1 "_( . 2236582 A HOLLOW CHARCE This invention relates to of
a hol | ow charge which has a projectile-formng insert. 5 A device for
c‘q"ripensati ng for the different thermal expansion of the expl osive a2\ DBL
the casing of a hollow charge is shown in DE 34 41 693. This device
consists of at least rings. The rings AaBGLLOWi CHARGENt act surfaces, 10 and
one ring consists of a material which has a | ower coefficient of thernal
expansion than the material of.-the other ring. A funnel-shaped insert of

t he holl ow charge is supported agai nst one surface of one ring, and said
surface of the ring |i®Bs%t i&"?F‘%ﬁP“aﬁ@-‘@*ﬁ? t¥R afi @ oLy hehgsgeoyhich
charge. This ring consists, of f speci a# s;theI having a | ow coefficient of
thermal expansi o'@§ P {PECIGCSELLE~LOFBIRGARASFGe for the production of a
projectile, jt is inportant that the projectile is 20 fornmed coaxially to
the aRs of the charge. In the event of small deviations fromthe axis of

path and deviat i ng (1 c hesd, 8687 Cnbaiieeihel ACHAE alPILERGE ferifa1
I mprovement in t aﬁéféﬁsékdtﬁﬁeaigi_@%k‘%@ e:ﬁ%lfﬁé ee%sﬂngpe@ a hollow

appropriately large tanping of t casing of t ow charg
charge is shown in DE 34 41 693. This device consists of

at least rings. The rings have conical contact surfaces,
10 and one ring .consi_s‘cs of a materiai which has a lower
coefficient of thermal expansion than the material of the
other ring. A funnel-shaped insert of the hollow charge
is supported against one sur.face of one ring, and said
surface of the ring lies at a right angle to the axis of
15 the hollow charge. Thié ring consists of a special steel

having a low coefficient of thermal expansion.

In the case of a hollow charge for the production of

a projectile, it is important that the projectilé_ is

./ 20 formed coaxially to the axis of the charge. In the event
of small deviations from the axis of the charge, an
‘unsymmetrical projectile having a somewhat unstable

flight path and deviating from the axis of the hollow

charge is formed. An improvement in the aforesaid

25 parameters may be effected upon approériately large

tamping of the casing of the hollow charge.



2 In DE 34 41 693 Cl, the insert is indeed supported in the "axi aldirection®
against a steel ring, but there is a lack of a suitable tanping at a right o~
angle to the axis of the hollow charge. ,Upon transformation of the insert %
5 6 into a hollowcharge jet, the forceg exerted by the insert on the .

casing - narely abnan G @NOkgs! eat oo | MLEPO e snallel | AoGLAGE L N°

angle of the insert wmth regar o tHhe wa OW C anpunts to

about [err].;,ThRECERES1 B9rBeAbLA" aWalibstedtistddd itigselbuld tHefd O eNB

realised in accordance wth the preSent invention energes fromthe said

docunent. Anaaiscrfofhg Bueteblel RERPHNGN akts al iRV idiRyle dey it EkLd
makes possible a projectile formation which 15 is coaxial with the axis of

the hol | ow chfir ghe ALab Rthdryd he Ppes etrahsfopinationhefe tie pimsexied a

hol | ow charge having a casing containing explosive, a projectile-form ng-: '
I nsert ansl réndntoava ngxoddidm-aihaafyeuﬂéacest;hem'fohceisngzxemmrbyanﬂxsé\'ﬁ_r e
the insert in the casing, characterised in that one of said rings is a - :
bearing ringlesertsomgthe Fasinpgor- hardedtt At gai adghtxiangiei ¥oa theess

of the casing, _the bearing ring having a conical guide surface butting
directly agahpblow gharge cal a5er et o¥iRPR . theedNglat@fiedFhyy iRSREL

ef fect, and another one of said rings being a supporti ng ring which
supports t heWihReFeagrd: ke if o¥pdd Sfidhe Retiew: 6ha gﬁo@%U%’rmiﬁ ¥Pe

recess on thaebgggl Hg‘s.l del'hearne o%:‘e, no pointer with regard to the set
10 or problems realised in accordance with the present

invention emergéé from the said document.

An aim of the present invention is to provide a
device which makes possible a projectile formation which

15 is coaxial with the axis o.f the hollow charge.

