27 August 2004 1 Reduced-cont am nant defornmabl e bullet, pggfgrably(; r
smal |l arns The invention relates to a defornable bullet corré?%%ﬁd%ﬁg to
the 5 precharacterising clause of the first claim A deformable bullet is
known from WD 01/02791 A2 which is designed especially for hunting
purposes. In the front, tapering part of;_the bullet, there extends in the
| ongi tudi nal axis thereof a hole, the cross section of which narrows in
mul tiple stages starting 10 fromthe tip. Wth this bullet it is intended
to achi eve dEefinesfi~qiaftemipantdeformhble Hildetasprefanabiivofionfsuald i npact
speed and adapted to the gane in questi§ngAt present, 9 ' mmx 19 mm
calibre cartridges in the formof full- ] acketed round-head bullets are
used for small arns, in particular arnms provided for use by the police. For
safety reasons, efforts are being made to replace these bullets with a
type of bul | ébetHaientson gedapedp e eolpssppie riughet qoresinding ttar gee

nedigim _Def ofpRhl 1yl g kDoMWL LPMhe: PIi i y,20 art vary consi derably

in terms of the energy tha ey release in the target nedium of density 1,
in particular in the human body. 25 30 The object of the invention is to
bu] | et .

optim se the_ext rnaé and_target . balljisti of Q In,
accordance wit ﬁe%{mﬁl %)%tr:l}ulﬁi?gtjf‘isg KRR lﬁiogln‘_,ﬁgt%e/roé% A%p?ﬂ?ﬁﬁhdéa %%Slﬁ?e%ugust
2004 - la aedpéaramabl sobuuheing PudpodOdh MaRt robnt heabavalyt baht cansi sts
the bullet, there extends in the longitudinal axis thereof a hole,
the cross section of which narrows in multiple stages starting
10 from the tip. With this bullet it is intended to achieve defined

deformation of the bullet as a function of the impact speed and

adapted to the game in question,

At present, 9 mm x 19 mm calibre cartridges in the form of full-
15 jacketed round-head bullets are used for small arms, in

particular arms provided for use by the police. For safety

reasons, efforts are being made to replace these

bullets with a type of bullet that is less prone to passing right

through the target medium. Deformable bullets known from the prior
20 art vary considerably in terms of the energy that they release in

the target medium of density 1, in particular in the human body.

The object of the invention is to optimise the external and target

ballistics of such a bullet.

25
In accordance with an aspect of +the invention, there is
provided

30

35



S of a jacketless netal body with a front part tapering towagds,sthedyi p of
the bullet and a rear, substantially cylindrical part. In the front,
tapering part of the bullet, there extends in the direction of the

| ongi tudi nal axis thereof a cavity which is conposed of a cylindrical part-
and at |east one 10 conical part adjacent®hereto together with a blind
hole. The bullet tip takes the formof a "forcing-open plunger", which

seal s t he openidedoimaitlieebplildtetnvart embedjamredtt of tihe t@mdrityon Tdmsists

f or cgng- open n j f,.a S [ i.ng iLn _the bullet
tip, k‘S\Nhi ch hecf'fdléi ggéa%le'ctg?%%Zﬁ%fgabg?gﬁgggx%?ﬁgﬁgglg J%% ?gf%mtn%e %%arrfd;sv\est part
of the cavityth® kéP G AdeHatldetTied bulcker, substaitigilpy ¢Héndnieaiti on may

al | ow defi nedyardef o4 ki BFontTneafarichNgsAPeR PldRgeier Whehe S88L3qLhe
opening of the cavi ,t]%%?l nthe bullet with its head, 27 August 2004 2 is

A , €a .
pressed into th&MRafiiSrtiport mpactonmitidingd extgydieserly @ FABLEAperi ng part
of the bul | etwhilbadys tdoaposais bEogns/10utirfdampihe Lpeat Ngaet &ke cavity. The

bul gt is deforned,into a,. mushroomli ke s e. fornpti o f the bull et
bodgﬁstops WHehFRe peaﬁ:gr 55 AE ftngh%rr‘?tfjhgogeg:glgf:e‘f%oﬁyb Js“%g‘og%nd‘@re
sufficient fdmldeforirathbes thkefdei @fmat!rchedreopeaupliofgetrhe widlchet body is
i nf1 uenced esagnti ald wobidd1enl old Quh00: 86! PLardl BE GOTBOS L) 0B 0f the

material and its properties an € geonetry o he cavity an t he
f or ci ng- open IEGHBETOPSThRL EHIRF0SPRT 16/ S 0P L tahée@illﬁeéﬂi@ﬂ)d@em@”rﬁnal imccordi ng
to the inventinenbhBldtndisatd chehdy is58%oind@096 GORRGIK Clbdnadlp - 45% zinc
(Zné and 0%, 4% ] ead %Pb%ﬁ B% anneal ing with subseguent tenpering, a
tensPle stre %ﬁﬁ FREFYEH 28R WHmB e %6y NhenPl it P81i el d poi nt RpO. 2
of from150 NInmm2 to 250 NNmmR are achieved. The material conposition
together with the ratio, achieved by the heat treatnment, of yield point to
tensile stré@§t Rudlitecic@ePdpaat? dicofinvheting Imay apdew idgfacedwi th t he

