15 February 2005 | SLEEVED PRQJECTI LES BACKGROUND OF THE INVENg%%N Fiel&ﬂ
of the Invention The present invention relates to projectiles f FRENALY 4405
barrel assenblies 5 having a plurality of projectiles axially disposed
within the barrel and which projectiles are associated with discrete
propel | ant charges for propelling the projectiles sequentially through the
. muzzl e of the barrel. Discussion of the Background Art Qur earlier patent
applications relate to small arnms, nortars and | arge bore 10 rounds and

the like and this invention rel 0 _I for, such weapons. Trials of a
handgun according to aspects oﬁﬁ'@aﬁ}ﬁ%ﬁ%gﬂ‘gﬁt applications have

i ndi cated that the two-part %éﬂ%e Fproizecti | es have a tendency to
separate in flight especial QiuHHFNVENTARS aspect this
invention aFEd bPiHRIAVEMRA Suitable projectile assenbly in which the

parts remain intact as a streanlined 15 projectile during passage to a
target. SUMVARY CFheEeseVENRIrONNVEeldias do moojetiian doaups afitic biatrel Besemisies

with barrel assemblies of the type having a plurality of projectiles
axi al |y &i spadeg avitfality of prejetribs bidipdispobed KitARdha bad@l AHd WHicrapdjMisch
projectiles are associated with discrete propellant charges for propelling

sai d proj eciiel esssEERRNtiR Wsér@fé)lltggpt%l%t Oqugs %Yr yé\ﬁgg%ﬁllh .‘a,l[thhe fgﬁx‘gﬁggilgg of

projectiles conprising an expandabl'e sl eeve enga
the barrel | i abput, whi.ch said sl eeve is disposed,
wher ein saisﬁ%ggg%%@ﬂs%géﬁgﬁ%ﬁ% lﬂr’" ‘0j ectile core have cooperating
surfaces opﬁ.r abl e toE iS geform sai d expandabl e sl eeve into sealing
engagenent Q dAdrel in response to pressure exerted
upon a | eading face of the projectile, and wherein a

Our earlier patent applications relate to small arms, mortars and large bore

10  rounds and the like and this inventioh relates to rounds for such weapons..
Trialé of a handgun acéc.*ding to aspecis of our earlier p’ateﬁ% épp!icaﬁons
havé indicated that the two-part small calibre projectiles have a tendency to separate
in flight especially when fhey tumble. In one aspect this invention aims to provide a
suitable projectile assembly in which the parts remain intact as a streamlined

15 projectile during passage to a target.

SUMMARY OF THE INVENTION
We have now found a projectile for use with barrel assemblies of the type

having a plurality of projectiles axially disposed within a barre! having a bore and a
20 muzzle and which projectiles are associated with discrete probélfant-'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
25  deform said expandable sleeve into sealing engagement with the bore of the barrel in

response-to pressure exerled upon a leading face of the projectile, and wherein a



15 February 2005 2 rear working surface of a | eading projectile_and said
l eading face of a trailing projectile are associated with a spdédiebruary 2005

permtting projectiles to be axially disposed wthin said barrel to define
a propellant space between said | eading projectile and said trailing ‘
projectile and wherein said sleeve is retained about said projectile core

5 during travel to the target. In a first preferred enbodi nent of the
present invention the spacer nay be i ntegfal ly formed with the projectile
core. In this enbodiment the projectile core may take the formof a spine
that ext end$e@xMWArkipgt $iHERgh Of e lensing Iprojectiibuane raid deadingi fatai ofi agtrsithgl
propel ant space. In this first enbodi nent the present invention 10

provi des a prapeideidre dssociadal withte bpacarl passginglprejpciibs tthad ¥@gih akhpgea
plurality of projectiles axially disposed within a barrel having a bore

and a nuzzl eitaird swkii bavreltoofiefiris & §FopeiRNRSHAsE %b%%’ﬂ?%%ﬁﬁ%ﬁﬁiﬁﬁhﬁo}%ﬁﬁl@e A@nt

charges for propelling said projectiles sequent roug e nmuzzle of

t he barrel, | {606 9} i ISy X bl | eeve,for. .
engagonent sy Ty BRISHF ArRURELH Py <R R30CRR S aBAE S bRiieaie o ch
sai d sl gevej } rein said expandabl e sl eeve and said

proj ect ﬁee g%@ﬁk@@%)ﬁ@g%%g}ﬁ?fng surfaces operable to deformsaid

expandabl e sl eeve ir}to seal i ng engagenent with the bore of the barrel in
response to pressiir@ @d}rta%@redugaﬁo@me@é@if tiee Persenbinventiopitbe spacdremahndeei n
said projectile core conprises a sub- calibre spacer extending rearward
from the bo@{egsally farmedonith theepicfeatiiencpre ade this emnt2@irhent thengoptilkevkd h
permtting projectiles to be axially disposed within said barrel to define

a propel | artaks ptheefdomt uf enspiné thbe agiends HGAIRCHHbEg R I tif APULREnt for
projectile and wherein said sleeve is retained about said projectile core

DT eS| e e oG &AL RRRR A Bl fiontop
this erpodigreiiel HepRHEGRE 187 (06 WK DatdP abObRLs of the type ha\}ing é'plurality of
B projectiles axially disposed within a barrel having a bore and a 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
- 156 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 td 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 thé- Eeadi.rig face of a
20 trailing projectile permitting projectiles to be axially disposed witﬁin said barrel tb
define a propellant space between said leading projectile and said trailing projectile
and wherein said sleeve is retained about said projectile core during travel fo the

target. o
in a second preferred embodiment of the present invention the s.pacer may

25 be separate fiom the projectile. In this embodiment the spacer may take the form of



