:e3ee}dez| . 6T4MI*1 | (c, ~,r,F 1~~~ TITLE Sub-cal =cre projectil® Tage 2503
nmet hod or making such a projectile. DESCRIPTION 5 Technical field The
present invention relates to a conposed projectile for subcalibre, in
particular fine calibre amunition, conprising a ectile and a
driving specul um whi ch, when present in an annunlt mﬁ Immum“mﬁble for
firearms-such as personal defence weappns |sto S,

guns, but algpputomatic weapons of carblne type as as Ilght support
to weapons. Further, the invention relates to a cartrld e contalnlng such a
conposed pr GPEEERF &Y T Hreoss tt b %%%nﬁ§ﬁﬁﬁa8deﬂ”df'§HE% A Riotisedéde
projectile, as well as projectile. The object of the present invention is

to obtain a conposed projectile to be used preferablmum ,w libre
anmmuni ti on DESCRIPAIGS and |ighter offensive weapon Mmm nition

nmeets 15_ grfa% dgqag?s on performance with regard to penghtation ability,
range of > fi : icacy in the target. Further objects are to neet

envi r onnment e ;desmnﬁlaenwerhm&s td DG sdAgsGdleefofliubeNdregm pafucuRXiige JABBMY
netal s, | owest possible weig and pOSSIbI|It to use such amruni tion

wi thout 20 YBBYHIHRR F%‘F‘“&“ﬁ&ﬁ‘d’é‘%"‘d’fpr%ﬁ%ﬁ‘ §3ﬂ§‘t"@ﬁf§p‘?cH UBY WaehtVheR P such

as machi ne Mﬁurﬂ!t&{[19Eﬁbabl@%r?%hh%@@ﬁ@?dﬂs%ﬁal@Bﬁln&e’ vifabor3 UPDRN{ suMEAPONS..
Background of the invention The technical problemtoday is to obtain a

proj ecti | e MFPEHMishbgigHes by 2lsp gHOPaITYIIRLISOhCHBIPE IYP§ a?ﬂe'éﬁﬁllghﬁﬁ@l)@an i.a.,
be achi gyed,, o.l;galémp Andthedh) aHreiaﬁee wsmﬁﬂdémnmnm mcgtf @#@ﬁ%@peed in

the trajector as a h speed The tardet, pre over
| ar ge di st aproeess Buthe nenfacds Of:anh beornmsed)pmycuimanl“yllbypralepmloj ectile having
high load, i.e., large nmass per cross sectional area. 30 The demands have

thus i a , been to obtain an amunition which can replace 9 mm
The object of the present invention is to obtain a composed projectile to be used preferably in

a subcalibre ammunition of firearms and lighter offensive weapons, which ammunition meets
15 great demands on performance with regard to penetration ability, range of fire and efficacy in

the target.

Further objects are to meet environmental demands such as lowest possible discharge of toxic
heavy metals, lowest possible weight, and possibility to use such ammunition without
20  substantial changes of weapon systems in present firearms such as machine guns, pistols,

automatic carbines and light support weapons.

Backeround of the invention

The technical problem today is to obtain a projectile which provides a high penetration ability

and this can i.a., be achieved by having a high outlet speed and with high maintained speed in

(]
w

the trajectory as well as a high speed in the target, preferably over a large distance. Such
demands can be met only mainly by a projectile having high load, 1.e., large mass per cross

sectional area.

30 The demands have thus1a, been to obtain an ammumituion which can replace 9 mm
parabellum ammunition and similar short ammunition types which solve the problem with
high load in spite of short length, i.e., high weight per cross sectional area in the moving
direction. has high penetratuon ability. and high impact energy in the target; has short

trajectory umes with a flat ryjectory and. preferably. has a high projectile speed in the target



par abel | um ammunition and simlar short amunition types which sblivelth@in3
problemwi th high load in spire of short length, i.e., high weight per
cross sectional area in the noving direction. has high penetration ability,
"and hi gh inpact eneny in the target; has short tratectorv tines with a flat
trajectory and. preferably. has a high projectile speed in the target ~
~r ~~at N Zoo3 2 Standard ammunition is a type of amtiniuon, which is
used by several weapons in a mlitary Bnit Today a mlitary fighting unit
uses a nunber of anmmunition types due to the use of different types of

weapons, ch machi ne duns, .sni ht support 5
weaons ant e SRBET LoL S reTRel GRS s YERREAM lngtoh SRR
anmuni ti oonit Ypes ashaddry hentay ahi aialsenurhf)cr@nanmamusrod\pe dube (IEIE ollcgm wi t h
standard anmuni tion it woul d have been hig desired. Froma logistic

poi nt of Gﬁ%WWHh@*éﬁﬁﬁﬁ@”ﬁéW@Z§§“F$MPPQB@%“8 - SHRFARAPP BN WBESibl e and a
desiresi swkRheN dhRraY Carhifies RVEBIYDIRANL 588 miny RES7 83 mBVARmPRES] Bp& tO
distribute to different units. If it would be possible to have the sane
ammuni t i ofhaflfe etrelable Jf et aappadie the problega i Bndp BYHMfuOper¥fdhavadednn t he
aut ormat i Cp gﬁiglam%d VRLER 16 ol &L Hbsia hilvetal @l £yp8tor Iahrmnﬁaﬁ af he
tighting u woul d’% e been won. nm amuni t'1 on been used for
a Long ti n@sxahdnqi m dmr. tis therklgr tothevermddw memgmnen apeh apﬁmrebglh}mqocﬂrstrmue Yo!
called fire ersonal , def.e V. ona
Def ence 1@ %mgHY“s Re %ngg%xﬁggﬁ?Rm'f%#%%ﬁﬁﬁﬁﬁﬁpg% |P &Sm 5>ﬁlcghsas only a
wor Ki ng r edage] bywhiffcgersosalaboithe Z206mancwhdine which it tverndyyrselditrnig tantdorbal | i sti cs
make hits | es Due to the oft peore of the projectile, large cross
sectlonal“%?ngaﬁémpb%WPnﬁﬁﬁkw hay6 PG Pm projectile will not pass 30

