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invention has particular application to guns incorporating barrels each having a
plurality of projectiles stacked axially within the barrel together with discrete
selectively ignitable propellant charges for propelling the projectiles sequentially
15 through the muzzle of the barrel. Such barrels will be referred to hereinafter as of
the type described.

Discussion of the Background Art
Prior attempts to reduce the calibre of a conventional weapon have been
20 significantly hampered by complexity, particularly in reldtion to the breech due to
the mechanical requirement for feeding rounds and secure fitment to an existing
barrel.
Supplementary barrels provided for diversifying available fire power on
weapons, such as for launching grenades from rifles, have limited operational
25 capacity in view of the complex and/or costly arrangements presently available for
rapid re-loading whilst the weapon is in use.

SUMMARY OF THE INVENTION

Object of the Invention
30 It is an object of certain embodiments of the invention to provide an

apparatus for and method of easily and conveniently converting a weapon or gun
to a smaller calibre.
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*166166* WO 03/ 006912 PCT/ AUO2/ 00799 2 It |Is an object of certain
enbodi nents of the invention to provide a barrel assenbly incorporating
projectiles that can be used to facilitate rapid reloading of a gun having

a barrel ofydfifedope described 5 Disclosure of the Invent ippiatgfedasesent
I nvention provu‘i'i in a first aspect, a barrel assenbly for |Insertion
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includes a parent barrel engaging means.

In one embodiment of the first aspect the barrel assembly may comprise a
single barrel. in other embodiments the barrel assembly may include a cluster of
barrels aligned whereby the cluster of barrels may be retained in a close packed

20 array for insertion in the parent barrel. : Where a cluster of barrels are used in the
barrel assembly, the barrel assembly preferably includes a housing in which the
barrels are retained. The housing may be formed integrally with the barrels. In
this form the housing and barrels may be disposable once the projectiles have
been exhausted. Alternatively the barrel assembly may be reloaded with

25 projectiles and used again.

The housing may be formed separately to the barrels and the barrels

~ inserted into the housing prior to the housing being inserted into the parent barrel.
In this form the barrels may be inserted into the housing whilst the housing is
retained within the parent barrel or when the housing has been extracted from the

30 parent barrel.

The housing may be formed out of any convenient material. It is preferred
that the housing is formed from a material of sufficient structural strength to

effectively retain the barrels in alignment during firing but is not so hard and stiff




30 parent barrel. The housing may be formed out of any convenient material.
It is preferred that the housing is fornmed froma material of sufficient

structural strength to effectively retain the barrels in alignnent during
firing but W?oﬂﬁﬁ@ﬁo hard and stiff WO 03/006912 PCT/ AUO2/dtfx/éh2@otobat t he
parent barr I s damaged by the repeated insertion and withdrawal of the

housing into the parent barrel. The pargnt barrel may be of any conveni ent
type. For exanple the parent barrel may be of a conventional nechanically

oper at ed |5 gun
with a fu tﬁP%c#r ?OI‘]I %ﬁ@ 'I‘? dﬁﬁlag tbglm{h%%ﬁga%l;eraépl arr e?l VWW% ?ﬁﬁ%

el ectroni haubingdnwwemrewbarmherat ed in a manner SI mlar to that of the
barrel assenbl i ment  of the first a f the |n ntlon

provi des for aﬁ"ﬁl Warﬁﬁﬂgﬁ'ﬁe' pay P@IOfﬁ'Q’e‘Fﬂﬂvy?n{eB %’@anﬁ'ﬁt e PReYar ent

barrel frggehehdpBalsta Ebhﬁentaéﬂaﬁmyeﬁameaw bﬁerlé@éd ?anl Iaaaltv‘-eaagéﬂn@ﬁt&fe to
guns of the conventional type whereby ready access through the breach of

the bafrethe barel agsembhbpevides the; gurewﬁklsldarfullﬁ eletckemsd’rrm sysie@nbilPermay be
ted d t
e PSR RO BTN AR b ooy
par ent bash'mlaraodhateqfthebarrBMSsamblyreans for retaining said barrel
bl th
seoet W1 i BBl A T AU Bl
thﬁnce ﬁgcgaﬁrel {arsetdﬂibly &@%@ﬁmﬁbdsm ithe ﬂmenﬁbarrelt frgmdtha/ nawzrld.abTieis | n
i s enbodi nen ar serte
pri matq opMundiment E%PFE cul?é'l Rﬂﬁcﬂ%@ tobé'-"?%gtﬂleeeoquh Ivﬁegﬁ’&?%rﬁpybarrel
towards t F@ad?‘ﬁéé%sﬁmfbl@h thB ‘Bréh%‘he&‘tthéfbhh%i is n’%ﬂ aVQléblé Orﬁ"!hisjerhﬁbdiﬂﬁent

section- 15, fect, “a barrel extension and does not contain
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from % © faéé)enrtnbﬁlrw{tﬁ?he %Lretnrt] Bakdl. ePltowever, an alternative embodiment provides a
gun wherein the parent barrel is formed in two sections and hence access through
the breach section barrel is readily available. In this embodiment, the barrel
assembly may be inserted in two parts. A primary or forward barrel section may
be inserted within the parent barrel towards the muzzle end of the parent barrel.

