WO 01/ 88461 PCT/ AU01/ 00556 1 SLEEVED PRQJECTI LES The present invention
relates to projectiles for use with barrel assenblies having a plurality
of proj esvobess4axi al | y di sposed within the barrel and whi poT/avej/@38d | es
are associated with discrete propellant charges for propelling the
projectiles 5 sequentially through the nuzzle of the barrel. Qur earlier
patent applications relate to snall arnd, nortars and | arge bore rounds
and the like and this invention_ relates to rounds for such weapons. Trials
of a handgun according to aspeSTEEYEDRROIECTULS hat ent applications have
i ndicated that the two-part small calibre projectiles have a tendency to

separate 10 iThélgrebéntepnention Irglatée o thejectilegifoe .usenwith eh#reglegdsehiblies
invention ainms to provide a suitable projectile assenbly in which the parts

remain i H%‘Zﬁﬁ% f‘ﬁluﬁalﬂ bFpH 'jée&ﬁé’s aRialy 8&?%&%% %iﬁ%e"@éﬁ@%& %R:ﬁ@&%%lgs\’\e

have now a projecti or use w assenblies o
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propel I ant charges for propellin aid projectiles sequentially through the
muzzl oFeQ‘F\%‘%@ﬁV?@PPQEEh% Myzzis gﬁﬁ]elt&'ﬁﬂorrpri sing an expandabl e sl eeve for
engagenent with the bore of the barrel and a projectile core about which
sai d sl eeve i sOyr sgoiarhatentapplicadiang releie i satdllcarsnsy gviertarsdardilarge bore
projectile core have cooperating surfaces operable to 20 deform said

expandabteursiseanckethierlike sawhthisimventiog estates toirbimdsiorizuch wdapgdns. barrel in
response to pressure exerted upon a | eading face of the projectile, and

wherein a reafi¥grdf &hahdgufCEccrding! 1BasE gttt oPIckRE tddrferptehfiafpli@RHn8Y
face of a trailing projecfile are associated with a spacer permtting
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10 in flight especially when they tumble. In one aspect this invention aims t;) provide a

suitable projectile assembly in which the parts remain intact as a streamlined
projectile during passage to a target.

We have now found a projectile for use with barrel assemblies of the type

having a plurality of projectiles axially disposed within a barrel having a bore and a

15 muzzle and which projectiles are associated with discrete propellant charges for

propelling said projectiles sequentially through the muzzle of the barrel, said

projectiles comprising an expandable sleeve for engagement with the bore of the

barrel and a projectile core about which said sleeve is disposed, wherein said

expandable sleeve and said projectile core have cooperating surfaces operable to

20 deform said expandable sleeve into sealing engagement with the bore of the barrel in

response to pressure exerted upon a leading face of the prbjectile, and wherein a

rear working surface of a leading projectile and said leading face of a trailing

projectile are associated with a spacer permitting projectiles to be axially disposed

within said barrel to define a propellant space between said leading projectile and



WO 01/88461 PCT/ AU01/ 00556 2 said trailing projectile and wherein said

sl eeve is retained about said projectile core during travel to the target.
In a firavoprgdserred enbodi ment of the present invention POPAEPHGES6 may be
integrally forned with the projectile core. In this enbodi nent the
projectile core may 5 take the formof a spine that extends axially

t hrough the barrel in abutnent for nain?aining sai d propell ant space. In
this first enbodi nent the present invention provides a projectile for use
wi t h barsaitl teailingrprojestilefandnehergie saitl slegva iprefaired: gbedt said girejectiieegore
axially disposed wthin a barrel having a bore and a nuzzle and which

pr oj ectidj@ﬁn@frgv@qasqhéﬁ;gétw th discrete propellant charges for propelling
said 10 projectiles sequentially through the nuzzle of the barrel, said

proj ectiles copp ifﬁém&ef@%&fé%m%ﬁt f aRY Brd<@ht fEAGBNEME Yiddar sy Ber e

of the barrel and a projectile core about which said sleeve 'is disposed,
wher ei n | X I . | d .0] | {: ,ng
sur t aces T OpIPRLIaNia e SpEPLSeRNE, B2k P ddiRefibl BRIRAEARAT,
with the bore of the _barrel in response to pressure exerted. 15 upon a
ondithg akSetst farfb obrio SR HRatuAEEONn SERl HoHGh nBebRbsn i ahTeRs for
sub- calibre spacer extending rearward fromthe body part to abut the

| eadi ng Maddaining said gropelignpsppeet i Inethie finst: enhgdisneytelbe peasend imendivnal | y
di sposed within said barrel to define a propellant space between said

| eadi ng providsst alprofeatilesfor diser with ibagrgd raspemblié® of dmel tyges havingsaipturalityenfe i s
retai ned about said projectile core during travel to the 20 target. In a

second ppefiedties ariEng disEodeivithite aPbR & Mavily anbbeNahiea FRILRS aBlywhieh
separate fromthe projectile. In this enbodi ment the spacer nay take the

o m o o SRS AR Sk Sy bl BASKAR, 10F oty S,
spac1eo w E)chjgctltlgse sgalljclar?tia(?l];/ thpoeugt}‘nugnee' muzzle of the barrel, said projectiles comprising
an expandable sleeve for engagement with the bore of the barrel and a projectile
core about which said sleeve is disposed, wherein said expandable sleeve and said
projectile core have cooperating surfaces operable to deform said expandable sleeve
into sealing engagement with the bore of the barrel in response to pressure exerted
15 upon a leading face of the projectile wherein said projectile core comprises a sub-
calibre spacer extending rearward from the body part to abut the leading face of a
trailing projectile permitting projectiles to be axially disposed within said barrel to
define a propellant space between said leading projéctile and said trailing projectile
and wherein said sleeve is retained about said projectile core during travel to the
20 target.
In a second preferred embodiment of the present invention the spacer may
be separate from the projectile. In this embodiment the spacer may take the form of
a propellant tube that extends axially through the barrel in abutment with adjacent

proctiles and which tube maintains said propellant space within the walls of the tube.

25 In this second embodiment the present invention provides a projectile for use with



25 In this second enbodi ment the present invention provides a projectile
for use with WO 01/88461 PCT/ AU01/ 00556 3 barrel assenblies of the type
havi ng awobut/sd4sty of projectiles axially di sposed w thi np@r/Abar/emske havi ng
a bore and a nuzzle and which projectiles are associated with discrete
propel | ant charges for propelling said %rojectiles sequentially through the
muzzle of the barrel, said projectiles?conprising an expandabl e sl eeve for
engagenent with the 5 bore of the barrel and a projectile core about which
sai d sl ebarel asstinsipieseaf, thetype havinga pluealify nfiptdjecties ayiallydispoaed within a
projectile core have cooperating surfaces operable to deformsaid
expandabbarre| kgveg arbsresal & mguLigaadiith préjbctiles ave besotiatdtewitiadisetetei n
response to pressure exerted upon a |eading face of the projectile, and
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face of a trai rojectl are ut nen cer tube

permtti iectil es. to he axjal. ' i, hi ' f. fine
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rojectile an erein said sleeve is retained ahqut said , projectile core
Burt B PAUSPT 18 A Btha Pro e mass alhoul WG S8 Jesbehis: didkdesy wherein
application to barrel assenblies of the 15 type described in International
Pat ent APaidi @qmandablsieereandiseid poajeatilamere heve AIPRLTHEOSURICES oparakle
assenblies include a barrel; a plurality of projectiles axially disposed

w t hi n t teedélarmedaid expamdaidd sleevedaio sealiag ghgageneniwith thed o obthef bartdle
barrel, and discrete propellant charges for propelling respective

proj ect i |refespoRSy & braddute IxeruaNddhea IBEENG & bNBebeOiltile, 2MdThReiER2l |

shape of the projectile, including the projectile core and the expandable
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disposed within said barrel to define a propellant space between said leading
projectile and said trailing projectile and wherein said sleeve is retained about said
projectile core during fravel to the target.
The present /invention has particular application to barrel assemblies of the
15 type described in International Patent Application Nos. PCT/AU94/00124 and
PCT/AU96/00459. Such barrel assemblies include a barrel; a plurality of projectiles
axially disposed within the barrel for operative sealing engagement with the bore of
the barrel, and discrete propéllant charges for propelling respective projectiles
sequentially through the muzzle of the barrel.
20 The overall shape of the projectile, including the projectile core and the
expandable sleeve may be conventionally shaped dart-like, generally spherical or
any other convenient shape. The projectile may also include fins that may

advantageously be offset to generate a stabilising spin as the dart is propelled from a

barrel that may be a smooth-bored barrel.



