; PQe3eM J, H6Tr 0429 Septenber 2004 _ 1 Snall-calibre deformation projectile
and nethod for the manufacture thereof The present invention relates to
smal | -calibre ammunition in accordance with the preanble to the claim 10
It is generally well-known that the high penetration cap%ig%tﬂ;,bgpgom
ammuni tion used in instances of police agtion often |eads to shots passing
cleanly right through, so that the person hit is not effectively prevented
fromresistance and/or is able to flee. R cochets |ead to disintegration of
the amunition as well, and frequently endanger persons not involved.. In
addi tion, commonly used projectiles have a | ead core, which has an
unaccept abl e and 15 adverse long-termeffect on the person hit and on the
environnment. A projectile, especially for hand guns, is therefore known
(EP-B1-0 636 853), which conprises a cylindrical base menber of netal, the
| eadi ng; end of | li§al : i ngat ed,.cone, a
bal 11 o o adai t 1hdEalitre dBfofrhaion pidRchle M RlhdEioPthe FaIEELTE WEERE;

pl astics nmateri al befng inserted—Tmthi-s—base—renber—Fhi-s—profectile is
particularly intended 20 not to form secondary projectiles. Such a bal

provi ded for sH18 presant ipventignralates tocmalreatibre amommition @t accbeldnde with thee base
menber in @Qgpggggﬁé is difficult to detect in a wounded person, since even
when net al 4% the pl astics nmaterial, there is only a very small

ef f ectiQve crosStBeehd t . det ached
fromthe base nenb%grérg'awn@ﬁ(enﬁgﬁgmt@gﬁ [ ﬁer‘%ggt{ijoﬁd%?é%tp@Ethgggﬁ@'tgﬁll@eq n the
vi cinity ofinstanees ahpelicemrtion q@nﬂgadsitgbhd@ﬁﬁsmgimn%—{gﬁym@ggﬁrs%tmﬁ,m@nd can
lead to Iastlnq{,gernanent di sorders in the human body. The 'two-part

const r uct i REFSOFMItiH R0t siegtwely iravenied framdesistancerandroniseabicadlee s Raebetmtelead

i
di sadvant T TV i on t.he one hand to nuf act urin robl ens and on
the of her qﬁ?ﬁ&‘g%ﬁ@@ik‘%ﬁ?{“@"_”{oﬂés etk ‘i'\é‘gfeﬂawqﬁ’éﬁwgﬁ_fjﬁéﬁg@ﬂ@i tyolvechi 1 i ng
50 51 om | r" ERS 6EYOAG BGE) SrbROHcThalk LAY wikids i PafickBlbR g, ¥
measurl&d iadveres boatiterth difett drsthé persoait and @PtSeRtiRARRAL 2004 _2_ Furt her nore,

US- A- 4, 136, 616 di scl gses pr_o&ecti | es in accordance with the preanble to
claim1. In a prdpeeile especialy fordiand gunsaisithereiore knapndBEIBAsBA3685%wittigh, whi ch

Vari ant orCiRices A i hidRef Beinodr oivciay B maidraad o whikis n 16 fom olare
i ph I ' | i - t i I ind f
Phe base. oo PuTtated goner efisfoaddithat mEnter i e (0 ol Aol st s8R 8N <
ki neti c erpastiss matetidi beingirsettecbineliis Bageanerabaro THisTedidctiRii REGSHarRy iRRnddd
anot h var{a t, the cavity is filled with gunpowder and ignit'es, or
expl o?pvelnfy’ @EW%GCWF%%%{D]EF@@S-C cap before the target is reached. Further
nmbodi t i : hunt i ng, and [ i | shooti d
cases have comsHEapElFy L 6 Sl Sa dwnGitorhaidetemes Seipbed 4Pt  ni o
rore or | ease MEmBANh &R thierS BRA) RAIAS B 5 %ﬁr?deﬁ%Ergéh%@ﬁgegg%%%@mgtﬂhe base

