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PROJIECTI LES" BACKGROUND OF THE INVENTION 5 Field of the Invention This

i nvent i orwpebew®s3zo cartridges for firearns or weaponsPCImassdoerBar ,

al t hough not exclusively, the invention relates to cartridges that contain
multiple projectiles for sequential ejection fromthe cartridge. The

I nvention is also concerned wth the disposition and initiation of

propel l ant charges in the cartridge for projectile 10 ejection at varying
ki netic energies. Discussion of the Background Art There exists a generally
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i nvention may al so provide a cartridge containing multiple projectiles and
each projectile having an associ ated propellant charge that can be
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from firearms. High velocity at the muzzle end of the barrel of a firearm means that
15 whatever the weight and dimensions of the projectile, a sufficiently large gaseous
expansion event has been provided behind the projectile to eject the projectile at the

muzzle velocity measured.
In addition to the above well known need is the sfrategic and actual advantage
of firing a multitude of projectiles at about the same time in the same direction. Use of
20 a firearm having such characteristics can satisfy some of the many military needs
associated with direct and indirect fire weapons and firearms usage in offensive and

defensive environments.

SUMMARY OF THE INVENTION
25 Object of the Invention
The invention, at least in a preferred form, seeks to provide a cartridge from
which multiple projectiles can be sequentially fired at a rapid rate and at high muzzle
velocity, which cartridge is useable in a variety of firearms ranging from hand-held
small calibre arms to large calibre weapons.
30 Desirably, the invention may also provide a cartridge containing multiple
projectiles and each projectile having an associated propellant charge that can be

individually initiated in a predetermined timing arrangement to eject the associated



2 projectile into the barrel of a firearmat velocities that are useful in
required circunstances. Disclosure of the Invention 5 In a very broad
aspect ofwoDleod/oveeat i on, a cartridge assenbly includes @cTsuppavaotredy, the
support body has a central |ongitudinal channel housing a plurality of
projectiles in end-to-end orientation._The support body al so has a
plurality of circunferenti al chanbers? each chanber houses at | east one
propellant charge and is |ocated adjacent to a respective projectile. The
suppor t Pigirpfile uptchdhei hareldeé a | firearmoat oietaiiesatthah areausefolbin required
comuni gat | products of a gaseous expansion of said propellant from
a respe@ﬁ%@@aghgﬁ%er into said central |ongitudinal channel. The
comuni cat ed products of gaseous expansion froma circunferential chanber
thus fgqrce or eject a respective projectile fromthe cartridge assenbly.
Flui d cBifelasuEof Bie lveRtON s preferably provided by a plurality of
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channel . Preferably the support body of the cartridge assenbly is unitary
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Fluid communication means is preferably provided by a plurality of apertures

15 included in said support body, suitably in a tubular wall portion thereof.

Most preferably, the propellant charges are sealed or encased in their
respective chambers. The propellant charges may be sealed by providing obturation
means for said plurality of apertures, which obturation means may be adapted to be
expelled upon initiation of said propellant charge. The obturation means may

20 comprise plug members seated with the apertures or an adhesive tape wrapped
about the support body and over said apertures. Suitably the adhesive tape includes
aluminium foil.

Alternatively said propellant charges may be encased in a bag formed, for
example, by a metallic foil.

25 If required, each of the plurality of projectiles is disposed in abutting end-to-
end orientation within the channel.

Preferably the support body of the cartridge assembly is unitary and may be

substantially cylindrical in shape.

30 In another broad aspect of the invention a cartridge assembly includes a
unitary support body, the support body has a central longitudinal channel housing
two or more projectiles in abutting end to end orientation. The support body also has



two or nore projectiles in abutting end to end orientation. The support
body al so has WD 2004/ 001326 PCT/ AU2003/ 000773 3 two or nore
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in use, a containment barrier to the products of gaseous expansion of
propel I ant, whereby the only path of escape from 20 the chanber is through
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said several propellant charges; and fluid comunication nmeans_included in
t hel S uppehgtantially cylindrical support body to close off the radially outward opening of the
circumferential chambers. Alternatively, the circumferential chambers may be closed
off by an outer wall integrally formed with the support body.
The cover or outer wall is adapted to form, in use, a containment barrier to the
products of gaseous expansion of propellant, whereby the only path of escape from
20 the chamber is through said apertures in the tubular wall between the chamber and

the central longitudinal channel.