20 This forward barrel section' is, in effect, a barrel extension and does not contain
any projectiles. A second or rear barrel section contains the projectiles and may
be inserted into a rear portion of the parent barrel and be engaged with the
forward barrel section to form a complete barrel assembly with projectiles and
firing means.

25 The barrel assemblies may be inserted from the front or rear of the parent
barrel depending on the configuration of the gun. The barrel 'assembly may be
engaged with the bore of the parent barrel by a plurality of stand off sections or
tabs that extend from the barrel assembly to form an interference fit within the bore
of the parent barrel. These stand off sections may have the same diameter as the

30 bore diameter of the parent barrel. Such stand off sections may be constructed of
metal or insulating material and may facilitate operation of the firing system. The
orientation of the barrel assembly may be affixed by a key system that may be
located at the muzzle, breach or both of the parent barrel. Where a cluster of




barrel depending on the configuration of the gun. The barrel assenbly may
be engaged with the bore of the parent barrel by a plurality of stand off
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sel ect i velwherein said barrel assembly includes a barrel extension engaging means. In a .
related aspect the present invention provides a method for loading a gun having a
barrel extension Including the steps of engaging a barrel assembly including a
plurality of projectiles with a barrel extension wherein said plurality of projectiles
20 are axially disposed within a barrel and associated with discrete selectively
ignitable propellant charges for propelling the projectiles from the barrel wherein
said barrel assembly includes a barrel extension engaging means.
In a preferred embodiment, the barrel extension engaging means is a
chamfered leading section of the barrel assembly that engages an associated
25 surface on the barrel extension. The use of a chamfered barrel extension
engaging means permits the barrel assembly to be inserted obliquely into the
barrel extension and subsequently brought into alignment with said barrel .
extension and clamped or retained in place. Preferably the barrel assembly is:
urged forward to sealably engage the barrel extension. The barrel assembly and
30 barrel extension are suitably associated a locking system for releasably locking the
barrel assembly to the extension.
In an alternative embodiment the barrel extension engaging means may
include a stepped section that engages a corresponding stepped saction in the



I gnitabl e propellant charges for propelling the projectiles fromthe barrel
wherein said barrel assenbly includes a barrel extension engaging neans.

In a preferred enbodi nent, the barrel extension engaging neans is a
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25 surface on the barrel extension. The use of a chanfered barrel extension
engagi ng neans permts the barrel assembly to be inserted obliquely into
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| nvenité on, t heInb gﬁcgt er em%oabmé/nt osf tﬁufn%gtion, tﬁ)e barrel assembly is pushed into
the barrel extension obliquely and then pushed down to be locked from behind by
a spring loaded mechanical lock system. This same mechanical lock system may
act as the ejection system for the spent barrel assembly.
' In yet another embodiment of the second aspect of the invention, one or
20 - more spare barrel assemblies containing projectiles may be housed on the
weapon, usually underneath the weapon; When the last projectile is fired in the
operative barrel assembly this spent barrel assembly may be automatically ejected
and a spare barrel assembly automatically pushed and locked into position ready
for a new fire command.
25 _ _

The present invention has particular application to barrel assemblies of the
type described in the earlier International Patent Application Nos.
PCT/AU94/00124 and 'PCT/AU96/00459 by the present inventor. Such barrel
assemblies include a barrel, a plurality of projectiles axially disposed within the

30 barrel for operative sealing engagement with the bore of the barrel, and discrete
propellant charges for propelling respective projectiles sequentially through the
muzzle of the barrel.
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assl St15 Each projectile may Include a projectile head and extension means for at -
least partly defining a propellant space. The extension means may include a
spacer assembly that extends rearwardly from the projectile head and abuts an
adjacent projectile assembly. Such an extension means may assist the detent in
the barrel in supporting the projectiles in position within the barrel when a leading
20 charge is fired.

" A spacer assembly may extend through the propellant space and.the
projectile head whereby compressive loads are transmitted directly through
abutting adjacent spacer assemblies. In such configurations, the spacer assembly
may add support to the detent and extension means. The extension means may

25 be a thin cylindrical rear portion of the projectile head. Furthermore the extension
means may form an operative sealing contact with the bore of the barrel to prevent
burn Ieakage past the projectile head.