15 February 2005 a propellant tube that extends axially through {he barrel
in abutnent with adjacent projectiles and which tube naintai nslégF'EF‘_larYZOOS
propel | ant space within the walls of the tube. In this second enbodi nent
the present invention provides a projectilze for use wth barrel assenblies
of the type having a plurality of projectiles axially disposed 5 within a
barrel having a _bor d a zzle and. which projectiles are associ ated

wth di ser et SPERElinifnd iRt s5tened sl sioubh flearee it apucen wah adiacent
sequentially through tHe nuzzle of the barrel, said projectiles conPri si ng
an expandabi e RPEEVES A9 W'@ﬁ@ AtiNE SaidRioprliaat spacerthin thaeewalimat the
projectile core about. which said sleeve is disposed, wherein said
expandabl e s| 89 1843js Sgrend embadimant thegiresenfinventionpropides gipigiestile ferasse
operabl e to deform sai d expandabl e sl eeve into sealing engagenent with the
bore of the batiHebarrel assemblieeot hegdyrs baviag exevnalit of povjectiled axialiyngjspased of
the projectile, and wherein a rear working surface of a |leading projectile
and sai d | SadiWihif aderes havingaa boregamd @) reorilé and vhichpaipcties ndre sk beiated
conbusti bl e spacer tube permtting projectiles to be axially disposed
within said 13vithadis@ite progelanieharges dpreplopelling paid préjedtieeseehtallyadiiugs
projectile and said trailing projectile and wherein said sleeve is

retai ned aboutthsanuzzfer of ¢l ibaerel; avatl grojécties tompading ant &ahaaBIet sled2efor
present invention has particular application to barrel assenblies of the

type descri be@ngagdmémstr with ithe doreaf & bARBI hedlal Hrojede. cdPE HDWR Wil 20
(corresponding to Singapore Patent Number 49815 granted on 20 March 2001)

and PCT/ AU96/ GR458 is SispbsdthiwiRrein SaRIMBIaR8abBIAEE dhdaid ﬁ#a"a%le%d%é%%béy of
projectiles axially disposed within the barrel for operat v% seal 1 ng

engagenentiow tBopdragnd @uasds bperddbpy #6!detGhf sgidsf%ﬂ?nt@ﬂﬁéoﬂﬁé\%fgﬂtoc iHgS

for propelling respective projectiles sequentia roug nuzzl e” of

7 b SRRt g0 Gkt B BRI B
dart-like, gepaumygl tacs PdteiheCibjellile, and wherein a rear working surface df a leading
| projectile and said leading face of a trailing projectile are in abutment with a
combustible spacer tube permitting projectiles to be agially disposed within said
15 barrel to define a propellant space between said leading projectile and said trailing
projectile and wherein said sleéve is retained about said pfojectile core during
travel to the target. |

The present invention has particular application to barrel assemblies of the
type de_scribed in International Patent Application Nos. PCTIAU94/00124
20 (correéponding to Singapore Patent Nurhber 49815 granted on 20 March 2001)
and PCT/AUS6/00459. Such barrel assemblies include a bérrel; a plurality of
‘projectiles axially disposed within the barrel for operative sealing engagement with
the bore of the barrel, and discrete propeliant charges for propelling respective

projectiles sequentially through the muzzle of the barrel.

25 The overall shape of the projectile, including the projectile core and the

expandable sleeve may be conventionally shaped dart-like, generally s;ﬁhérical or




15 February 2005 4 any other conveni ent shape. The projectile | so
include fins that may advantageously be offset to generate a Sagﬁﬁeﬁrgqrm&ﬂos
spin as the dart is propelled froma barrel that my be a snooth-bored
barrel. The projectile charge is located in the propellant space and may be
formed 5 as a solid block to assist in |oading the barrel assenblies.
Al'ternatively the propellant charge may Qe encased and may include an
enbedded priner having external contact neans adapted for contacting a

pre-posi ti ongd Rheftddneahi asgociated. with the barrel. For exanple
the primer could be prnov}l"ggg%w%?%' a spr Lfﬁé'e%'ﬁt Y 8\?\?}9 d'P\C!\"r%‘%/ s thatrmeyed
to enable i rl t he.cased charge into the barrel and to 10 spring
out into a %ﬁ%ﬁ‘%féabﬁgﬁlﬂ? 8@1%3% Igneiatakiising spia@sdperdantie prepeliegdoat ave
contact with its mating barrel contact. If desired the outer case may be

consunabl e Pae! Haat RRALRE &sMyothared barel. propel | ant burn. Furthernore an
assenbly of stacked and bonded or separate cased charges and projectiles

may be provided tldef pivjdatiteatiargelie lsuatandi the plpalidirspale aHel Mag HaabRRLy MY
be non-netallic and the bore of the barrel may 1 nclude recessesS that nay

fully of parstd yolatblooktsiassttif foddit tHeWhr AR a8 embied hAa%emgfiJCHtl,‘F &‘éﬁ&b&%n& he

barrel may house el ectrical conductors which facilitate e

comuni cat icg8 REBet tr i gni tio ans. This

configurati onrééerray breﬂ) eu? ﬁfﬁ@déﬁ%rﬁfgfg%gg%aépgg}bregpegggrgﬁm ;I;@§‘n9h%?fterl'ﬂ§{/e a
(i i . C e i .
therefor coaes! MeuRrdidno fot cllecingon e osited alekioal Robiast assosibeinbl y
may alterna 'v%l y. 1 ncl uge i gni tjon apertures in the barrel and the

i gnition n@’l{h thgy hargels nbek§ LE% Hle pHBehspvld bemiovddechdtht atspeurpeoitaces.
The barrel be surrounded by a non-netallic outer barrel which may

i ncl ude 25WHal§¥'é§'§E§edr@&'a@t@d toenableoinserdian of thirecagnd tharge intartke b6l M ©F

barrel may al so :

spring out into a barrel apertufe upon alignment with that aperture for operative
contact with its mating barre! confact. If desired the outer case may be consumable
or may chemically assist the propellant burn. Furthermore an assembly of stacked
and bonded or separate cased charges and projectiles may be providéd to facilitate
the reloading of a barrel. |

_1 5 The barre! 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

communicatién between the control means and ignition means. This configuration

may be utilised for disposable barrel assemblies that have a limited firing life and the

20 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

and the ignition means are disposed outside the barrel and adjacent the épertures.