According to the present invention there is provided

a hollow charge having a casing containing explosive, a
projectile-forming insert and rings hairing' conical

20 surfaces, which rings support and secure the insert in u ' |
the casing, characterised in that one of said rings is a
bearing ring consisting of heavy or hard metal guided
axially in a recess of the casing, the bearing ring
having a conical guide surface butting directly againét a

25 conical | surface of the insert fastenéd by wedge éffect,
| and another one of said rings being a supporting ring
which supports the inseri: at the explosive side felative

to a shoulder of the recess ori the casing side, and a
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3 further fixing ring fastenable in the recess fastens the insert, t he
‘<SUpporting ring and the bearing ring. Upon tyansformation of the
“sfsert « knto the 5 projectile, an additional tamping with regard to the

casiing wall is acfg%‘ﬁ%gt %4:?\9% hegy, ég%%@%tﬁébfg 1hNehBl S $as the

transformati on and folding or Torm e insert 1s Intluence

advant ageously. jins@t,addid iUpportlitRy |Hi15R] 148 Hnd ol %c;gi,l@e IS

effected. 10 Different strength portions of the casing in the region

supporting the insert are elimnated.or |argely avoided by the present

I nvention, The projectile is fornmed-in the |ongitudinal axis of the

hol | ow charge. 15 Thudpoxm | eézahstfbembicioh poofi orche t Heskritght inkot hethe

projectile is coaxial with the axis of the charge. A so the formation of
~the projectil & i progeedidiecal ano additienatharapping s wisimcgegiaird htonasise

part™l es of the insert contribute to the formation of the projectile. An

20 eccentric cencRisg wadd dishachieved hy &he depvoimetal pinect i I this

t herefore avoided. A further advantage is that,_ upon_securing the insert in

the casing, the FREPLCH.s theydFansiordatdem ot QI PG I Lugming of hehe

expl osive, i.e. the insert. :
: pro tinsert is influenced advantageously. An additional

stabilisation of the projectile is effected.
10 |
U/ | Different strength portions of the casing in the
region supporting the insert are eliminated or largely
avoided by the present invention. The projectile is
formed in the longitudinal axis of the hollow charge.
15 Thus, at least the first portion of the flight of the
projectile is coaxial with the axis of the charge. Also
the formation of the projectile is symmetrical to the
said charge axis, since all the mass particles of the
insert contribute to the formation of the projectile. An
20 eccentric centre of mass (that is to be avoided) of the

projectile is therefore avoided.

A further advantage is thai:, upon securing the
insert in the casing, the insert is urged or pressed

25 under pressure against the explosive, i.e. the insert



4 exerts a pressure on the explosive.  This pressure is selected to be so
hi gh that, on the one hand, no gap (gap freedom exists between .the o~
expl osive and the insert and, on the other hand, the bias force is so great f?’
that in the 5 predeternined tenperature rdange of -40C up to +[err] no gap, =
(gap'freedon%¥exists bet ween t he exglosive and the insert. A reduction in

per f or mance B¥eFHE 1l PEREEHERgL Dy thea &PIASL¥R exi sTHIY BIpSSure isf )
th f , I Lkew ided. 10., Ad t furth d | t t
bresent | hveREFBRERR FOLSaSRaPsa AR LR ShE R Hend . BE AR al @8 t b
o : ; ! . . . ;
wth T copoct FFaefblly BxEshal Hetubdn chell Il iRE (Ho NieDFe oRg (119

hol | ow char g§nagReCo¥RERSALAA, f %ebmyy ffa‘rééﬂqsols%:#féaéimat% the | N
ﬁe arrangenent provided 3,

accordance wth t for in dal there is a dur,bge

f ast eni ng5of pt&gebeshiiABdr itéhpdrdtifrd eﬁ@ﬁ?eOBft hasasi G- to TV 1y PRo Of *
fastening is cost-favourabl e and does not lTead to any further weakeni ng of

the casing, gapWigap bfrébddomisexdists cb@twesnecated explosivenand the _
exenplified enbodi nent of the present invention is showm with reference to
a single Figimsept.thd reduction in performance of the hollow charge
by reason of an existing gap is, therefore, likewise
avoided. '
10 _ : . . : S
U
Advantageous further developments of the present

invention will be apparent from the sub-claims.

In accordance wiéh the arrangement provided for in
15 Claim 2, tolerances of the bearing ring with respeét to
its dimensions in the direction of the main axis of the
hollow charge are compensated for by way of the plastics
ring.
20 In accordance with the arrangement provided for in ot
Claim 3, there is a durable fastening of the bearing ring
in the recess of the casing. The type of fastening is
cost-favourable and ﬂoes not lead to any further
weakening of the casing, as would be the case with a

25" threaded connection.