t hrough nodern body shields. The |l ack of penetration ability provides for
the fact that the projectile does not penetrate a nodern body shield even
after the? weawﬁuwerk}vaé beeprjisedhfop 8 long UgRISBE INBTHTH!I2P IO ASEIF BB Mm@ Pistaly ear ns,
of the typgshHeRb wms%réamgf& méﬂgﬁ EpeihalkBRAcAMaBods PPIREL PLRGREDHERAL
demands rai sed on ballistics accuracy in firing due to different .5

f act on5 suMeappn).ack of support of the projectile by the sabot, and a
inferior balance in the trajectory due to deficient separation bet ween
projectile and sabot. US-A-5, 175, 394 descri bes an arrangenent for a | ow
pressur e Tiardravdgek with Batmgmmunaioh s taet s bhiy ab\@ultinmnwmich\immoet a0be

pressure ph ra I ecre and t he 0 praojectile
i s not 'géﬂ‘ 55’81’?"8"*‘ %@g&gﬂgﬁﬁ&tﬁ%m&% SB‘fre quua?g? h)éﬁﬁ'{‘f‘?fgf’f Yo rotation
is tr ansf gofebifle ot bHBssREQjoRStakda@nd oW Inipa& eﬁéfgps anb@pfbgec{xm vanaerpako be able
to transfer acceleration froma sabot to a % le this must have a very

parti ¢Ul afraughmorery Pefy shiekls otk ed PW?F%"EOWH? Prf’?ﬁ'gessfa’b%‘f" T35 thet bt ain

enough | apeRciAt BRG hoSithiiAGe: RO&MEddyshiidRne] &tk tHetvelfinsmeReci fic "1 7
"nl 2003 3 design of the projectile has nothing in conmpbn to the present

|nvent|on w here conpletely di fferent denmands ar a nade on the conposed
Pr 0] €t i | d escis hon bAHARojaRfks RE:QIrEthb.|of eyl Momtioneddihve Hadd £ bbah 3 very
anbi ti ous éﬁﬁ?ﬁrjc{?on w%(? reéaf e ébp |¥§%|8n 8? flﬁe gallbre but
does. in arbcbem;pelftbmwfcatdwmneqmsccemebadhsats ardatavedcy &l fomgaduesmdiffersndes t he
projectil i.ts, ow. length There is o f hi gh-density
recal 2 i e sl S RSpRe! bRl nt P el sk PR BER I e ecent

i nvent i onuajddorAdub, 16 defikdht Ephati@sbdiween pegeasile andtsaton, whi ch requires a
relatively thirck bottonf supporting to disc of the sabot behind the
projectile. The contact area of the sabot against the projectile is

restrict eds{aos 119398 )kdcREET anj sdEKRinc HiLibf A6 phbseB carlfe@ OVRX gud &rtaigken by the
splitting rodents. This leads to an unprotected projectile point, which

mor eover wfe%bpes%dvf%euhqs@thsrpeé%mrﬁw RpdlrAseTeest 117 Wit e dens poHS .

Furt hey t;b}ejeéméis neifmieﬁ&yd%ucle@d PSEivhd @hbiBbrildady. Beniarogbiali@yisng this short
gui dance, whi ch can give troubl esone effécts not onIy on the trajectory,
but al so wwsfesed thehetraeieasile framitke smootidiore. knesder (pPoBliew rasienecelpieeen t  of
peopl e s i , I n he
splittingﬁ%#ggﬁ%ﬂgégﬁﬁgﬁuzﬁﬁf@% %ﬁ%ﬁes gﬁﬁﬁgggt ehﬁgﬁeﬁﬁgﬁagggggg&

conpl et el yhesstharetbpi edll dbyuii enoogidierce nwicktsor aieseandy thehpeo) prtdg. ddtsispecifat  t he
separation. The latter is not the |least inportant at strongly shifting
tenperature conditions. The supporting disc has to be applied al ready at
t he noul ding of the sabot, which apparently makes the 30 product nore
expensi ve and reduces production capacity.




US-A-5,339,743 is apparently intended for a | o~~~-pressure system quthips 2003
shotgun. However) it is stated on unknown grounds, that the sabot wWith its
projectile requires and obtains a rotation transferred fromthe barrel. In
col. 2, linel7 it is stated the "copper slug" 35 whereby thus it is said
that the material of the projectile is copper having a substantially | ower
density than the preferred projectile of 3he present invention. A further
aid to help the.sabat ;owmmtgsrtofmm: M&ng,a&oqnteﬁé& @.nwémt)hahzeé&eoﬁ!ﬂ@@ﬁnts

bei ng pl aced between P driving charge and the sabot. Such aids are not
necessary at @Fferefplde@ems afermyaia on ghe compgsethpioget lhere - seueelrehdicost in
connection with the production, furthernore it prolongs the projectile. 30
Description of the present invention 1t has now surprisinsly fumed out

possi bl e to bEP-abl 375t302 sadisao tivers apboblsmnbycneanisit ofgatdhiee :mpeszmnn of ﬂmnenti on
which is characterized in that } e cartidgﬁ 4:or’r'Pr|sgoo Rrog ctile e of
a et al i o melpE APCIoR ot ey i o e et gh el nedioh belges e proidttigy o3 4
that the | engdths e tdAeihCTHEROS @Ay R RbREH drf -A0BSdenty DS Fantd @hlkiceeieceeds
the length of the projectile Further characteristics are evident fromthe

acconpanyi ng & ERETOIECBFhABeaE bt PHRCSPEEERICT nvent i on shorter projectiles
can be obtained which in the end can nake it possible to create a nore
conpact. shorter cartridge which in turn can | ead to a nore conpact,

li ghter weapd#s- Ai@ﬁﬁoﬁégﬁss tofa compEuEIoBsElEh fle‘ﬂl‘%}@ﬁf‘|f%‘l‘1'VF1Héh‘€|15E0‘WWP@QT“"°

densi ty ngfal i REREhd 86 doinfTRAEp: e
whi ch prg}%%act?l{zg)tfg%ggé ?P%ﬁogth?grgégg%lﬂrg’gcgi[acv?rgw att corrpzi‘rg gﬁ&ﬁ ilgvaI ues
has a for m wheshctédsto ofeet dybndrichlg scketserfiva sihéchf roompvehasbrakam)y the gplijting pratents.at
m.ecguéilzge\é@’l‘%&"%ﬁo an Snptgogcecg%j%%gﬁ% pom?lv%qncthyrge (Q\fer re f%eaond prﬁba}sr{) ?n Vaoo
energy at theurnantlyshirgdd \eeﬁﬁ@edamhhehe]ﬁsk@mgrog):fcntea:sdllaafasmwmht: ibarfel hy\m&g and
a E400 which exceeds t he oge of said m’rum

