A Projectile Field of the Invention The present
invention is for a projectile for firing froma

woe@pomssand in particul ar, but not excl usivel BCT/AU2@5/000473

10

15

20

25

30

35

projectile for firing froma firearm Background of
the Invention A common firearmball type amunition as
opposed to shotgun amrunition conprises a netallic

cartridge case contai nin f propell ant ith
_ ( 1 propel | ant, w
a primer fixed at one eﬁ% %¥8$%g€%a§e and ‘a bull et or

projectile releasably attached at the other end of the

case1aThe ekl anvengeof this type of amunition is
restrrcted by reason of the propellant being ignited

at a point furthest fromthe bullet. The propellant,
wheR ighised, idethagoat d$ @oaducipng fegh heolfiorestiofing from

gas . Wien the pressure of _the S [ I o
s Gf GRSy Iaé\%_ell,n ‘'rr')t‘—flrci‘ca'-lLl5"suels‘—’1 rs’ep%l?catrlfb%z %&]tiselt\%u]& ot @
f oano5taes idar thoird e rdase farmah By dpieteanrhe bul l et al ong a

barrel of an associated firearm At this tinme, any

remai ning unburnt propellant is also expelled fromthe
c @ekananthehihce Ingeda s def | agration efficiency
is greatly reduced due to the decrease in pressure

because of the greater. volune to ich it is exposed.

Ad g%@r%bqﬁ}éﬁ@%,m ;%rz?glpd;(:\@)rﬁ iAol Ve FAT ed o
amgid@gnb)ﬁbnﬁthﬂlidﬁfdrﬁgfcﬁﬁﬁﬁgsqn apehdtzaitlic edsoridge case
reduced._.\Moreover,, poi nt_i s e r I

of® Hdi% i%on” O&Tur?aeur%o%cﬁréﬁf%lpe a’nsﬂ itlﬁg?t{eﬁ %%géel,d FRed at
veme lénd | gdien dasepuribta valbeet yor orRipevite asebeasably
f%ﬂﬁé@la@r@@r&d% afnd her addd téonal  priepebdardrimdnce

y to burn outside of the barrel of the firearmon

exift e Homf Tt t AR POV RIS IREAW TetRe of the

Ofpﬁ/c?ﬁfﬂéﬂfcl tkSéitrtgg A edd At w theinprobt eitest t firem the

conventional round is the extraction and ej '

St | s TfaRe T ngref 1oRTe 881 QPGS
producing high volumes of gas. When the pressure of the
gas has built to a sufficient level, it causes separation
of the bullet from the cartridge case and propels the
bullet along a barrel of an assoclated firearm. At this

time, any remaining unburnt propellant is also expelled
from the case into the barrel where its deflagration
efficiency is greatly reduced due to the decrease in
pressure because of the greater volume to which it is
exposed. As a consequence, the potential propulsive
force applied by the deflagrating propellant is also
reduced. Moreover, a point is reached where regardless
of the addition of further propellant to the case, very
little gain in bullet velocity is achieved as a
substantial proportion of the additional propellant is
likely to burn outside of the barrel of the firearm on
exit of the bullet and thus provide no useful thrust or
velocity to the bullet.
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particularly in automati c weapons . Such weapons
requi re an extraction and ejection systemto eject the
wep@ansss tri dge. I ndeed failure of the extrackCDAU208000473
ej ection nmechanismis one of the main causes of
aut omati c weapon st oppages andzother mal functions .
Thr oughout this specification, except where the
CQNtRAl HRA :@p{o%sle% RErd S8 IR, & SR STl ANGUAge O
necessary | Ication, the word "conprise" or .
v @HARICEHOTS ek £ Wit icfe ShosPIdmAdSt RETSs isethd-
! %a@:‘%i‘dﬁ?ﬂéﬁﬂ?’%ﬁ%ﬁﬁﬁméti@: wWebsdes] f yoidie vasanserafuire
the stated features but not to preclude the pr.esence
0 PTREH THASTH IR A R H AT B T Vet | SLRS et A s
5 Ofcarariidyeent i Didedsunfamrlyumes diheHenvent tat Anc camdil ngf ection

to one aspect of th resent. i nvent ion I S,
plnk?\ﬁq'](fé"dl%“ pr) B iqefe 5 |lrI%_ nééa%%)%%é)o?f giggor&rée?l%fw%apon
wegpepaddwe drat rathdravialgf wetiions . dianeter, the
projectile conprising: a substantially cylindrical

body with first and second axially opposite ends and a

c Finapaiuithddhifetsrag Hia Fiqnt SHERPIRHES s ngentext

10 enddorr-dl simana spiantd tho dxgprepel 1 aduaddeot ifistessary
end Dbej nag:r,cl osed by a nose fixed fo the bodeq;{'3 and, &
priRY L G LGN ¥ 'Y ORI ISt , O nepr ks SUC

S uppRidEt &y~ tde cydnpnedirs ioad ” bhiodlyused 1mcat eting hboave

of the second end : ' ' ogdy. C j

t $Eecohd as S%%tgb?éjthﬁ'e C%l?éé gg#}%&%ﬁ(g n(?? 0%1% h%%%t!&g .

pried detes proj et i te greckide ngheuproserCoap¥ epdeithon of
VW%H¥¥E€%'¥%£%H£§%_ﬂ@“&iﬁﬁ&ﬁb'émﬁ%dfhéﬁﬁéeéf the invention.
projectile conprising: a substantially cylindrical

body with first andsecond axially opposite ends and a
cavity defined between the first end and the second

end holding_a quantity of propellant, the first end
bet HYHI B s BYE 5 Se-fixed to

20 According to one aspect of the present invention there is
provided a projectile for firing out of a barrel of a
weapon, the barrel having an inner diameter, the
projectile comprising:

a substantially cylindrical body with first and
25 second axially opposite ends and a cavity defined between
the first end and the second end for holding a quantity
of propellant, the first end being closed by a nose fixed
to the body; and,

a primer for igniting the propellant, the primer
30 supported by the cylindrical body and located inboard of
the second end of the cylindrical body.

According to a second aspect of the present invention
there is provided a projectile for firing out of a barrel
35 of a weapon, the barrel having an inner diameter, the
projectile comprising:

a substantially cylindrical body with first and



the body, the cylindrical body having a first outer
diameter which is less than the i nner di aneter of the
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cylindrical body; a prinmer for igniting the
propel lant, the prinmer being sppported by the base
seal ; and the base seal opening after ignition of the

L d
g T
Cﬁﬁhentfmreal elnm:iyand rthen & cewipddiemsh thalif risa e @waitiityy of
QLpd190, hat (he 0230 SeRloding WAIMEH Y 4 Dgased to

uring d t he propell

ration o
t Wé’leewdé’pemhﬁ; qyﬁem@%si@aéeéaodm rlilaaﬁma;r taerfn‘d?csl‘%/é’uter

et Wiiease 1983 died eHEed it hitaridtdiS of the
consuned during deflagration of the propellant,

tﬁ@#&ﬁ?wopenlng the seal. Preferably, a flash hole is
pr ovi ded Has d meaaaa&ﬂcﬁieig tdhat seeddrairecrgenef attesl by
g$|gfgp .Of t rimer can propagate through the flash
1ant. According to a third aspect of
t he pr @sgmmem/efmr drortitemy ithemsariidlantpr ojlee teyigner

‘
Yeitd NGO &, DAL Po ol Sawanam the barrel

being mat eri al and havi ng i nner

di anet dre th?@%r&ﬁé@ctqn%lwﬁfsﬁ%glg%l%{%t%ﬁ%? |Rgrimer

CWd ndnigalghady gyﬁdcﬂlééd durdingy &ﬂﬂr&bﬁa(ttfd)ﬁ yof the
opposi te ends an

av fined betwee e first
e o gt &R #ﬁﬁﬁtgﬁ?h%ﬁf%P u @ v ore
muyxﬂﬂdﬂﬂcalfhbdyrst end being closed by a nose fixed
to the body, the cyIindricaI body having a first outer

t the 1 mnersgiregtes ofhat hen
bg??é%fgt%gBéﬁhw ndr?%éﬁ ody bei ng made of a flrs? ©
nease deal gfiafunpieased dne el 9S8 Rkl AU eBO Ut BRI
(naéﬁlagratlon of the propellant, thereby opening the base

seal. In an alternative embodiment the base seal is

formed so that it is consumed during deflagration of the

propellant, thereby opening the seal.

Preferably, a flash hole is provided in the base such
that a flame generated by ignition of the primer can
propagate through the flash hole to the propellant.

