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

accor dance. w't Fe T aSHod bR e FRTErA B0 1 e B77E A2 Phitcd ispetugust
2004 - la especially for hunting purposes. In the front, tapering part of
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



a deformable bullet in an enbodi ment of the invention conshksisust ffosd
jacketless netal body with a front part tapering towards the tip of the
bullet and a rear, substantially cylindrical part. In the front, tapering
part of the buIIet there extends in thei direction of the Iongitudi nal
axis thereof a cavity which is conposed~8f a cylindrical part and at |east
one 10 conical part adjacent thereto together with a blind hole. The

bullet tip takesivhmaifler mbfetaififar emhgdiopen @f mhlgeiﬂvenm{ﬂbnkborseats t he
opengng in t u I i e pl unger
cons?sts of %hgadg(g%eg\qe%lg IE{% og%%?ﬁgﬁnga%ﬁyb%ﬁq{ {’é)ﬂ%gwg Cﬂead i's
adj oi ned by ahen kR %@(ttéﬁdtPngeZESaliiﬁtao refe m@b&é@@@tﬂlﬁmrwl@hdrmlcaw ty, the

blind hole. Thetbutd aheaeettdi 88pd:AnkNgaitN¥eNtAOBLTRY: alchaye de%a‘ﬂeﬂgg
deformation. The forcin pl'unger, whjch seals the openin t he

cavity in the™iPeeting h°$t°§ 8BS dlons? tUdAedt apBDAheresls apFéEJs"'éﬂ into the
cavity upon Wm:ia:htlwdohpbémi bd@r getylhadyicalhpatapesi alg Rakt ehe t he bul | et

bodyt hen mnus ut. fromthe, opening of thec ul |

defgrorred i nt o&)a i arrlc;)co?nﬂ %8 s %IEtODg? tﬁ‘ﬁfl%ﬂ: g%]er‘dgg‘f’lﬁ%t qﬁ’ﬁdy st ops
when the energylattiing tekes Hde lﬁwtnlt@tf bod@omsnmﬂennghmgsmf'f ivdient for
def or mat i on. st daloLRBLIN sREAA AN Ofyithe: Bl ek, BARlY chos {nf ijenced
essentially by the followmng factors: t ecorrp05|t|on of mat eri al and
its properti d9TERBITIRE GRSy Copsitsihe e hyadrfgaling tihe @mrcunﬁgl@pen

pl unger. The weNpEBIdt @mp,ofwhtlaﬁ rtu&d % %@Xn@@t}:ﬁ}' Iaals,h@gg@%&%ﬁwlﬁgo the

i nvqgtl on is .indicated bel opper. 0% - 45%zi nc (Zn)

and 0% - 4% ggdtltﬁﬁl)arrﬁﬁeséznﬁ@ﬁ |°rfgt§7\? t‘?‘?‘véﬁ}ﬁset&]&eﬁ%lrtdeﬁﬁé?l ng, a tensile
strength Rmof from250 Nm®2 to 450 N m®2 and a yield point Rp0.2 of from
150 NNmm®2 to 250 NVnmm®R are achi eved. The materi al

The bullet according to the invention may allow defined
deformation. The forcing-open plunger, which seals the opening

of the cavity in the bullet with its head,



conposition together with the ratio, achieved by the heat shrgalAeNog40f
yield point to tensile strength effect deformation of the bullet upon
inpact with the target body wi thout the feared fragnmentation. The nmateri al
conposition together with the associ ate£d heat treatnment result in optinum
def ormati on behavi our, which prevents tragments from breaking off during

e G (S AT Y.
et 90 Ty S0P A SRS R PR T Bl BB A
O PO Rl R R byt B P RS RE el S ™
e B ARG Bl QSR P on 190 P pref eracly

characteristics in the barrel and 10 pronotes optimum nushroom ng of the
bul | et body. The defornmati on behavi our of the bullet body is further

determped i optd mum_s e, i.n this.ca in particula t he .shape
of ¢ he T, o priafort BT GIRE o Bt houT i FREeheb L Bitanihy by B goliwitg
forci ng- n,nl er. Ling the openjng to. the cavity in e bull et body
o comBeas oF AR Rn e QRaRsHipaction AP debiheld oL PR ey i
shank i cyl i ' and is guided in the blind hole bore in the bullet
body. ﬁéhes%géﬁ'%é%%a@uweéhet er of approximately 2 mm 20 and i s so nuch

| arger with respect to the blind hole dianeter that a press fit is
obt ai ned. So that, when the shank is driven into the blind hole, the air

in the 'ﬁ’le' &%po@fﬁloﬁ om b%ﬁgt%%%y rr%arfeeria? ch:lgol?diing tJ tlh%tirtw%rr]lﬁgn %'?né?c?a?eg LS\SW: The

