WO 03/ 006912 PCT/ AUO2/ 00799 BARREL | NSERT AND REAR BARREL SECTI ON FOR
VEAPONS BACKGROUND OF THE INVENTION 5 Field of the Invention The present
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conversion of barrel in guns such as firearns and |arger calibre weapons to
a snmaller calibre barrel using a barrel insert. 10 In a second aspect, the
present invention relates to | oading projectiles into guns such as
firearns and | arger calibre weapons. The second aspect of the invention
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t he BackKgeluoitharlhvéttionr atterrpts to reduce the calibre of a conventional

h 20 d t | ar |
R Y e R e
rounds ad)a]ghlémawa% pelct, 'Eﬁhfoubﬁ ﬁé‘t é%él@élk/@ﬁ}f tﬁérﬁr@!sentsm%hﬁaﬁ%ﬁa&as l%@ﬁ'h‘é' s

provi de or diversifyi ng available fire power on weapons, such
| aunchi mpnyeesianed barseh ini gunss SUﬁb\ﬂS firearmsd ang dakger oradibre zﬁemtq 91 | n

vi ew of t genents presently avail able for
rapi d rémﬁaﬁ.ﬁ"@%@ggfwﬁ@ﬁ‘@a e lse.  SUMRARY GF THE | NVENTI ON
Obj eot of t heinl needdbhdasgéct] thd presentmvetitionfreleed & maﬁwﬁ{?érd]’aamlésmtot he
i nvention to provide an apparatus for and met hod of easi

conveni NSy sdehasr filaagng %ﬂghﬂﬁfﬁebﬂabg'fﬁ V\te@pén%aﬂn%ﬁ%&ﬂﬂb@@eomfo@ﬁooesg12
PCT/ AUO%\Q&Y’[% hés 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 relation 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.



It is an object of certain enbodinents of the invention to provide a barrel
assenbly incorporating projectiles that can be used to facilitate rapid
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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. Aliernatively 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 inseried 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



effectively retain the barrels in alignnment during firing but is not so
hard and stiff WO 03/006912 PCT/ AU0O2/ 00799 3 that the parent barrel is
damaged byotobeoaepeat ed i nsertion and withdrawal of the Rewsitogod9o the
parent barrel. The parent barrel may be of any convenient type. For exanple
the parent barrel may be of a conventdonal nechanically operated gun and
the insertion of 5 the barrel assenbly provides the gun with a fully
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gun wherein the parent barrel is ormed 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



of the parent barrel. These stand off sections nmay have the sane di aneter
as the 30 bore dianeter of the parent barrel. Such stand off sections may
be const rwotado@i2z netal or insulating material and rmay f &CTIAM020€799
operation of the firing system The orientation of the barrel assenbly may
be affixed by a key systemthat may be4 |ocated at the nuzzle, breach or
both of the parent barrel. Wiere a cluster of WD 03/006912 PCT/ AUO2/ 00799
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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 szction in the



25 surface on the barrel extension. The use of a chanfered barrel extension
engagi ng neans permts the barrel assenbly to be inserted obliquely into
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barrel extension and clanped or retained in place. Preferably the barrel
assenbly is wurged forward to seal abl y5engage the barrel extension. The
barrel assenbly and 30 barrel extension are suitably associated a | ocking
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i nvention, the barrel assenbly is pushed into he barrel extension
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contai nitﬂg bDarrPél ee%einlaeosn ggﬁ’qubeefy %%%lstﬁgnoprbs gg 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  Dbarrel 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.



weapon, usually underneath the weapon. Wien the last projectile is fired in
the operative barrel assenbly this spent barrel assenbly may be
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headsand abutBactn 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 exiend 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 leakage 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.



adj acent projectile assenbly. Such an extension neans may assi st the detent
in the barrel in supporting the projectiles in position within the barrel
when a | e&0ingoe92d) charge is fired. A spacer assenbly nmayPextAdndo01e ough
the propellant space and. the projectile head whereby conpressive | oads
are transmtted directly through abut?ing adjacent spacer assenblies. In
such configurations, the spacer assenbly may add support to the detent and
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may i ncl ude
15 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 resulting from a rearward wedging
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annul ar portion may be CL
ealing engagement W|t 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 projectiles 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 charge 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



about the mandrel to forma unitary projectile which relies on netal flow
between the nose of the projectile and its tail for outward expansion
about thewpwmnde®i2 portion into sealing engagenent wth tRreThaneowo9t he
barrel. The projectile assenbly may include a rearwardly expandi ng anvi l
surface 15 supporting a sealing colla® thereabout and adapted to be

radi ally expanded into sealing engagenent with the barrel bore upon
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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.