According to a third aspect of the present invention
there is provided a projectile for firing out of a barrel
of a weapon, the barrel being made of. a barrel material
and having an inner diameter, the projectile comprising:
a substantially cylindrical body with first and
second axially opposite ends and a cavity defined between
the first end and the second end for holding a quantity
of propellant, the first end being closed by a nose fixed
to the body, the cylindrical body having a first outer
diameter which is less than the inner diameter of the
barrel, the cylindrical body being made of a first

material; and



circunferential surface of the body, each sea
protruding radially fromthe body to forma
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surface of the barrel and having a second outer
di anmeter greater than the firsté euter dianeter and
equal to or greater than the inner dianeter of the

barrel ,of hee 2l | 885t 08E SLELnbLhHIaPBEE aﬁ duggegond

material, wherein the_ second nmaterial is softer_than
{ HeL FRHTART Pl 671 oFUT BRge b FR® POt PRGN PS2hapdgFruding

t haad1dTel ¢ eeont Ré Sho@y tolﬂomeaeﬁfmbdtaﬁmaltb@al aga:l.nst
first. mterial is_stee 0{ anot her 0 %o % £
e Tl ne SR SICHIEL of Yrpfdnfi faving
amn ad¢cvmat oweer ndbainaeat gra@térrShanathelﬁirss auter

ng era€ y,g?ﬁ %Malsy§ ?ES%PéééérOEhQﬁOFﬁg 1nner diameter

roj ec onprises at
se@isﬁh%?¢¢rs$lse§hep@§|le@ﬁédoh@a$e@ﬁeb¢¥ﬁ§tméﬁ@ of a
t he. body Ad-2; second seal positioned near the second
end of the body. {n another alternative enbodi pent

t here |@h%¥%¥?d%@ea%eF%%§tm%F%r§%% bf %OBFﬁFaFPFQ bhe

cliosetyl shaeeri seal snd Pref efiabt ymatbeieli $sphavidedthan
tmggsets of .seal s. Agcording to a fourth aspect of the
pr th

Bt SFNRrfT o there is provided a projectile for

firlng out of a barrel of a weapon, the barrel having

th r i i n
su%st %lali %?Edr?%glﬁ%§§£ ﬁgtﬁngi 2k g gécgﬁ another
axi@@myabb%m #edchas aﬁ@oadclaw@ylaéf Fﬁe@%@?%e@ﬁ fheopper

fipsscgnsh 86g. thfnssﬁoaﬂtsfﬂaégoeh@hﬂbagménauaahetyleét
propellant, the first end b closed gy ose fixed

t "¢ FRT bRyl s t AeCEYPPPRIPRES % U9Y ha¥HAY " &St F?FSOBFer
diprehee.l ess than the i nner di aneter of the barrel;
and,

Preferably, the projectile comprises at least two seals,
a first seal positioned near the first end of the body
and a second seal positioned near the second end of the
body. In another alternative embodiment there is
provided at least one set of a plurality of closely
spaced seals. Preferably, there is provided two sets of
seals.

According to a fourth aspect of the present invention
there is provided a projectile for firing out of a barrel
of a weapon, the barrel having an inner diameter, the
projectile comprising:

a substantially cylindrical body with first and
second axially opposite ends and a cavity defined between
the first end and the second end for holding a quantity
of propellant, the first end being closed by a nose fixed
to the body, the cylindrical body having a first outer
diameter less than the inner diameter of the barrel; and,

at least two sets of a plurality of closely spaced

seals extending about an outer circumferential surface of



at least two sets of a plurality of closely spaced
seal s extendi ng about an outer circunferential surface
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body to forma substantial seal against an inner
circunferential surface of thesbarrel having a second
outer di aneter greater than the first outer dianeter

a%?l ?)%%t Q¥ gsre %rrott%r(‘ilgége ﬁQﬂ%’ll‘%} @%?rtlrfg Hd’lﬁ/ to

rein a |rs set o al s 1s disposed near
trf@xm EsSubRtaRtdad SEAInAIEOHT HpdINan HikpEdSFential

Q%Edffa%nfﬁg?% @J&t@:relﬂom‘g(ﬂtrnﬁ ian sQ{to’ﬂd Q{d’@éﬂ \dtﬁl.ameter
st_.one o e seals is forme

R IR RORTEn G 10, Stets (et L P

S@)a:lhealt%ri ftHaliif.‘ they mrmfera dnangatandaﬂ rtelebdmmesl f or med

with a respective.circun t r.Qov.

each rlvﬁJgerp gel'%: egwge lsg é)(flg 55@(?%(%&9 the

eac onpr

f ifrists tpartd emdard smnmdgumjs csfiacsmﬁzllqo@rs |ci>'lrsnppq9rfedfn¢®f the
P dd %%qﬂ(?g forward of the second portion in a

diTect1o firing of the projectile, where the first
portion is of a greater depth than the second portion.

WI—%{MF}%\%}J %/hlterh%rf 'aflsiglﬂgﬂl\ﬂ!‘ éittﬂa‘;l;ochrﬁérﬂi hatequed st Ocl)qrae of the
Sea rerer e ec ortlon S a

d@;ﬁa}%%qk?quraﬂ%{weg%atﬁadﬂ%f tHePS gte Cll&‘?}gr dl#fb a% ah

fléntﬂbcﬁsm céactlhesqsrlesmtln mientfom there $sng, and the

Pasith &% PR S { Yodddd i @ e dAbi Ao Plgfoove
BarT 1 mavi ng (HRaT aiaret
prﬁqmcﬂea@r@rqﬂqlsmﬂglg a sIIbsQrm]tq?Tqu)@lf@@IlﬂF (RRGle ggroove

{ Secoish ad @l dynorpesid es@é@ﬁd%@r@ ,
caV|t d&fl ne?lbetween the first_end %d t he second ron

erfthe oLt QROTGHePTURAIIT \E DIWRF QLY | e STHIAH Pt tion in
end Detde: Kdroser, fiﬁi@ycbf ntﬁtﬁé Cp?lioj)@@iﬁuh@ynmgeﬁeftmstflrst

outer di angter .
kRQQQﬁlon is ofle%§réa éﬁngha aﬂEtgécgédthitlon.

Preferably the first portion has a width equal to a width
of the seal.

Preferably the second portion has a depth equal to the
width of the seal.

According to a fifth aspect of the present invention
there is provided a projectile for firing out of a barrel
of a weapon, the barrel having an inner diameter, the
projectile comprising:

a substantially cylindrical body with first and
second axially opposite ends and a cavity defined between
the first end and the second end for holding a quantity
of propellant, the first end being closed, the
cylindrical body having a first outer diameter less than
the inner diameter of the barrel;

at least one seal extending about an outer

circumferential surface of the body, each seal protruding



at | east one seal extending about an outer
circunferential surface of the body, each sea
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seal against an inner circunferential surface of the
barrel and having a second outgr- di ameter greater than
both the first outer dianeter and the inner dianeter

o&ahgglgg{erbmlkﬂg gEd&e%§thQﬁ e% h%%b&il%%d%é@ﬁ &gainst

secon mass attac to th %
eRDeAUNRY GVECUBETENESR oAy TRCSS @ral‘}lhf bagd ggl having

CQ”E%b%%%.%u%%krﬁlbﬂékeiub&@@ﬁ@i ahRer tdorh afhd Hd adyputer
é#ﬁFent he first  end. Preferably, t he iylrt

Feses and vher 1EPFcuftePeEralr s e thvi & 2t
Witthsenenes sane blé&mge rader otfr Bdisreg: ara el Heyr liadva redel

; it
The oné BFoHore TRERBer £3 TUPLEy o CAhing Tha et o e

t e dsadyndPr ef erabl y, the sklrt conpri ses one nenber
and the body conprises one seat where the nenber is a

circunferential |ip and the seat is_a groove which
r Srsifeashlive 1the TRSSE SOABIESShé St diadndirrounds a

radi-alilon &t tdi l?fg% @ fient e Stiand andeal

bét ween t he body an inner circunferential surface
of the barrel of the weapon fromwhich the projectile
I ?ﬁéﬂe&@bl@ﬁccmﬁ Rk itra acomipﬁjfsaesmtimen hel prusfenential
i nvention _ther.e i rQvi ded I
R matraod BTl & B HUS g G g
| lmehadﬂ@rreirefa,rdm@qﬁf d}lm:thqciy mﬂﬁﬁlsﬁié?ﬁg oRe Or more seats

%:It gidald yt!ﬂé‘gfriec Ay R Widdbd+d sthanshy ecorwching
aX| a e en

'y op p05| s and a cavity defined between the
fithst maRP d1fd thee bsBond end for holding a quantity of
propel | ant, the flrst end being closed by a nose fixed

to the bod cyl.indrical bod haV| f|
BRI cIEhS S (SIPTHY e Moy (i g oy
comprises one seat where the member is a 01rcumferent1al

lip and the seat is a groove which receives the lip.

Preferably, the skirt extends radially of the body to
form a substantial seal between the body and an inner
circumferential surface of the barrel of the weapon from

which the projectile is fired.

According to a sixth aspect of the present invention
there is provided a projectile for firing out of a barrel
of a weapon, the barrel having an inner diameter, the
projectile comprising:

a substantially cylindrical body with first and
second axially opposite ends and a cavity defined between
the first end and the second end for holding a quantity
of propellant, the first end being closed by a nose fixed
to the body, the cylindrical body having a first outer
diameter which is less than the inner diameter of the

barrel; and,



barrel; and, one or nore seals extending about an outer
circunferential surface of the body, each sea
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substanti al seal against an inner circunferentia
surface of the barrel and havimg-a second outer
di aneter, wherein the one or nore seals is provided

With adddbrd,Cald,on JEARS di dddid Al i ebagiels as
the projectile is fired through the barrel. The .
| wEmcmberenEads SHEf R ddea kshfi RpQt seal protruding

!A\Ilitéfdi%\ﬂ.tlhﬁgfﬂ@& &H@lbapplieddn eacduseddntial seal against

ternatively, a |ubricant may.be contai ned w thin .
edth ‘BT S EHAT S e %%ﬁae%% 3 A ke Bl gievind
thf deatorel Idd@ﬁeﬁlamestermpt ured and lubricant is
rel eased. In _anagther alter [ V. C | Sorage-10f
a Iubriwg%gt]ﬁfﬁl er9a é.reﬂgjg}oér dﬁe%%fﬁao&as‘rg%%/‘éin(t?% aspelgta
ofluthel grgisentméaneritd onihiierat ¢ sthye dvagel .as the
g&ﬁr%ogfé%ﬂlelé Ofs f 1109 Qo Rin &R@rset o1, a weapon, the

. being made of a barrel material and having an
i nner dianeter, the projectile conprising: a

Zulh}g% ﬁﬂiﬂﬁ'éé&f&ﬁ ixﬁ%htﬂmiaa;bad)mgﬂi%f? _rééa’@igxng@ﬁoaﬂd
Xi al |'y opposite ends. and a cavity i ned, bet ween t he
f i eRT %ﬂﬁiW?ﬁ?%&ﬁﬁnﬁPijFéz)Orﬁﬁ n%e%;QUantity of

;ixrﬁeﬁnau&ﬂékyu,atlmbfiGamtemﬂyHséngomt@S@ddbwihhh@s@ach
i xed to t.h Voot ' i dy i Ir
R R U
ofbatrebarhelsecalwl s caipt wied et gl Wpplcanh butepleased.

