Projectile The invention relates to a projectile, where necessary covered
with a jacket, having a front-side core and 5 having a rear-side core, the
external formof the projectile, viewed starting fromthe projectile nose,
bei ng of ogi ve-shaped configuration, transformng into a cylindrical mddle
region and ending in a conical rear region, the rear-side core bearing
positively in a 10 centred manner against the front-side core and this
rear-si de coPeofjelcltiing the entire cylindrical and the frustoconically
configured rear region of the projectile. 15 Such a projectile is known, in
the formof a jacketed projectile, from W 99/10703, two-part projectiles
havi ng al r ea@nebeigrverioven f velabee tham GOrojemts.lef orwhesanpeeessanyGB 601
686. The cen [ |.oc mat of, t d e t he
ront-oi do cory 300l MouE & pro At e e bned adordl w6 0 53/30703 to
be of fere® g&e¥ider odynkepE-sShBER| | §re. arfdic awakerndl | fpaRet PAti Ve
CharaCter'Stb%%ﬂé&tﬁmﬁfpﬁbeﬁéérsﬁﬂﬁ@ﬂd@ﬂffﬁﬁ tﬁé @fﬂﬁééiﬁﬂg Resdl2, a
training prolectlle NoOWN redyced ran It conprises a
projectile mELEL e@BéHeb§h6P8§eF§mﬁﬁﬂﬁf AL OBy %%ﬁ#ﬂ%@%?ga?nF%ar core.
When the projectyléndsithledniddldr e&IgSOnp amis endesgl tief a heonheali a of
mass of the 2 ectl e 30 nose, SO 1 |y, a red ced ran i s.achieved. US
6, 263, 798 descrajl bes éaor}"Oj elﬁﬂtéa]\f/\h T el%mber ob arelcf1 CRt v ev‘%% %Ign%erature

yet bel oW0t hecegitmtest | ngnneenpagatuse, Ee tﬁaontupmdelnpame and frhgaents 35
directly and et Vb %Oﬂ%§M¥H féHé“e%Pi?e @ 3%PH5HHCEB§S t hat

this nethod is also suita he manuf act ur e ee tralnlng
anmuni tion. ISt ng eemiigureshs a§%§¢d|n©eghp@he ®fi or the

projectile.

15 Such a projectile is known, in the form of a jacketed
projectile, from WO 99/10703, two-part projectiles
having already been known for more than 60 years, for
example from GB 601 686. The centric positive-locking
matching of the rear-side core to the front-side core

20 allows a projectile designed according to WO 99/10703
to be offered good aerodynamic, ballistic and, above
all, penetrative characteristics for  sharpshooter
applications.

25 From DE 100 05 412, a training projectile is known
which has a reduced range. It comprises a projectile
nose connected by predetermined breaking points to a
rear core. When the projectile is fired, it breaks up
as a result of the inertia of mass of the projectile

30 nose, so that only a reduced range is achieved.

US 6,263,798 describes a projectile which is produced
at elevated temperatufe yet below the sintering
temperature, so that, wupon i1mpact, it fragments
35 directly and <completely into powder form. This
publication indicates that this method is also suitable

for the manufacture of lead-free training ammunition.

The said training ammunitions according to the prior



2 art are expensive to make and their firing behaviour does not correspond,
at higher ranges, to that of conbat ammunition. 5 Starting fromthis prior
art, the object of the invention is to define a projectile which can be
manuf actured nore cheaply, and also in a |lead-free nmanner, as training
ammuni tion. 10 A further object consists,in inproving the ricochet behaviour
when the projectile designed as a training anmunition makes a non-frontal

i mpact, i.e. gl TFE ekplhalkk &d MhARE! RGhd hendBRoen Yiagt héxhPasir s posed
by ricocheting and onward travel of the projectile. 15 Finally, an object of
the present PREENt PBR i SOFEeshERfne &bt MHiFisTy ZAREREri oRPWhFRAE ca?f be used
at the sanecdmph@neamuas ta@mat anmmunition, i.e. which has essentially the
sanme ballistic characteristics up to 20 the point of inpact. This object is
achieved for a projectile of the type defined in the introduction by the
char act er% zi Bgartdagur €rapf Ghhdism pri2kx Thertf,actthehatobjectpr opectihe | eaves
the gun barr one-pi ece al t all £ j, OU o]