In a further aspect of the invention, there is provided a cartridge assembly

including a support body having a central longitudinal channel housing a plurality of

25 projectiles in end-to-end orientation and having a plurality of circumferential

chambers, wherein each chamber houses several propellant charges and is located

adjacent to a respective projectile; a plurality of sub-chambers formed in each

circumferential chamber for accommodating a respective propellant charge of said

several propellant charges; and fluid communication means included in the support

30 body for communicating the products of a gaseous expansion of said propellant from
a respective sub-chamber into said central longitudinal channel.



30 body for conmunicating the products of a gaseous expansion of said
propellant from a respective sub-chanber into said central |ongitudina
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Speci fic enbodi ments of the invention will now be described in sonme further
detail with reference to and as illustrated in the acconpanying draw ng
figures. The described enbodinents ar & illustrative, and not neant to be

restrictive of the scope 5 of the invention. E%Kg\?est i ons and descriptions
of other enbodi ments nay %EF.BETA&&QJ&THE@ WPe of the invention but
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cartrid assenbly of a third 20 enbodi ment of the invention, containing
two propedelldwss; FIG 6 depicts a top plan view of the cartrldge of the

hi nbodi t i t th | ecti d I
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FIG 8 depicts a cross- sectional view of the firearmof FlG 7, with the

cartridge aEKenBl depigls p eagilgdcutrawae aﬂdeebﬁntom perspective view of the
cartridge assembly of the first embodiment;

FIG. 3 depicts a perspective view of the exterior of a jacketed cartridge
15 assembly;

FIG. 4 depicts a cross-sectional side view of a cartridge assembly of a second
embodiment of the invention, containing a single projectile and three propellant
charges;

FIG. 5 depicts a cross-sectional side view of a cartridge assembly of a third

20 embodiment of the invention, containing two projectiles;

FIG. 6 depicts a top plan view of the cartridge of the third embodiment, with
the projectiles and a forward propellant charge removed;

FIG. 7 depicts a cross-sectional view of the cartridge assembly of the third
embodiment partially ioaded into the breech of a firearm;

25 FIG. 8 depicts a cross-sectional view of the firearm of FIG. 7, with the cartridge
assembly fully engaged in the breech;

FIG. 9 depicts an enlarged cross-sectional view of an aperture of a cartridge
support body containing an obturation plug; and

FIG. 10 depicts a cross-sectional end view of a cartridge support body,

30 including sector portions of propellant charge.



FIG 9 depicts an enlarged cross-sectional view of an aperture of a
cartridge support body containing an obturation plug; and FIG 10 depicts
a cross-swotwewvmid2end view of a cartridge support body, PCIAU20@/000H78g
sector portions of propellant charge. WO 2004/001326 PCT/ AU2003/000773 5
DESCRI PTI ON OF EMBODI MENTS OF THE | NVENTION FIG 1 shows a cross-sectional
view of a longitudinal aspect of a cartridge assenbly 10 of one enbodi ment
of the invention. _This view sho 1 of a substantially
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each projectile is located adjacent a respective chamber 14, i.e. projectile 20 is
adjacent chamber 14a, projectile 22 is adjacent chamber 14b and projectile 24 is
adjacent chamber 14c. Most suitably the head to tail abutments of the stacked
projectiles are located adjacent the respective apertures 18 communicating between
20 the channel 16 and the respective chambers 14.
The projectiles are, as stated, located head to tail, wherein such an
arrangement keeps the length of the cartridge to a minimum. Assistance in keeping
the projectiles coaxially aligned within the central channel 16 of the support body 11
so that they will be ready for firing into the also coaxially aligned barrel is not a
25 necessity. Thus it is merely preferable that this alignment be maintained during
transport and storage and up to its time of firing. In order to provide an alignment
means, a small concave indent 15 is suitably provided centrally on a rear surface of
each projectile into which the apex of the head of the projectile is located in abutting
relation.
30 Yet further means of alignment can be provided by a burster disc (not shown)
enclosing the entire nose of the projectile or by an annular stabilising ring 13 located

on the outer surface of each projectile, forward of its middle and abutting the surface