Ci LU BHent | & c SHhd 0% Ofcd e DOLlY, i aBAdEESE a

protruding radially fromthe body to forma
subnitaing gsgtaksihst an inner circunferentia
surface of the barrel and having a second outer

R ling 10 55808 JBLEL 1 0E PhYI SELLLEL! Envention
there is provided a projectile for firing out of a barrel
of a weapon, the barrel being made of a barrel material
and having an inner diameter, the projectile comprising:

a substantially cylindrical body with first and
second axially opposite ends and a cavity defined between
the first end and the second end for holding a quantity
of first propellant, the first end being closed by a nose
fixed to the body, the cylindrical body having a first
outer diameter which is less than the inner diameter of
the barrel;

two seals extending about an outer circumferential
surface of the body, each seal protruding radially from
the body to form a substantial seal against an inner
circumferential surface of the barrel and having a second
outer diameter; and,

a case in which the projectile is received, the case
comprising an open end and an axially opposed closed end,
the second end of the body facing the closed end of the

case,



conprising an open end and an axially opposed cl osed
end, the second end of the body facing the closed end
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propel l ant the body is projected fromthe open end of
the case. Preferably, the prejectile further conprises
a prinmer provided within the closed end of the case,

the pripmsrd s dﬁght&@ﬁﬂé&%ﬁéié§topr@@@|fﬂﬁét propellant
Preferably, a fllash hole 1s provided in se such

t helte PIPBnes @?@%%%%@ﬁ?%ﬁ? PR %@ %F. £ CaRS-
propagate through the flash hole to the propellant. In

0 embodi rent .t he case co c drical _tube.
e pla i Ynr sk G g e A
ttpmovxﬁhmmmutmumlametelosadae@dreﬁtthe ¢aoe i the primer
cl t C QAL pen end of the
Cé§%€qvﬁﬂf%QEg od?%%%% a3§%%£%??y of second
propel | ant can be prOV|ded bet ween the case and the

boglye r NG, 10 DT EPLLH aRb Be MRY @i dblif efephe base such
def |l agration characteristjcs, eferab% deflaﬁratlon

of thake chdt haep ey eagra Fed faxt 911 Rt aef | BigF aPT biHeHf can

t herépagd tHr opedbhgnt thAcEDash Ngole ad ehghphopeprahtof

the present invention, there is provided a breech

sl eeve for adapting the breech of a weapon to a

prop ectié | entbedimenta chéi casecadmbodyest dechidedhical tube.
sl eeve conprising: an outer surface shaped to

conpl ement the breech of the weapon, and a throug hma¥

defi neidl dyternapiee narbedinaee bPet HaSHr ceBRTFEEVE, tube

:E€hﬁﬁﬁf§&ﬁéé§ Dei Agambtert onpasqitbeeugh ERBm its closed
roughwa

eSOy, FrETCreDl Y, 2 JUIcl PRLI 00 Lo PLavLdetr, s
pr@mbﬁdim@ntnt@ trhen bt egchf st eevrdPpebpeabbyf the be
mea ov1 eé ge%ﬁggﬁeghgrgggg gﬂg EHEeﬁody The two
propellants may have different deflagration
characteristics. Preferably, deflagration of second
propellant is faster than deflagration of the first

propellant.

According to an eighth aspect of the present invention,
there is provided a breech sleeve for adapting the breech
of a weapon to a projectile having a cylindrical body,
the breech sleeve comprising:

an outer surface shaped to complement the breech of
the weapon, and

a throughway defined by an internal surface of the
breech sleeve, the projectile being able to pass through

the throughway.

Preferably, a funnel portion is provided on the internal
surface to facilitate insertion of the projectile into

the breech sleeve.



surface has a conpl enentary tapered shape. According
to a further aspect of the present invention there is
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weapon, the barrel having an inner dianeter, the
projectile conprising: a subspantially cylindrica
body with first and second axially opposite ends and a

cavi in
Bty Oe ﬂ5?§&§§§&? ﬁgsoé §£?§§Q%f§g2é85n§ﬁaoaater
f$msfaeedh@@|mgCQM@%%@e@ya@yngggereQegh@gethe body,

the cylindrical body having a first outer dianeter

which is less than the inner dianeter of the ba
ahdcording wora frobhes @i?%ﬁauﬂgEEP?cBﬁFSSPEn%PXFPtlon
a@HéEeaﬂsOﬁiﬁﬁléédC&ﬂéﬁbﬁéttalesﬂbfaﬁérmﬁgtbetbodya barrel

and; respective seals s th
g?go@egeQBQEh E%%Ib?B?ﬁgaﬁggﬁgga?eF§8§gr?Eeg@g ?rénghe
gﬁggggﬁfmgeradmptiglﬁgon1the body to forma
|
curfacd s8¢ Fﬁgﬁglggg¥n§gl§ﬂdkﬁe R ebhguifiehertiradk and

arr Lear having.a second quter
dsemendr agiealer opharise egdal apd eheavikyr ogta Letween

gghégfé?gFréhd 2Vt bpeeterenee eha tebe fhiol §itinigo as euent ty

e 1nvention, the il,e ma f t
copFiEs apsPReYeaar NERSL haZoby Ar). PR BRyC Be BOSe
skeeus k% ﬁg@eb@ﬁynatﬁél@bl&hﬂki@nﬂeb@d&shb@3$gradimrst

CXOERS LGHEE, LINELTS) TSRS ML e o

betye. bﬂk&blrahdreneeomombw@'gnQﬂvqa)%ﬂbGQ@Q%%ects of

the in II n I
P ST R AR an 10 BERRE L& oubR CaiERst 120] Surface

h@ilNQEd&KibWé%¥1deflagratlon characteristics. Wth
rﬁigatelngﬁesb%ﬁttﬁ%elt %‘egt‘ist %leﬁa&;\égmﬂh aspees: efr there grooves,
e cylindrica 0 ut_er
uSBS O SRAd fpﬁé‘eidnﬁ@ﬁ’ad:%yergfo&%i%} rr erfd VB Ring
P&%&ﬁk@hhyfrom the body to form a substantial seal agalnst
an inner circumferential surface of the barrel, each seal
having a second outer diameter greater than or equal to

the inner diameter of the barrel.

With reference to the first to seventh aspects of the
invention, the projectile may further comprise a sleeve
within the cavity. Preferably, the sleeve is made of
material that undergoes less radial expansion under
internal pressure from within the projectile when

compared with the material of the body .

With reference to the first to sixth aspects of the
invention, the propellant may comprise a single
propellant or mixture of two or more propellants, each

having different deflagration characteristics.

With reference to the third to seventh aspects of the

invention, the cylindrical body has an outer diameter up



the outer diameter of the cylindrical body is within
the range of 97%to 99% of the inner dianmeter of the
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within the range of 95%to 105% of the inner dianeter
of the barrel. Mre preferabl y,0 the outer dianeter of
the seals is within the range of 99%to 100% of the

el 3l Jetigle ﬂrﬂl&n%leémm dhe 1eatds) |ﬁ€§ﬂe@rably,

|ntegrally formed with the c Irndrrcal

od
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sSea S | e or m r| n an t he

ectitfe Sc? ent it Od'r%eove %’%ése%% in@gm the
elatz;imc_:{je lrtgﬁ Fchea :JrfgSﬂrng bﬂie nLrirbese fci:ram@tfexarp%nﬂlléeﬁarrel
C Se (0) |
A e A L E TS
s iwii fheim ttd'lea ranoe i9fy. 9% furkty of tdraatpner dlameter

enbodi nents where the projectile is provided with a
plurality of seals, one or npre

P gt (oSt SR i S (SRR D, P ey Ser ELY sfpaned
may; the e r@mm@drlmdy Odeﬂ,@exb@de iWah akfermnceve

SR S QU Dy L8R, SRS SREELD Elom e
i rdeaty al | n fowahe dawi etﬂdocuduenetmldy eamlefeeabl s imetheskorm of
I S 'ﬁtﬁegf p@:\@f by of%cl.aé)rﬂcl Sk and-& é‘&@:?vén

in a direction t he

di%are romthe second end. of
bothyrawni¢eentiat @rerwe foe Wyln%%%reregam?ach ring

t 8 P35E LRANCHEVESFn | SRR A ITES & Nc VbEER 1§olf>prares1p:alt
recess . Wth reference othe first, second

f OUI%r tEPE ENENL BsHEE Lo E? 1R PHYENE BRIt h‘érb%d ound
C&ﬁq&ﬁh@@@ﬁeoflﬁ@ﬁ fﬁrtéﬁaﬁp&éomimglantEOIalkey ring. In

bber a / t
D\ PSS PRSP OR SR OALICe ' Phol: Pl RO OLLED oo
rrmszeomcﬂwutﬂdea spb@:daletmo@lf need §s of onﬁeovprré@éﬂt seals may
'ﬁ&§”£ﬁ98g¥$iiy”PMkmed with the body and one or more seals
may be formed separately from the body.

