14 October 2005 1 Projectile for infantry ammunition The invention relates

to a projectile for infantry ammunition according tol&hﬁbégﬁg¥“ﬁéb§“: claim
1. Projectiles for infantry ammnition in a known manner” ~ conprise a

projectile.core with a projectile nose and a netal casing, wherein the
projectile core is nade of lead. Firingqlead projectile generates

| ead-containing gases, which are detrinental to health. Lead noreover

pol lutes the environnent. The underlying object of the invention is to
inmprove a projectile f&reinehitky fominfardirnemmudiitian the preanble of
claim11 in such a way that a durable connection between projectile core
~and nmetal casing is achieved. In accordance with an aspect of the

i nvention, thEre igvenibyn deell prof et id eofaredinfbmt fFyr amianttdon conpri sing
a projectile gﬁm§h¥@$$hfh$%5&&$ﬁé|€b”ﬁ%@ ATetad ~L£asing, characterized
in that the netal casing 1s a case, I I's open at the front end and is
drawn from the rear onto the projectile core, wherein the projectile nose

proj ects Tr oMb ihg. o Alg CASE Noh Alltk - Nty & o Pased @bt Gpiplect e

core a necking, “into _the oper front casing end projects. e necking
t her ef ore hol @emRhesee? Prepethgld aserandith a projectile nose and a -

metal casing, wherein the projectile core is made of
lead. Firing lead projectile generates lead-containing
gases, which are detrimental to health. Lead moreover

pollutes the environment.

The underlying object of the invention is to improve a
projectile for infantry ammunition according to the
preamble of claim 1 in such a way that a durable
connection between projectile core and metal casing is

achieved.

In accordance with an aspect of the invention, there is
provided projectile for infantry ammunition comprising
a projectile core with a projectile nose and a metal
casing, characterized in that the metal casing is a
case, which is open at the front end and is drawn from
the rear onto the projectile core, wherein the
projectile nose projects from the metal casing and
there is disposed on the projectile core a necking,

into which the open front casing end projects.

The necking therefore holds the metal casing fast and
prevents the latter from being pulled off upon
penetration into a non-rigid medium. It is moreover
highly advantageous that the casing end consequently

lies in the flow shadow of the projectile nose.




prevents the latter frombeing pulled off upon penetration into a
‘non-rirgid medium It is noreover highly advantageous, {hat the casing end
consequently lies in the flow shadow of the projecti}% 5&%%?634£@i§0ber
2005 In an advant ageous devel opnent of the invention the projectile core

i s made of hardenable steel, tungsten, netal carbides, sintered netals or
ceranmic material. 5 The netal casing is preferably nmade of copper, a copper
alloy, clad steel, soft iron or a zinc-tin alloy. Advantageously at | east
one relief grloowe ildirdpessnionlevelopmerar qfertihehenyreaft itdre thyeoj ecti l e
core, wherein_the 10 .netal casin y st jn e region of the relief
groove agai MECIEATE Proj s 1°E 5‘%‘%&‘}#12%49@&}&@@ ggr‘t%t?aes LHRIStER : of
differing di arebar wami gt he Mg ne?a 1d nged-anflicstiaitetiad over the
entire length of the projectile. 15 Atwist transmssion is effected by the
projectile portions having dianeters that match the appropriate
projectile cahib h f. th t al,.casing vant ageousl y _has a 20
greater t5hi c%ﬁeesgn%ﬁgneﬁa%g%%aﬁ'ls #)P'i%cf%%gg)slyofmat fe Ocylcloﬁjé’P%Cala ﬁép I The
thickness of alleyhasd aef sthel,mebdlt dashnermay Heweven a|ltL©F("Jati vely be

| ess than or equal to the wall thickness of the cylindrical part. The
base may be convex or concave with e.g. radii of 25 between 0.5 and 10

calibres or hligbntAeiRal Y&l YehB® one relief groove is disposed on

the outer periphery of the projectile core, wherein the

10 metal casing may rest in the region of the relief groove
Ci‘ against the projectile core. These relief grooves may
be of differing diameters and widths and may be arranged

distributed over the entire length of the projectile.