The barrel may be surrounded by a non-metallic outer barrel whiéh may include

O Ay - [ P P ~ -
25 recesses adapted {o accommodate the ignition means. The outer barre! may also



15 February 2005 5 house el ectrical conductors which facilitatg glsctri%%b
communi cation between the control means and ignition nmeans. Thd3JGPEary 2005
barrel nmay- be formed as a |laminated plastics barrel which may include a
printed circuit lamnate for the ignition neans.. The electrical ignition

for sequentially igniting the propellant charges of a 5 barrel assenbly

may preferably include the steps of ignitigg the |eading propellant charge
by sending an ignition signal through the stacked projectiles, and causing

ignition of I j [ .l ant . charge.t0 armthe next propellant charge
for actuati lﬁ)n yg'[%%k{&%lagf’ﬁ)@gcﬁ?rtsi WhiCd; b%ﬁit?tes‘g]le?{é‘ﬁ?“y(’%?’I“UBE:@BE‘FI%?ﬁ‘t"’e%‘hémfges
inwardly fromth end of, a | oaded barrel are disarned by the insertion of
respective i TRUPATMERYSIAckYNtpD MRaposHiE Betakdsi-ahoraydle Joroledsesl adkmitatéct al
contacts. Ignition of the propellant nay be achieved electrically or

i gni ti on mayplasticsibsere! wbivhanay nchudefa printgdpiincult ypeinaetfbotte ignitbn aseddy. USi ng
a centre-fire prinmer igniting the outernost projectile and controlled
consequent i gniti Jhecelesiiogl edtivantdradeduantibinofyriting tHaepRIpRRShd atrgehak 9
of subsequent rounds. This may be achieved by controlled 15 rea'rwa?d

| eakage gf GRARNSELARLEARES PEEY rfl%il'ﬁ@éj til?éf'rsg!%pgg?fﬁhgiﬁﬁgﬁg%q‘%%(ﬂﬁjt%%oeiiant

extendi ng through the projectiles or the barr
ignition is t i |y Jolled with respective ropel | ant char ges
bei ng assocng%a @% \E/)\Y g?ﬁglr“%%'f@&%ﬁ%ﬁ' Xnﬂf”ﬂuagetﬁgos@i}‘eai fg’iol' 'lqsvémdi evsigon
signals. For_example the prinmers in the stacked propellant charges may be
20 sequenceégrf’%)r“ i°rf1ctpga'?f“ﬁ@gpﬂf%o@“ﬂﬁ"dma'ig@nitQ i theymexe msepellaphatharge for
electronic controls may selectively send ignition pulses of increasing
pul se wi dt h&cugtioghytke bex igpifiensignaht Suitebly el psepplianttdharges inwaedlg &oacthed
time order. Preferably however the . propellant charges are ignited by a set
pul se wi dt hesd ghal loaddd tharml mge disanined| lpatiamseptionpsf fespéctiBanssiathgrusthe
next propellant charge for actuation by the next emtted 25-pulse.

10  disposed between normally closed electrical contacts. '

Ignition of the propellant may be achieved electrically or ignition rﬁay utilise
conventional firing pin type methods such as by using a centre-fire primer igniting the
outermost projectile and controlied consequent ignition causing sequential ignition of
the propellant charge of subsequent rounds. This may be achieved by controlled

15  rearward leakage of combustion gases or controlied burning of fuse columns
extending through the projectiles or the barrel.

in another form the ignition is electronically controlled with respective
propeliant charges being associated with primers which are triggered by distinctive
ignition signals. For example the primers in the stacked propeliant charges may be

20  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

propeliant 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 néxt emitted

ile

pulse,

M
o



15 February 2005 6 Suitably in such enbodi ments all propellant es
inwardly fromthe end of a | oaded barrel are disarned by the in%gﬁi’g‘f?rﬁfzoos

respective insulating fuses di sposed between insertion of respective

i nsulating fuses di sposed between normally closed electrical contacts, the
fuses being set to burn to enable the contacts to close upon transn ssion
of a suitable triggering signal and each ignsul ating fuse being open to a
respective | eading propellant charge for ignition thereby. A nunber of

projectil &5 can BRibblSH SEMeARRRRERlYay Blopk kGl SUEHERR) Rl 8 leplie

response to repetitivé manual actuation o
ied externally of the barrel

arrangenments I rical _signal y be _.car :
or it may tgelo%gg%g)ra k?rl%irar% ﬁ'?gﬂaﬁd ?Hé“%d%%ﬂ%Bé'@ap%@tyjeéewiﬁ@w {see wispaged! i p
on to one %n ther to ,con%i nue the electrical circuit through the barrel,
or abut i n°EPM¥RET INSAIUbAL ERIPSHIVE dstbatinghiske disposed pedyveen inbesalipylosad r y
the control circuit or they may forma circuit wth the barrel. The

proj ect i | eelsictiasd contasimtthe fveast being csertio ibses aenabip andabhiacs! @emesd ghon 15
engagenent with the bore of the barrel and a projectile core about which

sai d _sl®eveansmigicposeduitIbie tﬁg@@ﬂ@bigﬁaﬁbﬁ?éﬁciﬁﬁﬁu%'ﬁﬁg‘?ﬁ:‘%é- b&ing ¥ enav$e
S

cooperating surfaces operable to deform said expandab eeveTirto

seal i ng engagREBH (MY dbge t%h‘é?gpe’ f)(%?g ’??‘f'ﬁmg{éﬁq’ response to pressure

exerted upon a | eading face of the pr one preferred formthe
cooperating surf Y, |_enent ar, dgi.ng 20 surfaces. Were
pressure, such ag%gﬁ?ﬁQOfﬁ%zg%%ﬂ%So&\ é%{%f’%g' ”taﬁgmbgr%j cé(d_f‘iq% PHRESSIPRe
barr el assenbl¥ or whe aFFrigBel | ant charge is detonated in advance of the
proj ecti| 2 [5TRSBANSEL0, FERELYVE JRANYR Aclualiost of Retrigger, cfor iaxemme  In such

cooperating surfaces deformthe expandabl e sl eeve into sealing engagenent
with the Wdfangaments the elestricatnigngt Bjaydie casried extentally o s barekorriemay ibeel v
hard mandrel portion which e
10  carried through the superimposed _projectiles which may clip on to one another to
continue the electricé_i circuft 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.
The projectile of the present invention comprises an expanda.ble sleeve for
15 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
the barrel in résponse to pressure exerted upon a leading face of the projectile. In
one preferred form the cooperating surfaces may be comptémenta_ry wedging
20 surfa_ces. 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
deform the expandable sleeve into sealing engagement with the bore of the -barrei.