An exemplified embodiment of the present invention

is shown with reference to a singlé Figure of the



5 drawi ng. Referrlng to the drawing, a hollow charge 10 consists of a
-«ca5|ng 11 nmade of steel wth explosive 12 5 and of a projectile-formng
-nsert .2 made of iron or tantalum The ca3|§g 11 has a recess 6 with an a
i shoulder 61. The following rings are arrang&d in the recess 6. A 10
- supporting ringaga@§g§ of. plastics material, a bearing ring 3 made of a
heavy or hard material or netal (Schmernetall) or netal carbide or the
| i ke, namely tungsten carbide or titaniumiron conposition, a plastics ri.ng
4 and a fixing ring 5 made of a high-strength steel. 15 The fixing ring 5

is, by reason of a pr&66rPingOr €6 fithel tdrawATREC! 4 0 hOEL6HRCEERakgep! agsed
“into this and by way of the plastics ring 4 presses (urges) the bearing

ring 3 agai nst ¢dwesbsPPOOEi @y dddithgl. 11 mades ofp@teely withr erploshuet 9.2
agaiznst the shoul der 61 of the recess 6. By reason of its elastic

def oYfrabi | i ty -amd cioeft ed Iprdjectoidigs foamming f dnsestex2r reeonoft inyom h@r
bearing ring 3 by way of the insert 2 - the supporting ring 1 butts
annularly w th tamtalumace 17 against the insert 2. The 25 insert 2 is,
therefore, uniformy supported relative to the casing 11. Conical surfaces
15, 16 on the insert 2 and on the bearing ring 3 centre the insert with

respect .
The casing 11 has a recess 6 with an a shoulder. 61.

The following rings are arranged in the recess 6. A
10 supporting - ring 1 made of plastics material, a bearing
ring 3 made of a heavy or hard material or metal
(Schwermetall) or metal carbide or the 1ike,' namely
tungsten carbide or titanium/iron composition, a plastics
ring 4 and a fixing ring 5 made of a high-strength steel.

15
The fixing ring 5 is, by reason of a press or force
fit with respect to the recess 6,'pressed into this and
by way of the plastics ring 4 presses (urges) the bearing
ring 3 against the supporting ring 1. The supporting
o/ 20 ring 1 butts against the shoulder 61 of the recess 6. By
reason of its elastic deformability - dictated by the
compressive forces exerted on it by the bearing ring 3 by
way of the insert 2 - the supporting ring 1 butts

annularly with the surface 17 against the insert 2. The

25" insert 2 is, therefore, uniformly supported relative to
the casing 11. Conical surfaces 15, 16 on the insert 2
and on the'bearing ring 3 centre the insert with respect

to a hollow-charge axis 13. An angular spacing 31 exists



to a hollowcharge axis 13. An angul ar spacing 31 exists 6 between the
supporting ring 1 and the bearing ring 3. The insert 2 is therefore —~
fastened or secured by being wedged in the casing 11. An angle of [eFr]- "
exi sts between a tangent 21 of the insert®2 and of the surface 16. The 5

| ast i i t T at tion det qnat i f the
oxpl 0si ve 12 PSHESTh: BR8! | BIPRERELG, SaBGodt bftheths pPEaRIEG: o gt Am t he

insert 2) a Rl eehLbfr 304 SNARrolel0 dlbidedOLLOLSNALE By Hehhg 1%

During the transformation of the insSer e proje

conpressi ve yeyiba ifNihe ecasfﬁéeff.es Anaéﬁgﬂ;IIDS!Ei 7B8S el x4 UL OB 1ARYAEr )

in the insert 2,7 1n which respect the conpreSsive stresses are reflected by

the heavy- netaltdigéh® 20t 6€ thef iaserteD arld s£26R Shrkh&el?6. The
conparatively large mass wth snmall dinensions, the bearing ring 322

has a good r ¢fleatice haRpvd earisitss t bemperatasei gompeheatrdonind ensureé%f
conpared with the prior art, a conparatively long intact existence of a
casing portion 14 during the transformation procedure. Thus, 20 the
heavy-nmetal ring 3 has, upon detonation of the explosive 12, the function
of reflecting the Uporprdstonationecofethenespdinsive ohd) etbet derroinatiimm on
of the insert into a projectile 1is ensured. The good reflection
ability is pwaMesedrgducedrbe thecexpdosdive tform (fem the insert 2)
a projectile, not shown, lying in the hollbw-charge axis
10 13. During the transformation of the insert 2 into the
projectile, compressive and tensile stresses are
superimposed (on one another) in the insert 2, in which
respect the compressive stresses are ieflected by the
heavy-metal ring 3 until it fractures. By reason of its
15 comparatively large mass with small dimensions, the
bearing ring 3 has a good reflection behaviour for the
compressive stresses and ensures, compared with the prior
art, a comparatively long intact existence of a casing
portion 14 during the transformation prqcedure. Thus,
zd the heavy-metal ring 3 has, upon detonation of the
explosive 12, the function of reflecting the compressive
stresses, whereby-a complete transformation of the insert
into a projectile is ensured. The good reflection
ability is provided by a large specific density . Thus,
25" tungsten carbide is better suited than a titanium

ferroalloy although both have beén found to be successful

in practice.