"The spacer assembly may include a rigid collar that extends outwardly to
engage a thin cylindrical rear portion of a malleable projectile head in operative

30 sealing contact with the bore of the barrel. Thus axially compressive loads are
transmitted directly between spacer assemblies thereby avoiding deformation of

the malleable projectile head.



t he propellant bum Furthernore an assenbly of stacked and bonded or
separate cased charges and projectiles nmay be provided for reloading a
barrel. 15 Each projectile may include a projectile head and extension
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16 recesses that may fully or partly accommodate the ignition means. In this
configuration the barrel houses electrical conductors which facilitate electrical
communication between the control means and ignition means. This configuration
may be utilised for disposable barrel assemblies that have a limited firing life. The
ignition means and control wire or wires therefor can be integrally manufactured
20 with the barrel.
A barrel assembly may alternatively include ignition apertures in the barrel
and the ignition means are disposed outside the barrel and adjacent the apertures.
A non-metallic outer barrel may surround the barrel. The non-metallic outer barrel
may include recesses adapted to accommodate the ignition means. The outer
25 barrel may also house electrical conductors that facilitate electrical communication
between the control means and ignition means. The outer barrel may be formed
as a laminated plastic barrel that may include a printed circuit laminate for the
ignition means. | ' .
The rear end of the projectile may include a skirt about an inwardly reducing
30 recess such as a conical recess or a part-spherical recess or the like into which
the propellant charge portion extends and about which rearward movement of the
projectile will result in radial expansion of the projectile skirt. This rearward
movement may occur by way of compression resuiting from a rearward wedging
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proj ecti| baﬁﬁk/w ieh §HE!"|$§ ORtQ treﬁmgeaﬂaﬁ 'HQ@RQIT'?"% @Bu@?n@mje\fé'%seceﬁle such
as a_coni g mprS6el by Al MBAGISS pBfto et chieparetes withah the

propel | an arg ort| n ext about which rearward novenent of the
proj et | demrmabbeamulat portian. aThexgefarnable Annular perdipR dNaY des auldedrh; s

Fearvar d ARG Hesths) BERS. £ Xntl, GhieABRAER ok F el beficen |
alegﬂlgt t (r;?thaaadsm@f filoe tprojectile ama itsrtajdort autwarth aexpansion ahout dbe urandreh

br of cct | | BORIoR7t0 spAad Pibeadno8t fi Y HoP Bl Mefartdncs M0ely the orojecti e
may be provi deghaViprbjestile esembl) mayi inelude at reafwm!ly pxearaling aavil syfddeange or
col a1r5 \m'sﬁgparﬁng %f lsgaﬁltn%dco?llatr\eﬁéroe”a oﬁtnar?d ggapteg% be radially expanded into
sealing engagement with the barrel bore upon forward movement of the projectile
through the barrel. In such a configuration it is preferred that the propellant charge
have a cylindrical leading portion which abuts the flat end face of the projectile.
The projecties may be adapted for seating and/or location within
20 circumferential grooves or by annular ribs in the bore or in rifling grooves in the
bore and may include a metal jacket encasing at least the outer end portion of the
projectile. The projectile may be provided with contractible peripheral locating
rings that extend outwardly into annular grooves in the barrel and which retract
into the projectile upon firing to permit its free passage through the barrel.
25 The electrical ignition for sequentially igniting the propellant charges of a
barrel assembly may preferably include the steps of igniting the leading propellant
charge by sending an ignition signal through the stacked projectiles. The ignition of
the leading propellant charige may arm the next propellant charge for actuation by
the next ignition signal. Suitably all propellant charges inwardly from the end of a
30 loaded barrel are disarmed by the insertion of respective insulating fuses disposed
between normally closed electrical contacts. The fuses being set to burn to enable

the contacts to close upon transmission of a suitable triggering signal and each



engagenment wth the bore upon rearward novenent of the projectile.
Furthernore the sealing nay be effected by Inserting the projectiles into a
heat ed barrel mhlch shrinks onto respective sealing portions of the
projectile ?rojectile may conprise a relatively hapgrmaegsidosdo portion
t hat cooper es mn h a 10 defornmabl e annul ar portion. The deformabl e
annul ar portion may be noul ded about tde mandrel to forma unitary
projectile which relies on netal flow between the nose of the projectile

dits t I
o e My, bt HE8NE' 4o aRRbe W PlkRhenP iRt e | 19
a rear\A/aerreby,pandl ng anvi | surface 15 supportl ng a sealing collar
th bout d ad to b | | d Int I t
W th the. barr eloMLot erprase et v AEREVS clrBoan. FERPIE RERIHEER  ne
barrel. 1g ﬁ\%‘fﬁloﬁaFﬁl"ﬁg Fiﬂrt?gé‘hﬁbthbds §ud§H s %ymﬁgté‘@énﬁréﬁr@pﬁﬁ@r||gmt|n?har ge

have a cylindrical ortion abuts the flat end face

proj eddil the Hbﬁel’mQﬁt GIUDJGD@Q and @@tFQH%Cth@BSGPQS#enEéGﬂm% CaNgIngr seglentiabn
W t hin r r in
1 ng olBATEIHE fobbintendRieedr dosabuaiiulads, YIS mey becadtofecby
| east t hecomreltedemhrward leakage ofheompustioacgases. orrhentinlisidebuining offuse
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bar r €10 asBEqRBlNheRargee pain tﬁ%%'ﬁ@%‘ﬂ@gpﬂ@e@t high @Pe fr&qe{?qhb Y& ng
prope! | anignifidiEigRaldy PErEXaMpIBTné it g ﬂﬁ@é‘lﬁbké&?ﬂi&'ﬂaﬁﬁ@hé’gé@?ﬁ%{
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emitted pulse.
A number of projectiles can be fired simultaneously, or in quick succession,
or in response to repetitive manual actuation of a trigger, for example. In such

20 arrangements the electrical signal may be carried externally of the barrel or it may
be carried through the superimposed prdjectiles which may clip on to one another
to continue the electrical circuit through the barrel, or abut in electrical contact with
one another. The projectiles may carry the control circuit or they may form a
circuit with the barrel.