15 A twist transmission is effected by the projectile
portions having diameters that match the appropriate

projectile calibre.

The base of the metal casing advantageously has a

20 greater thickness than the wall thickness of the
cylindrical part. The thickness of the base of the

(ﬁ} metal casing may however alternatively be less than or

equal to the wall thickness of the cylindrical part.
The base may be convex or concave with e.g. radii of

25 between 0.5 and 10 calibres or flat. Alternatively the
base of the metal casing may form a concave or convex

cone point.

The shape of the rear of the metal casing may be conical
30 with an angle of between 0° and 90°. The rear is the

region of the metal casing adjoining the base.




base of the netal casing may forma concave or convex cone point. The
'shape of the rear of the metal casing may be coni cal éﬂhg%th agz Ie of
betweén 00 and 90. The rear is the region of the metal casing adjoining the
base. 14 COctober 2005 3 The projectile core is advantageously roughened or
knurl ed, thereby achieving a better seating of the projectile casing

and/ or metal casing on the projectile coBe. Further features of the
invention arise fromthe single drawi ng, which is described bel ow. The
reference chaﬁﬁﬁtﬁtﬂkxﬂﬂﬂetesr@héspadWEmMAgeum@ﬂ? roli@hehedhots nmade of

har denabl e st eel tung&;en carbldegi sintered netals or ceramc

material. Th nﬁﬁ;ﬁdec eEePEf@C lﬁﬁ&“ﬁ Br GE&EEM ea648918F WRPch  projects

froma netal Gasieddide %%sm@ BRkabrCaRitRd 2als3nbRde %htehﬁﬁsoﬁtec%%@er a
copper aIon, Clad steel, soft iron or a zinc-tirn all oy netals are

however al socomscei vabl e. The netal casing 2 is drawn from behind, i.e.
fromthe5 20 rear 12 onto the projectile core 1, wherein the projectile
nose 13, "as al ready nentioned, is exposed. For the durable fastening there

i s disposed gnrther Feojegtisl efcehe inventébnnardsel FremWbhehstihglepen

front
drawing, which is described below.

The reference character 1 denctes the projectile core,
10  which is made of hardenable steel, tungsten, metal
(i* carbides, sintered metals or ceramic material. The
projectile core 1 has a projectile nose 13, which

projecte from a metal casing 2.

15 The metal casing 2 is made either of copper, a copper
alloy, clad steel, soft iron or a zinc-tin alloy. Other

metals are however also conceivable.

The metal casing 2 is drawn from behind, i.e. from the
20 rear 12 onto the projectile core 1, wherein the

. projectile nose 13, as already mentioned, is exposed.

For the durable fastening there is disposed on the
projectile core 1 a necking 4, into which the open front
25 casing end 5 projects. The casing end 5 therefore lies

in the flow shadow of the projectile nose 13.

The diameter of the projectile nose is smaller than the
field diameter.

30
Provided on the outer periphery of the projectile core 1
there is in this particular case a single relief groove

7, whereby the metal casing 2 rests agéinst the




25 .casing end 5 projects. The casing end 5 therefore lies in the flow
shadow, of the projectile nose 13. The dianeter of the preieyddt empse is
smaller than the field dianeter. 30 Provided on the outer periphery of the
projectile core 1 there is in this particular case a single relief groove
7, whereby the nmetal casing 2 rests against the 14 Oct ober 2005 4
projectile core 1. It is however also podsible to select a form of
construction having a plurality of relief grooves, e.g. of differing
wi dt hs and dipamgeetslie’carewlst (Ttansmhesicrer slebf poisedbldy pooj ectil e

portions havi ylLinder di_,aneters that tch the appropriate_projectile
calibre (see58&§9%p8rEP5W§°§)Po?ﬁ5IH§§é°fggﬁylpﬁea ﬁgFag&§Vh§f2 has a
_greater 10 thigkaesgrbbarsthe.wal bft bii¢keessg GikkBsCUhiandibadkerkegion. In

this enbodi ment the base is flat. It may however alternatively be convex
or concave with radii of between 0.5 and 10 calibres. The base shape. may

al so be _conti A or C one point..15 In_the enbodi nent
Doty afod Berlisf B2.ARONNTEAT cCRREAUEAONG BOLTbLr Te] Bob RS oRE )
design. It nmagvihgweyeindetrediaietelky baacomnatshaphé. appropriate '

projectile calibre (see e.g. portions 9).