barrel that may be a snooth-bored barrel. WO 01/88461 PCT/ AUO1/ 00556 4 The
projectile charge is located in the propellant space and may be forned as
a solid MWookss461 assi st in | oading the barrel assenblies.P&rmA®rnassvel y the
propel l ant charge may be encased and nmay include an enbedded prinmer having
external contact nmeans adapted for contacting an pre-positioned el ectrical
contact associated 5 with the barrel. Fér exanpl e the prinmer could be
provided with a sprung contact which nay be retracted to enable insertion
of the cased cHae geojentie ¢hargeas ledatethih the prpellagt space and mapherfermed
aperture upon alignment with that aperture for operative contact with its

mating bag aedolié Bidckclo adsistde soadiny tebantlefsseattiesRIAlizenativatutieipropellantmay
chem cally assist the propellant burn. Furthernore an assenbly of stacked

10 and bepsigd RaySEREMLRLPERE ﬁllaly;a;aemdangnpérﬁbeeﬁ% irFey hBQinBr extefel t o

SE&
facilitate “the ye?oa ing of a bar The barrel e non-netallic and

the bore rel | ncl . recesses_ .t | | r .
accommo dg@@a#ﬂ@e?@% iat%ilag F?C%@J ﬂcgm't%j(ﬁmg h%%s 8’%@‘?&'{‘%%% rictléth & 8 B%rc tr gg&r#é%&eﬁ ouse
el ectrical, A conductaors_which facilitate electrical 1 0 ni cati on between
Che. cont Wi THBHRTeln dF PR KB 1 memer S Id i LRGeS U AeSprbes (RMA eq
for di sposable barrel assenblies that have a limted firing life and the

i gni ti onwhishnvaube retiactasl taxenablerinsdrtiens of ther edsed ekargpdnionthedradrel @nd to
manuf actured with the barrel. A barrel assenbly may alternatively include

i gni ti onspuirgy tout dsto & baeebaperlre 2Ponralighheeritowith i that mpentsrafer dperatived
outside the barrel and adjacent the apertures. The barrel may be

sur r oundgghtgy ﬁitﬁ'@t@‘tﬁﬁﬁﬁ%|Ha?re‘l’k!bﬁfacbalfrd&ir%itﬁ8 Jir b Rl be B6@SUIRGDIE
adapted to accommpdate the ignition neans. The outer barrel may al so house

el ectricgl (LoNARGhRGRy WIkRE th@PrdpdIBRE bGHEC FUrhaImbRTEH USRI P Staken the
10 and bonded or separate cased charges and projectiles may be provided to facilitate
the reloading of a barrel.

The barrel may be non-metallic and the bore of the barrel may include
recesses that may fully or partly accommodate the ignition means. In this
configuration the barrel may house electrical conductors which facilitate electrical

15 comm‘unication between the control means and ignition means. This configuration
may be utilised for disposable barrel assemblies that have a limited firing life and the
ignition means and control wire or wires therefor can be integrally manufactured with
the barrel.

A barrel assembly may alternatively include ignition apertures in the barrel

20 and the ignition means are disposed outside the barrel and adjacent the apertures.
The barrel may be surrounded by a non-metallic outer barrel which may include
recesses adapted to accommodate the ignition means. The outer barrel may also
house electrical conductors which facilitate electrical communication between the

‘ control means and ignition means. The outer barrel may be formed as a laminated

25 plastics barrel which may include a printed circuit laminate for the ignition means.



control neans and ignition neans. The outer barrel may be fornmed as a

| am nated 25 plastics barrel which may include a printed circuit |amnate
for the ivgoot/ssanl neans. WO 01/ 88461 PCT/ AU0O1l/ 00556 5 ThePel/aubr/oussd
ignition for sequentially igniting the propellant charges of a barrel
assenbly may preferably include the steps of igniting the |eading
propellant charge by sending an igniti8gn signal through the stacked
projectiles, and causing ignition of the |eading propellant charge to arm
t he next propelhartlecnigalyignition Sorasequartiefly igniting thexprapghiani ehargegnefl a
Suitably all propellant charges inwardly fromthe end of a | oaded barrel
are di sabardl aysdrhblyi magrprefarably ineltidecthevstepasailighiting thesleadingi prppekant

bet ween normal ly cl osed el ectrical contacts. Ignition of the propellant may

be achie I j OfgnitidAi &il ithe béteal add ©ch0singi n
type net ﬁ@%g@s%ﬁgmgyﬁﬂslpﬂgﬁg %lgﬁ?r@?%tprﬁaé?%ﬁﬁ}i ng thae 10 "8
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hi db | ed d | f nbust | trolled
bur ni‘hg. BPURIGR bydhe fivet BT tioRg ieAnel ABRAaN:harbes Trarpher e e -
In another formthe ignition is electronically controlled with respective
15 propebndmf & leadgdsbasehgreadisaomed &y thiet inspitionepk regmeshve insulatinggrises by
distinctive ignition signals. For exanple the priners in the stacked

pr opel | adispobed hetwveary nbemalbecjosent ekcfrimal contaetssi ng pul se width ignition
requi rements whereby electronic controls nmay selectively send ignition

pul ses of i ncrrmgtictdoPtHes Brofelibhtniz§ b athievedeledtfieal) barjnitorarzgsutilise
sequentially in a selected tinme ordéer. Preferably however the 20 propell ant
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em t‘} § d oBfélrrSn%'st projectile and controlled consequent ignition causing sequential ignition of
the propellant charge of subsequent rounds. This may be achieved by controlled
rearward leakage of combustion gases or controlled burning of fuse columns
extending through the projectiles or the barrel.
In another form the ignition is electronically controlled with respective
15 probellant charges being associated with primers which are triggered by distinctive
ignition signals. For example the primers in the stacked propellant charges may be
sequenced for increasing pulse width ignition requirements whereby electronic
controls may selectively send ignition pulses of increasing pulse widths to ignite the
propellant charges sequentially in a selected time order. Preferably however the
20 propellant charges are ignited by a set pulse width signal and burning of the leading
propellant charge arms the next propellant charge for actuation by the next emitted
pulse.
Suitably in such embodiments all propellant charges inwardly from the end of

a loaded barrel are disarmed by the insertion of respective insulating fuses disposed

25 between insertion of respective insulating fuses disposed between normally closed



Suitably in such enbodinments all propellant charges inwardly fromthe end
of a loaded barrel are disarned by the insertion of respective insulating
fuses di 3posesB465 bet ween insertion of respective insul aPCTVaUDLEES6

di sposed between normally cl osed WO 01/ 88461 PCT/ AU01/ 00556 6 electrica
contacts, the fuses being set to burn t8 enabl e the contacts to close upon
transm ssion of a suitable triggering sPgnal and each insulating fuse being
open to a respective |leading propellant charge for ignition thereby. A
nunber oeleptrbjagcomﬂasts,dlae fuees being satrtalbuindo wsiaple the contaaiscie dase epshon,
5 or in response to repetitive manual actuation of a trigger, for exanple.

I n such transralsgiomest a suitabk! eiggetingisighayaal esth insuladingifask esingroper fo af
the barrel or it nmay be carried through the superinposed projectiles which

may cli pr&apebivédRRd ellbft cltAtgE FOUENiiBA tRébY! 1 cal circuit through the
barrel, oér%%abut In g@%?ﬁcal conpact gvith one gnot her. the projectiles

ey cer e, e St Bkt shI%s MR ReSR L b bl

sl eeve for. engagenent with.the bore of the barrel and_a projectile core
Sboutd whPLin SATRPTSRo g ¢ Shetlivg Sgieh ackoD PR HlacE s A BXThig. pitisuehs | o
core have cooperating surfaces operable to deform said expandabl e sl eeve

i nt o seaBiraagemgatstiereleirical sigaalyoay befcarrded pytesaalerf the hasighonganaybe
pressure exerted upon a |l eading face of the projectile. In one preferred

f or m t hecamwiedethadugiy tiseirsupedmposgd herojestijgisewhichamayvweipgondo ene Baother tdher e
pressure, such as during |oading or tanping of the projectiles into the

barrel agseiHeythereldbigidaPciPédPRird @it theltsdres], bf apet PralbegichNcafli@naith ehet he
projectile, is exerted on the |leading face of the projectile the

' .20 . | ' L L
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rel a% ve{hxé Qé"‘rFe. mandrel portion which

The projectile of the present invention comprises an expandable sleeve for
engagement with the bore of the barrel and a projectile core about which said sleeve
is disposed. The expandable sleeve and projectile core have cooperating surfaces
operable to deform said expandable sleeve into sealing engagement with the bore of

15 the barrel in response to pressure exerted upon a leading face of the projectile. In
one preferred form the cooperating surfaces may be complementary wedging
surfaces. Where pressure, such as during loading or tamping of the projectiles into
the barrel assembly or when a propellant charge is detonated in advance of the
projectile, is exerted on the leading face of the projectile the cooperating surfaces

20 deform the expandable sleeve into sealing engagement with the bore of the barrel.

The projectile core may comprise a relatively hard mandrel portion which
cooperates with a deformable annular sleeve that may be moulded about the
mandrel to form a unitary projectile which relies on material deformation of the sleeve
for outward‘ expansion about the mandrel portion into sealing engagement with the

25  bore of the barrel.



cooperates wth a defornmable annul ar sl eeve that may be noul ded about the
mandrel to forma unitary projectile which relies on material deformation
of the sivevesssbor outward expansi on about the nandrel poPCT/AmOi/oNSS seal i ng
engagenent with the 25 bore of the barrel. WO 01/88461 PCT/ AU01/ 00556 7
In one formthe projectile core may inclLude a forwardly tapering wedgi ng
surface and the expandabl e sl eeve i ncl ufles a conplinentary surface that
causes the sleeve to expand as the sleeve noves rearward relative to the
core. The sl edveonguorabthg proj¢ciite sose shay tingude i@ forwaadlyetapering wedgingd! vy
when subject to an in-barrel 5 |oad. The sealing may be effected by

i nserti ngurfdve anMdircexpasddbié sleave dadlededacoapliferdtarysdurfateshaintauses the
respective sealing portions of the projectiles. Alternatively the

proj ecti él@egff’rté eipan l”‘é's%ﬂ@ Heb ANV dedrBR] 8LtV the c&! eesRRde! he

expandabl e eeve includes a conplinmentary surface that causes the sleeve
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t he sl eeve _ porti'on o reto
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seal ing engagenment wth said bore if desired. The sleeve is retained about
sai d pr optytiks| ante seeperiiversgalingpertions afiiee prgjgeliles. 15 The sl eeve may be
retai ned about the core by at |east one shoulder |ocated on either or both
of the sl eeve Aleinatively the pro@edite coliehmayhiogludier a mearnvisrdbntapeedg wedigiag
recess on the other conponent. Alternatively the at |east one shoul der may

engage @irfdcAsid fiteeRpehdblé BReOs Mludey R @BfPlimeiarydifidcdahatdirgashehe
ot her conmponent in a manner that permts limted relative novenent such

that thegshaeyeofho s $8LAR Mol divers bk ERpRIRILhR bore. 10 one form

the sl eeve nay |
10 Preferably the sleeve engages with a leading or trailing portion of the core to

deform into operative sealing engagement with said bore. However sleeve could
expand about an intermediate portion of the body into operative sealing engagement

with said bore if desired.
The sleeve is retained about said projectile core during travel to the target.
15  The sleeve may be retained about the core by at least one shoulder located on either
or both of the sleeve and core. In one form the shoulder may be engaged with a
recess on the other component. Alternatively the at least one shoulder may engage
at least one end of the other component. The shoulder engages the other
component in a manner that permits limited relative movement such that the sleeve
20 can sealably and releasably engage the bore. In one form the sleeve may include an
inwardly disposed shoulder for engagement with a recess in the core. Alternatively
the core may include an outwardly disposed shoulder for engagement with a

corresponding recess in the sleeve.



I nwar dly di sposed shoul der for engagenent with a recess in the core.
Alternatively the core may include an outwardly di sposed shoul der for
engagenmemowi/gfa6a correspondi ng recess in the sleeve. WPOLA8BUGE56

PCT/ AU01/ 00556 8 In another formthe sleeve may include a shoul der for
engagenent with the end of the core haging t he maxi num di aneter and
wherein the core is tapered and sleeve®has a correspondingly tapered
surface. In the first preferred enbodi nent of. the present invention the
proj ectil e cork amothat ferpothe eleevaenay inniude atshpuddenfor engademant withtthe
Suitably the projectile core may be in the formof a spine incorporating a

sub- cal i & of e ebré havingxthendaxirean widrdeter dridowheletn thiejcerd isl apeesd andt
will be understood that by the termsub-calibre it is meant having a

di anet erglaBhshasty @M’é/sdcﬁﬁﬁagq)h?dge‘i'@@%uﬁécé.he bore of the barrel. The
propel | ant space 1s provided about the spacer. 10 In one formthe

D e oot etriEsP BBl riSoffiin By W€ Bhesti idfion'iRETHBIEENIL core

ext endi ng spacer engag ace o ng p
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engages with a conplinmentary recess in the other conponent. 15 The spine
may ext eb@ in the fernp 8§ aagpine dneaseonating gy aulkealikiectpaces ibat exdends eearwaidly be
retai ned on the spine by neans of a cap engageable with the inserted end
of the siromethegragedtiite pory dinwilvbe bdderstdodthat vy thpitesm sabtcdlibrerittibensdrdeve
but permtting limted axial novenent therebetween for effecting an

operati VRaingl a diahmen substaptiahy eegdnamethbers e loe G iRl barrel. The
Alternatively the spine may extend 20 into a blind passage forned in the

e R EslR SR s ghslces ey e of = ol lar about the

10 In one form the projectile cores may be in end-to-end abutment with the
rearwardly extending spacer engaging the leading face of the trailing projectile. In
this configuration the sleeve may be retained on the core during flight by at least one
shoulder on the sleeve and/or the core, which shoulder engages with a
complimentary recess in the other component.

15 The spine may extend into a passage formed through the sleeve and the
sleeve may be retained on the spine by means of a cap engageable with the inserted
end of the spine so as to prevent withdrawal of the spine part from the sleeve but
permitting limited axial movement therebetween for effecting an operative seal
between the sleeve and the bore of the barrel. Alternatively the spine may extend

20 into a blind passage formed in the rear end of the sleeve and be retained by means
of a collar about the spine and engageable with said rear end so as to prevent
withdrawal of the spine from the sleeve but permitting limited axial movement
therebetween for effecting an operative seal between the sleeve and the bore of the

barrel.



wi t hdrawal of the spine fromthe sleeve but permtting limted axi al
novenment therebetween for effecting an operative seal between the sleeve
and t he Ivooe1/sf46t he barrel. W 01/88461 PCT/ AUO1/ 00556 BCTAUdB®IssE&d t he
spi ne may extend through a passage forned through the sleeve with its

| eadi ng part splaying or being forned, §uch as by fol ding, swaging or

peeni ng, so as to extend outwardly beyofd the through passage so as to
prevent w thdrawal of the spine fromthe sleeve but permtting [imted

axi al novenentlf Hadiredethe wpine fray ektanck thrgugh ampassagecfosmed theougierthehe
sl eeve and the bore of the barrel. Simlarly the trailing portion of a

sl eeve fslesws withtifs Redding fanapiaiey oRpeingfonmed! sich as Hyofoldiey, swagihgerw se

contract behind or be forned, such as by folding, swaging or peening, so
as to ex el s 10 BxfIMdNGURRIAT BeyoRet@thrdidH 5@&@@\9% dO1d evdtitne
fromtheéésléf}gré@eg%ut per)rﬁ%?]ti ng Ilrn?t ee§, axieg\% rrtr)ve ﬁt t her ebet ween for

ef fecting. rafi n S v ; h e el .
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cone _angle in the range of 50 to 150 and, syitably the trai]jng end of the
£ r s . CBRTatEgado BlPeiman SPRAINEeea patedh the e et IRotbee <o
as to expand only a relatively 15 thin trailing portion of the sleeve into
oper at i viearslal i ng engagenment with the bore. In the second enmbodi nent of the
present invention the spacer is in the form of a spacer tube and nay house

t he propel | ant Siphitarlyethd traifing gartiom tdiea slegvecfarinesl eith ardolintl passégenmagaced
apart relationship in the barrel by a spacer tube which contains the

B2 b RS SRS p QUM et BT o) e T
may be fQLaBHgYr SLUhife e SE kPLReMBIEHIR tRSpiRE so as to prevent withdrawal of
10  the spine from the sleeve but permitting limited axial movement therebetween for
effecting an operative seal between the sleeve and the bore of the barrel.

Suitably a leading part of the core is a frusto-conical portion having a cone
angle in the range of 5° to 15° and suitably the trailing end of the frusto-conical head
portion terminates in close proximity with the bore so as to expand only a relatively

15  thin trailing portion of the sleeve into operative sealing engagement with the bore.

In the second embodiment of the present invention the spacer is in the form
of a spacer tube and may house the propellant charge.

In one form the projectiles are maintained in spaced apart relationship in the
barrel by a spacer tube which contains the propellant. The spacer tube is suitably

20 formed as a rigid combustible tube which will combust with the propellant.
Alternatively the spacer tube may be formed of non combustible material and be
discharged with the projectile and discarded in flight, carried with the projectile or
pushed out by a following round.

The spacer may extend through the propellant space and the projectile head

25 whereby compressive loads are transmitted directly through abutting adjacent spacer



di scharged with the projectile and discarded in flight, carried with the
projectile or pushed out by a follow ng round. The spacer may extend

t hrough tweopssapel | ant space and the projectile head 25 MIEAEDY00556
conpressive |oads are transmtted directly through abutting adjacent spacer
WO 01/ 88461 PCT/ AU01/ 00556 10 assenblifs. I n such configurations, the
spacer assenbly nmay add support to the Qxt ensi on neans t hat may be a thin
cylindrical rear portion of the projectile head. Furthernore the extension
means magssembliem dpaushi canfigurationg, domtspacenassembly mayraddsuppertdarthel to
prevent burn | eakage. past the projectile head. 5 Conplinentary surfaces
may al soextendiohpomatsothat htaysbacethihubdindridal teaaponigort af ¢hefprojeetiler logaditi | e
respectively whereby the spacer tube is urged into engagenent with the
bore of FhghEARGR tHe ekRPBRNSMchAs MhGifoMA é}%'o?bré%ﬁigpé@eﬁmboeontﬁétt WRRthehe
spacer tube and the |l eading face of the projectile. In suCh arrangenent

the br of 661 bAnaish a3 BlekhPBy TPkaREoL RACEHe dbRctia,bar el and thereaf ter

an axi al I splacement 1's cads sealThg between the

spac tube ang barrel. The spacer as enq%¥ ] include a rigid, collar

SR OB ext ende AT 0 STUAGER Shay s ke oHselapt - Bar stk bibeoPMEhe
mal | eabl e projectile head iangrative sealigg)contact with the bore of the
barrel slgeRinthiacenef dheypreinelice sespastivelidwharedy theaspasen tbadis segad, into
bet ween spacer assenblies thereby avoiding deformation of the 15 nalleable

pr oj ect i éegagardeni withnthiehieoreodf thee biamet it iresparee [ o¢lative laxal yniressidapt ed
for seating and/or |ocation within circunferential grooves or by annul ar

ribs in pogvde Biedspdder tilid ARd tha le2Riifs fdde déftBepoeciied IFmuchngtaitRnderntet al
j acket encasing at |east the outer en portion of the projectile. The

oL L U R B b Al o BRREPlnd el of ks
10 displacement is caused to ensure good sealing between the spacer tube and barrel.

The spacér assembly may include a rigid collar which extends outwardly fo
engage a thin cylindrical rear portion of the malleable projectile head inoperative
sealing contact with the bore of the barrel such that axially compressive loads are
transmitted directly between spacer assemblies thereby avoiding deformation of the

15 malleable projectile head.

In another of the invention the projectiles may be adapted for seating and/or
location within 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

20 locating rings which extend outwardly into annular grooves in the barrel and which
retract into the projectile upon firing to permit its free passage through the barrel.

The projectile itself may contain a guidance system and deployable flight
means enabling it to be remotely guided to a target.

In a one aspect, this invention generally provides a special purpose round

25 including a sleeve that engages with the bore of the barrel and a projectile core



retract into the projectile upon firing to permt its free passage through
the barrel. The projectile itself may contain a gui dance system and

depl oyabiveobi/ggght neans enabling it to be renotely gui deBCT/Aval/tEsget . | n
a one aspect, this invention generally provides a special purpose round 25
I ncluding a sleeve that engages with thﬁ bore of the barrel and a
projectile core WO 01/ 88461 PCT/ AUO1/ 00556 11 extending centrally through
the sl eeve wherein the sleeve has a |eading end portion formng an annul ar
recess addendingecerderdlyribrayght thersleeve wheceindhe sleevel has/a leagingendoperionas a
di scardi ng sabot that can be configured to discard upon inpact with a

target. fommimy haiamnajzplrecess avout tthe leddimy portionl of tiseicomhl y 5 be fornmed as a
| ow mass part of a |ightweight material such as al um nium nagnesium

manganese or STRa IsfdevEEindy Y fined 88id alkardmMdqshbesthaRcahi ié comfislireBao
core would be fornmed of a high nmass dense material such as |lead or a

t ) - : i : t eel
comos igeh U5 imPaE 61 Mo PR A Cli! Q66| SN Budr oo
licat i ncl - 10 piercj . | i cat.i o Suitably i h
P bRCReBRY Ao MBS o o TR AR SR i Bl
of the rearwardly expandi ng nose portion proud of the surrounding sabotted
sl eeve shagEesiyny,dPRNDARGSE PESHMRAdIMEtd) QA ofi a udablenplastigsomateriall aaddher om
the core while preventing forward di sl odgnent during flight so as to enable

the 15 ecamegyoulddse ferthadooftdnhighainass ekknsé enateriblysudieap tegubbt ardontpodite of
inparted to the core. Alternatively the sleeve nay be fornmed so as to have

naxi num fegei Tiad coRf ﬁ%@tbélgmidéﬁ)ﬁﬁh réinfdrcigt idieds sioRl sttaRe@BP prciade RS
the sl eeve would suitably be formed as a high mass part of a dense

o o1 bl i %y QEBRIAS G | S ot i vl T
10  piercing applications.

Suitably in such a round the core is in the form of an elongate streamlined
body with much of the rearwardly expanding nose portion proud of the surrounding
sabotted sleeve so as to facilitate rearward discarding of the sabotted sleeve from
the core while preventing forward dislodgment during flight so as to enable the

15 energy imparted to the sabotted sleeve by the propellant to be imparted to the core.

Alternatively the sleeve may be formed so as to have maximum terminal
effect upon impact with a target. In such applications the sleeve would suitably be
formed as a high mass part of a dense material such lead or a composite or alloy of
lead and other material. The core would suitably be formed as a low mass paﬁ of a

20  lightweight material such as aluminium, magnesium, manganese or similar metal or
of a suitable plastics material. Such rounds are useful in police work, for example,
where a suspect may be fired upon in a building occupied by other people. In such

circumstances it is desirably that stray shots should not penetrate walls and the like

and pose a danger to people in adjacent rooms.



20 lightweight material such as al um nium nagnesium nanganese or simlar
metal or of a suitable plastics material. Such rounds are useful in police
wor k, fowexuasgsbe, where a suspect may be fired upon in BCDAUDUOASS

occupi ed by other people. In such circunstances it is desirably that stray
shots should not penetrate walls and the |ike and pose a danger to people
I n adj acent roons. WO 01/88461 PCT/ AW11%0556 12 Suit abl y a mpjority of
the trailing face of the outer part is exposed to the propellant gases. In
order that thiSuitabgra insajorityyobtherinadingetadiel ¢f thed etitargeart 4 Expased dedhe
practical effect reference will now be made to the acconpanyi ng draw ngs
whi ch  5pidgellaht gdsesa preferred enbodi ment of the invention wherein: FIGS.
1to 3 each illustrates a 9mm projectile assenbly suitable for use with a

hand gun; FI G |ftofddrughet ‘%ﬁigfi&@eﬁﬂﬁﬂ?irﬁéy Bl RTE RBEAII tindePst8s8 dHY pubdapt ed

for target retention; 10 5 i1llustrates yet another special purpose

"l Pt r P ERETCE g, BIORTRE MALnpPIRF rhils 3 (P B siss gynich
oL, 305 B bl PSR RS, P 0L A 1
illustrated in Fig. 1 has an outer body part 11 fornmed of |ead which
engages the bbl&Sol t¢ Becasdhrillestratas @hProm projedile assemblyryitable Es|usespitha
part 12 formed with a nedially disposed forwardly reducing anvil portion 13
whi ch ext endshand gua; conpl ement ary passage 14 forned in the body part 11.
FIG. 4 illustrates a special purpose projectile assembly adapted for target
retention;
10 FIG. 5 illustrates yet another special purpose projectile assembly adapted for
penetrating a target;
FIGS. 6 to 9 illustrate large bore rounds, suitably for barrels in the 100 to 200
calibre range, and
FIG. 10 illustrates a multi-barrel weapon for the projectiles illustrated in Figs. 6
15 to 8.
The projectile assembly 10 1illustrated in Fig. 1 has an outer body part 11
formed of lead which engages the bore of the barrel in which it is housed and a steel
spine part 12 formed with a medially disposed forwardly reducing anvil portion 13
which extends into a complementary passage 14 formed in the body part 11.
20 The spine part 12 has cylindrical lands 15 and 16 at its leading end. The
land 15 engages slidably with a leading cylindrical passaée 17 of the outer body part
11 and the land 16 engages captively with a collar 18 of a retaining cap 19, such as

by being an interference fit therewith. The cap 19 has a leading end wall 20 which

extends outwardly beyond the passage 17 and which is spaced longitudinally from



20 The spine part 12 has cylindrical lands 15 and 16 at its | eadi ng end.
The |and 15 engages slidably with a | eading cylindrical passage 17 of the
outer boayopasd461 11 and the | and 16 engages captively w t BCHATOI/0B56 18 of a
retaining cap 19, such as by being an interference fit therewith. The cap
19 has a | eading end wall 20 which ex%f ds outwardly beyond the passage 17
and which is spaced longitudinally fro 01/ 88461 PCT/ AU01/ 00556 13 the
body part 11 so as to retain the outer body part 11 for limted

| ongi t udtheabodypastrdit salamo tretais ghaeoyiar tody. past i1 fort imited longitudipalr  of
the anvil portion 13 is greater than the corresponding taper of the

conpl ememovemnegmt akagethdsphee paati2 he trailing end 21 5 thereof is the
first portion to be engaged by the anvil portion 13 whereby in use,

rearward movengat jjpbirhfeR) RAEY (At oF L tiRd oaglill Rrfidh Ne3 PR tgrédtel A Sthen an
outward splaying of the trailing part 21 into operative sealing engagenent

th th _ : . e .
WA Lt Saodt e e FBmifb ity bAsAAKERR: s AN e, PRI 21

" car var GRS ERPO R RO hI0 f38 PgaoR B Dottt PSR Arnghe BV ety
resi stance to radial expansion provided by the body part 11. In this

embodi nefRarwaed Awyemeans of the body padt libalenpythe seinsupart fl2despitoiedn gHiWargdases
fromthe | eading round and thus sonme of resultant rearward force therefrom

is 15 rsplagingdbfdhe éwiling gt 2hdntopoperatiee sedlihg énsgagarveasigitle treebotesofibeune
of propellant which nmay be stored about the rear spine part 23 is |less than

coul d bepgrecianimaRites hols@d.proj ectil e assenbly 25 as illustrated in Fig 2
which has the full front face of the outer part 26 exposed to pressure

from propel | apt,igas fsyAAY %%e@tﬁ?&éﬁfgggsé @nBab8heht BXHREtanbY pBRtictAwiRAged

I nto sealing engagenment wtht
10  the full surface of the passage 14 providing a progressive increase in resistance to
rearward movement of the body part 11 due to a corresponding increase in
resistance to radial expansion provided by the body part 11.
In this embodiment the nose cap 19 is acted upon by pressure from propellant
gases from the leading round and thus some of resultant rearward force therefrom is
15  resisted directly by the spine part 12. As a consequence the volume of propellant
which may be stored about the rear spine part 23 is less than could be
accommodated in a projectile assembly 25 as illustrated in Fig 2 which has the full
front face of the outer part 26 exposed to pressure from propellant gases and being
resisted to a large extent by being wedged into sealing engagement with the bore of
20 a barrel in which it is housed. The trailing face 24 of the spine accommodates the
capﬁg.
The projectile assembly 10 is suited for a revolver or other short range weapon
whereas the projectile assembly 25 which may have a reduced diameter or more
elongated rear spine part 27 as it copes with less of the reaction force, can be utilised

25 in alonger range weapon.



20 a barrel in which it is housed. The trailing face 24 of the spine
accommodates the cap 19. The projectile assenbly 10 is suited for a

revol ver voo ousdaer short range weapon whereas the projectPCrATSB@IN vy 25
whi ch may have a reduced dianeter or nore elongated rear spine part 27 as
It copes with less of the reaction forc can be utilised 25 in a |onger
range weapon. WO 01/88461 PCT/ AUO1/ 0055%4 14 The projectile assenbly 30
illustrated in Fig. 3 is simlar to the Fig. enbodi ment. However_this
proj ectil e as$babprpjsdilesassemidy addi ngstpatageirBfigﬂ BSppedimdar de thet Kidhed on
the rear end part 32 of the body part 33 so as to prevent in-flight

separ at i embotimést. dpoweverathis BrbjéctilerassemblgB0 bas & rdthining Plate B oglipped| to
assenbly 40 illustrated in Fig. 4 is a special purpose round having an

body par gy 4étafﬁ¥d”8ﬁi the @%rt&m&géﬁ SR THE BRIy pARI 38 kbesd té'Rﬂ@vérﬁﬂﬁqnghtW th
a target. The body part 41 eng ges with the bore of the barrel in which it

IS supp r fected by the spine part 42,
whi ch asgéélﬁrgﬂﬁ}ﬁgf%e %&Ra g)% ﬂgn{ﬁ'\% t%kglrré(]as%géstacks W th corrpl enent ary
spine_ parts tQ forma Ocont| S.,CO ndi ng centr, t hr ough .t he
barrel with tﬁ@etﬂagﬁ%! @Sﬂmb?yeagn’luysg%gaéﬂ 'ﬂe%e?ﬁg &ngPeFia Pﬁ@mﬁ?lr g'f‘fjat ed
enbodi ment the body part 41 is forned fromlead and the spine part is
formed fhavinglambedypart4l ferered so ascle kaveowadinmymiternainal effertupey snpaet
hits a wall in a dwelling , for 15 exanple, it will not penetrate the

wal | . Thuithia target. bd hes bddp\parbiil engages | witte thipidoteeiod thedbiammhtin fwddeh df is
I njuring sonmeone out of the user's sight. The projectile assenbly 50

o SEPYSTRe 18 g rchre oS I v gt sanyAarkne
embodiments of Figs. 1 and 5, stacks with complementary spine parts to form a
10 continuous column extending centrally through the barrel with the body parts 41
evenly spaced therealong.
In the illustrated embodiment the body part 41 is formed from lead and the
spine part is formed from aluminium.
In use, if such a round is fired from a revolver hits a wall in a dwelling , for
15  example, it will not penetrate the wall. Thus it can be used by police in close quarters
without fear of injuring someone out of the user’s sight.
The projectile assembly 50 illustrated in Fig. 5 has a spine part 51 in the form
of an elongate streamlined penetrating body formed of lead which is assisted by a
lightweight body part 52 forming a sabot which discards in flight. For this purpose the
20 front end of the body part is cupped to provide resistance to high speed flight and its
inner portion 53 extends only slightly forward of the major diameter of the spine part
51 so that it can readily slide backwards away from the spine part 51 and discard.
In this arrangement most of the propellant gases act upon the rear face of the

sabot 52 and impart more energy to the spine part than could otherwise be imparted

25 thereto. Thus the projectile 50 will exit the muzzle of its supporting barrel at high



| i ght wei ght body part 52 form ng a sabot which discards in flight. For this
purpose the 20 front end of the body part is cupped to provide resistance
to hi gh speeusdsbi ght and its inner portion 53 extends onP@T/AUDGNSE
forward of the major dianmeter of the spine part 51 so that it can readily
slide backwards away fromthe spine part 51 and discard. In this
arrangenent nost of the propellant gaségsact upon the rear face of the
sabot 52 and inpart nore energy to the spine part than could ot herw se be

i npar t edspedd wherastpon thieusahidiavil disicart isaringtthai haeavye@nergy donsied| spirg patts
supporting barrel at high WO 01/88461 PCT/ AU01/ 00556 15 speed wher eupon

t he saboﬁavémmgﬂjggggétleaving t he heavy energy boosted spine part

travelling to a target. The large bore rounds 60, 70 illustrated in Figs 6
and 7 each hayge qaigd/ ¢ 80076 Gist@téd in Flgs'6Chndy dacihade amhirge
projectiles V\hﬁ%h r’?g/ |6rnec ude high 5 exp osiIQ/Esg provided wth an outrgr

sealin . ' |4 . L no- il i
orti on Dpap eisde 817 73" af 33 irkve ArBROSY e R nBiierhioh
wher e rearward of .th ojectile relative the sealin |
oxparRiedXRREVSS RTOVieS i bR eyt Sealng Pala dAtoasatin Acee! 63ofS and
barrel in which theé are, seated, such as the barrels 100 jllustrated in
Fi g. 10. sumowting 1s Yaingppediosfithedpiojasilepand angagegpiberewith inadwgdgingi t s
barrel 63, 73 as part of a rigid columm conposed of stacked sealing parts

62, 72 anthamineewheteby cearinest idfltke srojectilarelative ie thé 4ealing ant will rexpgntied
propellant 65, 75. The sealing parts 62, 72 have inner frusto-conical

sur f acestifibsedfin iﬂﬁrﬁfﬁ@@ba%%gﬁgéﬁbrﬁéﬁ&k}vm theebersofthe bdrrathh @hidt theylaresel y

over an outwardly extendi ng 15 67,77 encircling the conpl enmentary

o PSSR RO ASR R BB ecl 2 OL s Band o7 17
fhi 91(6 and hapg} {hrllg ‘purpose each sealing part is supported fixedly in its barrel 63, 73 as
part of a rigid column composed of stacked sealing parts 62,72 and alternate
combustible structural tubes 64, 74 containing the propellant 65, 75.
The sealing parts 62, 72 have inner frusto-conicai surfaces 65, 75 interrupted
by an annular recess 66, 76 which fits loosely over an outwardly extending band
15 67,77 encircling the complementary outer frusto-conical surface 68, 78 of the
projectile 61. This band 67, 77 maintains engagement of the sealing part 62, 72 on
the projectile during flight and handling.
Fig. 8 illustrates a further projectile 80 similar to the Fig. 7 embodiment but
wherein the spacer tubes 81 have enlarged end‘ portions 82, 83 to provide larger
20 mating load transferring faces 84, 85.
The projectile assembly 90 illustrated in Fig. 9 utilises a series of
circumferentially extending ripples 91 formed on the sealing means 92 which mate
with complementary grooves 93 in the barrel to maintain the projectile 94 in spaced

apart relationship in the barrel and to hold the sealing means 92 against rearward

25 movement in lieu of the combustible structural tubes such that the sealing means 92



Fig. 8 illustrates a further projectile 80 simlar to the Fig. 7 enbodi nent
but wherein the spacer tubes 81 have enl arged end portions 82, 83 to
provi de ve®@e884620 rmating | oad transferring faces 84, 85.pdhauprajssctile
assenbly 90 illustrated in Fig. 9 utilises a series of <circunferentially
extending ripples 91 fornmed on the sealing neans 92 which mate wth

conpl enentary grooves 93 in the barrel % maintain the projectile 94 in
spaced apart relationship in the barrel and to hold the sealing neans 92
agai nst mayr barekpzhdedy entwardiyh byi rearwérd: moveomnisof the psojeatieud4bl tot serls
such that the sealing nmeans 92 WD 01/ 88461 PCT/ AU01/ 00556 16 may be

eXpandedagamgttlnm Ilnbyyasesrvenda ieading nound tidvellmgojetivard t@4hé dolimeing
agai nst propellant gases froma |eading round travelling rearward to the

fol Il ow ”Erog%dﬁlﬁ’teéﬂé’rﬁb ChYSRed! fhedr‘?psdl(f,@%ayt@@ f6InREd 88 d@ﬁlrﬁlechfé%fd@éi ad%o2

spi ral SO as to assist 1n seallng engagerrent W t and location in a

barrel. I F 0j].e assenblies 60, 70, 80

and 90 mﬁ/?%t 'h sg%ﬁ%@%@%p%ﬁ'\enhWﬂtg]q%gclgg%trd’n 'b $bb{r§| 90 supported vertically
in a pod 91. The, barr e cushjoped b Coi s 92 and
they &my be At tadya ﬁgxﬂgﬁawr@ﬁp ReasperTdis e fab8and 80 313y beng.
It will of course be realised that the above has been given only by way of
10 i | | useeeammedaiethin geptacenble haealsi 98 supPoriest vantucag dn apedf Plat |Tbﬁs

and variations thereto as would be apparent to persons skilled in the art

ar e deenbdrréle may bevéushioned by rduoiladnirobmeaas @2aamd theyf malyde adepted tmbes i s
herein set forth. WO 01/88461 PCT/ AU01/ 00556 17 The cl ains defining the

i nvent i ogxah8e@Sligivtly fof the pd{xj pricitedkinge for use with barrel assenblies of
the type having a plurality o
It will of course be realised that the above has been given only by way of
10 illustrative example of the invention and that ali such modifications and variations

thereto as would be apparent to persons skilled in the art are deemed to fall within

the broad scope and ambit of the invention as is herein set forth.



projectiles axially disposed within a barrel having a bore and a nmuzzl e and
whi ch projectiles are associated with discrete propellant charges for 5
propel | i mposussdeproj ectil es sequentially through the nuzzbperaotbmssbarr el
said projectiles conprising an expandabl e sl eeve for engagenent with the
bore of the barrel and a projectile core about which said sleeve is

di sposed, wherein said expandable sl edVe and said projectile core have
cooperating surfaces operable to deform said expandabl e sl eeve into

seal i ng Emgalgéme defining thetisvartionare asffolltmsbarrel in response to pressure
exerted upon a leading face of the projectile, and wherein a rear worKking
surface of a |&Ragdbpetiy foregdd Withardtrel aagseniistiadi oithieatypeohiaving mapluraligy of
projectile are associated with a spacer permtting projectiles to be

axi ally di Spogrﬁgjé@ﬁiég' Bxiaf Qu%é&'wﬁrﬁ? debang ﬁaﬂhgpé?bb?éﬂand %Oﬁﬁﬁztéehﬁﬁgn |

sai d | eading ectile and said trailing projectiTe and wherein 15 sai

sl eeve is reta| sal rQLect il e | et.
2 A proj ect i 1 NEHc SARKHREC AP ARE RS, ST, HebiehS hidheRant e el
int form of coppl enentary dgi ng surfaces. .3, A projectile according
to ei her cl ai RFBSBRICIAR proicaies sprtenialyBraiah the murele ddhmhatel said
relatively hard mandrel portion which cooperates with a 20 deformable
annul ar sl eeveproiectiegpeonpisinganaaandahly sleeve fnrermagesient withHaedraralafr

sl eeve that nmay be noul ded about the nmandrel to forma unitary projectile
whi ch relies ohe bateiraml a gpedjectitatcorsn abbdut Whichl s=id sldeve is isposddewperainon
about the mandrel portion into sealing engagenent with the bore of the

barrel. WO 01/ 44 &kpBriabIOE0S 2R d ddid ProfchleOLsret hhe a66pE@ting JupfaeBY one

of claims 1 to 4 wherein the projectile core includes a forwardly tapering

wedgi ng surf acg, 4afid e SERARPL S aHRBYE sleeve into sealing engagement with the

10 bore of the barrel in response to pressure exerted upon a leading face of the
projectile, and wherein a rear working surface of a leading projectile and said
leading face of a trailing projectile are associated with a spacer permitting
projectiles to be axially disposed within said barrel to define a propellant
space between said leading projectile and said trailing projectile and wherein

15 said sleeve is retained about said projectile core during travel to the target.

2. A projectile according to claim 1 wherein the cooperating surfaces are in the
form of complementary wedging surfaces.

3. A projectile according to either claim 1 or claim 2 wherein the projectile core
comprises a relatively hard mandrel portion which cooperates with a

20 deformable annular sleeve.

4. A projectile according to claim 3 wherein the annular sleeve that may be
moulded about the mandrel to form a unifary projectile which relies on
material deformation of the sleeve for outward expansion about the mandrel

portion into sealing engagement with the bore of the barrel.



I ncludes a conplinmentary surface that causes the sleeve to expand as the
sl eeve noves rearward relative to the core. 5 6. A projectile according to
any one o¥0ol/s8466 | to 4 wherein the projectile core myPCVAUOU®S56
rearwardly tapering wedgi ng surface and the expandabl e sleeve includes a
conplinmentary surface that causes the s|eeve to expand as the core noves
rearward relative to the sleeve. 7. A p1r80j ectile according to any one of
clains 1 to 6 wherein the sleeve is 10 retained about the core b%{ at | east
one shoud.der |Aguojedtisnacdardiog tomaygneeot plais 1tteet wheesio theprojrstiecare 8.
A projectile according to claim7 wherein the shoulder is engaged with a
correspondi ng inekeies arfohberdiyt taperingnpedging. sifack pnojthetexpandabler dlerget 0
any one of claims 1 to 8 wherein the sleeve engages 15 with the bore of

the barrel a”dn@ld@l’é@,l &%Hrﬂinfé?ﬁ@ry%r%@ fHat %%Wsé@'thé! s‘léH\/éUWex;Sé]ﬂi akafue

wherein the sleeve has a l'eading end portion form ng an annular recess

about the | eadélegvé)?ﬁcg\)e%'}egh%%erefé?(/g‘co {‘IQe éreDI’OJ ectile according to claim

9 wherein the SI'éeve i'Scar g ng sabot configured to discard
upon rrpctvm ha,t get 0 ro ctile acc |
wher & n &he slAdvaischles drdnsing omv hEskims et wheretn Padrghtibtar; o
sel ect ed fromthe group consisting al um ni um nmagnesi um mnanganese or
of a suitabl e [PRYsH amtéearwardlxztapﬁrlpgo\jv@dglngesm @inAgtheo expandablel ai m
10 or claim 11l wherein the core is formed of a high nass dense nmateri al
sel ected from sleevgirmydesoasosiplimgntdry skiffalce didatarauses ding sksieve toexpand as\WO
01/88461 PCT/ AU01/00556 19 13. A projectile according to claim9 wherein
the sleeve forfectce molddRafRa@ relative to the sleeve.

7. A projectile according to any one of claims 1 to 6 wherein the sleeve is

10 retained about the core by at least one shoulder located on either one or both
of the sleeve and the core.

8. A projectile according to claim 7 wherein the shoulder is engaged with a
corresponding recess on the other component.
9. A projectile according to any one of claims 1 to 8 wherein the sleeve engages

15 with the bore of the barrel and a projectile core extending centrally through
the sleeve wherein the sleeve has a leading end portion forming an annular
recess about the leading portion of the core.

10. A projectile according to claim 9 wherein the sleeve is formed as a discarding
sabot configured to discard upon impact with a target.

20 11. A projectile according to claim 10 wherein the sleeve is formed as a low
mass part of a lightweight material selected from the group consisting of
aluminium, magnesium, manganese or of a suitable plastics material.

12. A projectile according to either claim 10 or claim 11 wherein the core is

formed of a high mass dense material selected from the group consisting of

25 lead or a composite of lead.



part of a dense material selected fromthe group consisting of lead or a
conposite or alloy of lead. 14. A projectile according to either claim9 or
clai m 13 wiersgs4nt t he core formed 5 as a | ow nass part of parAvgheossd ght
material selected fromthe group consisting of alum nium nagnesium
manganese or of a suitable plastics n%terial. 15. A projectile for use
with barrel assenblies of the type haviﬁb a plurality of projectiles
axially disposed within a barrel having a bore and a nuzzle and 10 which
proj ecti1®s ar® projesticaacndrding Ho dilaior Stwheretiptha slgeve fieined asc hjghomessi ng
said projectiles sequentially through the muzzle of the barrel, said
projectil es copanticfi nglenseempterihdatectedcvemf e grgmoeorsisting tdi leade droae of
the barrel and a projectile core about which said sleeve is disposed,

wherein said @ﬁﬁg@gﬁ@b@mﬁj &adind sai d projectile core have cooperating
surfaces 15 operable to deform sai d expandabl e sl eeve into sealing

engagenmeqj W tR 44 cti@"%ﬁcg?&igp i égﬁelrr‘%!lainjnng dr Uit §3 tvﬂwe%@fﬁére Eoreforhed

upon a | eadi ng flace o o e e wherern sald proje core

conpri ses a sub-calibre spacer xt endi ng. rearward, from.t he_ bod art to
SoU B he- | ead! 7 3 dcB 5198 pat pf 1 Tepieriahf TheRsal At “og) ded drbuby o
be axially disposed within said barrel to 20 define a propell ant space

bet ween sai d | €QfistingppbpbERiniu aMBEESHN.r B1angAgese ) ecai swtakir) plasdicsi n
said sleeve is retained about said projectile core during travel to the
target. 16. A matgredti|l e according to claim 15 wherein the cooperating

surfaces are in the formof conplenentary wedgi ng surfaces. WO 01/ 88461

PCT/ AUO1{90556A phojekfile forRisel @ithi barr@ICasyemisizst 6f #ict fype iKdvihgnal plupalitglafi m
16 wherein the projectile
projectiles axially disposed within a barrel having a bore and a muzzle and
10 which projectiles are associated with discrete propellant charges for
propelling said projectiles sequentially through the muzzle of the barrel, said
projectiles comprising an expandable sleeve for engagement with the bore of
the barrel and a projectile core about which said sleeve is disposed, wherein
said expandable sleeve and said projectile core have cooperating surfaces
15 operable to deform said expandable sleeve into sealing engagement with the
bore of the barrel in response to pressure exerted upon a leading face of the
projectile wherein said projectile core comprises a sub-calibre spacer
extending rearward from the body part to abut the leading face of a trailing
projectile permitting projectiles to be axially disposed within said barrel to
20 define a propellant space between said leading projectile and said trailing
projectile and wherein said sleeve is retained about said projectile core
during travel to the target.

16. A projectile according to claim 15 wherein the cooperating surfaces are in the

form of complementary wedging surfaces.



core conprises a relatively hard mandrel portion which cooperates with a
def or mabl e annul ar sl eeve. 18. A projectile according to claim17 wherein
t he proj ax®ni/gs46bre conprises a 5 relatively hard mandr ePCpandi/@sseahi ch
cooperates with a defornable annular sleeve. 19. A projectile according to
any one of clainms 15 to 18 wherein V\/nerfd]n the projectile core includes a
forwardly tapering wedgi ng surface and e expandabl e sl eeve includes a
conplinentary surface that causes the sleeve 10 to expand as the sl|eeve
nmoves redrwar dAr proigdtile aceonding t@eithepolaim p% @r «alaim d6awberain e tojgaiileone
of claim15 to 18 wherein the projectile core may include a rearwardly

t aperi ng wedgi ngresgofmpdsesia rélatively ferd abhbrdred poetien iwhithideoparates with a
conplimentary surface that causes the sleeve to expand as the core noves

rearward rel at je@rin@bldenstiseyieevdS 21. A projectile according to any one
of claims 15 to 20 wherein the sleeve is retained about the core by at

houlyder . 2 ei : ;
core. 2215 pr &y BRI s8laffhd b hinf 17, Pheref e ProbRBieC kR GufPfisée's
engaged with a correﬁgﬁgdi n recersts on e other. co

1t onent.. 20 23. A
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core is in the formof a spine incorporating a sub-calibre spacer that
extends rearwBl€8V§- fromthe projectile core. 24. A projectile according to
any one of clainms 15 to 22 wherein core extends into a passage forned
t hrough flRe sl Aecpwjeniile wlccordimgete aryyobe ofetlaimsed5cio 1@5whéreirc wherdip ineans
of a cap engageable with the inserted end of the core so WO 01/ 88461
PCT/ AU01/ 00556prgjdctile core includes a forwardly tapering wedging surface and the

expandable sleeve includes a complimentary surface that causes the sleeve

10 to expand as the sleeve moves rearward relative to the core.

20. A projectile according to any one of claim 15 to 18 wherein the projectile core
may include a rearwardly tapering wedging surface and the expandable
sleeve includes a complimentary surface that causes the sleeve to expand as
the core moves rearward relative to the sleeve.

15 21. A projectile according to any one of claims 15 to 20 wherein the sleeve is
retained about the core by at least one shoulder located on either one or both
of the sleeve and the core.

22. A projectile according to claim 21 wherein the shoulder is engaged with a
corresponding recess on the other component.

20 23 A projectile according to any one of claims 15 to 22 wherein the projectile
core is in the form of a spine incorporating a sub-calibre spacer that extends
rearwardly from the projectile core.

24. A projectile according to any one of claims 15 to 22 wherein core extends

into a passage formed through the sleeve and the sleeve may be retained on

25 the core by means of a cap engageable with the inserted end of the core so



as to prevent withdrawal of the core fromthe sleeve but permtting limted
axi al novenent therebetween for effecting an operative seal between the

sl eeve amdovhes4bore of the barrel. 25. A projectile accorBCTVgubwomsy one of
clainms 15 to 22 wherein the core extends 5 into a blind passage forned in
the rear end of the sleeve and be retaipned by mneans of a collar about the
core and engageable with said rear end b as to prevent w thdrawal of the
core fromthe sleeve but permtting |imted axial novenent therebetween
for effecting wt@memntMItWW%£meaérm dbe sleeyal buhpepviting fimitad
barrel. 10 26. A projectile according to claim25 wherein the trailing
portion of a shdalvmoveatentdherddetaebhifor gifestiagan obpergtiveases tretwbenlttier so
as to extend behind the core so as to prevent withdrawal of the core from

the sl eeve butgleg@s Bhlthd®ole BF iHRbandial novenent therebetween for
effecting an operative seal between the sleeve and the bore of the barrel.

15 27. AyBroj eﬁgirb’é ﬁl%?{c{g:%‘ra\ﬂ %6 aﬂgyong"& Minfd 8 23 vﬂﬂer@@ PETL BxdchBs
shoul derI's en adeg Wi e8P N i Nng recess on the ot her conponent
28. projectile agcording to claim27 wherein t sl eeve i g . forned a
i 561 i iy sabBio BAINHARSAoRJORTER it e 55k b IRV and bedietained BX
projectile according to claim28 wherein the sleeve is forned as a |ow 20
mass part of amMeRgatoia epllar @post the cerel and eagagasnhle nathgsaid seaioprd 8§ iasdOof
al um ni um magnesi um manganese or of a suitable plastics material. 30. A
proj ectil e accpredentwithdeawaleof tHeaicare2&oor the sicav2obuihperittingh imited eaxial
formed of a high nass dense material selected fromthe group consisting of

lead or a conmpapivbmedit theeBetWe idrdsiting Gl HpBHtNe Sl bétween the sleeve

and the bore of the barrel.

10 26. A projectile according to claim 25 wherein the trailing portion of a sleeve
formed with a blind passage incorporates a shoulder so as to extend behind
the core so as to prevent withdrawal of the core from the sleeve but
permitting limited axial movement therebetween for effecting an operative
seal between the sleeve and the bore of the barrel.

15 27. A projectile according to any one of claims 1 to 26 wherein the shoulder is
engaged with a corresponding recess on the other component.

28. A projectile according to claim 27 wherein the sleeve is formed as a
discarding sabot configured to discard upon impact with a target.
29. A projectile according to claim 28 wherein the sleeve is formed as a low

20 mass part of a lightweight material selected from the group consisting of
aluminium, magnesium, manganese or of a suitable plastics material.

30. A projectile according to either claim 28 or claim 29 wherein the core is
formed of a high mass dense material selected from the group consisting of

lead or a composite of lead.