Fhe et © b RS SEoresasante, Sheh ainaars (o BTRA s antn Bl Sent ot g oehaes o

mai nt ai ns;sspagdbaeHd TRRGS Wil knbhA pRib@hr ldQﬁbSduEMt bfpEopiE Skillerid eiRthrsRBGthis
reduction. The invention will be described nore in detail in the follow ng

with ref er enc@nycaevigregred ripainiiting OLha K, WRITH SHPROMEWRA Eeppasirdt r ed
enbodi ment ., HONMEMGpled §IRMLHERY ﬂgorﬁﬁ%u tb %sﬁ'ﬁb ihla %ﬁﬁécﬂle aﬂh@seﬂaxa%ﬁf?"ﬁ:e

Cross- sectlon al ong the” l'ongi tudi nal axis of upper part a cartridge
havi ng a conpesseis not tbp@@smmaoxtant %emewahrf@mmppr@thre cpm%mﬂ“hcwvwrtsn 35

FIG 2 shom_ﬁﬁ,ltz‘%gb\é'r 1e8fa1r?ad§/ m&ﬁ@nglh%sa% ARE e%%{aké%h n

accordance wi 1 on OWS a ot“according to

Fig. ? inoa grolstseeexp@nsiadl zmdgeduta‘s pradngiongapapizy. axi s; FI G 4 shows a sabot

according to Fig. ? in a perspective view, FIG 5 shows a side view of the

parts of a conposed projectile; 30 FIG 6 shows a side view of a conposed

projectil e adcondi.389, 7t49xstalpparbmweméndednforla'llcﬁ-prZs@hmymem eches aphegdh. proj ectil e

according to 6 in a cross-sectio i tudinal axis;

9 I—'I: »\gever it is stated on unknown grounds, ?hat thg sabot wnh ltgpI‘OJLCIClllC requires and
obtains a rotation transferred from the barrel. In col. 2, line 17 it is stated the "copper slug”

25 whereby thus it 1s said that the material of the projectile is copper having a substantially lower
density than the preferred projectile of the present invention. A further aid to help the sabot to
withstand the gas pressure is the two elements being placed between the driving charge and
the sabot. Such aids are not necessary at the present invention, which further reduces the cost
in connection with the production, furthermore it prolongs the projectile.

30

Descnipuon of the present inventon

It has now surprisingly tumed out possible to be able to solve this problem by means of the
present invention which 1s charactenzed in that the cartndge compnises a projectile made of a

metallic material. preterably of high density, and



FIG 8 shows a side view of the projectile according to the invent 'r(og,wFéO%
9 shows a view from behind of the projectile according to Fib. S "%
1. 1~"1 ?20G-3 5 FIG 10 shows a perspecwe yiew at an ankle from behi nd of
t he pro~ecVe accordm- to Fia S. FIG 1 1 shows a dnvtn~ specul um cont ai ned
~n the conposed projectile in a cross-section through its |on~ttudtnal
axis: FIG 1? shows the driving specul #dm according to Fig. 11 seen in a
perspective view fromabove; and FIG 13 a conposed pro~ectiie with its
casi ng dunng tee Ehdth BQhevengosedlproenot es:s hor sgenmetally &ceas theilelgeh &aRgri Si ng a
casing 2 made qf e.g.) alum niumwhich casing 10 in the present enbodi nent,
has a pustPBStH'Smwith the sane dianeter that corresponds to a 9 nm
parabel lum (9 x 19 mm). The casing 2 receives in its bottompart a

per cussion_cap of a conventional tyEe (not shown), which percussion cap at
a hit is iHFORFEEEEIRICT ¥ KRGOt POIcCHBRIENS 4128Maced in the inner space
of the gasing 2. The casing ? has, in its upper part) a neck 5 which is
conpressed with a shrinkage 16 to receive a conposed projectile 6 having a
i s di amet by ofans obtharmeseTh@verdon sorer prgree ey cands ohings whigh tbihe shdean( not
shown) ad . venti o G [Qj ile 6

conpri sesargékg?to‘fog%@?&eg%é %Hggﬁgﬁ%g&éh%{ezt }fm\;f? ngms?g@%u %%Q{:@Q%% I gjrrleged to
t he | ower cengaaflighleewsgivot 8. As nentioned the conposed projectile 6
conprises 30 on one hand a projectile 7, and on the other hand a sabot 8.
The projectile 7 is substantially designed pointed of a matenal, preferably
a hi ghrodermy iyansef @€ pbent MvediioAsheusyvof Highadensityl mstalhdardriags ia aesisditeoraf 17. 5
g/cnB. It shall, however, bg_ EIO'[ ed t hat fal so ot her re conventi onal

mat eri al s AR InWagengssible phich Perisatile e TR AT QPO Ysdey APBPEEYFead cor e,

and ot her gEghalvaluedihs REorHSEHcS beud? fith @fettabi€ fofm. A atV1e1.8Cdhed at teanpl e t he
projectile 7 has a dianmeter of 4.0 nm The ~5 projectile conprises two nmain

parts, vi Znuzglepyhigh exggeds thaspegfh pEHiq Wpecsflamasnitioal hay 2 YasiWridexcepdeithg f r ont
Dart 78, ik Ehcl Sy Gl sy nAUY L IilFSLARRL: de FIB-E S8crabedsiengr ont pan
7B is to cOntro at“ﬁrgﬁuﬁtr?(g}t ct’ﬁge %l{)hd 10 p?eve £ Wob |an t&herxgéoe }hfral t he

bar r el 15andne hEsatd @t tomytypeT el atiowipelr ¢xseeda thervde FBalbaramahoen typdas sane

| ength) i.e., their. half. The rear- ing .end 20 of .t he. rear pan 7A
nas s huniieh B Bl BcimdRioropt Ui bR onciesAy e Srigl ot Bhichng. end
surface omantaiasspeed 31 eaérgy. The highdlessiny oo aedncedldpeedraduceom of thi s
rearward facing end surface is not restricted to such forns as given but
may conpnse any frictional pattern which can be brought into encroachnent