col ums extendi ng through the projectiles. In another formthe ignition is
el ectronically controlled with respective 10 propellant charges being
associ at esowsbspz i ners which are triggered by distinctive@CTiAgnRoomon
signals. For exanple the prinmers in the stacked propellant charges may be
sequenced for increasing pulse wdth iqgnition requirenments whereby
electronic controls may selectively send ignition pul ses of increasing

pul se widths to ignite tngp:r@@EAh%bec-hﬁElg{?p{Atw gtially in a sel ected
15t ant ¢

time order. Preferably however e prope arges are ignited by a
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al so i ncludes_guns. i ncorporating the barrel 30 assenhbly descri bed above.
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10 BRI EF DETAFICGs 708 sitEerationatsiew obedsieyt tbie haking dameeerhiad bamel e nor e
made 16 tne. AERIATS WBH & bRy RRRFL M e el e’ & Cypfcal "embodi ment of
t hetgnvent i orFlen® ighr €kploded perspective view the Steyr rifle of Figure;

FIG. 9 is a cut-away 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 shows 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 15¢ 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.



5 FIG 1is a side elevational view of FNNFNC rifle nodified to incorporate
an overhead barrel assenbly; FIG 2 is a cut-away cross sectional view of
the rifl ewofo3dba@12 1; FIG 3 is an expl oded perspective vi @eaTfuotherdpi fl e of
FIGs 1 and 2; FIG 4 is a representation of a Steyr rifle having a 20 nm
barrel inserted 10 within a 40 mmparent barrel; FIG 5 is a cut away
cross section of the Steyr rifle of FIG 4; FIG 6 is an exploded view of
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f orwar d a@@rmmg 154 forrhritd éﬁeﬂéblg%gh@@%iﬂﬁﬂhevbérl’él%é&ﬁﬁ4bar rel section, in
the formof a_barrel assenbl housi ng axi ally stacked projectiles 16.
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the overhead barrel 13. The barrel asse IS retalne y a
extension, for engaging the bore 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, as
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 barrel 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



shroud 19 so as to keep the barrel assenbly 15a in alignnent with the
barrel insert 14. The barrel assenbly al so includes a chanfered | eading
end 17 foworieahp1s engagenent with a conpl enentary traili RgTeid2ae99f the
barrel insert 14, as shown in FIG 2. A spring may be provided in the
stock for urging the barrel assenbly {ba forward to seal ably engage with
the barrel insert 14. FIG 4 shows a Steyr rifle 20 having a 40 nm over head
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21. A barrel assenbly 26 containing axially stacked projectiles 27 is
inserted into the rear of the barrel 21 15 bel ow a shroud 28, thereby
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barrel icapadildy okd gun qucztberWaaOBhroud 37 that conforns to the barrel of

t he barrel a enbl containing th rqpectiles 35. 3 0,,11 and
15 show an ENTRVESR] aSoR e hiebTiaReBb s nubdife e tib plonded Wi
overBeadybfiotifls tohd reddiy diRiched thGe Hazel %&%n%ﬂh@rwéaﬁon b@fnfc@'axﬁthbenS' on
43, and retained within a housing 44 as is seen in FIG rear
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46 is 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 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 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 for reacquisition of the target and re-aiming, including adjustment for
any aiming 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



