WD 2008/ 145259 - 1 _ PCT/ EP2008/ 003881 DESCRI PTION Warhead 5 An expl osive
runition is used to attack widely different types of targets. In addition
to the bonbardnent of buildings (infrastructure), in the case of artillery
and nortar aMfRIM29&L433R%e are so-cald ad - sen - haPFT/BREN0S8 /(0H38Bled guns
etc.) as well as soft 10 targets (lightly arnored or unarnored vehicles
etc.). These projectiles are det onpEgdRDPTIONact or above the target.

Det onati on above the target is achieved by neans of a tine fuze or a
proximty fuze. 15 EP 1 452 825 Al discloses a nmethod for programmng the
breakup of pMHmead es. The detonation takes place while nmintaining the
opti mum height with respect to the target, and at the breakup | ocation. 20
The article "Zukunftsvision - Das Heckler & Koch O CW, Soldat and Technik
[" The futhbre An siexploThee Heokingit i&n Kobh OLEWA, Ger neathagkzi medsdlydi er and

Technol ogy], g;Novgmhgr 2 pages 34, - states t Lo N the " Buk st
Mode", the tarlget Is fi rg?&%? al%l%'agtsaers%%?isfor&gi re%f&%% yi ﬁa g?}% t he
ai m ng devi c@ambagsktans edf shuhldhags (indrastesdiudiedr, | snathengase t he

target, the shyeldrdiasedy Sakdi 9hkcRAL BrRfig; FBLAT ehegg hg% ygalqhhe shell

is then caused to _detonate precisely at this point, r ogr anm n% t he
shel | with tFEHadped pekdehh dRpresiede Pavi eBEFH bs asorvl } yahaweIftor ged

projectihe casidgsswithghteak dipndrdd 8r! angemyrder veR{c 588! lerangd | ess
| ar ge fragrrenths on detonatjon. The _

These projectiles are detonated on impact or above the
target. Detonation above the target is achieved by

means of a time fuze or a proximity fuze.

15 EP 1 452 825 Al discloses a method for programming the
breakup of projectiles. The detonation takes place
while maintaining the optimum height with respect to

the target, and at the breakup location.

20 The article "Zukunftsvision - Das Heckler & Koch OICW",
Soldat und Technik (["The future vision - The Heckler &
Koch OICW", German magazine Soldier and Technology],
November 2001, pages 34 - 39 states that, in the "Burst
Mode", the target is first of all assessed for direct

25 flying, and the aiming device 1is corrected such that,
when the soldier is aiming at the target, the shell has
its flight path one meter above the target. The shell
is then caused to detonate precisely at this point, by
programming the shell with the range.

30
Known explosive ©projectiles normally have forged
projectile casings which break up into a large number
of small and less large fragments on detonation. The
fragment distribution can Dbe influenced by the

35 treatment of the steel and by so-called weak points,
within certain limits. Depending on the fragment mass
and the fragment speed, targets of different strength
are penetrated. Increasing the proportion of large

fragments leads to a reduction in the number of



fragnent distribution can be influenced by the 35 treatnent of the steel and
by so-called weak points, wthin certain [imts. Depending on the fragnent
mass and the fragnent speed, targets of different strength are penetrated.
| ncreasi ng t h€Op20Pdr1456258f | arge fragnents | eads PCTAEP2008f 003880 t he
nunber of WO 2008/ 145259 - 2 - PCT/ EP2008/ 003881 fragnents, and this in
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have a certai phepetgye bé E\Q%Ch@ﬁag%ﬁ@%ed%Q%'atck sl s fined eds wore
ammuni tion is_ required to car:% out the mssion. Furthernmore, only a

certain propoffFafkofSaHe Farshnearechfe dffeciraemenpacatiss obet € 1Al i stic

flight patsh ofeibgidO JirQi eghlil efustM hRvend i pedtappr oascdr@ngl @ t ochde
surface of th?]éEarth The effect against _different targets necessicitates

di fferent profERIPFREIEELEALY iRt TREEXPLB8EFvePrE) XTTYREL 10T khown,
inter alia, fequoibEd6@3 GardlP d BOe6fls880817 Fﬁ%th%nﬁﬁezo%lyow 504

Ul, DE 295 19 56? Ul, DE 39 % 3 543 9 nd EE 196 tz 660 C2. fgo The
expl osi ve profEEtRiB fPHAPDECE02 091418"F2 HERIBRC8xpfbRi vRELRATHES whi ch s
arranged i n abeasusg. T case ng dedd iattileastt liwhitsecpary, woth ttieefir st

sect or VI n ch re f formation. Ho ver, t he second
sect or ha? no g@%@ 5_ zgf%ﬁ r{%%. é approacﬂ ang to ghe
surface of the Earth. The effect against different

targets necessicitates different projectile descent

angles.,
15 Explosive projectiles are known, inter alia,
from DE 602 02 419 T2, DE 601 08 817 T2, DE 20 2004

019 504 Ul, DE 295 19 568 U1, DE 39 13 543 C1 and
DE 196 26 660 C2.