25 The barrel assembly may be Incorporated in a variety of ordnance. In one
embodiment the barrel assembly of the present invention may be incorporated into
firearm such as a pistol, rifle or other small arm. In another embodiment the barrel
assembly of the present invention may be incorporated in a large calibre fixed
mounted gun. The present invention also includes guns incorporating the barrel

30 assembly described above. The guns of the present invention may also include
other features and components associated with guns of the prior art, including
butts, handles, sights, fixed mounts, and the like.



Ignition of the propellant may be achieved electrically or ignition may
utilise conventional firing pin type nethods such as by using a
centre-fire primer igniting 5 the outernost projectile and controlled

consequent J,anit | causi ng sequential ignition of the prepgld@nboresar ge of
subsequent WQB‘JH@&BTM s may be achieved by controlled rearward | eakage of

conbustion gases or controlled burning.af fuse colums extendi ng through
the projectiles. In another formthe idnition. is electronically controlled

with respective 10 propel @Iﬁl? i ' i,at.ed with prinmers which
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el ectrical contact wt one anot projectiles may carry the control -
circuitd or t heywithityafddrmmparentbarrel; with the barrel. 25 The barrel assenbly

may be I ncor por, rggéﬁt&tﬁa’rgk aéﬁ%fggﬁ&g&am%est?g@?@&oﬁmwl ment the barrel

assenbly of th nco ntd firearmsuch as
a pistol, rifl &lGr6ds anrexpivalet viewof the SteyrtriflerofdfiGsdl amhs; t he barr el

assenbly of th rgsent be..i nc orated in | grge calibre
Txed  mount ed Fiin? 1§ AUe e GmaMBRA Raied B W BE o cValeeditREsf fbr ot  ng
the barrel 30 apserdanre WEHCd séMdAPEet of the irfientionf the present invention
nmay aI so include_other features and conponents associ ?ed with guns of the

prior 18rt, i ncIFl@ Bds ap@xploded patapestivevigwiihe Stewdifleff fiawe; and the 1i ke.
WO 03/ 006912 Pﬁé’.b‘gqg/aoaﬁga%vay cross sectional view of the Steyr rifle of Figures 7 and

8;

FIG. 10 shows an FN-FNC barrel with a 40 mm overhead barrel;

Figure 11 shows a cut away cross section of the rifle of Figure 10; and
20 Figure 12 is an exploded view of the rifle shown in Figures 10 and 11.

DESCRIPTION OF EMBODIMENTS OF THE INVENTION
FIG. 1 showé a rifle 10 Incorporating a stock 11, a primary barrel 12 and an
overhead barrel 13.

25 In FIG. 2 it can be seen that inside the overhead barrel 13 there is a forward
barrel extension insert 14 together with a rear barrel section, in the form of a barrel
assembly 15a, housing axially stacked projectiles 16. Additional or spare barrel
assemblies 15b and 15c¢ are stored within the stock 11 of the rifle 10. The spare
barrel assemblies are arranged to be fed into alignment with the barrel insert 14

30 once the first barrel assembly 15a is exhausted after firing all projectiles 16. If
required, the fed for the spare assemblies may occur automatically after the
ejection of a spent barrel assembly 15.



10 BRI EF DETAILS OF THE DRAWNGS In order that this invention may be nore
readily understood and put into practical effect, reference will now be
made to the acconpanying drawings which illustrate a typical enbodi nent of

the Inventi u?)@] ereint 5 FIG 1 is a side elevational pdgxgdfooefodt FNC
rifle nodi fv?(g g”}y{r]\corporate an overhead barrel assenbly; FIG 2 1s a

out -away cross sectional view of the r|1f1le of FIG 1; FIG 3 is an expl oded
perspective view of the rifle of FIG 1 and 2 FIG 4 is a representation
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side elevational view of a Steyr rifle having an overhead barrel
accor danceStput 19 sgeaﬁ)woka@wb@tbamel esaembly dpaiipatigneent with the Baraal laa@nt oded -
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THE | NVENTadnibiy=1 54 ferveirs t@séalébw eh@agé\wrthnﬁé Bhrréglnéeﬁtﬂck 11, a primary
barrel 12 and an_ overhead barrel it can be seen that

i nsi de t he overMBad showseh Steyririfie 20 having @M%OVQSB??@PG‘H?[ ehintgwhisker t
14 toget heg 2Wrﬁrﬂ rfe??rfs 3 Rhs PBER i % STQ%TbQﬁ'Sf PSB! 2 Radaf6rward %%t?l%”b ly