WO 03/ 006912 PCT/ AUO2/ 00799 12 provided with a chanfered | eading end 47 to
all ow ready engagenent with a conplenentary trailing end 48 of the barre
ext ensi orw03d3/08693hr oud 49 engages the barrel assenbly toPCE#AIR/OIT99i N
position on the rifle 40. 5 | NDUSTRI AL APPLI CATI ON The use of a barrel
assenbly for insertion into a parent t8rrel in accordance wth the first
aspect of the invention provides an neans of increasing the flexibility of
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enabl i 8 e gun to be nore useful in a variety of situations. 10 The
relat|VEWQe$|nple retrofltted barrel assenbly that is inserted into an
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att achegalrgst he weapon system By haV|ng t he prolectlle carrying rear
section also act as part of the barrel, 20 enpty weapon wei ght nay be
reduced at the expense of weight in the projectile section. By prel oadi ng
projectiles in a section of barrel, quality control may be enhanced.
Transport and storage of projectiles and propellant nmay al so be nade
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 nuzzle velocity. A conventional grenade

| auncher requires a re-load action after each wuse, calling for

reacqui sition of the target and re-aimng, including adjustnent for any
aimng error in the previous shot. The invention reduces the anount of re
30 | oadi ng, provides inproved accuracy and better ballistics solution in
use - wherein



only an imedi ate adjustnent for aimng error is required with the weapon
still ained at the target. Most inportantly, the weapon can nore quickly
an accur awelog/ oW1 D3/ 006912 PCT/ AU02/ 00799 13 deliver fir@pwndan2ioord he
critical first 10 seconds of an engagenent with enenmy forces. It wll of
course be realised that the above has ideen given only by way of
illustrative exanple of the invention and that all such nodifications and
variations 5 thereto as would be appaygmri to persons skilled in the art
are deened to fall within the broad scope and anbit of the invention as is
herein set forth in the following clains. WO 03/006912 PCT/ AU02/00799 14

CLAIMS 1. A I |y f. t t b | of

wher oi n sai d A barE RERERR o REeBRTA &TpairhE pRgRTl A et uirie s "
di sposedatid] hisseribly st a Phaafitybsr ﬂil@'jedﬂess akrén?afé;ﬂise@swmﬁrhl At RAGt one
associated with discrete selectively ignitable rfgro pel I ant charges for

propél | Mﬁﬁr&lr@‘ $9; Ratel| assemtdynans aS%QC'?ﬂ@dsztb serete eelectively sgnitalalied

acsenvl 1 oRaRy; SRR CRreRbRl, B PRsRESTAR BERNS: st b i

si ngl e lverarein seﬂd bﬁm@l bssemblyansladbs v parent Han‘ngl érgen)ied Mehngherei n the
barrel assenbly includes a cluster of barrels aligned whereby the cluster
of barrels may be retained in a close packed array for insertion in the

par ent tzarre'Thel%af‘rel eh?dl%%lccaﬁﬁﬁ%?‘% fifif ﬂkéﬂgrar@tﬁé%dﬂe? éé\ﬁfkgrﬁﬂél the

barrel assenbly inclu ousli ng rels arer
The1Barm@huagﬁéﬁbSmgktb@mehng to claim4 mherein the housing is forned 20
integrally with the barrels. 6. The barrel assenbly according to claim4
wherein the housing is forned separately to the barrels and the barrels

i nserted.int CHeheaheyHszanibly Glccbriido 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 formed
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 Dbarrel.

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



housi ng being inserted into the parent barrel. 25 7. The barrel assenbly
according to claim1l wherein the housing is forned froma material of

suf fici ewogBoumdiural strength to effectively retain the pParragiog/oo199
alignment during firing but is not so hard and stiff that the parent barrel
is danmaged by the repeated insertionisd wthdrawal of the housing into
and fromthe parent 30 barrel. 8. The barrel assenbly according to claim1l
wherein the insertion of the barrel assenbly provides the gun with an

el ectronic firing system WO 03/006912 PCT/ AU02/00799 15 9. The barrel
assenbl yO.accolhi hgrrebasseinibly actieeding o cledmbhmwhereiastheriarel msgembhemayser t ed

into th arent barrel from.the zzl.e and retained.therein. 5 10. The
barr el %{glﬁ%ﬂ%dﬁg&ﬁaip%eqtobagr%{%r@t%%g ?Wfaeregﬁ‘r\egﬁhﬁg%%nbl y includes
means for engaging with the bore of the parent barrel. 11. The barrel

assenbly according to claim1 wherein the barrel assenbly is arranged for
i nsept i off-i n theo basel iassembiv Acesirdiggator elaimr 8 wheredn tbet barseloassemdbly 10
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inserted within the parent barrel towards the nmuzzle end of the parent
barrel. rrel gglsenbl%l according to claim1ll wherein a rear