25 necessity. Thus it is nerely preferable that this alignnent be
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order to wooeid®ize al i gnnent neans, a small concave i rdamu23/G08773ui t abl y
provided centrally on a rear surface of each projectile into which the
apex of the head of the projectile is |ocated in abutting relation. 30 Yet
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seal, referred to as the primry seal of the arrangenent (as wll be

di scuss#lstratesione way i) wév:@ the sleeve ¢ampbe a,;dgpteﬁtf@ Rothfiraply egrﬁaﬂﬁwéﬁesnem ch
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al so usthd odter wahtof tief tharhbeaspacdls t4he chanbers, including 14b and l4c.
However, it 20 is likely that a single crinp betvveen chanbers w |l suffice
becBuse t he thpidardgepiovida A, gas tight seal, referred to as the primary seal of the

arrangement (as will be discussed later) the sleeve 26 is crimped 28 into annular
grooves 30 which are provided in the radially outer surfaces of the annular wall
portions fore 32 and aft 34 of the chamber 14a. The crimping technique is ideally
also used, fore and aft of each of the chambers, including 14b and 14c. However, it
20 s likely that a single crimp between chambers will suffice because the cartridge itself,
during use in a firearm, is surrounded and supported by a breech or similar structure
(not shown). In an alternative arrangement, O-ring type seals may be provided
between the outer faces of the annular wall portions and the cylindrical sleeve
forming the outer wall in order to seal the propellant chambers.
25 The breech of the firearm will be specifically shaped and constructed so as to
steady the cartridge during firing, such as described later in relation to FIGs. 7 and 8.
The breech will also envelope the cylindrical walls of the cartridge assembly and
assist the sleeve to resist the outward movement, particularly at the primary seals,
that they will experience as a result of the rapid expansion of gases after ignition of
30 the propellant 12 in the chamber 14 thus formed.
In another embodiment, not depicted, the outer wall may be integrally formed
with the support body, i.e. the same metal as the support body will form the



during use in a firearm is surrounded and supported by a breech or simlar
structure (not shown). In an alternative arrangenent, Oring type seals
may be prwoidedolizet ween the outer faces of the annul ar paalAU2p@®ITTRS and
the cylindrical sleeve formng the outer wall in order to seal the

propel | ant chanbers. 25 The breech of the firearmw || be specifically
shaped and constructed so as to steady the cartridge during firing, such
as descrlbed later inrelation to FIGs. 7 and 8. The breech will also
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electric priners inserted intq breech unit to fire into the propellant
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whether liquid, gas, gel or powder, and whether the propellant is suitable for the
process of encasement in the chamber.
Electrical control of ignition is possible in a variety of ways known in the art,
20 such that as an example, all of the projectiles are ejected within a predetermined
interval determined by the timing of the ignition signals sent by control apparatus.
The ignition signals may be in the form of trigger pulses synchronised to be
transmitted to the primers at the required time intervals. The pulses are synchronised
by a master timer in the control apparatus that switches respective firing pulse output
25 circuits. The firing pulse output circuit for each primer includes a charge storage
device that remains charged until the master timer generates a trigger pulse for the
required firing pulse output line. The trigger pulse causes a transistor to conduct, thus
closing the output circuit causing the charged output capacitor to discharge through
the primer.
30 In experimental cartridge arrangements constructed for testing the invention,
commercially available gun propellant 12 was encased in the chambers by obturation
of the apertures 18. The obturation means comprised a couple of layers of foil tape
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arrangenment was chosen because of its ready availability and the need to

det er ni PRCKRNESSUIR 9@@)}%%"}3@”@@4 ocities. Further the encased propellant
was chosen tg ”élfé'rﬁét?\% éﬁb@o@fe& %Faﬁen?érﬁ@ttéta‘ e‘ﬁch%"tﬂé o;gé(inl Of%ﬂﬁ g{)ehﬁt amay
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remote from the apertures provided in the body of the cartridge. In this bag
configuration, the metal foil is self-sealed by external pressure.
The encasement of the propellant during the life of a cartridge assembly up
until use may be important in certain conditions. If it is anticipated that the cartridge
20 assembly will be stored in uncontrolled environments, such as high humidity and the
propellant has hydrophilic properties, those conditions may render the propellant
inoperative at the moment of required ignition, it is important to appropriately seal the
propellant charges.
In most circumstances the propellant encasement method will require the
25 propellant to burn through the tape or bag material and as such the effect of blow
back pressures and even those gasses having accompanying high temperatures will
be insufficient to prematurely ignite the encased propellant.
Some of the apertures 18 provided in the tubular wall portion forming the
radially inner wall of the chamber are shown in cross-section in FIG. 1. However, as
30 illustrated in FIG. 2, the apertures 18 are arrayed about or distributed over the whole
of the tubular wall portion 17 in a grid like fashion. It is anticipated that some
variation of the grid may be advantageous, not only in its spacing and configuration,



