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 cerejeicltlilleg 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 eSthe bigererkniosm feianesetvhan Bpjactrisle f ovhexxanpressasih GB 601
686. The ce ' si.t L ye-1 ogki ' f e [ r o the
Front-si do core S0 ol bhe B RrGResel | iy ghed enbraiae (e 8871070 to
be of fered §evdnger 8dyngfircsiBgl | Foree ave sharnayl | fQg@heofat the

charact eri stgyesj i 12har PBalelst ARBINCaf GRS £hed gF&BdE 10088412, a
training projectile is known which has a reduced range. It conprises a
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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 Dbelow the sintering
temperature, so that, wupon impact, 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 nake and their firing behaviour does not
correspond, at higher ranges, to that of conbat amunition. 5 Starting from
this prior art, the object of the invention is to define a projectile which
can be mnufactured nore cheaply, and also in a | ead-free manner, as
training ammunition. 10 A further objecs consists in inproving the ricochet
behavi our when the projectile designed as a training anmunition nmakes a
non-frontal arpagie iexperdivdreo melkeabdyd ekhetiratf ingindiebdaageouto third
parties pos by ri cocheting and onward. travel_ of the projectile. 15
Final Iy, an%5%5j%cfosf tcﬁgrs.s%g ' ﬁggnlﬁ%lﬁe]fs hESRS | B\-‘é) a%t%ra 5 nPhg
anmuni ti on whundatcambeiisissh at the sanme di stances as conbat ammuni tion,
i.e. which has essentially the sane ballistic characteristics up to 20 the
point of inpact. This object is achieved for a projectile of the type
defined Pn tHantindduExoron byisheprharacasti zi hge fehigets of ctdem 1. 25
The fact that i P ecd i I,_[e;ol VS d hey I PR8N S whi c@NedaneCoeel enent
allows flight behaviour to be achieved which, in terns of _velocity and
flight pathmanufagtired tmpXeacherPddnbatndmab$®i o Phe 1869 E£Z§Rent ati on
of the projegdrided | H® ¢MRin{fy ARl E€ion approxi mately equal -sized parts
upon inpact at nore or |ess any ricochet angle renoves the danger to third
parties, without having to resort to the disintegration of the training
amuni t Lon it Fupender bbhecer &omslists 3Im Bympesigngnalde rdmsadhieti on as a
pure steel pgcﬂecii | e, manufﬁ\cturi ng g:oits are. redélced. Furt hernore,

e € Projectile as

speci al aviour’' when t esigne 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 velocity 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 1light 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 herg configured without a jacket. It
possesses a 10 front-side core 1 and a rear-side core 2. The external form
3 of the projdeenitagebths viemweod fheat$ ngateomdhbeaquenjiedd | eimosehd, is of
ogive-shape%d%gﬂgﬁ%gaiion and transfornms into a cylindrical mddle region
5 and ends I'naconi‘cal rear region 6. The mddle region 5 15 possesses a
circunferential rounded groove 7. The two cores 1 and 2 consist of solid

naterial. Haig fRGekensnSide faf Calod PRI R RSy ddrall) Gichent red

3
manner, on the front-si core 1 m?t e ai ) a contact zone, bearing
the refePendefgrnmsies 0 ahlde 1BinmHe sifigurel atWivkahi persiesetdft - 8Rde core 1

and rear-Sig8® 1R idhe derL prsfdtale this rear-side core 2 fills the
whol e of the Ccylindrical mddle region 5 and the frustoconically configured

rear region 6 of the 25 projectile 10. The connection between the two cores
1 and 2 camHe singrsstidire Whéls her ewsegast ppbjeexampl eo,t hatichhe two
cores 1 and .2 cannot be fggara ed, the sinple inpartnent of shearing
forces by a ifsefCTeTHEORTEULEN B i f #ed AFKET sulfFaf P 7RERi 8n 30

accordi ng t ddcvk-sliaid hesrextieand &f hefarfidisie tasre aze Thesexleenall
whi ch g1 ves T988 10Ta G151 it AATEH: s Chor REARerF THder G AoPRatrBnal
force. It | prapecipossimbsefér fheofongévershapédt kenfiguration 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 frustoconically 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 cores 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 projectile 10, which gives rise to
a Jjoint which does not weaken under gravitational
force. It is 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 inpact, even at a narrow angle. The fact that, in use, the projectile
10 is substantially acted upon by forces 4 in the |ongitudinal direction
hel ps to hold the projectile together.,1f, on the other hand, the
projectile 10, fired froma 5 gun, does not hit frontally upon a surface,

for exanpl e upary S%Ilaeeuwﬂhsm Standecibar m@@ e,t@t Bol@ngthe Of
bet ween 5 5'30 de rees-to direction of flight, i.e. the |ongitudinal

axi s 20, ofpﬁﬁéq&ﬂﬂ tqQQ9QRFr then sufficient shearing forces act upon the
projectile 10 10 and it splits into the two cores 1 and 2, whereby the

