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e Invention 5 The present invention is
projectile for firing from a,weapon, and in -~ — -
particul ar, but not excl usiveiLy, to a projecti
firing from a firearm Background_of the Invenﬂlﬂﬂ“ﬁ“ﬂmﬂllmlmlm
A common firearm ball t@pBrQﬁﬁGﬁF-tlieon as oppos
shot gun ammuni tion conprises a netallic cartridge Ued®™
cont al ni nﬂ}h%vol unme of pr opellant, wth a priner fixed

diielsh ANt and a bul l et or projectile
rel easably 15 attached at the other end of the case.

The perfor nce this type of
TS Aty Rt tr s e f TR HETEeT Ghring from
\c;\t}]vaeenmmt afnﬁt:hesnazftrmnlane, ot | mot Gmllpﬁ?b‘p%lﬂ’anto a
Hef] A t Hgy hi gh vol unes of
F&%@l ?egfe p‘raélss%;é; 0 theog%fgas has built to a
suffl cient level, it causes separation of the bullet

fﬁa@@kéf@uﬂ@éflﬁg@ Gas&n@eh propel s the bullet along
a barref—of an associated firearm At this time, any

remai ni ng unburnt propellant is also expelled from
t]-??c@r&ﬁ@’l | fii0eddre el Y etyyds esireminh 5t e | 25 r eppose@5Sto
efficiency is gr

sreedare YueR (obSHEE el B E SR AR e Pase

exposainine a mm&ﬁc@romﬁblmtenw‘éh PrRpUrer vélxed at
f&ﬂée ibegh@ycéﬁg ek aopat 186 @fg@ﬁ&ﬁé@tllé §é§@asably

reduce reover pol nt i s reache where rega
o orCReE BUITRE GEBRL TRl hastrsant ThelRerLabEance
VEF Yehid tE{6e 08f Narmubitieh vel ﬁéstyltseécbyeredsan af the

substa ial proportion o e addtt 0 e t
PRap ol 1 PrON0 LPRRERF Therparier BrrEhesh FEa,Fh
e}xmllet t iEhdubtepeBhant huwhpnow?detﬁ@, ugefLhgraceast
bulkl I I
ERpRe e O S O s WE Ghe, JORER KRG, brisypbel O che
Fm@ hastlpyl 11wy, @u@ﬁfﬁeceeﬁt @%éz*lt causes separation
of the bullet from the cartridge case and propels the

bullet along a barrel of an associated 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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nd ejection of the spent case after firing,

particularly in automatic weagons. Such weapons

require an extraction and ej&ction systemto eject
the spent 5 cartridge. Indeed failure of the .
extFuctheon RrePEyRcrt gh @ b shonal oreurd +Hethai n
CRUSESC Of o UL ATBE | Sc WERPPE  ShOPPBELE afidleOibeEr firing,
mal f unctj ons. Throughout, this specificatjon, except o
TS CHAT DR B (UG ko e OERer v Sen digPPrS Tequire
expresisrianvragendre hecessaryystapl tocadioent the spedt
"conprise" or_variatio such,a "co i i . .
i1 &Ry TROGRL A ThIURS (Rl TRPE7ChanEeon; d5d giection
spachdyi $hel presenct die tivelst ededes f eht aveemahi Cnyeapon
t e e adgihtion of 15 further
fékéﬁé%ég?na%gr?%ﬁgée %%?%%ﬁ?gh%f t'he invention
Sunmary of the Invention 20 According to one aspect of
ther Migsent tRvendperi theseids, exo¥pdedharpr chectoheext
for firing out of a barrel of a weapon,_the barrgl sar
HERATHEE S P FASFYAR arideer L0  FEPT P3| LEPPTASEoRbr P ETRESATY
ai mpbbtani ona) | yheywondr t cahpbbslg” wotrhvlrigtiand 86ch as

SECO pally..op ] s d ayjty. def] :
DerOleRTEeRe ¥ SRORNEERIST 0 uBeR0rh dn ShbTe e
aseusat i ye. of tpreperi fvit the her¢seseeefld bBEngtak6ded

by 2 0PSe Hh¥Xefot 1 OothLebPdle 8RE. pReBEhBBI otOhddition of
igniting the propellant,, the gé%ngr 30 sugEOE%ed.bx i

t Her eye¥ nBiPRERFePoty Vvt PO atBaCFHBGRFE fgthvention.
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
ofummaegpofl, thheIhweneiohavi ng an i nner dianeter, the
projectile conprising: a substantially cylindrica

body with first and Patent provided by Sughrue M on, :
chzordhngptp/m@ﬁ@ﬁ%e@éoghwzeéeg 035¥sption there is
ﬂ&?&&&@@@5é0996§§cti1e 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; 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.

According to a second 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
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quantity of propellant, the first end being c:r)c%‘g]é@bbo)?ons
a nose fixed to the body, the cylindrical body having

a first outer 5 dianeter which Ts | ess than the inner

di aneter of the barrel; a base seal closing the

seand] end af 1y heppayd iendwridsal arbbdy ; cav pry néef fmed between
i,gni td. h r I t ' j :

st%%gp ofrjtrkgsdé besncf h%p% aéskgé] sseeacfcg}f‘da%é{ (?ﬁgeojb%lg%&géeg(?u %%%Jh?% gof
afarelilgmit i othoff itat mudireingd alowed gaged preRiukbged to

| fl o @fi ddie pbdupRedd ARg 4 of esgapsut&pm
t eé ggocdéﬁ'd tg%%a%#%e * cyl i ndrlf)caj %g%y 15 |In on

s B (I HER b L 8% TR (igh e er (B HEY BhsEhe
sealrdls; ruptured by the gases produced during

defl agration of th ropel l.ant , thereby.opgening the
base gasg%?sfel%eaa]n ‘":Jr(f)%lfﬁgaﬁ% éé%%%rd(?n%%? ?ﬁeé%%se seal
gy 2ithdoirered Isedy hat it is consunmed during

defl a j f € I , e

soal - ot fef| 0 GPLERR ML ptORE PR PP En ot Do
seing t4upper fedney gererkasrl $521 gniitdon of the priner
can 25, drepsdad&st hsutainhg her #dashghot €oh 0ot hehe primer

propel | ant. Accordi t third_aspect of the_present
ERGR IOR SaHRT TR U0 (TST LROTREL PR OF | Fifg
aitodl baart €l esedpa feaporhe t becdmadr ehdbef nghenade
of.f\. b%\rrel r%t)gri al 30 and having an inner dianeter,
tfre :'pr?’ fje%?]rl c%'rrpri sing: a substantially
cylindrical body with first and. second axi all

obpo¥ie ccBPRB BRI atkahase defdhetS bEPTRen S¢ héh?F r Ehe
%@s@{glieéjt_)eiﬁﬁ@gfwuﬁ?& ]:B%ftlli@| Shogs apgugﬁtéﬁyduﬁing

[ ope ant, e | I'S en I N C] 0Se a nose Xe
ROPRAGT R Lo F | HRS cpr ot | A LoeERay REeioRs, th&hase
osé#Y . dimnmh eal whichtise | essodment hehenhasedsaabt es
?%?%ﬁgh baregly 1he; eylindihed! ahP P8LRI GBI 8h 85 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
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about an outer circunferential surface of the body,
each seal protruding radially fromthe body to forma
substanti al seal against an inner circunferentia

sur f acBtof RRE BEEr L3NG KEWHGY 5PLUSe EEN QUG Her
db@&}@b@fegéﬁaﬁau shaifalcle oflfi fehle magr, réiaamiets@raf1a@>&otruding
equal. or. greater_ than t i nner anet er. _.of the .
bgﬁaé9§9¥hér§9 %bﬁépogﬁétgezprﬂeﬁnﬁ &gn%ﬁa& S§&cofyainst
maheihakr wheceintetrleatiedosdrfacer odl the defrtrer]l tamdh having
t he r ial.._a fi erd. [

o ghloh Sk oRUE g aB L s, TR Sycer

t Aéafpter Antepiqaiali $ospaelbreatgmothen theodngaroyiameter

ap¢ the sacend mabheri@l 168 <¢ORBRRN sh1aKEARREMadkd of a
based allogégLn an alternative enbodi nent, the first

nECEPRE MP§SE18dpper based all oy, such as brass or
br onzewhBrefiar abky scddadpimireetialle igompfitees tilan edst

t I 20 a first I . iti d h [
cRBTEE Tt RECE54 - affch "Deedia bl BOSrt ared s THE"
sebendeepddofmatkeiaBody. | n another alternative

enbodi nent there is provided at | east one set of a
plurality of closely spaced seals. Preferably, there

i npPee gEhotiEeEdt s the figssegipderiddodidi ffaed #T another
fQ%bhha%§B99taﬁH Eh% @%@%@?Fnbﬁ%@ﬁbﬂoﬁf kﬁ@@%ri?r ﬁ:copper
provi de rojectile for firing ou ._a _barr