The base 10 of the metal casing 2 has a greater
10 thickness than the wall thickness in the c¢ylindrical
(il region. In this embodiment the base is flat. It may
' however alternatively be convex or concave with radii of
between 0.5 and 10 calibres. The base shape may also be
configured as a convex or éoncave cone point.
15
In the embodiment illustrated here, the rear 12
adjoining the base is of a cylindrical design. It may

‘however alternatively be cone-shaped.

20 The projectile nose may be of any conventional shape,

e.g. from pointed to flattened.




20 The projectile nose-may be of any conventional shape, e.g. from pointed
to flattened. 14 Cctober 2005 5 Clainms 1. Projectile {proinfiadt ryngs
anmunition conprising a projectile core with a projecti?e nose and a net al
casing, characterized in that the netal casing is a case, which is open at
the front end and is drawn frombehind gnto the projectile core, wherein
the projectile nose projects fromthe netal casing and there is disposed
on the projectile core a necking, into which the open front casing end
projects. 2. Projectile according to cdk#msl, characterized in that the
projectile core is made of hardenable steel, tungsten, netal carbides,
sintered netals or ceramic material. 3. Projectile according to claim1 or
2, characterited Pnojdatildefoetahfaastnganmsarmbdieofcagppeding a copper
alloy, clad steel,_soft {{ﬁn or azjnc-tin alloy. 4. Projectile according

to one of clains 1PTYITEthar 3t eftZed® i PRt 4t 1R & S5t groove
i's disposed on thecosief, pehidpietfdrDied Nt tHL 6Gtd | CDf @asing is

a case, which is open at the front end and is
drawn from behind onto the projectile core,
wherein the projectile nose projects from the
metal casing and there is disposed on the
projectile core a necking, into which the open

front casing end projects.

2. Projectile according to claim 1, characterized in
that the projectile core is made of hardenable
steel, tungsten, metal carbides, sintered metals

or ceramic material.

3. Projectile according to claim 1 or 2, characterized
in that the metal casing is made of copper, a
copper alloy, clad steel, soft iron or a zinc-tin

alloy.

4. Projectile according to one of claims 1 to 3,
characterized in that at least one relief groove
is disposed on the outer periphery of the

projectile core.

5. Projectile according to claim 4, characterized in
that the metal casing rests in the region of the

relief groove against the projectile core.

G. Projectile according to one of claims 1 to 5,

characterized in that the base of the metal casing




5. Projectile according to claim4, characterized in that the netal casing

rests in the region of the relief groove against the,prgiectile,gptre. 6.
Projectile according to one of clains 1 to 5, character?zed$%n tﬁat t he

base of the netal casing 14 Cctober 2005 has a greater thickness than the
wal | thickness of the cylindrical part. .7. Projectile according to one of
the clains 1 to 6, <characterized in that the base of the netal casing is
convex or. concave with radii of between 0.5 and 10 calibres or flat. 8.
Projectil e accordihgsta oneabérctiaiciendsd oclan chanact erilzietkriasd kgt t he
base of the netal ﬁ sing forns f concave or convex cone point. 9.
Projectile accordi getS bhadbtCat P61 to 8, characterized in that the
shape -of the rear of the nmetal casing is conical with angles of between 0
and 90. 10. Projectile according to one of claims 1 to 9, characterized in
that the projéctilerespetise qetRFdhd o Nmrurdledche claims 1 to 6,

characterized in that the base of the metal casing
is convex or concave with radii of between 0.5 and

10 calibres or flat.

8. Projectile according to one of claims 1 to 6,
characterized in that the base of the metal casing

forms a concave or convex cone point.

9. Projectile according toc one of c¢laims 1 to 8,
characterized in that the shape of the rear of the
metal casing is conical with angles of between 0°

and 90°.

.10. Projectile according to one of claims 1 to 9,
characterized in that the projectile core is

roughened or knurled.