further danger zone after _the.ricochet shot. sever el I pi.she When
the proj ectlgqé' 1@“iﬁ€%cf’§heﬁp5‘ﬁn§'sﬂﬁeac%r EaLE %:nlt]e le6n a%/géc oggémrrgnner
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into two | ess dangerou prOJ t|Ie uj t o] S

contact zoné¥ Bt h@uff\%@cecov é to§°!r %@Ja%\p%_fgo déﬁmgﬁ 2ol

npri sé a-certra runc ted cone 11
of the fronrfQbekwemmeSlamdtBOadegmgbs b bbewdémettipn 2f 3 igddnees,

preferably bft Jeen, 2 an u‘%‘% ?gggﬁgfs ][e?t pagki ctq{ear#yogécélﬂégrl%es

relative to ihe | ongi t axi's le projecti 0, and
conplenentar@hemneufﬂicbenthéhﬁéannglﬁ@rgéﬁeagt Weioeh then®@redacs 1 t abl e

for thepresgyfLhhqorid g @H@&dﬂn%nttheThtﬁo250§é¥,ar1t ageous| y Whakedynost the
sane angle as, 1n particular a sonewhat_smal |l er angl e than t he truncated

cone 11, forthgafirthar ad@ngeshi ganes af teY o thedefieachein| $iot il9

particul ar Oséyae81pe SIMihEsned . © WS etae ?Qﬁéc@ila 5 eledmgrstsel ative
to the longitudinal axis 30 20,wth_a,0.03 m Ilnetre smal | er |nner di anet er
of the upon a surface oriented in any chosen manner relativ

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 joint. 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 is represented
here, the thickness of the wall 14 of the rear-side
core cone 12 at the stop face 13, i.e. 1in 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 ment 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- s ddle region 5 neasures 1.17
mllimetres, at an outer dianeter of 10.884 mllinmetres. In - 5

particul ar, paetwalilatrhi ckiesswall t vhilckmetecoof cathe haituwtamrei dl can

measur e bet 5 t i [ th propectil el its
cylindrical mﬁ%@%%‘” C%%% #123 §|%E‘§F8ﬁ§go tr‘?’ee%glt opﬁf a%lgé Eéb g)rllf ?%eé]ot her
hand, are |deametar abfbotthet heprogessileand 02. Hnl«;ﬁ&uady&%ndrﬂgalthe st op
faces 15 ru 5P S oRl ane perpendicular to the |ongitudinal direction 20 of
the projectite ti The 10 depth and height, respectively, of the cones 11
and 12 i> preferably identical, so that, when the cores 1 and 2 are forced

or pressed toggt a%enalahgl eat it Hdps saRiimed whigke iscier fiegdd y al i gned
on the outer side In"this illustrative enbodi nent, the hei ght of the 15

front-si de c8Fe ééﬁ&t}faﬂ‘eé‘é'—ulbéé'-m the |99R8Sr ds aasl 3 helk il efA999 and
1/8, here 1/ 63,oftHehest@pgEacel ame rain imeat poager Qﬁerbe@fdﬁ:uﬂaft ptace of

the cones 11 _and.12 of the cor s 1 and 0 bstanI| co ntary
cylindrical Eﬁ%n&ﬁ?glégﬁlqﬁ GEgEY éooﬁé qﬁt%%ﬁggpfﬁaid 2 are
her e adviant agepual yanfdorhecgﬁtr,onres}d@@tti@alyna‘bﬁr thé cbnepamm candri2the two

cores 1 and .25 2 %%rgtﬁpny t %ﬁﬁ%fﬁfl {%%p L h%BQn%%§ Qr frg#éane

steel, so tha? S|ngle o Pt *or press fi
obt ai ned. Codparrl fortkd pnojpresseé together a projectile 10 is

( obtained which is perfectly aligned on the outer side.
In this illustrative embodiment, the height of 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 mllinetres, for exanple, whilst the length
of the 35 rear-side core 2 neasures, -fgr-exanple, 23 mllinetres. Due to
the outer formof the cores 1 and 2, therefore, an equal weight

di stributi orbetgévmlglﬂonrhﬂmactofofthé heopesj actah:h@ 20,ondnetof awhe, two

substanti al | y_equal zed .and eq ight. fr a e, f The | engt h
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chosen, for ateaptagetreslgenbdt@eamd B: 2, ar&ﬂv%ﬂa,gecamiy dmmvweapre 2 and
2: 1, and eve ef e e nd 1.3:1. 5 In another
|IIustrat|ve8r%gé§abP% E%Q?%énlgv% |%%& } %efprOJectlle 10 can al so be
designedSas a jacketed projectile, in which case the jacket of the
projectile §391 ¢ e £$E§ s €Sehd R B isl, 10 and
is thus demgnegﬂl C|§%??§ # ?ﬁggha e jac EJ in no:Vay |ﬁierferes
with the desth%cmr@ﬂe@f‘ﬂtlh?e 1or epactalao 1bev\ﬁ]@t$119ﬁ3@dpr%? edtijackerad ts a