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



head of the forcing-open plunger is divided into two 25 hahvgsg,,s0f,0Mi ch
the half facing the bullet body and sealing the opening is conical in
shape. The second half, the tip or cap,3projecting out of the bullet, is
parabolic in shape when viewed in section. In this way, the bullet tipis
particularly favourable with regard to flow 30 dynam cs. Mreover, the cap
of the forceprgpopeangdl thger tonglecebapatsenachotkevbutbet sigethe atargbati ve
to the |longitudinal axis of thﬁ bu%het €Of¥. As a result of the bore, the
force effecPO8¥d EEfBﬁﬁﬁtV%ﬁ'b@ Ui bUr SaPBlPEi hPoVeRE i htpbPticular in
soft target &.ffaaitavamyepﬁasfeﬁeea7f£@ﬂU%&s8@9& riéhﬁythféﬁ%ﬁatheceﬁg :
cone-shaped _or rounded. It has a depth of approximately 0.5 mmto 4 mm
preferably BPAYapBKERPHavRE) 1sath b exhnemahy eldsanezrgeat the opening
of apprgximately 0.5 mmto 4 nm preferably of 5 approximately 2 nmm The
opening in the tip of the bullet body has a cylindrical shape with a

di amet er of Tappesuxifaaeeby betweehldt modpdié timned ef Biiabtlyi cppsoxiomt el y
bet ween 5 ang.S.g mm The 10 wall thickness in the tip ff t he bul | et
body is tthFThBy 1Pedd¥ed tar RROEGYHFBF 255??%?@%%%0%%9 g!;{ ¥he bul | fet
body to be pebirevediyAapprbRehataty ObetPELNENCHRNGL QRS MM NS 0o Ng O
they 15 bulﬁet body ?s %ﬁe_dgp h, %.e. thg_lgﬁ%th, of ﬁ%g]cavity and its
shape. The &pPraA¥eEchhepatiddngt pearagteyisbica ihevhy hafrebprki mately 2

coni cal ® paPL o eER P AR R PR SV d FF LBs Tl efi ey 0 TS e

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



20 approximately 1.5 mm This conical part is adapted in heqnghBctmoshe
previous cylindrical part. The cone angle is approxi mtely between 50 and
70, preferably approxinmately 60. A substantially shorter conical part.
with a cone angle of approximtely double the size may adjoin this conical
25 part before the opening undergoes transition into the blind hole for
gui dance of cyhaéndhanklpf cohicédr ccogeopeaped ungerourlded cylt e cal bore is

| onger by af, | east _a_few tenths. of ml]inetre than the shank of the
forcing-opeﬁeBEﬁnﬁgragﬂﬁoxéﬁaﬂﬁéyaorgﬁ@?ht%PEdEETd&??ﬁﬁ%ﬁ » ¥mto 7 mm

preferably approxifately 1 #nte 3 aW) and isqadapted 40 dhe dgaotdy of the
shank of the _forcing-open plunger. 27 August 2004 - 5 The forcing-open

pl unger conSfsREPEPXAMALAYYSP el WALEPi 4lIMm, PPreterabkucht as pol yet hyl ene

(PE) may beaﬁﬁf@xé&%?el xanple, or metals such as tin, zinc, alumniumor
copper. Bi odegradabl e glastlcs are al so advant ageous. Mreover, the 5

smal |l lead content in the bullet body contributes to the greatest possible
extent to t@ﬁ prevention QL to€ic ﬁqﬂéa i nation of the tissue. The bull et
may thus be " delPGRRPRd BstRedttR Rt ot ant it AN fhahe rarcintrissen

pl unger conshsps Witpl AS8isfetdr B dpp POVIRS c M AL GAUSESs RAS tddpl arly

good X-ray scattering, such as for exanple iron or tungsten or the
mat eri al bafi®h RBiefarablBammmyoxtnatrl yideetveen e teahdf5 them. The

forci ngyopep.i Pl LSk i | | ble to.find, the fqrcing-open 15
pl unger in t%e t?tgsuen%%gt%é a%é%ifg b%%?&%s%lelcfeaﬁ Ibyo%elrﬁ t%delfeetg(o an
unf or t unat ereflucedsfancenotdle for copgimpe mugdtgeindas keeommisenar at ed

from the re@@éﬁ'@@ g%”égﬁieved.