body to expand. I ndividu constructions can eve Iﬁ.lsted
prior to $fecadeddp tha plastigsenaterdi, théreiig orliyps eery BRIAR Bfi@tiVOBrobe SaYibO fr X- The
feature commg t.o S|| t&;ﬁvari ants is that the inner displaceable core,
that is, {9& SHFM 7 8ell thathas beeorne detagheddronihe basesmembermanitterefore remainor m of a

e 3o Hatetgtet Sl e ARRYL ook SRR b Btk bt BenZ ot ney nave
el ati vel updzpathd, iana Lerlcag TDRSRG! pdahént dRBIdeIt iRk Mgy ur ed at | east

partly on netal -cutting tools. teri ormation in target is

dependent on nhhg twsepasimensinetiorsof théprojectio sising differcdt MBRFSE @algPs t er ns or
defi ned ea.eé(ﬂ%/j degosi.ti ons cannot be expected. It is therefore the object
of the pr@SaeEnEReaMinaisecy the pia fanddo maaularctsrien prablame end on thernthesmadd.and t o

produce a = ' L.Qj: i e that. causes hi ener gy, deposition with
a direct %?tg&lo'lfl ng?ltqegmggtbgmﬁﬁﬁnhleepéﬁ' ﬁﬁ‘f‘g row@@@gtqngrlg, dGPRSHI: causi ng
| ast i3y i stjpulajedds pelice@hsiesivrinfsst 8D Jihsi | ighegl ndl or
hi ghly toxic heavp metal s. The. pr onggf]?Iq'ﬁeegs gf&?@ﬁﬁftaﬁ];nruﬁ@%e%g té]c %tgbl e of
bei ng” ada@blaace d Srneneasuttidin smealked ballistzaoape action and have great

reliability and precision. In addition, it shall be possible to manufacture
t he



25 projectile economcally and in particular wthout any conplicated turned
parts being required. That object is achieved by the features of claim1.
The interference fit nmentioned in the claimis selected here so that the
inner cylindrical part is firmy held over its full |eng témber 2004
non-positive fit and in a front position H}the base ne er hroughout the
entire ballistic trajectory, or so that it4’s already displaced 30 into a
rear position by the firing acceleration and here comes into contact with

t he base body r 5555 AN nsi on
of the fit nec\(Iayfsdsdzitkral;/n‘i %rlﬁ?ﬁf{s S 16615 \l/sacﬁ)tsgggl%ﬁ%ﬁlﬁ ef ect glgceo\ﬁlﬁ\ttﬁH%Le fhw%asi.s

system of tbictaim 1Trea profgctieta suedatled balfstit bap envioses Beavilypwhich carriesra thormileat to
t he environment despite high penetration capaci tﬁ@a gainst hard targets. The

proj ecti | espderaﬂrﬂsﬁ)asemOn1m@actmrsthettaf@et5mram§waw%p epr@ec@iﬁtbef:wa n a
speC|f|c release in

bi ol ogi cal ) ["@Fj aﬂ& p‘egce@o'ﬁer qaé)etﬁ'%hqrﬁgy %{'Bﬁ%iat}’g%t%e ¢ \g '@&h"ﬁ%ﬂl s that
of a fuyl gﬁ%{g‘r‘ F’ttFlelBééE r‘ﬁ@ﬁmb%reopeﬁ@d’a{tﬁéefrﬁr‘i}% ?:ﬂ%( | ng §on’i Bﬁ‘é @ﬁfver id\atetic S “0

noi sture i 0 penetrate’into prope ar ge. roj ec

does not obrergyttemeatta@etmeaatcan’r@ﬁabndm@?eplmyedcamd én basther vaniaat, ihérf:Gﬁty i$ n al I
10 cases had 100% of its original I ght. The air space present between the

base menbefilegmih gh@qwdeeartdelgnlase@\%pl@w@y aevess thejballisticonapdefoce thertarggt isn