20 The explosive projectile from DE 602 02 419 T2 has an
explosive charge which is arranged in a casing. The
casing has at least two sectors, with the first sector
having means which ensure fragment formation. However,
the second sector has no such means.

25
The explosive projectile according to
DE 20 2004 019 504 Ul has an insensitive explosive
charge within a projectile casing, and a concrete-
breaking penetration head with an insensitive fuze.

30
Bomblets that are fired admittedly fall virtually
vertically and are effective against semi-hard targets
because they have a shaped charge on the end face, but
the effectiveness of the side casing fragments is quite

35 restrictive (DE 295 07 361Ul). A large number of
bomblets are therefore required for a high hit and
attack probability (PS-DE 37 39 370). In practice

bomblets therefore often have a low-cost fuze, which



The expl osive projectile according to DE 20 2004 019 504 Ul has an
insensitive explosive charge within a projectile casing, and a concrete-
breaki ng penetration head with an insensitive fuze. 30 Bonblets that are
fired adm ttewby2baBl1¢bes0al ly vertical By-and are p¢feepPRoesagasasi
sem -hard targets because they have a shaped char ge on the end face, but

the effective e si C |ng r SIS resrlctlve(DE
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hit and atta@RWp]sf@badeitpyla(CIéS-DEt3171589 &E@ultlmgpr acimce uberbledsd
therefore oftgn,haygna | owcost fuze, which WO 2008/ 145259 - 3 -

PCT/ EP2008/ 003881 thensel ves have the di sadvantage that they do not al ways
detonate, thus resulting in unexploded munitions. 5 US 5549, 047 A discl oses

a fuze of szowplsegsel@s'ogn whighscissas "Rdrhyet be wWygided séabihigatérn bands
tion, thus releasing a, firin

rotating a pierci ng sttsh %I p05| , g
capsul e. Durih§ £HE Sr é’e € é‘rTafL?rS]t AL 235 1P PFRTR Rt ERI A2 r esul t
of which the piercing um:‘tt 18rbs rowspEessetinion spthog willesagaigisa the
firing capsul e Whl ch ha beeBurmved nder A he Spl erci %ﬂx Léﬂ? TE ?
assi sted by barts ShicHP eijgage Uhdde &~ %I’gj 8Ctiton ih the FiiZe RBUSHAG. In
the event of poht isgrededsedeverst isng dshd tf iaf n@nﬂpsﬁhe Ibrem:umgtuaitng 15
prOV|S|or|l S ggd C%V(V)r If destr ctl ch S l
|ndepende ly ofert1 1paIeIsS%t |d_rreggn thogTe 8‘?!: na ler%g% hfeec? ff’%he
primary initi geibeple, which has been moved under the plercing unit.
This is assisted by balls which engage wunder a
.projection in the fuze housing. In the event of soft
ground preventing the firing capsule from initiating,
15 provision is made for a self-destruction mechanism to
come into play, independently of the fall time and
without delay after a defect of the primary initiation
system. DE 100 40 800 Al also deals with a bomblet fuze
which has a safe setting, as a result of which no

20 dangerous unexploded munitions occur.

DE 197 49 168 Al describes a warhead for a rocket, with
the object of requiring only a small number of
munitions types to attack a relatively wide range of
25 targets. The warhead proposed here 1is intended for
attacking soft and semi-hard ground targets. As the
payload the individual submunitions are in the form of
disks and are provided on their end face with a
fragment plate composed of preshaped fragments. After
30 sufficient braking of the warhead, which is deployed to
the target with the aid of a rocket, a warhead casing
is then removed from the payload. In this case, the
payload is still suspended on the braking parachute. On
reaching a preselected height above the surface of the
35 Earth a spin motor is initiated which accelerates the
payload assembly to a specific rotation speed about the
vertical longitudinal axis of the payload. The

preselected height can be fixed in the design or can be



system DE 100 40 800 Al also deals with a bonblet fuze which has a safe
setting, as a result of which no 20 dangerous unexpl oded munitions occur.
DE 197 49 168 Al describes a warhead for a rocket, with the object of
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rocket, a warhead casing 1is then renoved fromthe payload. Tn this case,
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presel ect exl hekghbcaboeeyt hassunhfacrorl the @ cEant Rea ok, mtor is
initiated which accelerates the payload assenbly to a specific rotation