With reference to the first to fourth, sixth and seventh
aspects of the invention, the first end can comprise a
nose integrally formed with the body. Preferably, the
nose is in the shape of a conical frustum and reduces in
diameter in a direction from the second end of the body
to the first end of the body. More preferably, the nose

can have a leading face in which is formed a recess.

With reference to the first, second, and fourth to
seventh aspects of the invention, the body can be made of
one of the following materials: plastics, rubber, paper

and/or metal.



be descri bed, by way of exanple only, with reference
to the acconpanying drawings in which: Figure 1 is a

wasosigdsssect i on vi ew of an enbodi nent of a pre¢EAURI0&000473
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in accordance with the present invention; Figure 2 is
a partial section view and pantial expl oded view of a
second enbodi nent of the projectile; Figure 3 is a
S n [ n@gg of the projectile;
F%&.g Dg:sgwalgffcl%u %Er \%h%w of wgﬁlg’tsr orm of a base seal
that can be incorporated in the projectile shown in
Firgupesiel- t3at EH@UARNS o Bt wmdr@/ve@fsﬁysecond
form of base seal that canéb% |ncor ted |n1§h 11 now
pHBREEEItreds h Rk A eSS @F T8 P o et P 1
vb@wd@fgcacllb@ae maMa@nmfpremphmmﬂmr axuen;h irefidrence to
ectile shown i ures Fhgure 7 is a partial
GF VIBR-SFY |f%lour"%‘n %rrt}c}ildl%vr?elrétkgof the projectile;
Fl gure 8 is a section view of a fifth enbodi nent of
t ctid tdyal ibod vt of a
%@_ %Jgh%Od%mgé é%:%?ﬁ%ﬁ%%ﬁgﬁ?fyﬁfgﬁ%éggﬁ IS a
s@cmn@q:twl@m@f a&@lﬁiﬂﬂ?%ﬁﬁdﬁ? et ety phny Rt
Figure 11 is a section view of an enbodi nent of an
breech sl eeve; and Figu 2 i s _a section viewof
RSB0 i PR e 7060 (T G ot efbloded
DegiGw [ifi @n scéco?@fammnaﬁm@bﬁrmhs WHgieetilaehows a
projectile 10 according to an enbodi ment of the
present invention. The projectile 10 conpri ses
swnsg:m iZalily a\deeiiorarieyodt B wcihgerabcfch%%nt of the

q%(gii I);1end 14 and a second (trailing) axially
Fposite !

Figure 4 is a section view of one form of a base seal
that can be incorporated in the projectile shown in

Figures 1-3;

Figure 5 is a section view of a second form of base seal
that can be incorporated in the projectile shown in

Figures 1-3;

Figure 6 is an end view of a base seal and primer

incorporated in the projectile shown in Figures 1-3;

Figure 7 is a partial section view of a fourth embodiment

of the projectile;

Figure 8 is a section view of a fifth embodiment of the

projectile;

Figure 9 is a partial section view of a sixth embodiment

of the projectile;



end 16. An internal cavity 18 is defined between the
first end 14 and the second end 16. The first end 14

w0 g00shesed by a nose 20 having a flat face 34, PCTaUn®SO00473
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20 being fixed to the body 12. Mreover, in this

enbodi nent, the nose 20 is forped integrally wth the

body 12, however the nose can be forned separately of,

bgg a%s gguggt %y peraRaent by, bisxed aynatt aeheditRdhef the

bo 9_ . I'ndee PRe term "fixed" as used t hr oughout

t Birojep&éilliicati on and clai ms, except where the

cont ext requi{gs ot herwi se due to express | anguage or

necessary _inplication, is.used to nea r manent
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r eSckyeGf abei ng forned integrally with a proceeding

conponent or part of an article. A quantity of

propellant 22 is disposed within the cavity 18. A

S_E'iilgmre242f ds iegmiedtign e qw ofeld aintip ampogigeent of the
.hn, the cavity 18. More particularly, the

p?&ﬁ@%ﬁ%ﬁl@g held within a base geal 26 tha¥ is

pressed into the body 12 at the second end 16. In

order to reduce the |ikelihood of accidental

activation primer 24 is vant ageo | ocat ed i nboar
o Daties Lo she i ieminl e lret dnbodi A | nboard

T TToC oocTl . 1Tl

Projectile %O can be load ed into a conventiana

i_.earm such as h s T ; [ 1. br :
mFIrJigtugreySlg lf%l.o‘”ﬁp%n p%[l}?d%%]]cgl ]te%w el(fralc%cg(%ex?ilg’_gt e éfl?r%?rr? iment
(ot Showreserd finvenyigim stThkarare Hrieet0 xomprises a

f%:{(ﬁ)ﬁu%’c%ﬂéctjﬁthy Qe kLl asdap £ ansy {mpta shome

] ash hole 28 forned_in the base seal.26. = .

Thilkeaings ek I B 1ante2nq ol ' Hagh e ea,‘xqu’]oﬁ}(lc?%omte

| ange Mol unes iHeasl Jdeiwpnts niedeeiiadriat tweenf the

W THTH (L Bty IR | T e G0 i Ui r EiREeed 14 1o

| eviedsathene d tndee 16 lavinptaresat htadaskH seklhe 280se 20

al,f ernati el y | 0e..gr apshl ani iy bust hrauoknibe seal

26°% or pri mer IE2%1 %11% gas '
embodiment, the nose 20 is formed integrally with the
body 12, however the nose can be formed separately of,
but subsequently permanently fixed or attached to the
body 12. Indeed the term “fixed” as used throughout this
specification and claims, except where the context
requires otherwise due to express language or necessary
implication, is used to mean permanently attached to and
may include such attachment as a result of being formed
integrally with a proceeding component or part of an
article. A quantity of propellant 22 is disposed within
the cavity 18. A primer 24 for igniting the propellant
22 is also disposed in the cavity 18. More particularly,
the primer 24 is held within a base seal 26 that is
pressed into the body 12 at the second end 16. In order
to reduce the likelihood of accidental activation primer
24 is advantageously located inboard of the second end 16

and the base seal 26.



pressure then acts between the projectile 10 and the
internal surfaces of the firearmincluding the bore
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bore and subsequently into the surrounding atnosphere.
I'n contradistinction to conventional firearmrounds,
conprising a cartridge case and a bullet, the

€ h a . 1 n &8 [ T1
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(inerepergt khanresibrePt. ths gas ¥ashdte 8 ﬁgﬁf 12
%ﬁl\%ﬁgﬁ lé:gl% Il_a;%sf glérsls%hség r‘éﬁ%h{é@sé afeviche verira d thadyrsts or
conv I ona r
CRPPEPEGS 8% BResadaa L 3o e lTErtRb Y B S opsitant
tT ELQyCMﬂrlhi dge otade the Behleselaned om mm‘maer Bl .| etThe gas
e ener \"Al | t t
AR ERE e e 6T SR Y it 1 iy RS
| ﬂatmmal lstme:fplc@jse@tfl |té1e1(fmaarﬂprlémld@%stthmh%ﬁq ypnd

%‘?f%te%"ht % %191 RS PP drinactyo anbdduhdgneaterand
ts

Or C€, |ncreased mass, and/ or vel ocit
e st o e i Tt oy Y "

calibre and identical propellant conposition and

vol une. | d t
Teb e e St IS8 tht SO i RA Gl 2

0
PrRimgatiidigtdl & I@xpfm\dgmd:amet rarshea druliiete séw o3wellant

TI}GZ seal es%reoxjtee dile 10 may, depending on burning rate,
remain within the body 12 even after the projectile 10
has left the bore of the firearm. The propellant 22
continues to deflagrate until it is completely consumed.
Accordingly all of the propellant now contributes to the
thrust and velocity of the projective 10. Significantly,
this contribution to projectile thrust is made without
attendant frictional drag against the bore or barrel of

the firearm.

T+ should be further appreciated that the projectile 10
will generally have a substantially greater mass than a
bullet of a conventional round of similar dimension (i.e.
length and calibre). This rises due to the projectile 10
comprising the mass of the entire body 12 whereas in the
conventional round, the mass of the cartridge is not
added to the mass of the bullet as the cartridge case is
not expelled with the bullet. The energy of a moving



about an outer circunferential surface 32 of the body
12 and protrude radially to forma substantial gas
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bore or barrel of the firearmfromwhich the
projectile 10 is fired. In the4erbodi nent shown in
Flgure 1, two seals 30 are provided. One seal 30 is

n&ﬁq%b&g%ﬁ)the Ang L Jﬁhhb%éjEi&“ﬂﬂguﬁéﬁgﬂe:ﬂkiﬁts

irst en but i nboard he nose.
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cavit t.her.ehet 0 v t
ST, 27 [ 0E a SIA i Bel BT SRR “an

i rtoagproad il byl froremetl g Ene2.20 mnth a flat |eading face

234. As with the projectile 10, the nose 220 of the
projectile 210 conprlses a portion 232 of

f s e deshi ea M igHEHS & dRIGT 9h i Hat &reseyre once the

glﬂa%‘g iy 1f rgnyie ltﬁﬁ]}prig\l]%ig:ﬁv6 tﬂﬂe tmﬁaj‘edﬁl@rtdo is
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rojectile 210 also differs fro
prfeq@1 | et G PP G5 OB W L7558 | hafwo seals 30
C%I;&&aﬂt@é&l dugthe ré s AB8id f@cﬂja;@@mutheesee@mdvend 16
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convent i-pnal  pi g5 0041 NG Wid¥h the body 12.