target body wetdhontcidie fear %rcing—open plunger, which seals the opening

of the cavity in the bullet with its head,



fragmentation. The material conposition together wth theasgagi-atamheat
treatnment result in optinmmdeformati on behavi our, which prevents
fragnments from breaking off during mnushroonm ng of the bullet body when
such bullet penetrates , into the target body. Mishroom ng without
fragnentation | eads to defined energy 27 August 2004 - 3 output and-thus to

ati : bul. in th b | iS. , '
oor e B b Bl BB, M B o ok BB o 5 b0l e
target , bod except when ysed at extrenFI cl gs _rag Ne) Tjgoe syr.face of
ey Bemy IR aHt TR Brneeingsd P CRURE Tieh bR & detormp i e
' E)Q'?wggln(la may. 150 r ?er I " oxi nat el Ib %gen 2 Ba:ldI pme Y
T o o TEvBURe ks Berafiafof oh el paRF by SBps @“ﬁﬁﬁ%ﬁg@fvaﬁ%qen gg%gm es
[ h ' f bul | body. The def ti [ t
bl 1 ot BIRGE TP B QG RBPBt9 s opt | mum shape. i this case in
particular by the shape of the cavity and of the forcing-open plunger 15
sealing it. The forcing-open plunger sealing the opening to the cavity in

2 1 ul o, o SoBintade BSRRORF e To iERRofl % rwefior 2ot R e BRBGE 1 n°

h b dy. The. k has .a di t f i mat el 0 d i
S0 muoner s B KomrboRiol e AR RrSHesfes SRPER Hedetcht ﬁgm%vigﬁr?c%‘i tis
bt ai . th hank is dri into the blind hole, the air

iont ?Ihge Iﬁi‘eﬁré"ﬂ%%’%en\r{r\ggﬁ%egbgpe,s ?Re !sflanrkl ;/gnf: gt ?eneg onI gne gi ge. The

head of the forcing-open plunger is divided into two 25 hal ves, of which
the half facing the bullet body and sealing the opening is conical in

shape. 'I]-r{éeco%?p%%ﬁign Ia?lhfe’butlet body material according to the invention is indicated below:
55% - 100% copper (Cu), )
0% - 45% zinc (Zn) and

0% - 4% lead (Pb).

By annealing with subsequent tempering, a tensile strength R, of from 250 N/mm? to 450
N/mm? and a yield point Rpo; of from 150 N/mm? to 250 N/mm? are achieved. The material

composition together with the ratio, achieved by the heat treatment, of vield point to tensile
strength effect deformation of the bullet upon impact with the target body without the feared
fragmentation. The material composition together with the associated heat treatment result in
optimum deformation behaviour, which prevents fragments from breaking off during
mushrooming of the bullet body when such bullet penetrates .into the target body.

Mushrooming without fragmentation leads to defined energy



the tip or cap, projecting out of the bullet, is parabolicg, Aﬁﬁégqﬂ%4mhen
viewed in section. In this way, the bullet tip is particularly favourable
with regard to flow 30 dynam cs. Mreoven, -the cap of the forcing-open

pl unger may conprise a bore which is central relative to the |ongitudinal
axis of the bullet body. As a result of the bore, the force effect and
def or mat i onobépati end &hes tei déoetedathopacfi thbéabulbesoin tie gedsgedhis
bore may be,k 27 Auqust, 2004 - 4 | i pdrical,_ conjical, cone-shaped or
Counded. |t PRAY ‘agnd%Btlﬁ B?Yaprs%%ﬂgfﬁlﬂaub.l%tnwtkssﬂgmﬁ?p%%f erably of

appr oxi nat eky réciivk0y2pfaveaddardbmnBh8EiAY FDEhOPEREHEgh OfhaPPL Pxdiat el y
0.5 Mmto 4 mm preferably of 5 approximately 2 mm The opening in the tip
of the buII@Pdﬁed?XHQEtan9FiHE@@C@F e%hé@@ethﬁl@S@iaﬁﬁg%r of

approxi gately between 4 mmand 6 mm preferably approximately between 5 nm
and 5.5 mm The 10 wall thickness in the tip of the bullet body is thereby
reduced far Teroaghfhoe oft thanbulséat cboingief tiheedul tied thbdynd©s her

achi eved. A _further_ factor influencin ti mum mushroom ng of the 15
bul I et body“P§ ERB aéﬁFﬁ,l?.%PpFﬂﬁlm%ﬂﬁfg,b%?w?%% NP tFANHO? ¥t shape. The

cylindrical pparkrablyhgpsaykivaPasy anet #BGH N2 Ofim 2PRE OXi AL P Y2 g tOo 7 nm
preferably _apprOX|nater 3 mmto % mm Adjoining this is a conical part
of approxi naRBRF9VEsniheoskidimg peledrrabeyioviapproxinatiedyrd]l Samin Thi s

conCalopa” ebagEiar et EORLLGRSLS S RLEY BURLAYLATI! cal P, e
60. A substantially shorter conical part. with a cone angle