15a, housing axia ed projecti dition or spare barre
assentia esenmumasmmoraomtlagamuzmem n the stock 11 of the rifle 10. The

barrel insert niTapOghine Bhlidhel SRR HEnhE DT FIG S EHET Rinebblon 2T o

firing al linpludesstandoff$6.in Ithe formuof ddngéh 5 epated dthintenvalse alrgeitid i es
fray ocetr xutégsrlrgr% If%?1 eln\éagfng the l'?ore of the parent barrel 21. A barrel assembly 26
containing axially stacked projectiles 27 is inserted into the rear of the barrel 21
15 below a shroud 28, thereby forming a rear barrel section. The barrel assembly 26 -
also incorporates flanges 25 for supporting the barrel assembly together with
electronic firing means (not shown).
The electronic firing means may suitably be similar to any of the electronic -
firing arrangements, such as recesses provided in the barrel assembly 26 to
20 accommodate Ignition means or integrally manufactured with the barrel, &s
described in the present inventor's earlier International Patent Applications. In
such a configuration a 40 mm barrel 21 may be converted into an electronically
controlled 20 mm weapon.
The Steyr rifle 30 shown in Figures 7, 8 and 9 includes a front overhead
25  barrel section 31 and a rear barrel section 32. A rear barrel assembly 33 of the
rear section houses a plurality of projectiles 35 and is provided with a chamfered
leading end 34 for ready engagement with a rear end of the barrel extension 31.
The 40 mm overhead bérrel is retained in place by a shroud 37 that conforms to
the barrel of the barrel assembly 33 containing the projectiles 35.
30 Figures 10, 11 and 12 show an FM-FMC rifle 40 with a 40 mm overhead
barrel 41. The 40 mm overhead barrel is in two parts, the muzzle 42 and/or its
barrel extension 43, and retained within a housing 44 as is seen in FIG. 12, The

rear barrel section comprising a barrel assembly 45 containing the projectiles 46 is



ej ection of a spent barrel assenbly 15. WO 03/006912 PCT/ AU02/ 00799 11 The
expl oded viewin FIG 3 shows the forward barrel insert 14 withdrawmm from
the overhead barrel 13. The barrel assenbly 15a is retained in place by a
shroud 19 keep the barrel assenbly 15a In align e

barr el |ns§a? %& 2The barrel assenbly al so includes a cgqﬂ?é¥g%ﬂpggding
end 17 for ready 5 engagenent with a cqgflenentary trailing end 18 of the
"barrel insert 14, as .shown in FIG. 2 spring may be provided in the
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i nsert 22 ha rrel 10 extension 23 incorporating a miz

Tur ni ng t dhe barrebassembly to redaingt incpasitianrorethegifledd1 G 5, the barrel
extension 23 includes stand-offs, in the formof flanges 25 spaced at

i nterval s al ong the extension, for engagi ng the bore of the parent barrel
21. A Barrel assenbly 26 cont aiiNDUSTRIALIABPISCATHON projectiles 27 is
inserted into e rear, of the barr 21 15 bel a shr t hereb
forming a rear Llﬁ'grq\ﬁgosaete@rr%@ssqeﬁp)b@;,l@engyg N’ Wt%{gr@itrﬁ AcedANCE es
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firing rreans(not shown). The electronic firing neans na U|tabl
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provi ded igj %%FH% lem&%%'ﬁggﬁ’éf@y %@gg&qgmdate ignition neans or

integrally actured wt arr escribed in the present
i nventl®r' s ear [Tiher relatt\eimalmplnaretmilttedtbaxmilassembiy]sthaﬂ is insgriedainto an

cont ol 1 oS0, Pl i breug gtinent bl . WBnfe 6t ety 2
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32. Arear ba assenbly 33 of the rear section houses a plurality of
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engagement W t yd deRBhd A 3eetfoftth§ u%rnﬁsﬁ aﬁéfwl/@a?da‘i’l‘él a&,semistyqoréfbaaau it head

barrel is retained in pla by a shroud 37 that conforns to
156 projectiles to be readlly attached to the barrel section of the weapon. Once all the
projectiles have been fired, the barrel assembly may then be discarded and a

fresh barrel assembly containing projectiles may be attached to the weapon

system.
By having the projectile carrying rear section also act as part of the barrel,
20 empty weapon weight may be reduced at the expense of welight in the projectile
section. By preloading projectiles in a section of barrel, quality control may be "
enhanced. Transport and storage of projectiles and propellant may also be made
easier.
In one particular application, a single use grenade launcher on an infantry
25 weapon, which is typically underhung in relation to a primary barrel, substitutes an
electronically fired barrel containing 5 or 6 projectiles having a higher muzzle
velocity. A conventional grenade launcher requires a re-load action after each
use, calling f;)r reacquisition of the target and re-aiming, including adjustment for
any alming error in the previous shot. The invention reduces the amount of re-
30 loading, provides improved accuracy and better ballistics solution in use — wherein
only an immediate adjustmént for aiming error is required with the weapon still
aimed at the target. Most importantly, the weapon can more quickly an accurately



the barrel of the barrel assenbly 33 containing the projectiles 35. 30
Figures 10, 11 and 12 show an FMFMC rifle 40 with a 40 mm overhead barrel
41. The 40 mm overhead barrel is in tw parts, the nmuzzle 42 and/or its
barrel ext ' , and retained within a housing 44 as i FI G