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.



core. 20 In addition, the deformation behaviour of the inpaciing. fghlet is
i'nfl uenced by the shape of the head of the forcing-open plunger. The
conical part of the head of the forcingsopen plunger is clanped into the
opening to the cavity of the bullet body, which opening is shaped |like a
25 chanfer. The opening is forned over only a fewtenths of a mllinetre
of length i BhehEsrcongcapesuplangerwhonhisias thea baud- fooe mangheias. t he

cone angl e t he head of the _forcing-op | unger. 30 en the bull et
hits the tar%%? b6ay U eaﬁeﬁﬂl%?E?%ggn? of@ﬁ:ﬁg@%‘ggﬁe ﬂiﬁ%ﬁ r£‘?’§ forced by
the inpact &hampyb,tbe mepedsnguén Abet byl | pindody diisily dPtgher.
cylindrical _ part of the cavity. In the process, the rear conical part of

the head puBhedeghadabierpPhpsbics here st dvattagrowy. Aleuaevenoshe 6
bul | d i1, | kwar d
ul'l et bodygsquiyaidsy éfyﬁbe%@a}_n' £nd Spl ?%g@&g%ﬁ]%%{’g%%%e? h!lg? b@‘?e war as

opposite to the direction of novenent o eby” | endi ng
the bull et dodgtashrupbssdblel ekeeshape. tMhgrdthenicioon caf tpatic of the bul |l et

body 5 inpinges_on the taperjng conical part of the cavity, penetration of
t he head ofcgﬂgaTb?ﬁFﬁﬁgoggné%gumb%§u?s & dPpeet PR ddHE difyl e of the
coni cal parde®fghicedead pédutbe-Eoncamthapen plunger is smaller by a few
degrees than the cone angle of the conical part of the cavity of the 10

bul I et -body, such that it penetrates fully into this conical part of the
Cau' |y i LhEnsLanRe oLl o ThE, SSRIELEL S5 9 LI Bl el o ond o
powder which causes particularly good X-ray scattering,
such as for example iron 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



regard to the geonmetry of the cavity, in such a way that, ,35,phen Jheg
bul | et body penetrates into the target body, the bullet body does not
fragnent during mushroom ng. At the reargof the bullet, a conical recess is
formed centrally relative to the longitudinal axis of the bullet. 20 The
depth amounts to approximately 0.5 mmto 3 mm preferably approximately 1
mmto 2 nm blikdetobedgnghewasdsappuoki thhel ¥t bbs weenn 76pandad@0ropred er abl y

appr oxi mat el Q... The di anet er depen on.the cone angle and depth. The
rggess may PﬁpgﬁcggﬁfgﬁlP?p?815epg?ngﬁeb%%r%CQSO%i?E¢W%NGB%%E etir¥kee may

al so be proyuded: sueh,tBRErEBe 18haiBhetnof bt sr PBSEy SHhACE-HBY-Vary by
approximately 0O mmto 2 mm the dianeter preferably belng approximately 1

nm The recéd¥ei shpprewlbencbheoeapiiced part gebnbhe yboilet heodyl | et body.
It pronptes; w_he [ h opel ] an ases_and thus
bi 112 3 Egﬁégg of Qﬁ% ?ﬁéeg%ﬁélg?gg?%é $§r£ ?% Qhe'??vb%yéxplained I n

stabilises t vement o nventT on W

mor e det ai | penthratéber eficehéohaad exenphé f §ongi egbogemepiundde psesent 27
August 2004 : 7 eéenghiféing enbgdinent is illustrated by a cross section,
on a great| § 8RPEPged"8cEPRE FRPLBGRT atfacketiedl Pef P hebhe PrAd 2L (1)
accordi ng tenkheokBY8LbEENT BT uRGEr M Xnd P 4 Eﬁrérféjvgedé?feé%setﬂéhsml !
arns, in particular 5 police weapons. The defornable bullet (1) Is conposed
of a bull ethBoggne2pnahhi efi, the ¢enherl shawh dEreheicacbay edf wieh a thin

soal s Eh opBhthsCrHpaE: "EhEh Yora L BREe Brat A nEIPREPERRY LR or he M
bul l et bodyc¢Bjcal part of the cavity and is then stopped there. The
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,
15 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 builet.