?5 tungsten carbide is better suited than a titaniumferroalloy although
ot h have been found to be successful in practice. 7 The projectile is,
- %herefore, formed symetrically, i.e. all t e mass. particles of the insert

2 contribute to a ceptre_of .mass.lying on the_hollowcharge axis 13. An
angl e of departure 33*%f pfﬁéeﬁiijl&tii e r}%e’é%‘?ﬁ%d.\é%nl‘ﬁg FAmetF iRty £ ¢

f the fixi ' 5 ' 11.coul d al b I d b t ded
connecti on, . riste- AbTtRE H834 Party s R Mo ns e AR tE Yo
the cross-sect | Plegherdofafall 1Skl o “HE ) Pyl OfiakEoadidNd3. an
therefore premature breakage of tHe Casing in this regionTnay occur. The
wei ght of the holdow shaaggabelipe Qéeéke’thkh?,?'ohi@c%‘i‘i@ ci@fa%g&éa.t he prior

~art, _caused by the bearing 15 ring 3 consisting of heavy netal, Is nore
than bal anged hy the advantage of the centric projectile formation and of
the¥rror-free departure flight of the projectile. The term "coni cal

surface" as used thrrwghpirressheor?OpagRCifitcaif othendikidig erisg N"Baihn t¢he

i ncl ude part-conical surfaces. Therefore, further according to the
present inventicasimgrelils prawldiedadsbol Ikav creplacednprbsi ng a threaded
| | connection, not shown. This has, however, the
disadvantage that the cross-section' of -the casing is
10 weakened by the thread and therefore prémature breakage

O of the casing in this'region may occur.

The weight of the hollow charge being greater than

in accordance with the prior art, cauged by the bearing

15 ring 3 consisting of heavy metal, is more than balanced
by the advantage of the centric projectile formétion and

of the error-free departure flight of the projectile.

The term "conical surface"” as used throughout the
' \ 20 'specification and claims is meant to include part-conical

surfaces.

Therefore, further according to the present
invention there is provided a hollow charge comprising a

25 <casing in which is located a projectile-forming insert
and an explosive, said hollow charge having a plurality

of rings in a recess in the casing, a first one of said

rings having a conical surface matching a conical surface



25 casing in which is located a projectile-formng % Asert and an eXpPosive,
sai d hol | ow charge having a plurality of rings in a recess in the,casing, a __
first one of said rings having a conical s8@rface matching a conical surface «
8 of said insert and_being a bearing ring for said insert, a second one of = °
sai d rings sufffor$a}d iRsertsand hedngsia esening ringhfoxxisaidliiresddon of

t he hol |l ow charge thg | nsert bei ng wedged between the bearing ring and the

-5 .supportind® rITRPY ARep L, ST iTINGR { FHRPPBLENG uthea ingend: dgaidnst
projectile formation coaxigl Wt ai,d axis or a 'conplete transformati on of

% i?‘é’f axgaiddgg ia

the insert into A pProfe SFFAGRr Py they hed low £haxgs, rehel
d further ;f ' N ' b ' Lded .in 10 i d )
The suppor ti nd et Be1bl"Oudlgbly e tilar the (bERTInG: Ripgh: o e al
f f ot | [ [ | f Ly, 5 + 10"k
To the axts oft MESTAEFAREDL el Besing il Thokingl ) B dntiiel A

symmetrical projectile formation coaxial with said axis

or a complete transformation of *Ehe insert into a
projectile. Said begring ring may be of a heavy metal
and a further fastening ring or rings may be provided in

.10 said recess. The. supporting ring may be .'of plastics.:
The angle of said matching conical surfaces of the insert v/
and bearing ring is, preferably, 33° + 5°(or + 10") to
the axis of the hollow charge.

15
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CLAI VB *C L M S1. A "hollow —
-¢harge having a casing containing explogive, a projectil '
-':.;'Enserhand rings having 5 conical surfaces, which rings quJﬂ’"ﬂW«"ﬁ’iﬂ"rﬂ#”
the insert in t¢CWAIMSIi ng, characterised in that one of said Yirfgstiswa s '@ 's
bearing ring consisting of heavy or hard netal guided axially in a recess

of the casing, the bearing ring having a conical guide-surface butting
directly 10 against a conical surface of the insert fastened by wedge

ef fect, and another ®ne RALLGN d chaggebei havinguppdrt i9¥inghg #ARERining
supports the inser:fhI af the e;gll osive side relative to a shoul der of the

recess on the CERIRFLYe, JafFA sqhilgnfqnming 1PAGTEadNchHIRES nheKdng

recess 15 fagtens the inser%é the s%p%?{]tinﬁ ring_and the bearin ring 2.
A hgl'l ow cha gec%‘&%?J_m TS G miL - B OF SPBRET LMY nFST S o Pged
betiden the bealog-£19g A 20,4416 1 00 LL00: S0 ANUlAW SNATGE caya

according to darml or Carm I'XTNg ring 1's presse

~a force fit intgtbhe {£CESSead : rg¢ fulstagt

herei n descri beIS:L vé%h re?e?%%cgnéor%ﬂé %’%gﬁetﬁe a%co gnyﬁég&dgg\yma%g.

11111111111111194lddd 1 8kib3341 144 131 doess of the casing, the bearing
ring having a conical guide surface butting directly

10 against a conical surface of the insert fastened by wedge

effect, and another one of said rings being a supporting

(%
ring which supports the insert at the explosive side
relative to a shoulder of the recess on the casing side,
and a further fixing ring fastenable in the recess
15 fastens the insert, the supporting ring and the bearing
ring.
2. A hollow charge according to Claim 1, in which a
plastics ring is provided between the bearing ring and
20 the fixing ring.
o/

3. A hollow charge according to Claim 1 or Claim 2, in
which the fixing ring is pressed or is a force fit into
the recess.

25
4. A hollow charge substantially as herein described

with reference to the FIGURE of the accompanying drawing.



“mm Hmu mrge conprising a casing in whi ¢h i*s |dcdted a® -
proﬁ“l‘ nsert and an expl osive, said hollow charge haying a

plurlity of rlngs in arecess in the casipg, a first one of said rings.

having a 5 conical surface matching a conical surface of said insert- and

being a beari @ riny fhwllss dchaseet , compeisifdgong @asidigl LhNOShEERPAS i NG
the insert against novenent in the axial direction of the hollow charge,

the insert bellﬂFQ\Eﬁ@e@ b@tmémmﬂ@m:r@rﬁ.ngemw ahd sawpe@Hplegsiveg,
10 the bearing, _rin acting ensure a symetrical projectile

formati on coa)x@&a wi

15 bearing ri

charge as ¢l ai rred |

ich a further fastening ring

Loy dcﬁﬁgeorhévéagpl 2t @kyrakity neifi omingst héni rsert
into a projectile. 6. A hollow charge as claimed in Caim5 in which said
FEFSD 1R ﬁBavﬁaélinsar @ ri%‘t%ﬁt Pneepd| Saadbrdegsy having lpw

C| :
or rings are prow i %cesﬂ?ﬁcﬁéegsg cgniﬁallroﬁiué'\ﬁaé’ﬁ‘at"gfe sés"-dcljd}sfﬁiﬁ |’H(,--'

any one of CI

f. pl
A hol | ow charge as }frgq ljge%@iéﬁg £%890¥8 ort| %Hﬁg §I |Sﬁ0 cﬂ%‘s Ii?g‘seol

of said rratchléyi ?b§’§§%§; f e ir@ee:[{' 939133 r| il exrn'e:q Lt%RR]

(or + [ERR] tot e ax

10

15

20

25

I ow charge.
axial direction of the hollow charge, the insert being

we_dged between the bearing ring and the supporting ring,
the bea::_'ing ring acting to ensure a symmetrical
projectile formation coaxial with said axis or a complete

transformation of the insert into a projectile.
6. A hollow charge as claimed in Claim 5 in which said
bearing ring is of a heavy or hard metal or metal

cafbide.

7. A hollow charge as claimed in Claim 5 or Claim 6 in

which a further fastening ring or rings are provided in

said recess.

8. A hollow charge as claimed in any one of Claims 5 to
7 in which the supporting ring is of plastics.

9. A hollow charge as claimed in any one of Claims 5 to

8 in which the angle of said matching conical surfaces of
the insert and bearing ring is 33°+ 5° (or + 10°) to

the axis of the hollow charge.'
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