The projectile core may comprise a relatively hard mandrel portion which

25  cooperates with a deformable annular sleeve that may be moulded about the



25 cooperates with a deformabl e annul ar sl eeve that may be noul ggﬂ, bout 005
the 15 February 2005 7 mandrel to forma unitary projectile whiehepRiargd
on material deformation of the sleeve for outward expansion about the
mandrel portion into sealing engagenent with the bore of the barrel. In
one formthe projectile core may include a forwardly tapering wedging 5
surface and the expandabl e sl eeve includesya conplinentary surface that
causes the sleeve to expand as the sleeve noves rearward relative to the
core. The sl i Yincl .a skirt .portion that expands outwardly
when subj ectﬁz&ghﬁ)ﬂﬁ-' grl)rﬁgﬁd?y P@i‘%ﬁ“% "C_I,'égl'%)%%n Me‘!?é%gfcf@%t%@ﬂ ghine sleeve

i nserting tile (ﬁ)rﬁje tiles . né% a heated barrel that shrinks onto
respective seattf &récﬁxPPBﬂgn oph ey Pngestinaskion inde Apelinchangagdryentheith the
projectile Eore may- i nclude a rearwardly tapering wedging surface and the
expandabl e SPExQkthedeariles a conplinentary surface that causes the sleeve
to expand as the core noves rearward relative to the sleeve. Preferably the
sl eeve  engages wi trhoaelfeendi thg mnjectii toregmperihilafe of rARrdQ 8k ng q\%fdgrn@
into operative sealing engagenent with said bore. However Sl eeve Ttoul 15
expand @bousurddce abetiediRirgabRditas kLS ahe iih@n?arggﬁﬁ“%é ‘L’r‘gagzcga ':lse'\ssgga

engagenent wth said bore if desired. The sleeve Is retalned

projectile rd r - Th | gev - be retained
about the c%reg@%38a‘%ﬂ%ggs%/glneeggﬁggﬁaé?é§gécwgﬁf G%a@fet ﬁ%?ﬁ%rﬁob%t e fslaene

sl eeve and - e formthe shoul der may be engaged with a 20 recess
on the ot heﬁ%@%gﬁgﬁc@g W@gr 25{’]‘?%&]"\3 Rands OKM@IY nspdhieelde amip-earpige
at | east or]e gnﬂgof t he ot her conponent. The shoul der engages the other
conponent i A2% hihAeRINGARY Beelieced hynnserting dhexpiojestitesvinteea heatedrbartththat he
sl eeve can seal ably and rel easably engage the bore. In one formthe sleeve
may i ncl udehsifks joRiaresippclivessaatind portmniscd the projextigmgement with a recess in

the core. Alternatively : , o
Alternatively the projec.tile‘ 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.

Preferably the sleeve engages with a leading or trailing portion of the core to

deform into operative sealing engagement with said bore. Howeﬁer sleeve could

15 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 {o the target.

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

20 recess on the other component. Alternatively the at least one shoulder rhéy engage

at least one end of the other component. The shoulder engages the other

component in a manner that permits limited relafive movement such that the sleeve

c¢an sealably and releasably engage the bore. In one form the sieeve mayinclude an

inwardly disposed shoulder for engagement with a recess in the core. Affernatively



15 February 2005 8 the core may include an outwardly disposed der
engagenent with a corresponding recess in the sleeve. In anot hi?%’%‘? ry%@ﬁs
sl eeve may include a shoul der for engagenent with the end of the core

havi ng t he maxi num di aneter and wherein the core is tapered and 5 sleeve
has a correspondingly tapered surface. In the first preferred enbodi nent of
the present invention the projectile coreg i ncorporates the spacer
integrally fornmed therewith. Suitably the projectile core may be in the
formof a LNEA b -calibre spacer that extends rearwardly
fromthe p?tgljbeg?lhn&q%)g?éa%%]gawr?lqw@%r%' naug?%cfs Gd SPRUdeh fot ragpgement with a
sub-calibre_it is Heant 10 having a dianeter substantially | ess than that

of the bor eSS PHRBULSETFEFSS *f‘ﬁ@e s%%‘ﬁel | ant space is provided about the
spacer. In one formthe .projectile cores may be in end-to-end abut nent

" with the rearward@i3nodiardadn iee slegeemangmiidegatsheuldeadongndaeenaot withahe
trailing projectile. In this configuration the sleeve may be retained on
the core d@ndngf thei gite Hayirgt theeastimune didmsepdndarhasid e &r@‘?é’?ap?s?%{ Qfq the
core, which shoul der engages with a conplinentary recess in the other

conponefit . sﬂﬁeﬁmwcaﬁys@ﬁﬁ%ia bRedspassage fornmed through the sleeve
and the sleeve nay be retaine OE the spine by neans of a cap, engageabl e

wi th the inserteg, 4&n ' prevent. wi thdrawal of the
spine part fromthe sﬁresg@géfgﬁ?g%{bg’ﬁeﬁ?ﬁgel‘?@P?'&tdmo’&’i]téﬂ” \REBiERYle core
t her ebet we fecting an.operative seal _between the sleeve and the
bore of thgﬁgf&é’érgfés &ﬂ%té‘é)raﬁgf Ir\;%qpr@ﬁ% ﬁé@ﬁitﬁﬁr% - exHERRlY theypwiectils ¢orel may
passage fobmad i n the ¥ear .end of the sleeve and be retained by neans of a
col I ar aboBF e o5 of 3riping. iggwarrting s swbsealiire spacastiiatextasds mapuandsnt .

w t hdrawal _of the spine fromthe sleeve but permitting limted axial
movement 1goqne'q§1,edypgpcgmre. It will be understood that by the term sub-calibre it is meant

- 10 having a diameter substantially less than that of the bare of'the'b-a.rrel. The
propellant space is provided about the spacer. |

In one form the projectiie 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

15 shoulder on the sleeve andfor the core, which shoulder engages with a
complimentary recess in the other component.

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 aé to prevent withdrawal of the spine part ffom the sleeve but

20 permitting limited axial movement therebetween for effecting an ope'rétive seal
~ between the sleeve and the bore of the barrel. Alternatively the spine may extend
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