Lhetr ont APy St Embalienls 4k AR e RS BBY B Ra e M TAGER 8 Y G o
into the agyd keSRARSOMIAAN tBRE paHERhich SR freSdaady e Midet A e less

deformati on energy. 15 Deformation'is initiated by the above-nention
t r ans| H orgoniwaliyesheped beres Dhaltalghlhelotsmdlaﬂmvm@emaee éodiy togxparahtindiedian of the

base nenber is r.el atlvel easi | f ormabl e and nushr oons on Hgact on hard
targets i rEONREIGHARMEN QYEN R emeah%n wﬁy aduged Aridrite shooting Ay reprect phthaiblalelds. on

el ar generReneaien DR T, o Halle BAARGR R EMe Jiidhis b R e B SREREEHIS or' on
even in vegore 2kht rE)afh"é Hafi Gt en’thfer RS oHRXORE @ H M thelrn bPaBslidttday ander t est s

have shown, materials such as clothing etc. in front of the target do not
adversel y abdninal anredas regaon io pravided eensueg mashrbmmg further advantage

compr i bi | f{‘erh%‘ei}é&%ca{fé FoaSH Ogal 1k 1y MeYare RS LEATD EGRe duc os
250 part 1 PRREG Pl atichiry BB %‘*%Wé RE i ol o o
is al so begqgdriration mttﬁ@{argjé?% (ﬁﬂémde‘?lt@i @hﬁ%ér‘aﬁle&@sﬂmMé@r’f‘s‘isﬁerﬁﬁlsﬁe@bﬁw e,
easily recycled material and can be cleared fromtarget areas so that the

envi ronmenmathemsrmdefﬁmdrmdrgyﬁbaomﬁmnltamombe a)gpeptadcess according to claim®é
is especially efficie an 30 econom cal |ar %e scal e series

fabrication. Adbiieseh e@ﬁea@e ogwmsenbquwgn torRlsrnate e fisadyantagesned i n

depen t
mat eri‘a f@%ﬁoﬂgd Sgdsémégygﬁgcéﬁng éeec\]}-gqg%qgh%egth?@ %rgﬁéﬁéﬂ%bﬁ@ | s for
manuf act ur g4irdcRit, et & pats ﬂweade‘ﬁébnhﬁ%\b%t @fﬂacttéh? With6@lcabidiey EBngaMRANRI PN, SO
that parts, once joined together, have the sane stress. An external annular
groove at admeequeom ofei@eeﬂedwlqnemdimqectﬂmamdm Highdyetonie ibavy reetals. The
projectile shall furthermore be capable of being adapted to the conditions for a police action
and have great reliability and precision. In addition, it shall be possible to manufacture the
25  projectile economically and in particular without any complicated turned parts being required.
That object is achieved by the features of claim 1.
The interference fit mentioned in the claim is selected here so that the inner
cylindrical partis firmly held over its full length by a non-posiive fit and in a front position in
the base member throughout the entire ballistic trajectory, or so that it is already displaced
30 into arear position by the firing acceleration and here comes into contact with the base body

with its rear face.



5 space for partially receiving the sleeve core that has becone conpressed
on entering the target. Anal ogously, an additional deformation zone can be
produced in the sleeve core, in that an external annular groove is provided

there. Apart fromthe customary fits for an interference.,i for e | e,
H71n6, when the 10 sleeve core is not intended to be di s&%agcé@ae'ﬂhﬂéme

projectile is in the target, and a holding“%it, when the sleeve core is

i ntended to be _I%:GSpI aced at even low firing accel erations, the sleeve core
can be of coni clle avendimensivi ofithe Aimeaeadnribf Mistidsd ' t.Q yachi eve
an interf%%gce.fit wi th mat chi ng effecP).AfDThe rev@ﬁ%@e@fyf@%aegoﬁi W se
possi bl e, "QHSiI%S,YST@HbOfﬂtsFe can be conical conpared with the sl eeve core.

15 Manufacture ) s. base nenber and sl eeve core is especially
economi cal thr o@éﬁ“@ﬁ@%@@ﬁ%@g@t@pmw@m%@g tiheanvisamenedespite
further i g Biri heGH i re.ls. si bl.e t he use of
flat st p‘gs"t;moc'k,_“&ﬁ%&*%@%ﬁsw.ﬁgd‘%%ééﬁ?ﬁ‘gﬁ ot eIy et sl mg pr ess.
Preci se | 6iusnigmufg, isteffettad innmsdesific naphéeside i - : ' di e,
whi ch pr eﬁ%es 20 %Eg s| eeve coﬁr e”at ité enng%gg%%pﬁ'thg%é’ﬁw&é?&t into