target. In (Bw SelfRUE ACt W §H3fc1S Uk m@k%eﬂeer eifetHd Hrdfrctims part
cores 1 and rep resented.in the fi igure_are then 15 advantageously first

f or ced togetﬁ@ronEEfSﬁélgltécﬁ@ﬂ@a§cﬁré@@é&CG@EPSFﬁQﬁM%ﬂeﬁﬁqIQ?@. % hus

forned. 1bhi sanfagketcrean, dééh@@édlgufﬁim&etwl tned Ithta«t tthﬁe gjamu& 7. 20
In place of a truncated cone 1 e,front-side core q} | ow
[
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truncated coh® 13°on"#Ke }Bﬁﬁrg?HESCOVéthz thee %ﬁﬁ?ﬁﬁYlﬁ?oﬁ% tite 10 can
al so be consprugeedilpr a®i seen tiise th@jedﬂaylé ouadhiks shitdrgese 1he wal | s

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

15 advantageously first forced together, before a Jjacket
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 cylzndrical mddle region (5) and ending
in a conical rear region (6), the rear-side core (2) bearing 10 positively
in a centredakenteCladaisnst the front-side core (1) and this rear-side core
(2) filling the entire cylindrical and the frustoconically configured rear
region (2) of the projectile (10) , characterized in that a contact zone
(11, 12) |slrespé’a;‘plwéflt)ll@nﬂgmedﬂl'ﬂﬁa)nneheSEMchﬁ@sel(qd Mithwhch
contact zon ws rpj {410) b her a joint

whi ch doesgﬁ%%é\?(ea en ur?oeér) %rcélré/tji g%altdl'le.(;ncéloef o(relc)leoémgkéér\?gﬁ g ré?l gned

ext er nal5 f opAe3)casie t ) prehecexterpad) foamnd 3)omfai Heel BHE] eﬁ*élb%nt act
faces (15; X3p)11l {9eddd OdrLPrihg EHRD the Profdacily Tn%lé‘éh' ng) pne

another, substantially without a clearance or gap over_ the whole 'of the
contact fac®edPg; af; ogivesshaped Eorlfrléiu&éitllloé‘rac%rbﬁﬁﬁ“ﬁjfpﬁ BRRP1,

charact eri zgd dyn i ndritdaat xﬁlhﬁimer@@mxaqs)zm | Sn@ihg ush ogosbaakatone (11)
and the ot her contact, zone&%;}sTT Elustoconl cal. hollow c

Projectile &888rdivFIFP a far FEPETE2E8E | FO% tﬁg)c tﬁgg’cﬁéﬂgral
truncatea cpml(thiz)eljys tonki gwrﬂdramitinanﬁeraaghdn@ﬁ: hﬁta\eénoﬁtaadidéo

degr ees, pr rab en 2 and 10.de e larly.of 3

degr ees, H‘ﬁt a{t}hé J(J%t%%%ﬁl%laﬁle h%?f é %g ﬁgg‘ gﬁxéngl e which
is 0.2 to 1odrégmhrmail | end ninhe :f&u;s&ptbnulcaﬁlly Océndegueedsrméaer

( 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 2zone 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. ProjectiTe according to CGaim2 or 3, characterized in that the wall

t hi ckness of the frustoconical hollow cone (12) neasures between 1/5 and 8
1/3 of the dianmeter 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 (11) nmeasures between 1/4 and 1/8, in
particular 1/6, of the length of one of 8he two cores (1, 2). 10 6.
Projectile according to one of Clains 1 to 5, characterlzed |n that t he

cylindrical pgortiof (bhe pdbmetes #ki tognf RE@IRFRI1gr ooV (AL #hfch can

be used, in Rarijsulan. d¥Fcide of) nping of a projectile jacket. 15 7.
Pr o] ectlle according to one of Clalms 1 to 6, characterized in that both

cores (1, 2) consist of one and the sanme material, in particular in that
the cores (I, 2) mpdstixd Sh@@brd&ﬁg8 #5 0] ethiie arcordi ngot o ane of

Clalmslt07 character zedln t the rati the cores.(1 and
2) one t ot hE MRS ?ﬁiﬁé ing o f anﬁ"lh@ \Aﬁ'éet%\ﬂtetbth 8 Iaﬂﬁ prnt% .
Proj ectil e acoanthdaiged ocone oflﬂ amgashres Setwelear al:ier ianeld 18t hatn t he

parts of {1 ASLISCLISOCLDE i e LeghlOhe LAY 4 gl oo 11 @

(1, 2).

10 6. Projectile according to one of Claims 1 to 5,
characterized in that the c¢ylindrical portion (5)
possesses a circumferential groove (7), which can be
used, in particular, for the crimping of a projectile

jacket.

15
7. Projectile according to one 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. Projectile according to one of Claims 1 to 7,
characterized in that the 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.