20 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 a

25 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

30 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



10 The forcing-open plunger (3) consists of a head (7) and-az,Shank,d,8).

whi ch has a sgbs?antPallg snéller di aneter than the head (7). g%gl'he head (7)
is conposed of a cap (9) forming the tip of the bullet (1) and a coni cal
part (10), stepped 15 twice in this case, sealing the opening (4) of the
cavity (5). For aerodynanm c reasons, the cap (9) has a parabolic

secti onal pﬁ@ﬁmpéithaqcembodmgbat(1&)imiusre?tedsbycanggabsfa$btg%£)Tﬁg

t he head. mounts.in_t ent . exe | odi nmen 0 56. _
angle is tgé%sgngrgg%ig £h ?rg? ﬁsaéagetgggyg fatﬁéngﬁEﬁ?ﬁﬁ (4) into which
the conucauemammabla)banléhe(m¢aacéa}d9ﬁgths £RECEAYRPEOn BbENges 43) IS
forced, which_edge ( % IS conparable to a chanfer. The first conical part

(12) of theZXhédd™Mrrsarsridapotasdupg anfam@héraéezycﬁn partlcuharrnth at ,
oes ansiti
cone angl € %El%ea%é 5hgat ?g¥ Qgﬁgkﬁﬁggg t?lé%fe’ﬁaéig fengﬁﬁﬁ%% d % a

into the cylindrical hank _
approxinatebylEehnbaﬂyogénhewhlahe aav1$yn©6)sh@whhﬁeb@l|2§ bogyed?2) is
arranged 30 s cal to t e _lon |tud|nal axis_(15) of the bullet body
(2). In the" p éth%V?Fy? gt thbBs FOX%%%tekyl?nHmfc%m part (16) of

the cavit chﬁ apdhapets 1 Otfzh§cl5 88015 Naf b SeNBYy (e yal )k
thicknessyof %he ?a grlngE g?f z% of the bullet bod6 g|s feduced to
bel ow 1 nnmCQVlBMgégi QOOHhe BaﬂﬁrsngomﬁmhlK6ih¢ﬁkh@$sb@lbabtb@dy (2) .

consi dgpably the defornation behaviour of the bullet body. The length (18)
of the cylindrical part (16) of the cavity (5) amounts in the present
exenpl i fyi n§henbodciegtopen 3phungddj 03 ni agnéhesSs of a head (7) and a

shank (8), which 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.



Sis afirst conical part (19) of 1.5 nmin length (20). Phenuf@pecngl e
(21) anounts to 60 and in the present exenplifying embodi nent” is thus 40
smal I er than the cone angle (11) of thegfirst conical part (10) of the
head (7) of the forcing-open plunger (3). This first conical part 10 (19)
stops further penetration of the forcing-open plunger (3) into the bullet
body (2) uthlSn@aﬂtwallhthl@bmge$ pb@ﬂbteﬁ?moﬂsxdﬂrammycamepart (19) is

adj oined b nical. 15 r nt of a II|netre
inJ | engt h. y gg%g'%gl%ﬂ %h?§%?u¥88§ hé%@‘zlfenttaq*ﬁ tkﬁv?r&% Chs! as
the cone angfethala:ybincﬁhﬁcilr dr€oi6pl oparie (é!a%}ltﬁ'h%) Sé‘rﬁ&ﬂgté?%ca'
part (22) Ieads into the blind hole (25) wth a chanfer (24), for easier

i nt roduct i oh! %fPfﬁ%e%ﬁa%er%l%@quwn}mqiﬁ@er;ﬁ)l’feo (3251)mse¢d/mlﬁmg gflrl{'danctehe
f the shan 8 W, t er an
Ioatter §Thegalérrfe%g§]g éénpgéytgﬂaeé‘g d@n &‘IS (5239:5” it}%%e}%o 79" nmand i s
appr oxi mat efgne. &nq:hQEsh%l] eaimdnhuﬁlns b’t}:dneG@ﬁ aanred ((aJan (33 mfeddrec spa?k Egz_’) such
that the latter is.25 hel t he in ress