the base FEF#RE DEGial matorialincnairaliast Thefapparaicenstid mojeatieisanalori pad bel ow
1 shows, in sectional view,

with refe : i.ngs, in which: Fig. \ _

a proj ect Hacg& g%@@ﬂégp%gg{%ﬁ% ?%8@99%&“@9;: tht & 80 mestueaabls ogenetritg. 2
shows a fintsthe\pragetiing chdrgéhe projectile, having an effect anal ogous to that
of Fig. 1; 30 Fig. 3a ang Fig. 3b show the two conponent parts of the

S 1 Al e o ey 1 S e STETE O
o 2D et bl R gk beght Therespec mesenibotwesn desaime drpsiep gt | on
capaci ty; the inserted sleeve core acts like 3 dynamic spring on impact on a soft target (ballistic soap);

deformation is effected anly in the frontal region of the base member, the sleeve core

disptaced rearwardly into the annular space at the rear side itself absorbs virtually no

deformation energy.

15 Deformation is initiated by the above-mention translatory movement, so that the
resulting projecting front region of the base member is relatively easily deformable and
mushrooms on impact on hard targets in the manner of a fianging on both sides, that is, it
spreads. On softer targets, there is bulging accompanied by a frontal cross-sectional
enlargement. This type of compaction of the two parts prevents dissociation even in very

20  hard targets.

It has unexpectedly been found that as tests have shown, materials such as clothing
efc. in front of the target do not adversely affect deformation of the projectile.
A further advantage consists in the minimal resulting mechanical sfress on the
weapon; the compressibility, especially of the rear part of the projectile, reduces wear in the
25 barrel, so that projectiles according to the invention are also particularly suitable for practice
ammunition. In that connection, it is also beneficial that the entire projectile body consists of
a single, easily recycled material and can be cleared from target areas so that the
environment is not harmed.
The manufacturing process according to claim 6 is especially efficient and allows an
30 economical large-scale series fabrication.

Advantageous developments of the invention are described in dependent claims.




Fig. 6 shows a cup produced by deep drawing, as a prelimnary stage for

formng a base nenber, and 10 Fig. 7 shows a further cup, as a prelimnary
stage for formng a sleeve core. In Figure 1, a cylindrical base nenber is
denoted by the nuneral 1. This base nmenber is pressed inJgrsuMilesBBN2604 Nt O
the casing 10 of a cartridge for pistol a nition. In the sleeve nenber 1
there is an additional nenber in the formol a sleeve core 2, 15 which

together with the sleeve nmenber fornms, with no transitions, the projectile

tip. In the | ovwkle ¢heipeehaoidehtijas matepiaiot the Baddveembérsand the slesleddordlhstemiyhaped
annul ar space 3a, which, together with the blind bore 3b above it in the

sl eeve cor Bashenehis far manutaature; shaomalerials piso averarcidenticabihersyatbxpansidesat teat by

the letter S the .centre of gravity of the projectile, is also nmarked in
Fig. 1. 2opafﬁe°'éﬁ¢d°'f‘%{i{999tg%ﬁa‘f% eg?’@%\?’éegéore 2 spaced fromthe bottom 4 of

t he base nenber | | oot i ry!Frgith . jectile
hits a target angﬁ.se?ﬂﬁﬁﬁﬁas. a%&g@g?&%f}@@%éﬁt{%%a . \fﬁ[m%gg {nmg(@?%é}gerﬁé%sq ble to
def or m§ hesyaceifc ohitiaty r@@eitriﬁ%me%ﬁéé%&br% tHERMAS becdrie é@@ﬂ%n%ﬁ@riﬁ%ﬂkhe same
time surrounds the tip of the sleeve core 2 at the edge with a flange. 25