9 therebetween for effecting an operative seal between the sle 537 End t%os
bore of the barrel. if desired the spine may extend through a 3 Sqgary

formed through the sleeve with its |eading part splaying or being forned,
such as by folding, swaging or peening, so as to extend outwardly beyond

t he through passage so as to prevent w thdrawal of the spine fromthe

sl eeve but permtting limted axial novenegt therebetween for effecting an
operative seal between the sleeve and the bore of the barrel. Simlarly

the trailin i . foroed with a blind passage pay 10
i ncor por at egggﬁ%uw(%erﬁ%r@f%# ﬁ@l\%ns? SLONErSEA ”Bﬁ”f‘ﬁeﬁh‘%ﬁrsai%%"ef Y, bupehthes
by fol ding, smaging or peening, so as to extend behind the spine so as to
pr event vviti?(i’frgv\'/al of the spine fromthe sleeve but permtting limted

axi al novenment therebetween for effecting an operative seal between the

sl eeve and the bofedefiredheapingl maguixiabtlytheoughadi pgsseaget foofetihera@hettes a
frusto-conical portion having a cone 15 angle in the range of 5 to 15 and

sui tabl y t heleevaiwiimigs Eading patepfayirgt o Isang t@ndieadch Rarty @Mtﬁfrswag%e& in
close proximty with the bore so as to expand only a rel atiively -thi

trailing popteRingobotdicioStaems dubhvardAPBERSAY %ﬁ@é?@? 8%9%6%% i ;%rgvérﬂe

bore. In the second enbodi nent of the present Spacer

the form olyifusfed i IHPRpRA0 (Y ROUSEC(IGPrOBELhAL yehal 05, 20, Lo one

formthe projectiles are I'ntained in Spac |
barrel by r e ich contains the propellant. The spacer tube is
ool Ll y § RSl R e iHa At PemBettpem (i piecvoapadte hoepithe
propellant. Alternatively the spacer tube may be forned of non conbustible
material ant®Bd di schar ged with the projectile and discarded in flight,

carried with the éqr c_)|j ectile or 25 pushed out by a follow ng round. 15
February 2005 imifarly the traifing portion of a sleeve formed with a blind passage may

10 incorporate a shoulder or othervﬁs_e contract behind or be formed, such és by folding,
swaging or peening, so as to extend behind the spine so as to preveﬁt withdrawal of
the spine from the sleeve but pemnitting 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 portidn having a éone
~ 15 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
thin trailing portion of the sleeve into operative sealing engagementr with the bore.
In the second embodiment of the present inverition the spacer ié in the form
of a spacer tube and may house the propellant charge.

20 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
formed as a rigid combustible tube which will combust with the propellant.
Alternativelyr the spacer tube may be formed of non combustible matérial and be
discharged with the projectile and discarded in flight, carried with the projectile or .

25  pushed out by a following round.




10 The spacer may extend through the propellant space and the prqjectil
head whereby conpressive |loads are transmtted directly throughqgﬁiﬁgﬁl?ﬂ%oos
adj acent spacer assenblies. In such configurations, the spacer ,assenbly
may add support to the extension neans that may be a thin cylindrical rear
portion of the projectile head. Furthernore the extension neans may form
an operative sealing contact with the borﬁ of the barrel to prevent burn

| eakage past the projectile head. Conplinentary surfaces nmay al so be

di sposed on the sgﬁcer tube and. | eading face of the projectile
respectivel y wher eby SPRESSER¥ & @rshblrpudnithgeriopwitant spagagedehe pwjettile head
bore of the garrel in response to relative axial conpression 10 between the
spacer t ubeWARFRHOMERYE lpadeats tratrmifiedjdaetty trodgh SbiGHing HUARG RS A er
the projectile and spacer tube may be | oaded into the barrel and thereafter

an axial dRsysnablesentn secic awsagutations|steesgeed a§§@hbg?g.tg,?g %r ”(%ﬁ‘ﬁ?: Eol)fh er

tube and barrel. The spacer assenbly may include a ri

ext ends out waedsigntreanddgemaytitdt 8 & LR el JLLear rtj of .t
nal | eabl e projectile head i nopgr ative 1@9@33 irr?é‘?%gﬁtjt?ogktoﬁﬁ? Iﬁ’r?fﬁ‘gtﬁ%é‘fe@d-of
oads are transm tted di rectl%@

the bar el Xi i ' :
e barmel suetehfad tﬁé'é}}tér}{s:&‘? '@éaﬁ@sz'[n\éai?nf]&rra AT PREAtNG Saalipgcconiagt vathy

bet ween spacer assenblies thereb

projectile not.her formof the invention, the projectiles may be
adapt ed for%ggzil%tTr fﬂné;bg%%'cfpdye\’%g;ﬁi”bJ?Wgﬁipﬁskti"'?@tﬂ@lﬁéﬁ“@rﬁﬁ | grooves or by

annular ribs in t(%gﬁbore or in 20 rifling grooves in the bore and may
i nclude a netal j Rimenans isygfages Ireag talsthdeodisposathcbrpahe i spacef tihe and
projectile. The projectile may be provided with contractible peripheral
| ocating rileRflingufned afxthenprajratilmre$pectinglp vansaubRth@rpaes e ti@%r@@d it

and which retract intc_) the projectile upon firing to permt its free
passage theogggembst bdthr te bde beltididadel MR shbnse to relative axial compression
- 10 between the spacer tube and th_e leading face of the projectile. In such arrangement
the projectile and spacer tube may be loaded into the barrel and thereafter an axial

displacement is caused to ensure good sealing between the spacer tube and barrel.
The spacer assembly may include a rigid collar which extends outwardly to
engage a thin cylindrical rear portion of the malleable projectile head inoperative
15 sealing contact with the bore of the barre! such that axially compressive Idads are
transmitted directly between spacer assemblies thereby avoiding deformation of the
malleable projectile head. |

In another form of the invention, the projectiles may be adapted for seating
and/or location within circumferential grooves or by annular ribé rin the bore or in
20 rifling grooves in the bore and may include a metal jacket encasing at least the outer
end portion of the projectie. The projectile may be provided with contractible
peripheral locating ringé which extend outwardly into annular grooves in the barrel

and which retract into the projectile upon firing to permit its free p’éssage through the

barrel.



T he projectile itself nmay contain a gui dance system and depl oy fli

means enabling it to be remptely guided to a target. In a one aigigP?“¥ﬁ5@°5
invention generally provides a special purpose round including a sleeve
that engages with the bore of the barrel .and a projectile core 5 extending
centrally through the sl eeve wherein the sleeve has a | eading end portion
form ng an annul ar recess about the Ieadiqq portion of the core. The sl eeve
may be formed as a di scarding sabot that can be configured to discard upon

inpact with a ta:Tgelt. | 0 Qerttgi 'F _applications the sleeve would suitably be
formed as a | ow mad§ PRTEUST i5° wﬁf fRigHt angiidency syalem ard alepveblentigho
magnesi um nmanganese or simlar netal or of a suitable plastics nmaterial,
and the cor'ge Rebhag fidp Meestotely Blisiediasstagemtse material such as | ead or
a conposite of I|ead. The core may be provided with reinforcing such as

steel strakes to prevrgeaspectefiieatientommenkrdlgrprevwdend §ddihEh8&Y founguch
applications may include arnour- piercing applications. 15 Suitably 1 n such