deﬁot esea ‘%1(%1?? :hgﬂlrb%r?r[q%% Prerhe' 3 %Hks ‘g) ’%?ﬁ]c%raﬁ thg rcqne escape
when the shanglés(iDy cel tmé or fher bdmrbd0! i {25)10 JW@E' EHLE wiefpr

bullet (1) inpacts on the target body, 30 the hea of the forC|ng open

pl unger (S)Of-stli“? r EPT NG RBINGSH ol Ihe BHA t@lI(ES} Cquaﬂe Hﬁrldtess t he

“first oni ) P ey g%st terial t he wal |
of thelgyl [ ?\g% C%F(S %rlfd 6%]; (kﬁe e cavcl)r% ?fﬂc(S %C% cfpev%rpcﬂsur%gneer bul | et
end (27) oppdkiiste Othfhebl?m.dllblgnmw 2004 upcdh impact Wlth a target
body.

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



penetration direction, such that the cylindrical part (16ky Qfquthexdavity
(5) nushroons without tearing off and thereby w thout fragnmentation, upon
penetration into the target body. The-fereing-open plunger (3) is guided
by iits shank 5 (8) in the blind hole (25) during the backwards notion. In
this way, uniform mushroom ng of the bullet body (2) occurs. Mvenent of
t he forC|ngp@ﬁéﬁrﬂtaﬁgedl@SFtasnstappbdthahehheheyimndrlcamlpaktp&lB)(lZ)

3)...hi th the f t art
C10) "ot C100RRE Be TR EYETSS biltnaotel UECPRUF PoaiiRncret affothreaby
recess (28)wlthpungfeaqméﬁthylbﬁLaﬁp@ﬁ pentheat 088 1 HEbNBhe QXL S gEES) Of

the bull et The recess is conical, with the cone 15 angle (29)
anounti ng tg gé E%etﬁérSéQQ -gPephelyegess (31 héfeonidedchyedita ehaskl ar

sur faces(30)gwi th %h@'%ﬂ?h@rhoié1X29 %%Pgh QﬁedBQEQwéﬁgé 8§t§95 rfﬁess

amounts in the present exenplitying e fent to appr oxi na
di anet er (3n¥l§eWﬁgfappnﬁ@rmameﬁyréomnngThfsthecbakleerbedy 29)in

articul ar firgn to, intl esca ropel | ant ases and to
gtablllse tﬁgggﬁvéngﬁgeg?thgE gﬁ fﬂﬁﬁ}ﬁgbﬂP?% ?E?g ?ébvé? tPRPEEp (9)
of the forciwhgnopre BivsgecofiBralSpsBAPIiSESoR ﬁuélﬂgftﬁﬁ% Q?éﬁ (36) |yln9
centrally reiatlve to the longitudinal axis (15) of the body .
In the preB HPgéieﬁﬁplh?FﬁgtEﬁb%@lkeﬁf the ﬁhésh @@plﬂa%3§§rbf(13)50ﬁn1and

a diamgger phe2.g¥irFhgsforce action and the deformation behaviour are
rei nforced byetﬁe bog ? in 30 particular in soft targets. 27 August 2004 10

ts

At the bullet rear (27) there is located a recess (28),
lying centrally relative to the longitudinal axis (15) of
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.



Cains: 1. A deformable bullet having a front part tapering iAQuwardsmothe tip
of the bullet and a rear, substantially cylindrical part, the bullet (1)
consisting of a jacketless bullet body (2), in the tapering, front part
(6) of which there extends a cavity (§) centrally relative to the

| ongi tudi nal axis (15) of the bullet (1), characterised in that the cavity
(5) is mosed of a cylindrical part (16) and at |east one conical part
(19) adjacent thereto, in that a forcing-open plunger (3) forns the bullet
tip, in that the forcing-open plunger (3) consists of a head (7) sealing
the opbniAdefermable bullebhaing a froftparitaperingstbaankis (&) tireafttae duley ahcﬂlta@eérhe

it t hat ted th ) t
0 kg b b3 8 el P oRUREST el e RLES) ol
2. A de@pérﬁl’@hﬁnbpﬁrl@oﬁ@ﬁ@hméw ek@ngs alcmnily (5?9@:’6@4]] ?éléat%%'tﬁb fohagtudidye part
(12) of the faorci ng{Bo pen (3) sealing the opening