Wi th a dnvihgnveRemulill Bk descAa0h I3 i@ 1al ih theTSll GMhg V1R rdbérej8ed ihke 7 1S

t ot al Iy or substantially totally enclosed by a sabot S. Between the top or
front @nd 4ermpenyipgedraning: WHHShaBNA PEfeTed emhRdipapti BPWSHET tHEORHISHE S to in

| evel Wit Res@ictsiRdréhy below halt the length of the

FIG. 1 shows a cross-section along the longitudinal axis of the upper part of a cartridge
having a composed projectile in accordance with the present invention;

25 FIG. 2 shows a side view of a sabot used in a composed projectile in accordance with the
present invention;
FIG. 3 shows a sabot according to Fig. 2 in a cross-section along its longitudinal axis;
FIG. 4 shows a sabot according to Fig. 2 in a perspecuive view;
FIG. 5 shows a side view of the parts of a composed projectile:

30  FIG. 6 shows a side view of a composed projectile according to the invention;
FIG. 7 shows the composed projectile according to Fig. 6 in a cross-section along its
longitudinal axis:
FIG. 8 shows a side view of the projectile according to the mvention:

FIG. 9 shows a view from behind of the projecule according to Fig. §;



Tr ~; ~~ ~2z~a.~ 6 core pro~ecole incisions |I''" which are throuéw'gmungga
t hrough-cutong, preferably radially directed. in such a wav that the upper
pan of the sabot 8 between the top 1 1 is divided into suitably four to
eight. materially separated sectors ?-1 The through-Going incisions 12 are
made with mnimal reduction of material and preferably no material
reduction at all so that 5 the sabot 8 can enclose the projectile 7 to a
maxi mum and MGeMehbwh € gkagenientav iihe ahgaesmothhdefl wapiofectdgeccirdofs teFR. , any
noi sture. The sectors support each other symmetrically and prevent any
asynnetricaﬁ over |l appi nJabutnment. The front part 11 of the sabot 8 is well
drawn out tgishe fhekiRbhAR: YecBiRUbHRR&: in TRICEmPBRASIREk 1t hgosakalonhas dot
an al nost cylindrical formwhich on one hand guides well in the barrel and
on the hand 'yordes lergeudngiisi 0 end of the projectile. The |ower part of
the sabots 8 phtfh il B ‘Bhﬁﬁtfge@ 1ém ae&?alefoet%pau meémga @@%&l\ume%m' ch
restricts the sabot / proj ect fromthe ch arge o wder 4. It

hereby of i mpowrtance that the dr|V|ng speculum 13 is an integrated part of
t he conpose ectlle 6, t ) L 13 is a pressure
surface for%yﬁe (mnlodehB“MﬂHWH’% %n lggdéﬁﬁﬁggagkeculun113 ti ghtens

t hrough the bore of the weapon so that the d|S|ntegrat|on of the sabot 8 15
does not start within the bqgf The.driving’igpquu whi ch §¥

toral such J4ealita SPISHARSETIAE FRERIIES SHITEATIE ARGV VI REE  pe

pr essur eof OKCHS pRXdns Eﬂns@mlaatzwaea pishGjoerh iwlitd tieesdme ﬂiamemgthsmerudpumdu abng a
fi-ring event and can sone to a fem/n1lllnetr has a ¢ ILndrich col | ar

18 being ar f%@%rab%}awaXal9|mm>eﬁb%(al318§rr%a*e'?sea|"sE@MP%W SSIYFCAPREA sabot

to the formetieridh §he ('nHlts‘Flg\K/@)t @ﬁlcﬁasrt:us%n E:ﬁ)e«n§ﬁ@%tm@nde-ﬂ@ﬁﬁ%ﬁ@mBﬁrQJo?Ct' le
7 is preferably 20 indented/| y@conlca ended in the area closest to

the sabot 8pewdarimipcepiadin mmﬂsgacm glagsinggd- Reraping P iendi WPBp RRGL4 16K of
sabot and Cgr 1&?{191:&'8 rEJégd wi }pgsh(f‘f?lFét’% lg?cglreﬁﬁvé;a’scgg?p?%% p%]@ch]etg}gvﬁlggm at the

novenent of e conp proj ecti t hr oug IS not sed to a
too a high aiautemnfé Sgen. rT$t: c4sing 2rforirer Baschngktrackns slot @p@shpwh)@dbgtedr@ans of the
bars of the q%@nnomﬂexﬂgtsabot is enbossed by the bars but as the materi al
is elastic th $fi& sabot on the 25 projectile ceases at the nuzzle.
The driving speculun1be|ng of nmetal is) however, pernmanently enbossed why
its ~np via,}he sabo ips intact and.thus he rel ease b ans of the
conic dejr eg}’%?on?ﬁ?s °18f &b CRmERMSFLA BRICEHlf Z‘ Otgtﬂ’gf’ TYg ff’\éﬁ"qE‘BIQZase of
the proj ect urhged RANERWELEIAVN EHeREboE &mdQﬂexmbﬁsau tﬁ@dmgﬁ)setdhﬁojmm congpridgde

coni cal dlverglng rearward at its inside. The conjc degree nmeans the core

proj ecti¥e ABSNendAgracalveh ard onit eferi handsa,aBoti&y The prgicFde,/ issHastatially

mllimetre h@sshed Pafel BEa AbRAR! BEfeRblylaMEnCahiiffdhdGl, sQ@ﬂls gfwoifh@n apRe
projectile. The pro~ecule 7 has preférably a densit h exceeds t he

density of hevirg 2 dagpityads)ly. 5@(@%@ slreg. howegeribe nqﬁqdéh@ uaéﬁ pshcrem@é@m@ﬂq_ﬂal Jen

and 1S more Biabe A % 182, §5 b ARaLaBADARS jRIAB] LEABA LK WA
density of E%e~ ﬁbnr.s r’7 = Hg~ piehaaal St i S ' z
be used as a projecule 7. In the actual example the projectile 7 has a diameter of 4.0 mm. The