15 13. The b _ | ; [
barrel sketiote B@H@ PRSCMRY BFER'EING f=slaiRd! ydiersin thesbairebassarably isear
section g4f hh&dridhGn aged: W bk [ : ' t o-
forma cégﬁ%ﬁdgtﬂe#aﬁér%rpa@sgé Ié;?&@\nﬂtg’hmyrdgj%ei? ﬁPL@éﬁgg?‘?%ﬁghﬁéﬁﬁd&% 14.
The 1Bar rrelr bageldd@ofioaccording to claim 1 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 barrel assenbly to form an

interfergnce frid béridi dssehtb Odccor@hgt RE cRAMEAY RREF&h- 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.



25 15. The barrel assenbly according to claim 14 wherein the stand off
sections have substantially the sane dianeter as the bore dianeter of the
parent bawpeB/ood62 The barrel assenbly according to cl ai mptC4d/Ateeneon t he
stand off sections 30 may be constructed of either netal or an insulating
material. WO 03/006912 PCT/ AU0O2/ 00799 16l6 17. The barrel assenbly of claim
1 wherein the orientation of the barrel assenbly is affixed by a key

system | pgat egpat éﬁ’é\ ﬁg&ﬁhﬁ a/trfeé\ f?no’f ﬁéltén?fthtehﬁneﬁﬂtl%ﬂt oPatﬁéebarrel 5 18.

The barrel asserrb y accor aim1l her “i ncor por at

el ectr orﬁtssermblynsngtffs(ﬁdt lyrat keyt systemalodated atdtheomazlier brzgaofreohbotrsof the si de
of the paren% bar 19. The barrel assembly according to claim18
wher ei n RHEN PRAITR mechanl sm fires the projectiles by way of signal wres
entering a rear section of the parent 10 barrel. 20. A nethod for
converting a gun having a barrel of a predetermned calibre to a gun of a
smal ber Tl i bflee bguehassarnbly assepding |’t<h@|all1iﬂe1 ﬁxré]@r(uﬂcorpea'tmlgr@\ aldenonéd

one bar 1Y §6% Bat sk e QLEHERG el olude SR AREberled Pl ' °°'

selectively ignitable propellant charges for propelling the projectiles
fromsaid at | east one barrel wherein said barrel assenbly includes a

parent bk}r el TRAGAFChGSRRAY apgording,ip (caima il airpiny Bie figadimgcharem sai d
b |
1] ST R s RS, 0 EOIUEPH

pr ojl@ct ibaselaxi aI |y disposed within a barrel of said barrel assenbly and
associated with discrete selectively ignitable propellant charges for
propelling the projectiles fromthe barrel wherein said barrel assenbly

i ncl udep@ b@rnﬁahoexé.eéﬁwmﬁ@aa@wﬁa\ﬂﬁ@@sbar?é A% prERIdRIinEY BRI Y

according to claim?21 wherein The barrel ~extension engagl ng neans 1s a
chanf er eal gubaefi agmaller icalibisf, saick nvethod|campyiaig yhe Istap ob mpRgkinng a barrel

conpl e”ee{‘éts%?r){bﬁ% (/%%e Bf&rélhﬁ otf% (5]%0’[11%“ elaﬁly%ﬁ's'posed within at least one barrel -

15 of said barrel assembly and associated with discrete selectively ignitable
propellant charges for propelling the projectiles 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 plurality of projectiles axially disposed within a barrel of said barrel
assembly and associated with discrete selectively ignitable propeliant charges for
propelling the 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 surface 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.