Even if thi@rgetansl atory di spl acenment shoul d be effected only to a slight

extent on accoupt of the se]ected ss.rati os between base nber and

sl eeve core, t ”%%%S'mﬁlaﬂﬁ dﬁﬁr‘@i’%}e@@e@@@ eHW@“Q@d@@@rﬁ%&CH@ﬁ N so

that the epbidfodBss aﬂﬁuléﬂﬁo%)e%%ﬂz@@ﬂ’ﬂﬁ? jectile is preserved intact in
as &( € y pra )

t he target, enonstr at ctrcal tests with weight neasurenents. 30

On the one handipdrifresn theadstomanets fones d¥erfeedn¢e it f_xarBple, WTInG heattier hand
the front end outer dianeter of the projectile enlarges, so that the

del i velly otleaussnts/s net inthadadip perdisplaged weththereiectimisan the target andeaboltiingd - on
e DaS) o bl BB AR R MR P Bl o AR SE TSR, B
strength thé\)é_Q:oRarﬁ gﬁtdvfmbﬁcdl eoﬁflﬂgcm%tgwggrcﬁashard target it behaves like a

solid body project out havi ng advant ages thereof. The

def or mat i owittothe boe ipoaeett dchieve anintsrfopsed dit ﬁitmrinateﬁinp RffedtdThé revetse opliomeans
and features known per se; in garticul ar, these include the hardness and

ductility igfikewiee passible tiabis dheiberesan be coripa semparediwith e sleavegoes. t he
E;gjnegﬁgﬁ |to ﬁ;ﬁg@&uﬁ%fﬁ%ﬁgﬁar@ lére?ﬁsémﬂoe%ﬁg s!gévei t%?en fsie%Séciatlllﬁré%ct)ri]o%}ca ave
through the use of deep drawing processes known per se.
A further increase in efficiency in manufacture is possible by the use of flat strip
stock, which is fed via a roller to the relevant stamping press.
Precise joining of the two parts is effected by means of a shaping die, which presses
20 the sleeve core at its end face with a positive fit into the base member.
Exemplary embodiments of the invention are explained below with reference to the

drawings, in which:

Fig. 1 shows, in sectional view, a projectile according to the invention for pistol
25 ammunition;

Fig. 2 shows a first variant of the projectile, having an effect analogous to that of
Fig. 1;

30 Fig. 3a and Fig. 3b
show the two component parts of the projectile shown in Fig. 1, prior to




reference nunerals. 10 The variant shown in Fig. 2 has a | arger nmass
conpared with the construction shown in Fig. 1, the deformation in the
target causes only nushroom ng, which is facilitated by the peripheral
annul ar space 3c. The hol |l ow space 3a has approxi mately iﬁgﬁ as
it does in Fig. 1, but has a snaller dianeter, so that t 8% a b¥P200F

di spl acenent path for the sleeve core 2 |sslonger 15 The constituent parts
of the two-part projectile are illustrated in Figs 3a and 3b, prior to
assenbly. From Fig. ggeh B[COHjunCtIOH with Fig. 3b, it is apparent that the
radius R~ of the ogive is the same in the transition region of the sleeve
core 2 and the base nenber. In addition, the length L of the cylindrical
part of the sleeve core 2 is narked, which is 20 al ways shorter than the
correspondi ng riagds sshows arirdyasiantat apesiectile withreducassicashet behavigsrpar t s of
the base nenber 1 and the sleeve core 2 to be slid together are matched to
one another in the manner of a so-called press fit (force fit), a conicity
of 0.0& mm f aci t t W | at the
parts Rol 0 t aget Her e e o B e o Do AP LA e gt
even in the case of any 25 tenperature gradlent between the parts. The
exenpl ary enbodj nent shown Figs 4 and 5 are based on the sane principle.
Conpared with '% Bshowpa CPOU@"%H@J?%@H‘%@SWMQ@%%ﬂﬁmléa%ﬁf%ﬁ@hf@@'@a

di spl aced towards t d and the rear end respectively. The
projectile shown inqgméﬁﬁﬂhﬁge@gnstructed with thinner walls conpared with
Fig. land is therefore nore readily deformable; 30 it has a | ower ricochet
characteristic. The construction shown in Fig. 5 has a | arger nass and
hence ® hi gher fpgnet shovisenfurtherTuseast eprsliminagGtagefordapzing apleedtneoret her
advant ages are mai ntai ned, so that a high energy deposition in the target
is still effected,; Iikemﬁse, it does not disintegrate there. The length L