a round t heimuding @1 ERetdahioERyRIesawits BEAHE StHhean, o ith . much
of the rearwardly expandi ng noggeé%ort_i on pr ourd of tﬁ?r}s&usér%éju%d?%bggt@aﬁ%?t ed

| eeve - AChdritaBy & haaE W diediscarding, of, the sabotted s| f
he - cor e unit o or St o SERA B Sl SSHRRP bR ik R Gl Bn T ohi e

the core while préventing I'sl odg

the energyq] e sabotte | eeve by the propellant to be

i mpart ed tofdtrﬁe Hc%&%FE@SF %qegF ﬁ'ﬁ??’f\/tg??/esfcﬁ%g BPé@Oé’f H8C8- formed so as to

have maxi mumternjnal effect upon inpact with a target. In such

appl i cations the Si%alfevasanbe ipimas gs mediscadingdsabot shati gin basonfigured o6 a

dense material such |ead or a conposite or alloy of |ead and other

mat eri al . THECHErUPONOITNRACE Withabkargele knocertsdn applications tiws sldere twaild Buitably

|'i ght wei ght material such as al um nium magnesium nmanganese or simlar

metal or 25beffosnediasald dowl awss cpamedfeni Eihtwoipl MtNEP A Usehhididn

police work, for exanple, 15 February 2005 12 S '

10 magnesium, manganese or similar meta! or of a suitable plastics material, and the

core would be formed of a high mass dense material such as lead or a composite of
lead. The core may be provided with reinforcing such as steel strakes to provide an
effective anvil for expanding the sieeve. Such applications may include amour-
plercing applications.

15 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
energy imparted to the sabotted sleeve by the propeliant to be impérted t6 the core.

20 _ Alternatively the sleeve may be formed- s0 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 pait of a

lightweight material such as aluminium, magnesium, manganese or similar metal or .

25  of a suitable plastics material. Such rounds are usefu! in police work, for example,



where a suspect may be fired upon in a building occupied by oth opl e
In such circunstances it is desirably that stray shots shoul d ﬁ%?ggﬂﬂ“yzoos
penetrate walls and the |ike and pose a danger to people in adjacent

roons. Suitably a majority of the trailing face of the outer part is
exposed to the propellant gases. BRI EF DETAILS OF THE DRAW NGS | n order
that this invention nay be nore readily ungerstood and put into practical

effect reference will now be nade to the acconpanying drawi ngs which 10
il lustrate aiprefesuspdcemaobeBrdd Qhoh NEaIMERE RRMRATS) BineFhES5L1 (L9 .3
each illustrates a 9mm projectile aésenbiay usgllﬂ acgiagw%gr@ug%]e\ﬁf??]plﬁ‘ “P\ﬁH’Erh ,

gun; FIG 4cjrkd ; peci.gl rojectile assenbly adapted for
Parget retonttonrrEs B g RERERF 0B EPEISy B WAtk aR S5kt Yalk pogane ike
projectile d d for, .penetrating a target; FIGS. 6 to 9
illustrate ?ggg%g%)ér%n%%hﬁ%g?ogiﬁi'Béﬂ!ﬁﬁpef‘b?ooﬁb?r-reI s in the 100 to 200 mm
cal i bre range, ang FIG 10 illustrates a nulti-barrel weapon for the
projectiles illusPH4ARdY & mamy ofsthetailing SaceDESERE BTN GF-iE SVENT £ OF
THE |1 NVENTI ON The projectile assenbly 10 illustrated in Fig. 1 has an outer
body part 1BrOpEdameanses. | ead which engages the bore of the barrel in which
it is housed and a steel 25 spine part 12 forned with a nedially di sposed

forwardly reducing anvil portion 13 which extends into a conplenentary
passage 14 forned in the body part 11. 15 February 2005 13 The spine part

12 has cyl indrical lands 153R@pg E@T%Léb%*‘ﬁé%ﬁﬂ\/\ﬁﬁ%s The

In order that this invention may be more readily understood and put into
practical effect reference will now be made to the accompanying drawings which
10 illustrate a preferred embodiment of the invention wherein:-
FIGS. 1to 3 each illustrates a 9mm projectile assembly suitéble for use with a
hand gun; |
FIG. 4 illustrates a special purpose projectile assembly adapted for target
retention;
15 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

mm calibre range, and

, FIG. 10 illustrates a multi-barrel weapon for the projectiles illustrated in Figs. 6
20 to 8.

DESCRIPTION OF EMBODIMENTS OF THE INVENTION
The projectile assembly 10 illustrated 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
25  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.



| and 15 engages slidably with a |leading cylindrical passage 17 e ou
body part 11 and the |and 16 engages captively with a collar 1g§g%gﬂuwyaﬁ65
retaining cap 19, such as by being an interference fit therewith. The cap
19 has a |l eading end wall 20 which 5 extends outwardly beyond the passage
17 and which is spaced longitudinally fromthe body part 11 so as to retain
the outer body part 11 for linmited |ongit1glinal novement along the spine
part 12. As illustrated the taper of the anvil portion 13 is greater than

the correspondi nghe apare pdrt tRenoSPhaRBAILIARY; RESSR0%s 14 80 LARL Lhe —
trailing end 21 10 thereof is thewf?i r st pOI’tSI on 76 be éﬁ%a'ﬁ@gﬁﬁye't”heT%vil

portion 13 MAErebynddnddS8idabioal: eqenk..of, the bo rt 11 along the
spine part 12 resul‘t&[sg n an gﬁ\glwmgér' aﬁ@él y'ﬁﬁ%c%f{)a?ﬁ%get %Pf%oﬁ% POdyIParht o
he bore of the barrel in which it is

ti : i th
operative SpauhigneRROesRAL, L ,ptn\‘,o,elww asellamtfhgbspiaining cae 1nvidh as

housed. Fur
portion with .15 the full surface of the passage 14 providing a progressive

i ncrease i P RENGalhikeHence it thgrewitioy Shersapotd haw abeayingantd dall dosvia, a
correspgndi ng i ncr ease 1i n resi stance to radial expansion provided by the
body part engs puivardirdsaone iive phesaues ¢7 cay whichSs 3phELd WRRudRYINPEESSUT €
from propeIILant gases fromthe | eading round and thus sone of resultant
rearward fdhedadyepafrivinsosas 20 retali Seeduir sy YpdtY UNR SRhBss R diudids AS
a consequence the vol ume of propellant which may be stoﬁjerdmg'{lfo%du?%hg&%lar

spi ne part n¥densertessond hanpiRlpdli e . accommmodated in a projectile assenbly
25 as illustrated in Fig 2 which has the full front face of the outer part