An alternative proposed arrangenent is to encase the propellant charge in a
netal foil bag having an annular formto fit snugly within the annul ar
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The exfdr thét rebistajoer t ures 18 into the central channel 16 is |located, in
t hi s enbodi nent about the rear portlon or tail of a respective

projectile. Repidly 1axpapdiigei9agees | Willi gend da, mave @@geﬁalﬁr GHRadly phileasd) | y
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the combustion process that the projectile associated, in positional terms, with the
apertures from which the gases are escaping will begin its forward movement out of
the cartridge and into the barrel of the firearm. The velocity of the gases escaping
into the central chamber 16 through the apertures is less initially and reaches a
20 maximum near the peak expansive phase of the propellant combustion.

As the projectile moves forward, it leaves a larger volume behind it and into
that larger volume and its associated lesser pressure will quickly follow the gases
expanding out of the chamber via the apertures. The projectile is thus moved at an
increasing rate out of the cartridge reaching maximum velocity somewhere along the

25 Dbarrel before exiting the muzzle and being immediately affected by the external
atmosphere during its now directed trajectory.

The rearward forces associated with gaseous expansion that moves rearward
along the central channel of the cartridge are relevantly less than those associated
with the forces experienced within the chamber but nonetheless are in existence. In

30 some way the ring 13 provides resistance to the rearward passage of the gasses, but
in any event the location of and the encasement of the nearest propellant charge is
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resistance to the rearward passage of the gasses, but in any event the
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which locates in the concave indent 15 provided in the hollow tail portion of the
projectile, whilst an annular stabilizing ring 13 encircles a forward portion of the
projectile.

In operation, the propellant charge 12c in the cavity 14c adjacent the tail of the

20 projectile 24’ is initiated first. Then, as described above, projectile is caused to travel
forward along the channel by force exerted on the projectile 24’ by the expanding
gasses. Upon the projectile reaching a position adjacent the second cavity 14b, such
as may be exemplified by reference to projectile 22 in the first embodiment (see FIG.
1), the second propellant charge 14b is initiated. This will add to the forces acting

25 upon the moving projectile 24', with a similar initiation of the third propellant charge
14a occurring when the projectile 24’ is adjacent the third and last cavity 14a.

The result is a projectile 24’ that has a higher muzzle velocity and kinetic
energy that is not only higher than that employing a single similar propellant charge,
but which is adjustable in a number of discrete steps. For example, an intermediate

30 muzzle velocity is available by firing only two (2) of the three available propellant
charges 14a, 14b and 14c. The remaining charge can, in this scenario, be expended



FIG 2 depicts a partial breakaway view of a cartridge assenbly 10 show ng
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The rear or breech end of the channel 56 is closed by a screw threaded cap 59,
which includes support structure for the rearmost projectile 60b. The tubular body 55
further includes a plurality of fluid communication means, in the form of ports 58, for
communicating expanding gasses from the respective chambers 53 when a

20 propellant charge 52 is initiated.

In the present embodiment, each propellant charge 52 includes a volume of
propellant material 61 encased in a bag 62, suitably constructed of materials
including a metallic foil. The bags have the desirable property of being resistant to
external impingement by expanding gases, whilst readily bursting upon initiation of

25 the propellant material 61 by an igniter 63 disposed within the bag 62. The bags 62
are suitably disposed in a respective circumferential chamber, being wrapped around
the tubular wall portion 55 including the longitudinal arrays of ports 58. It will be
noted that the forward propellant charge 52a has been omitted from the external view
of the cartridge assembly shown in FIG. 6, for reasons of clarity.