speed about the wvertical |ongitudinal axis of the payload. The preselected

hei ght can beabkxadti nHike stest@rowid cathée iMPeRAB08h14%25hsed on the
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. §81c o) viidi W e . nhe on
reachi ng a seSond preser ecPEGVHETGR, A bI'GERSTS methEni SHTEUnl 88Red, as
a result of weifc¢kctheenssbmmi t wbhshl eavre hdeopaymiaddcafor entatckhegr 5

respectively ist e n i,al velocity. Against this background, the
i nventi onle(% S Egzggggﬁ@t ﬁ'é%gtggj gg’?)teg’f' provi di ng a war head, the nunber and

ef fectiveness of which can be optim zed for attacking 10 different target
types. The object 1is achieved by the features of patent

claim 1. Advantageous refinements are specified in the
dependent claims.
15
The invention is based on the idea of exactly matching
the warhead to the attack shortly before the mission,
for example by programming. This is achieved in that
the warhead is effective against semi-hard or soft
20 targets by specific deployment of side and front
fragments, depending on the detonation height. The
detonation height or initiation height 1is signaled to
the projectile, depending on the mission, for example
by means of programming, and a proximity sensor in the

25 projectile can also initiate detonation.

One warhead can therefore be used for semi-hard and
soft targets, and the effectiveness at the target is
governed solely by the detonation height, that 1is to

30 say the detonation height for the warhead is preset on
the basis of the target to be attacked.

The warhead preferably comprises a metallic casing
which surrounds an explosive charge. The geometry may
35 have different cross sections and lengths and is
designed 1in an appropriate line for attacking the
defined targets. The casing preferably comprises a

cylindrical steel tube which breaks up into fragments



The qbject is achieved by the features of patent claim1l. Advantageous
refinenents are specified in the dependent clains. 15 The invention is
based on the idea of exactly matching the warhead to the attack shortly
before the MY 2Mm08/14528%anpl e by programai ng. ThiBCTAERZOO &X@0B3881 t hat
the warhead is effective against sem-hard or soft 20 targets by specific
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differently, in such a way that, for example, the front
fragments can be used to attack semi-hard targets, and

the side fragments to attack soft targets.

15 In order to allow the warhead to attack an optimum
target area, the invention provides for the warhead to
be equipped on the rear face with a stabilization
system, for example an unfolding mechanism, bands
and/or a parachute etc., thus resulting in a defined

20 descent angle to the Earth.

The warhead can be fired into the target area in many
different ways. Depending on the way in which it is
fired, a plurality of warheads can be stacked in one
25 munition, such as artillery projectiles (similar to

http://www.rheinmetall-detec.de/product.php?fid=1069&la

ng=2), mortar projectiles, rockets, dispensers etc.

By way of example, the novel warhead can be integrated
30 in the conventionally known manner in a rocket warhead
with the same dimensions and ballistic characteristics.
The warhead then contains a plurality of warhead units
in its payload area, the number, size and effect of
which are designed for the attack scenarios. They are
35 ejected from the warhead casing at a predetermined
height above the target area and then fall with a
specific spatial distribution into a defined area which

is predetermined by the ejection charge and the



casing is, for exanple, conposed of individual rings, each of which is
prefragnented on the inside by a large nunber of grooves. On the side
facing the target, the casing has a prefragnmented steel plate or the liKke.
The 10 steel wbazeoantdese9si de casi ng rag be fragnepteiEP2008 L0388y, in
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which 1is predeterm ned by the ejection charge and the

The advantage is that the mission can be carried out
with a small number of warheads matched to their
15 effectiveness for the attack. Reducing the number of
warheads to carry out a mission now makes it possible
to also use reliable fuzes, thus avoiding unexploded

munitions.

20 A warhead is therefore proposed for attacking, in
particular, semi-hard and/or soft targets, having a
casing which forms fragments as well as an explosive
material which is located in the casing. Furthermore,
the warhead has a front plate which forms fragments, in

25 which a proximity sensor is integrated. The rear part
of the warhead contains a fuze for the firing material
or explosive material, as well as a stabilization band
for selecting a vertical flight path to the target,
wherein the initiation of the fuze by the

30 characteristic of the target to be attacked is governed
by presetting a defined height with respect to the
target.