achi eved whigh?%%ﬁqurngsgf%gélggﬁgégang f??éﬁ%é%g?%“bﬁﬁgagin§?%r %% t hat of
conbat anmmunimengfactiygesd MezgmeahadPby, ofaltqgea&eéj edni @ iheadtiweefor

exanpl e, appigHTaL @l t8GuUd ity ZethwRAliSnUpon i npact at nmore or |ess any
ri cochet angle renoves the danger to third parties, wthout having to resort

to the disintegration of the training ammunition into powder form or
simlar.185 By dastyarngopiecamistdiisds asna impreodiRe! theo) eCtbtRet
manufact uri n%e%%si}isbuarr ewflgguct de' Eggjggtrzl ée’desse.%%ie%l as a training
ammunition makes a non-frontal impact, i.e. in more
reliably eliminating the danger to third parties posed
by ricocheting and onward travel of the projectile.
15
Finally, an object of the present invention is to
define a training ammunition which can be used at the
same distances as combat ammunition, i.e. which has
essentially the same ballistic characteristics up to
20 the point of impact.

This object is achieved for a projectile of the type
defined in the introduction by the characterizing
features of Claim 1.
25
The fact that the projectile leaves the gun barrel as a
one-piece element allows flight behaviour to be
achieved which, in terms of wvelocity and flight path,
is similar to that of combat ammunition. The
30 fragmentation of the projectile into two, for example,
approximately equal-sized parts upon impact at more or
less any ricochet angle removes the danger to third
parties, without having to resort to the disintegration
of the training ammunition into powder form or similar.
35 By designing the ammunition as a pure steel projectile,
manufacturing costs are reduced. Furthermore, special
functions such as light trace, etc., can be easily
integrated.



functions such as light trace, etc., can be easily integrated. 3

Advant ageous enbodi nents are characterized in the subclains. The invention
is now described in greater detail with 5 reference to the single figure,

whi ch represents an exploded view of a projectile. The single figure shows a
two-part projectile 10, which is here configured without a jacket. It
possesses a 10 front-side core 1 and a rear-side core 2. The external form3

of the proj eqaldhvad thgectLWesniSd I hdrtds f r Pt henaphekestizk@ Nase 4enés of
ogi ve-shaped configuration and transfornms into a cylindrical mddle region 5
and ends i nS¥PEM rear region 6. The mddle region 5 15 possesses a
circunferential rounded groove 7. The two cores 1 and 2 consist of solid

material. Herg, t - Si are i t Ltiyel | 2 . centred
manner, on t Ezlef r%hﬁférgt?{d%gcgge%ww %%S$ﬂ$e§ dJs?IQZgg‘o%{El 1i:ae\écoa/h(:{t-‘ai—’{cj’[n‘L %%gﬁ beari ng
t he ref erenceefpnsgice 1toanthd 2. sifiglesi fégneeat ivinighi pyepireSeptits- sade core 1

and rear-sicég?cl(&%dz ek | %%&g;éd}ﬁtlet_his rear-side core 2 fills the
l'indrica diere

whol e of the ¢ m ion 5 and the frustoconically configured
rear region 6 of the 25 projectile 10. The connection between the two cores 1

and 2 can be mhdrfsRyifd (i gMi&ENshOnE FeaRS-pd ¥ prXPEPEE1e D@l FREcHWO cores
1 and 2 cannot be separated by the sinple inpartnent_of shearing forces by a
user. The il BERShFIPtIITEY WLEROYL tabléckrbe sq:%nP@(?sé-‘@@@?sdiﬂg to | SA.

To this estemfromi-heidd i¢Sret 00andr @ mHRRSSiside. drd undanksat akteppalt ance i s
the action of__ joi

it whi ch dSB bt Shedhen RIOLC GHt Hit SABHT SRRt ® | ot s BfRossi b e
for the conngtajmrtofle heose 4, is of ogive-shaped configuration and
transforms into a cylindrical middle region 5 and ends
in a conical rear region 6. The middle region 5
15 possesses a circumferential rounded groove 7. The two

cores 1 and 2 consist of solid material.