The deformation behaviour of the bullet body is further
determined by its optimum shape, in this case in particular
by the shape of the cavity and of the forcing-open plunger

15 sealing it. The forcing-open plunger sealing the opening to
the cavity in the bullet body is composed of a head and of
a shank adjacent thereto. As a rule, the shank is
cylindrical and is guided in the blind hole bore in the
bullet body. The shank has a diameter of approximately 2 mm

20 and is so much larger with respect to the blind hole
diameter that a press fit is obtained. So that, when the
shank is driven into the blind hole, the air in the blind
hole may escape, the shank is flattened on one side. The
head of the forcing-open plunger is divided into two

25 halves, of which the half facing the bullet body and
sealing the opening is conical in shape. The second half,
the tip or cap, projecting out of the bullet, is parabolic
in shape when viewed in section. In this way, the bullet
tip is particularly favourable with regard to flow

30 dynamics. Moreover, the cap of the forcing-open plunger may
comprise a bore which is central relative to the
longitudinal axis of the bullet body. As a result of the
bore, the force effect and deformation behaviour are

reinforced in particular in soft targets. This bore may be



of approximately double the size may adjoin this conical 2% park:bgfere the
openi ng undergoes transition into the blind hole for guidance of the shank
of the forcing-open plunger. The cylindrical bore is |longer by at |east a
fewtenths of a mllinmetre than the shank of the forcing-open plunger and
30 has a length of approximately 2 mmto 7 mm preferably approximtely 1
mmto 3 nm cuhindsiedapt ednfoal hecoragsthapéd ohersivaidd ofIi Head of ci ng- open

| . 27 ,August -2004 - 5 The. f of cing- | i sts of
ead Ty e niPEPHaPt SPPEQETRALSRED ok Bl Yot hyPEnd {HAGERREY B2 Used, | or

exanpl e, orapproksmatehyas wiNtozdNem, ahndN A AR EORPETEhe Bidegiadabl e
pl astics are_al so adyantageous. Moreover, the 5 small |ead content 1n the
bul | et body®EoRPPFBttEatedyt hed BRehe ebtpospidferaxtemito the prevention

of toxig cgﬂbggkgﬁgkggyo% %@e tissue. The bullet may thus be designated
as reduced-contam nant.” 1 “the forcing-open plunger consists of

pl astics, a nmetal powder which causes particularly good X-ray scattering,
such as for tungsteg or the material barium sulfate
Bfe

o
(BaSO4) is ThE | BREaiPs $hetheal hel¢ Pt ity MLyl hdsiqadkes it

possi bl e toshapd &iehfreiffe 08N A SaPb bEBTatdL § WoddSSUYy Ofn they t ar get
body, especially when, due to an unfortunate circunstance, the

f or ci ng- opeh ™pt upEREeRAR] YerpRECSEPR At v dodrwrRn He meragichi g b | &the core.
20 I n pgldi ty [ Vi f | npagti.n bul l.et is

i nfl uenced xl%’ﬂ% h‘téﬁjg%gxgég%);%% h%?%gtg%?oé@%heeo kf%lrrhg?tngrgjoo%er%sgltd%ed:eelpy The

coni cal partedficethefaeasnafigh hfor fasicimgs apesh piaimigey 5 tHeamad it o t he

opening to é£§§ to be achieved.

A further factor influencing optimum mushrooming of the

15 bullet body is the depth, i.e. the length, of the cavity
and its shape. The cylindrical part of the cavity has a
length of approximately 2 mm to 7 mm, preferably
approximately 3 mm to 5 mm. Adjoining this is a conical
part of approximately 1 mm to 2 mm, preferably

20 approximately 1.5 mm. This conical part is adapted in
length to the previous cylindrical part. The cone angle is
approximately between 50° and 70°, preferably approximately
60°. A substantially shorter conical part with a cone angle
of approximately double the size may adjoin this conical

25 part before the opening undergoes transition into the blind

hole for guidance of the shank of the forcing-open plunger.

The cylindrical bore is longer by at least a few tenths of

a miilimetre than the shank of the forcing-open plunger and
30 has a length of approximately 2 mm to 7 mm, preferably

approximately 1 mm to 3 mm, and is adapted to the length of

the shank of the forcing-open plunger.



cavity of the bullet body, which opening is shaped Iike a;25chapfeps The
opening is forned over only a fewtenths of a mllinetre of l'ength in this
coni cal surface, which has the sane cong angle as the cone angle of the
head of the forcing-open plunger. 30 Wien the bullet hits the target body,
the head of the forcing-open plunger is forced by the inpact through the
openi ng i n The baktdngbodgnfpishygri adwstées cyf i mdréadt £ reartaodride.
cavity. In e_praocess,.the rear conjcal t of the head pushes the

mat eri al ofE?ﬁE %ﬁFnS&gP|anP?ﬂ¥eEHY %@%sfgébdﬁay ??tﬂﬁ?i; ﬁ%ﬂy out war ds,
such that ié&xhfplefnoepastand sethesls tPn bagiyar ds1 @RRESIA ot dfer.
direction of mpvenent of the bullet body, thereby |ending the bullet body