12. The rear afﬁél section conprising a barrel assenbly ﬁ%ﬁggﬁté?ﬁlng t he
projectiles 46 I's WD 03/006912 PCT/ AUOg4 00799 12 provided with a chanfered
| eadi ng end 47 to aIIOM/ready engagenment with a conplenentary trailing end
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weapon. nfecond aspect of the invention allows a barrel assenbly
preloade wth 15 projectiles to be readily attached to the barrel section
of the weapon. Once all the projectiles have been fired, the barrel
assenbly may then be discarded and a fresh barrel assenbly cont ai ni ng
projectiles may be attached to the weapon system By having the projectile
carrying rear section also act as part of the barrel, 20 enpty weapon

wei ght may be reduced at the expense of weight In the projectile section.
By preloading projectiles in a section of barrel, quality control may be
enhanced. Transport and storage of projectiles and propellant may al so be
made easier. In one particular application, a single use grenade | auncher
on an infantry 25 weapon, which is typically underhung in relation to a
primary barrel, substitutes an



electronically fired barrel containing 5 or 6 projectiles having a higher
muzzle velocity. A conventional grenade |auncher requires a re-load action
after each wuse, calling for reacquisition of the target and re- aining,
includi ng el Wsdobipt for any aimng error in the previ oupcqgiitioz/ood

I nvention reduces the anmount of re 30 | oading, provides |nproveJ accuracy
and better ballistics solution in use 44wherein only an inmrediate
adjustnment for aimng error is requirea with the weapon still ainmed at the
target. Most inportantly, the weapon ﬁ? §Dre qui ckly an accurately WO
03/006912 13 PCT/ AU02/ 00799 del i ver P Qﬂ in the critical first 10
seconds of an engagenent mﬁth eneny forces. it will of course be realised
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selectively ignitable propellant charges for propelling the projectiles
fromsaid at | east one barrel wherein said barrel assenbly Includes a

parent baprel ¥RgasHrr mw%ccamwg)aor@éxnﬂslswmkeinatﬁéowfrélgaésen%wl m1
wherei n the barrel asse 10 conprises a single barrel. 3. The barrel

assenfl y %BBF'*%@SNQ %péffﬁ{ | wherein the barrel assenbly includes a
cluster of barrels aligned whereby the cluster of barrels nay be retained
in a close packed array for insertion in the parent barrel. 15

3. The barrel assembly according to claim 1 wherein the barrel assembly

includes a cluster of barrels aligned whereby the cluster of barrels may be retained
in a close packed array for insertion in the parent barrel.

15
4, The barrel assembly according to claim 3 wherein the barrel assembly
includes a housing in which the barrels are retained.

5. The barrel assembly according to claim 4 wherein the housing is formed
20 integrally with the barrels. '

6. The barrel assembly according to claim 4 wherein the housing is formed
separately to the barrels and the barrels inserted into the housing prior to the
housing being inserted into the parent barrel.

25
7. The barrel assembly according to claim 1 wherein the housing is forrhed
from a material of sufficient structural strength to effectively retain the barrels in
alignment during firing but is not so hard and stiff that the parent barrel is damaged
by the repeated insertion and withdrawal of the housing into and from the parent
30 barrel.

8. The barrel assembly according to claim 1 wherein the insertion of the barrel
assembly provides the gun with an electronic firing system.



4. The barrel assenbly according to claim3 wherein the barrel assenbly
I ncl udes a housing In which the barrels are retained. 5. The barrel
assenbly according to claim4 wherein the housing is forned 20 i ntegral ly

with the b The barrel assenbly according to claip g N the
housi ng iswf(%‘%/@ﬁg 9separatel y to the barrels and the barre?g |nserted into

the housing prior to the housing belng inserted into the parent barrel. 25
7. The barrel assenbly according to cl ?n11 wherein the housing is forned
froma material of sufficient structural strength to effectively retain the
barrels in alignnment during firing but I's not so hard and stiff that the

parent bapr el Tﬁe%ﬁ‘mﬁgselﬁblyté&ofdiﬁ@@d @lﬁlm '1S\ﬁl"nérbi?ffth%rtfélrlfél'fa@émmyI ma{ the
housing into and fromthe parent 30 barrel. 8. The barrel ,assenbly

accor di ngbgdnsariadrinto thedasent haves! figee thei ruzzle apd setginaddhereiRsenbl v provi des
the gun with an electronic firing system W) 03/006912 PCT/ AU02/ 00799 15 9.
The barrel assenbly according to claim1 wherein the barrel assenbly may.

be i nsgrtaed. i nﬂ’hetwmr@aassmhiwamiording)rtotd:iaurmﬂzwlhermndheebm"mieals&elmblyzi n. 5