Figure 2 shows a projectile 210 according to a second
embodiment. The projectile 210 comprises a cylindrical
body 212 with axially opposed first and second ends 214,
216 and a cavity 218 therebetween holding a volume of
propellant 218. The first end 214 of the body 212 is
closed by an integrally formed nose 220 with a flat
leading face 234.

As with the projectile 10, the nose 220 of the projectile
210 comprises a portion 232 of frusto-conical shape
reducing in diameter in a direction from the second end
216 to the first end 214. However projectile 210 differs
from projectile 10 by the inclusion of a recess 236
(shown in broken lines) formed in the nose 220, the
recess 236 opens onto the leading face 234. The recess

236 can be formed in any conventional manner including



seated in its respective groove 240, each ring 238
sits proud of the outer circunference of the body 212
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circunferential surface of the bore or barrel of the
firearmfromwhich the projectdle 210 is fired. This
assists in preventlng gases caused by the deflagration

of the eIIa t
2 %ra§X$%p %g%ugﬁn%%égﬁhgg g?? g%?guérefeﬁhé|e
fne¢®9$ 23®oughenpn@neqtilgr%h@eegégﬁgéﬁe@ﬁeacts as a

%&fﬁé fﬂ «g1l0 is in the configuration of the
body 12, the Second end 16, 216. In the

prOJectlle 10 shomn in Figure 1 , the outer
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cyhenﬂmngalZBsdma31beh£@Km@daaﬁ|ﬁ@tOEﬁ& dogp; R4t Spring

Cﬁgﬁggib¥1 Elégt%8r§|cBQ%%n%Z@nﬁﬂtblbh©n6ﬁ6n§l6 ofhanhe€ully
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V\nalslsmrh:sadm DGV tiiss I34£SWHasH 9% by t%@ﬁéﬁeﬁld?‘%?e“on of
% Bt Mo (s pam s aygentile

s@rsr Giinds Schrl"tqoéW}bft engm&?df% ddiacent t hgt

nose 320. The skirt 346 conprises an inner

CEJ%%E& g??'éﬂough minor difference between the
projectiles 10 and 210 is in the configuration of the
body 12, 212 at the second end 16, 216. In the
projectile 10 shown in Figure 1, the outer circumference
of the body 12 at the end 16 is provided with a first
portion 42 having a stepped increase in outer diameter

leading to the seal 30 adjacent the end 16.

Figure 3 depicts yet a further embodiment of the
projectile 310 having a similar basic form to the
projectiles 10 and 210, and comprising a substantial
cylindrical body 312 having a first end 314 that is
closed by an integral nose 320 with the end 316 of the
body 312 closed by a base seal 326 and primer 324; and a
cavity 318 holding a volume of propellant 322.



surface 348 provided with a menber in the formof a
lip 350 that protrudes radially inwards and is

WO emeiysss within a circunferential groove 352 POT/ABEDOSMN00473
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the body 312 inboard of the nose 320. The engagenent
of the Iip 350 in the seat 352geffectively attached
the mass 344 to the body 312. It will also be noted
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aghane Qgrﬁ%b gbdg-@quon or firearmfrom which the
projectile 310 is fired. The mass 344 is depicted in

Figure 3 as being hollow, however it can be solid,
dm%n@x@g cQtifllee 3a@diaﬂjs@najoxrm$ersewi rietheguraligy formed
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Figure prOJectlle 410 ccordln to af

e R g AR Hasi (HooraRGATReFE cof TR 1ip
eyl ife e %&Wléﬂf@:@uﬁeﬂymﬁtwhedmdyeéhﬂéss 344 to

PO R Vohdme o P opet Ehioa 72t Tfecri 2l 346

f arstmshdo seadhiz, 1yanef aclaseodeal 12126 Imanseeatlsetwelrt 346

C%&%&¥3418 ubstantial seal between the body 312 and the
inner circumferential surface of a bore or barrel of a
weapon or firearm from which the projectile 310 is fired.

The mass 344 is depicted in Figure 3 as being hollow,
however it can be solid, depending on the additional mass
required, or may contain an impact sensitive explosive

composition.

Figures 4 and 5 depict alternate configurations of the
base seal 26 to suit different types of firearms. In
Figure 4, the base seal 26 is rimmed, being provided with
a laterally extending flange 54 to enable manipulation by
a conventional extraction mechanism that extracts the
cartridge/projectile from the breech. The base 26 is
also provided with a primer recess 56 for seating a

conventional primer 24.



and supports a priner 424. The projectile 410 differs
fromearlier enbodi nents by the provision of eight
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surface 432 of the body 412 and protrude radially to
forma substantial gas seal -agai nst an inner
cwcum‘erential surface of the bore or barrel of the

%rl JA O Whireh Hatbee @) gctdder Ahd-ds 44 r@%oxﬁ@ltlonal
0 are arrange as two sets 460, 462 ea
f@l}fm]se@eﬂ Pagsp hards e Wenge ojefc et e s‘i@iﬁ%lt%]ﬁdand
418 thid edriense it aete 460 i 51 fescmek tosard the
first end 414 but inboard of the nose 42 0 . In this

enbodi nent, the seals 430 are formed integrally with
t IFe chotly 6Hishowdhem camparialr o htiididbossal seB8D 2§ amd primer
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ctlive gas seal is achjeved with m ni nal
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slaq%/ Lﬁﬁﬁ rég ﬁﬁege jable to formthe body 412

from a is not significantly abrasive on
the barrel of a weapon. Thus, the body 412 shoul d be

MegEies qf ré?fé@Eiﬁé mcchlfﬁeﬁé)fiﬁémt@aﬂwﬁ @iﬂb@cﬂirﬂén@é by
the barr However, to wt tagl \thla
géﬁa&ww%go%e@r%?a%? e brioper ?%E%ut an

t heuveed | cihdekneseniofal heubbaye 4422 noist t]hecbeé:geé.lhg and
Lhe faraness, Of 1P POlodl2, TBLELEAL 061 62808 eal Nagainst

e of
\Marn:mmmetercgmesumfarmtlakpalmsf@@ebqfthleepb@ssmbé barrel of

gengt affgegymdfiaﬁ%ﬂ&?ntﬁy‘ﬁ{]ojectile 410 is fired. The
seals 430 are arranged as two sets 460,462 each of four
seals 430. One set 462 is adjacent the second end 416
while the second set 460 is formed toward the first end
414 but inboard of the nose 420. In this embodiment, the
seals 430 are formed integrally with the body 412.

When compared with the seals 30 of the projectile 10
shown in figure 1, the seals 430 of the projectile 410
are particularly thin. Conseqguently, each seal 430 is
more readily deformed on contact with the rifling within
the barrel of a weapon. Thus, an effective gas seal is
achieved with minimal loss of bullet energy.

The projectile 410 further differs from earlier
embodiments by provision of a sleeve 464 within the
cavity 418. The outer diameter of the sleeve 464 is



conpared with that of the sleeve 464) . Thus, by the
i ncl usi on of the sl eeve 464, the wall thickness of the

whowy/osk®4 can be reduced which all ows a | ar ger PGIYAURI05/000473
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of propellant 422 to be contained within the cavity
418 without the body 412 expamgifAg unduly during
firing. Figure 8 depicts a projectile 510 according to
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such as
Figure 8 depicts a projectile 510 according to a fifth
embodiment which is similar to the projectile 210 shown
in Figure 2 and includes the basic features of a body
512, opposite ends 514, 516, an integral nose 520 at end
514, a base seal 526 supporting a primer 524 at end 516,
and an internal cavity 518 holding a volume of propellant
522. The projectile further comprises grooves 540
seating seals 530 in the form of individual sealing rings
538.

However in contrast to the projectile 210, in projectile
510, each ring 538 is hollow and contains a quantity of
lubricant material 566. As the projectile 510 is fired
through the barrel of a weapon, the rings 538 are
deformed by contacting the rifling within the barrel.
Lubricant 566 is then discharged from the respective ring
538. The lubricant 566 reduces friction between the



TEFLON. It wll also be appreciated that the terns
“lubricant” and "lubricating", as used throughout this
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reduce the friction between a projectile and a barrel
of a weapon. Figure 9 shows -a J@ojectile 610 according
to a sixth enbodi nent conprising a cylindrical body
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61@“%&?‘%‘?1@161 vol une of propellant 622. The projectile
610 has two integrally fornmed seals 63 0 . The seals
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nose 620. A significant _difference between projectile,
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Figure 9 shows a projectile 610 according to a sixth
embodiment comprising a cylindrical body 612, opposite
ends 614 and 616, and a cavity 618 defined within the
body 612 between the ends 614 and 616 holding a volume of
propellant 622.

The projectile 610 has two integrally formed seals 630.
The seals 630 extend about an outer circumferential
surface 632 of the body 612 and protrude radially to form
a substantial gas seal against an inner circumferential
surface of the bore or barrel of the firearm from which
the projectile 610 is fired. One seal 630 is adjacent
the second end 616 while the second seal 630 is formed
toward the first end 614 but inboard of the nose 620.