a nushr oom BiPReIsadpRle\RbaSEhes cokrf cal Spardvattagrowl |Nerewayr 5 i nges
on the tapegj,n9;coniL§aloR of -t CAY] € ' f.t.he head of the
f orci ng- open plunger isO g%%%p%%.pﬁﬁe@%%%%téﬁgfg %#£%¢ka%é%ﬁc§ﬁ %Eﬁt of the
head of thgréateshgpopenbptuageent stenehd gsrdyera faw degreesct han the

le of the.copical part of.th ity of the 10 hullet body, such
Chat 11 penGtPATBLIRBEPD Phi5'e nrseoCon Lo HAHICOmahcRBRIRY and i o i hen

stopped t hedesiJhgtegeoseiéi€Se@icéheakithid,gt, body and of the forcing-open
pl unger are confornmed to one another, in particular with regard to the

geonetry-of the cavity, in such a way that, 15 when the bullet body
penetrgjes {ptppLhe target body $ b et_.body. does .not fra nt. during
mushr oom ng. At theoreargo?&?hepjb% 5%‘? ,&grl'sclosnﬁsca(%/f rpg‘Lcaesstslcfss’ fao%?nﬁ?toal
central |y rebedévewhibch heahongipari hablaxiy g@fod he-dui) |wiat 20 {the, depth
amounts to aggroxi telg 0.5 nmmto 3 mm

such as for example 1ron or tungsten or the material barium

sulfate (BaS0,) is included in the head of the forcing-open

plunger. This makes it possible to find the forcing-open

15 plunger in the tissue of the target body, especially when,
due to an unfortunate circumstance, the forcing-open
plunger has become separated from the reméining bullet

core.

20 In addition, the deformation behaviour of the impacting
bullet is influenced by the shape of the head of the
forcing-open plunger. The conical part of the head of the
forcing-open plunger is clamped into the opening to the
cavity of the bullet body, which opening is shaped like a

25 chamfer. The opening is formed over only a few tenths of a
millimetre of length in this conical surface, which has the
same cone angle as the cone angle of the head of the

forcing-open plunger.

30 When the bullet hits the target body, the head of the
forcing-open plunger is forced by the impact through the
opening in the bullet body firstly into the cylindrical
part of the cavity. Ih the process, the rear conical part

of the head pushes the material of the thin wall of the



preferably approximately 1 nmto 2 nm The cone angle is ,3pprRXLnafgly

between 70 and 120, preferably
t he cone angl e

and depth. The recess may taper conically to a point,

approxi mately 90. The di aneter depends on

but a

25 circul ar base surface may al so be provided, such that the dianeter of

this base surface may vary by approximately O mmto 2 nm the dianeter

preferably beiligtappdgxpmawekys, lsunh Thatritess tsrhi &pahsendonddrasd to

t he geonetr

propel | ant

gvtes the flow behavi our of the 30

h [ 1 b o0t
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throughga j
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weapons. Thpedeteontibheobuthethédd o8 chappseding-epehubleigdedys (2),
whi ch, as is_not ho$g here, is coated with a thin layer of tin of
approxinateF§°Ep8§n1 Rd“gnet 3ne C vk ot

1

&.enbodinent. The present 27 August 2004 - exenplifying
F$

kpl| Ehapeat WHepyt ecﬁggﬁcébcpabh,Ofohh%.@mbh@tﬁb@@Yarged sc?le,
d . bul (1 di to_t i nvention for
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fgebpkhe pFembedl (B3 chHhe dagad

openi ng (4) tAk #oreaubly¥péR) plingbe 1aPshi e Pak{ £6fe@fd% byl gty body

(2). 10 The forcing-open plunger (3) consists of  a head (

and a shank

(8), which kRS §°§9béﬂah@iQfl?h%nﬁmmé¢ahiQmeie¢fth®mfcaﬂkt%e%? %W?i)Thed
head [ f ' the tj f he e and a
coni cat? pur PEOTER°BEAS, BubRPehcy LOIRLAR cdlee LHRLEY b it

15
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®peni ng (4)
of the cavi tyni€b). pkot afr ohlynasavityemsdNsSs tien CaporPdd hase fe partabol i c

geometries of thé bullet body and of the forcing-open

plunger are conformed to one another, in particular with
regard to the geometry of the cavity, in such a way that,
when the bullet body penetrates into the target body, the

bullet body does not fragment during mushrooming.

At the rear of the bullet, a conical recess is formed

centrally relative to the longitudinal axis of the bullet.

The depth amounts to approximately 0.5 mm to 3 mm,
preferably approximately 1 mm to 2 mm. The cone angle is
approximately between 70° and 120°, preferably
approximately 90°. The diameter depends on the cone angle
and depth. The recess may taper conically to a point, but
circular base surface may also be provided, such that the
diameter of this base surface may vary by approximately

0 mm to 2 mm, the diameter preferably being approximately
1 mm. The recess is likewise conformed to the geometry of
the bullet body. It promotes the flow behaviour of the

propellant gases and thus stabilises the movement of the

bullet.