Here, the rear-side core 2 is mounted positively, in a
centred manner, on the front-side core 1 with the aid
20 of a contact zone, bearing the reference symbols 11 and
12. The size relationships of front-side core 1 and
rear-side core 2 are here such that this rear-side core
2 fills the whole of the cylindrical middle region 5
and the frustocconically configured rear region 6 of the
25 projectile 10. The connection between the two cores 1
and 2 can be a press fit, which here means, for
example, that the two ccres 1 and 2 cannot be separated
by the simple impartment of shearing forces by a user.
The fits can be specified with suitable precision
30 according to ISA. To this extent, other fits, too, are
possible. Of fundamental importance is the action of
joining together the prcjectile 10, which gives rise to
a joint which does not weaken under gravitational
force. It 1is also possible for the connection of the
35 projectile halves to be a clamped joint and/or a
frictional engagement, provided that the parts are
guaranteed to come apart only in the event of an
impact, even at a narrow angle. The fact that, in use,

the projectile 10 is substantially acted upon by forces



35 projectile halves to be a clanped joint and/or a frictional engagenent,
provided that the parts are guaranteed to cone apart only in the event of an
i npact, even at a narrow angle. The fact that, in use, the projectile 10 is
substantially acted upon by forces 4 in the longitudinal direction helps to
hold the projectile together. If, on_tRQe_other hand, the projectile 10,
fired froma 5 gun, does not hit frontally upon a surface, for exanple upon

a surface whigh %héndS_LorfglrtLﬁi(ﬁml e, ditedlicinglgelpé bebwedwld anthe30 degrees
to the direction of 3 g e. the longitudinal axis 20, of the projectile
10, then suPFPERERLLEH SQFﬁBeFOrces act upon the projectile 10 10 and it

splits into the two cores 1 and 2, whereby the further danger zone after t he

ricochet shot.i ons%ﬂﬁw%%?égrmgﬁéheghezﬁ &9€1Pé°hﬁ9til%eéof upon a

surface orlenFéd I'n any chosen nmanher I ring |rect|on 20,
t he proj €ctipenlodeest mes his sfmqrttallﬁﬂoumm lre syirf@angor dF (FBIRRAS | e parts.

Sui t abl e ‘embg bﬁeratss@éfé@@ ® GARLACISCANARS Hort NexdiP1e CORES ah afih1% conpri se

e
a central truncated cone front-side core 1 mnth an anqle of

bet ween 1 an@fZQeEUe&élgﬁe@é“d FefAaafass &t deh A rart iR Rigrieedhtwr e
particularlyjok 3 wagr Q@ﬁlglltﬁhahhle d:60id hgo| o t gk nph:ogazgrtaléo of, t he

projectile 10, and Qonp tar 12 of the re r-S|de cor whi ch
cone 12 is stiPEBpis¥ % r}% Sl (,alcinﬁ’é’(?r}q'i . 1—lefé

advant ageoushy mmiaitmstplme sjartm:)angdaetavs darespat t andl ar, avm)ln@vmat
Sl e 2ng! Rpkhapypthe WA £ 2o eatler | Une BINRAR 0gbe WHCh 1S 0.2

to 1 degree “Snal 'n par ul a ree smaller ere an angle
of 2.5 degreesvesedyi véimonikbedongWheni rtehe am‘gjsotzaevm 18 allMpaZei|linetre

smal | er inneq, ranet 65, PEcbN@riented in any chosen manner relative
to the firing direction 20, the projectile 10 is thus
15 split into two less dangerous projectile parts.

Suitable embodiments of the contact zones of the two
cores 1 and 2 comprise a central truncated cone 11 of
the front-side core 1 with an angle of between 1 and 20
20 degrees, preferably between 2 and 10 degrees, more
particularly of 3 degrees, relative to the longitudinal
axis 20 of the projectile 10, and a complementary cone
12 of the rear-side core 2, which cone 12 is suitable
for the press fit or a clamped Jjoint. This
25 advantageously has almost the same angle as, in
particular a somewhat smaller angle than, the truncated
cone 11, for example an angle which is 0.2 to 1 degree
smaller, in particular 0.5 degree smaller, i.e. here an
angle of 2.5 degrees relative to the longitudinal axis
30 20 with a 0.03 millimetre smaller inner diameter of the
rear-side frustoconical core cone 12, when the two stop
faces 13 of the two cores 1 and 2 are forced together,

with the result that no air gap exists at the faces 13.

