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BACKGROUND OF THE INVENTION Field of the Invention 5 This invention rel ates
to projectile sealing arrangements for barrel assenblies wherein a 190CT 2006
plurality Lectil e assenblies are disposed axially in _abuttin

rel ationshs{f)o\?\ng/@h% a barrel and associated with discret ePST/éﬂg‘V‘?Oéﬁt char ges
for selectively propelling respective projectiles sequentially fromthe
barrel. The invention relates particul A y, al though not exclusively, to
barrel 10 assenblies for weapons that enploy electrical or electronic
activation of ignition PREIRCTILE SEALINGARRANGEMENT e propel | ant char ges.
Di scussion of the Background Art The projectile sealing arrangenents for
barrel assenblies described in earlier 15 International Patent Applications
assigned to the present aBACKGROUNDNOFIHEBIINVERTIGN94/ 00124, utilise

operative, seal lng engagenent between each projectile assenbly and the bore
of a bar F@?‘Feé)th?gﬂ\‘ﬁ'ﬂ@ﬂt he projectile assenblies. An inportant function of

operagi ve seathiginriiodIeRMs BGrvReMeNealifs hirhRgemene T8l bsfeltdeibiedar r €l
bore is to prevent or at |east mnimse burn | eakage of 20 conbustion
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assenbl i salectielypepealling resgectiveprdjectites sexeehtiallyrffongthheabamels | ncorporated in
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engagenent with the barrel detracts fromsonme applications of the
appl i canneang forrigniting thediserete propplantghatgesher e hi gh vol ume; |l ow cost
manuf acture i s anticipated. 30 SUMVARY OF THE | NVENTI ON
Discussion of the Background Art
The projectile sealing arrangements for barrel assemblies described in earlier
15 International Patent Applications assigned to the present applicant, including
PCT/AU94/00124, utilise operative sealing engagement between each projectile
assembly and the bore of a barrel containing the projectile assemblies.
An important function of operative sealing engagement between projectile
assemblies and the barrel bore is to prevent or at least minimise burn leakage of
20 combustion products resultiﬁg from firing a leading projectile, which leakage might
otherwise cause sympathetic ignition of propellant charges associated with trailing
projectile assemblies within the barrel. These projectile assemblies include a variety
of barrel seal configurations incorporated in sabots and wedging sleeves, rings or
expandable portions - all arranged to seal against the bore of the batrel.
25 However the relative complexity and cost of manufacturing barrel assemblies
utilising operative sealing engagement with the barrel detracts from some
applications of the applicant's barrel assemblies, especially where high volume, low

cost manufacture is anticipated.

30 SUMMARY OF THE INVENTION
Object of the Invention
The invention aims, in certain embodiments, to provide a projectile sealing
arrangement for a barrel assembly wherein projectiles are disposed axially in a barrel



Obj ect of the Invention The invention ains, in certain enbodinents, to
provide a projectile sealing arrangenent for a barrel assenbly wherein
projectiles are disposed axially in a barrel 19 OCT 2006 WD 03/ 0898719 0CT 2006
PCT/ AU03/ OQd /0898730 as to inhibit the action of firing apéﬁg%ﬂ??’ﬁr ojectile
fromigniting the propellant of the rearward or trailing projectiles

wi t hout a requirenent for operative segling engagenent of projectiles with
the barrel bore. The invention also aifrs, in certain enbodinents, to provide
a projectile 5 sealjng arrangenment for such barrel assenplies that is |ess
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di sposed in \zl;gﬁ% tq bg%'ﬁ'rogil é[slﬁo%ﬁsl pmvmc%élih %rh J%@P%ﬁs%n%abﬁ&b%%e?ﬁj ethéz;ssenbl y
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cach pr opdiaianal St fapIRBIES RN SR MR AT Cost oF gt Jgest! BRVRBRGA ge. | and
a forwar dsérar éndgiee. of an abutting projectile assenbly arranged for operative
seal i ng engagenent with the rearward opening; the arrangenment being such
that, during application of a conpressive load to 20 abutting projectile
assenbl i %cl&sﬂ?eﬁtﬁ%ﬁﬁ&&tf&rnwe' | ant charge is sealed within the cavity. In
anot her aspect, e present invention resides in a barrel assenbly for a
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of projectile assemblies are axially disposed in abutting relationship within a barrel,

each

each projectile assembly associated with a discrete propellant charge; said sealing
arrangement comprising:
15 a rearward opening communicating with a cavity provided in each projectile
assembly for containing the discrete propellant charge; and
a forward portion of an abutting projectile assembly arranged for operative
sealing engagement with the rearward opening;
the arrangement being such that, during application of a compressive load to
20 abutting projectile assembliés, the discrete propellant charge is sealed within the
cavity.

In another aspect, the present invention resides in a barrei assembly for a
weapon; said barrel assembly including:
25 a plurality of projectile assemblies axially disposed in abutting relationship
within a barrel, each projectile assembly associated with a discrete propellant charge;
ignition means for each propellant charge, whereby the discrete propellant
charges may be selectively ignited to propel respective projectiles sequentially from
the barrel; and
30 a sealing arrangement between abutting projectile assembiies, said sealing
arrangement comprising:
a rearward opening communicating with a cavity provided in each projectile
assembly for receiving the discrete propellant charge; and



ignition neans for each propellant charge, whereby the discrete propellant
charges may be selectively ignited to propel respective projectiles
sequentially from the barrel; and 30 a sealing arrangenent between ab80€T 2086

projectil e p§g5eks#es, said seal | ng arrangement conprisipg; /A?] odifdar d
openi ng conmuni cating wwth a cavity provided in each proj ec? 28senbl y

for receiving the discrete propellant gharge and 1 9,0CT 2006 WD 03/089871
PCT/ AU03100318 3 a forward portion of®an abutting projectile assenbly

arranged for operatlve seal i ng %tga gement with the rearward opening; the
seal i ng ar r arfydRuard Rartien ofian abieting preieetie afsembh rrangeh for operative
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a cavity provided in the projectile assenbly for receiving the discrete
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opening includes a rear portion arranged for operative sealing engagement with the
forward portion of a trailing projectile; and
15 a sealing arrangement being such that, during the application of a
compressive load to abutting projectile assemblies, the discrete propellant charge is
sealed within the cavity.