25 projectile comprises two main parts, viz. a rear part 7A, which is cylindrically designed, and a
front part 7B, which is conical or ogivally designed . The task of the front part 7B is to control
the projectile and to prevent wobbling thereof in the barrel and the trajectory. The main parts
7A and 7B have about the same length, i.e., each their half. The rear-facing end 20 of the rear
part 7A has a number of recesses 21 to the formation of slot containing end surface or cross or

30  star formed end surface. The pattern of this rearward facing end surface 1s not restricted to
such forms as given but may comprise any frictional pattern which can be brought 1nto
encroachment with a dnving speculum in accordance with below. The projectile 7 is totally or

substantially totally enclosed by a sabot 8. Between the top or front end 11 of the sabot and

down along the jucket of the sabot 8 1o 1n level with or shortly below half the length of the



A sabot 8 allows for a |arQe attack surface on the conposed pro~gchl ep,,l,gm
the bore/barrel but gives a small attack surface mthe trajectory as" th 13
sabot ~s released tn the nuzzle. Therefore the barrel of a weapon can be
‘made shorter as one still obtains a high Vo. Another advantage having a
sabot is that one can obtain a projectile, which has no direct geonetncal

bi nding to the barrel but can have othe6 fornms which are optinmal to other
purposes. For exanple the proportions between conic and cylindrical form
unessenti alord frofebfle PIRRANT 2 IWAVE Bl QBuM-dding. thrr&@ﬁfcdmhﬁ préterablakdaeliysi t uati on
ad one obtains a larger freedomto create an opunmal projectile. tt) The
sabot 8 i shpFEGdiraeerhi T it Berppi@ra P e sabqid aqtt‘ffnébﬁleﬁdﬂﬁghwﬁqw

i ndentat i on, 5, faMJ dOCA? ﬁhﬁd[atsnytgtemeatst&&s A7 ThS WirbuRDEIRAGHIBNRN WL h the

i ndented forward ge of the tasing, the shrinkage 16. The through-going
cuts 13 al medetvathemsuoh raiuttemgtf matefvak antd ipesjerpdy 80 ptend redvduonai ik that t hi s
peri pher al h I so far
down al ongln%{hebogsg %né o etpr&ﬁge\ty[g?gonaﬁg%lmhg Qtnﬁ‘gF t?/?{]et‘l "r?glegrg{{)%ﬁiﬁc;g? a

proj ecti| ehbeirge¢ eokt. g/e;dwmsmsune 1The ssadrotuppo etchelhenstwmnmmlly endraxi m se t he
Tel ease of sabot/ proj ectlle frome ch otgﬁr at thg })I do%%gfter the nuzzl e
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thus transferred to the pro~ecttlc and sabot to such a degree thatl fhe,., ..
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nmoment before the dnvin~ specul umreached the bars the pro~ecul e and the
driving specul um have not really obtained a rotation, and in any not the
sane rotati the.sabot ...The., ' d it and

t he proj ect‘A\iOS:ag&En%llag ﬁi‘?’d‘ﬂ%%ﬁg‘n%'ﬁ?gﬁ%rﬂ”g%&ﬁ gﬁoﬁ@?ﬁﬁg‘%g@ @HSB%%#Q fsbteuén from
a novenent gped nsmgf atuclewrfadh entht rejedpiyvis tigg spacutelrasadaaciresuidie Thaefrd he

guiding of the bars of the driving speculumw || be trapsferred to the

oo et 1 e ST Lyfeapatig Do PR Sr BT GO R LPpiarBRdaly D fipottihih Bpfact
rotation i Ravidten £06@s WMat bndx@in G0N £5r8jeitile OvhiE PRSI RIdIRE deBmbirRaRhEne 1o
projectile whereby the whol e conposed projectile froma rotati on and
nmovenent pdieRergbuisaahayg ptheferphwhigharegptimal (iodics DPBASCE HEoT corppRIs 8
projectile._i Y r . t ar end of
Phe proj eobie Pk b B dnd BB L ok e BRI ER el Rnb BB LR o
bet ween sategird t@thejbestlisiieaucand ode bbthmg a &pew fileedom At créheamomztha ptdjetifabot i s
15 foldout in a controlled nmanner by division along the cuts 12 down to and
i nclusive the shrink encroachnent 15. The function of the sectors is Hereby
to contg ol : : : - Ay Leohe 1 I tric
wey i oy g PR AP K e g ik hd Bads VR ot
does not tshkisk pidautetioml s erpr@ckingntsyithrtbe indentedhforwankiedge efobe dasorgetht e a

0 a0tk 5 SRR RIS, VB RIRAb e B oo 1

encr oachnemtiuaing tes raliprlRihgahrifil digSaciafient 19| Havhyahe tlte 1XAGLso f&l ong the
j acket of the sabot. The Geonetry can therg"g%/i sui tably be desi Ghed in such
a way in tdvnsthengike @ber HEenheneonipd i thesylindsice narof @ Pejerbilebaingreeaiveded out
that their; : - fQf | f out
00 0 the Taugrpsdrnit HESHEn TrRhiEihe ke & ofifla e Aln 801 18 88

f ol dout. Tioklosteatteoths nauzeletofid bardrell Tigdmateriat tionuing of the klainksdnaachmay hasisy wi | |

then be an efficient air brake) which results ip tg@pr i d decrease of the
rotation OFCYFANLABIt PradrdcrronandPidonl dirdrnt pahal beppot plter g RS OPTEf r om t he

proj ecti | eryroReaRrsf thd'sandi 4 §®§;8H§€ach BitiePERdiantBi i they Gfdnk | € continues
inits trajectory towards the target. By neans of the rotation the

separ at i orsymeteinssily tedach othachnditigrebytavbid agymmetnis supperigdfities progebtilei sed whi ch
resul tﬁ’ in that the projectile will obtain an extraordinarily 30 stable.
continuUed trajectory wi thout any tendency of wobbling or oscillation. The