A significant difference between projectile 610 and the
earlier embodiments is the provigsion of a case 668, or



into the breech of a weapon. Afiring pin of a weapon
strikes the prinmer 624 causing it to ignite and eject
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t he base 626. This causes the propellant 622 to
defl agrate, producing |arge vdQmes of gas . The
conti nued defl agration of the propellant 622 increases
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provided wthin a cas cart
producing large volumes of gas. The continued

deflagration of the propellant 622 increases the pressure
of the gas within the body 612 until the gas pressure
reaches a level where the crimp on the case 668 can no
longer hold the projectile 610 within the case 668. The
gas pressure then acts between the projectile 610 and the
internal surface of the tube 670 including the base 626,
propelling the projectile 610 along the bore and
subsequently into the surrounding atmosphere.

The case 668 essentially acts as an adaptor to enable
projectiles in accordance with embodiments of the present
invention to be used in firearms having different breech
configurations. That is, the case 668 is made to suit a
particular breech.

Figure 10 shows a cased projectile 710 according to a
seventh embodiment. This embodiment is similar to that
shown in Figure 9 and comprises a cylindrical body 712



The case 768 however has a different shape and
configuration to the case 668. In particular the case
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bet ween the tube 770 and the outer circunferential
surface of the body 712. The dcond cavity 772 can be
filled with additional propellant. The additi onal
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propellant provided within the second cavity 772 can have
different deflagration characteristics when compared with
the propellant 722 contained within the cavity 718. For
example, the propellant 722 may be slower burning when
compared with that contained within the second cavity
T72.

Figure 12 depicts a further embodiment of the projectile
910 which is of the same general form as the projectiles
depicted in the earlier embodiments and comprises a
substantially cylindrical body 912 having a first end 914
and opposite second end 916, an integrally formed nose
920 closing the first end 914, with a cavity 918 between
the ends 914 and 916 for holding a volume of propellant

(not shown). The projectile 910 is also closed by a base
seal (not shown) supporting a primer in a form similar to
that described in relation to the embodiment shown in



progressively decreases fromthe breech bore 953 to
the barrel bore 955. The projectile 910 differs from
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as the projectile 210 shown in Figure 2 , by formng
the seals 910 as annul ar ringg2w-th opposite planar
axi al surfaces 961 and 962 and constant di aneter inner
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€ Sealing rings 930 are deforned to seat
in the groove 930 and in particular the portion 966 of
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o o SRR L AR oe] (%2 ena
t hendtdrct idmheter inner and outer radlal faces 963 and
964. Further, the grooves 940 within which the sealing
rings 930 sit, are formed with a stepped configuration
having a forward or deeper portion 965, and a contiguous
downstream second shallower portion 966. The width of
the first portion 965 is equal to the width of the
sealing rings 930, while the depth of the second portion
966 is also equal to the width of the sealing rings 930.
The width of the second portion 966 (also known as a
vstepped section”) of each groove is marginally more than
the difference between the outside diameter of the body
921 of the projectile 910 and the outside diameter of the

rings 930.

The rings 930 are sized to precisely the inner diameter
of the breech bore 953. When the projectile 910 is
fired, the sealing rings 930 act to prevent bypass of
expanding high pressure gases of the burning propellant
which urges the projectile 910 into the barrel bore 955,



drag, then there is a real possibility that they would
rupture or separate fromthe projectile when subjected
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whi ch nay approach twenty tonnes per square inch. Wth
the projectile 910, the rings2336 are forned of a
th| ckness sufficient to wthstand the initial high
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durlt%flrlng, but sufficiently malleahle so as to
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woul d still maintain effective sealing within the

barrel and tend to reduce the resultant friction
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firing, but sufficiently malleable so as to deform into
the stepped section of the sealing ring groove when the
projectile 910 is fired. This action would still
maintain effective sealing within the barrel and tend to
reduce the resultant friction generated if the sealing

ring deformation could not otherwise be accommodated.

Tnitial testing on embodiments of the present invention

has indicated the following benefits over a conventional

round:

] less propellant for greater bullet energy;

U reduced apparent recoil from a higher energy bullet;
° lower sound pressure levels;

. heavier projectile for a given calibre;

° higher projectile velocity, and thus a flatter

projectile trajectory can be achieved.

Tn addition it is also believed that embodiments of the
present invention may enjoy one or more of the following

advantages over conventional rounds:



automati c weapon due to shorter cycle breech
mechani sm During prelimnary testing, enbodi nents
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99% of the inner dianeter of the barrel were
successfully fired froma weapon- It is envisaged that
t he outer di ameter of the cylindrical body could be up

to 99% #gﬁﬁhﬂﬁgétgfﬁﬂﬁt85sgf the barrel. Wilst the

seal s s ave an outér dianeter greater than that
of thefeyernd@m@@nea§d9artﬁe outer dianeter of the

sgal s shaybdabeowhi hifmtiietk 8AgRe@bn95¥oik0a188%eafl nuhber
i nner dianeter of the barrel. For optiml performance,
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I's usegetpahlikR . such projectiles contained within a
tapered case, or cartridge. In order for projectiles
having a cylindrical body (as shown in figures 1 to 3
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(ﬁ9§%“%o 105% of the inner diameter of the barrel. For
optimal performance, the outer diameter of the
cylindrical body should be within the range of 97% to 99%
of the inner diameter of the barrel, and the outer
diameter of the seals should be within the range of 99%

to 100% of the inner diameter.

In some standard cased projectiles, the case is tapered
such that the end adjacent the firing pin has a larger
diameter than the end from which the projectile
protrudes. A weapon having a tapered breech is used to
fire such projectiles contained within a tapered case, or
cartridge. 1In order for projectiles having a cylindrical
body (as shown in figures 1 to 3, 7 and 8) to be fired
from a weapon having a tapered breech, a breech sleeve
810 is provided, as shown in figure 11. The outer
surface 812 of the breech sleeve 810 is shaped to fit the
tapered profile of the tapered breech of the weapon (not



breech sl eeve 810 to guide a projectile into the
t hroughway 816 during | oading of the projectile into
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the outer surface 812 of the breech sleeve 810 can be
nodi fied fromthat shown to-s@bt-the profile of the
breech of a chosen weapon. For exanple, the breech of
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the weapon and/or refitted if regquired. This allows the
weapon to be used with either conventional ammunition or

a projectile as shown in figures 1 to 3 or 7 to 10.

Now that embodiments of the present invention have been
described in detail it will be apparent to those skilled
in the relevant arts that numerous modifications and
variations may be made without departing from the basic
inventive concepts. For example, the nose 20 may be made
of numerous different configurations including flat,
rounded, pointed or provided with hardened and/or armour
piercing tips. Also, the propellant 22 may be liquid,
powder, granular, solid, gaseous or any combination
thereof. In particular the propellant 22 may comprise a
combination of say two or more granular propellants of
different deflagration characteristics (i.e. fast burn

and slow burn) generating additional propulsive force



processes. For exanple, the body 12 may be made from
pl astics material machined fromsolid stock, or
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froma metal or metal alloy which is machined from
solid stock, cast, stanped,-pagched or pressed using
any nunber of standard engi neeri ng manufacturing

PLBELECERe  ph058001 81001 BE bRLYLA2-HRY, DR1EBOBN(" O cable

S”Or even g ul OSIC material .
Pdetonaharypremerné4h@éyl @.Eﬁﬁédlg@é& FBIUPt BSRCLRSEOM

E§9¥mg§d§n8f afit 8ebcapdcseal s18BdecAl cCOpRRIT .
Imnary testing has also indicated good results

with a body made of brass, the body having integrally

L@ﬁ@eﬂo§§?%§ bﬁhcbiimadélf@omadangftbp&ssofAﬁidferent
i gure € nmass [ s . havi_ng -a I
CHAEFRABAE PrAPBoTEEN: BT A s GU0E 50" Fantrer TRe"

Ippoﬂaysbe r epbac edanpilk, atpEub@HNt92oﬂBﬁEﬁEEﬂ§d§uéﬁom

a31380080 BRALLLHOR AR RCAl LUSkOBS 1M S RCaedtion

rrespon Seats forned ut the_body | t
vitbi1dedo bélaggﬁ@@ﬁaVeah@h&Pdanﬁadﬂﬁ%h?§faﬁdkhéfom a

pfn@t‘é@.t %)!rem'e%aﬁc candaneaiwnt A st ke dpriesenttrembedilientstock,
can Ired from conventi onal [ I el -chanmber %
beasEn FitPERENE WD Qﬁypﬁﬁﬁﬁﬁdggﬁ%ﬂg'ﬁg&hlPﬁ% A9t

S%%Bn@tﬁ@kif ie@@;tlhq@z@fcl&@d nmmufatdt@ns.ﬁg)gmquﬂa h dirhers
%&Vﬂ;\?_u'é]? g%a; Zy %\% q;ro‘?r{ dﬂll%éi’ Skidilyridys or

e scope of the
p@@&anpapwm%dehﬂmhd&;qumameihﬂﬂ which is to be
deternmined fromthe above description and the appended

clainms . The clains defining the invention ar

f Griedisinery tesirisiedas dndcaied @%ﬁtreo%u%atso%té? a

Sﬁbgj%{gé"t?tlélfw off g dar r8ld a1y ratd Hﬁrcdb]g&me.t erbraligninary
Conpri Si a supstantia l.i

D i Tt GAL S RSB Eo Y v SPPEe (e hf Yoy ade

Caf tyr=aef, netk heidyedrmving 1ntegrally formed seals which

are also made of brass.

Also, in Figure 3 the mass 44 is shown as having a single
continuous lip 50 seated in a groove 52. However the lip
may be replaced with a plurality of members such as
spaced apart lugs or protrusions which are received in

corresponding seats formed about the body 12.

