6,

characterised in that inert bodies (17) are placed in the

explosive charge (4) and, after their initiation, Quide.the

resulting detonation waves into the lining.

10. A process for using a multistage rotationally

symmetrical

warhead, having at the front end an ammunition body with a

distance igniter, at least this preliminary charge being a

shaped charge having a ductile metal lining, according to one

of Claims 1 to 9, at least one effective charge being arranged

distanced from this preliminary charge in opposition to the

launching direction, and the preliminary charge being ignited

at a distance from the target of 2 to 10 times the calibre of
the ammunition body, as a result of which the lining thereof
forms a cutting beam which creates in the target a bore
through which at least one effective charge penetrates inside
the target body and is detonated there after a time delay,
characterized in that the cutting beam of the preliminary
charge widens at the front into a conical ring shape, as a
result of which a bore having a diameter of 1.0 to 2.2 times
the calibre is created 1in the target, and 1n that, by means of
its inherent kinetic enerqgy, the full calibre of the follow-up

geffective charge penetrates unimpeded into the target.
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11. Utilization of the ammunitiod'body according to at least
ona of Claims 1 to 9 for combating relatively lightly armoured
targets, namely in explosive projectiles against transport
helicopters and/or fighter helicopters or in torpedoes against

underwater or surface targets.

12. Utilization of the ammunition body according to at least
one of Claims 1 to 9 for specific opening of poorly accessible

componants and formations.

13. tilization of the ammunition body according to at least
one of Claims 1 to 9 for specific opening, introduction and
attachment of rotdtionally symmetrical elements, such as pipe
connections, seals, and valves, in poorly accessible

components and formations.