proj ecti | eAtkhd shrinklegas@Uniehomtrt e fvolpdaptiers aRed definkdacwEINaed. | Dfrsiidelnst he
nmuzzl e and continues in its own tra~ectorv Bv. neans of the construction of

the pro~ectiifhis difcleeprst past fubethyink greroachgient lnangaicesciie sapoy basytstlprgest
pro-ecV- trﬁzﬁgrﬁx‘i:hh%n\{né’\ﬁnldl arBfd WA Defout of téc? sabot " w?(%tﬁl'(e~llalage(.)91§d 48cond
Concl usi vely, the priesent 1 nvention provides a sabot ‘enclos~n~ a core

pr o~ecul e,penphecti lisaPdto whioh detestsaldxeup it cord lnepomeates Wethalebtettddny

whi ch sabqt efficiently separates fromthe projectile by folding out along
a defiﬁedq'I"Fﬂgfhefﬁ@q%ﬁfﬁﬁkp”éﬂ‘éftéej%hnent, a dnving specul um which actively
co-operates with the projectile to transfer rotation to the projectile and
the sabot and which closes the sabot and fornms a rear tyhtenin~, and which,
finally, dhesshot8irnticomdosedasmahiemedns of eantipetidarwhegtity thoetiaetionhetween

i ntroduci he, projectile from behind upoen t he drivi specul umis
attached 1? (?eost%nﬂléE’?Cﬁcﬁcg’inﬁm‘llﬁeanlgr‘lt\l/eesﬁf]f‘l(()aﬁ):il)se/@)ﬁé‘g gﬁmg[ R mrr"‘t()jgtm %”6%%%“?&‘5%5 but
is best utihdré 8@ekatcl aRLREHE tekiBaatd fivr feldakihg Hrebnpeakipide@Rs frohaRe tRmeconposed
projectile is only slightly loner than the core projectile 7. It wll also
st and Yer y"Hilghagaseperrstrpdbalaced preswit P nesramshas & shoti thegopctipr ul ar | y
wel | in cwggaa 187n e &BLH th dhcfots BBE A8 Rihd ABoRbQIRE sl feican be made
poi nted. 15 a difference fromprior art the present invention has a
separate nmetallic driving speculum Such a solution neans to the fact that

the strength hecones higher than usj ) I r. provides,a condition for
rount i ng. of G CORSLOEH B aeert & Pr sheb i raBbRiHif S oY e Pak k)

" pat t er neavhidi B8 th R aF@RFadANY dA b BQCHbBdEd ANBd &1l s bOthaldhORe 20 By
appl ying a shrink contraction between the neck of the casing and the shrink

encroachnent IS an even and bal anced buil di ng-up of pressure in the casing
at the firing of the powder | oad which conpensates for the relative |ight
projectile and the relatively low friction of the sabot and the driving
speculumin the bore. By adopting the outer-geonetry to the geonetry of an
ordinary 9 x 19 mmammunition, as in 25 the exanpl e above, the present
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|~ ~fi~~ ~~= 11 when the casm- is left in the terrain. Howel/ dr luh’hﬁm
choke of material is not restricted to alum nium but can be anv ot her

sui tabl e cas~n~ material such as brass, steel. Al umniumeves. however, a
60 ~% wei ght reduction and a conparabl e reducti on ~~~hen it cones to-
production costs. By neans of an opti nal 8choi ce of conposed projectile and
casi ng according to the exanpl e above when producing a cartridge, a soldier
can carry SQEFWHN L3¢ Whpsebvdle mrkHcceare Frd gakse o‘T{CY'ELPfe” Brabsened 4 taheieeiton
conpared Wl fl.of- the’ds)ab@t 551{185?15%!}!{5&'? ST ”98&\ Wb . nB?&xaéqw‘déés%Wﬁ%s% of a
certain weapon an of amrunition 1 he present invention is’in no
way restribetvegntle ;Irh)ectabowcethglswtmn. exanple but is only restricted by the
acconpanyi ng clainms and the variations as the one skilled in the art being
j ui ded thereof can obtain. 15 77,111 ~J 20~ ~ 12 CLAIM5 1. Conposed
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the proj ecfahtfer csrhaﬁaubrhfs obfiiretl xﬁ&botcﬁ)r@ﬁde@ﬂg@}db.’k@ aRdl hﬁ:te@nﬁn felfitupNnBe ose the
subcal i breaBrOJ ectile (7? 10 that the sabot (8) bas a font part 11 ) which

i s di vi dedtapiithoizhe peojestilefipifp traisstopr Furtherghe fogpy ipgreaset the Psespmgyorgtoe
a”a”gg r?g{f@’lj r@lta‘BHB toa:hE’gFOSecﬂ e, ds1fe SHPRE s d&@leg ﬂ%ﬁm 1%5 Bﬁ WeGABNRGr . that

the s i'S provi rough-goi ng cuts (12)
runni ng f iposjeatiies \\pﬁm ip bleds ylecamda fuop tHeqom@tiqur tje @edjedtide walaitarh ngltsm)@e(ﬂory\l\ﬂmd: h
cuts are rrang%ﬂto run fromthe front end of .t

h bot
essent i al FY™ Bt ABWNRRLphogidess & %YﬁslarfRaSéﬁ‘é“r”B&%?(ﬁ‘r?ﬁn h‘f‘i%)h“ﬁ'i@%t‘ﬁ%@)t he sect ors

(19) of tReeRBAdr Afish &nkFIGE ForkO fdend fBRIH! afftﬁé)&a@opmsfoe&ﬁa SchiR B
geonetry of the sabof (8) with a bending direction of said shrink

encr oachmigedinglis nagerize andwanuddesdidingichete aswielit the projectile (7) at its
rear F{gd has a rearvvard conical ending, and that the driving specul um (13)
has a substantially cylindrical collar (18), which is arranged to 20

encl ose a THRItBS BANERABG1yGHAde 08 b ipsBlamfdebr helyoRfinaduch BepdisakylandDlort he
sabot (8). 2. Conposed projectile according to one or nore of claiml
char act er P9¥aropplene by means of conventional polymer forming technique. One requirement hereby
is that the polymer is tough and strong. The requirement is basically that the sabot shall open
efficiently along a radial jacket line, the first peripheral line 25, in or in direct connection to
20 the peripheral shrink encroachment 15, down to the second peripheral line 26. and that the
sabot 8 keeps together after foldout so that no sector is released and continues n an
uncontrollable way. After the muzzle a foldout sabot falls quickly to the ground on one hand
due to the braking effect as provided by the foldout sectors, on the other hand by the low
content of kinetic energy of the sabot as such. Asymmetric opening of the sabot shall be
25  avoided as this can lead to the fact that the projectile after having left the sabot obtains a
wobbling in the trajectory. Further the sabot 8 shall be completely tightening in the barrel of

the weapon from which a cartridge containing the composed projectile is fired and has a

substantially closed front end 11 outward-forward.