Tt will also be appreciated that embodiments of the
projectile in accordance with the present embodiment can
be fired from conventional parallel-chambered breech

firearms without any modification required.

A1l such modifications and variations together with
others that would be obvious to a person of ordinary
skill in the art are deemed to be within the scope of the
present invention the nature of which is to be determined

from the above description and the appended claims.



the first end and the second end for holding a
guantity of first propellant, the first end being
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body having a first outer dianmeter which is less than
the inner dianeter of the baregl -and one or nore
grooves extending circunferentially about an outer

ClpiyGU gﬁ%&%@ i@l 1$UL A8 O e eRY aresRedd M wRal S

seated in the one or nore grooves, each seal forned
separately of the body and protruding radially from
the body ptx@jfecartmlaa s tratiina csﬁalom@amsiream dfrerweapon,

C|rcu ere al ,surface of t ba

N cg’ﬁ&“&% & ditite {e; er tt%ﬁecrprsoej ecqtula ©
tl@o_tdmusrim@r di aneter. 2 . The pr ojectile according to
claim
and comt oSS e o EHE T egle bty W PEEI©Tkna
f oranmnd ek ited vs eemes ifer tansts iand ajuqaé&%rd%’glrfﬂ iRRFween
of & iRQ efld l8ha WIRS & ddind idrid MoF thdﬂﬂilﬁg o quantity
greater depth than the second porti
prog) dsistn PHORSdiaRY t 1Y SR\ g?ef%ri%e f‘?ﬁ%‘? by a nose
PO itden tfta&mg Wdttyh agualcynraiwccajh Iddyt Heawiead .2 first
g Sea A o 5L} 8002 L. o

?frOJ ec T I e accor
duhenbhnreIBaMﬁﬂane1Qﬂumqnﬁxganxﬂs|th¢nQAQQMAdth

gr Lif e t X
AR R A SRR O B O RO Y Slnface
fiad Hhohodf, Fermeetive %ﬁ@&e?aﬁﬁﬁt%elrba‘%h%wfb%i% more

t"%he pdrlléejsgctk@elrirﬁlsé@ﬁ eféﬁhe@r@eﬁtﬂv’aif@]t_ﬁ%ﬂnﬂﬁe db@@ptmd

| ris S ant i c rlca
bdﬂWDWﬁ%qFQQrﬁﬁé%éﬁi' ébﬁ%ﬂ ébﬁ Jﬁbo%?%% %n%% %?al
caa/éa%y actﬁillréw thtéterémmﬁérammaahobmhéasewﬁdthe
e or. hol di.n antl f I t
TP vy At it SR s RoRE! only Slampfes areates
pytthardrc»:c&tqltmldytma&/helglmﬂ ré&tamete¥ . di anmeter which
is less than the inner dianeter, the

2. The projectile according to claim wherein each
groove comprises a first portion and contiguous portion,
the first portion being forward of the second portion in
a direction of firing of the projectile, where the first
portion is of a greater depth than the second portion.

3. The projection according to claim 2 wherein the
first portion has a width equal to a width of the seal.
Preferably the second portion has a depth equal to the
width of the seal.

4. The projectile according to claim 2 or 3 wherein the
second portion has a width greater than a difference

between the second diameter and the first outer diameter.

5. A projectile for firing out of a barrel of a weapon,

the barrel being made of a barrel material and having an



cylindrical body being nmade of a first material; and
at | east one seal extendi ng about an outer
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protruding radially fromthe body to forma
substanti al seal against an.igger circunferentia
surface of the barrel and having a second outer

CUEL T SpSEREL e b bsCrLIBL SURSE: Siaget of e

er ianmetér of the
barrela $@hsaant5®%ly0©E1S@@¥l§é1n@oﬁﬁd@lﬁh figeEtoARd

n%égéarre f@fi?'8p$8§1§808ﬂ§sn§h8réabaV§t§OEéEﬁnéHabetween

materia and the fir
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ter Cbﬁb?bﬁl&ﬁ@f etRet B@r@tohﬁdt bleengonﬂ)bisee‘lsbgt al pase fixed
two sea

12 26 Sagh o2 cEEShOPERAY! BAED, REREye st onder
satandtendwhichhesbbdys ThanAtpeojieverr| dikseteini f§e

OUl-1 902 D21 T BLa0l 31 45300R, bheaDRsLEL hatRaaan ana

ecti| e conprising:
substaatlééaytcyhﬁnaﬁaéaﬁxﬁéﬁﬁlWBtﬁbPquPnaﬁ&t§§bond

a??gkt%fgg gh%%egﬁg§a@@doﬂ eaw bvagef icaet kelueemotheding

secaqn for haol .
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gantﬁﬁn@@dhlrbhmféfbhﬁdbﬂcabrﬁadﬁ loefv itinge Zafriredt amgt daving
e TeL el 2oE ek AR IS ek B, Ohndl 182! (Rlcex
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y fo orn1a substanti al seal against an
|ﬁ@@pnd medpeirdednt i al surface of the barrel having a
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6. The projectile according to claim 5 wherein the
projectile comprises at least two seals, a first seal
positioned near the first end of the body and a second

seal positioned near the second end of the body.

7. A projectile for firing out of a barrel of a weapon,
the barrel having an inner diameter, the projectile
comprising:

a substantially cylindrical body with first and
second axially opposite ends and a cavity defined between
the first end and the second end for holding a quantity
of propellant, the first end being closed by a nose fixed
to the body, the cylindrical body having a first outer
diameter less than the inner diameter of the barrel; and,

at least two sets of a plurality of closely spaced
seals extending about an outer circumferential surface of
the body, each seal protruding radially from the body to



first end and a second set of seals is disposed near
the second end. 8 . A projectile for firing out of a
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di aneter, the projectile conprising: a substantially
cylindrical body with first- gyl second axially
opposite ends and a cavity defined between the first

e (gjaglnga%% s 55O e08a] Lo hohdi NG, 2y gﬂ@gt bi¥c@hferential

eing c a nose fixed
t@urﬁ@ceodﬁ tmeeb@yrehdha%amgb@d§eﬁavﬁn@u56F|@%?msﬁﬁgr

%f@?f&f %ﬁéﬁhthé f§§§ttB@Be£h&léﬂ@@érdhﬁHEEQﬁamftbher
one or nore_seal s ext abou

O@I%@térrﬁhﬁﬂeF@ﬂt%%Pegu@%%@%tﬁF P etbSdPa ggih sea
pfOtfuﬁhéﬁeiﬁdaafiystr@attbe bedyst asf dispased near the

substantial seal a t a aner G LAl
sﬁ%?%EeeBa the Bar an naeEaV|nae3 seéggggggegka near the
diageher endherein the one or nore seals is provided
with a lubrication neans to |lubricate the barrel as
the projectile is fired through the barrel. 9
pBOJecAlbeoaecanEnéorofaﬁynén@u§fOélélP§r5618°ﬁh@rW9ﬁp°n’
akhgeﬁgkrgﬁehg§lhaeaﬁeﬁhﬁeksdﬁ@h@%@rseﬁﬁéabebﬂebtﬁae

The projectile according to claim?9
mﬁ@W@FﬁSéaéh seal is in the formof a ring, and the
body i§ EapeReneibhlg ce3pedtiivelcbodyneténtiiast and

groove for s& ting each r|n 1 The |

a@@GPHQnﬁxﬂg YaPHP?6 Rﬁereln éac ggf%ggégﬁgﬁgﬁﬁsgsbetween
f ikhet fpesti endanddcohel geowsds eadhd qromoleing e quarndity

portlo hng.foryarg t RS S eARe; RAJILH Iy & nose fixed
dPfe .%%% %%Ttlrlrt\#% QLJtcsty:eléprdcsjj ectil e, V\her%he flr t

paot ithve o, @h@r@aﬂéﬁ@%%%ﬂ-#ﬁ§thﬂ¥

diameter which is less than the inner diameter of the

exr

barrel; and,

one or more seals extending about an outer
circumferential surface of the body, each seal protruding
radially from the body to form a substantial seal against
an inner circumferential surface of the barrel and having
a second outer diameter,

wherein the one or more seals is provided with a
lubrication means to lubricate the barrel as the

projectile is fired through the barrel.

9. The projectile according to any one of claims 5-8
wherein at least one of the seals is formed separately
from the body.

10. The projectile according to claim 9 wherein each
seal is in the form of a ring, and the body is formed
with a respective circumferential groove for seating each

ring.



12. The projectile according to claim 1l wherein the
first portion has a wwdth equal to a wdth of the sea
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the width of the seal. 13. The projectile according to
any one of claims 11 or 12 whgoein the second portion
has a wwdth greater than a difference between the

S¢ EondFﬂFagﬁgﬁéfﬁggetg@cﬁkﬁghgo%Eeﬁlgh%nQbthe&%inAeach

proj ec irin barr el a .weapon, the
berpevehsompyisssi AndirataRErELOn REGCOPEiGUCys Second

CEBPELEShNItha %lileetta@bh:@hbyl Bk ingd o la B0 Wwitich second
first _and second aX|aIIy pos ite g and a cavi

dBPFREE BBt RedrhreneiPry Of ﬁ&lgﬁdﬁn e&517d Sivd ]f%r where
hehdi figratqpartdion db pfopekaatert ety stheendhseisggond
closgd by a nose fixed to the body; and, a priner for

i GAFETRY "t he propel l ant, the priner supported by the
cyllndrlcal body and | ocated i nboard of the second end

oh tzt heT@éb?r 3 1%0%&0%%1116 r%roOJc%hln{ e.Llf hdrdimahe

a weapon, the barrel havin ql
|ﬁﬁ§ﬁtdp@ﬁ§ﬂ@m-h@ﬁeapmm iSado sy B Mgty OF the seal.