30 A breech end of a firearm 70 for receiving a cartridge assembly is depicted in
FIGs. 7 and 8. The firearm 70 includes a breech chamber 71 and a barrel 72, of
which only a fragment is shown, having a bore 73. Whilst there will be several



cartridge assenbly 10'. A cartridge of this type will find application in
cartridges 5 enployed in relatively high pressure firearns and weapons
appl i cat iwoxpoau®uzlsl y where high velocity projectil es areTrduéymar’’such as
in sniper rifles, ship defence weapons and arnour piecing rounds for
anti-armour use. In FIGs. 5 and 6, theﬁf I's showmn a cartridge assenbly 50
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shaped plug 38 that is wedged into correspondingly shaped apertures 18’ provided in

the tubular wall portion of the support body 11. The plugs 38 are each arranged to

enhance the seal in the aperture 18’ when exposed to gas pressure external of the

20 propellant chamber, i.e. coming from within the central channel containing the

projectiles (not shown). However, when exposed to pressure from within the

propellant chamber, generated by the initiated propellant charge 12, the plug 38 will

be expelled from the aperture. The plugs 38 are suitably composed of a material that

is consumed by burning propellant, such that minimal residue from the plugs remains

25 in the cartridge or in the barrel of a firearm. Suitably the surface of the plugs
exposed to the central channel may be coated with a combustion resistant material.

In order to provide each projectile with more than one propellant volume, the

circumferentially disposed propellant volume of the embodiments described above

.(which is completely wrapped around the tubular wall portion of the cartridge support

30 body) is broken into smaller propellant sections. If three (3) separate propellant

volumes are desired then the propellant chamber is divided into three smaller sub-

chambers, each utilising around 120 degrees of the available original circumferential
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drawi ngs. The breech chanber includes at a forward end, a tapered surface
74 for 5 engagenent with the tapered nose portion of the support body 51
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The plugs 38 are each arranged to enhance the seal in the aperture 18

when exgﬁsﬁé&awm pedy 8iire external of the 20 propellant chamber, i.e.

sholdhy.  Howettiere hadi e iR bibe B RaeSh R Ao ofaS e Ruie
chanber seggrats grivdeya tfihg ohiral ednputdelchandeehnirge hbv rhasy Propeffdhtwi | |
be expelled fromthe aperture. The plugs 38 are suitably conposed of a

mat er i aVoluAEs aredoduhinitiied sePBOdiRDRY }%\eocﬂf@amegnbalhsémplvm and therkinefiesi due

fromth I:0Sy 25 rtll k rel . ' rm
LT S Byt PR ik h e el o i Uihorr ) 0k deddasar
coat ed geqlercecantiigstissenl aboiessinaslationtte thexbecordembddimért gf ity imlentias.h
projectile w.th rrpraa t han one, propel | ant vol une, the cjrcunferenti| aI_Ig
di sﬁ)sed pr o SEAYIFRA \ A HRUSRd PW&Peﬁ argee asaediatgdowith nwasd rQIRCHIRS | s

S5 Doy AP BRBLAIdhg RS fblr R Al it 05 SLpr D
propel | ant A variety of materials could be used for constructing the cartridge assembly of
the invention, other than metal. For example a re-load cartridge could be made of a
lightweight composite material and simply discarded after use. The propellant bags
20 and sealing plugs could also be constructed of composite or suitable materials other
than metallic foils.
It is anticipated that sabot technology will provide for further increases in
velocities of projectiles.
It is further anticipated that a cartridge assembly according to the invention
25 can be made of dimensions to suit almost any size of projectile suitable for firing
through a suitably proportioned barrel of a firearm. That is, projectiles of .22 calibre or
projectiles referred to as 80mm rounds can be accommodated in a cartridge
assembly by suitably scaling the relevant elements of the invention. Clearly the
cartridge feed mechanisms of respective firearms will need modification to
30 accommodate the generally longer, radially larger and heavier cartridges.
The calibre of firearms and projectiles is expressed in various ways. Cannons
are often designated by the weight of a solid spherical shot that will fit the bore, for
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an igich. 1t gl BBAY HavitiPd GuntidlqeRgifldindiCeharhd Moudig BNBlurdifif of
invention is not restrictedin its use To the particular application
descri bpthjedtideés hier eng-torendorersentation nardht having est plwakty iof creumfesértial ed
enbodimgnt wth regard to, the rticular elenents 10 and/or features .
descr | beuBPeta iRl alt: fiarfBed hpiseY, A HEREDbRe i BRlaRt e RE: 6 df i ous
nodi f i CRIchftPadiadentao e petitopiojetgirar ting fromthe principles of the
invention. Therefore, the invention should be understood to include all
such nodi f i Buidi eammuiniagtiani means dpdluded e thesyppart: brdy: fati sgammmntsating| | ow.
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havi ng mite eaidrcdntlad Riditudinahthameinel housing a plurality of projectiles
in end-to-end orientation_and having a plurality of circunferential
chanmbers, wh¥herebyeaponcinifiation ebasteleged |rrgrellati chargeethearemantyicatednd i s

I ocat ed Al RESEF JieBus SRS RI?I £ Sirklifferential chamber force or eject a
respective projectile from the cartridge assembly.
15
2. The cartridge assembly as claimed in claim 1 wherein the fluid
communication means is provided by a plurality of apertures included in said support
body.

20 3. The cartridge assembly of either claim 1 or claim 2 wherein the support

body includes a tubular wall portion defining said central longitudinal channel

4, The cartridge assembly of claim 3 wherein said plurality of apertures
are provided in the tubular wall portion of said support body.
25
5. The cartridge assembly of any one of claims 1 to 4 wherein a plurality of
propellant charges and associated ignition means are disposed in each propellant

chamber.

30 6. The cartridge assembly of claim 5 wherein one or more of said plurality
of propellant charges may be initiated together or in a desired sequence, according

to a desired muzzle velocity for the adjacent projectile.



fluid conmuni cati on neans included in the support body for communicating

10 the products of a gaseous expansion of said propellant froma respective
chanber wotoog@iztecentral | ongitudi nal channel; wher ebpCTuyi@noydt73at i on
of a selected propellant charge, the comruni cated products of gaseous
expansion froma circunferenti al chanb%r force or eject a respective
projectile fromthe cartridge assenbl y1. 15 2. The cartridge assenbly as
claimed in claiml wherein the fluid comunication neans is provided by a

plurality of 7aper Theesartidgesdsgemblys &f ceithespeaim Hody cladm §. wingeeia asaidi dge

assenbl f el [ Cl aj ' [ [ es a
Fubul ar Pleel b PaReAlsrimioRE B PR S S B R B NP inantilYe P
cart ri dgsidgsisiiy of propelisritiohargdserein said plurality of apertures are
provided in the tubular wall portion of said support body. 25 5. The
cartridge assenbly of any one of clains 1 to 4 wherein a plurality of

propel | ant charge n i WOt 1 i S j

pro;ﬁl | ant ghanbzp.é %ﬁ@@éﬁé&%@ﬁﬁ%g@@;@g@fy&%&%gﬁér?n §qN é;rﬁgr?ﬁhgne or
nor e of pegpetlapt charges wre séalpdapencased irhthegaespestivieecchamlerat ed t oget her or
in a desired sequence, according to a desired nuzzle velocity for the

adj acent projectile. WO 2004/001326 PCT/ AU2003/000773 16 7. The cartridge
assenbly of githe | & { i i is
di vi ded into’a pl EP%%’{,’“@? Oisﬁﬁm’gﬁgé"rgﬁgr@%@%ﬂﬁ%@?ﬁé@%’?%gai e

pl ur al i sgaledl byrprpeiding obturationeseasds &r saidplusality oflgpedgmsnbl y of any one of
cl aﬁns 1 to 7 wherein the propellant charges are sealed or encased in

t he respective chanbers. 9. The cartridge assenbly of claim8 wherein the
propel [ ant ch@r gevhar cartiiRp) @@sExbRr oY i dlaife Phinsraln e RBpPEIdMT clsargls

plurality of apertures. . _ _ o
comprise a volume of propellant material encased in a bag with an igniter.

11. The cartridge assembly of any preceding claim wherein the support

15  body has transverse annular walls forming ends of said circumferential chambers.

12. The cartridge assembly of claim 11 wherein said circumferential

chambers are divided into a plurality of sub-chambers by radially extending side

walls.
20
13. The cartridge assembly of claim 12 wherein the tubular wall portion,
which is otherwise a barrier between the inside of each sub-chamber and the central
longitudinal channel, has said plurality of apertures therein for each sub-chamber.
25 14.  The cartridge assembly of any preceding claim further including a cover

arranged about the outer periphery of the support body to close off the radially
outward opening of the circumferential chambers.

156. The cartridge assembly of any one of claims 1 to 13 wherein the
30 circumferential chambers are closed off by an outer wall integrally formed with the
support body.



10 10. The cartridge assenbly of claim8 wherein the propellant charges
conprise a volune of propellant material encased in a bag with an igniter.
11. The caotwidpeszassenbly of any precedi ng cl ai m wher eiPeTiAIR06UpPPBt 15
body has transverse annular walls formng ends of said circunferential
chanmbers. 12. The cartridge assenbly of claim 1l wherein said
circunferential chanbers are divided ﬁ nto a plurality of sub-chanbers by
radially extending side walls. 20 13. The cartridge assenbly of claim 12
wherein” the #8bul %F‘ev\%ﬂﬁ“qﬂﬁ @ssemblynaf @ithes daiferdi o6 daimkbi whetsin dben t he

i nside g t I h ¢sai d
pl urali t\z/ g’pg&%ur es ér‘@ﬂﬁ % B@aéf;e?htﬁgﬂg mcﬁg?}%%d%“gg lf% aar%ﬁ@tcalﬁ?é:q dge
assenbl ba:rferaothpe@rhmtm@f ghseond expdresion of bmbeﬂigna witsreby tié balygeathadfout

t he outer er' hery . of the support . body ose, of f the radiall outward
pent noSsedna EBR A GHRENBRNTE] CoMBRBEIInraugh SAE SeriRaR e Jurtlns Wl any

one of Sbﬁio'ﬁﬁbelwb@? l%l:"fe W@urﬂf&f}feﬁ{‘% chathter arHth rc%ﬂ%rbﬁl'onﬁﬁ@fﬂgf&%%l cl osed

of f by an outer wa I nt egra ormed with t support
2004/ 001326 PCT/ AU2003/ 000773 17 16. The cartridge assenbly of either

| aim 14 I m15 wh d Ll
dapted to 1 ofm  NEAEOgEAs oA ol B P nE R SPart bodrtRe s UBhert b c

of gaseﬁuﬁn?@eémraﬂno@@twmaiﬂaaﬁbt hM@ﬁ@Wofdﬁ@n&@l ProfetitifesOin atﬁ,&ﬁﬁg?@narom a
circunferen chanber is through said apertures in the tubular wal

por t i ontbengwsantaienandchaiag éme |oa|mcemazmamfamttah@h@rahemlpca@dgadlamMm

Cupihrt 2uBape S bAoA RRREIR, ey Ptnlhafofial Hhaier HORES adtibeldite

proj ect chggel Andhe sSupgor rbdyt farthBE has itkdt Gt e Aperilryd e domahioaing
circunferential chanbers |ocated adjacent 10 a respective projectile;

wher ei ntheapfpdiictsc ohRedaspous| exPaagiesr ohsaid éyoaelﬁrﬁp‘acpmawesw}/g@hambetrhe
suppOr t ;RO il St Sorl it dn4P cRANAB GhaRBY! I GSe,tRE ORIURLSR Sl8ducts of

gaseous expansion from a circumferential chamber thus force a respective projectile

15 from the cartridge assembly.

18. The cartridge assembly of claim 17 wherein the outer shape of the

support body of the cartridge assembly is cylindrical.

20 19. The cartridge assembly of either claim 17 or claim 18 wherein the
support body has transverse annular walls forming ends of said circumferential

chambers.

20. The cartridge assembly of any one of claims 17 to 19 wherein a tubular
25 wall portion of the support body which wall portion is otherwise a barrier between the
inside of a chamber and the central longitudinal channel, suitably has said plurality of

apertures therein.

21.  The cartridge assembly of any one of claims 18 to 20 further including a
30 cylindrical cover arranged about the outer periphery of the substantially cylindrical
support body to close off the radially outward opening of the circumferential

chambers.



the products of a gaseous expansion of said propellant froma respective
chanber into said central |ongitudinal channel; whereby, in use, the
conmuni cawecopr@adsest s of gaseous expansion from a circwerer@aey/@b7ehanber
thus force a respective projectile 15 fromthe cartridge assenbly. 18. The
cartridge assenbly of claim17 mherelq t he outer shape of the support body
of the cartridge assenbly is cylindric 20 19. The cartridge assenbly of
either claim17 or claim 18 wherein the support body has transverse
annular walls form ng ends of said circunferential chanbers. 20. The

cartridge assgnbl f t l 25 wal |
portion of t%g su%B%r ta?@§88%%§8h?% ?ﬁpcjg)rﬁtel @’n&rg'sfﬁg;?ﬁ’ g@%ﬁéﬁhﬁ%ﬁa

bet weenan beteriwdli, titegfally. fchﬁwerthahd support dodyado ¢lose offubé radiahhentaeird

Sui tablgphas sai d plurality of apertures therein. 21. The cartridge

assenbl YPRRING f theeiremierantial chgmberS0 further including a 30 cylindri cal
covey arranged about the outer periphery of the substantially cylindrical
support body to close off the radially outward opening of the

ci rcumc erent23l EherﬂmtrisigeV\Es%ﬁldWOﬁléﬁﬁerPCféﬁmlﬂﬂaﬁl cadd 72, WwBetin thee

t 17 to 20 furth di
e v ?Séffreﬂqgeyyﬁttﬁ adante twf?rﬁmﬁnS‘égmwgtuq&o#ﬁt@%m%ﬁ bagjt toythe
radi al | yroaukwes aﬁtﬁ@l ésq:é?rsrdmsf 6o} S%rraﬁtew&é gréteme;séth of estapé ffom

cartrld e assenbly either claim or claim whérein the cover or
out er el cheynberapttbdough saidrapdrivres yptha tubsilarswall Setrermtherehamber andr t o

the uct seou X sion of propellant, whereby the only path of
esc &'% Eaﬁkr%itgﬁwgfcﬁgﬁf&ﬂr ough said apertures in the tubular wall
bet vveen t he chanber and 10 the central |ongitudinal channel. 24. A

cartridge assenblx i ncl udi ng: a support body having a central | ongitudi nal
channel hous2thg aApgadtridoptassgmbly including:

a support body having a central longitudinal channel housing a plurality of
projectiles in end-to-end orientation and having a plurality of circumferential
15 chambers, wherein each chamber houses several propellant charges and is located
adjacent to a respective projectile;
a plurality of sub-chambers formed in each circumferential chamber for
accommodating a respective propellant charge of said several propeliant charges;
fluid communication means included in the support body for communicating
20 the products of a gaseous expansion of said propellant from a respective sub-

chamber into said central longitudinal channel.

25. The cartridge assembly of claim 24 further including a tubular wall
portion of the support body for defining, at an inside surface, the central longitudinal

25 channel.

26. The cartridge assembly of either claim 24 or claim 25 wherein the
support body has transverse annular walls forming ends of said circumferential
chambers.

30



projectiles in end-to-end orientation and having a plurality of
circunferential 15 chanbers, wherein each chanber houses several

propel | amvockher@eseand is | ocated adjacent to a respecPCraya/®ell e; a
plurality of sub-chanbers formed in each circunferential chanber for
accommodating a respective propel |l ant arge of said several propellant
charges; fluid comrunication neans included in the support body for

comuni cat i ng 20 the products of a gaseous expansion of said propellant
from a respeéli veTBancartidaenassembly” by i o4l Claignyi2dutn 28 whaEgindhe 25.
The car I | el 1m: 24 fur j d

porti ongg %8@2@%&%"@@&% or 'rc?]geﬁd%iVkég}!:sr%?@#?%Q?ggcé@%g@%#%hb‘bc%nt ral
| ongi t uthtogkverabsatb-ghamiber®6. The cartri dge assenbly of either claim 24 or
claim 25 wherein the support body has transverse annular walls form ng
ends of said circunferential chanbers. 30 WD 2004/ 001326 PCT/ AU2003/ 000773
19 . The cagtri I Y, chsaj t i e
supg%rt bodygﬁ'as ?ggigﬁ?ﬁ%xtgsé%gp @8 %floﬁgy R&Iel éfaag?\ﬁp%izh#gfbeghmyeﬂ eah

ci r cunf eukchaadbec lcantaims aipnopelEet ehaigesadmprising arvlurbe 28 prapedlachmatériaje
assenblé 8f any.. one of ﬁl.ai ns 54. to 27 wherein each sub-chanber contains a
pr opel | 4RY 3RHGRILRS eneased i A9 mAVIgLALRE%t propel lant material  and an
igniter encased in an individual bag. 29. The cartridge assenbly of any one
of clains 25 to 28 wherein said sub- 10 chanbers each communicate with the
central chand® virhegartodgetassembly afanyyone opeolaiss 25rto\d&iwhereain said subbul ar

o ol Ove 6 BeSoedgtE e AR Rigast W inB enitBF ol VEPS IFRAGRMA el Yo7 oo,

t he conprovidedt RAhertasuat wahfpotrseottbe sipperayi on from a circunferenti al
chanber force or eject a respective projectile from the cartridge

assenbl y.
30. The cartridge assembly of any one of claims 24 to 29 wherein, upon

initiation of a selected propellant charge, the communicated products of gaseous
15  expansion from a circumferential chamber force or eject a respective projectile from

the cartridge assembly.