30 Atfinng of the present cartndge 1 at first a pressure will be built up in the casing before the
composed projectile is released from the shrink encroachment by means of the gas pressure
on the dnving speculum When the composed projectile 1s going to move forward the first
event 1s that the driving speculum is pressed against the rear end of the projectile and ts

thereby embossed by this to a frictional and/or key interference with the projecule. The load 1s



that the projectile (7) at its rearward facing end (20) has a- Z)a/tbé;‘r\h @3
surface to produce a 2~ friction and/or interference joint with said
driving speculum (13) to support transfer of rotation fromthe novenent of
‘the conposed projectile (6) through a bore/barrel. 3. Conposed projectile
according to claim2, characterized in 80 that the projectile (7) at its
rearward facing end (20) has one or nore recesses (21) which are arranged
to coopertétlélrWSt‘ehrcéa@ d\e@rmwlﬁg&r@p@w ru$Hch 1131}20169 lfguﬁmptnp@sedmscmemxl@s
rotation men e L hrough
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203 13 chae aﬂioerslozlﬁﬂd bR [ﬁehats dnh e bodotat Bn ah&ﬁ[rallqlﬂhnrmheb‘ainh%sl’dﬂ fHeibagh.
shrink encroachnent 15) arranged to receive a contraction ( 16) of a
casi ng r &8é ’V‘P‘H‘“d“@éﬁoﬂﬁ @éﬂat‘“"SP@”IUGOYEW%WF?P@J‘E%Pmleé“]ééﬁ%mdr‘i’d"’t"o cl ai ns
1-4, Qhar @&Lﬁur?%g‘ge r'ld? réah@%)b{u%gdﬁmgﬂon §r)d ms.mQ%§ ﬂ@?ﬂnér@tal?l%nﬁp I? satﬂ)[be fed

I n aII types weapons nposed projectile according to clarnms 1-S, 10
char act erThreedbotns bdvelty dr*mwermmm;l et unitend sherpadjectdf and t’mr:glm aenpécujunment tei al . 7.
Oorrposedc?{ﬂj ec Ie according to claim6, .char erj z ,|n 15 t hat L e
densi Ty PG G R R L PPN RSN EBEaPAH O JENe (T dpe EEAEHERYhesches

proj ecti liBe BEt Hel ddlding & mc_Cs:rrp@ﬁmel dRvifk %&bﬂuﬁ) @npwrehn@@n&@tocxhaFf@e@rxle as
characterized inthat” the projectile has a density of at [east 12

g/ cnB, preslkriapig’ %:tcup@arsmtelfsregmmt"mtbe TOEI9P 0% Big b@fﬂo\y!élchelqompmbr ding to
cl ai , z 0 wol f,ram

al | o;? Oha\}?grglgfe%%g)nd] §e 8¥01§0P jael “ééaegg)y Q[}e gﬁ&}' c#ﬁ%pésfh)pidé&n@g @n% Ot%“ nae{/nldng a
subcal i brreoyizhegdhd cﬁ,vre@\hﬁl‘lﬂﬁbb&hb BRguri10) whereupon the composed prolectxlc is driven

through the bore.
The embossment of the rear end of the projectile into the driving speculum leads to an active
co-operation between sabot, projectile, and driving speculum. At the muzzle the sabot is

15 foldout in a controlled manner by division along the cuts 12 down to and inclusive the shrink
encroachment 15. The function of the sectors is hereby to control the foldout of the sabot 8 to
a peripheral line in a symmetric way which minimises the risk that the foldout of the sectors
of the sabot does not take place in a completely symmetric way, which would create a
disturbance of the separation phase. The peripheral line 25 is defined, in accordance with

20  above, by the material thinning of the shrink encroachment and creates hereby a "hinge" or
"hollow of the knee" along the jacket of the sabot. The geometry can thereby suitably be
designed in such a way in the shrink encroachment when the sectors are completely folded out
that therr contact surfaces meet under the formation of an angle of about 90° to the
longitudinal axis. This also guarantees the equality of the foldout. The sectors are thus folded

25 outin a fan-shaped way and will then be an efficient air brake, which results in the rapid
decrease of the rotation of the sabot and forward movement. The sabot 1s drawn off from the
projectle by means of t}‘1e difference in speed. which projectile continues in its trajectory
towards the target. By means of the rotation the separation between sabot and projectile will
become gyro-stabilised which results in that the projectile will obtain an extraordinarily

30 stable. continued trajectory without any tendency of wobbling or oscillaton.