(4) of %’%Uémw b(Uﬂ%* (’Q;CB@WP@&FGQ W ﬂéb@cawyt( )!a cemneseshefi aecylindrjcabpart r om
appr oxi (18§ ghy aﬂﬂeatspoc.? coREA A @lgglaaagémh%&oehe( ) o fordiia-oden ALAGLOGETRP! €

bull et according to aiml aracdterized 1n
cyli ndrfprm$ thepélﬁllet (ip6in toat ﬂlh@‘o[ﬁ&\gr@gen(;ﬂbnngarﬁl%bccﬁm% beadtchd d7) beading the

T8 or o £ Ba T 1 ShAR G BRRISS TR b afo PR B Begd

get ween(7%p m@pdrtéd bitwits c3licAygrs(t 2?&0613 chbinferdike®dge (18) & thelepehin) % 25
) 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.



30 10. A deformable bullet according to one of clainms 1 t@73pugust 2004
characterised in that the angle (21) of the conical part (19) of the
cavity (5) is approximtely between 50 and. 70, preferably approxi mately
60. A deformable bullet according to claim4, characterised in that the
angle (21) of the conical part (19) of the cavity (5) is a few degrees

| arger than the cone angle (1) of the conical part (12) of the head (7)

of the forcing-ope | un 3 deformabl e pull et accordjn o one of
clains 1 tth? h‘g?g%F%g’sg%ébﬁléﬁa?CFﬂggﬁBﬁi’E%l one e (Ciiﬁlfbf? ih*\'eo Tavi ty
(5) is approxi matRhYadt8PLE8d2i AMhRE ef BE abhy1e APPI PXb LR Yedn Dedm | ONg.

A deformabl e bullet according to one of clainms | to 6, characterised in
that the shank (B}*bf ({1Re PBrehagcavpen pdungerapByoxsndedlly iPetwrebl i nd

hole (25) by a gges I Hn0A . rT,gi to one of clains 1
to 7, character?sedé?% ?%af ?ﬁ%féﬁggk§0$8%%§§%@§€${ -@%Zh pl unger (3) is
approximately 2 mmto 7 mm preferably approximately 1 nmto 3 mm long. A

deformabl e bull e gcgordinﬂ to ﬁgain18, éharacterised in that the blind
hol e (25) i3 adapted orgabhe Puhith dFCeH R%ahR B} 1%ty is a few tenths of
a nmllinetre | ongraradcdefosanbhechat! ehe agco14i P f PN OfcGlAlE 1 to 9,
characterised in that the bullet rear (27) conprises, 27 August 2004
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,



- 12 511. 1012. 15 13. 20 14. 25 15. 30 16. centrally relatiygst dole
 ongi tudi nal axis (15), a conical recess (28) with a cone angle of
approximately between 70 and 120, prefearzably approximately 90. A
deformabl e bull et according to claim 10, characterised in that the depth
of the recess (28) anounts to approxinmately 0.5 mmto 3 nm preferably
approximately 1 nﬁntcallynreAadéﬁernabthebmbhgitadtnaﬂiagl£o(bﬁﬁ,oé cl ai s
10 or 11, characteris ess 528) IS cI off at t e base

by a circul ar suffi¢&® ?35fcﬁFF (gbpdwé t@r ReHPPILRI t%P@rﬁxh%??

preferably apprpstwakal Y02 BRY $2defoﬁﬂébéﬁabyb|Q%p@@ﬁ?ﬁgt@ gyt goone Of
claine 1 to 12, characterised in that the material conposition of the

bull et body (2) is as follows: 55%to 100% copper, 0%to 45% zinc and 0%
to 4% gad. 1A defo Byk! ghigegondl ops ofgha{gs 1 to 13,
charactgrlseﬁ I n t E?B%ﬁg t%ngp e strenggﬁ£§ﬂ1 ? i% nmaterial of the
bul l et ranges frohm288tNEinRdt dn that the depth of the recess (28)

amounts to approximately 0.5 mm to 3 mm, preferably

- approximately 1 mm to 2 mm.