The invention will be explained in more detail with

reference to an exemplifying embodiment. The present



sectional profile. The cone angle (11) of the first conicaly R@%&t(%ﬁﬁ of
the head. (7) ampbunts in the present exenplifying enbodinent to 56. The
angle is the same as 20 that of the edge7(13) of the opening (4) into which
the conical part (12) of the head (7) of the forcing-open plunger (3) is
forced, which edge (13) is conparable to a chanfer. The first conical part
(12) of theckeaplifying embpdimedtbysaillinsheatednbgak packs(aditiwohh a
cone angl e f approxi mat el oubl e the size, which undergoes transition
into the cy%%n ggggtgﬁaﬁE ?§§?8Tﬁgaiﬁankhf§¥ghhﬁsjﬁckéﬁb?ﬁsof

- appr oxi mat ekdgforambakt bgetber (17haceaviiyg(Bd tRet DavbYLigh BOHYA(3) kS
arranged 30 sinnetrically to the longitudinal axis (15) of the bullet body

(2). In theXpldsBRt CaxtapAgeyfag BRBo&NmeRallt Aemseyinndartacupart (16) of

the cavity . has | t ( n [ t he ,wall
thicknegs o%é%ﬁg%tg%gg?ﬁg? gg?té%%?rg%b?ﬁgbgg}?ét(%Ed§s?§¥mP%S?%dﬂ ed to
bel ow 1 nm b2tlabaghetly2@d4, - wBiZhj saboinsvabt shbeknkRsse pr 08065t ed
considerabl&.% e g torTation ?e?aviogr of the bullet body. The length (18)
of the cylindricl gépt TAB} Of thB cL/PRresImakelntd WR, M@ Hresent
exenpl i fyi ngoeahagdi-opah pousgm (A] okRiBY §8i8s5.h Sofehin§t (§PNLERL part
(19) of 1.5 mmin length (20). The cone angle (21) anmpbunts to 60 and in

t he present Ca8xEpl(Pi yiAgteabbaPathtgi BarhubbM0oEnthée dputhan bddy coRk.
angle {41) of the first conical part (10) of the head (7) of the
forcing-open plunger (3). This first conical part 10 (19) stops further
penetrati onTheé fhecingeopgnopeungeuing®y cd@3ists oof he athdet7poslyd (2) upon

| mpact “‘thsﬁa%ﬁr9§§, Qgggh has a substantially smaller diameter than

the head (7). The head (7) is composed of a cap (9) forming
the tip of the bullet (1) and a conical part (10), stepped

15 twice in this case, sealing the opening (4) of the cavity
{5). For aerodynamic reasons, the cap (9) has a parabolic
sectional profile. The cone angle (11) of the first conical
part (12) of the head (7) amounts in the present
exemplifying embodiment to 56°. The angle is the same as

20 that of the edge (13) of the opening (4) into which the
conical part (12) of the head (7) of the forcing-open
plunger (3) is forced, which edge (13) is comparable to a
chamfer. The first conical part (12) of the héad {(7) is
adjoined by a further conical part (14) with a cone angle

25 of approximately double the size, which undergoes
transition into the cylindrical shank (8). The shank (8)

has a length of approximately 5 mm altogether.

The cavity (5) in the bullet body (2} is arranged

30 symmetrically to the longitudinal axis (15} of the bullet
body (2). In the present exemplifying embodiment, the
cylindrical part (16) of the cavity (5) has a diameter (17)
of 5.5 mm. In this way, the wall thickness of the tapering
part (6) of the bullet body (2) is reduced to below 1 mm.



The first conical part (19) is adjoined by a second conicak adpsPagdos(22)
of a fewtenths of a nmillimetre in length. Its cone angle (23) is, at 120,
in this case twice as big as the cone-aggle (21) of the first conical part
(19). The second conical part (22) leads into the blind hole (25) wth a
chanfer (24), for easier introduction of the shank 20 (8). The blind hole
(25) servesThes fovdeat: ohicheeshapkom¢Bds anohssdeardlyly fleav t enths of a

i1 1] he di 26)_of the blind hole
(25) "anount e oghat S8R pEET | 8 F bt 5 o SRR | g Han( Ehe
di aneter (33f ohetbglshankcdB)pastiChiéhads thee |@dHFy 1 8525k 4 nif he

blind hole (25) by a press fit. (35) denotes a flattened portion of the
shank (8), é\h?éﬂr%’ﬁ?% SRPRP bV ERE pEbeiiEre R het @ Wi § Ad viwing rtivis he

blind hgle 5). : I | let, (1), ] t {t arget body,
30I tnhe ﬁeadi%% gﬁ?ﬂé?ﬁ%%ﬁn&%@%n%#ﬁn%@rl'(%)mréll rsm?ﬁess?gg%? qu) Toﬂ%eed into
the cavity ¢6he anglde(dibcassynthetdi $§6t ambnicalhpastedsi®) of the head