S%Q%tf%%'b@ly' Y HY Ider@dricc dorhady Madh o idegitangnsdcand the
axially opposite esds and a cavity defined between the
f PSR econd end holding a quantity of

propellant, the first end being cl osed by a nose fixed

t he the | y rsit
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fft;élr jech Ridd®Ieddld idnidd 0 t181 the first
prop ant, t prinmer being supported by the base
@Mtera@d.ameter

14. A projectile for firing out of a barrel of a weapon,
the barrel having an inner diameter, the projectile
compr1s1ng

a substantially cylindrical body with first and
second axially opposite ends and a cavity defined between
the first end and the second end for holding a quantity
of propellant, the first end being closed by a nose fixed
to the body; and,

a primer for igniting the propellant, the primer
supported by the cylindrical body and located inboard of
the second end of the cylindrical body.

15. A projectile for firing out of a barrel of a weapon,
the barrel having an inner diameter, the projectile
comprising:

a substantially cylindrical body with first and
second axially opposite ends and a cavity defined between
the first end and the second end holding a quantity of
propellant, the first end being closed by a nose fixed to
the body, the cylindrical body having a first outer



t he base seal opening after ignition of the priner to
al | ow gases produced during deflagration of the
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cylindrical body. 16. The projectile according to
claim 14 or 15 wherein the base; seal is forned so that
the base seal is ruptured by the gases produced during

d j of.. t e t he eni th

e teat Ufln e BORLAT el ohiRy GESBREFR 9% ope
15°%¥#e?ei n the base seal is fornmed so that it is
consunegl whud NGeef & AGE 8L 0P sL86n 8T ARE! LaNtye

t hereby_opening the seal.” 18. f%e projectile according
toc%]rf;))(%‘?%%]f 9@y s 14- 17 wherein a flash hole is
provi ded piridie hasei guthithatha HioweEl Denel at8E BYimer
ignition of the prinmer. can gro agate t rough the Tl ash
hore 1% %Wep%to%cgl]?%nifhei@ A %?%f’éc"{l? e for firing

out of théddrast ofah owapomny dhieebatgelthayi df BRe primer
[ r,h t | ect i 0 ising:.a
sgggﬁ%ﬁkleﬂ§{g%%dé$Eé¥§%§ %&%§?§Q§$¥#$¢%$t%%% QLG
RN posia eetgrize aficbra Wawisgcoled i ered Bt ween t he

fidysiti rened @nd $hg, second end for holding a quantity of
propellant, the first end being closed, the
cylindrical body having a first outer dianeter |ess

t Hah t fghd g_)_"mfj é&btattﬁé edc@drdiiey bas rcﬁlfaizﬁtltAL e?ﬁtlS)pﬁherein

S t endi ng about an outer_circ rential surface
013'%{%23( Soedys,eaglacW sge%ﬁm%(?o?? JdidHy ‘%éedﬁ%ﬁﬁ;?/ $$%m theruptured
bduy the faprems mudsbiced | Glrivenl defja grst @on neerthe
CidypEiarent | aln Sudac : I qgg aving a

sepcr:ond lgtut er’ ?lln'anetgeyrEl Cg?%g%%#]e%}ﬁ%rg ot K f]e' first

outer dianeter and the inner dianeter of the barrel,

the at MRAYorAUTR 1S8R 2 lted A TRAS A1 A np e k- Mg %ﬂ@}héin
aq? a.mass attached to Hye body and extendi ng over the
fi q§ﬁf seal 1s formed so thHat it is consumed during

deflagration of the propellant, thereby opening the seal.

18. The projectile according to any one of claims 14-17
wherein a flash hole is provided in the base such that a
flame generated by ignition of the primer can propagate
through the flash hole to the propellant.

19. A projectile for firing out of a barrel of a weapon,
the barrel having an inner diameter, the projectile
comprising:

a substantially cylindrical body with first and
second axially opposite ends and a cavity defined between
the first end and the second end for holding a quantity
of propellant, the first end being closed, the
cylindrical body having a first outer diameter less than
the inner diameter of the barrel;

at least one seal extending about an outer
circumferential surface of the body, each seal protruding
radially from the body to form a substantial seal against



20. The projectile according to claim219 wherein the
mass conprises a skirt that surrounds a portion of the
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according to claim20 wherein the skirt conprises an
inner circunferential surface3wovided with one or
nore menbers protruding radially inwards and the body

copri oﬁ%cﬂﬁnf%!&éleﬁ Ssxilpfac’f:lecc?f Vi ga&er@pea@a having

nore nenbers t attaching t mass to the body
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FEEN the between the body and an i nner
C|rcunferential surface of the barrel of the weapon
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accor dl ng t alm 8 er elrnt [ ubricati on npans na

cdifﬁeﬁ‘f‘r SEORPICRAT Ry VELEL | U CRETFRIARS f | RPT SHEPI obythe

S ptenndheiPs©) &6di | € according to claim38
mhereln a lubricant may be contained within each sea

such that as the projectile is fired through the
baxy el THe s edisiTepiaceddbng tdeclabmi Zamyhésein the
released 26._.The p i 8¢ n f
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of £ 13 WS rboﬁﬁ%ié@@r@ﬁeﬁ&fﬂﬂoﬁ@d§eéésaf@ﬁrfébe1v1n? the
e
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figwsdyand second axially opposite ends and a cavity
deflned between the first end and the second end for
hol ding a quantity

22. The projectile according to claim 21 wherein the

skirt comprises one member and the body comprises one
seat where the member is a circumferential lip and the

seat is a groove which receives the lip.

23. The projectile according to claim 22 wherein the
skirt extends radially of the body to form a substantial
seal between the between the body and an inner
circumferential surface of the barrel of the weapon from

which the projectile is fired.

24. The projectile according to claim 8 wherein the
lubrication means may comprise a coating of a lubricating

material supplied to each seal.

25. The projectile according to claim 8 wherein a
lubricant may be contained within each seal such that as
the projectile is fired through the barrel the seal is
ruptured and the lubricant is released.



of first propellant, the first end being closed by a
nose fixed to the body, the cylindrical body having a
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dianeter of the barrel ; two seals extending about an
out er c!rcunferentlal surface3zdf-the body, each sea
protrudlng radially fromthe body to forma

?StaakéakgégggtﬁgélQéEg?Elth%B chicuatepentialing 1-25

face of arrel aving a second outer
dwlaﬁ'étaen eant, sgadade RAGGhPEhAT hebsiepELrg Boterial.
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axi al | opposed cl osed end, the secaqn nd of t b
A2 nght RECAPGEbUCeRa of IERBICREE, undr AR™Bof: @ Hespon,
dehbaﬁéacﬁrlegn b@ﬁntghﬁlafiief st pr baetrleantnattleerlladdymds having an

proj ected f n1th apen e . Th

ptt @Etgﬁ g€6rd Oéggtlﬁ g}eln he cage

conpri ses aacybbsﬁam@ahlﬂub@ylzgdrIW@lphﬂd&ﬂWﬂQ@ first and
u%grgﬁ. x&%. QZSEP%E&W%E%%b% %E%.%a%%qungkﬁa&ea between

ianmeter. in a direction fromit St
ckbsed ignd @ﬁ’ldt radcibe eorand ERE dven Natdide gheuantity

\‘;\gggg%%%g ';br%b%qqf&tr&' e%ﬁl@ ff@.ﬁrsitd@{d Il%l&i@e direeeh nf =a nose

rojecti avi.n in c t
DEdseR SrelE Lo S Cv MG s B PRl A Tet
Conplemelantdtebiedeh dfst rlesseaq@mn e lanrtem m@mﬁr of
d%%.n?g gy an internal surface of the breech sl eeve,

5?1Ie bei ng able to pass through the

throughmayséﬁ&s'ﬁn§qmdyngnathﬁnﬁﬂNQHqﬁftQiﬁﬁﬂmQﬁﬁ?Qﬁlal
cl Qi 3?21!911{1 HY 5RRE, CIRIH S 3)1%@&}@1% thai 4118, from

cavity rOJectlle accaqr to claim31

V\/Itéleelb@dyhet%lfé@?\ﬁb g YRR ant 353 al SIS turfiL rfRsr
| ess-d@dHaHential surface of the barrel and having a second

outer diameter; and,

a case in which the projéctile is received, the case
comprising an open end and an axially opposed closed end,
the second end of the body facing the closed end of the
case,

wherein upon deflagration of the first propellant
the body is projected from the open end of the case.

28. The projectile according to claim 27 wherein the

case comprises a cylindrical tube.

29. The projectile according to claim 27 wherein the
case comprises a tube that reduces in diameter in a
direction from its closed end of the case toward the open

end of the case.

30. A breech sleeve for adapting the breech of a weapon
to a projectile having a cylindrical body, the breech

sleeve comprising:
an outer surface shaped to complement the breech of



expansi on under internal pressure fromwthin the
projectile when conpared with the material of the

W 0mh3/095884 PCT/AU2005/000473

10

- 34 -

the weapon, and

a throughway defined by an internal surface of the
breech sleeve, the projectile being able to pass through
the throughway.

31. The projectile according to any one of claims 1-29

further comprising a sleeve within the cavity.

32. The projectile according to claim 31 wherein the
sleeve is made of material that undergoes less radial
expansion under internal pressure from within the

projectile when compared with the material of the body.