30 23. The barrel assenbly according to either claim21 or claim 22 wherein
the barrel assenbly is urged forward to seal ably engage the barrel

ext ensi orwOW®0031D06912 PCT/ AUO2/ 00799 17 24. The barrel pagssdamioyro9
according to claim 21 wherein the barrel extension engaging neans includes
a stepped section that engages a corregpondi ng stepped section in the
barrel extension. 5 25. The barrel assenbly according to claim2l1 wherein

t he barr aspray 3:%%‘5% h : X Pely : e |y
accordi nég&'t oggny oa)rﬁreelo cﬁa@@%@@@b 2t§ ﬁﬁﬁezlqnwgéﬁesl?-elﬂe%\%egf%rsrélp%)ét\%i?%gﬁ)over
t he i nt earfigagindpetnwaan inckidesr aelstepeshidegtiandthaheehgagesl a Wdresspendingn t o
assist in retaining th bbarr | assenbly in alignment with the barrel

ext ensi oHCP .S?ﬁ“é&bg‘rﬁgl %@@H&rﬁﬁ'%cordi ng to any one of clainms 21 to 26
wherein the barrel assenbly and barrel extension are suitably associated a
| ocki ng systemfor 15 releasably |ocking the barrel assenbly to the barrel
ext efsi a2h. 28Thatharirasseniydy @vsbyding dor daing 2lowblesgimthe baweleassemblybar r el
assenbl y, i.ni nrojectiles has a lever attached to aid |ocating
and Ioclﬁ%gpﬁébwégge}(@ﬁé‘%m of barrel with the barrel extension. 20 29.
The barrel assenbly according to claim28 wherein the | ever may be either

folded to forma |ow profile along the barrel section to facilitate
t r anspord6-andl he el assembhie apaprding de@nvodne &f aaims 3l de Aaywhrreimiased

for | ocayl ,@(gzéﬁ' e i f - Iy I
assenbl f/é I%%\%ofg;ﬁrndg 0 @Pearl {%%ZISE%%Z?%&% efj]rel Q%Vr%lreérsgre]é’gbﬁ%nd t?% tg%\éf ded
on tibe =aderdiondsenddist horetainingntres bagehadsémblyi ingalignendaalr with thechbamel.  31.
The barrel assenbly according to claim 27 wherein the barrel assenmbly is 30
arr angede"88 pushed into the barrel extension obliquely and then pushed
dowmn to be | ocked frombehind by a spring | oaded nechani cal |ock system

WO 03/006912 PCT/ AU02/ 00799
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 batrrel.

25

30. The barrel assembly according to claim 29 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.



18 32. The barrel assenbly according to claim31 wherein the nechani cal

| ock system also acts as an ejection systemfor the spent barrel assenbly.
33. A gurwbamiotryim forward barrel extension and a barrel aETatvRYOTODr

|l oading 5 the gun, said barrel assenbly formng a rear barrel section for
engagenent with the barrel extension,i8herein said barrel assenbly has a
plurality of projectiles axially disposed within a barrel and associ ated
with di et I ' ol t i f ' t he
B of et FEs. T e e g B R N v, PR ek e
ext ensi dystaig&Ushgciserman ejepios systamyior the speut bagrrelasseaibly.33 wherei n one
or nore spare barrel assenblies containing projectiles may be housed on
the gun. 35. A gun according to claim 34 configured such that, subsequent
to the Izst AQguprigh8ag id Rriaidbafrel dehsiom At 8R/IrAL i2s8e/PYARRdoRAIHE!
assenbly, the spent barrel assenbly may be automatically ej'ected and a
spar & bahe Qumsaigriayeh assamblyctarming purskae bairal Sestikrdor angagrrsent Biithr eady

for an fil C . r ' ' farwar d
barr el gﬁv? eélésr?eé n&&géhgi nhé\ﬁ%@n n%g %fﬁﬁ#&%gq@e&m%& gg@?ﬂﬁgﬁﬁ‘%ar rel
assenbl yaxiailyl didpogea withir @ bayelodnd pisspeiatdd @sthvdiibbrete BaldcaVelgXigaitablen
wherein said pluralit f projectiles are axially disposed within a barrel
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of sai d RsapPelantLh ipranapelias fiepeiediies rems Hteharelsunerein saidyoarsei t abl e
propel | aRkeRikY de¥ a BaRBEEXtbASIoh

b SRRy f i.lhes fromthe barrel wherein
said barrel assenbly mc?uges a bar %&gﬂggﬁ{gabs"engagi ng neans. 25
10

34. A gun according to claim 33 wherein one or more spare barrel assemblies
containing projectiles may be housed on the gun.

35. A gtjn 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