[ tati t ' Ll.e I bal I'i sti
raectory of MeaEs<lRaffsh pptel fdenbt B Hemera, S e "then ™t he
cylindri cahembeﬁysregﬁdan Rngdromanne? it e o'ésﬁ#g 19%?@@&%«1@& ¥ pistdl BRPRARBANG! Y

selected fit- is already displaced into the annul ar space 3a at di scharge,

so that the frdnthesieaveomenatier titikerbissan adsitivoal nderhbersn the forsed astetverosierons

ree oo, SR R e s B FE AR g A S B hE OB e85
db | ]

G opaced Ter PR EFLR Al RS gifilériibe A0 aIRA Pl kth?ﬁ s el

mushr oonedo§éthertwiahd bid béeé Btysﬂs@mat ih eGfeRathred, fdn'ﬂ@ ah 'eﬁabsea SNy, 1o the
surface (clothing, etc) and hence the penetration depth of the projectile

is reduced and Acirautas symbsd, denotedhydrietier Stha centra of giawity of thecprojettleds |

resulting in Ie% rﬁ§|stance The wound ballistics are therefore further

i mproved, W& MBI I pkoj ectile tip being able to cause injury before

firin ndl or t r ni cal
RAGIOF | U UGS ot e Sl PR il ot BUIEE0N i Sl @il DR

damage.” Ducti | nbac (commercra rass al loy

Trier \l zgigiided @b andit Meﬁehﬁnﬁen RS F@fécﬁlb'h}ts bnarg@@nﬂetrmb@bgamgtlthe

stock, has proved success for manufacturing the projectiles. As is
cust omary hattoank ot id thentfarg nmss:bleste defornt thlespromtl ealip in@i specifi camann&wt (round
bl anks) were used to ke a 100 o homn for the
bace 20 meMRVOOS akATIe AR T Ou e N ke Topve o 2 & 1B RS800N & ot he
sl eeve cor n he conplete exclusion of turned parts and the use of

. ge, . . .
conventional “deep drawi ng and noul di ng processes nade possible by the

proj ecaq | e for nEyearfthd aiaiery ARACEAENFBONE BE bHERed @msi W 4 sigheddintent he
i nproved end-bal listic properties of the projectile The subject nmatter of

t he i nventdceeuntsf thaseiacted nfass raioabetwean bamemberfamud s&aeue coreathe bage 25

rojectiles di aneter) a d f r t hat
Povever || ek 298 e sleaesoraremerial odetenss bgbie cgemarcb s age:
proj ectil eﬁro;ectlle is preserved intact in the target, as demonstrated by practical tests with weight

measurements.
30 On the one hand, this produces an energy conversion, and on the other hand the
front end outer diameter of the projectile enlarges, so that the delivery of energy to the target



29 Septenber 2004 g_ Cains Small calibre deformation projectile
conprising a copper/zinc alloy, consisting of an outer holl ow cylindrical
base nenber with a rear base and an ogi ve-shaped or conical front region
and an at |east partly cylindrical sleeve core inserted i S‘é&‘i’e j i nNQ
beyond t he base nenber, wherein the sl eeve core cl oses o??, 'tlﬂbg*m
non-positive fit in the base nenber, a hol 1w space and is fixedly held in
a front position and wherein in the target the base nenber nushroons,

characteri %Qﬁ*ehﬁﬁédlaérhfhﬁ%aﬁk%ﬁﬁé la?égr?’f&%eaéﬁga slidably inserted with its

cylindrical part in the base nenbe in that, at |east on inpact of

the projectile (fe positivetengademmenedf the tiopdrisewhiol BefectbdR th ﬁ%ﬁﬁer‘-‘dﬁi@etﬁ]g) I's
di splaced axially into the annul ar space (3a), into a rear position, and
with its rEerahighimgehapicalstrergiie b the pwiestint iadhe vdselof a herddarget ittbetiaves lik2.