RB25EH SLiEVhar L8l HadtiG T G Re ERRREEEE (e 4GSt
pmajcectiale isoap cioppry: basedbsildlyi, alshyche s rdhaissalor
b%g%nggth first and second axially opposite ends and

a cavity defined between the first end and the second

end for holding a quantit, of prapellant, the first
eRISBETAG LY 0§B¢ By 3  ICOBBTIS S0 atthd SFGdy tWohseals,
cyl iFAgdEiCakabogyshaviongd ridarSttheutfdirst 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 guantity
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
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acea seals ext endi ng about an outer circunferent
surface of Patent provided bg Sughrue M on, PLLC -
http://ww. sughrue. com WO 200= 5709 5884
PCT/ AU2005/ 000473 - 5 the body, each seal protruding
ru@¢a¢¢@yfr@ﬁ@mrﬁequgmqtru¢xwgn%@@a@%%ﬁnfxgm glag| body to

agH-Rsi &bdneriLl read exemiat asuihase Ofréhleferential

barrel having a second outer dianeter reater.than

tHer FRegtobuti? RAENRY HARH e uRPCeRd oYU B r ShEBP ST

thagat&e tm@@ftﬂéaﬂﬁf§i @dtébedb@ﬂéeér sher eipan torst
set of se osed.near, t he

d
§%E%%Be§e$h%? @@%I% ?%rd?%?QE%%rn%gr ?%tbggg%ggd gnd

10 Fbwmherelmnaaﬁaﬁ¢tesaalmﬂeseab@dlae@ispmse@aseannbhe

eﬁg%ﬁ%lg s eacgsseaftgéaléngeaygpaggg rééélr the

suc rsint ormo
r$ﬁgqnén©n@he body is formed with a respective
circunferential groove for seating each ring. In one

enbodi ment , each groove 15 co es a firs
aﬁ@W%%ﬂ¥rgh%u%ns%%B%Hn%B+Y?o%gboah%e?Fr%F %8??# ﬂne of the
b@éagsf@smaéﬂm@a é@§aﬁ&ﬁenﬁ ﬁﬁbﬁlﬁhelhodﬁ di rectiioh ah

ek B VogREp S MLt BRSO Rk
PbeﬂgrablﬁormedeISh @orespﬁchageacmrqumf@qaatlaé groove

e | ef efgblbyet é@Qﬁ d pea&ho bas
S gL redem Ry gl o atgads pastion-naso

t@OEP¥FF?ﬁ %sﬁé%?toP°¥Eé°Br%@@nFOFH%QH?PEnSeFﬂﬁaepP§glon'
PrR¥i dedsa pb@t@@hlbelﬁgrfbrwaﬁg oft thé aebandeboroﬂoa in

t he nner. di apeter,
p?oEéE?FFéOEoﬂ% ?%Fﬁﬁg @g gﬂguBg?AE?#a??y cyF |ndFF8aFlrSt
bpdytwohhifi 0§t aagdeaseroddptki ahby bhposetendnderaadn .-

a cavity defined between the first end and the second

end for holding a quantity of propellant, the first
eﬁdeﬁerngly|gb§df1rﬁ§ 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
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endi ng about an outer C|rcunferent|a
of the body, each seal protruding Patent provided by
Sughrue Mon, PLLC - http:/7 . sughr ue. conlwo
2005/ 095884 PCT/ AU2005/ 000473 - 6 _radial) froWlthe
bodlialoly diram dhishRo itd Kl agairsien agamst

S e o i
ut er | aneter greater t han both t fir

FUtERCORS ek tﬁ% At atﬁﬁrérb%i?h efﬁké béalrrrse outexr

tcﬁfhrﬁéte%ﬂzﬁ&gttm&m chﬂmg:emaotef ofhe lsmcorld, the at
eria an nass. att che

5?386??1% C?‘Fbe o%eeef‘ ARG eon% a Pgr “l;er ab y’é@]ﬁal and

conpr isasass sé&ttiratchekliatt@ urhre Uty sand Oexpeendiorg o@V@lhethe

q?q¥ﬂ§q&§§ent the first end. Preferably, the skirt

corprises an inner circunferential surface provided
with one or nore nenbers protruding radially inwards

%def@&m% @t@émﬁassse%@mmem esleeat stidt foirrounds a
recel vin

e one re nenb her e ttachin
IR R ? 1375 .ggaﬁﬁ%ﬂ%bﬁ§ %h%ﬁgw%? conprlges
one menber and the body conprises one seat where the
a cifrcu n h
ggs%g% %@}%h F%%gﬁ%?%@t%éﬁﬁrlgg%) ? fﬂg?f S%ﬁgéﬁféﬁeﬁtlal
emn:emlse rmj@*aicﬂe;d ofl tiheonr dnyr {OTS ORPTACSHIRY GFFAGH 1T

s DEfype fﬂﬁ 0es bady andl Boay NB&hpr £666 UBhET 8Athéte seats
ace of barrel of the mea%mg from 25 whic

pf@}” cEEFPEVIRTIf FRRPNARDMPHG Po™ICET x‘E‘HeB%B%c?QB?thg

t fige PRESENtO| FNEMBO@P. there is provided a projectile
for firing out of a barrel of a weapon, the barre
havi ng an inner dianeter, the 30 projectile

cPnpfésibly, atkebskamt | abhyr £yes ndne capnbedyanst khe body

LhRk-200s S86OR0LAALLY CREOSEABeENSS aNdifcaArLiuntial

2t ween rst end and the second end
hbinlﬁgdathaaﬁﬁﬁtylsoﬁ grepee| WRECht RECELVSE ERE %épng
cl osed by a nose fixed

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,
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barrel; and, Patent provided by Sughrue
PLLC - http: //MMM/sughrue com, WD 2005/ 095884
PCT/ AU2005/ 000473 7 one or re seal s extending
about an outer circunferential surface of the body,
each sead ¥ orendi Hgals aKEPTYLRg oRPPRE FBAYUES form a

substantbabn el agarasé oﬁnth@nsédylr@a@ﬁes@allpiotrudlng
surface of the barrel _and havi ng second., ou

dF e bty @ﬁ%@theth% ¥nko oﬁ%r% %%QFEa?Elﬁ}o%?%LdagalnSt

waﬁhlﬂnefueir@amf@ﬁeﬁea@s sorfabei oat enéhpabael ebndshaving
t he gr ecth% S fIEed through the barrel. 10 The
| AbF Fe3E £n§lﬁﬁ Cohprise a coating of a

IubricﬂhénglnathelaheapplmeuetSeehshlsearOVlded with a
1§£{‘ ]stﬁymﬁgﬁgup&' £ap 1géyeb€h50pgﬁkafdaw thkN
eac Sea

at as ft rojectile 1s fired
throightihe isafiepdt Hergegh F%erhﬁfa?éd and | ubricant
is released. 15 In another alternative, each seal is
made of a Iubrlcat|ng materi al ., Accordin

.to a
sE¥ent WoBrspREL OBf MERB p?%%eﬁ?mpﬁ%ﬁﬁt?oﬁoaghEFeOFsa
prLapidesdt angr nheetihe &ppliédi hg eathotealbarrel 20

g%}€?¥§$ gﬁslﬁgs?bfuﬁgkcgﬁknﬂ%?aﬂg ggn@?ﬁﬁgﬁehlthln each

an rnner | e
csapllsqu thatsabsthﬁtpaDD9belEndS|éareﬂoﬁyrﬁpﬁh the

fb§§£e heSEEQlegxkﬁbEMr@EpQﬁHt@u%ﬂQ%aﬁﬁdlg cavbh¥ed.
I ne etween the first en t he second end for

h&ndrRgtReguakEREPRSEVES ?Pthsﬁ?gpé?IQﬁ € Phedfirst

endobetngiahosadebyad.nose fixed to the body, t he
cylindrical body having a first outer dianmeter which
is less than the inner dianmeter of the barrel; two
smratsrdxhgndbng abwetthnaspeet ofr tbef presens| inggntion

SH£E§8ehgf8E§91589ya g?ggeéﬁﬁhepEBErBQEQﬁgr@gtabEya barrel

from a"substantial seal "agai nst an
i pfieg weap@unféh@nbaareéubﬁaég ppdenhetpar PaFrghgmaterial

haMhNHa9i56C8Rd 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 guantity
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,
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I'y opposed closed end, the second end o
body facing the closed end of 4he case, Patent
provi ded by Sughrue M on, PLLé
http://ww. sughrue. com WO 2005/ 095884
PCT/ AUPDE5EBB0UPST getlagraracnpsh GBEI fgrsti BROoBRlLRDT

f thet bpappek! paRbjethedbedymi shpr opeat eddf bamchke cagen
end of the case. Preferably, the projectile further
conprises a prinmer 5 provided within the closed end of

t heefaseblyhethei pepjetod leghinrihgrt hembirises a primer
p t e I I I S Vi
PREBEL SR i Ehen EAR YapBel! B30 B8 ERobsBreKi fron ol "
tﬁerplgn@tlEQnth@Ofpréﬁagépﬁeﬂﬁﬁ@@gh the flash hole to
the propel l ant. I n one enbodi mrent the case conprlses a

lindrical tube., In_an alternatlée enbod 51 the
c 5eTeBABlYsed &1Hel0is {RaPTPYHUEEs 1Pn thtanEtsr S
atﬂategtfmamérg@hekatQHObgdlgndtmbntbe ch&eptdwaﬁdcbhe

d of th I n.thi nb t
oPEBRaBtSFBparPAnEean L8R BPod d2d B8 RECRALAA Fase
and the body. The two propellants may have different

d%% BHEaEhBBdgﬂeﬁEaEﬂ t%%bﬁtbeﬁ rE%%EePaQ Xandrlcal tube.
det'l an

agration of second propel t is er than
defl agration of the first propellant. According to an

eirghbh a&eeghae&vbh@m@basﬁehtinh@nba@@,co&@rh@@@eaj$ube
i ded _a breech Slee¥ t he _br eech

f d
aégéﬁnr?guﬁeﬁrﬁPeéﬁP %5vghg%a%g F%&PPC§F080&§S C&ﬁged
béﬁdcbfstheveasewpbwamdgthanopeneenﬁuoﬁacheshaﬁed tdn this

gggﬁ gktthgl%ﬁgﬁ%qtgfoft?%cgﬁﬁpg %ﬁq %an be

may de erna Pace o
bpeevhdeﬁeéﬁéweﬁhetbﬁoF@@ﬁlB@dbéhﬁgbéﬁwe t@h§a§¥0

tB&egahlahhg RQ?Oﬂg@ﬂﬁﬁlf@%%%%%a@bfia@rﬁ%ﬁ@% portion
IS provid he i nternal

characterlstlcs 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.
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rUE <
LLC - http://ww. sughrue. com WO 2005/§gggg%abmmu73
PCT/ AU2005/ 000473 9 Preferaply, the weapon has a
t apered breech and outer surface has a conpl enentary
t apered shape. According to a further aspect of_the
presemabilyvefibeoneBrpheResi & PREFETEEd P& S9Cl) e8 1% Y3t
£i.01r09. 0uL s0h 2oRBf ERkntalyva teRRReE shiagebarrel having

an inner dianeter, the projectile conprising: a
substantially cylindrical body with first and second

gﬁg@%bxnt@p Q@Z it Qu@ﬁﬁl&ra@.@p@gﬁ:a\dﬂ yehie forrerive tinwem t 100

irst end.and the second.end. for..hol dj a

GHERE Etmf"il%?% Br BEP PR LS KE™ ifrlsﬁmeqngjg%eionfg a barrel
%Ifggleﬁyelapoa,nme biirxed hevimg Bodynndre dgnetdy cdhe
ody. vi-ng a first._ quter dianeter which is | ess than

1 ﬁ‘?%éTlegiCéJﬁl&ré%tlo " the barrel and one _or_nore

gr ooves sexkiséagitig 11y civilcadrecant iRady wddutt i o frt
%'erﬁ%‘fﬁ %rﬁ%t&'ﬁ) o?)#cis%% Blad hdodwanty respendd Wetween
Seal's seated i'n e_one or rmregﬁgr oves,. ..each seal ..
fdrerdd rsdpanst eng §he REIBBH) ‘fﬁ%ﬂb?}q}o@w G S
foraithe Qﬁdn%pél(laiﬂ_tr,lmtalé;ﬂiﬁsintémi Iseialg aglaigwst R0 amose
i nner_circ¢ renti sur f.ace, of t-h I ;
lﬁ%ﬁQ%tﬁ?§§Eb%@ ut e %ﬂ%%%ﬁ%ﬁé%ﬁ%%£§§5¥r&%Y%ﬁfggua ¢
tomt drheliiamreererd ivarietteri sofl s tHan dihe ey cignaker of
(d e LISl RRY R AR eRlSods (deceBiiqvent i on,
the projectile may further conprise a sleeve Mﬁfhin
e pavanentrastior AHIGAL (e SHERY S P grtiol Surface
ﬁf% gﬂ@:bg(gataﬂmde; goes | eﬁs radi al expansion under

na ressure framw thin.the projecti
conpar EHIF 1 FRAET i SF2 07 tHe %6%13/91%%5&{6/\?%\%?@ grooves.
reef e ?g@eﬂ tﬂ?]ﬁﬂmi fdasdrdioeky xof dspdeody ocind Herotruding
i nven n, .t he .nronpel o) [ i agl :
s B ot PP BRAG L (B CEPLUSEAnE1 1 Soa1 against
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
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invention, the cylindrical body has an outer diane

up Patent provided by Sughr M on, PLLC -
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PCT/ AU2005/ 000473 - to 99% of the i nner dlanPter

oFC thes bk riehe W%?%r%%ﬂ“ﬁ}ete¥ hef obperPar Bt er PHF-EREPLY

C%ﬂénﬂmﬁ@ﬁ|dﬂ@ﬂytéﬁ ?ttﬁm@ ¢heindangal oboly % & owDERe of the

the inne anmete p barr el Preferab

SRS S had LR i Brobi Shas Vo e T o0Y ahge BprTel

9§ﬁéferéﬁﬁ@©othéh®eahhsr hhmmﬁanromterhélbmeter Wlhble the
pre ably e t t

t??ﬁﬁg D 93 S%P# 1d%€6 L % nfr gfa@@@é§ b8 tMé Bé?rel

ange 0 e | nner I aneter.
dfer @ ribodlf ereaip 1Y hetReapysgr | @l@m@tem efraheys %Meas 10

%nio&dflfﬂetﬁé(lf@g@é C8F HogyroHoweyess tReainabiesnahéver.

ment the seal (s) is/are formed separately from
the body. In such an enbodi ment, each seal is in the
fof ne.eé elﬁde(ﬂﬂgen’an’dhé h@e@bdg i $s7areetintethanly formed

respect.ive c nfer groove for sea in .
PEEE e R H: ra%aﬁa”e S T ERHEV PR nifrehnth bR dagive
cérisedtihenp; thespéal srln@/arerfexmﬁéleesanata1Yt5r@m the
PS5k grfiﬂgsugfé é‘n"‘@:‘rﬁﬂ&'duﬁéﬁé”dégl:ﬁ EéEQ i 501 neXABPESrm of

SIm rrng her alternative
earbbmgmn@@dwhbeeb@% w of@émﬁﬂewi%h Br 59FREACIWEN a

Pk UF @luht ¥ 8ht 888! §ro6he @6rn@é§t§ﬁ§|éaHBYr2ﬂgbe Each ring
i nteqgrall for nore_sea

d
NBSY b f 8ﬁ$g%glﬁnf?%§$¥ﬁ %gggdsé?ﬂpre?eFBnce

toihde fbfséx&mpieusimllarxtb anﬂlsEUBnrhngaSpECBSWQﬁHd

the |n ePiéoQiné fé%;é%ﬁﬁﬂg gﬂmg rtge Axe 5rgﬁée In

gra? for erab he nOse
|éurhheheaéhapeabiva @@h@@ameﬂtéswbﬁrﬁn§h?eEH@é§CFhle is

dbf&@i&éd'@1@hdér?§ﬁkgﬂlﬁyoaftB§a§§COBHeeBQ fbrthgeals may
body irst end the bod Mor.e preferab

the h%%@gr@éﬁyh§9§m§dl@éthEh?aPQ%VnaRﬂl e 9Tt BPREgS§als

;ﬁ&?sﬁe 80rMbEhsepheneate teoimhenki betly.second, and
ourth to

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.
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PCT/ AU2005/ 000473 - 11 Brief Description of the

Draw ngs In order that the invention nmay be nore

&asiiafy Dageimtiond oo iRl iDRAW'SIE t he present

invention will now 5 be described, by way of exanple

only, with reference to the acconpanying draw ngs in

W S G TTHS SRV Tl BT

ek SRIYa Of erbo@irdiees id £ e guoes elancenwen i dhevill now
resent i.nvention; 10 FEiqur LS arti j
%ﬁﬁﬁﬁ&' G arY &% o Xéﬁégécﬁﬁ%féé%g%%:éﬁg%ggﬁ%%tto

afhd hecqumgjeectine; dfdwgings 3in swiaiglecti on view of a

third enbodi ment of the 15 projectile; Figure 4 is a

section view of one formof a base seal that can be

iFicorporatied 3 roafelpt of REEIPR CHIWCT A0 F@ré%?éﬂsm%@%;of a

20 HaWEL S i8 dcSEEdRde Wt ofha sesoadt f Diventidase

seal™ that can be incorporated in the projectile shown

in Figures 1-3; 25 Figure 6 is an end view of a base

seadupd @ pid nerpattial poeat ton i ni¢heapd apectist skpihpded

in Fiqure -3, Fi ] p [ i pp. vi ew of

VFotrth SrbsarerebbRuleht S FosgELes 18 s

a section view of a fifth enbodi nent of the

pﬂ‘f’d{ﬁfé :1%615 Fi gusec QohSvfeRanti @l tEeeli efbybement af the

sixth enpodi nent 35 of the projectile; Patent

PB9I et b7 Sughrue M on, PLLC -

htt p: / / www. sughr ue. com

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;
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WD 2005/ 095884 PCT/ AU2005/ 000473 - 12 Figure 10 is a
projectile; Figure 11 is a section view of arI;CT/AUZOOD/OOO”S
enbodi ment of an breech 5 sleeve;, and Figure 12 is a
section view of a ninth enbodi‘rent of the projectile.

10 Detail ed Description of Preferred Enbodi nents

M igmiee 11 G highad 597 16i @tV 1 10f & oty FePeement of the

beinte; of the present invention. The projectile

O conprises a 15 substantially cylindrical body 12
having a first (leading) end 14 and a second

(tiqitéd Ny) Bxialdecobposiier ehdadbenpodimert naf an breech
ca%it%FJS i s defined between the first end 14 and the
second-erft"46. The first end 14 is closed by a nose
20 having a flat face 34, the nose 20 20 being fi xed
t.0. Y4 lyid i £ i f the
ke P STa AR ERIT LoD o pRIOR s mehe o
hovevertihe- nose can be forned separately of, but
subsequently permanently fixed or attached to the
body 12. Indeed the term"fixed" as used throughout
this 25 specification and cl ains, except where the
coat £x1ed regsic st Dbheofi Beefleer ¢d Bxpeéswenhaguage or
necessary 1I1nplication, is used to nean permanently
attached to and may include such attachnent as a )
resghreot ®edwy &opredecthiegtl AYCArelng pPodBefihgdiment
CQEpQH?nérgéeﬁér1n9&n§ﬂo§0 afhbChojbclUBBL LDYcOhprises a
propel lant 22 i s disposed taln tﬂe caV|tyf18. A
pFi Faﬁﬁl?%}yiﬁﬁ%%?ﬂﬁl?ﬂ%m%P BetFahtviBd Rstargs ,
di 3peseg) Nehiel LashtlyalBecdhde (paailtupar Ayjialijfeopposite
pri 24 |s held within a _ba a at, .|
Peadota’ i nbd tRECHIR) SavarY a8 fEoneftablhetipen che
of lest 36nflol4 edudethheskikntli ROBd16f afbpdéhrgk end 14 is
?S%b¥ég'§§ BrhBEL 284hb§éﬁ%V§nE§9€OE§E¥ Bacated nose 20
[

nboard of the second en 6 and the base s%al 26.
Peeéng pivefded bheshgivuéim oforpprer. in this

hthiBobs WM SUGhEURBOEBM O 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.
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gun, rifle or larger calibre mlitary gun
pulling the trigger of the f& earm (not shown), a
firing pin strikes the primer~24 causing 5 it to

ignite and eject a flame (not. shown) through a, flash
ﬁ‘bleepZ@JfG@rtﬁé@ iQ cRe E’@sgc@éﬂ@ld 2G0T £9 “Fﬂ

%g?najgﬁlé% ats? ad @lfa?@@ﬁl@lt € ripnedusi ][19111;_;@19 e:a\lolbms

contl nue t

R P T SRS e T e e

]b(glolﬂ:tntsll'ﬂom&f)e @aslmle@ﬁmel reead s a:Hee\pejlmm:erQeI |qausmg
ursts.or ..rupt res t b 6,

Pﬁé QHE§J% Le %ﬂ%§hr5ﬁéSH% H/a

i t roug sea
rfrharmr h234Le Pise fgaasxeqorlessmee hasen seatls Afet V\&HL% W@uses

R %&In,llpl ]a%&arﬁ(é ttE)e d AR e S HIRRRS RS e volumes

fire

ore and 15 breech i
tofe g&<oj eé&hq eond igiusey dafd assrad Jﬁgégdﬁg?ﬂ

11 Q- i &5 WHO Wit rad rm_sm:rﬁé Q_;asl M it atmestbcmy iigh
to conventi onal flrearn1rou

SR G G5 BHRF SEASIACE She HORH (RS A aaes oF
tﬂiﬁ)tﬁﬁ@se?ihé @ak® nwyl dEQO,eradlttr@:rmthm Mhe mmopellant
remal.n. _w \

R et e s ST e, 5ﬁ?%%%?%§ﬁi'%*?e S
qorasnuss therdefd tgykateren i the (01 %t"rﬁp]r%t yAnd the

Cﬁ[eéw;gﬁ A NG el | £ ofed e D@D ARt ciOWore and
contributes to the 25 thrust an ve{ of thekD
Rt \lequPl]&%l?}iecé?ﬁ?%ﬁc 1+ s @ ?‘i%rr‘%u’flll%n Q%° and
i dec Thrisio i therader voumding athesolerte .

frictional drag against the bore or barrel of the

firearm 30 It should be further appreciated that the
pnouenmtfadﬂitlwwﬁio@emeremmvemeyenels@b%@%ﬁm|%@m@ds:

&Iﬁgéis tég?k%id @lé%% e Ofn@ S£OPYEDLE ONGhe ! Dfant

i Trensi on ngth and pallbr

e

r33ebn dukee tRreIRC i be ekf inay flOdeIé%WBH’l%l N %ﬂﬁ’énh%%sr%’f'e’
ﬁ{g@%ﬁE{$§%E¥QYtﬁ§:?@ﬁyeﬁ§ eﬁ%ﬁh@fBérceneepfopeatlle 10

u e mass O e cartri e 1S a t
was bt ipreee 98 The thtfifye LascoPeseiiift (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.

Tt 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
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PCT/AU2005/OOO473 - 14  body 4 S proportional to its
mass and the square of its velocity. Thus in the
present instance, the projectile 10 will provide

skt ot IRNOROHE BT ¢ ahist PoT Ferie SWRhpadt, 1t
afeh ddiusy gr ephes f10r€ge shtesdioe Iiﬁstdik@di@as*e}de Spregsctile

and/ or. velocity in co ri a convent iona

o Breride | SRRy din e Sl LY SRREPA e eneray

(nnnmmpa¢@n and viohsingredtenrferce o @malhmset$edmcre@ﬁed
C 6 :

M A en ar 6 SPEEy [ 18 o Eton W it O Moo ERR: onal

rmm@etalf ss B0l lahecabipee Fndxidertienb Li@r@mebh%‘?

d@{ §+ sygfage. 32 of the body 12 and
protru radla y to forma substantial gas sea

agai nst an inner circunferential surface of the bore
ofn 15rdar red winiheséireanotionmnihgad phespuopechebethe

0 i fi | h nbodi '
39S wwrl ofe ey Danereey “O8MTRbQiFLELE fp e
aﬁmmmﬂd@@dwiﬁh ohe | er thhers cceats s2al SDhGSSé@lﬁEEO extend
téﬁgﬁf &téftcngu%éérQHﬁléﬂbgﬁfgaeé ﬁ@eo§°§ﬁe290dy 12

nDoar ment seals 30 are forned
|am@wpgwtyuQﬁtﬁa@h@Ibbdyo1@ormF@g%pgs§agﬁbqg gas seal

péc_%f&%t : &n 2311Qné§ COL Bt Rgf & Peidt SET Oﬁdrfﬁﬁﬁogf rrgné b6hﬁ or

projectiie rrse a C | nNar Q t

Rkreh Shpeaedt P RartarroncYahiiohie ndTedstig,th 4

af towvdty 2ﬂ8théeembeﬁmmenthshdwngla vdpume df two seals 30
ropel l ant ,218. t,end_ 2 d

p gé%r%y de& %%£§ 36 9 &éggéségetﬂg ¥eg%ﬁd'§nd 16

an |ntegra forne
|xe1au1egthaceege:4d sea:ASBW in faempdoreverfethe, figst end

g%‘%@%%o&b& BEOLBELhbGe 280 COAPELEBSeALBALKEAR, the
2 frusto-coni cal  shape reduclgg b g aneﬁg in a
dieatsi Hf @F@nf?ﬁ@egeé6ﬁﬁgéﬁaly2Y6t LhRePPAYst“end
214. Fbmever projectile 210 differs fromprojectile
10. b clusion_of a ce 236 ho Ln
oF BRURC | ZnsBS P op S RCFhESnaL8 35607 akas 8 &"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
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casting. By virtue of the recess 236, the prOJectlle
Zo0 ekﬁmpﬂevmbyha@nggaQraCaSﬁGPBOM/PWpV15GWﬁéP £hfhe

RLQLEG! bb% 219 a Ilp% 23 ik flqres 2h o BWrPejcetidilve 2k Dud ke

row Si on of sea that conprise individual rings
23@119W3¢1§éabuﬂﬁe¢espect|ve circunferential grooves
240 fornmed about the outer C|rcunference of the body

212. The rings 238 e forne pe aop Pf

§he RgoIeCHeta 219 ,ﬁq?% %lléfgrgo%\/ ecrl: I Fi(P by the

Foiridgri siden ofo|s|e)a1SS@3tOed:halt |cxomprre§paeamdzteugit@dvglzzqﬁ 238
ch ring 238 S|ts I I41Ci

&%thge@ d HfoﬁP Ctgﬁ%@ldé é&gﬁ%stgﬁfﬂafh§§§%§23§$ﬁst

o ritede boitr e erdre &l rawriarense e W LUty 212-
e;%lm%f tz@% 15 it dRridOmaire bgdie ey ast ider i)

ire assists in preventi,n ases caused by

tITtﬁé‘—adef Iség‘rldﬁ%n“—%fa GHY Bod %a S%é%‘ 3N 1 3% fully
%%%Ftéd“%rprﬂisﬁcﬂézégéﬁﬂfe agrddvd el ssadi cmg’frg t 8 s:Lts
ore or barre urt 0 e
RAEIOE B (e 4 s G S 1 B Bodl £ o

GGy at isubatfaritie] bozhl e izt @n tllfml@écond end

16 At eddh r#lh'fl ﬂxoﬁa?c?é c%] £ thik Shovn d:n s e df tﬂli@

er circunference e body 12 at the_end. 16

pﬁ'mﬂéd@@l faiqrh whigh stthez@w%w%tzﬂrpaﬁ%gﬁar ci*epp
£858 i PRIndi @B Ries | €AY by the @eﬁla@ﬂatlon of

a | acent the end 16. _Fi gu dep

G G A2 phoPRot T O i i o Efte 210
hasitc forardls tm@@gmrmem@msonmam@.m, and
conprising a substantial cylindrical body 312 having

a first end 314 that is closed by an integral nose
3@0fwmerhetmwglslr@lmrtcﬁhff%@@c%@e*é%%dt%? a base

S5A)1 926; POd P61 8a 324 1 @t Acnéaubhyigdfabobdi og ehe
body 12 frgng gﬂé second end 16, 216. In the
prOJectlle 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.
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projectile 310 has a |eading, face 334 of a dianeter
substantially equal to the edd dianeter of the body
312. 5 The projectile 310 al so conprises an integrajlg
SWRMET sddle IBG NS0 FuPhqiRsard 93 thdiae@ntFahF

Hfe 1384 YUY diuidid e aRthd e STH0P) NGnROVeEo tie end
projectile 310 is praovided with an additional nmass
IUANHI®h 9% Hie d3%% the body 312 at the first

end 314. The mass 344 is 10 substantially donmed shaped

d has a skirt t-hat rroun ' o]
%@lﬁ/ oSN eacgﬁ Je{ltee r‘?t?ﬂf hael 9 Scedciﬁj]qgfznos_u e sdrﬁaer{ 21%1??&%%1& E ofrﬁé?d
coegdlr | 363 rered niert dinloearé@rehttilzg seceidcend4ylo. In

LS, AL YL S TS R R o

protrude: _ ds i's received 15 Wt a

cis quraeirded el thyrasp\addiszi qra hatrs s 14k Websh Bisattached

nboad iay her nege 329, £ither engagenent e thessi P44 is

350 in the seat_ 352 effect velg attach d.the3¥§s§%344
BP0t et hat 3 thet B3k rt
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rimer recess 56 for seat|] a . . . .
pweapon or ffrearm from whggh 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.
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473 - 17 In Figure 5, the bas
configured as a conventional 5|n1ess base having a
flange 54 of smaller di ameter’4nd with a concave
circunferential recess 58. 5 Figure 6 shows an end |
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is forned toward the first end 414 but inboard of the
nose 420. In_ this_ enmhodi nent, the 25_seals 43
f@PﬁeBrPﬁﬁgéﬂéﬁl§1QAFﬁ%Fﬁ€5b369m4f§rllﬁﬁeﬁm98%ﬁQFQES by
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eghadnenhs akk BFe¥hgeaN el taoskeeke 4404 a6t kiaght BE four

caviiy 438 The uterdi ameten of thers! 88ve 84S 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. Consequently, 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
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of the cavity 418. The propﬁllant 422 is contai ned
within the sleeve 464. It may be desirable to formthe

body 412 froma material 5 which is not si flc ntly
s Vo dvha ey rélansgter Qleddth. Carhide! ‘b

$h2osio g e rede @ndmtsd abi chi athd sIsedderdghan
the material of the barrel. However, to withstand the
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a quantity of lubricant material 566. As the
projectile 510 is fired through the barrel of .
veagene 8hdepiabs 538 @) eCtibl or A0 BGCeBALALt Fﬂgat pafth

rsfibbAgm¥ht hijAithei Bagigl 1a85tbubhécpnbje6bile Lhenshown
di scharged from_t he uagec%bve rin

538.._The
| 4B F LIGRF € 58621EdHRE ‘Snbﬁﬁ%aeéﬁa?%es 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
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and can extend the life of t?ﬁ barrel. The insert in
figure 8 shows a ring 538 as e projectile 5 510

duri ng flrlng As shown in the insert, the |ubricant
5§6°ﬂ§caﬁéﬁn aPorgdt kBeohpEredi pRanFeReRkicands Gheaddfe of
othet berbedy 512. It will be appreciated that

alternate fornms of lubricant 10 could be used on each
ring 538 while still achieving the above described

| Thei taseny fLunctgone Eoshewanple;ng 5Bebakscahe projectile

”%Eéraﬁ 1ﬁ§uk9r9 apphgeghg %ongPgP%ggEh the %nglcant

externa ace e rrng 5 ive

rbhg 588dc@wndabenqadbeobuaerubnrcamﬁﬁgenaneﬁlahrfsaehof
aghé5bg§¥Lghb_lt w |l also be appreciated that the

termns ubricant” and "lubricating", as used

t hroughout this specification, are intended to define
nmtethHSb@hhpbrebeau@a th@tféﬂ@ékﬁﬁtbetb@ﬁﬁ 8f lubricant

t b 20, .9 .
CEBHESLbeuBRd, Brothts noms, BSARET: BPTA9URdving the
eabodenéaSCcmhpdl%uhglaatyhgnﬂnncaiohodyFﬁtzexampmeita

o0 Bid-2aBibseRobom AL ol B e Rt Bhg the e
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Iﬁiﬁ@r ghbycéeiaegeslaahé 6304 1Jﬁglésehﬁg6ﬁgteﬁamd such as
bout an outer g# ¢ EO enti al surface 632 of
r

boBy B2 ahtl Bt §i aPP5eEbeFBfnT BBtathe teEms
subsbahtaat ” gasdsealibagabnshgan agnasedi thvohigheati ahis

b | . of firearmt :
SHBLATE fheL0g, DOFE, L ORALS' 18" oLPeRLl REPLM LT s
adpdeent thehBrsetbod batwéds atbrejehtisecond sehhrsdDd of
¥ &Qgggg toward the first end 614 but inboard of the
nose 35 A significant difference between

projectile 610 and the
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 provision of a case 668, or
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houses the projectile 610. The case 668 conprises a
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Ofthg \L&S@@O@agsg!e%%s bhm} h@er ﬁ %%Hﬁ'eﬂgi Iotf tt‘?le tube

g te and rough ash
hérée 6281ﬂ§hﬁéu pﬁltﬂﬁ@d B§§én626th‘?hip§°@§l§§é§et ﬁel A

p;@@%&aecmg tendeblagr aupporpeadusi tgd dage \6aleUNeS
gas. The continued 20 defl agration of the

propel l ant 622 increases the pressure of the gas

wrhei catke 668dy c6h2atntink the gaejpctsder €10reacheésis@rted

I I r

natSo, S8 BreaEn PR, HRapBE 1 P S e EeE BaR of, &' WRapon
petsdes tth@npéiéfﬂ§rbét2\ﬂee€ﬁuﬁh@gprl(§1 &6t iligalEEo 2@k etjﬁ?e?t a
2551hmeer %lt %6%@%91&0'&;@% tulrg 2670 Hon@ 6disng drieagE the

,  pr.ape t he proj tlle 6 al o t he org& and
s@6§§q@§ﬁtlyTPﬁgoCPH§e§u uﬁ&PR&{gﬁﬁﬁs§%3r§° %ﬁg Ggate:
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PRl Aeraf ool f B BREB et her Boey aiF ety (e pressure
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6%%a'c§1e'§age lgge&lu%e?"e R IceUldy o @8N cadR Hedu@nl o

OWs a case rOJec ile 710 acCording to a
longer hold t e 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 1s 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
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opposite second end 716, a_ cavity 718 defi_ned Mﬁﬁg
t%%vb%@ya7§2r§Et9%@n7%ﬁea%ﬁdgpp?iﬂtﬁnae?ﬁﬁdaﬁa hét-8r ng
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t?lﬁor”hé §§Q§%39§baLx98§g§§ﬁLaB§§g'%ﬁt oftfiekTNe]

ciTtcu eren surface arrel of the
f ¢t eannf erentdhl chur hecpr dpcefl ehz1bofy 718 fnfled.

TH§09£8&§E5'ESdZ&QlyStbnf6£ﬁ|hySéb§€aﬁEQM&d§Qs“bbBﬂn a
8, or "cartridge" The_case 768 hawever

aﬁ@@%ﬁ%FeﬁF $RBBE ﬁhacu@BﬁF?QEFa%. sRrfacenetc e é@ge or
| papaeli 68l anet Herease fr68 whitBpenedpsugbcthat Uher és
ig. aecond cavity 772 Dbetween the tube 770 and the
ottBF%circunferential surface of the body 712. The
second cavity 772 can be 20 filled with additiona

e% ﬁgctIE§t9gg7%bofﬁh 19&9995?$BtpggggaggdWthghn

cavil can ave er ent |'agration
cﬁ®$ﬁc?68vsprc Cﬁﬁéﬁléaﬁﬁared with the propellant 722
contained wthin the caV|ty 718 For exanple t he

pro el | ant | oner uenin n_25 cagnpared
ERAE 268t BPHEHSH BRPna: ASTCBERHG. SA0PR, Sha7D
thungmEadEpncts ahtuctbher 668bodIneparaficuier the case

' [ L.gh | d
PIEHSEL) ipePid MG haccLyLle SRS SepsIl ot 97
ethWEﬁBntheahdbcoﬁﬁﬂlQeé sheubutemnt carcynégiriendindal

g¥f§&é Baving Boﬁ#r$§2endTﬁé4se@BngEBQ§t&e75§C@Bﬁ be
, an i nt egra forned nose 83”‘1

fﬁ%éie@nU1§¥4adﬂﬂFhoaaéaPpreéiénEetmEQﬁ ﬁétéﬁ&§i914
apdoBdb1hae pebdingdawvehtnetdt peepeldl asvity 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
772.

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 vclume 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

Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com



35 (not shown). The projectile 910 is also closed by a

\Nogﬁ@ﬁP sagal (not shown) supporting a prinmer iB-3 808000473

10

15

20

25

30

35

ar to that described in relation to the
enmbodi ment shown in Patent prjvided by Sughrue M on.
PLLC - http://ww. sughrue. corf %WD 200- /095884
PCT/ AU2005/ 000473 - 22 Figures 1-and 2. The
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oSl anar axi a sur aces and 962 and
dmmsrahtbdranﬁﬁér i nner and outer radial faces 963 and
20 964. Further, the grooves 940 within which the

sealing .rings 930 d
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of inhe wetbndppositenpl8BsriaxaksoseyglaresofbheanfldPh2 and

oéo%@€a§g6§£?ﬁﬁﬁégg§ngép anahSuﬁégt9a9£a§h§a§%§09@3 and

known as a Stegﬁ sectlon
e6h. gr Bevehes, nikhgi EPPYEFHDP 80t WARDIENWDECH] &P@né@allﬂg

bﬂﬁ\&@%ﬁbes%tsa% dbanetieyieh hhetbpgrd3eodzigokathen
pgg%fﬁé'Lefg%wa?3d02h8e852§'88r 58%Eb%%logn5he con@gauous
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,
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nBUﬂtatmeﬁtfeotWVEhseahdnghmnuhunlamehbghrpkeasdrEend

BxpPRitESn, BOxERRN LR Lhe! LD BRNEEALEA Ll Hieing

ormation coul herw s
afcvmngdabed SEanﬁnEhﬁﬂYtééﬂﬂﬁgbéﬁ ERbEEI enteferm gato

pEﬁéeEEebB¥8n55991oﬂa%f'Eﬁbcéégﬁlhg rﬁﬁb'%WbBQe when the

enefits over conventional _.roun | ess %fopellant
fBrogereater BUPI &F Eherfy; TREGUBEEISPPYHPIAL F&ddi
fmaﬂhaamhgaefeee@bgysbanhgg wi8Binl aher batued phessend to

evSuce the resultant friction generated if the sealing

ring deformation could not otherwise be accommodated.

Initial testing on embodiments of the present invention

has indicated the following benefits over a conventional

round:

. less propellant for greater bullet energy:;

. 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.
In addition it is also believed that embodiments of the

present invention may enjoy one or more of the following

advantages over conventional rounds:
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trajectory can be achieved. 35 In addition it is a
bel i eved that enbodi nents of the present invention
may enjoy one or nore of the f‘]‘ol | ow ng advant ages
over conventional rounds: Patent provided by Sughrue
™ on, 1PweC mamufeCgARds f§Ftie. com WO 2005/ 095884

RCT/ Ag2QRR/ QR E3ent Phrtd;ower nmanufacturing cost'

fewer caonponent parts; duced t.otal rmunltl
Tl gh CBEER GOTE ADSERC16F Pt ede g nunber
br eeclo fmechadissm i n a pur pose- desi gned breech for t he

pI‘OJeCtI| du to h tis
and efelfor Ctelr %g?gﬁgc%?ﬂatlgp i purfﬂb eE)g(;“rsgiur pose
deS|ghe@ec@uﬁ@natm@ meapertdde s Her ttdre @ldmnE nsitdgdh of

10 meghan éyprag%%gn%d@%gléggggy testing, enbodlnents
havi ng an outer aneter of_the cylindrical dogl
1gned

399% ofigher wivericditaks &Ff @Flashdha R RS

succegsfrduat ifd keddoromue o Weapafer |dydlse éndassged
that the _outer dianmeter of the cylindrical body could

be up MEEPFEHSH- the i nner diameter of the barrel .
Whil st the seals should have an outer dianeter

ea.t er t t
T e A Iy Gt o
%mmeatepoa% dfhe wlmleﬁlarmcef F %e %%r*#%ﬁ 1rprRT

A e P &S Odﬂ@%rélheﬂéwé sy el awept €11 9f £ 1hed from a
cylindrical body should thi.n the [ ange of

SURADG . | HE {4 SRR L (e LT LR OF che
Q’sgﬁﬂndldicaamtmdpfcdlmei Sealwp sthoud B bet vilbdi e diameter

0, 0,

STE RS PR prBet e 'THald HoRl SELES o s
tdmﬁmétﬁrEgmbanﬂnuﬁhﬁnttha¢|¢fn§h©|%Yhh%d%i¢%}g%@dyr the
di et ef; thant her ends fEom ywhigh i hepdr@i €6tnl €he range of
95% to 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
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case, or cartridge. In order for projectiles having a
cylindrical body (as shown Qﬂ%flgures 1to 3, 7 and
8) to be fired froma meapo aving a tapered breech,

a breech sl eeve 35 810 h f
ROV 0T DERRTACE- A G0 Hebr oot SHERAY AP <

shapaey avti¢h t&q)rdfmaf:emb pwdh | s pffcb:hee:tameled the

breech of . th t i ded
N
R4 AR 0sE DHEE 73y th@&n@émml) sdhtatbe edth of e lgneech
§fé§bér§fwgh“ﬁﬁe§%§EeEﬁH Lgﬁkfg%§h8f4p&8f§§éél§ §&@Qllel

or exanple rojecti hown in gu
carbpadhs ané Qhﬁ@aw\e@prm@m 82Qe2 ¥ neie b5 E he (e
iy sfé‘éxfféw@l(ﬁl’é‘o ?uidﬂ@ @rﬁﬁ@feétﬁiéeilﬁt8lﬂhe The

internal surface_ 814 [ 1el tube
B0 8] 6B LR ot ChR PR BEEh S babg the
8Leéenguide a projectile into the throughway 816

during loading of the projectile into the breech. 10

It will be appreciated that the shape of the outer

s fatkl 8¢ apptédeldredcthat ebve shapeadf behavenfeed

fé&%%%éga§l§h8¥mtﬂ%iﬁ#éécﬁh§18é9é'éfooéaﬁhﬁebﬁééﬁbléﬁ from

or exa e he breech ?B H
n@@ahaﬁbowvntolgub%r§$¢épr?@b%?a?prF?lBﬁ%eﬁh oL a chosen

di;£&s6€n0t ﬁlbanai@fﬁl@leﬂ tl@é maté¥ehyoft Aewbapenhmaff hhee two
ar al

| h
S ahel L LPnEel by e A8 BRLCEPRRE, Ulstres
tmtbﬁm&eivelyt hehaebpeach 20£ Thiee bweephnsmé}zvbe%op@éﬁl1el

£¥¥§ g?éégn%igﬁ Qr@ﬁgﬁee%FoEf?gﬂ@?QOQaﬁﬁgfthan the

eéqui red weapon to be
usedemﬁdhamethéroéohb@nbﬁéﬁal afmtRet WEAPBR - a
projectile as shown in figures 1 to 3 or 7 to 10. 25
Now t hat enbodi nents_of thePgresent |n%enti

Jobn DaesEh BoaoTR. Ba0artn: PRLFRTOkEaA e Rl PRt BYEREheOF

skhkl pdapbh bha/bel evaptradt s £t patuhiredr ouShis allows the
nodi fi ca Lops and . . . o
weapon useéd with either conventional ammunition ox

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
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nmay be made 30 of nunerous different configurations
including flat, rounded, poigted or provided with

har dened and/or armour  pier ng tips. Also, the

propel l ant 22 may be |iquid, powder, gr anuI ar soI
gaseousher pany ectABensxich threP8sEelin “tltdlf@ble

ALeRaLkAR! o %%fng?y 2@01@?" $e @s%@ Q‘ﬁ@lulﬂﬂtngora Qfer‘iﬁl)sdl\m

Oor nore granu prope ant::[ di,f f erent
BELRegr Qﬂldoﬁncﬁ&@é:&rércl 8t & eﬁtrgnlfca&rlﬁlﬁrﬁ and sl ow

burn) generati ng addl tional propul sive force Patent

EIOVId%QMa% ﬁ@%r& g@Q@mB E%%g%ﬁggggyes of different

H@E/eesum@sm&a@l@many 26 £ fafreat thy s of fe aramuf i uising

¢ h% bar 5 el '%J lé' t able p IR ARatRLy, FHé TR{a 4 By
B& CGSES Fricl | nga er cussi on rimer and an electric

ol aeltsctsr owiteTElmEachETRde B6dy SPAIChF 1RFradd Hrbifiction
doipes Aqftéilﬁaft%lgﬂtth@mo@ry al>s s} Nk nmd/e from a

If rentﬂ%%?es of naﬁéyxﬁburlgguﬂﬁroﬁfaf sé¥1d stock,

Riay | @t nqﬂnfcrrrmi g0l ik estsmak  uimg rqractmmdoer of

| Al t t | f 10
i %eadﬁd r?é}ggllr ngefrleoyfI Lﬁ% S mcﬁ#% rom soIr :)i(;lﬂ 2
STk, 1 orC 1S mwe?i mqauméw@ﬁ fr s sStPhRY ndPahyers or

‘#gﬁ Iy engiliesridng, manuf act uring
:Jérac ger/sé@l di tll on the body 12 rmay be made from

rubber, polynmers or even paper/cellulosic material.
ﬂl%lﬂaxgara/eg@ﬁtg rtgasha&ldnrtﬁﬂm@d G@b@@adesmlsw telvlitd
e

a of steel I 0 er. ‘s

O e Lt £ PRy (P RO ot insoary
Vﬂésttna@dmb/s reltken mdmm gded muhias/mgthn@ela@%lpade
#Eﬁgusf% Sé?%gg&n%%sl%%ﬁ i?flwown as a’\ﬁ‘/?%gég zlengl e nic
corg i alpusndde GO eaged |n a groove 52. However the

lip may be replaced with a plurality of menbers such

2 .
$§5§5V252ﬁ§fggﬁgr§ ég Smggspigtruséﬁgﬁnmgécﬁaéggg 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.

It 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.
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correspondi ng seats forned about the body 12. It wll
al so be appreciated that enbodi nents of the
projectile in accordance with the present enbodi nent
can 30 be fired from conventional parallel-chanbered
breech firearns without any nogification required. A
such nodifications and variations together with

d_be obvious to _a person_of _otdinary

ot hers that

358k PLAT! HEZAPend, ehebREEoE SoBe Rrt AN TohaCbRohe

of the present invention the nature of which is to be
determ t e [ a

ap%ende g gggggEPE?e ?8¥?%% 28% Eﬂkgﬂah?gg %ﬁoﬁ,bBEEEI of
- htsmalﬂmmmmgughapeneoﬁhe barrghebeliapnwadef PhAi aAgbakhael

'nMQBEkQBlaéﬁdaﬁaQthoﬁﬁ iknef 9§§%E%§§ pEHbeﬁka%cEQ&e
firing out of a barrél of _a small arns weapan

baFPBPTBELRY : mBdEUBFTATBARL &Y SY%épérﬂsﬁlaﬁadwavﬂﬁé darst
i napE deabhRbebxibheypbppestitkeen@enpntdsangavaty extending

SYBEHGLLALLE, EXLERCERE ndoPh B0 2ha 28, BETAIES &

t hguhtstyend amdpehéaseconhdeefdrbor ehdl benmggaclosed by a
qUﬁgEEtXnQE%?éQPSF'EHE ﬁgggoftﬁétﬁgmgnpgﬁ glch?agdgg¥lng a

nose | tot rca
hafiA§tacufpEs . auesPrdNRAShel SWhESH FBanesset harcthe

Inagameeé@nsteEhefbbbee@arEﬁé cihenayhbadrbeal Bedng made
belg nﬁ of a first naterlal at |l east two seals
ndi hg* &b

ex? olftaRiBlfer 15 circunferential surface
of the hodyeaatptivoesehds ekgahlling tbeupr apeblast,

th i rer LE rted y.the Ilndrlcal and
| oEsPEHTFRpCE TP URREREE R Sy R ebEPreRabde
bodgnlthegpthﬁeprbeehgaBEnttbﬁlgr1MeSpbsed9abuppoated by

|oﬂﬁét5919ﬁhr§éb§ Bgd?hgngyhbegEéea%nggabede eAEhsecond

seal protruding radia rom-t form a
suﬁgéaﬁﬁuabeseaﬂlaaaﬂﬁé BAdvnnERecPEelff ePBARPaFentrally

sugfiapesel tbeubakr ebnghdubaMkNgariseedndheutelindrical
di§§$§eregg eate; thgg tag fi;sﬁ r&er dla rbaﬁd to form
eqtiafY o PEAt BFOL RUA P RCT RG] 1o ShBFer nt PPHE
baarehbsthntaal25ehéaagaﬂmstsealsnbernglnadmfeteatial
Seggggaggtgkighé barrel and having a second outer diameter
greater than the first outer diameter and equal to or
greater than the inner diameter of the barrel, the at
least two seals being made of a second material;
each seal being in the form of an individual ring,
the seals being spaced apart along the cylindrical body
with a portion of the cylindrical body between the seals
being exposed; and wherein the second material is softer
than the barrel material, and the first material is

harder than the second material.

2. A projectile according to claim 1, wherein the
projectile comprises a first seal positioned near the
first end of the body and a second seal positioned near
the second end of the body.
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each seal being in the formof an individual ring,

the seal s being spaced apart along the cylindrica

body with a portion of the cylindrical body between

the seals Dbeing exposed; and wherein the second

material is softer 30 than Lhﬁ8barrel materi al, and

the first material is harder than the second nmaterial.
projectile_a cordln to cl ai erein the

ot 31 et Bl BERsREF ELEmG P Tate H8 Stk T Bt hRAt S

35c§lnedrendlobo@helquwovwdbdxwxnhwﬁignﬂﬁvqxfnnlaauhiof

ne t d d th ojectile

Bhe Q@ §§§89 OSQ i&;l ga@r?d%%oovggel n(ﬂl Crg

accordin wher el n body is

pr e¥rded @r@htaablbo@bomeraea@¢teﬁ cxweamﬁeneﬂﬁﬁahnﬁyrface
segk, tgachogyyoove extending circunferentially about

an outer circunferential surface 5 of the body. 4. A
projectile according to claim3, wherein each groove
coaprusesPaoﬁeesileoa&ceﬁdamg 0o SELHIH 1uwwnéxe1ntduth
first gortlon bei ing. PIFB{ of, the segon €Qort Qn__in

1095°41 FeCPIBR 27 f 7 ri ngy SorPhe %r% oE]lrlectl Ie; S on
t hehef Frsst ppetrtooni seofig af grearérofiephé $hemndhportlon in

SeﬁoagreBEEBPOBf §1r§ngr8keEhé'§ g&e&ﬁiﬁg HRe féfh“%ﬁe
wherein t i rst ortion h

wi LBrsbfPpheigRals 8f A Preptery idertde ddran et 9%

4, pwheighn the second portion has a depth equal to

the width of the seal. 20 7. A projectile according

to claim4, wherein the second portion has a wdth

gr eat er At hanjactil ¢ eseccedibet v el 4 re és,eolmuteeiut ethe first

di§8§E?5PaﬂgstQ Iagﬁte ﬁ%fﬂto(g ééﬂ ogﬁh
projec e accordrh claim1l ere nt
mat eri al conprises steel. 9. Aprojectile accordlng to

clgimlp whesebpiibeafissting to claim 4, wherein the
second portion has a depth equal to the width of the

seal.

7. A projectile according to claim 4, wherein the
gsecond portion has a width greater than a difference
between the second outer diameter and the first outer

diameter.

8. A projectile according to claim 1, wherein the first

material comprises steel.

9. A projectile according to claim 1, wherein the first

material comprises brass.

10. A projectile according to claim 1, wherein the

second material comprises copper.

11. A projectile according to claim 1, wherein at least

one of the seals is formed separately from the body.
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30 material conprises brass. 10. A projectile
according to claiml1, wherein the second materi al
conprises copper. 35 11. A projectile according to
claim1l1l, wherein at |east one of the seals is forned
separately fromthe body. - 29,5,12. A projectile
according to claim 11, mhereln each seal is in the
formof ar r oj ectlle ccordjng to clalm
whbfer iy REPESFEITE BrBoruEe i f SRR 4 Saip
fi ssblend andthe sEoondof seatimaglj acent the second end,
the second seal having an outer dianeter greater than
the inner diameter of the barrel such that the second
end3of Rherpiefeti¢l eccarndbry supporied i whengigedihere is

thal-o0pgag Ankoribesbar f:%hj é’éeﬂ@ethelofi’ﬁacp%d tha A second
projectile according to claiml1, further _conprising

a BB3e 3VARCERbsEARY FPRORBNY e teqIned SAdIndIavEaIg an

150?@531 dﬁélﬁ@tébﬁéré&@eﬁrﬁkﬁiﬁﬁ tilge slu&wf t@céntatdme)fom

se erel n_the Se_ seal . opens t.er nitio

CREREFRher i ST o S Rt ST b P o Dt (S B

ofsupporpedpehlanbr¢©chstmpe dpeams t het s ecloemdoande bf of the
¥hindrical body. 20 15. A projectile according

to c?g|n114 wherein the base seal is forned so that
the base seal is ruptured by the gases produced

dugikng ﬂegkégé@up@ ftcbhei kY Oé@lémm 1t haeer

openi n ase seal. 25 16. prOJectlle accordi ng
toCEWB AP4R89 wherein the base seal is formed so that
is can]salﬁedsdml@goﬁﬁﬁcj; agatserondfeddeo propeldydnindrical
by openl base. seal. 30 17. A tile
§8§¥§rn BEB' Efaf o BEHERS i St h il il ihoe sea,
pr ovi dewheneLhethasleasea$e@ljc¢p¢rt@ta1‘aceflt alrgantgm‘rercai gde
bypf%ﬂﬁfl e8 Qilﬁxpege{rx)%é r&cﬂibéﬁ QRAGHSE dd¥ I £ {1 of the
propellant to esggpg from the second end of the

cylindrical body.

15. A projectile according to claim 14, wherein the base
seal is formed so that the base seal is ruptured by the
gases produced during deflagration of the propellant,

thereby opening the base seal.

16. A projectile according to claim 14, wherein the base
seal is formed so that it is consumed during deflagration

of the propellant, thereby opening the base sgeal.

17. A projectile according to claim 14, wherein a flash
hole is provided in the base seal such that a flame
generated by ignition of the primer can propagate through
the flash hole to the propellant.

18. The projectile according to claim 1, wherein each
ring has an axial length and a constant outer diameter

for the axial length.



35 18. The projectile according to claim1, wherein
each ring has an axial length and a constant outer

di aneter for the axial length. - 30 19. The
projectile according to claim 18, wherein an outer

di ameter of the cylindrical bogly inrediately adjacent
opposite sides of at least the first seal is 5

const ant .

19. The projectile according to claim 18, wherein an
outer diameter of the cylindrical body immediately

adjacent opposite sides of at least the first seal is

constant.