35 In the illustrative embodiment which 1is represented
here, the thickness of the wall 14 of the rear-side
core cone 12 at the stop face 13, i.e. in the
cylindrical middle region 5, measures 1.17 millimetres,

at an outer diameter of 10.884 millimetres. In



rear-side frustoconical core cone 12, when the two stop faces 13 of the two
cores 1 and 2 are forced together, wth the result that no air gap exists at

the faces 13. 35 In the illustrative enbodi nent which is represented here,
the thickness of the wall 14 of the rear-side core cone 12 at the stop face
13, i.e. in the cylindrical mddle region 5 neasures 1.17 mllinetres, at
an outer dianeter of 10.884 mllinetres. In 5 particular, the wall thickness

of the frusteeedicilladol koW coael 12wk d@asuE behweenrdépodnfli d4B of the

di aneter of the _projectile 10 in its cylindrical Fortlon.lp The di nensi ons

of the stop %‘5’5@?“&5‘?0% ilﬂecéphé'?ear?é’r%, befrwesyeht ? c#Pdatl /5ot t HeScores 1

and 2. Like tdianfeaeas df3, the spopjdacilse 1510 uninn btpl adel pedpesdlicul ar to

t he IongitudEQg%.direction 20 of the projectile 10. The 10 depth and hei ght,
f

respectively, e cones 11 and 12 is preferably identical, so that, when
the cores51 and 2 are forced or pressed together, a projectile 10 is

obt ai ned whi | Sq1 i t t side I lL.s.Llkustrative
enbodi ment , ﬁ%leé E_ielﬁ%&tﬁﬁdét/hczé 1%5??%% - SI eé)%offr’e' c%r?letlﬁ ﬁ%%%tr%%ha'
mllimetres @&%e tidentinalwatn Hoth diee 198reshek eand 62 - ckikaethengdfess one of

the two coresisl ofhe. stBpPlfReROf1d heugongsalbilan@ eMeddEceriestd and 2,
20 substanti al.l conpl enent ary ﬁg%lndrlcal el enents can al so engﬁge in one
[

anot her. The Wt LA nak AheR et IoR A1 e dthT PFOIFEL +¢ oh? - i §BRt i cal
mat eri al 10l n qEpdH cat@rhelidkt| Wweeepeesitedpd o25thebaidhezonsi sindf 13t eel of
simlar hardness or_th ane.steel ,.so _th single-naterial joint,. clanped
joint or pré§%13¥?f?%§% a%ﬂ%ﬁglf%ﬁpaﬁgd%ﬁsgthg%%PQf qiTETS P! ana

2 are forced or pressed together, a projectile 10 is

obtajned which is perfectly aligned on the outer side.

In this illustrative embodiment, the height o©f the

15 front-side core cone 11 measures 4 millimetres and thus
between 1/4 and 1/8, here 1/6, of the length of one of
the two cores 1 or 2.

In place of the cones 11 and 12 of the cores 1 and 2,
20 substantially complementary cylindrical elements can
also engage in one another.

The cores 1 and 2 are here advantageously formed from
identical material. In particular, the two cores 1 and

25 2 both consist of steel of similar hardness or the same
steel, so that a single-material joint, clamped joint
or press fit is obtained. Compared to the projectiles
according to the prior art, manufacture is very simple.
In particular, the hard front-side core 1, and then the

30 soft rear-side core 2, does not have to be pressed into
a jacket of the projectile 10.

The length of the front-side core 1 measures 24
millimetres, for example, whilst the length of the
35 rear-side core 2 measures, for example, 23 millimetres.
Due to the outer form of the cores 1 and 2, therefore,
an equal weight distribution is given. Upon impact of
the projectile 10, therefore, two substantially equal-
sized and equal-weight fragments are formed. The length