10. The barre| assenb according Lo cla wher t.he barrel assenbly
"ol udes MekResTsaS ok sPEROHE 8 thus oF e RAIERERREl “harr e . 11 The

barrel assenbly according to claim1 wherein the barrel assenmbly is
arranged for insertion in tw sections, incl udlg a for%/grd barr el

ext ensi on1dnd &he harrel assgmbieaceqrdingde. claim 17w Hekasiombl¥dsr di ng
to claim éﬁaﬂ% %r“in%@ﬁ' oﬁ%‘ﬁbdséﬁbﬁﬁmclﬁ&iﬁb'é’fbrﬂtﬁ% bBAbI 65%BASIbA and a

projectiles e I nserted hin the parent barrel towards the
nuzzltoentﬁaifb&fﬂeéswi%ht barrel . I 15 13. The barrel assenbly according to
claim1l wherein a rear barrel section contains the projectiles and nay be
inserted into a rear section of the barrel and be engaged with the forward
barrel sed2i onThe Barreh assemiply eaccondingeb elalentdl wherein the forward barrel

section does not contain projectiles and may be inserted within the parent barrel
towards the muzzle end of the parent barrel.

15
13. The barrel assembly according to claim 11 wherein a rear barrel section
contains the projectiles and may be inserted into a rear section of the barrel and
be engaged with the forward barrel section to form a complete barrel assembly
with projectiles and firing means.

20 : |
14. The barrel assembly according to claim 1 wherein the barrel assembly may
be engaged with the bore of the parent barrel by a plurality of stand off sections or
tabs that extend from the barrel assembly to form an interference fit within the bore
of the parent barrel.

25 |
15.  The barrel assembly according to claim 14 wherein the stand off sections
have substantially the same diameter as the bore diameter of the parent barrel.
16. The barrel assembly according to claim 14 wherein the stand off sections

30 may be constructed of either metal or an insulating material.



with projectiles and firing neans. 20 14. The barrel assenbly according to
claim1 wherein the barrel assenbly may be engaged with the bore of the
parent barrel by a plurality of stand off sections or tabs that extend

fromthe ba’rgrq%|(08%§fenbl y to forman interference fit wt hi&,{‘ﬂ&,@%ﬁ of
a .

t he parent 25 15. The barrel assenbly according to clarm 14 wherein
the stand off sections have substantiglly the sane dianeter as the bore
di aneter of the parent barrel. | 16. The barrel assenbly according to claim
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af fi xed by a system at the nuzzle, breach or both of the

parent bapargntbarel.- 18. The barrel assenbly according to claim1 further
I ncorporating an electronic firing systemthat is hard wired to a firing
mechani sm out si de of the parent barrel. 19. The barrel assenbly according
to cl & m 18. wh&heibarehassembliy acosrdirgioseiaint 1 further lircqrpajadiogiancaletiyomiay of

signal wes enteri a . rear .section. of the [ . r A met hod
for conve E'?%Sygeﬂl}ﬁgh'é\n% V\greﬁép,aeIlnnﬁfmga?ﬂr@%g?@iﬁjﬂ%&ﬁ%ﬁqﬁ%ptﬁgf&el. a gun

of a smaller calibre, said nethod conprising the step of inserting a barrel
assenbly havi n_cllba plurality of projectiles axially dis ed within at |east

dl spog
one barrell9. 15TBe baiiey asgembly ﬁ@%ﬁﬂgfoaﬁl@!“h@m%?%mﬁ ?'H”Qii"@@?rwm
sel ecti vekyd Gl ; r iRl a¥et ' hles
from sai djméaéts ?‘e%aé@%o(ﬁ!ae SB%)?@%&J ap\/\)%ulgﬁglﬁwggéai h%gprée){?é%ﬂsgg%o%q ﬁﬁ)ﬁggésma
par ent0 babarel.engagi ng neans. 21. A barrel assenbly for |oading a gun, said
barrel assenbly formng a rear 20 barrel - section for engagenent with a
barrel extension, wherein said barrel assenbly has a plurality of
proj ecti | £8. axAahbthodifspeoracning &igandavimgraebamél ofai pradetermiined calibre to

a gun of a smaller calibre, said method comprising the step of inserting a barrel
assembly having a plurality of projectiles axially disposed within at least one barrel -

15 of said barrel assembly and associated with discrete selectively ignitable
propellant charges for propelling the projectiies from said at least one barrel
wherein said barrel assembly includes a parent barrel engaging means.