The projectile 7 1s released from the foldout sabot § in connection with the muzzle and
continues 1n 1ts own trajectory By means of the construction of the projectile and the

relauvely high V of the projectile a very flat projectile tryectory will be obtained



that conprises a conposed projectile in accordance wth cl ai ms11L 91;5’,-'\12{;003
Cartridge according to claim 10, 30 characterized in that the conpose
projectile having a calibre of 4 to 1 ~ mmis introduced in a casing (2).
"12 Cartridge according to claiml1 1, characterized in 77 ,; I~~~ 2t;3
14 that the conposed projectile ~s mtrgduced in a casing (2) of netal. 13.
Cartridge according to claim 12, charadPerized in that the casi ng (2) is
made of alum nium 14. Cartri dge according to claim 12, characterized in

that the castingvdiR)iné prebdeveduobimassdes iabsenBatihg i dge pagearndivige abal ai s
10- 14, characterized In that casing $2) and conposed projectile (6) are
arranged DEPLGsEs 25| SEPRASS s PesgECh e camIplasipeyhieh Sr\h@hffjaﬁ@mlwparetcsr&pab &s for

the manuf BELUL iR ROIRARGE A BLALAGEE! e 00! NI AR! ATodsReuty

char act er proj ect 'S |ntro uce into a
sabot { 8) whiivhraetipancs- bﬂer&&b@hh the ps@aétedldmyamlmamfn [a tiehrpryjecige apedial um
(13). 20 17. Process according to.claim 16, char act Eﬁln(gggth at the

driving sE@é’bPqﬂﬁvb’i@floéﬁéﬁ‘%sapﬂ‘emgé%‘ms A8§r ‘[nh[%‘é‘im@” rAlOE Weear end
of the sapghnd8d gro]&me%%%%bhﬁoié?ﬁer gb&?&du@{ne [@rpwjauhh%n%@. Rei ng part

of a corrposed projectile according to 2~ clainms 1-9,” characterized in that
it conpri sdisreapdrothe ddemg spdculom wgitached frambedind. a rear, substantially
cylindrical part, whereby the rearward facing surface (20) of the rear part
is provided with a patterned surface to provide a friction or key

i nt er figr engeindehdbnds NG moBepplitiiohObRREB: hslid aPEoas@ oMl fyhsmall/short
cartridges when the composed projectile is only slightly longer than the core projectile 7. It
will also stand very high gas pressures. The invention is further suited parucularly well in

conventional cartridges as the point of the projectile can be made pointed.

15  As adifference from prior art the present invention has a separate metallic driving speculum.
Such a solution means to the fact that the strength becomes higher than using a polymer,
provides a condition for mounting of the composed projectile from behind, as well as it faces

a "patterned” projectile rear end 20 to secure transfer of rotation.

20 By applying a shrink contraction between the neck of the casing and the shrink encroachment
15 an even and balanced building-up of pressure in the casing at the firing of the powder load
which compensates for the relative light projectile and the relatively low friction of the sabot
and the driving speculum in the bore.

By adopting the outer-geometry to the geometry of an ordinary 9 X 19 mm ammunition, as in

25 the example above, the present cartridge can by used in a number of weapons adapted to such
ammunition, whereby in the general case there is only a need for changing the barrel from

calibre 9 mm to calibre 6.5 mm.

The present composed projectile. i.e., the driving speculum + sabot + projectile can be
30  adapted t present fire arm calibres whereby the composed projectile can vary from 4 to 15 mm

and have a projectile cahbre of 2 to 12 mm.

By combining the above composed projectile and using aluminium at the production of the

casing there is an environmental alternatve to use brass where heavy metals can dissolve
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that the composed projectile (6) has geometry, which 1s substantially cylindrical,
that said composed projectile comprises a projectile made of a metal material,
that the length of the composed projectile (6) is not substantially longer than the projectile
(M
that the sabnt (8) is arranged to substantially enclose the subcalibre projectile (7),
10  that the sabot (8) has a front part 11) which is divided into at least four sectors (19), which
sectors (19) are arranged to fold-out a part of the sabot (8) in a controlled manner,
that the sabot (8) at its upper part is provided with through-going cuts (12) running from its
periphery and up to a projectile receiving space, which cuts are arranged to run from the front
end (11) of the sabot (8) to essentially to the level of a shrink encroachment (15),
15  that the sectors (19) of the sabot are arranged to be rapidly fold-out from the main geometry
of the sabot (8) with a bending direction of said shrink encroachment (15) in a controlled
manner,
that the projectile (7) at its rear end has a rearward conical ending, and
that the driving specutum (13) has a substantially cylindrical collar (18), which is arranged to

20  englose a corresponding cylindrical contraction at the rear and of the sabot (8).

2. Composed projectile according to one or more of claim 1,

characterized in

that the projectile (7) at its rearward facing end (20) has a patterned surface to produce a
25  friction and/or interference joint with said driving speculum (13) to support transfer of

rotation from the movement of the composed projectile (6) through a bore/barrel.

3. Composed projectile according to claim 2,
characterized in

30  thar the projectile (7) at 1ts rearward facing end (20) has one or more recesses (21) which are
arranged to cooperate with said drniving speculum (13) to support transfer of rotation from the

movement of the composed projectile (6) through a bore/barrel.

4 Composed projectile according to claims 1-3,
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that the sabot (8) is designed to be able to be fed in all types of weapons.

6. Composed projectile according to claims 1-5,
10 characterized in

that the projectile is made of a high-density material.

7. Composed projectile according to claim 6,

characterized in

15  that the density of the metal material exceeds the density of conventional projectile materials.

8. Composed projectile according to claim 6,

characterized in

that the projectile (7) has a density of at least 12 g/cm’, preferably at least 15 g/em’.
20 '

9. Composed projectile according to claim 8,

characterized in

-

J

that the projectile (7) is made of a wolfram alloy having a density of at least 17.5 g/cm’.
25  10. Cartnndge having a subcalibre projectile,
characterized in

that comprises a composed projectile in accordance with claims 1-9.

11. Cartridge according to claim 10,
30  characterized in

that the composed projectile having a calibre of 4 to 15 mm 15 introduced in a casing (2).

12 Cartridge according to claim 11,

characterized 1n
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15. Cartridge according to claims 10-14,
characterized in
that casing (2) and composed projectile (6) are arranged to be able to be fed in all types of
weapons.
15
16. Process for the manufacture of a composed projectile according to claims 1-9,
characterized in that a projectile (7) is introduced from behind into a sabot (8) whereupon

the sabot is sealed by means of a driving speculum (13).

20 17. Process according to claim 16,
characterized in that the driving speculum (13) seals the sabot (8) by being thread over the

rear end of the sabot (8).

18. Projectile for subcalibre ammunition and being part of a composed projectile according to

2
wh

claims 1-9,

characterized in

that it comprises a front conical or ogival part and a rear, substantially cyliﬁdrical part,
whereby the rearward facing surface (20) of the rear part is provided with a patterned surface
to provide a friction or key interference with a dniving speculum intended to cooperate with

30  the projectile.