Preferably the forward or head portion has a forward sealing surface of a
20 predetermined shape, and the rearward opening has a rearward sealing surface of a
substantially complementary shape to the predetermined shape of the forward
sealing surface, whereby the sealing surfaces cooperate.
Alternatively, either or both of the forward portion and the rearward opening
include a sealing means, such as a gasket, to aid or.enhance sealing. The sealing
25 means may be pre-formed as a resilient body, such as a gasket, or formed in-situ
through the use of a suitable flowable sealing material. Most preferably, the sealing
material has adhesive properties.
The sealing surfaces of the projectile body may be of any suitable shape,
including hemispherical, conical or wedge cross-sectional shaped surface portions,
30 whether dictated by aerodynamic considerations or otherwise. Suitably, the forward
sealing surface has a convex shape and the cooperating rearward sealing surface
has a complementary concave shape.



Alternatively, either or both of the forward portion and the rearward

opening include a sealing neans, such as a gasket, to aid or, enhance
sealing. The sealing 25 means namy be pre-forned as a resilient body,?1886h?2006
as a gasketywogfosbgamed in-situ through the use of a suitaE %mﬁgﬁwggle
sealing material. Most preferably, the sealing material has adhesSive
properties. The sealing surfaces of the projectile body may be of any
sui t abl e shape, including hem spherical, conical or wedge cross-sectional

shaped surface portions 30 whet her dictated by _aerodynam ¢ consj derations
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conpr®ssregairédads thereto. The transverse surfaces may be planar or curved,
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t he retaining.neans may be frangible. .In either, case 15 chai n of
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of projectiles includi nct; . ) i )
and spigot members that desirably include cooperating screw threads to convenient
facilitate release. Alternatively the retaining means may be frangible. In either case
15 a chain of projectile assemblies may be formed by selective engagement of such

retaining means.

In a still further aspect, the invention resides in a chain of projectiles including
at least two projectiles releasably coupled together, wherein each projectile assembly
20 comprises a head portion and a fail portion and wherein a releasable coupling
comprises a complementary spigot member and socket member, which coupling is
disposed between the tail portion of a leading projectile and a head portion of a
trailing projectile.
If required the spigot member and socket member of the coupling are provided
25 with releasable engagement means, such as cooperating screw threads or frangible
joint means.

BRIEF DETAILS OF THE DRAWINGS
In order that this invention may be more readily understood énd put into
30 practical effect, reference will now be made to the accompanying drawings that
illustrate typical embodiments of the invention, wherein:
FIG. 1 is an isometric view of a projectile assembly of a first embodiment of

the invention;



at least two projectiles releasably coupl ed together, wherein each
projectile assenbly 20 conprises a head portion and a tail portion and
wherein a rel easabl e coupling conprises a conpl ementary spi got nmenber? A48T 2006
socket nmenmkes i.ch coupling is disposed between the tai rtion of a

| eadi ng proj eg:fll éeﬁand a head portion of a trailing proj E}E?’?‘I%g%/‘*o?]fs required
t he spigot nenber and socket nenber of _the coupling are provided 25 with

rel easabl e engagenent neans, such as cﬁoperati ng screw threads or frangible
joint means. BRIEF DETAILS OF THE DRAWNGS In order that this invention may
be nore readi F3.hisca padisdly fragmeanted isometripvigwaeh tweaprojgctitecasseptilies Ofice wi i |
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vi ew of Ve[t i1 e assenblies of the first enbodi ment in al most
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projectile assenbly of a second enbodi ment of the invention; 5 FIG 4 is a
parti al | $hersacgnd enekpdigeRtt ri c vi ew of two projectile assenblies of the
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projectile assenbly of a fifth, . ) . Lo
FIG. 7 1s a further section side elevational view of a projectile assembly of
abutting projectiles of the fourth embodiment;
FIG. 8 is a sectional side elevational view of a projectile assembly of a fiith
embodiment of the present invention; and
15 FIG. 9 is a further section side elevational view of a projectile assembly of

abutting projectiles of the fifth embodiment.

DESCRIPTION OF EMBODIMENTS OF THE INVENTION
The projectile assemblies 10 of the first embodiment illustrated in FIGs 1 and 2
20 eachinclude a body 11 havihg a head or forward portion 12 and a mouth or rearward
opening 13 at a tail portion 19, which opening communicates with a cavity 14
provided in the projectile body. The cavity 14 contains a discrete propellant charge
15 together with ignition means (not shown) for igniting the propellant charge. It will
be appreciated that upon ignition of the propellant, suitably by electronic control
25 means, combustion products including propellant gas will exit the projectile cavity 14
via the mouth 13 at the tail 19 of the projectile with considerable force.