26 exposed to prgss 0, t ,gases.and being resisted to a |arge
o gfé.ﬁtréfe‘amﬂ?é a‘llgﬁ%'gaée}nggege%"rqt PRAYAD the ipopEcater tharrdbeuary

extent by being wed Into se: L :
2008 L o el it WL e the RSy st 1 S35 24a0r oL e, spime
10 thereof is the first pdrtion fo be'e.ngaged by the anvil portion 1 B'Wﬁer_:e'by in use,
rearward movemernt of the body .part 11 along the spine part 12 results in an outward
splaying of the trailing part 21 into operative sealing engagement with the bore of the
barrel in which it is housed.
Further rearward movement, will cause engagement of the anvil portion with
- 15 - .the full surface of the passage 14 providing a progressive increase in reéistance 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 propefiant
gases from the leading round and thus some of resultant reanNard"férce t_hérefrom is
20 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 fo pressure from propellant gases and being

resisted to a large extent by being wedged into sealing engagement With thé bore of




The projectile assenbly 10 is suited for a revol ver or other shgéi‘, [ ange
weapon whereas the projectile assenbly 25 which may have a redde&gbruary 2005
dianeter or nore 5 elongated rear spine part 27 as it copes with | ess of
the reaction force, can be utilised in a |onger. range weapon. The
projectile assenbly 30 illustrated in Fig. 3 is simlar to the Fig. 2
enbodi nent. However this projectile assenbly 30 has a retaining plate 31
clipped to or retained on the rear end pa"r‘{ 32 of the body part 33 so as
to. prevent in-flight 10 separation of the spine part 34 fromthe body
part 33. The® pREFEtt Whishat sepiopd4OThe tradingafaed danofing. siné SclorfRRELE) the
pur pose round having an body part 41 fornmed so as to have maxi num term nal
ef fect upondapptct wth a target- The body part 41 engages with the bore
of the barrel in which it is supported and its positioning therein is
effected by the g i | £ - enbodi rents of Figs. 1
eNsroRtife dhdemty £isBLilel fbpﬁ 5&%\’%‘5 oty Shor, [309e WeRRG

and 5, stacks with conplenentary ‘spine parts

extending c t barr i.th the bod arts 41 evenl
spaced t%er g‘gfeg%é. ¥Il1én E(ﬁg&?? |a§§??‘§[ye§5 é’%iﬁ'&li"ﬁ%ﬁthaf’ﬁé E%‘éﬂﬁ%‘ﬁiﬂnwleﬁ @rymmremsd

from I'eag anﬂ)th? spine. part is formed fromalumnium 20 In use, if such
a round 1s FIT948Y GHr SPINeR 2 anilicepas walh iesmobithewehtiangorcef orn bexailighe®,
it wll not penetrate the wall. Thus it can be used by police in close

quarters wtRhENIer &ageoveapgruri ng someone out of the user's sight. The
projectile assemélhy 50 illustrated in Fig. 5 has a spine part 51 in the
form of an el onfhe eprsiactimnassmtblgenet MasiraedbayEis orMed ofide g |
assisted by a 25 |ightweight body part 52 form ngéa sabot lvérgigﬂt%?s%g'r(‘g

in flight. EobotientpHawaser tmgfﬂe?e&ﬁé)w@émﬁgf%ggg%éa ﬂg{agﬁ,&g E{%ﬂe ?ﬁ gﬁ gﬁe ody

part is cupped to provide resistance to hig r
Bgni on 53 exiafed BH the ke idd/ phR"¥PLH 0l KA Bk %3 &) aarsT?ttoe;gre_\%ntt irr]1(—afli§r?ti e
10  separation of the spine part 34 from the body part 33. | 3
The projectile assembly 40 illustrated in Fig. 4 is a special purpose round
having an body part 41 formed so as to have maximum ferminal effect upon impact
with a target. The body part 41 engages with the bore of the barrel in which it is
supported and its positioning therein is effected by the spine pért 42, which as in the
15 embodiments of Figs. 1 and 5, stacks with complementary spine parts to form a
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, -

20 : !n- use, if such a round is fired from a revolver hits a wall in a dwelling , for
example, it will not penetrate the wall. Thus if can be used by police in close quarters
without fear of injuring éomeone out of the user's sight.

The projectile as.sembly o0 Hlustrated in Fig. 5 has a spine part Sﬂn the form-
of an elongate streamlined penetrating body formed of lead which is assisted by a

25 lightweight body part 52 forming a sabot which discards in flight. For this purpose the

s purpose th



51 so that it can readily slide backwards away fromthe spine p 1 an
discard. In this arrangement nost of the propellant gases act ugéhegﬂéﬂygws
face of the sabot 52- and inpart nore energy to the spine part than coul d

otherwi se be inparted thereto. Thus the projectile 50 will exit the nuzzle
of its supporting barrel at high speed whereupon. the sabot will discard

| eavi ng the heavy energy boosted spine par, travelling to a target. The
| arge bore rounds 60, 70 illustrated in Fiés 6 and 7 each have a large 10

heavy proj egti 6l .1, suych as. 155nm di aneter projectiles which may

i ncl ude hi gﬁ'toé"'i%f“'ﬁs‘i'é’é% bBES\VFaé%I CHPQ@T WhPigitderiesistancade piwhtspeed fightemgaited
in a barrel .63, 73 . and surroundinP atrailing portion of the projectile
and engaged HHERANIh 2P eXEEnRs i in glightefaevardind tieb ynaj@ativart:r of theh€pine part
projectile relative to the sealing part will expanded the sealing part

into seal i n§T1éndhgkirean rewdily slitte bhokwardt auke fhav tied spife phit SR dRe¥s§ 15
i :

seated, such as the barrels 100 illustrated in-Fig. 10. For this purpose

each seal i ng partn ftis auppgerhest hbxest e pfoddisnPatdL! as P o @
rigid colum conposed of stacked seali ng pdartg %,6‘37 Cgﬁamgﬁeefeﬁéﬁ) € Ofothe

mbust izl (U sl B%neld ¢ Lnj n pel lant. 69, 79. Th
ceal i ng par e Lo R ImEaeRS nefll BN ShNENrl BRnGERE abBRvad Prdvirpr e