21. A barrel assembly for loading a gun, said barrel assembly forming a rear -
20 barrel section for engagement with a barrel extension, wherein said barrel
assembly has a plureil'rty of projectiles axially disposed within a barrel of said barrel
assembly and associated with discrete selectively ignitable propellant charges for
propelling fhe projectiles from the barrel wherein said barrel assembly includes a
barrel extension engaging means.
25 _
22. The barrel assembly according to claim 21 wherein the barrel extension
engaging means is a chamfered leading section of the barrel assembly that
engages a complementary surféce on the barrel extension. '

30 23. The barrel assembly according to either claim 21 or claim 22 wherein the
barrel assembly is urged forward to sealably engage the barrel extension.



assenbly and associated with discrete selectively ignitable propellant
charges for propelling the projectiles fromthe barrel wherein said barre
assenbly includes a barrel extension engagi ng neans. 25 22. The barrel
assembl y P ,to claim 21 wherein the barrel extensipgragiRs®ong nNeANS
s a chanfereg eadlng section of the barrel assenbly that engages a

conpl enentary surf~ce on the barrel extension. 30 23. The barrel assenbly
according to either claim?21 or claim wherein the barrel assenbly is

urged for ea a rr t Lan. 0)

hey 02 B 6o The kil HsbeRh PC%[BE@,T% E’i&!%‘ Whﬁbg{‘]&h%ﬁ‘ BRI 1 ¢ he
barrel expRgsding nféaaggirfemdagaQSS Pﬁéadgéctrenstrmpmbag@st mootrbgporRiMagoes a
correspondi hg Stepped section in e barrel extension. 5 25. The barrel
assenbl y a@cpﬂdlsﬁ ieinctheibarel exigBsionn t he barrel assenbly abuts the
barrel extension. 26. The barrel assenbly according to any one of clains 21
to 25 wherein a sleeve is provided over the interface between the barrel
assent8 y 28d tThkedmrratl astémizkyt acsording: to ateims21 wherain ahai bajrel rassembiy|
assenbl y | lh rtl)rren th the barrel extension. 27. The barrel assenbly
accordi ng &3 BHQ e s 21 to 26 wherein the barrel assenbl y and
barrel extenS| on are suitably associated a | ocking systemfor 15
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the rear sectio arrel h the barrel extension. . The barrel -
assentf) y extensionntg assist ini r@tmmngﬁbeémrel rassembit mn&'i@"@ée@ Wﬂéﬁhe fergkd to
forma Io%hggbl e along the barrel section to facilitate transport and
storage o arrel section, or the lever may be raised for |ocating and
| ocking the rear section of barrel.

27. The barrel assembly according to any one of claims 21 to 26 wherein the
barrel assembly and barrel extension are suitably associated a locking system for -
15 releasably locking the barrel assembly to the barrel extension.

28. The barrel assembly according to claim 27 wherein the barrel assembly
containing the projectiles has a lever attached to aid locating and locking the rear
section of barrel with the barrel extension.

20
- 29. The barrel assembly according to claim 28 wherein the lever may be either
folded to form a low profile along the barrel section to facilitate transport and
storage of the barrel section, or the lever may be raised for locating and locking
the rear section of barrel.
25

30. The barrei assembly according to claim 28 wherein a keyring arrangement
is provided on the barrel assembly for orientating and locking the barrel section.

31. The barrel assembly according to claim 27 wherein the barrel assembly is
30 arranged to be pushed into the barrel extension obliquely and then pushed down
to be locked from behind by a spring loaded mechanical lock system.



25 30. The barrel assenbly according to claim?29 wherein a keyring
arrangenent is provided on the barrel assenbly for orientating and | ocking
the barrel section. 31. The barrel assenbly according to claim27 wherein

the barrel ‘gg ?ﬁ&k‘ is 30 arranged to be pushed into the Rank&hnf9hensi on
obliquely an en pushed dowmn to be | ocked from behind by a spring | oaded

mechani cal | ock system WO 03/006912 PGK{ AUO2/ 00799 18 32. The barrel
assenbly according to claim 31 wherein e mechanical |ock systemalso
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sai d barr edysten @idy actsasEmgjectionesystdm forcthe Speht barrdl@ssemblygement with t he
barrel extension, wherein said barrel assenbly has a plurality of

projectiles aX|aIIy di sposed within a barrel and associated with discrete -
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fromthe barrel erein said barrel assenbly includes a barre exte

engagi By ribargun, said barrepagsembly doming@ tear daiehseatiah ir &ngaga@est widy e
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extensi on, said nethod 20 including the steps of engaging a barrel
assemdOy i ncl udi ng a plurality of projectiles with a barrel extension

wherein sajd plg rﬁ.qéoﬂfln @b i3'39\§1 ﬁﬁé%r'rﬂore@p%?é’?ﬁﬁe%é infblsgbar r el

of said barrel a5500|ate di screte ectively ignitable
propel | antcontmmggspropctupsaiw be hgusecborpthggm iles fromthe barrel wherein
said barrel assenbly includes a barrel extension engagi ng neans. 25

35. A gﬁn according to claim 34 configured such that, subsequent to the last

15 projectile being fired from an operative engaged barrel assembly, the spent barrel
assembly may be automatically ejected and a spare barrel assembly automatically
pushed and locked into position ready for a new fire command.

36. A method for loading a gun having a forward barrel extension, said method
20 including the steps of engaging a barrel assembly including a plurality of
projectiles with a barrel extension wherein said plurality of projectiles are axially
disposed within a barrel of said barrel assembly and associated with discrete
selectively ignitable propellant charges for propelling the projectiles from the barrel
wherein said barrel assembly includes a barrel extension engaging means.
25