7 ushes the material of he ] of the cylindrical part (16) of the
((:azli 'Py (5) é%ﬁ?ﬁ%&lﬁl%mﬁm&%ﬁ%ﬂgu}r? St (ﬁ?arhp]pf’p‘o_s‘mae“ t' '] HeP™®F August
2004 - 9 peasglat (DD dbf eghé o rstICkLA N thacyliPdrd€alndatdad 16)) of the
cavity (5) mushroons without tearing off and thereby w thout

fragnent at i ®h, tiporepeld Ters® PRt NSt arfuts Hiowt cRind daok @ant open

" plun 3) (1 ' ' ?@&1& I net ' ole (25), during the
Eagk\?\gir%g %%?)o%é%%ﬁg ?Tyfip%ﬁ%\r/a , unllrfgac#r%)nrrus r%gempérég&%n% e E;(t{’uIIC?le"fnc-’Deo]%Iy (2)
occurs. Mvédeninod tine Hwkietndoben(Pl ugger ixdadts widppedanmfwan the first

coni cal parlg c912) of the forcing-open plunger (3) hits the wall of the
first conicar %art (19) of

The first conical part (19) is adjoined by a second conical
15 part (22) of a few tenths of a millimetre in length. Its
cone angle (23) is, at 120°, in this case twice as big as
the cone angle (21) of the first conical part {(19). The
- second conical part (22) leads into the blind hole (25)
with a chamfer (24),.for easier introduction of the shank
20 (8). The blind hole (25) serves for guidance of the shank
(8) and is only a few tenths of a millimetre longer than
the latter. The diameter (26) of the blind hole {25)
amounts to 1.9 mm and is approximately 0.1 mm smaller than
the diameter (33) of the shank (8), such that the latter is
25 held in the blind hole (25} by a press fit. (35) denotes a
flattened portion of the shank (8), which allows air to

escape when the shank is forced into the blind hole (25).

When the deformable bullet (1) impacts on the target body,
30 the head (7) of the forcing-open plunger (3) is first of
all forced into the cavity (5). In the process, the first
conical part (12) of the head (7) pushes the material of
the wall of the cylindrical part (16) of the cavity (5)
outwards towards the bullet end (27) opposite to the



10 the cavity (5). At the bullet rear (27) there is |ocated ggueces9s(28),
I'ying centrally relative to the longitudinal axis (15) of +the bullet body
(2). The recess is conical, with the cene 15 angle (29) anmounting to 90. At
the .base of the recess there is located a circular surface (30) with a
dianeter (31) of 1 mm The depth (32) of the recess anobunts in the

present exeRpgretyiitgoantodieababnt osappr okatmtkeyc2lmmyirital gaatret#6) (34)

b ! | _ . : o) T artLeul Ting.
P a1 hencstoek8 Eayi T (5T BukBERaRe GhtERusnters  BRLbEF | 8% BBSHEbE et
of the def etmhblue ﬁmbbﬁbnt&tiohbr&p@ﬁrﬁehbﬁrﬁﬂﬂoﬁglnﬁb the tatgbng-open

plunger (3),25 conprises a cylindrical bore_(36) lying centrally relative
to the IongPPgﬁrngﬁea£P§C%ESIOBFntHE“BEPFeﬂ§)bb§y992¥?dlhy ihe phesknt

exenpl i §yi nggenbadi ARNE 1 h ﬂ8§ea(§gptau£§%éh9ﬂe %aékﬁHLéEdmggﬂbﬁUe%ﬁr of 2

mm The force action and the defornation aviour are reinforced by the
bore, in 30tpast Weul apnifosnf mushrgensng 23f AugesbulDed Bod@ abps: 1. A

def or mabl e I having a._fraon art tapering topwards the tip of the
bul l et and ggFgg%; Mgy %?gﬁtPgl%9gc§?Fﬁﬁ$96%PgBaP Unggg 0at 1 & piypped
consi sting ehea phek€ikesscbuitel pady (22) op the rbabehiNGpehl ONt part
(6) of which.there extends a cavity (5) centrally relative to the

| ongi t udi naP1uaLeE 6@%)thStEEebﬂ¢ikt°%1§hecﬁh¥%Et@®n$@@linarha(19he0ﬁavity
(5) isyjgonpeged-9fia c¥55pdrical part (16) and at | east one conical part

(19) adjacent theretd, 1n that a forcing-open plunger (3) forns the bullet
tip, in that the forcing-open plunger (3) consists of a head (7) sealing

cavi ty (5) ShatR PRYTSE nESREAER TY 750FEE STppLYELt i £ h PSS RoRFBhI  part
(12) on theighagf eentikelpdeel 4d8)e Ofo tHige ODERY NGl Mal Caxibecayisy (5).
the bullet body (2). The recess is conical, with the cone
15 angle (29) amounting to 90°. At the base of the recess
there is located a circular surface (30) with a diameter
(31) of 1 mm. The depth (32) of the recess amounts in the
present exemplifying embodiment to approximately 2 mm, its
diameter (34) being approximately 5 mm. This recess serves,
20 in particular upon firing, to influence escape of the
propellant gases and to stabilise the movement of the
deformable bullet (1).