31. Aprojectile according to claim27 wherein the sleeve forned as a high
mass part of a dense material selected fromthe group consisting of |ead
or a comwosissaeépr alloy of lead. 32. A projectile accordrayAvol/@issher
claim27 or claim31 wherein the core forned 5 as a |ow nmass part of a

| i ght wei ght material selected fromthe group consisting of alum nium
magnesi um manganese or of a suitable p?q?ast ics material. 33. a projectile
for use with barrel assenblies of the type having a plurality of

proj ecti Bds axAgirbjectilesposarding tortlainn2bavheseinHhe sigeve fosmedaasia dighumass and
10 which projectiles are associated with discrete propellant charges for
propel ling sai Farmr@fj acdeénss nydtgriainéelatied fromotih grbep reonsistingfoft lkeadbar wel ,
said projectiles conprising an expandabl e sl eeve for engagenent with the
bore of the b ; ;e il e core about which said sleeve is

di sposed, Merg‘?rﬁ%bgg? r%)‘(@é%%%lhé sl eeve and said projectile core have

cooper at i,ng Ssupf 45 . ' '

ceal i ng Shgagendnpiin PRI e BrinRs BLP T L8 n e ehR g
exerted upon a | eadjng face of the rojectile, an erein.a rear working
surfate of a |8ad® n@"»gm?%%tnﬁr& Ogna ?{yelg a@?@"ﬁa@geﬁﬁedaf@%ﬁﬁ?n%ro"'p
projectile are in abutnment with a spacer tube permtting projectiles to be
axi al | y di sposeensisting of saluaninjam; snagresiemni mangaresgr @rp@? |l2a Rtitalfle ddagliosween
said |l eading projectile and said trailing projectile and wherein said

sl eeve is retamaterialbout said projectile core during travel to the target.
34. A projectile according to claim33 wherein the cooperating surfaces are

'22 the f3grm of mopEtiRTRA asy wiedBafel assdmsires ol iy B ABNNGE phisaRH/ 06556

projectiles axially disposed within a barrel having a bore and a muzzle and

10 which projectiles are associated with discrete propellant charges for
propelling said projectiles sequentially through the muzzle of the barrel, said
projectiles comprising an expandable sleeve for engagement with the bore of
the barrel and a projectile core about which said sleeve is disposed, wherein
said expandable sleeve and said projectile core have cooperating surfaces

15 operable to deform said expandable sleeve into sealing engagement with the
bore of the barrel in response to pressure exerted upon a leading face of the
projectile, and wherein a rear working surface of a leading projectile and said
leading face of a trailing projectile are in abutment with a spacer tube
permitting projectiles to be axially disposed within said barrel to define a

20 propellant space between said leading projectile and said trailing projectile
and wherein said sleeve is retained about said projectile core during travel to
the target.

34. A projectile according to claim 33 wherein the cooperating surfaces are in the

form of complementary wedging surfaces.



35. A projectile according to either claim33 or claim 34 wherein the
projectile core conprises a relatively hard mandrel portion which
cooper at av0Owi/gd36n def or mabl e annul ar sl eeve. 36. A proj eeCT/A8HOSH di ng toO
cl aim 35 wherein the annul ar sleeve that may be 5 noul ded about the
mandrel to forma unitary projectile mghfh relies on material deformation
of the sleeve for outward expansion ab the mandrel portion into sealing
engagenment with the bore of the barrel 37. A projectile according to any
one of c3&i ms APprojeciie abeording toheitheropleinn 3% or ctaim Bhovherein the prajgetiey
taperi ng wedgi ng surface and the expandable 10 sleeve includes a

conpl i ment ary cefesraptised acrlkstet hard nemrel pottigmandicks codperatdseanith aoves
rearward relative to the core. 38. A projectile according to any one of

clainms 33 to 3&hREBIaAMaNIesRctile core may include a rearwardly
taperi ng wedgi ng surface and the expandabl e sleeve includes a

conpl i ary t S ; X

roves. 1 edtver A BEPRERIS ABorFRiS°E bl B BRSReRLA R e Seete shaf R e,
one claims 33 to 38 wherein th | eeve is retained out, the core by at
| east® one shoul@H qdo@QPlég B r@?'ﬂ%@f 8o, abb'f‘ﬁaryoprqjﬁg"ﬁgl\@!@\‘fg ?ﬁ'&st RB
core 40. A projectile according to claim 39 wherein the shoulder is engaged
with a 20 corihatgsishdiefimaiionsef tha slervedion@utwaithexeansian abaubths; @@ndré
according to any one of clains 33 to 40 wherein the projectiles are

mai nt ai ned i n pgrtordntapseaiing @nghgemsht with the berdef thel baiyela spacer tube
whi ch contains the propellant. 42. A projectile according to clains 33 to

fl wher egn t hep shrafeRtild HbSordfgsty hiplore Fdclbme™as &5 38 whérieth WT? bitilke
ube which will ‘conbust with the propellant. WO 01/88461 PCT/ AU01/ 00556
core includes a forwardly tapering wedging surface and the expandable
10 sleeve includes a complimentary surface that causes the sleeve to expand as
the sleeve moves rearward relative to the core.

38. A projectile according to any one of claims 33 to 36 wherein the projectile
core may include a rearwardly tapering wedging surface and the expandable
sleeve includes a complimentary surface that causes the sieeve to expand as

15 the core moves rearward relative to the sleeve.
39. A projectile according to any one of claims 33 to 38 wherein the sleeve is

retained about the core by at least one shoulder located on either one or both

of the sleeve and the core

40, A projectile according to claim 39 wherein the shoulder is engaged with a
20 corresponding recess on the other component
41. A projectile according to any one of claims 33 to 40 wherein the projectiles

are maintained in spaced apart relationship in the barrel by a spacer tube
which contains the propellant.
42. A projectile according to claims 33 to 41 wherein the spacer tube is suitably

25 formed as a rigid combustible tube which will combust with the propellant.



24 43. A projectile according to clains 33 to 42 wherein conplinentary
surfaces are disposed on the spacer tube and | eading face of the

proj ecti vOpesfgecti vely whereby the spacer tube is urgedPCTADOEINGSgenent
with the bore of the barrel in response to relative axial conpression
bet ween the spacer tube and the 5 Ieaq#gg face of the projectile. 44. A
projectile according to any one of clali | to 43 wherein the sleeve
engages with the bore of the barrel and a projectile core extending

central 143. t hrAuwghjectile atoosding b elading 3hie 42 wibecein LomplimeansWiatesaei on

form ng an annul ar recess about the | eading portion of the core. 10 45. A
projectil e accdisposer on theaspacés tube paidnieadingsfagevef the projeatite ssspectively
di scardi ng sabot configured to discard upon inpact with a target. 46. A

projectile aCG\DhQi}é!S' the s‘b'a@ému‘ﬂ)é_ Wheged htd _RgabeMent With tRe BBk apthe havel
mass part of a |ightweight material Selected fromthe group consisting of

alum nium nma | L | rd al 47.
A proj ot 1 6 ARcaeHonet I8 TERRE A ForfbiEdsoR AR ok el S anerther U
of a5 hi gh mass ensfe rratf%eial .sel ected fromthe group consisting of |ead
or a® conposi t €289 1858 Of He PRIelTectil e according to claim 44 wherein the
sl eeve fornmed as a_high mass part of a dense material selected fromthe
group cofdi st iAgpl@ﬂeqtgﬁcﬁc@pr@ng J0 eayis of daimg Tofo d8 wheeeingthe sleeve
projectile according to either claim44 or 48 wherein the core fornmed as a
| ow mass part edgageds githwtke dore ohtle bairebahd @ pbjdatitencoteeexteadimgeeardiallyi ng
of alum nium nmagnesi um nmanganese or of a suitable plastics material. 50.

A projectile agesigh fite tReVEIIHBréINRer stedvé Ras R Ria@iHg &fd ipdriRmefdretng ah
seating 25 within circunferential grooves or on annular ribs in the bore
and i's provideghnyar recess about the leading portion of the core.

10 45. A projectile according to claim 44 wherein the sleeve is formed as a
discarding sabot configured to discard upon impact with a target.

46. A projectile according to claim 45 wherein the sleeve is formed as a low
mass part of a lightweight material selected from the group consisting of
aluminium, magnesium, manganese or of a suitable plastics material.

15  47. A projectile according to either claim 45 or 46 wherein the core is formed of a
high mass dense material selected from the group consisting of lead or a
composite of lead.

48. A projectile according to claim 44 wherein the sleeve formed as a high mass
part of a dense material selected from the group consisting of lead or a

20 composite or alloy of lead.

49. A projectile according to either claim 44 or 48 wherein the core formed as a
low mass part of a lightweight material selected from the group consisting of
aluminium, magnesium, manganese or of a suitable plastics material.

50. A projectile according to claim 1 wherein the projectile is adapted for seating

25 within circumferential grooves or on annular ribs in the bore and is provided



WO 01/ 88461 PCT/ AU01/ 00556 25 with contractible peripheral |ocating rings
whi ch extend outwardly into annular grooves in the barrel and which
retract iwoi/sdael projectile upon firing to permit its frpeT/passedss t hr ough
the barrel. 51. A projectile as herei nabove described with reference to the
acconpanyi ng 5 draw ngs. o5

with contractible peripheral locating rings which extend outwardly into annular
grooves in the barrel and which retract into the projectile upon fi;ing to permit
its free passage through the barrel.

51. A projectile as hereinabove described with reference to the accompanying

5 drawings.