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



450 N2 and the yield point Rp0.2 thereof from N mR2 t@725Qubkm®s A
def ormabl e bull et according to one of clains 1 to 14, characterised in
that the forcing-open plunger (3) consilsts of a |lead-free material. A
def ormabl e bul |l et according to claim 15, characterised in that the
materials of the forcing- open plunger (3) are plastics, for exanple 27
August 2004 - 13poiyethylgnejopreofersblp Q@Odegr@@$bb¢hyl@ﬂe;0@re¢erab|y

bi odegr adabl e plﬁgkbiédlge gggﬁggﬁng e§§ggleai a%%ilﬁc?ﬁal%%égéun]or

copper. A defor acco one b6f"¢C
characterised in that netal powder is added to a head (7) of the

f I ng-0 e | u non tals. A deformable bullet according to
CF;?h?g7 P gragggﬁﬁgﬁéapieth&%ﬂﬁﬁeaﬁﬁ?églbﬁwﬂ%rom% dhrelddnsul fee e

(BaSO4)5 A def or nghl %hﬁk‘lab%ér@géér ﬂhnghae ﬂél@a?f%&&&éﬁsl; 18ded8o a
characterised in that the forcing-open plunger
head (7) of the forcing-open plunger {(3) of non-

metals.

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

sulfate (BaS0,).

19. A deformabie bullet according to one of claims 1 to
18, characterised in that the forcing-open plunger (3)
15 comprises in its cap (9) a dylindrical 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.



conprises inits cap (9) a cylindrical or conical or conesshaped o4
rounded bore central relative to the |longitudinal axis (15 of the bullet
body (2), said bore having a dianmeter of fromapproximtely 0.5 mmto 4
nmm preferably approximately 2 mm and a depth of from approximately 0.5
mmto 4 mm preferably approximately 1 mmto 2 nm between 2 umand 5 pin.
A deformabl e bullet according to one of clains 1 to 19, characterised in
that the bullet body (2) is tinned ang in that the tin layer exhibits a
thickness of fromapproximately 1 pmto 150 pm preferably Abstract
REDUCED- CONTAM NANT DEFORVABLE BULLI;}]];strFaEFERABLY FOR SMALL ARMS Currently,
9 M x 19 nmcalibre cartridges int ormof full-j acketed r ound- head

bul | etREQU@EW@GﬂTAW!Nﬁ.ﬂﬁ"I:')Elf’éﬁﬁlaAB?_%oﬁgLE‘H'.yPﬁ ERABE SF}Y ALROARfS  For
safety reasons, efforts are being nade to replace ese bulTets wth a
type of bullet that is prevented from passing strai ght through the target
medi ungyKEHINNg Gerh OF f@mn? cQH‘Jlré %éx%idcdegrﬁ‘l ttmaefo I rfulgj%kéf@tf Youn@! gq{uﬂé\l\s 3ér
terns of thé energy that rel ease int etar medi um o ensit

especi fedyfor gmakharmg, Lﬁ*?aﬁm@lb’dér anie uped, by ppline. Floe safbr iwapensy ieffeds tareabeln@e
bul | etybdd t&@éﬁéc% fhelb KuIBRCKE] |ae§rEe Ryg! domkt tl%‘?‘i’é’ pf&knteﬁ% apaf%élmg rg&ﬂt

extends central y|n relation to on|t inal axis
(1) i nthigvghithedarget medinm. Mpwn(c&forafablqﬁbulm frem thedyjio 2Jt, vaswicansidarably in

consi sighig opfth@eﬁé/rby Qﬁiét' tﬁ@i{ régéde ln( #) taRPd rﬁédlurﬁagtdé?ﬁelg%?ﬂ 'egﬁécleﬁl?rlﬁ the-9)
{

adj oi n| ng said (1:% indrical part: that a pusher _ orces
proj eciyman bemy @ﬂwnﬂmth@tﬁfw@tpr@wﬁ%ﬂ@ ihﬁ?atPU"§h opnsipie rof @gackediess billeh

head (t?&dtyV(@} Gt as@él}itﬁ 5)*1@xt<9ﬂ§rﬂeﬂﬂalfﬂ)1 r@fatlérhﬁ: faVibhgituamal BAE ()R @id bRk
whi ch extends in e ‘cav

) in the tapered front part (6) o}lthe I:Zullet bogdy (2) sa|d cavity consisting of a cylindrical part
(16) and at least one conical part (19) adjoining said cylindrical part; that a pusher (3) which
forces the projectile open forms the bullet tip and that said pusher consists of a head (7) which
seals the opening (4) of the cavity (5) and a shaft (8) which extends into the cavity (5).

Figure 1