sealing parts 62, 72 have 1 nner trusto-co
20 by an angp r 66, .76. whai.ch fits | oosely over an outwardly
ext endi ng. bast 87, IR Priddie PhoM s hamias Gdecsuppediacsases! aidiigh
surface 68, 78dof t he Rrﬂ% ectile 61. This band 67, 77 maintains engagenent
of the sealJATGIpEPEreEpON 142 sabotwilk diseajdleaving theheay éidrghboastdd pind P&,
15 February 2005 16 Fig. 8 illustrates a further projectile 80 simlar to
the enbodi HEYelHE triatargetout wherein the spacer tubes 81 have enl arged end
portions 82, 83 to provide larger mating load transfer faces 84, 85. The
proj ectil e asserfbleylagge lbbt‘msammise@b,lm Hlustrafeduihi Fih$ 8Sand 75€&4dreRatd 4 large
10 heavy projectile 61, 71 such as_r15_5mm diameter projectiles which may include high
explosives provided with an outer sealing part 62, 72 engaged in a bamrel 63, 73 and
surrounding a frailing portion of the projectile and engaged therewith in a wedging
manner whereby rearward of the projectiie relative to the sealing part will expanded
the sealing part into sealing engagement with the bore of the barrel in which they are
15 seated, such as the barrels 100 itlustrated in Fig. 10
For this 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 69, 79.
The sealing parts 62, 72 have inner frusto-coniéal surfaces’6-5, 75 interrupted
20 by an annular recess 66, 76 which fits loosely over an outwardly extending band
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.



5 circunferentially extending ripples 91 formed on the sealing 92
which mate with conpl enentary grooves 93 in the barrel to naintggﬁgﬁﬂgwyzoos
projectile 94 in spaced apart relationship in the barrel and to hold the -
seal ing neans 92 against rearward novenent in |ieu of the conbustible
structural tubes such -that the sealing neans 92 may be expanded outwardly
by rearward novenent of the projectile 94 to seal 10 agai nst propell ant
gases froma | eading round travelling rearv@rd to the follow ng propellant
charge. If desired, the ripples may be forned as a spiral thread so as to

assist in seali n@:@n@a’gsmﬁ}s wifulthaaflojeea@td P r t rat ed
in Fig. 10 the projectile assenbli e;wGiO I7 %‘W"gﬁg’ g% ér‘ﬁbogrﬁ?e a&t Wdl?ﬂ ed

in repl aceallierédar el spfesHprRerdefayeh aggé ﬁadt%o& b§3 gaqoégiet)g?gggl >

may be cushloned by recoil control TBans

ext ended sli Vi to firing. It wll of course be
ety ’og ?an%ﬁgrfgg‘g%ﬁa'g@{‘/ illustrative exanple

realised that t ove en only by way of

of the invention ﬁnd that all such nodifications and variations thereto as
woul d be appar ent "o RS 8&%8%5 AREMPAY 9Gh Hlustrated ar rigeetredtiisesf al | saMeshion
20 the broad scope and anbit of the invention as is herein set forth in the
followiny -E€rgmigrentriveriaading2oplesl?1 fGledvbn the Reqjiff hidths 09 Wigh aw
barrel assenblies of the type having-a plurality of projectiles axia

di sposed wi with complemeetaryayboges9D ot theabshrd (HWELh&iRRk Bﬁ]é&he @Q%%ﬁgééoe S

are associated with discrete propellant charges for prop

proj ecti | esaimtivelatioadtiy ihtheusdhrd %drﬂil%k? tﬁ? sEQIﬁ'@ %@lﬁtgénagﬁ:n@hée%p@ of

projectiles conprising an expandabl e sl eeve
wner o - saraeeRt B ERL b S aiB iR ih) BBef sDcR e hiviebba peaeiony
surfaces may pe expanded outwardly by rearward movement of the pro;ectlfe 94 to seal
- 10 against propellant gases from a ieadmg round travelling rearward to the following
propellant charge. If desired, the ripples may be formed as a spiral thread so as to
assist in sealing engagement with and location in a barrel. |
As illustrated in Fig. 10 the projectile assemblies 60, 70, 80 and 90 may be
accommodated in replaceable barrels 90 supported verticaliy in a pod 91. The
15 barrels may be cushioned by recoil control means 92 and they may be adapted to be
extended slightly from the pod prior to firing. |
It will of course be realised that the above has been giveh ohly by way of
ilustrative example of the invention and that all such.modiﬁcations and variations

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

20 the broad scope and ambit of the invention as is herein set forth in the following

claims.



operabl e to deform sai d expandabl e sl eeve into sealing engagene pth t
10 bore of the barrel in response to pressure exerted upon a |eggﬁﬁbﬂpggg%05
of the projectile wherein said projectile core conprises a sub-calibre
spacer extending rearward fromthe body part to. abut the |eading face of a
trailing projectile permtting projectiles to be axially disposed within
said barrel to define a propellant space tween said | eading projectile

and said trailing 15 projectile and wherein said sleeve is retai ned about

said projectile core during travel to L—t]%\,fj get. 2. Aprojectile
i f or m of

according to claim| wherein the cooper at urfaces are in the _
3. ctile according to either claim|l

conpl enentary wedgi sur.f aces. A proje )
or claim?2 V\%'er ei nA{lﬁgj%gpigjﬂg’éﬁs?ew'gbPg"?{)aiﬁﬁ%tPII%e@f thertgpathaviehya baurgity of
mandrel portion which gooper,%t es wth a deformable annular sleeve. 4. A
proj ectil e accor diffgecsiesxialyedisposedavithinia barrsl Mw?mg?hrbdrb%nﬂr@inﬂ%iel &nd
core includes a forg%dl y tuaperi ng wedgi ng surfiace and the expandabl e

sl eeve includes & Picesites yare unbsmiatelatwitausqseikh £ pand
as the ]%5 sl eeve noves rearward relative to the core. ?%‘ﬁFeE}r{ﬁaéh%r%o °he8
5. A propectil e apcapaimpssid po}c@Be sehusiain [ rein.the projectjle
core may include a rearwardly t;peri ng mddﬂgrogg?ﬁha%\ﬁﬁég% qfﬁaeé)ﬁﬁﬁ{néaiﬁ’l e
t he sl eeve to expand as

sl eeve includes apeqsttsBHhLAY; f aus )
the core noves regfd?ward rel a?ilviggtéé %ﬁ%@%’@%&ﬁ?ev efﬁ?%fