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

i nvent i oRyé Sddjo626 © cartridges for firearnms or weaponspctAubdBlobd ar .
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
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of the Invention The invention, at least in a greferred form seeks to
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associ ated propellant charge that can be individually initiated in a
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There exists a generally preferable need to launch projectiles at high velocity

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 sirategic 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 muitiple
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 ofwdheusiopisefti on, a cartridge assenbly includes pcrauwBadoboedy, the
support body has a central |ongitudinal channel housing a plurality of

projectiles in end-to-end orientation. The support body also has a plurality
of circunferential chanbers, each chadtber houses at |east one propellant
charge and is located adjacent to a respective projectile. The support body
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projectile fromthe cartridge assenbly. Fluid communication neans is
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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 WO 2004/ 001326 PCT/ AU2003/000773 3 two or nore circunferenti al

chanber s y@gGasRd1 6] acent a respective projectile. Eachpcg)arh@oohBsses a
propel | ant charge and the support body further has two or nore apertures

for communicating the products of a gaseous expansion of said propell ant
froma respective chanber into said cedtral |ongitudinal channel. The
comuni cated 5 products of gaseous expansion froma circunferential chanber
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the outer shape of the support body of the cartridge assenbly is
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support body. The cover or outer wall is adapted to form in use, a
cont ai neidriealrrier to the products of gaseous expansion of propellant,
whereby the only path of escape from 20 the chanber is through said
apertures in the tubular wall between the chanber and the central
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circunferential chanber for accommpdating a respective propellant charge of
said severah eyliadecalagovends guitablynarranged aboututhe sutem petpheryi atitheled in
t he|53 uIOQl.?:gsttantially 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 suppor

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 |ongitudinal
channel . wW928R041{42§1326 PCT/ AU2003/ 000773 4 BRI EF DETApk® Aezo0BideoRAW NGS
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 enmbodinents ar4 illustrative, and not neant to be
restrictive of the scope 5 of the invention. Suggestions and descriptions of

ot her enbodi nents may bepBRIBEFI DETAILS OF THE IBRAVWINGSf the invention but
they may not _be illustrated in the acconpanying figures or alternpatively
features of $pPeciie esrhadiments of thesinyantiom wilhaows bg.ﬂ%ssnbe@ imsomefitthefed i n
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enmbodi negdonypartyireg figu@st doalternatively fieatares of thel inventivrefridy lse ahewhin diee
propel l ant charges; FIG 5 depicts a cross-sectional side view of a
cartri d@wrsg bubHPY describadiiny the specfiggtion.ndine drawings phithenembadinees &rai ng

t wo proégfoglb%s; FIG 6 depicts a top plan view of the cartridge of the
third enbodinent, with the projectiles and a forward propel |l ant charge

ren@ved; Fl GIG! tieiebivts sacrossssectional sidelview eof @fcatthidgeaassenttiy ofigsfirshl y of
the third epbodinent partially |oaded into the breech of a firearm 25 FIG
8 depi cerbadigent of dhg invention,centaiging theee pralegtite s and propetianhchargese

cartridge asgendl yoditls ¥ FAAREG Lutawd) aRGCEhdhtom perspective view of the
cartridge assembly of the first embodiment;

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

156 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 loaded 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- segio syaaho18syd vi ew of a cartridge support body, ROAvLoscbonE Sect or
portions of propellant charge. WO 2004/001326 PCT/ AU2003/000773 5

DESCRI PTI ON OF EMBODI MENTS OF THE I NVENTION FIG 1 shows a cross-sectional
view of a longitudinal aspect of a car?ridge assembly 10 of one enbodi nent
of the invention. This view shows a support body 11 of a substantially
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NoY5a  abutting end-to-end orientation within the central longitudinal channel 16, wherein
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 alignnment be naintained
during transport and storage and up to its tine of firing. In order to

provi de gy fohGeBENt neans, a small concave indent 15 pepgithdodideyssr ovi ded
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
nmeans of alignment can be provided by6a burster disc (not shown) enclosing
the entire nose of the projectile or by an annular stabilising ring 13
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of each of the chanbers, including 14b and 14c. However, it 20 is likely

that athe aytes wallofthe shamber spagesd4. wi || suffice because the cartridge
't %8 ' In order to provide a gas tight seal, referred to as the primary seal of the

arrangement (as will be discussed later) the sieeve 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 provi ¢gasl200deéa8en t he outer faces of the annul ar wal pepRikdeea679d t he
cylindrical sleeve formng the outer wall in order to seal the propellant

chanbers. 25 The breech of the firearmw || be specifically shaped and
constructed so as to steady the cartrfidge during firing, such as descri bed
later in relation to FIGs. 7 and 8. The breech will also envel ope the
cyl i ndrcytimdricah| dstenfwalheofc the roadigidges assdrhblyandAceessi $0 thbe chambers for r esi st

th t d t, ticularl t th ' ., . that t il
exper | GHRETEN! Be irobalent s SeRs e hie BRecH! RyaBeL o er 11 B9 of 30
th hapt h8ai t ' : t
dopi ot CaTTURE Ithe poSeibo B8 dalabieSandtile in the oBRE DAL uESAGTIRE L

i . e. t ke peopellant ean be insertexliptmthie chaigben dlongd witina beitalle Xfritid O MEARS.

PCTL.AU2003/Q00773.. 7 cylindrical outer | of the cartridge assepbl

Accléss to tﬁ&%'ﬂ&ﬁ@@r@%ﬁﬁ? aﬁl'};R;et??@r‘n‘tsﬁv‘%wymﬁﬂp?arﬂ"qesﬁdkﬁéﬁﬂggﬁgfon t he
t ype of [ trd thlal AP ' o] ovi de
Y Dear ShPicRNEenetlert 03 HA T dlopdfint 1§ B dadtlif e ot Sucrinll Yot OV 0

i nsert enly includeh éorcéxarbple alprimen trhone surangeineentg pritriers for thes prapeliast

i gnition neans has not peen specifically descrjbed sin it is a tter of
chot ce DBl dR facaRAmBR f1RY Deopiscesed SHPBaIN St Seaiabie apstifesignol
asse”b's}ﬁom)ﬁzgqr?%&éd'iHQHH%téPWaﬁXﬂFC 'ﬂPnC %:c erde’?ErEhé “a;ﬁl g?ﬁ:g é?% E?ﬂa%a%rpmp“ mer s

for the pro ant charge I1n ea er “may be t externally via
seflabl‘€anpen't eleckic(primersihsented intoaihteech unit e firaiinto theaptopellanttbetabyt ri dge.

The apertures .al .I.ow?d t%Omﬂ 10I "Cannon”, el ectric priners inserted into a
br eech PIRYIing arition forihg prageliant asireqiired-ner eby  providing ignition for the

br opel | ant _ e liffeRéht bEo! rolill&R Mibe YRASer(tin IEBELAa Hirbelgt chosen

on the basis of a nunber o requi renents, n east being the forces
desi r edequiréraentsy aohthediebsgt béiagrthe doices aesiret 4o bei génerateckhy éimeit ignitjomct a

e bWl cdhaephER S Pforth B BF PR B o0, REral e
} g?!rsn ud :iﬁtggéé Qh& 9oty L SrRIRP ProFeliant  for the EBHdMIns” Bf LSS BF theedrtridye ' 1S
including storage and transportation. Yet another requirement will be its form, i.e.
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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15 provided. The foil was folded back over the propellant such that the free ends were
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. [f 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

chanber swolfpodédaydgded. The foil was fol ded back over thgmi@edboanis such
that the free ends were renote fromthe apertures provided in the body of

the cartridge. In this bag configuration, the netal foil is self-sealed by
external pressure. The encaserment of ®he propellant during the life of a
cartridge assenbly up until use may be inportant in certain conditions. If
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al @ | the bplmdncbbchalfnbepdnt housing the prapellanticbarge 12ds the primarydddatioor t i on.
The o( h? ertures 18 into the central channel 16 is located, in
this e B out the rear portion or tail of a respective projectile.

After the pgépf&wﬁigpar@ gudstds WIP AT MOMIGAY také 8! hatnerpaasst n !

5 direction I ng o e outer wall, . Sl'eeve 26, of the
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nses. aSteestAmS it dhevaneitivss wiiBef 188 han v st ShoRR! thetdafr oo aur  ng
t heg comd pidpelantREThes its HEXIMUNY CGomBYStion state. It is during the initial phase of
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 [eaves 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 extemal
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



when the chanbers are integrally fornmed in the wall of the cartridge
assenbly body, 10 the cylindrical chanber 14 housing the propellant charge

12 is theydpsdosidad ocation for that resistance. Rapi dlycgxpasiosgroasses
will tend to nove and take a path of |east resistance and the apertures 18

provi de such a path. Initially the velocity of the gases escaping fromthe
apertures will be less than will existOshortly thereafter once 15 the
propel | ant reaches its maxi num conbustion state. It is during the initial
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ex18t ecase forrFI&03 wivich dapicts@ fullyrencaseg cartridge. r esi stance to the rearward
passage of the gasses, but in any event the |ocation of and the encasenent
of the nearest propellant charge is WO 2004/ 001326 PCT/ AU2003/ 000773 10

such that a a | : 1 | I
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P 95 eChiiffed 4t its tail by a forward (projectile nose shaped) extension of the end plug 36
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
the features of the chanbers 14a, 14b and associ ated apertures 18 along with
the external shape and configuration of the sleeve 26 that encases the
cartridge. Like features are identified by like nunerals to those
associated wth FIG 1, as is also the 10 case for FIG 3 which depicts a
fully encased cartridge. A cartridge dslsenbly 10' of second enmbodi nent of
the present invention is depicted in FIG 4. In this enbodinment, only a

si ngl e forajafetyi leasdds shorilyatter tin projeltite 24 Masakbxited thé badimehlof thefiiag 16 of
t he cartrid%(\a support body 11. The projectile 24" is 15 aligned at its tail
by a foMRAPON-(projectil e nose shaped) extension of the end plug 36 which
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(see FIG 1), the second propellant charge 14b is initiated. This will add
to the forces acting 25 upon the noving projectile 24", with a simlar
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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 62 encased in a bag 61, 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

25  of the propellant material 62 by an igniter 63 disposed within the bag 61. The bags
61 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



5 enployed in relatively high pressure firearns and weapons applicati ons,
usual |y where high velocity projectiles are required such as in sniper

rifles, @@ pogedisnce weapons and arnour piecing roundspd@Ausai/iboeor/snour use.
In FIGs. 5 and 6, there is shown a cartridge assenbly 50 of a third 10

enbodi mrent of the invention. The assenbly includes a |ongitudinal support
body 51 which partially defines circl&ferential chanmbers 53 for housing
propel l ant charges 52. End walls of the circunferential chanbers are forned
by anndifferemiirietivods forieadihg the dantidgeassemblp @ info thédbedeckachambert ofons

extend outwardly froma tubul ar I ortion 55 of the support hody. The
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View o | sae enbly showmn in FIG 6, for reasons of clarity. 30 A
breechggﬁﬁﬁ%ﬂdq% rearn?nt§| O for receiving a cartridge assenbly is depicted in
FI Gs. 7 and A8furtilee afriangement €o minimisketheseffect of lgasas titatmayl bliowdbaclkbfromel 72,
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propellant charge 12 is provided by obturation means in the form of a frustro-conical
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



firearns for coaxial alignnment with the barrel of the firearm (including
side loading), a rear |loading arrangenent is depicted in the drawi ngs. The
breech chayiwesniidr udes at a forward end, a tapered surfcwLU243/60n73 5
engagenment with the tapered nose portion of the support body 51 of the
cartridge assenbly 50. The tubular internal wall 75 of the breech chanber
71 is also sized to «closely envel ope1%nd support the outer circunference of
the cartridge assenbly 50. The cartridge assenbly 50 is, after full

i nsert iohamberdefihig adodificatich i8, depictad sinathed crosssseletionab éndeigw afatheer 71.
A hinged dqor £6,is attached ro the rear of the firearm 10 70 utilising a
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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



chanbers, each utilising around 120 degrees of the avail able original
circunferential WO 2004/001326 PCT/ AU2003/000773 13 chanber. This

nmodi f i catyigPivod/Go18®Pi cted in the cross-sectional end vi ew©mAuiodfooosar tri dge
80 depicted in FIG 10. The cartridge support body 81 includes three (3)
propel | ant sub-chanbers 83, 84, 85 fornmed by radially extending side walls
82 that divide the circunferential 5l4hanmber into three (3) sectors. Each
sub- chanber contains a smaller propellant charge 90, conprising a propellant
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assenbly by suitably scaling the relevant el enents of the invention. Cearly
the <cartridge feed nechani sns of respective firearns will need nodification
to 30 accommmpdate the generally longer, radially |arger and heavi er
cartridges. The calibre of firearns and projectiles is expressed in various
ways. Cannons are often designated by the weight of a solid spherical shot
that wll fit the bore, for WO 200410Q%§326 PCT/ AU20031000773 14 exanple a
12- pounder. Pieces of ordnance that project a shell or hollow shot are

desi gnated by the di aneter of theirc@.lﬁr e.g. a 12 inch nortar or a 14 inch
shell gun. Small arnms are designate yshundredths of an inch expressed
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the centr, | onai i.nal.. channel herein each chanber houses at |east one
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products of a gaseous expansion of said propellant froma respective chanber
products of gaseous expansion from a chamber force or eject a respective

projectile from the cartridge assembly.

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.

3. The cartridge assembly of claim 1 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.

5. The cartridge assembly of claim 1 wherein a plurality of propellant charges
and associated ignition means are disposed in each propellant chamber.

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.



into said central |ongitudinal channel; whereby, upon initiation of a

sel ected propellant charge, the communi cated products of gaseous expansi on
froma chanber force or eject a respective projectile fromthe cartridge
assenbly. 2. The cartridge assenbly as clained in claim1l wherein the fluid
comuni cation neans is provided by a plurality of apertures included in said
support body. 3. The cartridge assemnblyg of claim1 wherein the support body
includes a tubular wall portion defining said central |ongitudinal channel.
4. The cartridge assenbly of claim3 wherein said plurality of apertures are
provided in the tubular wall portion of said support body. 5. The cartridge
assenbly nf clTHemcartibigs eissembp) of adlaikry 50ivhprep Salidipropdiang ehanted is
associ ated ignition means are di sposed in each propellant chapber. 6. The
cart ri dgediided iptoyaplucality of SuppkarBbersoles respertive onessaf gajdt pluslity wf of

propel | a be initiated together or in a desired sequence,
accordingﬁoﬁgﬁgﬂgggggéd muzzl e velocity for the adjacent projectile. 16 7.
The cartridge assenbly of claim5 wherein said propellant chanber is

ol ural i 1yPor WRopariaed BeaPiph SFeanng heiei g6 oBeRBR, corrodf e 1
wher ei n td1dY OPEhdRRY if IRTiIORSpaktive HMRAIs Or encased in their respective
chanbers. 9. The cartridge assenbly of claim8 wherein the propell ant

charges are sealed by providing obturation neans for said plurality of

aperture 10. i . O i L h ant
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transverse annular walls form ng ends of said chanbers. 12. The cartridge
assenbly of claim 11 wherein said chanbers are divided into a plurality of

sub-chanbgy s bphd eshrilgeyasiehftil b elaih B8viEteinthe propellant charges comprise
a volume of propellant material encased in a bag with an igniter.

11.  The cartridge assembly of claim 1 wherein the support body has transverse
annular walls forming ends of said chambers.

12.  The cartridge assembly of claim 11 wherein said chambers are divided into
a plurality of sub-chambers by radially extending side walls.

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.

14.  The cartridge assembly of claim 1 further including a cover arranged about
the outer periphery of the support body to close off the radially outward opening of

the chambers.

15.  The cartridge assembly of claim 1 wherein the chambers are closed off by
an outer wall integrally formed with the support body.



13. The cartridge assenbly of claim 12 wherein the tubular wall portion,
which 1s otherwise a barrier between the inside of each sub-chanber and the
central longitudinal channel, has said plurality of apertures therein for
each sub-chanber. 14. The cartridge assenbly of claim1 further including a
cover arranged about the outer periphery of the support body to close off
the radially outward opening of the gZanbers. 15. The cartridge assenbly of
claiml1l wherein the chanbers are cl os off by an outer wall integrally

formed wi t bod 17 6. e cartr e .assenbly of claim14
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housi ng tmmerrmdethert:en&altloh@azdimal@hunme‘lng end to end orientation and
having two or nore chanbers | ocated adjacent a respective projectile;
wherei n each chanber houses a propellant charge and the support body
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a expansion of sald propellant from a respective chamber into said central

longitudinal channel; and
whereby, in use, the communicated products of gaseous expansion from a

chamber thus force a respective projectile 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.

19. The cartridge assembly of claim 17 wherein the support body has

transverse annular walls forming ends of said chambers.

20. The cartridge assembly of claim 17 wherein a tubular 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 claim 18 further including a cylindrical cover
arranged about the outer periphery of the substantially cylindrical support body to

close off the radially outward opening of the chambers.



chanber and the central |ongitudinal channel, suitably has said plurality of
apertures therein. 21. The cartridge assenbly of claim 18 further including
a cylindrical cover arranged about the outer periphery of the substantially
cylindrical support body to close off the radially outward opening of the
chanmbers. 18 22. The cartridge assenbly of claim 17 further including an

outer wall, integrally formed with thg support body, to close off the
radially outward opening of the chanbers. 23. The cartridge assenbly of
claim 21, wherein the cover or outer wall is adapted to form in respective

use, a containnent barrier to the products of gaseous expansi on of
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havi ng a gﬁngrcﬁbmlb@pgl tudi nal channel housi ng a plurality of projectiles in

end-to-end orientation and having a plurality of chanbers arranged around
the central |ongitudinal channel, wherein each chanber houses several
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of claim ul ar wa portion t he support body
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The cartridge assenbly of claim24 wherein the support body has transverse
annular walls form ng ends of said chanbers. 27. The cartridge assenbly of
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a support body having a central longitudinal channel housing a plurality of
projectiles in end-to-end orientation and having a plurality of chambers arranged
around the central longitudinal channel, wherein each chamber houses several
propellant charges and is located adjacent to a respective projectile;

a plurality of sub-chambers formed in each chamber for accommodating a
respective propellant charge of said several propellant charges;

fluid communication means included in the support body for communicating
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

channel.

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

27. The cartridge assembly of claim 24 wherein the support body has radially

extending side walls dividing each chamber into several sub-chambers.



extendi ng side walls dividing each chanber into several sub-chanbers. 19

28, The cartridge assenbly of claim24 wherein each sub-chanber contains a
propel | ant charge conprising a volunme of propellant material and an igniter
encased in an individual bag. 29. The cartridge assenbly of claim25 wherein
sai d subchanbers each conmunicate with the central channel via a

| ongi tudi nal array of ports provided iqg the tubular wall portion of the
support body. 30. The cartridge assenbly of claim 24 wherein, upon
initiation of a selected propellant charge, the conmunicated products of
gaseous expansion froma chanber force or eject a respective projectile
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encased in an individual bag.

29. The cartridge assembly of claim 25 wherein said subchambers each
communicate with the central channel via a longitudinal array of ports provided in
the tubular wall portion of the support body.

30. The cartridge assembly of claim 24 wherein, upon initiation of a selected
propellant charge, the communicated products of gaseous expansion from a

chamber force or eject a respective projectile from the cartridge assembly.

31. The cartridge assembly of claim 1 wherein each chamber extends fully
around the central longitudinal channel.

32. The cartridge assembly of claim 1 wherein the support body is unitary.