Moreover, the cap (9) of the forcing-open plunger (3)

25 comprises a cylindrical bore (36) lying centrally relative
to the longitudinal axis (15) of the bullet body (2). In
the présent exemplifying embodiment, it has a depth (37) of
1.5 mm and a diameter of 2 mm. The force action and the
deformation behaviour are reinforced by the bore, in

- 30 particular in soft targets.



2. A deformable bullet according to claim1, characterisedyiAugubatzdohe part
(12) of the head (7) of the forcing-open plunger (3) sealing the opening
(4) of the cavity (5) is conical in shape wth a cone angle (11) of from
approximately 40 to 75, preferably appjgoximately 50 to 65. 3. A defornable
bul | et accordi ng to claiml1 or claim2, characterized in that the

cyllndr part (16) of the cavity (5) exhibits a length of from

appr oxi rra 2mmto 7mm preferably approximately 3mmto 5mm and in that
its di anet er | s approximately 4mm and 6nm preferably approxi mately

bet ween’.5indeforthablesbutiet Eéﬂlirxgjgﬁsmt [0dperingowdrds $hebtip dfthé bullih arfd a2éar. 25 9.

30 10. bl.e. bul | et to .one of clains o 3, .

char act eqbsgagﬁalfm lt"ﬁ%\fc ﬂgﬂ’aﬁ'ﬁc@uf’é@g cgpsiFng go%ijq’cggtle%;ty.nﬁiet( hegdy @ ipihe
cavity tapgrings fr@ﬁppﬁzm(qu ﬁth Wn‘é’%ﬁﬁénd@@ céﬂiﬁr (69 cerﬁfeﬂ}f/ ?él@th)e%o@lﬁ@bﬂ?ﬂtdﬁﬂa@ Iy
60. A deformabl e bul ding to claim4 characterised in that the

angl e (245 (o9 ot the %'B?h (&h|chaf|§a§eﬂsttd1@)th@ifth@ Kaviy46) s womepsadsofa eyindrinalperts
| ar ger (fﬂ?h@ﬁd Tahfea%PB 2p8ka 53%%(1@ abfABetANLRR, iRt ﬂo@mé)gper{ Bﬁné‘é‘ra(%)”)

of the forcing-open un er
forms the bullet tip, in that the forcing-open plunger (3) consists of a head (7) sealing the

opening (4) of the cavity (5) and a shank (8) extending into the cavity (5) and in that the head
(7) is supported with its conical part (12) on the chamfer-like edge (13) of the opening (4) to
the cavity (5).

2. A deformable bullet according to claim 1, charz_;_cterised in that the part (12) of the head
(7) of the forcing-open plunger (3) sealing the opening (4) of the cavity (5) is conical in shape
with a cone angle (11) of from approximately 40° to 75°, preferably approximately 50° to 65°.

3. Adeformable bullet according to claim 1 or claim 2, characterized in that the cylindrical
part (16) of the cavity (5) exhibits a length of from approximately 2mm to 7mm, preferably
approximately 3mm to 5mm, and in that its diameter is approximately 4mm and 6mm,

preferably approximately between 5mm and 5.5mm.



A deformabl e bullet according to one of claims 1 to 5 characheeised in
that the conical part (19) of the cavity (5) is approximtely 1 mmto 2

nm preferably approximately 1.5 mm 4 ang.- A defornmabl e bull et according
to one of clainms | to 6, characterised in that the shank (8) of the
forcing- open plunger (3) is held in the blind hole (25) by a press fit. A
def ormabl e bull et according to one of clains 1 to 7, characterised in that

he, f gr ¢i ng- 3). i inptely. 2 nmt
pref or ably L appr BxREPErGE TS EhEE R PainS ROt ARs LAY | bt actor di ng
to claim8, chachsterteedsea thathhberhbi adghe!l e2{ 250 rishadapiechito the

| ength of the.shank (8% and is a fewtenths of a mllinetre |onger. A
def or mabl e bul | eP2&ECH+ Al N9t Bheneavityl &Phsis appooximdehitieetwernin t hat

14 25 35 30 16 0centvany’ rerat v AN R Rt o i s (15, &
5. A deformable bullet according to claim 4,
characterised in that the angle (21) of the conical
part (19) of the cavity (5) is a few degrees larger
10 than the cone angle (1) of the conical part (12} of
the head (7) of the forcing-open plunger (3).

6. A deformable bullet according to one of claims 1 to 5,
characterised in that the conical part (19) of the
15 cavity (5) is approximately 1 mm to 2 mm, preferably

approximately 1.5 mm, long.

7. A deformable bullet according to one of claims 1 to 6,
characterised in that the shank (8) of the forcing-
20 open plunger (3) is held in the blind hole (25) by a

press fit,

8. A deformable bullet according to one of claims 1 to'7,
characterised in that the shank of the forcing-open
25 plunger (3) is approximately 2 mm to 7 mm, preferably

approximately 1 mm to 3 mm, long.

9. A deformable bullet according to claim 8,
characterised in that the blind hole (25) is adapted
30 to the length of the shank (8) and is a few tenths of

a millimetre longer.

10. A deformable bullet according to one of claims 1 to 9,

Ccharacterised in that the bullet rear (27) comprises,



conical recess (28) with a cone angle of approxinmately betwagns?®oaad 120,
preferably approxi mately 90. A defornable bullet according to claim 10,
characterised in that the depth of the recess (28) anounts to
approximately 0.5 mmto 3 mm preferably approximately 1 nmto.2 mm A
def ormabl e bull et according to one of clainms 10 or 11, characterised in
that the recess ¢28rradlyl osédtivkf tat thhelbagitbyinati agiubaklsuy face (30)

with a dianeter of .approxinmatel O nmto 2 mm preferabl approxi mat el y
1 mm A defornabF@nﬁﬁgﬁeF858§8rd¥ﬁé 6t 8nd 8?“%I3$ﬂ§e1° o@zﬁﬁ?gfmatef?
characterised i npkhakehhgorakani aboepnpesettapl of aphhexbubtetybogy (2) is
as follows: 55%to 100% copper, O0%to 45% zinc and 0%to 4@6Yead. A

def ormabl e bul |l et according to one of clains 1 to 13, characterised in

that the tensilezs e ; . bul Let ranges from 250
N2 to 450 nvnn§égﬁghgﬁgg;?gFéggo?ﬁ?EE%BSQ ?%e%g% 1JRfyg)?nl\VrrmZ to 250
N nm2. A def or mabharbuokketisadcandithgtt bhendepthcbhii tise lrécesd4({28)

characterised in_that the forcing-open.pluynger (3 consists_of a |ead-free
material . A defo?ﬂﬁBPEsbgPlEPP5836W8Fﬁb9t§-§|%TnF%5§ MRHFERERFRREY i n t hat
the materials of appeokeomnatady op@i pbupdmk.(3) are plastics, for exanple 27
~August 2004 - 13 17. 5 18.
10 12. A deformable bullet according to one of claims 10 or

11, characterised in that the recess (28) is closed

off at the base by a circular surface (30) with a

diameter of approximately 0 mm to 2 mm, preferably

approximately 1 mm.
15

13. A deformable bullet according to one of claims 1 to

12, characterised in that the material composition of

the bullet body (2) is as follows: 55% to 100% copper,

0% to 45% zinc and 0% to 4% lead.
20

1l4. A deformable bullet according to one of claims 1 to

13, characterised in that the tensile strength R, of

the material of the bullet ranges from 250 N/mm? to

450 N/mm? and the yileld point Ryo., thereof from N /mm?
25 to 250 N/mm?.

15. A deformable bullet according to one of claims 1 to
14, characterised in that the forcing-open plunger (3)
consists of a lead-free material.
30
16. A deformable bullet according to claim 15,
characterised in that the materials of the forcing-

open plunger (3) are plastics, for example



10 19. 15 20 20. 25 polyethyl ene, preferably biodegradabl e7phagitcsos0r
netals, for exanple tin, zinc, alumniumor copper. A deformable bull et
according to one of clainms 1 to 16, charhacterised in that netal powder is
added to a head (7) of the forcing-open plunger (3) of non netals. A

def ormabl e bull et according to claim17, characterised in that the netal
powder is bariunPodirthvéepBaspuofepabéyobiadeeradabbe pltasticng ¢v one of

claims 1 to 18, cterls ' h t he.fqrcing-open plunger (3)
conprises in itsm%ggﬁgg)%ékcgg?ﬁa%%cgﬁnbrgﬁégfc%?g%%gl%%n%gs%%%% or
rounded bore central relative to the |Ilongitudinal axis (15) of the bullet

body (2), said or.e _havi a dianeter of fromapproxipmately 0.5 mmto 4
mm preferaghy a§p98£Pﬁﬂ?EE? BUulhEt aAQCArdepe ntof one r ofn abwtmxi hete@ly 0.5

mmto 4snm pref e6ablbyaraPpeeXLEat 8hYytdafMhifs? et yeenide 5 pin.
A deformabl e bul | et acggrding to one ofaclain% 1§§%d 19, éﬁgrdgﬁ%?gged I n

that the bullet beag (Z) P§ thenhedcind-operhptungert () | afenomxhi bits a
t hi ckness of frag&gﬁgtoxinately 1 pmto 150 pm preferably

18. A deformable bullet according to claim 17,
10 characterised in that the metal powder is barium

sulfate (BaS0,).

19. A deformable bullet according to one of claims 1 to
18, characterised in that the forcing-open plunger (3)
15 comprises in its cap (9) a éylindrical or conical or
cone-shaped or rounded bore central relative to the
longitudinal axis (15) of the bullet body (2), said
bore having a diameter of from approximately 0.5 mm to
4 mm, preferably approximately 2 mm, and a depth of
20 from approximately 0.5 mm to 4 mm, preferably

approximately 1 mm to 2 mm.

20. A deformable bullet according to one of claims 1 to
19, characterised in that the bullet body (2) is
25 ' tinned and in that the tin layer exhibits a thickness
of from approximately 1 pm to 150 pm, preferably
between 2 pm and 5 pm.