according to the prior art, manufacture is very sinple. |In particular, the
hard front-side core 1, and then the 30 soft rear-side core 2, does not have
to be pressed into a jacket of the projectile 10. The length of the
front-side core 1 nmeasures 24 mllimetres, for exanple, whilst the | ength of
the 35 rear-side core 2 neasures, for-exanple, 23 mllinmetres. Due to the
outer formof the cores 1 and 2, therefore, an equal weight distribution is
gi veg Ugon iolfpame o&rel}ghe maﬁmtbfeftha %dmsﬁfnlrendtvm snbsttaﬂtﬁt:]]aél y eﬁual -
sized an equ; wei ght fra s are_formed. T en wei ght
ratio of the %(151 %na ggegé?o Fﬁg e&)‘?ﬁ'@r Ca%’ WE%Frllosen "‘Tugcg £ex]gt‘r’rpl e,
bet ween 1: 3 a@@aatbgecadﬂantégﬁnusﬁy Beweandl: 2:and and, aven evenrens e
pref erabl vy, I ngt, illustrative enbodi nent of
Eﬁlethe P%j ect eE]nlSi]1 35§nra%g g

the inventio can so'b esigned as a jacketed
prolectllé in which case the jacket of the projectile 10 only exhibits

gui dance char@ptsﬁbﬁhégs 1mw@r£@ﬂél ekPodfflehs tS tdRSi gReEnBUbAI Ciently
thin that the _jacket, in

g |nterierei§2 h Ihetgestructlon of %
projectil e 1FRhenTehecht ?e&t | AR 02hPPs BE 1FHIReT nast e MARNFEERure of
fs_uch a | acket;ﬁdajmcm:gml | £n mefhvvfaasaalt}hecqra?&ek afﬂr@] heé epfe§eatenje| E t he
igure are t adv. nta eous irst forced together or cket is
pressed overrﬁﬂ o4 36] e}& slog?%%%nc[:%r %Ira%‘?]% %Ja%%e%nceﬂ ﬁﬁrﬁé??tl cul ar,
be crinpegd i mrdl tie 'gh‘oevdes'ignéﬁ lsm fflizgdentflya thimnddtasd themejddken t he
front-side cone ob anfha Noldadidincaied cene 18e88rheibRA o8l dengore 2

the two-part proj ectll can al so be constructe precisely the other way
round, |n\M“Ryplgg§;kqm;QBwhgn the projectile 10 hits a target. In

the manufacture of such a jacketed projectile, the two-
part cores 1 and 2 represented in the figure are then

15 advantageously first forced together, before a jacket
is pressed over the projectile 10 thus formed. This
jacket can, in particular, be crimped into the groove
7.

20 In place of a truncated cone 11 on the front-side core
1 and a hollow truncated cone 12 on the rear-side core
2, the two-part projectile 10 can also be constructed
precisely the other way round, in which case the walls

14 are configured on the front-side core 1.



14 are configured on the front-side core 1. 7 - Patent Clains 1. Projectile
(10), where necessary covered wwth a jacket, having a front-side core (1)
and having a rear- 5 side core (2), the external form(3) of the projectile
(10), viewed starting fromthe projectile nose (4), being of ogive-shaped
configuration, transformng into a cylipndrical mddle region (5) and ending
in a conical rear region (6), the rear-side core (2) bearing 10 positively
in a centredplrlen®r cA@dmast the front-side core (1) and this rear-side core
(2) filling Theentire cylindrical and the frustoconically configured rear
region (2) of the projectile (10) , characterized in that a contact zone
(11, 12) is nespe@rojelcridenf (goy ed Wibermn hbeebsargorasvdrded 2withhiah cont act
zone all ows t r oj i ) | o] ned g 1.8 j oi hi ch does
not weaken uﬁ gzg{egr’a\?%tqétrllggn%ﬂ%étge%ﬁaé pder ecﬁqyeél{a}fi%ér?gl X e?én% form (3)
of the prbjestiidee qa® b2) ngthebextrzdaindorhe (Sontafcttacesojestilg; 11 to
12) of 20 th I €Sq,6 ) g i o] r st lally
169", €Svi dwed 9&&@@&% V\h%ﬁo e' E‘%? h&fé‘&élele ]pg% (%}

w t hout a cl earance or gap over t e “cont act ce 13; 11 to

12). 2. Proj &&iin%e ekcePdvaRgshereraiaant iguratiorer ZANSPrmiNg hiktohe one
contact zoneg S:ﬁﬂ‘z{disit@loﬂﬁf&dléoﬂﬁt{iérl)(s)a%d hen®idericoat ashigqne is a
frustoconical hollow cone ﬁ‘l%). 3 rojecti I,g according, to C%ai m 2
characteri zedSaF IFPTHR thE) cenths eFRcEL9E cSF S 11920 s ROAFHE8red with
an angl elof [petsdedivell antin?2@ degitees] paefier abgyinket viden Prand-4fddegr ees,
nore particul ar f\ 3. _ degrees nd_in t t frustoconical _h w cone
(12) has an cg)r#g e&v%i%rh&ii%{bszr?%r 1°% e%r%%}%ngﬁ e}fé%f%ﬁg £§§ %%?t{%%ul arly
0.5 degree srpgtligydrical and the frustoconically configured rear

region (2) of the projectile (10), characterized in
that a contact zone (11, 12) is respectively configured

15 on the two cores (1, 2), which contact zone allows the
projectile (10) to be joined together in a joint which
does not weaken under gravitational force, a perfectly
aligned external form (3) of the projectile (10) being
obtained and the contact faces (15; 13; 11 to 12) of

20 the cores (1, 2) directly touching one another,
substantially without a clearance or gap over the whole
of the contact face (15; 13; 11 to 12).

2. Projectile according to Claim 1, characterized in

25 that the one contact zone is a frustoconical cone (11)
and the other contact zone is a frustoconical hollow
cone (12).

3. Projectile according to Claim 2, characterized in
30 that the central truncated cone (11) is configured with
an angle of between 1 and 20 degrees, preferably
between 2 and 10 degrees, more particularly of 3
degrees, and in that the frustoconical hollow cone (12)
has an angle which is 0.2 to 1 degree smaller, more

35 particularly 0.5 degree smaller.

4, Projectile according to Claim 2 or 3,
characterized in that the wall thickness of the

frustoconical hollow cone (12) measures between 1/5 and



4. Projectile according to Caim2 or 3, characterized in that the wall
t hi ckness of the frustoconical hollow cone (12) neasures between 1/5 and -

1/3 of the dianeter

of the projectile (10) at its «cylindrical portion (5).

5. Projectile according to Caim2, 3 or 4, 5 characterized in that the
hei ght of the central truncated cone _(%1). neasures between 1/4 and 1/8, in
particular 1/6, of the length of one of the two cores (1, 2). 10 6.

Projectile aggardhfg ¢ ORE sHetdrdi BB 1lthd Hrojetdriadd erhzed 4p thad the

cylindrical portiaqn
used, in par E¥eaPar

(5 possesses.a circunferential groove (7), which can b
}gpérpp

KEIOM dBdng of a projectile jacket. 15 7.

Projectile according to one of Cains 1 to 6, characterized in that both

cores (1, 2) _cons

i.st .of
cores (1, Zf’conE?SQ%SFQQEEeléciﬁf 0% of Sct

and t he. sane_mat er, al
ﬁ#%ﬁg%cording to one of Cains

to 7, characheraztéérizedhatin hethaingt bher height refi o tdfe t heenteales (1 and
2) one to th S,(qf rlﬁéﬂgg; N 1142 7k 25, 9.
Projectile a?gg%%?%eﬁf?%g o(fu?:l al ms efso %‘?E&%\ﬁg 1]/4 #hd ik, o

racterized in'that the

parts of theWﬁ@@gﬁé’gét/Pﬁar ofr shectiensth1 ®f sengmdof nthec|taigped®FdFnt, in a
frictional engagenent or in a press fit one to the 30 other.

10 6. Projectile according to one of Claims 1 to 5,

characterized in that the c¢ylindrical portion (5)

possesges a circumferential groove (7), which can be

used, in particular, for the crimping of a projectile

jacket.

15
7. Projectile according to ocne of Claims 1 to 6,
characterized in that both cores (1, 2) consist of one
and the same material, in particular in that the cores
(1, 2) consist of steel.

20
8. Prcjectile according to one of Claims 1 to 7,
characterized in that the length or weight ratio of the
cores (1 and 2) one to the other measures, for example,
between 1:2 and 2:1.

25
9. Projectile according to one of Claims 1 to 8,
characterized in that the parts of the joined-together
projectile (10) stand in a clamped Jjoint, in a
frictional engagement or in a press fit one to the

30 other.
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