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a projectile for firing from a weapon, and in

particul ar, but not exclusively,-to a projectile for

firing froma firearm Background of the Inventi JWWM“’"

A common firearm ball tyﬁepfgjrgetﬂgn as oppose
shot gun anmuni tion conprises a netallic cartrl ge Casgso

contai ning a volunme of propellant, with a "prinmer

f mxedgabs @Re endedfihe case and a bullet or

projectile releasably 15 attached at the other end of

the case. The performance of this type of ammunition
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vph:onwtaflegé@r W@ém@ﬁ@@ﬁrmhe 20 gas has
built to a sufficient level, it causes separation of
the bullet fromthe cartri dge case and propel s the

bBaickgraumdy of five ANVENtihssociated firearm At

this time, any remai ning unburnt propellant is al so

expelled f omthec elntothebrrel e
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t %@dﬂ;@@jrﬁmummmresmmmweneﬁalm gtaateidge case

vol une .t a_which
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\Nﬁﬁnﬂdqaﬂg)Highknblwmesl¢fl¢a$lIIWhemlthEIpressure 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 associated firearm. At this

LI

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 becauselof 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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conventional round is the extraction and ejection of
the spent case after firing~ 2particularly in
automati c weapons. Such weapons require an extraction
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peesppagesf anfieosharedal feacuiensbut . not to preclude

the presence or addition of 15 further features in
various enbodi nents of the invention. Sunmary _of the
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out of a barrel the barre

Vi n
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¥u?tﬂ8§ef%h%ﬁges tharbody Atbadidddd ™t ftile invention.
igniting t propellant, the prinmer 30 supported by

the cylindrical body and | ocated inboard of the
second end of the cylindrical body. According to a

second_as ec of _t he %resent invention there is
p§5@ﬂ35¥—§—5%Breégkﬁg—ﬁgﬁ firing out of a barrel 35

of a weapon, the barrel having an inner dianeter, the
pAghB%hghS %%”Bkbﬁg%%ec% %%b%%@“ﬂfgééhénﬁﬂ§EHﬂfEﬂ there is
prov1ded a projectile for firing out of a barrel of a
weapon, the barrel having an inner diameter, the
projectile eoﬁprising:

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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and a cavity defined between the first end and the
second end hol ding a quantitysof propellant, the
first end being cl osed by a nose fixed to the body,
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RiOdMces dyring deflags athan ehet benepr apaheaet b@ the
escape fromthe second end of the cylindrical body.

a7 bne enbodi ment the base seal is forned so that
the haseaseabedd clptimgdrhy sbeogdseadpoddubed

ur def ion of the propellant, thereby
?%iﬁéﬁf iagggy seal. In an alternative enbodi nent
t he basapsﬂmér|§0201@01hedgsbhehQrOpﬁlﬂgn@on§@#e@rlmer

%‘émg Q\%&QES? 8. %eraﬁfe%@%' | gty thereby

Openi séa ffash_hgle is provided
in thet%@sba%acﬁea@h@Peﬁlﬁgaﬁ§t§§néBHﬂ§é°By°|gﬁpﬁ Sf1mer

of o LAE1 B §BEcSaProdicREOpagahe HBEQUgh atienf lodsthiol e
to the fro el | ant. Acc?rdlng to_a thbrd % of the

PERP LaAY eRP| BRCAPReFEOTs TRPoFFGEH eﬁﬁs % for

féyl hgaputadf baaparrel of a weapon, the barrel belng

nade of a barrel material 30 and having an inner "~
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frrst and second axi al éé
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SESRE: « nenbay SLERETG P A PTBAABS0) MR AR Horsh 1o
ofibemed 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 guantity
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,
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t lok ftihlesﬂoaprmeém alhe atstlegistoronghciarer beinm madeyt a

ag@ctolplg se¢rd neterial is copper or a copper 15
based alloy. In_an alternative enbodi nent, the flrst

mat er | #herein fHspEenshdafdpl it F AUt or dsayrth
brerzel Maeleriahl,y arddahy qjiecit I tcanEl sis m:cdi@ﬁsthan
t\r/':%l seal s; . 20 a f| rst seal positioned near the first

G Eldo dﬁj'& 'a second seal positioned near the
second end of the body. In another alternative

enbo t \ ¢
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WERSGH 1 athd S &r (CAPRRK iRAF %h Fnridf: ket Piaes 5o
prajoeetd.l e conprising: a substantially cylindrical

body with fi rst and second axially opposite ends and

a saddeds) | iz 9L BEIGRRN s {de st s S h@nted be 845088als,

uantity
a first seal p051 ioned 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
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the barrel; and, at least two sets of a plurality of
cl osel y spaced seal s extending about an outer
circunferential surface of Patent provi ded by Sughrue
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second"Ret bt %eg}EEFSS%FS gsegagga%s Ssggggngegr the

164 Howesrd , and ansatoednaet vef eabalisneat daspbeadt neas the

f %Qﬁd SS3 Is is formed separately fromthe body. In
enbodi nent, each seal is in the formof a

ring, and the body is formed with a respective

Qﬁ wapterephi gh QI@@¥§at19é RBbuNAcARCALS N1BAst! Bnen®f the
odi nent _each gr oove COEBrlseB a, first ortlo%
Yo an
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body with first and second axially opp03|te ends and
aP%%¥E%¥b9§fEﬂgdfg%g%esgrtion 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
thefe 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

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



the first end and the second end for holding a
guantity of propellant, the first end being cl osed,

wot2des/096884i ndri cal body having a first outer diPOTeAE2005/000473

10

15

20

25

30

35

| ess than 35 the inner dianmeter of the barrel; at

| east one seal extendi ng aboug an outer

circunferential surface of the body, each sea
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efittcsPr eh@r abl y, the nmss conprises a skirt that

surrounds a 10 portion of the body adjacent the first
end. Preferably, the skirt conprises an inner

cPrefetablyi i bhe magsacemprbsraed RKEKCokBAGr SHEFounds a
Ei%'P@;[én PPt £HEI BYay ' adiakbiti Bwar gsrakdehe body
onprises one or nore seats 15 for receiving the one

or nore nenbers thereby attaching the mass to the
bpgyrePapi¢r abhy, skhetskbmprienpr eaeinaee wempemfemential
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readisddyt hawhirgs Enéf ehebbpdyt bempiiisesernen@y more seats

an inner circunferential surface
othehwabar el tbe PREYweapon from 25 which the
projectile is fired. According to a sixth aspect of

the present inyention there.is provided r.Qj [
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conprisi;ng: a st.anti al | j i WHN 130
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Preferably, the skirt extends radially of the body to

| £ ' éggg%x?ggig%ﬁggéngoorf AbPearSHptantdndres8alat taching

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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having a first outer dianeter which is less than the
i nner dianeter of the barrel;7 and, Patent provi ded by
Sughrue M on, PLLC - http IIMMM/sughrue com WO
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sea such that as the projectile is fired
through the barrel the seal is ruptured and | ubricant

”ﬁhéei@@%éatiénl ﬁeaﬂ@t hay abhpihald wecoeadhgsed a s
of a, lubricat | gerlal Acc rdln to a

s%V%ﬁ%ﬁaﬁéﬁchaSFrﬁﬁ BPQ &Rt iRy Here is
pAweﬁlﬁdtavpngj, eat Lubrfieanti magy bmtcocmftaan@ai melthi20 each
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efine et ween e first end and the second end for
horbrhgakiggameiteyizd -of first propellant, the first
end being closed by a nose fixed to the body, the
YBT3 30 DN B! oy BBt o
SEhbSeexBepangd&UOWtpGWJ@@m&ﬂGNﬁQﬂMﬁﬂﬂﬂﬂﬁIQMt ogpa barrel
??%Iﬂgc%egiyohhe RdYy 826N 1368y R WH 0 YAadidal Iaterial
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 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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projectile is received, the case 35 conprising an
open end and an axially opposesl <l osed end, the
second end of the body facing the closed end of the

case, ﬁﬁé?@&npﬁﬁ8hd%@famE?%QHB%eoM‘@he ikt propellant

hti p://ww, sughrue. com
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first propellant the body is projected fromthe open

end . Prefera ) rojecti.le further
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el r r abl e is provided in
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the prinmer can 10 propagate through the flash hole to
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rical tube. n an alternative enbodi nent the

c
g@étcénﬁﬂ—?@@sgﬁnﬁﬁﬁéedl@yt Agnitd@ic & it Gan
ap@dbpaghienchi-otuht $hel Faegremdlef Hdeage dppwrzhi he
open end of the case. In this enbodinent, a quantity

of second propellant can be provided betmeen t he case
amd the bobpdifleatt whe pacmeldoamsi swsy chasel ididfigreinttube.
defl agration 20 characteristics. Preferably,

defl agration of second propellant is faster than

défl agr al kemnet iviee efhostimepytoddle Mrse AumdiIRe tD arbe

'e'tﬂm:hréaﬁg%ts 9f, han¥esent iNEHdhon 23l iSlosed

provi ded breech sl eeve for adap tl(ﬁ t he breech of_a
werfoRLt shg FRSFetOMaF hdsh PRETe Ach Rt ddle KRR - tHe this
bepBehRimkatY e aC eftiafitSityg o fark Uy ;&tﬂﬂéﬂ%@&md Be®

conpl e t. the breech of t nd

CRTBGRER) PheRe i arshehhae i e g o
bpeephlébee$emawhéqmandaﬁﬁdnﬁnﬁadﬁfkﬂﬁnaﬁxﬂmass

tgﬁggggteristics. 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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Inﬁ: g; Lgﬁlegé%éstiweéfm J;?é@eaaﬂha{:héxaﬂésiaﬁnmdﬂéegrooves ,
sure fromw cti .
farerp v forTiek %%R%Wé? %hghgogbgysﬁngv %ngdmg
re{@rLence £ o htﬂlélhjcsdytbosf(&tin aspebssantlaheseal 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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reference to the third to seventh aspects of the
invention, the cylindrical bot§ has an outer dianeter
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integrally formed wth the body and one or nore seals
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‘recess.

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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paper and/or netal. 35 Patent provided by Sughrue
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PCT/ AU2005/ 000473 - 11 Brief Description of the

%ﬂgf‘%ééh%ﬁ&nt&‘f‘t%ﬂé‘enféwﬂééOn may be nore
t he present

invention will now 5 be described, by way of exanple

O Yord¥t Lt etfl?é‘cn?n‘i'@nﬁi@n aRgPpanybRg aaawupgs in
which: Figure 1 is, a Eartlgl section v

SRS SR of BOOGOPREE | 9B FAS aRECF BHFARIFPR pRewill now
& SEBFE o1t TVYVEd] 1164, wéﬁ &f gexemPl esoalpar wiiah sederence to

vi.ew and partial e oded . vie nd second enbodi ment
IR - TR EY TR, éE?Wln%SS |swhgéect|on view of a
third enbodi ment of the 15 projectile; Figure 4 is a

é%h%g V'%¥'£ $ﬁ€1£9rgéeélﬁnb@§§w5%§l ant Rabotdnel® of a
r e

porated rojectl shown in Figures 1-3;
zmr@@w:elg im acg@@tia@ﬁevwéﬁhoiihs BEESRBLF SPVEH LR e
seal that can be incorporated in the projectile shown
in Figures 1-3; 25 Figure 6 is_an end _view of .a base

S%hgu%%dpp%$n%rPaFE&BFpE?EFé8nlHl?WeaBPoFngFP& ded
i1 & if 65 dedondFegbbdimens afpahki arogecttide;vi ew of

a fourth enbodinment of the projectile; 30 Figure 8 is

a section view of a fifth enbodi nent of the
prng@relBelsFagaeetQOnsvaewapﬁlaltbe@@ erbRddmestt @f the

spEbfeE0Ppdl ment

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;

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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a eighth enbodi nent of the projectile; Figure 11 is a

section view of an enbodi nent1pf- an breech 5 sl eeve;

and Figure 12 is a section view of a ninth enbodi nent
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&0 an enbodi nent of the present invention.

ThF pgojec}ile 10 conprises a 15 substantially

i ndri_cal, body 12 haV|n rst (leadin end 14

SCbric (3 1a i Bard ph SppsuPodiighy s A, preecn

IgMéﬁVEH ameyity 18 is defined between the first end

14 and the second end 16. The first end 14 is cl osed

by a nose 20 having a flat face 34, the nose 20 20

R qurd i Medig e tsecbbay 1PewMof caveinthnephpdiment of the

gggsﬂ%ggn% the nose 20 is fornmed integrally with the
owever the nose can be forned separately of,

but subsequently pernmanently fixed or attached to the

body 12. Indeed the term"fixed" as used throughout

this 25 speC|f|catlon and_cIA t..where the
e e 2 i SESHEEE BY -‘SEgég—Eﬁﬁguage or
necessary |an|cat|on is used to nean permanently
and _may _in c
LGRS Sushg ¢ PialEELhE TUHALEARHERSD 85 Sapodinent
mﬁhﬁﬂmypreme@arinwénamOBO aThEcp§OJACG&éﬁtﬂ@yc@mprlses a

'p&%&é@g{a@( éyﬁiﬁ89§89%""bbﬁyn12t Bﬁv‘iﬁ? by fli&stA

rope ant, SO
dK%@@@é@g)ne@@elgaﬂnﬂyalsecﬂﬁﬂe(E§Pﬂﬂéﬁﬁérﬁ%la Op9051te
PEhEEL 6 24 Aﬁ beldrwht heavachase SeaﬁezﬁnbﬂabGEWeen the

O So3eCebil fy Ligalel Roabel BRgsSEondafd bt B 14 e
acloyedlioy prhoee 204hbviadvantagéodeicp Bdcattde nose 20
iﬂg?ﬁ&dffie&hﬁosﬁﬁgnBOGQd1%6 Moreover, in this
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. 1Indeed 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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into a conventional firearmsuch as a handgun, rifle
or larger calibre mlitary gan.- Upon pulling the
trigger of the firearm (not shown), a firing pin

Fhiel (6% 108 A MR 2 GRISIAKa S | ino & G Perdfilordh BC!
not shown) through a flash hole 28 fgrned in
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unds sipg a . cartr e.ca and
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6%98%%ﬁt ?é gﬁvepch%ngékemgean/2g?hb;E%865°k@ and

Sﬁ@#ﬁ¢Q@%mtl¥ 1n¥ﬁ|§h§oﬁPFFBHP@6ﬁgt6tbP§P EtFle thrust

Ls made wi t hout fatt(ﬁnd?nt frictional drag against the
ore or . 0 t he b
R
g&mapﬁiéyn@aaecarsnbdgantaablynéréab@ﬁlﬁﬁsstbﬁa@répellant
b#ﬁl ?% a?ﬁggggg%%? g ?89 d@EeﬁHthabndbﬁ§B§h@nrate,

This rises due to the
prefpaini #ethon tbapbPand2t RECRass t6F the BFOsEtEde) 10

1@ whereast+hB HBBe 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.

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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circunferential surface 32 of the body 12 and
protrude radially to forma substantial gas sea
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%é’ff&i'%? @ﬂQ eggea%ngrbfa @ngecorte erbgdicrante 10has -
proj ecti ses a c%llndrlcal body 212 with

a&%%ﬁ@y oEEoEE@ ﬁ leﬁﬁﬂtsé WY erdfigrae 8 SFels
aaftavibtyv2d8at hevabekbwaeniboligi adjaceslunthe gfecond end 16

[ 218, The f d f ]
SVBEEs B aforredRarty SPothesotlel safiutlbhe’ Bigst ena
| B4dbuy iabea234of3©hASHWBBh20he projtédisi leabpdlimend, the

2%%5%%2$0ogrEh@oEﬁgﬁeﬁhEE%ragig AR I3RS ROt on

rusto-coni cal shape reducing in dianeter in a
direction fromthe second end 216 to the first

engqdtd. 2Hawevar appeigetitie 220 odidide@rsling 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
elosed 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
redueing 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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Wty ot N6y BEOLAC! b1650: shoup bniEl aue@al,  thes

el ence the end_16
mmmtesj mtpmvémtsmgzgamﬂ%ﬁsaé RYvERE Q%#é‘ﬁﬁé‘&lon of

{}% Spd T QW €52 8l éﬁsﬁlefloéafﬁgl ﬁgstombepseabc&&le 210
a acent t he end 16. F| g ar¥8& a further
é#bd&ﬁﬁ#ﬁv%ﬁst OBQBJ ?|P8r§l hating~-a simlar
baS|c formto the 30 prOJectlles 10 and 210, and
ing a_subsfantia drkeabckedendiachavi ng

f ?%%h g ?%a?l %gég % anelnte ral nose
2o etthilae bﬂdaﬁ¢62@ﬂ pﬁeln the conflguratlon 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.
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projectile 310 has a leading face 334 of a dianeter
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projectile 310 is provided with an additional mass
344 which is attached to the body 312 at the first
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~ ad5barh@t wforrudespoadballir dawarfisoandhilsh regeived

P{ﬁfﬁ'ée §%9uhfe%éﬁFgal %9800€S§5§4@okﬁe@eﬁhpkﬁ%|Hbdy

gure owever it can be SO|Id
d@b%nﬁmh@abﬁ @ﬁethﬁdﬂPﬁéné?oﬁas?her@&gﬁggﬂenGr Afgyhe lip
cofh ai R @Helg@é\et3§2néfté&eleémyoauach@anmw fa@®. 344 to

4
SoBasackedlf o0 L5 kbt alFPoPEPElT Rt tGR (TS ghiz 326
| ext Eh@sr eadialhe bfseheehbd?63il8 .ri Amedsecheiting skirt 346
provided wi.bl 2.l aber abby £XteRdnngntl 8398 34 Gnd the

mani pu convent i onal raction
neghani shrchafesgntia Sspﬁéace 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.
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PCT/ AU2005/ 000473 - 17 In-Figure 5, the base 26 is
configured as a conventional rimess base having a

fiﬁnﬁﬁgééeog,sgﬁélﬁésg'§€E§§rc6ﬂ§ing%@ AasCanedvFentional
circunferential recess 58. 5 Fi %ure 6 Sliav\il\%s %n e% a
VF el eFst hasBabBaviegl @261argeprinef STR e (PSS r$dd a2

i Witheaeabadhtentsrdasceirbadiaboveceski G@dr.e 7 shows a
projectile 410 according to a fourth enbodi nent

havi ng the sanme basic formas earlier enbodinents and
cpigurei 6gshowyl andendavikbwedpf4the baseppesilt @6 igngt primer
a second.en 1 , ' 1 +ql]

VOLUESF BPoRerrasP 535 SHRSRtnhes) sl Bt dbove.
4pfgumad7asbave senrirodgetifgt 4dfalsadiswy ity 4 fpurth

a S ' 4 1 j i 18 AkQ:
SRR Bt e B e o

ePghedsBans S49DWRPERTEREBAd 2alide Tt + Bk

Coh Hgg.%ée@tcij!r%:tl sudf @f@%oﬁ@lze@lfdst mG_4bp¢|m64;1.%x amalzlity 418
protrude radi y t orm a.substantial_gas s

ageitAsrg an'iH@F 8%rPEHP§3&ﬁFim42§nf%bgé§e§¥%§ prioTmed
ohobar e, otnA0 at baski sealmil2eormhat cealle Preojaatite 418
410 s fired.. The . 30 are arranged as two sets
4%8§4§Bp8§%%50§ ﬁgdigggégﬁé 430. One set 462 is

adj acent the second end 416 while the second set 460

'i %‘h@ogg‘gqe ward stifee ofiigrsir 19 onft kb ilter OB éntdigoy

nose J.In this enbodi nent, the 25 seals 430, are

f heeBTONLEdOR 10f W\t FeSuf 41 Whi Gl ST ARPL an

}/Vbhlﬁekh%iiﬁﬁlhﬁe&%r&fiaﬂh%xﬁffﬁcﬁltdjze 4o trshdyedy M12 and
igure 1, t .S s .43 ' il-e ' .

pBﬁl CEW Iry?%tlﬁﬁ Y Aén%é)%{ﬁ“en Fsy}g%ggﬁéls%lalé%os%fsaogamﬁ

mane inegdi loj rbefrdiemeth tdra lc svrdcrcaniath bl haxe joxg barrel of

Wlt&,]%' 31 A6 affxfogd Wifi h MBRP Yo RS 1 @ Bf RSt Mee®as The

seal is achieved w tlh m ni mal 1'oss of bul | et erﬁeré;%/.four

Theadsojde® iare arryangahers ding &1als rhil <84 i %8¢
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. Consequently, each seal 430 is
more readily deforméd 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 propellant 422 is contained

c%ﬂ\ %ﬁedfé eﬁ'}{r?erd'%aﬁlété@%@%ﬂ,eséa{m;@ ipgformmehe

froma mat |s not S|$n|f|§§ntly
amQ@N@HmQ%éh%ﬂ@ﬂﬁm%iWE&HH
412 should be nmade of material which is softer than

th t | of the b hst and_t .
Higept B8 (HS NG b QR R TRFY ot FEof PhBSETal
RroRel |1aﬁtndlt22s,1¢:|it9f mmtm atkreesisvefon 16he Weabody df2a

t th d '
Sk A5, 25 AU B pEsc. Rl A9 Bolad 2Bl eEL5ha
Mh:a:maﬁsersmftamlmmnutee goeserd al naf thephasreh- by

tﬁ?%h&;% ?élgg eﬁﬁ% . éjﬁ%?éé Q@ré%&@neﬁgﬁ'@ér 8dring

|daﬁlﬁgnﬁtxﬁnt%% gm%ew%pmﬁm.a@%e4%%i| Fﬁ|w&%%s§thkPﬁés of
caip bgu & edugeteonbé Chs athevsaadhasgeofaghenbody

of _propel]lant_422 to be cont I ned ln the cavit

A% T teotal t RRCHBUTEAL2 %&p H‘T’ nﬁ‘%\fﬂﬂ‘gbﬁnﬁngm%ﬁﬁ sleeve
figd s A& gire Badepial swmomopndergeeslmiaémaitdi ng
toafifth odlmsn WhIC 4! :
B TE BT RCe e Goperat g By afcidGrarion (uhen
bastiwafedtwies thah bﬁdyhesazeemppééﬂbe efbyss1hy bLhe,
EHhéfﬁ%%%ﬁj Po§ﬁe5§9§§% e@@4 5@ﬂe6@a@§5€h§@ﬁhe§%60f the

suppor 25 and an internal

davﬁry4538cn@|EEngeauvaﬂuwﬁleh pibBWE| antargss. apgynt of

Hé@&ﬁ@iiéﬁtfyﬁtheb B@nabhﬁgﬁngﬂoﬂy83154@heseabung 418
seals 530 jn |V|dua

SRR BBV n hanCFRETCr§YL HACRE G BRERFE 3151me;

projectile 510, each ring 538 is hollow and contains

f b : 5 .
FopEte: peaBhycrd p PERDoFRL S R10 aCpefRIS o 0 £ fen
meﬂbodlmene whagh 538samelaéf§Pn§aebyr@éﬁpééﬂ@ng1ph§hown

rifl #gubt Bi Bnihenbankek. 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 compfises 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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fpgéﬁ§c§1§80!’3\§Oaahﬁngh%?’%a%%etlh%rﬁr eﬂa%cféﬁ f&'@ life of
urlngaalrln As shown in the insert, ricant

568e F&hn al ong the outer C|rcunferent|al surface
of the body 512. It wll be appreciated that

a%%ernateﬁ%orns of lubricant 10 coul% §F used on each
rTRg 53850hi 1B SEPPrCaénPéoiig et Re™Yans § pupiectile
| bbbi dating fimchgon. ABoshewanphe the ihgeritcanthe lubricant
ngggrigldgg daggnnghle@u@%rsggg%kh?ern%Ffé suﬁﬁ?ce of

ext er nal ace 0 e rin i'vely,

rFhg BQ@YC@@Bd be made of a lubricating material, such
as 15 TEFLCN It wll also be appreC|ated t hat the
ternms,_"lubricant” and "l ubricating", as used

t hE otighbubet APRreshated fhptonl targate &ogas f defagicant
nabewabé wBeghonr edugertihg bBIBCWHhAN HEIHHIBAN sxhieving the

til 20 Fi 9
DRSS Spfefibef LoRTEatinedtiseRgsy o Far Sremble, a
ehbbdluent manprualngoaldybendppdabdba@yaﬁh&aunngxﬁd(the

eggéegﬁl apd,- 618, @dtﬂ @gslqgvfs@g t%%glaw\fl%lvydt N&e

bet ween t e en
ong b8 Bpernidt bszmadvr:h@fpaojle@tmrzét@m metrw,@l suc_:h as

l @Eﬁﬂ@ﬁ' lyrfopaed seabs b@3Qppr£G§a%%al Sch%%o e s
an outer circunferential surface 2 of the

g\}b’éi%a% ﬁ?@t E:H‘é’rﬁﬁéltépgy t 85f b‘nsﬁdsc‘}hgoughout this
S@bé&ﬂﬂit@tlgﬁS seal iaganast aB d@mehecmfaa:laﬁl%rl@twraﬂch

S t he. 0 I 0

b eCE, Rhep PR BE pCbel Rkl APk Bar TR B Bagren. of
adj weapon.t he second end 616 whil e the second seal'630

is formed toward the first end 614 but inboard of the

nose 620,
Figure 9 shows a progectlle 610 according to a 51xth

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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2005/ 000=173 - 20 "cartridg@?® that initially houses

the projectile 610. The case 668 conprises a tube 670
vm'behtmdgb@s edaer inseabedyaho@eesemﬁldopmjm1&2651o

h 668. I
CR8%LFanel PAR Ce55Taren A (HECs bivoPRacH d B drg
t beaped] ett bhe 6b6 by aobheefﬁﬂédpndwudﬁﬁwxnkthaeﬁasﬁ 668.

CTHEIRINe ﬁe bet 0580 DRk 23Xl altll-%z QS9N G £ &Jfrkfh:hn the

caSse 1S open Ssuc a pOI‘tI on O
pp@pé@pitnéeeﬁoOpnartn&deéleb@y@a@qtﬁéeo&é& ighd-@fbe Helred

t Hﬁeoﬁéﬁ al8akekai Bft he w@a?io%‘:t i & f&fé WtHuh 250 418,

case prior to firing, the open end ,of the tube

6POPPS§ e} eﬁfir LcthepsyPag i’ Hstth%éaﬁeoﬂectqnee FirEh ghat a
Phoieh cB24 fi $heeplrbdllcotideppant ed durudees hasmri@&hd f@en

CER R p BB DR o (REESE wi i
weapokaset biolBe priiloe pnor Menri®2y dcaesiopen tertd afgrihie tube

t . ¥
cgoech 8 ame il SRl gL pddee Tl
ppypakiraf 4623 tcend:eﬁllég'r supponkestudl rdre hafe el unes

of gas. The continued 20 deflagration of the
propellant 622 increases th pressure

of e gas .
Wt §28Ke 688dy COTEAFRINT ¢ eélq'eg’c?re’sn%erted
LQ}!&SIO Wher Bridhent bifma weatﬁaﬁl casaﬁ fﬁ&&r@gpaﬂo ot oﬁg@eapdh '
(0] ect.l Wt nt ase as
DPrrakte PhE SRt Sk dribind 1S B Rtk Ty e o
25 liamtee r(malt shph@pethdUQhIaﬂﬂidﬁh)hqmﬁLﬁﬂ&KﬁQ#me®ase the
626,50 RRgPel lr*nri% 'Jah & UL e Iﬂ&p%hqaa{torm he Q%@l@g?x.date,

subsequent | e surroundi ng at nosphere. The case

6B CEHISA RG] Ia{r)?leaé’toéué‘:?sar?fad?é‘rﬁ or T &ifaHtier
pﬁ@lfﬁ%‘g‘ﬂa@idnn oFC &0l e aM1ldh te I iRt sa s ttee pressure

R Ben 51 SBEH P T QAN e, Sy T18e i sggsure

6@@aichaxnde ltecveiumihea‘e the crimp on the case 668 can no
longer hold the projectile 610 within the case 668. The
gae 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
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and conprises a cylindrical body 712 Patent provided
by Sughrue Mon, PLLC - http:21ww. sughrue.com WD
2005/095884 PCT/ AU2005/ 000473 21 having a first end
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seal s 730 exten abouyt t nf
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Theoproﬂenglrediimlystonipralaysab§@ap¢@@ﬂd@@5msﬁﬁﬂn a
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erent s e and configuration to the cgse 668. .
|ha§§e@| il &het ﬁérea§@ fyem W§1F§1péfn€dp§t9@l?cttﬁ§te &k s
| 81 @e8econd cavity 772 between the tube 770 and the
outer circunferential surface of the body 712. The
second cavity 772 can be 20 filled with additiona
anerkaﬂéctIme addi isonal tipidgelkllant pprooviddet wiitthim a

t he seg Vi, n have different deflagration
cﬁg?SCtgg %?CSEX én cé%pared with the propellant 722
contained within the cavity 718. For exanple, the

p&ﬁg%h@@t 7682 hBRkvRe ﬁlagwsr R I Va8 25 Afpar ed

at contalned within the second cavit
Frgnféoeragdprcts iheuressr 588podilRe MR r e case
pWeBe@blkapegba whiceh the tokthiehe same geneml darimas 72

R SHPREnEbea R iR5otar B0 1 s, buaR A e ony i
bedyfat2 bdvicheg @oﬂwr§ﬂ28ndT@£4SemﬂmanﬁﬁmUM3%ﬁiﬂﬂﬂﬁ be
end1948 ARn BhRgtabnuif peRL1A%8® . The additional
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
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 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
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“@é@?ro@i&gaeﬁétwébﬁ @Eérﬁﬁéééhfb@ﬁetB§3b6©ﬂcbabQé& bore
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re m th s 910 I [
ﬁr%%2%8F¥eB§$ ng e seals as annular rings

anar axial surfaces 9.61 and 962 and
constant di aneter inner and outer radial faces 963 and.

ZghgﬁéroggEEQQE g&hedgkggygsfggg @b&ﬁh%fMEMHodhm%nts'"”””“” |

, are formed with a ste
cbawggr ﬁﬁpéﬁatﬁaﬂeﬁél&gf 5ARERd S¥Fd éép&?*epart%lﬁﬁt@é? 210
agfo@nCoAt FQQQE&S: 2dowgs rbeaingeened sshald ouer apofinnen ar

966. Th dt t he. first |

CREAGE i by OPRE=35LBIPPRY PRIGL S35 ome & tinangh o6 and

oéohbéaﬂecdmdmﬁmetlanneQGGndsoatsa eqddlal Eades \Wibdk lend

ohghhe ?gg%hgg r%%%?g%% vesTBﬁdeﬁﬁhﬁH\ﬁﬂﬁﬂﬁ&ﬁﬁ“%eallng
wn of

portion as a t epped section")
eashagr 830e siig , naE@ ﬁ@lrmﬁdrrﬁ’ﬂéht R t e 9t g tion

batyess hhefWhtiderdicrepleer pofrttike BELY, and a contiguous
downstream second shallower portion 966. The width of
the first portion 965 is equal to the width of the
seallng rings 930, while the depth of the second portlon
966 is also equal to the width of the seallng rlngs 930.
The width of the second portion 966 (also “known as a
“stepped sectlon”) of each groove is marglnally 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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When the projectile 910 is 35 fired, the sealing rings
930 act to prevent bypass of 2&xpandi ng hi gh pressure
gases of the burning propellant which urges the

péejﬁﬁiéﬁetgﬂg EﬂéoségﬁlﬁérE@hg§0930955e dB¥befled to seat

provi ded rue
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PETE ALROEEE009473 - 23 at which time the sealing

rings 930 are deformed to seat in the groove 930 and

in particular the portion 966 of the groove 930. 5 In
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I'ts over a conventi onal round Iess:propel ant
f@algp@apeef@@quvqﬂﬁgﬁﬁﬁng within the barrel 'and tend to

reduce 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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thus a flatter projectile trajectory can be achieved.
35 In addition it is also believed that embodi ments of
the present |nvention nay enj oy one or nore of the

follo MEled@nventional rounds: Patent
prOV|g%ggby§%U ue M on BLLE -
mttp SEGMORETORAND 005/ 095884

RCT/ Ay%gg@ego%al ardthni tiQMe fwd B afdtira ngie@s tyumber

f ewer conponent parts; reduced total amrunition
wei ghtff &PURd§iiven nunber of rounds; 5 sinpler
lar eeCﬁlﬁfFﬂ%nI}:ﬁ:meldh anquiiteniser dasi gnedrods eedds igned he
prOJe ile e . eld tio0 fo t e
et cﬁh %%ﬁ gcher pc:ryO élgc&?la (ﬂl (l)rEe}%T: né%{‘gﬁ%%%%n of
deS|gmmé emﬂnauﬂnn:amﬁuﬁﬂeqnﬂrxo shorter cycle breech
NG el d M nary 12sd i Hgrp&sbodbarghed
haV|ng gﬂ{out épaneter of the ¢ Ilréﬁﬁ%aJ bodg of
99% ofaqu@laitrirﬁémeaﬂoghéi@ & shRrBar reyche
successfdmidred froma 15 weapon. It is enV|saged
that the outer dianmeter of the cylindrical body could
be up to 99% of the inner dianeter of the barrel.
\ﬂﬂﬁﬁﬁgtﬂﬁ?rﬂmﬂﬁafyﬂuésthmgs ambodimentdi haeirg an outer
eater t that c gy, ¢t
i G T iRl BORGTBE, P9Fhor, Bhie PHbEE
Qﬁ%mmté::f)ﬁ% olf.h¢ Heairebrweransueress fuhdybiirer., fF@F‘ a

o o} 0
AR | Dofe e dgEouhat ghé”g*é%?;nﬁéb’é‘?t%%"f ehe

govhindrigml | eRPuhdt e P Fﬂe9BarPél gnd"PRE di8meter
Qi BFhe GbAPRI B thih@tsenésSéamgl ghbaldi hhve bheouter

UG CLr S50 AR BLe Bp HORC AR B bBapoTene
outer diameter of the seals should be w1tg1n the 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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fire such projectiles contained within a tapered case,
or cartridge. In order for @%j-ectiles having a
cylindrical body (as shown in figures 1 to 3, 7 and

Shote)be fqlﬂeed)ré‘écqmﬁé/@ﬂ@mmqya@ga atlﬁﬂl@@él&da;b@le@h
a_ breech sl eeve 35 810t§_2£rOV| shown |£ ure
T

ERTOTE ST 2 aTREE B (e br Lo, Sremybe
phapedtia d i10 tdwrt aperfidnprofi | eanfpase. t aplee edhroughway

%@e“ Ao e TR PR s S0 Y5548 BEeecn
RCEAIR BI3Y 0003 int@Falkmwnjacadhel brdetines eaveasadlel
*&%% a dity %%%‘V@yﬂéﬁﬁe &% Qugh, W gha @ pral éﬁ&' be §H§h

s, for exa ectile 10 shown in ure
m%§l€m€e t&ﬂr(bd'@m:}ﬂ- V1B PEOHRFT hd Jlfﬂs)t‘t"h'élg

i RHwaH T d B8 & 8lth Pl ddei g e@ﬁhtﬁes%ﬁéyécﬁi@e Theo the
internal surface 814 defines a paralle tube 818 and
®raamtel portion 820 at one end of the breech sleeve .
810 to guide a projectile into the throughway 816

d d f
T B b e i e TAFE | (8 k8 PP, pHECELer
$Mﬁﬁﬁﬂ£i£ﬂ2(ﬂftﬁhekbmﬁﬁﬂhs$b%$@e8&@009ﬁnbbenmﬁﬁ#fé§d from
§ﬂ5WnSQ9W§bf€ éﬂétpfgflPéoéflEh@fbkgécﬁr8§cﬁ ehosen

osen weapon or exa br eech a Wwea
rma;apmVe tRRr  ersamgake |"ehlet}a%913<ah pér i YREPER may ave two

- qidferent Eﬁﬁﬁﬁ%ﬁ”ﬁbrﬁﬁéﬁénéil&Efferbﬁ@ bBrefeheok .t he

weapon rmay be a parallel . tubular sha
o B 2y Ghe | 558 BPEEFCR naih FHR WPARGR BPYngfeP BRTallel
the e F eéh&ﬁehhftl\i\ﬁ@p@iﬂnéﬁefhelﬁ)gheab ibegee 8hencahe

he r ey m h nd/ or
rétt ??e é#%ﬁd5$e gprgilggsgPE§®gmgggon ‘to be
used mnth ei t her conventlonal anmmunition or a

HﬁﬂéQ%Eéé@ha§1é59ém81@ ééﬁubésrémBQea @om Eﬁelﬁregéh of
t enbodinents of the present entlg aye

gdey weapon and/or refitted 1f requlre 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. 1In 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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departing fromthe basic inventive concepts. For
exanpl e, the nose 20 may be magde 30 of numerous
different configurations i ncluding flat, rounded,

nte S or u Sultable
Si erei ng Oje,&iq%dlé/m%ie pr o%g{f’:g%ffgé maﬂig@ Y
@@m:mtogr m,iinaar Hbinay, RRIRE HRCHAY ll&%nﬁuﬂ%?gidﬁsmn
?}2‘ A Rardi s @rc tdhe of apetbant Izﬁuﬁay conpri se

5 coﬁ%ination of say two or nore granul ar
propellants of different deflagration characteristics

(hee: bldcﬁzstlZPL&’a\'h 15 s © VE vt nzalgﬁ Bemaes ngfaddEfeorak

propul sive force Patent rOVI e S

R Y e AP O sBe Yt Yo Ruring

Eﬁﬁkﬂkﬂﬂﬂ5/00ﬂﬁ?38xamﬁﬁe aiherboﬁg bR ojnert beemagpt §rom
kﬁiﬁ%ruﬁ%ﬁ fanXaéﬁiﬂgglfroﬂe§8ﬁ§50§tBEk”EBIZinHEﬁtlon

er cussi on pri ner and an el ectric
(mouﬂd&dr(nﬂkiﬁwmaﬁ¢ Yy 5thaebeddy 3 oma¥nPEeMReGe FEPBNA

L1 YRS a i 41 £6$Mhi GRL €81 AhEhiBAY FRBRY SOlld stock,
erent types of manufacturin processes

[

Safipl e tameedodyu1ohaeyOhePhET egrgﬁﬁnglggylggmber of
rgﬁéﬂdé&diﬁﬁ@iﬂéériﬁ@nmaﬁhfdcsho¢hg pracppee5|onln

nmoul ded. Alternately,the b dy

RAE} tHP1 kg PY Yo%zmﬂ?¥h8 F's négﬂg%gg Fg%%% él §h§mg}s °oF
sé ek, pasast cedlahpsile pahebédlor pressed using any

nunber of standard engi neeri ng manufacturing

practices. In addition the body 12 may be made fr.0
rebébinipatynbestdng Beenipdperted B@O@sir@%tér wth a

léo%?eﬁéaénéfysE§§§|Eﬁdhgéaﬂﬁdméabe6fgQﬁﬂmkﬁﬁu|E&eMﬂmlnary
nmade of st eel al s .nrade

f
P¥%$Fh¥ﬂa?§s ?égpiﬁadﬁsggsasgo°§dF€§ g& goo% F &5y made
V\bf hb_aabgdytﬂadbodgf hbvasg, inegredy yhdomed measdisawhich
forned. seal s mhi % are al so made of brass. Al so,
i ATRi JLPR 3 ?ﬁeonass Z'is shown as having a single
continuous lip 50 seated in a groove 52. However the

lkfso, 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.

All 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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al so be appreciated that enbodi nents of the

projectile in accordance wit+21he present enbodi nent

can 30 be fired fromconventional parallel-chanbered
bfigecdn {1535 0B: M A§othe ayv aRdi bhcatboBsr eaunoed: Al l
such nodi fications and variations together with

ot hers that woul d be obvious to a person of ordinary

3b. SKPA|p£65é@@1ﬁétf@fefﬂeeﬂgdoﬁa be aﬁbhkmeﬂhefsaoweapon,
of t ent.invention th nature o

dte]?%%ﬁ“ﬁ’g BRBHE nen abghet (aLap E mﬁ?%g %ée%ttﬁ
apprepuctesti 1o ai . Pat ent prOV|ded by Sughrue M on, PLLC

- http;/ 0 4 d
par] Ao SR OLa By SO Tz i TBeE: ?”rlntr]?%:mt an

i seeond oaxbaklusoppPsdis: ends AaphopeCBVEEY S finegddetween
oHﬁeoflfspaéﬁﬁlaﬁé @hée§898nd bhe Bak Bblavigné Jnantity

i nner di aneter, gectl e 5 cao

s@%sfhﬁ$¥é?¥9pﬁ%lﬁﬂﬁr|5 £ 568?thPQhE@hgbngﬁﬁsegbéah@'nose

afiﬁéaYt@pﬁﬁélb@d?ﬂd&héndyalﬁatutﬁld&bﬁﬂe&abQEMBenflrst
the f §£ en for ho

sec e .
q%%ﬁ??t a%?t?FryPlﬁgobE|?§ﬁF @%ﬁg Flrst iaﬁﬁﬁfter ot
cthsedabyed andeott® brxmdreoQKDQVBSdﬁxthéhyg indrica
b%9¥cgﬂ¥é9%n@i£?i?taPBHEeﬁndbﬁ%% eE drant8ss idrace
nner dianeter o the barre one or nore
gpbovee exdvndragrectiventepsdst isﬁlalt)?dat}élutthﬁw Bift & more

'beSHG&§re85bﬁlséHEf§6%me@fsbbﬁrBQ@My'E&Sﬂﬁﬁi&xﬁhseﬂks

t ed th h |
SEpaF BREF 99 0Ta8he Gy Tad Chsr BORYA Ry Bl  FPHGC el
t BeabodyaiAstoam anakhks tdmricualf ereeali sdgamstacn dnndre
hgé%%%ierSggha%egﬂrkg%gngaetQ%c&ﬁﬁw5ﬁbefﬁﬁﬁéﬁ¥¥g eater

4 second oute reater than or equa
t bhaheornagnadi &cetbe. inper. dlﬁ@eﬁﬁﬁ'ectlle accor di ng
to claimwherein each groove conprises a first

portlon and caontiguous portion, . .
The projectile according to claim wherein each

groove comprises a first portion and contiguous portiomn,
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 eqgual 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

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



the first portion being forward of the second portion
in a direction of firing of the projectile, where the

WORNSVsES portion is of a greater depth than tHEI/A¢0051e)0473

10

15

20

25

30

35

portion. 3. The projection according to claim?2
wherein the first portion_-hag a width equal to a

width of the seal. Preferably the second portion has
a_depth.equal to.the I qt ddie sead. 4. The
bPBFgcaﬁﬁgegggor&?%gpg o%gcﬁ\@é:l %1%2%{% 3 V\h:r?je'i n the

second pobsitenthadly wivddmdgriemle Padanid- i F et e
gEE%ﬁ” agclﬁgigﬁc BB%O@'i%@te?{dsa%d he ddvisty Qué®ined between
I'anet er. 5. %FOJeCtI|efO({)eglrln ut of a ntit
bher SLrst gngeapeh the FEIRHT DNy A Pty
et erlople1aR6¢ thawiheg fak s tPairehtbqiray i aless &y 1Bughruese fixed

Mon, PLLG ™ MuLp: T b SUALY e, G0 N0 20051 D55 4o er

griemealdd evhdeprissilegss atsubstlantimiey &anades cafhe

body w t.h first. and . i al | y: - s 284
Sty Sy vy BRI B4 1 JappRam i e patls and

end f @t Aeladimere Qe eGP rIpRLT a3, OLR8Tf i r st
%'].l‘}é?lgdfég: (Htgl%?d - 8 AOSSE TEE bod®, t 8EcROg¥alt PEotruding
Syrindrical bo

_ y having a first outer _dianeter ich_.
iradiadd vt fmem Hde MR dFAntter, 2t H SE?ﬂPFhﬁii ES%'!‘\ﬁj bodgirst
kel N Bde iGfcumnfdrédit vt esuefacandf athéehstreheasdahaving
ext endi ng about an outer 10 circu ept j.ak. f f
EhE B BT SEHSTO (TG r B FUC £ b FndEehy

@i dnstre absd@ndl ato seal gegatest than thaeinner diameter
ciyecynferential " face the bharrg fdoBamkRe o a =
SEGHE Sty A FEGH et CrRan e R PP HEEE o®
darmi@matrekiegual to or greater than the inner '

gi ametile éiq%oéhé f@e@@ﬁ%atéf@?m ilseas_tt@nﬁtﬁaal the
ei ng made of, a second, nateri erein. n
RAEr¢hImMa ke iRt era’?‘ﬁaﬁh?h 1r’5§r W@Pgﬁﬁ?er iléil ,?’azfﬁ%%t %gan
finstcsdded imdtésidnrder than the second material. 20

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
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seal positioned near the second end of the body. 25 7.
A projectile for firing out @9 & barrel of a weapon,
the barrel having an inner dianeter, the projectile

gggﬁrbslggg&%niﬁgﬁt§ﬁhﬁagdéfﬁéﬂ'EH'iﬁﬂeﬁxﬁﬁdeﬁfbrentlal

second axi all'y opposite ends and.a c V|ty

dufince 6 iben DTS I AKEhG: FRETHD ShtehFEHIFTD
BeledicRg ar@warhd ¥ir@ft Qﬁﬁcﬂﬁ% | @iime tdre dnd seéqeant ﬂ:xm cng

cl osed by _a ngﬁf f.i xed e bqﬁg thgbqﬁééfdrlcal
E§@?tﬁ/<¥wtﬁ’§ma & JPNS5R an?ﬁ Freter  FASPFHAR the

i nner wiicar@irera dfidte dmr reff semits 35 Gispesed nepr the
ets  of allt C d; dth

3ae sl v Rt o SHRFECLe S ppgegoasarche
eectorgeandurotruding radially fromthe body to Patent
provi ded by Sughrue M on, PLLC -

http://ww. sughrue. com WO 2005/ 095884

BCT/ AR a0 o043 Lo dfiringn euupktanPprareledf & weapon,

92l AnirAl INReIngi it Widesendi @het&t) f eie ptofbetile
barrel, having a second outer dianeter greater than
I issindut er di aneter and equal to or greater than

the i nperush paret 211 Df ¢yibibariehd] Bodkeweth &ifpesend
%ﬁ%sew%ii %%S D054 D&AL %ﬁ'ﬁ af E5§Et§ngei‘ﬁlﬂe@ kd>etween

I's di Spose second

 &he\ firnjtecend earidrtiie réagondt cod ’éogahpéfiléﬁ a quantity

%%% f{Eﬁ@e DRL " £ rHAVERY E@lhﬁn@&ogéénﬁyeé,nbb@ fixed
Dt ojecty Te

onprising: _a, substantriall

| Umdytlv@tbpdylr sthangylseéphaaixPayy gy Bgl F‘e éﬁﬁg SRGET

a3 Cavb t & dghi a8 di et veenchihethir shnenddandetke sEcahe

end for holding a quantity 15 of propellant, the first
Tet hg®tfosed by a nose fixed to the body, the

cyl i ndsheabr bodye hagahg extendinguabputdean@ti&Efrnhi ch

igiéggﬁféggﬂtigf LppeLdi geetfe BbalNeeach seal protruding
radially from the body to form a substantial seal against
an inner circumferential surface of the barrelland 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.
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substanti al seal against an inner circunferentia
surface of the barrel and ha’dmg- a second outer
dlaﬂeter wherein the one or nore seals is provided

t

Wit Catd O dBAdS %éU@Iéfﬁtfot\k}ﬁ bainebach
as the ?’éﬁ% ?%?IS fired t%rou h the bar re? 9. Tﬁg
S RrREROAREN Hhgt ks %@P%%O%fa%@ AP HRL 5ROUGHSPEPRA

?orltelt%ﬁ{ Gﬂb I'?ed Oflil.%g]@Tmh Bon Sbéﬂ:igfeﬂoﬁ\e@ﬁdabﬁl yhe38econd
rom.the bo e opectile accordin

R Janch dieer eIt G (het o np By EBer PRSI GrGt B ohtlere
bﬂﬂy:ﬂﬁréﬂwﬁﬁﬁtldmtfsaofespgneawercﬂeputhhentthe second
%ﬁ’ v.e for seating each 35 ring. Patent provided by

&M on, PLLC - http://ww. sughrue. com WO
2005/ 095884 PCT/ AU2005/ 000473 30 11. The projectile

aCLor djaNg [ISPofé@f:méoac‘f@Sf&ngeE‘Shclg!‘LfHOYQ Grﬁ&'@éhﬁe&hé

fir'st portion and contl guous Second portion,
fi¥rst ATt Hen bean g@ 6t kR dedrat hEosacyhdthpait Fg‘ Fegl-

B reed+om -Pfchdr 88008 HOLLPHA] BELI hedephtr eqhalheo the
first portlon IS gf a greater depth than the second
gordtRy Pt 19he 1H83hr oj ectil e according to claim 11l

wherein the first portion has a width equal to a

" gt B ESERRALL i, BEnRY extigan: o

ok Djwieet ¢ en atber deagndopanyionehss élwﬂ§§h19r@ﬁtef2than a

' {@f%%feﬁ@é Esg%enpeﬁé' QBcBAS aiwndtRronea ehet Famst

erence between the second di aneter and the
fouler odtapreleHreter. 14. A projectile for firing out
of a barrel of a weapon, the barrel having an inner

dianterprgggc '?ge%gkl%i%gngogBEi%%n%:barrel of a weapon,
the barrel having an inner diameter, the projectile
comprlslng

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
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a quantity of propellant, the first end being cl osed
by a nose fixed 25 to the hody; -and, a primer for
igniting the propellant, the prinmer supported by the

cykl kca : i,Rhoar. t he secon
eﬁdb@%EF%ehggggﬁé%?gé%gﬁg%ﬁglégﬁiéﬁﬁfgn%ﬁéhﬁ??% ¢horthe
f PRFR§Lout of a barrel of a weapon, the barrel having

an i nnar besamakarn, dieiRiPited ideorkPBHd $AFhH@
body with first and second

substanti.al Ly cylindrical

a?ViFP@réﬁﬁ sPP&¥nds and a cavity defined between 35
the fi aspr&méﬁarffd)ﬂ h@rﬁ&ﬁ@igd terd pltitzipﬁlmgarﬁt Auad i;%]}’in‘i’%r

p I the first .en ei n ose y a nose fixe
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out er Pheebaspr seiadedpenisgglrfuerMiomi BldiC of the primer
h " r .
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t REOPRALANY| hReeECapR tirem e slecoadagwl sefalthe osi ng

t bpl1spaendagndoal, .t he cylindrical body; 5 a prinmer

for igniting the propellant, the priner being

supported by the base seal; and the base seal opening

al6er Thai proneetillke apicordingt Qoftldlgwﬂga_sae%ﬁorlcai ]lj\ﬁféi*ein
durin f ation of the opel Lant to escape from
RRErBa0E' Lags Locehel 'Sy BRAREATLCLS eSO
pPyj tbei d@sescordidngeo dordnm Géfdrgta tdler eifh thde
bgsspetthnts £A oS t he b seal_.is ruptured -
Eg ?ﬁe gages pr%ggggzggggﬁhg ggﬁl%%%&t%%ﬁldf the 15
propel | ant, thereby opening the base seal. 17. The

povt f orhe ﬁﬁﬁ@fglﬂg E@c@&@&ﬁblﬁpoﬁlégmwh@r@ﬂ1lﬁjWﬁerein
béﬁ% %eal_lsaéorneg so that |% Es.consuned durin ]
defT agrati BRof LEhECpPEReFPaRfatt f&r &6y COpSHIES ing

s@éaflagration 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
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primer can propagate through the flash hole to the
propellant. 25 19. A projectike for firing out of a
barrel of a weapon, the barrel having an inner

YATEhfen pECHPLREE 81 SRTRLCE) Y. ChcS MRS AN LA thaving

second_axi al fy
o@p@@c@@deﬁdgean@lameﬁert graateredhpe Rosh thee Finsy outer

efda8dethgngeenadi ghdrf aaamglt@trnlafatmamxtnel ,0fthe at
Cl O0Sse

propel | ant, irst en i_n
CyPRREr RS Sﬁﬁgy{)ﬁé{}gnﬁ‘agef BEof Serercumateranlieand
t han ahﬁasgnattdcherat ev ahet bedyapnél ex3®nztinieaster the
g gxtending about an outer circunferentia

?Fﬁ e ©Bf -t he body, each seal protruding radially
fromthe body to forma substantial seal against

P??en T&%ﬁ# g%c9¥1§uggg%?g %ntophﬁglm 19 wherein the

rue. com
P@ﬁ%\UQQIDEI@S@&?@ Sszrtaﬁhaﬁnéﬂlré”pﬁl@@ﬁé\rmn%on of the

sybhigceaghcthe baer eirardehavi ng a second outer
di aneter greater than both the first outer dianeter

and the inner dianeter of the barrel, the at | east
OIE Seahebpkageﬁadeeohc&ogédm@dtmatdaim 2 Canvdher el marsse

ached to_the body ex r Hhhe,
eﬁ 1L 50CCFREBrSj ect it eggbgér% lF% 24 ﬂgﬁﬂgﬂ(erV1ded
tWéthmese oonpprsemenbskiss prprtamds@agr cr@mhsaldmdrrtwaﬁds and
of nENg,ad 0 he ¥1§gjsag?1rét otrh%ofrler e fAl rel®ving the

projectife ac aim 20 wherein_the skirt
CORPr PEeHOXR mﬁw@?—réu Félmaﬁe@afeﬁtqtﬂchslm e JaRA d&y the
WobRyone or nore nmenbers protruding radially inwards
and 15 t he body conprises one or nore seats for
receiving the one or nore nenbers thereby attaching

t b2 .maghet projectidey according to claim .21 wherein the

skirt comprises one member and the body comprises one
seat where the member is a circumferential 1lip 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.
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and the seat is a groove which receives the lip. 23.
The projectile according to dxiin 22 wherein the 25
skirt extends radially of the body to forma

Stafﬁ %urﬁli@t%&&%b&WI@ﬁ bhe Bﬁdylamﬂsam 25

i nner ntjal surface of the barrel E
vﬁs&mrt reﬁﬁhvﬁﬁ% %%éﬂ%ﬁ%&%ﬁ*ﬁeul%l??%ﬂg 39 §£1a+he

projectile according to claim@8 wherein the

| ubrication nea ri se t|n

Aot | ARG St b 1 0 cbppitdcoRs Shon abret 8t pyeapon,

ﬂﬂ@iG@iti@l&b@ﬂm@km@déooﬁlalhaﬁrmhemetﬁraa353ndbhﬁ§aﬁg an
onta ned a t as the

rﬂ%ﬁ%ﬁt T&"¢ e?ir%%épk ﬁéﬁg%ﬁg % #fFSEﬂg seal is

ruptured ana $1hlest@ubt1@hh1’ t¥linfleasad. bpdyenith first and

¢! h defined bet
R R BRI O oak G0 sayity defined betueen

PGT¢A£EO©5/ 4734 ghe QﬁcoﬁﬁeeﬁgoF@EtPP%déBQOPdQHGnF&ty
ahy PDESprﬁbﬁén‘éaﬂtZSth@heigsa eaghbeeab bionraedebgf aanose

| ubricatin I.0j. eC e.fo
oﬁl%eﬁaF?eg gab é%eaﬁ%ﬂ cy@‘gﬂgﬁsgﬁ %Pdge%ﬁal %#ESt
b@ﬁt@f dbheetalr ehilchavsnyean thanethelaWEEérdlﬁm@ter of
eR?lle conprising: a substantially cylindrica
é the %rrst and second axially opposite ends and
a caV|tyodséahedebeemé@ng gheuti p8t cBfErafd renBtessqtd al

eQQr%QEeh Edtﬂg ﬂoﬁyanEhEﬁ %Qa@fpEbE%hdﬁh@prbﬂﬁﬂlytm&om"
rst end being closed ¥ﬁa nose flxed t.o the bad

thbecypﬁﬁdﬁpcéprﬁoaysﬁﬁ§ gtaadi segl G9edPSi Gfet

W@iQEuh%ekéﬁ%1bmaBuEEacbnBQYtﬁbamakeklohndﬂhadmmgwa :'second
two seal.s ex endln dabout an outer circunferential 15
sﬂPFﬁEedﬁﬁmF &t boag "each seal protruding radially

from theabedynt shiichnthespotigstiidle dsalregfiiviest, dhe case

lgnSRr1QH5 UEBGBEQB'@hdSHEEa%% %&1%hﬁyb@@§8séﬂ“tlosed end,
cond “outer dianeter;
the second end of the body fac1ng Ehe 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
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cl osed end of the case, wherein upon defl agration of
the first propellant the bedwa s projected fromthe
open end of the case. 25 28. The projectile according

t enel s Wiglein the case conprises a cylindrica
tube. 29. The projectile according to claim27 wherein

the 36 tRsouddimsy dafined iy wmtintenres swEreaeeerthe
| Preectl ka@dw) furemgds digsed whithpfabhe €assado&verfough
thg ogﬁn end of the case. 30. A breech sl eeve for

a8t ithg "Weech of a weapon 35 to a projectile

having a cylindrical body, the breech sleeve

c rishng...an out.er shaped to conpl t. the
otech B mpaB et e s A Bt A e © P e -2
hfuy themwosmghirsiai ensSM@ G0 5/i096884he cavity.

PCT/ AU2005/ 000473 - 34 the weapon, and a throughway
defined by an internal surface of the  breech sleeve,

t Ré - pr GREc PMod 8581 ide Ao rB Nshde tHradyB L twikerein the

t Bneeglevay. madel ofl bt GjaactiHa At ids t e Yr &8s 1

of clains 1-29 further conprisin sl eeve wthin the
CEFPEDS1e8 VRRleT, AR RRHIA L HRASSH o 4 oS e
wbeogieattile whkrsleeparedd maddh afheraisatemial hef the body.
undergoes | ess radial expansion under interna

pressure fromwithin the projectile when conpared

wth the material of the body. Patent provided by
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