In the first embodiment, a forward sealing surface 16 of the projectile head 12
is convex, having a simple hemispherical shape, whilst the mouth 13 has a peripheral
sealing surface 17 that is provided or formed, at least in part, with a complementary

30 concave shape to the hemispherical sealing surface 16 of head 12. The precise
configuration of the shapes are relatively unimportant, other than the requirement
that they be complementary in order to satisfy the desired purpose of providing a
substantially gas tight seal upon application of a compressive load to abutting



enbodi nent of the present invention; and 15 FIG 9 is a further section side
el evational view of a projectile assenbl y of abutting projectiles of the
fifth enbodi nent. DESCRI PTI ON OF EMBODI MENTS OF THE | NVENTI ON The pr o} 8&8CT 12606

assenbl i es W@ oPbgosHe first enbodinent illustrated in FIGs 20 each
i nclude a body 11 having a head or forward portion 12 andPgT%@g?ﬂﬁBg

rearward opening 13 at a tail portion.19, which opening commnicates with a
cavity 14 provided in the projectile @ody The cavity 14 contains a
di screte propellant charge_ 15 together with ignition neans (not shown) for
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is enployed in this enbodi nen vartations to this are possible. For
exanpl e, dispesed nmearlyaabtétungawelat@ntw:ﬁwpad}awj 20e Theeprojestile assembliesiaté ng t al |

of the pél%h%téelpgrﬁga ean%o&wraatfﬂaa&eﬁp Bf ‘ﬁ?é bglrrel"\%iqg d‘ébﬂ:?@d for reasons of
15  clarity. In normal operation, the forward surface 16 of the head 12 of the leading or
left-hand projectile 10a would be in contact with the rearward peripheral surface 17 of
the mouth 13 of the trailing or right-hand projectile 10b, due to the compressive
action of loading projectiles into the barrel 20. The peripheral surface 17 extends
inwardiy of each projectile 10, both from a rear end annular face 18 at the tail of the
20 projectile and from an outer. surface of the projectile body 11 toward the longitudinal
axis 22 of the projecitile.

Upon the application of compressive load L to the abutting projectiles 10, the
" rearward peripheral surface 17 of the leading projectile 10a is operatively sealed
against the forward surface 16 of the trailing projectile 10b, thereby sealing the
25 propellant charge 15 within the cavity 14 in the projectile body 11. Typically further
compressive loading results from ignition of a forwardmost projectile (not shown in

FIG. 2) during the propulsion of the forwardmost projectile from the barrel 20.
It should be noted that the interaction between the projectile assemblies 10
and the wall or bore 21 of the barrel 20 of the present embodiment, at least insofar as
30 any requirement for sealing is concemed, is the same as that for conventional
projectiles and barrel walls in known weapons. Thus only a level of sealing between
the outer cylindrical surface of the projectile body 11 and the barrel bore 21 which
inhibits propellant gases from escaping past the head 12 of the projectile body 11



sectional shapes for inproved sealing engagenent. In some enbodi nents, the
10 surface shape of the head or forward portion 12 of the projectile body 11
will be deternmined in accordance w th aerodynami c considerations. FI &80T 2006
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15 33, which is arranged for operative sealing engagement with the sealing surface 36
of projectile head 32.

FIG. 4 illustrates two(2) projectiles 30 of a second embodiment in substantially
axial alignment, although they are spaced in the drawing apart for clarity. If required,
a front face of the projectile body 31 may include an annular portion (not shown)

20 transverse to a longitudinal axis 39 and arranged to abut the transverse, annular rear
end face 38 of a leading projectile. This arrangement might be provided to limit the
travel of the head 32 of a trailing projectile into the rearward mouth 33 of a leading
projectile, thus minimising the possibility of the respective sealing faces 36, 37
becoming locked together through over-travel and/or deformation caused by

25 repeated application of compressive forces to a chain or stack of projectile
assemblies in a barrel.

Turning to FIG. 5, there is shown projectile assemblies 40 of generally similar
configuration to that described above in relation to FIGs 1 and 2. Each projectile
assembly 40 includes a sealing means in the form of a gasket 41 retained on the

30 rearward sealing surface 42 of an opening 43 adjacent the projectile tail portion 49.
This first gasket 41, which may be composed of stainless steel or a suitably specified
synthetic material, provides for enhanced sealing between the rearward sealing

surface 42 and the forward sealing surface 44 of the projectile head. A double seal



A projectile 30 in accordance wth the second enbodi nent of the invention is
illustrated in FIG 3. The projectile 30 includes a body 31 having a reduced
dianmeter 5 head or forward portion 32 and a nouth or rearward openi an@ﬁTéﬂOB
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reduced dianeter relative to the projéttile body generally. The i nt er nal
cavity contains a discrete propellant charge 35 toget her Wlth 10 nition
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member 48 provided in the burstable disc 46, which members each include
respective cooperating screw-threads allowing subsequent release as desired. In
other embodiments using a solid block of propellant, retaining means may include a
20 socket formed directly in the 'propeIIant block.

The spigot and socket members 47, 48 of the retaining means may together
comprise a frangible coupling. Rather than cooperating threads, the coupling may be
released with the assistance of combustion, most desirably that present during firing.
A plurality of projectile assemblies 40 can accordingly be coupled together to form a

25 chain of projectiles for ease of handling and subsequent loading into a barrel.

FIGs 6 and 7 illustrate, in cross-section, projectiles 50 of a fourth embodiment
of the invention. The projectile 50 shown in FIG. 6 includes an outer wall 51 defining
an internal cavity and a transverse inner wall 52 dividing the cavity into a cargo or
payload cavity 53 and a propellant cavity 54. The projectile body may be notionally

30 divided into a head portion 55 and a tail portion 56 for ease of reference.

The forward external surface of the head portion 55 includes a flattened or
truncated forward end 56 and a convex sealing surface 57. An inner surface of the
head portion includes an inwardly extending strengthening rib 58 for the cargo or



surface 42 and the forward sealing surface 44 of the projectile head. A

doubl e seal 1910 CT 2006 WO 03/089871 PCT/ AU03/00318 8 may be achieved, if
required, by providing a second gasket (suitably spaced fromthe firk80CT 2006
gasket 41) rojectile head. However, sealing nmeans _di on the
projectile ‘ﬂgg‘g&ggﬁ detract fromthe aerodynam c perfor mﬁgiﬁ‘g’ﬁ&%bﬁ
projectile assenbly 40. 5 In other variations of the third enbodi nent, the
seal i ng neans nay conprise an adhesi v8 seal i ng material that forns a seal
between abutting projectile assenblies in situ, and mght also function to
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156  (second) projectile 50b. In tum, the propellant cavity 54b of the second projectile 50b

is sealed at interface 65b-c formed by cooperation of its rearward sealing surface 62b
with the forward sealing surface 57¢ of the next adjacent (third) projectile 50c.
FIGs 8 and 9 illustrate, in cross-section, projectiles 70 of a fifth embodiment of
the invention. The projectile 70 shown in FIG. 8 includes an outer wall 71 defining an
20 internal cavity and a transvérse inner wall 72 dividing the internal cavity into a cargo
or payload cavity 73 and a propellant cavity 74. The projectile body may again be
notionally divided into a head portion 75 and a tail portion 76 for ease of reference.
The forward outer surface of the head portion 75 includes a transverse
annular surface 76, located at the transition from a cylindrical side wall to a partially
25 spherical front wall of the head portion 75, said front wall having a forward convex
sealing surface 77. An inner surface of the head portion 75 of projectile 70 includes
an inwardly extending strengthening rib 78 for the cargo or payload cavity 73.
The propellant cavity 74 can communicate externally of the projectile via a
rearward mouth or opening 79 at the tail portion 76 of the projectile, which mouth is
30 defined by an inwardly extending annular wall 80. A solidified block of propellant 81
(shown in phantom) may be contained in the propellant cavity 74. A rearward sealing
surface 82 of the annular wall 80 has a concave shape which is generally
complementary to the convex, spherical, sealing surface 77.



of the invention. The projectile 50 shown in FIG 6 includes an outer wall
51 defining an internal cavity and a transverse inner wall 52 dividing the
cavity into a cargo or payload cavity 53 and a propellant cavity 54.1 §A6T 2006
projectilep ﬂ%w be notionally 30 divided into a head ortlon 55 and a
tail portion or ease of reference. The forward exter nBFTAUPYHER of the
head portion 55 includes a flattened or. truncated forward end 56 and a
convex sealing surface 57. An inner sUff ace of the head portion includes an
i nwar dly extending stren thenln rib 58 for the cargo or OCT2006 WO
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di vith ng the Th¥ presaht frivention find aPplication in weapons for both military and law
enforcement uses, although this invention is also applicable for other civilian uses. It
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has particular application to weapon systems in that it greatly reduces the stress
requirements of the barrel and projectile, which also simplifies the manufacturing
process. In particular, projectiles including the sealing arrangement of the invention
20 may be utilised with barrels that employ standard construction technigques, including
conventional rifling arrangements, as well as with more specialised barrels and
weapons.
It is to be understood that the above embodiments have been provided only by
way of illustration of this invention and that further modifications and improvements
25 thereto, as would be apparent to persons skilled in the relevant art, are deemed to
fall within the broad scope and ambit of the present invention described herein and
defined in the claims that follow.



or payload cavity 73 and a propellant cavity 74. The projectile body may
again be notionally divided into a head portion 75 and a tail portion 76
for ease of reference. The forward outer surface of the head portiorf ¥&CT 2006
includes ayé yehse annul ar surface 76, located at the transition froma
cylindrical side wall to a partially 25 spherical front BaPAUR¥08¥e head
portion 75, said front wall having a forward convex sealing surface 77. An
i nner surface of the head portion 75 af projectile 70 includes an inwardly
extending strengthening rib 78 for the cargo or payload cavity 73. The
propel l ant cavity 74 can comuni cat &LAMErnal Iy of the projectile via a
rearward nouth or opening 79 at the tail portion 76 of the projectile, which
nmouth is 30 defined by an inwardly extending annular wall 80. A solidified
bl ock of propkl | ak peie¢titsealing gufangement farya tharebrssembty ohatweapgonopel | ant
cavity 74, A.rearward sealin urface 82 of the.agpnular 1L 8 as a
concave YRGS ﬁié}ﬁr"’iﬂy g‘gngf‘g?@e @%ﬁ?ﬁ?t@ﬁﬁn?%ﬁ ya)?'%@t #&%‘é@em 58 cal ,
seal 519 refutionsiip WithiA 9- 470128860 PI6jeBME ORRBFHIPGESALRRID With8a iscrdter ni ng to
FIG 9 which shows a stack of three(3) projectiles 70a, 70b, 70c of the
fifth entjoRelantcharge; saigsealing asraRgeneniisemPrisig: el ati on as stacked in a

barrel (not F@m i : i 4 f £ rst
projectile 70a 1s éredaf%ggmgg é%#grr'@g@go @Egabhégéyng@w@fﬁc@o%ae@aﬁo@ l%f t he
r ear war casseaibiyfpr santainirg 8zedis¢retehpropeliant cbangepapdti | e 70a with the forward

220 be seen d feart dodlel pE AR ARIEL Rraec B B oL PRuRSRb ISt i,

| at eyl ﬁyﬁhb@hgé@)ﬁeﬂtﬁh’tmfherrgamﬂidpgnmbf st and second projectiles resists
over-travel and possible deformation of the projectiles 70a, 70b during

axial conpr dhe iaUﬁn8¢mPHEb9iﬂgjsé'@hith%tr gpm.apaliyaﬁﬁntqmqomﬁ@sgveﬂ@d font
cavity 7 i bl i i -c fornmed
by coopeﬂﬁ%b@e?ﬁ(yﬁggméﬁc@ga F%rg{éshrﬁ)%géﬁlgg%%et'hn%ﬁé&%ﬁj \i\*/'g?’(? seal i ng
surface Gauityof the next adjacent (third) projectile 70c. Sinilarly, over-
travel is resisted by abutnent of the rearward comer 83b of the second
projectile 70b by the forward | ateral face 76¢c of the third projectile 70c.

15 2. The projectile sealing arrangement of claim 1 wherein the forward
portion of each projectile assembly has a forward sealing surface of a predetermined
shape, and the rearward opening has a rearward sealing surface of a complementary
shape to the predetermined shape of the forward sealing surface. '

20 3. The projectile éealing arrangement of claim 1 wherein either or both of
the forward portion and the rearward opening include a sealing means to aid or
enhance sealing.

4. The projectile sealing arrangement of claim 3 wherein the sealing

25 means is pre-formed as a resilient body.

5. The projectile sealing arrangement of claim 3 wherein the sealing
means is formed in-situ through the use of a suitable sealing material.

30 6. The projectile sealing arrangement of either claim 4 or claim 5 wherein
said sealing means has adhesive properties.



15 The present invention finds application in weapons for both mlitary and
| aw enforcenent uses, although this invention is also applicable for other
civilian uses. It has particular application to weapon systens in thh§0CT 2006

greatly re stress requirenents of the barrel and projectile, which
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al so sinplifres the manufacturing process. In particul ar FC

I ncl udi ng the sealing arrangenent of the invention 20 nay be utilised with
barrel s that enploy standard const ruct®on techni qgues, including
conventional rifling arrangenments, as well as with nore specialised barrels
and weapons.’t iB& prejeciipdesalingoarrangememnicofablaie nwbereieihe sealieg been

provi dedsgﬁééést?p{%uﬂy@n%lragéé%ﬁ%t 6%&?%3]‘ this invention and that further

nodi ficatrons an reto, as would be apparent to persons
skilled in the relevant art, are deened to fall within the broad scope and

anbit of the present | nvention described herei nd . defined in the clains
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proj est i b@rfsealindede hémngheRbil shaped stifddesporfisisndl y of a weapon wherein a
plurality of projectile assenblies are axially disposed in abutting 5

relationship within a barrel, each projectile assenbly associated with a

di screte pragell : 1% PSS #gn r aen 1 S0 earwar d
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f or cont aunfaceg indledelcenicaltshapedsaifaceportibns.ge; and a forward portion of an
abutting projectile assenbly arranged for operative 10 sealing engagenent
with the rearward opening; the arrangenent being such that, during

appl 1@ati on ofg.a cmaoﬁmwdtneeséamg dreangehieht bhanp bAk of cidims FSoeWhersn t he
di screte propellant charge is sealed wthin the cavity. 15 2. The
proj ect i Fga@éaﬂfisﬁlj’ sfaling grases are dictates by agiedwnamicieensiderations. portion of
each projectile assenbly has a forward sealing surface of a predeterm ned
11. A barrel assembly for a weapon; said barrel assembly including:
a plurality of projectile assemblies axially disposed in abutting relationship
15  within a barrel, each projectile assembly having a head portion and a tail portion and
is associated with a discrete propellant charge;
ignition means for each propellant charge, whereby the discrete propellant
charges may be selectively ignited to propel respective projectiles sequentially from
the barrel; and
20 a sealing arrangemént between abutting projectile assemblies, said sealing
arrangement comprising:
a rearward opening communicating with a cavity provided in the body of each
projectile assembly for receiving the discrete propellant charge; and
a forward portion of an abutting projectile arranged for operative sealing
25 engagement with the rearward opening;
the sealing arrangement being such that, during the application of a
compressive load to the abutting projectie assemblies, the discrete propellant
charges for trailing projectiles are sealed within their respective cavities.

30 12. The barrel assembly of claim 11 wherein the projectile body includes a
transverse surface on at least one of the head and tail portions of the projectile
assemblies, which transverse surface is arranged to prevent over-travel of a



shape, and the rearward opening has a rearward sealing surface of a . _
conpl enentary shape to the predeterm ned shape of the forward sealing - - .
surface. 20 3. The projectile sealing arrangenent of claim21 wherein?8ilChegg
or both of. the forward portion and the rearward opening include a sealing
means to aid or ‘enhance sealing. 4. The projeéectile seali'ng arrangenent of
claim3 wherein the sealing 25 neans b$ pre-forned as a resilient body. 5.
The projectile sealing arrangenent of aim3 wherein the sealing neans is

f d in-si h h . f i | p_seal j ial. 6., Th
b of ect 1 1Eoisgtle BT o eePrieole tieh BBplsefieh 4 AR A5 SpiBlassiEided o0
seal i ng neaal flamlinddfesbjeetipsoperties. 1 9 0CT 2006 WO 03/089871

PCT/ AU03/ 00318 12 7. The projectile sealing arrangenent of claiml wherein
the sealing surfaces include planar surface portions. 8. The projectile

seal i ng arranggentrhgf patéll MRsbmtie beichimhel Wréiﬂgpro?e%ﬁf&@?ﬁé ad wre

hem spherical shaped surface portions. 9. The projectile sealing arrangenent
of cl & msolidified @M.t he sealing surfaces include conical shaped surface
portions. 10 10. The projectile sealing arrangenent of any one of clains 7
to 9 wherein shapes of said sealing surfaces are dictated by aerodynam c
consi der at i ond4. 11Tha bzsrel essersblyrdf| glaifrof 1 avheseipgpropelind changes|aradg enbl y

i ncl udi n%‘:\nfab@féml ity of projectile assenblies axially disposed in abutting
relationship 15 Within a barrel, each projectile assenbly having a head
portion and a tail portion and is associated with a discrete propellant
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propellant charges fay y rgnited U0 propel Fespective
proj ect i lopshimgduetndesah Iclostirevior rataisingdhe propeliant radtedalowitdin the Gavitangenent
bet ween abutting projectile assenblies, said sealing
16. The barrel assembly of claim 15 wherein the ‘closure comprises a
burstable disc or a disc composed of combustible material.
15
17.  The barrel assembly of claim 16 wherein said closure includes retaining
means for releasable engagement with complementary retaining means on the head
portion of an adjacent projectile assembly. ’

20 18.  The barre] assembly of claim 17 wherein said complemehtary retaining
means include a socket member and a spigot member. '

19.  The barrel assembly of claim 17 wherein said complementary retaining
means include cooperating screw threads fo facilitate release.
25
20. The barrel assembly of claim 17 wherein the retaining means is
frangible.

21. A projectile assembly having a body with a head and a tail portion, said
30 projectilé assembly characterised in that:
the head includes a forward portion arranged for operative sealing
engagement with the rearward opening of a leading projectile;
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arrangement conprising: a rearward openi ng conmunicating with a cavity
~provided in the body of each projectile assenbly for receiving the discrete
propel l ant charge; and a forward portion of an abutting projectile qrqﬁﬂ
for operative sealing 25 engagenent with the rearward opening; the sealing
arrangenent being such. that, during the application of a conpressive |oad
to the abutting projectile assenbrres, the discrete propellant charges for
“trailing projectiles are-sealed within their respective cavities. 30 12. The
barrel assenbly of claim 11l wherein the projectile body includes a
transverse surface on at |east one of_ége head and tail portions of the
projectile assenblies, which transver surface is arranged to prevent
over-travel of a1 9 0 CT 2006 -13 projectile relative to a trailing

projectile upon M‘ﬁ% I aﬁﬁtﬁat] ;ﬁﬁida plurality
of projectil es %% dSlar rﬁeq asse ?ﬁcb arm 1%31 erel nﬂ'plro (QFI ant
charges are Prihe grojegiile apsembly fop repeiving mi@r%pwomﬂaatst yhigh openifgm 11

wherein pr Opﬁbl’u&% réaPForsSanhged! 6t oBorative QMAAY @edoailit wifk i orwhtFhoRBh ! €|
assenbl y of t her cl alﬁ[? 13 or claim 14 wherei.-n-the rearward opening
i ncl udes a cf ﬁ?ﬁ‘@g%’n‘ &% ning the propellant material within the cavity.

16. The bérrel asseiibg yranfemdntibainglsnchihe,dating thévapplicdtios uf ecomprepiveded a

bur st abl e di | ' The b I
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rel easabl e engagerent with conpl enentary retaining neans on the head
B o I 17 Wher apg, Ao ieone et Wngane “t'a"*”ﬂ‘d‘“gq" B et merber
and a spi got {°ﬁ%{'}rsz’ r{'?eh ﬂ é’yf i leafe”e %r?’f’f"é%ﬁg‘?se ai d
conpl ementlar gortias atampnglon and apropellant chargc, the tgul portion of the leading projectile and
the head portion of the trailing‘projwﬁ]e form a seal around the propéﬂapt charge of the -
leagting projectile, aud the coupling includes retaining mesns disposed between the tail
portion of a leading projectile and the head portion of a tréﬂ.ing projestile,

15 23, A sealing arrangement according to ciaim 22 wherein the seal inclndes contict
between ooﬁlplement&ry surfaces on the leading and trailing projectiles.

24. A sealing amrangement according to ¢claim 22 or 23 wherein the seal includes an
- adhesive connection between the leading and trailing projeotiles.
20 ’ ‘ ' .
25. A sealing arrangement according to claim 22, 23 or 24 wherein the retaining
means includes a threaded commection betwoen the leading and trailing projectiles.

26. A sealing arrangement according to claim 22, 23 or 24 wherein the retaining
25 means includes an adhesive connection between the leading and trailing projectile.

27. A chain of projectiles including at lesst two projectiles coupled together by a
' frangible coupling, wherein each projectile has a head portion, a tail portion and & sealed
'propclla.nt chatge, and the coupling includes retaining means disposcd between the tail

30 portion of a leading projectile and the head portion of a trailing projectile.



means i nclude cooperating screw threads to facilitate rel ease. 25 20. The
barrel assenbly of claim 17 wherein the retaining neans is frangible. 21. A
projectile assenbly having a body with a head and a tail portion, $8i0€T )8R
projectile assenbly characterised in that: the head includes a forward
portion arranged for operative sealing engagenment with the rearward opening
of a leading projectile; 19 OCT 2006 .14 the tail portion includes a
rearward opening communicating with a cavity provided in the projectile
assenbly for receiving the discrete propellant charge, which opening
includes a rear portion arranged for operative sealing engagenent with the
forward portion of a trailing projectile; and 5 a sealing arrangenent being

such that, ,durin appl icatipn. . of. a,conpressive | o to ahuttin

proj ecti | ezg'ssengl %ﬂe&s% a{)ﬁ%c%fxgcﬁe‘{vgerﬁlpg%glrn%mngcwgwemf desc SRl 1 + he
cavity. 2Z2pigdt e end sdcketSfsahd eigagediog@enent i ncl uding at | east two
projectiles coupled together. by a frangible coupling to forma chain,
wherein each projectile has a head 10 portion, a tail portion and a

propel | ent oghar gg, ti@iolai Pt ; ftﬁefk‘i‘)' =10 I AT o oY i head
portion. of’zgt he g&rcgihﬂ?ar"?glﬁg&%rjﬁggtd{%#orm ééogeal a%dgu%bﬁ%éagi %ge Ieaadr%ta char ge
of the 3 edagiethgr-projectile, and the coupling includes retail neans di sposed
between the tail portion of a |oading projectile and the head portion of a
trailing projectile. 15 23. A sealing arrangenent according to claim22

wher ei n t h80seal Ai ¢chainugein claint 28 tor 20ewherein the spipetnmedns rapd Socked aeeanaref t

| eadi ng and tcaidli r.oj ectiles. 24. A sealing,arrangenent according to
claim22 oP WBE@?&“&%@&%&WJ&%? r&??“%%lpési ve connection between the
| eading and trailing projectiles. 20 25. A sealing arrangenent according to
claim?22, 23 or 24 wherein the retainin means_ i ncludes a threaded

connect 1bn 3bet wednchaip 25 d ¢iaig 38 25t 91230 Whreip Githercihe | spigot pp theasackel isng
arrangenmentgageprding to claim22, 23 or 24 wherein the retaining

32. A chain as in claim 27 wherein the retaining means includes adhesive between the
trailing and leading projectiles.

15
33. A chain as in at least one of the claims 27 to 32 wherein the coupling is broken by
combustion of the propellant charge in the leading projectile.

34, ‘A chain as in at least one of the claims 27 to 33 wherein the propellant charge is
20 contained in the tail portion of the leading projectile and provides part of the retaining

means.

35. A chain as in claim 34 wherein the retaining means includes a socket formed in
the propellant charge.

25
36. A chain as in at least one of the claims 27 to 35 formed as a substantially rigid
linear arrangement of projectiles with a frangible coupling between each pair of adjacent

projectiles.

30 37. A chain as in at least one of the claims 27 to 36 wherein each projectile is an

assembly of separate components.
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25 means includes an adhesive connection between the |oading and trailing
projectile. 27. A chain of projectiles including at |east two projz%hgg%Q
coupl ed together by a .frangible coupling, wherein each projectil 06
head portion, a tail'portion and a sealed propellant charge, and the
coupling includes retaining neans di sposed between the tail 30 portion of a
| eading projectile and the head portion of it trailing projectile. 1 9 0 C
2006 -15 28. A chain as in claim?27 wherein the retaining nmeans includes
conpl ementary spigot nmeans and socket - bans engaged together. 29. A chain
as in claim?28 wherein the spigot neans and socket nmeans are threaded 5
together. 30. A chain as in claim28 or 29 wherein the spigot neans and
socket nmeans are provided on the trailing and | eading projectiles
respectively. 10 31. A chain as in claim?28, 29 or 30 wherein either the
spigot or tRe sodkehain 3 infat denst Wee°ft920134@%?\%1?5%321¥h13¥¢11¥:$h8ﬂ%ﬂ portigmef Bien t he

r et ai ni ng TeRRE gﬂ&fécﬁﬂeﬁxda%eﬁéaﬁﬁp VB hel {?ﬁhn% ﬁ@h Hid h%%j c&g@%&ﬂg

projectile 3. A chain as | east one e clalns

wher ei n t heutfengplthatgmiks ¢omtdeb o fyrm a(sna;lmoundnthgfpr@mﬂamtmha@el iarthe d¢adinge i n

t he Ieadgn%(ﬁgc%eectlle 34. Achain as in at |east one of the clains 27 to
33 wher el n THE propel l ant charge is 20 contained in the tail portion of the
| eadi ng projectile and provides part of the retaining neans. 35. A chain as
in claim34 wher t he ret |n|n ) Iud socket fornmed in the
propel | ant %har gg aggn akeéﬁéin% gg’ §§W FreinAll efifae projgetiles % ¢ o 35
formed as aubdtiitaBpidentiday rigid |inear arrangerrent of projectiles with a
frangi bl e coupling between each pair of adjacent projectiles. 30 37. A
chain as in at |least one of the clains 27 to 36 wherein each projectile is

an 10 40. A chain as in at least one of the claims 27 to 39 wherein the propellant charge in

each projectile is ignitable to propel the respective projectile from the barrel of a weapon.

41, A projectile for a chain of projectiles, having a head portion, a tail portion and a
propellant charge, the head and tail portions having sealing means that form respective
15 propellant seals, and having retaining means that form respective frangible couplings,
when joined together with a tail portion or a head portion of a leading or trailing projectile

in the chain.

42, A projectile according to claim 41 wherein the retaining means includes a spigot
20 inthe head portion and a socket in the tail portion.

43, A projectile according to claim 42 wherein either the spigot or the socket is
frangible.

25 44. A projectile according to one of the claims 41 to 42 wherein the retaining means

of adjacent projectiles are threaded together.

45, A projectile as in one of the claims 41 to 44 wherein each coupling is frangible by
virtue of combustion of the propellant charge in the leading projectile.
30

46, A projectile as in one of the claims 41 to 45 wherein the propellant charge is



-assenbly of separate conmponents. 1'90CT2006 -16 38. A chain as in at |east
one of the clains 27 to 37 wherein the tail portion of the |eading
projectile and the head portion of the trailing projectile have 190CT 2006
conpl ementary surfaces that nmake contact to forma seal around the
propel l ant charge in the leading 5 projectile. 39. A chain as in at |east
one of the clainms 27 to 38 wherein all of the projectiles are substantially
identical. 10 40. A chain as in at |east one of the clains 27 to 39 wherein
the propellant charge in each projectile is ignitable to propel the
respective projectile fromthe barrel o{ a weapon. 41. A projectile for a
chain of projectiles, having a head portion, ‘a tail portion and a

propel |l ant charge, the head and tail portions haV|ng seal ing nmeans that form
respective 13oRbianedyddihil éﬁﬁ?ﬂﬂl R8s Agndreans that form
respective franglble coupling when j oi ned together with a tail portion or
a head portien of a |eading or tralllng projectile in the chain. 42. A
projectile aoﬂordingﬁ@ht&laaiﬂméﬁwwbﬁhnhéﬂaﬁim@txﬁaﬂ ifglnde® aBecketdednedies a
spigot 20 i Ny, gﬁﬁgaTugprtlon and a socket in the tail portion. 43. A
projectile accor &% m 42 wherein either the spi got or the socket is
frangi bl e. 525 44. A projectile according to one of the clains 41 to 42
wherein the rgtai nhBEb;éEEﬁ@?mo%of’ﬂbﬁlﬁﬁﬁﬁl sarﬂlvﬁﬁﬁtﬂ t&isﬁﬁ:&xﬁé&ﬁﬁﬁé&‘d&& oget her .

45. A projectile as’ in one ereln each_co Ellng IS
frangibl e by SWPEF‘H@%F"B‘BW%MWWE a;fFﬂ‘ﬁéF‘Fg‘ﬁ? o thg higd Roptiop g | eadi ng
projectile. 3falikgprofectilotythethiale as in one of the clains 41 to 45 wherein the
propellant charge is 1 9 0 CT 2006 -17 contained by the tail portion and
provides part of the retaining neans. 47. A projectile as in claim46

wherei n t H8 r48% ai nirigoieptiienes mﬁéﬂﬂud@sWW%@Réﬁﬂlﬂbm forms a seal with the
trailing projectile.

50. A projectile as in ¢laim 49 wherein the seal includes adhesive that forms paxt of
the retaining means.
15
51. A barrel assembly including a barrel containing a chain of projectiles, the chain
being held together by frangible couplings between the projectiles, wherein each projectile
has a head portion, 2 tail portion and a sealed propellant charge, end the couplings include
refaining means disposed between the tail portion of each leading projectile and the hcad'
20 portion of the respective trailing projectile,

52, An asscmbly ag in claim 51 wherein the retaining means mcludes complementary -
spigot means and socket means engaged togethet

25 53 An, assembly as in claim 52 wherein the spigot means and socket means are
threaded together.
54.  An assembly as in claim 52 or 53 wherein the spigot means and socket means are

~ provided on the trailing and leading projectiles respectively.
30 .
55, An assembly as in claim 32, 53 or 54 whercin either the spigot or the socket is



in the propellant charge. 5 48. A projectile as in one of the clains 41 to
47 wherein the scaling neans includes a sealing surthce on the taﬁllﬁﬁrtion
that contacts a sealing surface on the head portion of a trailing 3 0CT 2006
projectile in the chain. 10 49. A projectile as in claim48 wherein the
seal.ing surface forns a seal with the trailing projectile. 50. A projectile
as in claim49 wherein the seal includes adhesive that fonts part of the
retai ning means. 15 51. A barrel assenbly including a banal containing a
chain of projectiles, the chain being held together by frangible couplings
between the projectiles, wherein each pfgoj ectile has a head portion, a tai
portion and a seal ed propellant charge, and the couplings include retaining
means di sposed between the tail portion of each |eading projectile and the
-head " 20 por thiamgiblaf the respective trailing projectile. 51 An assenbly as in
cl aim51 wherein the retaining nmeans includes conplenentary spigot neans
and socket neans engaged together. 25 53." An assenbly as in claimb52 wherein
t he spigot nmé&ns aMvaseasdies inatdenst cae of the Hleigw db th 350ysteinahe refiningmesps senbl y as

in claimb52 %cluﬁ%d&ﬂ&fv@%&w&&%é@iﬂ?@%ﬂ'ﬁé{ﬁp%}&ﬁﬁ?cmt means are provided on

t he trailigg and | eading projectilés respectively. 30 55. An assenbly as in
claimi2, 53 or 54 wherein either the spigot or the socket is 1 9 OCT 2006

\-M118 f_rangihbl €7. 56An dvsersisip estinl ot lelzast dn8 oftthel obiinfid SD&ES&)'ivhétéiﬁtKH c%i:ﬂ]ﬁx_g%l‘ to 55
oading proj Lo Bl bp ARGl Hovali AL aER: WioRFelBR | 01 The ol'ai mo 51
to 56 wherein the coupling is'
58.  An assembly as in et least one of the claims 51 to 57 wherein the propellant
10  charge is contained in the tall portion of the leading projectilc and provides part of the
retaining means. ' :

59. An assembly as in claita 58 wherein the retaining means includes a socket formed
in the propellant charge.

15
60.  An assembly 8s in at least one of the claims 51 to 59 formed as a substantially
tigid linear an'éngemeht 6f projectiles with a frangible coupling between each pair of
adjacent projectiles.

20 61, -An assembly as in at least one of the claims 51 to 60 wherein the tail portion of
the leading projectile and .t.he head pcirtion of the MHng‘ppjccﬁc have complementary
sutfaces that make contact to form a seal around the propellant charge in the leading

. projectile. ' '

25 62, An assembly as in at least one of the olaims 51 to 61 wherein all of the projectiles
are substantially identical,

63. An asscmbly as in at least one of the claims 51 to 62 wherein the propellant

charge in each projectile is ignitable to propel the respective projectile from the barrel of a
30 weapon.



broken by conbustion of the propellant charge in the | eading projectile. 58.
An assenbly as in at |east one of the clains 51 to 57 wherein the propell ant
10 charge is contained in the tail portion of the |eading projectihe ETd)s
provi des. part of the retaining neans. 59. An assenbly as in claimb58
wherein the retaining neans includes a socket formed in the propellant
charge. 15 60. An assenbly as in at |east one of the clainms 51 to 59 forned
as a substantially rigid linear arrangenment of projectiles with a frangible
coupling between each pair of adjacent projectiles. 20 61. -An assenbly as
in at least one of the clainms 51 to 60 wherein the tail portion of the

| eading projectile and the head portloﬂ'of the trailing projectile have
conpl ementary surfaces that nmake contact to forma seal .around the

propel | ant charge 4 } i s in at

| east one of B‘?he c %%ﬁ?f@?ﬂt@%tmge&eﬁ%ﬂé ! @%?g&hpr 0] gtﬁ'?%ﬂrméﬂu gre

subst anti al | f¥steatderthepmiectd®. An assenbly as in at |east one of the claims 51
to 62 wherein the propellant charge in each projectile is ignitable to
propel the respective projectile fromthe barrel of a 30 weapon. 1 9 COCT
2006 -19 64. An assenbly as in at |least one of the clains 51 to 63 further
including as ignition systemfor the projectiles.