The invention will be explained in more detail using
35 one exemplary embodiment and with reference to the

drawing, in which:

Figure 1 shows a warhead, and



WO 2Q08/ 145259 - 6 - PCT/ EP2008/ 003881 ejection height. This area is
presel ected on the basis of the target type in such a way that the
effectiveness radii of the individual submuntions attach, and possibly

al so overl ap.W& 2300 &/ 1F25D initiate t he det onati on RITABER 0@ 003 881
charge, each warhead and each warhead unit is equipped wth an electronic
fuze which 'SF'éhﬁé”?g initiated by a |%E¥lgﬁnsa{r(% 1R ?elrgg'tt eaéjove t he
target which can 10 be progranmed 8efor irirng or, i al fernative node,
has a fixed setting. The advahtbbkery tWarhepe. mi é@i‘d’h célﬁrbéaéiérH@d out
with a small nunber of warhegds,eichedytotheir 15 effectiveness for the
attack. Reducing the nunber of warheads to carry out a m ssion now nakes it
possible to also use reliable fuzes, thus avoidi ng unexpl oded nunitions.
20 A war head Fﬁgdﬂ‘@l‘ ef R WY oa)os;adhfe% atd aektRg.a | fragaeht Cljlaaketselm har d
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(before unfoldlng, not illustrated 1n any more detail).
The warhead 10 also has an explosive material 6, which
is located wunder the fragment Jjacket 1 and 1is
functionally operatively connected in the conventional

15 manner to the fuze 5.

Once the ballistically fired warhead 10 has established
a predetermined flight path to the target area, it is
separated from the ballistic missile, which 1is not
20 illustrated in any more detail, in such a way that its
stabilization system can unfold. The warhead 10 can now
descend into the target area, virtually vertically with
respect to the target area. On reaching a predetermined
height above the target area as confirmed by the
25 proximity sensor 3, the fuze 5 1is fired, and the
fragment jacket 1 therefore breaks up. The fragment
formation can be defined corresponding to the
predetermined weak points in the fragment jacket 1. The
front plate 3 1is also 1likewise destroyed, and its
30 fragment formation is enhanced by the preformed
fragments that are incorporated. Side fragments and

front fragments therefore act in the target area.

Figure 2 shows an artillery warhead 11 with a warhead
35 casing 12 and the warheads 10, an ejection charge 13 as

well as moldings 14 for support.



target. The invention will be explained in nore detail using 35 one

exenpl ary enbodi nent and with reference to the drawing, in which: Figure 1
shows a war head, and WD 2008/ 145259 - 7 - PCT/ EP2008/ 003881 Figure 2 shows
a cross sectign 20084p852590cket artill erg warhead, PETIER200S40@3&BL shown
in Figure 1. 5 Figure 1 shows a warhead 10 with a fragnent jacket 1 (casing
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way that its stabilization systemcan unfold. The warhead 10 can now
descend into the target area, virtually vertically with respect to the
target area. On reaching a predeterm ned height above the target area as
confirmed by the 25 proximty sensor 3, the fuze 5 is fired, and the
fragment jacket 1 therefore breaks up. The fragnent
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characteristic of the target to be attacked is governed
by presetting a defined height with respect to the

target.

15 2. The warhead as claimed in claim 1, characterized
in that the casing (1) which forms fragments is a

fragmentation jacket.

3. The warhead as claimed in claim 1, characterized
20 in that the casing (1) which forms fragments is a

casing with preformed fragments.

4, The warhead as claimed in one of claims 1 to 3,
characterized in that preformed fragments are

25 incorporated in the front plate (2).

5. The warhead as claimed in one of claims 1 to 4,
characterized in that the casing (1) has weak points.

30 6. An artillery warhead (11) having a projectile
casing (12), an ejection charger (13) and warheads (10)
as claimed in one of <claims 1 to 5, which are

surrounded by the projectile casing (12).

35 7. A mortar projectile having warheads (10) as

claimed in one of claims 1 to 5.



15 2: The warhead as clainmed in claim1, characterized in that the casing
(1) which forns fragnents is a fragnentation jacket. 3. The warhead as
clainmed in claim characterized 20 in_that the casin ich forns
fragments i s "% Hf343% preformed frafnents. Pﬂ?&%ﬁ%ﬂw(’a@%almd
in one of clains 1 to 3, characterized in that preforrred fragnents are 25
i ncorporated g.n tlhe focket plvarRebd) havinbhea vyarda;@adtMeclcalsli&d i(m20ne of

cl ai s 1to4 cha acterlzedln e ( ha Qitis; 30 6.
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charger (13) cared wdr hebdasm¢10) tas gl aiwlech na(me eﬁrcbandsdl by Zhenhich
are surrouncbg_ct hye Q:r caS| ng (12). 35 7. A nortar projectile
havi ng war hea j%/CLI)lee P ma!dlezl n"one of claine 1 to 5. WD 2008/ 145259 -
10 - PCT/ EP2008/ 003881 8 A rocket warhead having a projectile casing (12),
an ej ection aharge (&Qféogewg@% {3Phedasc) @weqs' 81298R Of 1Ll 1 to
5, which are surrounde the projectile casing . d| spenser
havi ng war heatfs qHEHmsHst cq%lhd in one of clains 1 to 5