chat the bas R BIERR wfe il Ge BESRAaGRs Reiisi ot or “Uhe i dentcal |

coppedzg nc. a1 1 OFhe delorRiHibh o bRIGIREERBEBIAR AN Sl frfe B0l fi0ad L

claiml or 2, characteri se at an I nte ann

provi ded t teaturebsknolve pr seyin partidutee, theseendiededie hafdhesstandSiRlillty §Bhé Rarials

deformati OM%Oj ectile according to claiml or 2, characterised In tﬁat an
external a 8 FOrGRPeNEng dimensioniaa af the peiestielnadse core (2). 5. Smal |

cal i bre def or mag,i ' ' ding to claiml or 2 haracterised in
that the blind Ihcﬁ%(@%qq{ug}étﬁ%d(%&P%’ﬁgfg&é@'ﬁﬂ%ﬂ‘;ﬁ‘?mhﬂe £N gy NGSaNiee sl eeve
core (2) hap¥erequficedlty. 6. A nmethod for the manufacture of a small
calibre deformation projectile froma copperlzinc alloy consisting of an
outer Hbl | ow cyTherianiahowadeFigethasa laigehmass eampdredwitathe canstagtioesteiaaped
or conical. fFr.ogt region and an at |east partly cylindrical sleeve core
inserted i'fi "4h rBF’@fg ERRlaS In Kedargetaausasaady mushsedming.vrieh ia faciiéated Biethe core

cl oses of f ' RERY bipd o th se._menber hol | ow .space and
is fixedl ypenrgh%{lal %\@i%ggﬁe 3503;1% hé"?\"gﬁp&{:g3883%%%@@5’%%5?@%!0“&5@@%itn in
the tar get ddeién Pigs® bUPRARGS sTIRNGARETy, sofA Bidi 3RBIabEmEN B! BinBaRE dreDer
and sl eeve core are manufactured solely by deep draw ng a noul di"ng
 processes Gel2ixlongesnt the cylindrical sleeve core is pressed into the

hol | owH)cyI i nder_ of thei base nmenber with a force fit, such that at |east
bet weel? t he basHEAeAsityent gadsQidhe woagt nreiettimareplusisated it figsraa andwlb, erios pace
ext ends a%%?enﬁtﬂf entire inner dianeter of the base nenber. 7. A nethod
for manuf acture o' a base nenber according to claim®6, characterised in
that circul ar d8gsFi B@"}pmhﬁ N | @%@ } i (Ao

bei ng shaped in de_epgadr awi ng p?%i@gggg %Ita PT@W’%@*P?B #qsgﬁa{&g}aésj‘@?enber
and after igthesameduhettranaitivmregionmh theaiorge soredeargddhd badermembadet er mi ned

| engt h of the t1as ) HB}%IA 8. ﬁ met hod for manufacture of a sleeve core

according to cl aiaﬁﬁi'g?”, eagth & of e gylingdrieal gert of the slegve enre @4s matkegwmiitield f rom
flat terd 1 J i : ed in de draw n rocesses to
a hol I@(?W- C@ﬁyg&b?@%ﬁh%@%@érﬁ%pgﬁ@%f%gg&ﬁ ﬁlrneéﬂie?gr ation ge?ng. squeezed
to the predet erfierisnateRef he@harts BEhS baRvRerdBae! %rg}tthf‘ﬁlgﬁﬁge%&ﬁé digng to at

| east one of clains 7 and 8, characterised In t materral is
strip stodrgelher arematstied toomeanothet iethe mamnes ohapo-ogledrpesss fib(forse ad ng and
o claim6, characterised in that a

d i . . t had, di t

0 200y O BB RSuBRSar bt Srona it o s
t oget her i ' : ' : | . i L fit and with
ot ansi (LM OFRUN9 RPN F kBB ARG R PG el e R e Branyt =Y ™

zuoj e 2BV] cerhperhivrd gratlientBetwdenahe pargal cal cal ca] ca ca] cal] ca] ca] ca] ca] ca] ca] ¢
aU] ca] ca] ca] ca] ca] ca] ca] ca] ca] calU] ca! S

| <l 11 O###s\ $$$PVE eeemglagssabadinents sopn]Fios4 amddhereasdd ol the)saajeqrincipkca] cal ¢

o) <o G oM GGl TS Blices hids odniero sftkb s1sREoal cal call ca
| eal cal calgirgeheManly e a6 NG A SabaR RN A ek sel ool oal

a] ca] ca] ca
constructed with thinner walls compared with Fig. 1and is therefore more readily deformable:

30 it has a lower ricochet characteristic.

The construction shown in Fig. 5 has a larger mass and hence a higher penetration
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In practice, it has been shown that the variant that becomes displaced at discharge

has proved better, especially in police action, than the variant that is not displaced until it is in
10 the target, because the more markedly mushroomed front portion delivers a large part of the

kinetic energy to the surface (clothing, etc) and hence the penetration depth of the projectile

is reduced and at the same time produces an intensified shock effect, resulting in less

resistance. The wound ballistics are therefore further improved, without the projectile tip

being able to cause injury before firing andfor the projectile tip being readily susceptible to
15 mechanical damage.

Ductile tombac (commercially available brass alloy of the firm Trier Walzwerke
GmbH, D-54296 Trier), especially in the form of strip stock, has proved successful for
manufacturing the projectiles. As is customary in deep drawing processes, first of all circular
discs (round bianks) were used to make a cup 100 of the kind shown in Fig. 6 for the base

20 member 1, and a cup of the kind shown in Fig. 7, a cup 200, for the sleeve core.

The complete exclusion of turned parts and the use of conventional deep drawing
and moulding processes made possible by the projectile form permits an economical
manufacture, notwithstanding the improved end-ballistic properties of the projectiles.

The subject matter of the invention is intended for practical reasons for small-calibre

25  projectiles (up to 0.5 diameter) and was designed for that purpose; however, it can be
adapted in similar or analogous form also for larger projectiles.
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1. Small calibre deformation projectile comprising a copper/zinc alloy, consisting of an
outer hollow-cylindrical base member with a rear base and an ogive-shaped or conical front
region and an at least partly cylindrical sleeve core inserted in and projecting beyond the
base member, wherein the sieeve core closes off, with a non-positive fit in the base member,
a hollow space and is fixedly held in a front position and wherein in the target the base
member mushrooms, characterised in that the sleeve core (2) is slidably inserted with its
cylindrical part in the base member (1) and in that, at least on impact of the projectile (1) on
the target or in the target, the sleeve core (2) is displaced axially into the annular space (3a),
into a rear paosition, and with its rear end face (2') comes into contact with the base member.

2 Small calibre deformation projectile according fo claim 1, characterised in that the

base member (1) and the sleeve core (2) consist of the identical copper/zinc alloy.

3. Small calibre deformation projectile according to claim 1 or 2, characterised in that an

internal annular groove (3c) is provided towards the front in the base member (1).

4, Smail calibre deformation projectile according to claim 1 or 2, characterised in that an

external annular groove is provided in the sleeve core (2).

5 Small calibre deformation projectile according to claim 1 or 2, characterised in that
the blind hole-like bore (3b) or the cylindrical part of the sleeve core (2) have a conicity.

6. A method for the manufacture of a small calibre deformation projectile from a
copper/zinc alloy consisting of an outer hollow-cylindrical base member with a rear base and
an ogive-shaped or conical front region and an at least partly cylindrical sleeve core inserted
in and projecting beyond the base member, wherein the sleeve core closes off, with a non-

positive fit in the base member, a hollow space and is fixedly held in a front position and
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7. A method for manufacture of a base member according fo claim 6, characterised in
that circular discs are punched from flat material, the circular discs being shaped in deep
drawing processes fo a hollow-cylindrical base member and after a subsequent calibration

being squeezed to the predetermined length of the base member.

8. A method for manufacture of a sleeve core according to claim 6, characterised in that
circular discs are punched from flat material, the circular discs being shaped in deep drawing
processes to a hollow-cylindrical body and after a subsequent calibration being squeezed to

the predetermined length of the sieeve core.

9. A method according to at least one of claims 7 and 8, characterised in that the flat
material is strip stock and is fed from a roller to a stamping press or stamping and drawing

press.

10. A method according to claim 6, characterised in that a sleeve core is inserted in a
base member and in that both parts are pressed together by a shaping die at their end faces

with a positive fit and with no fransitions.




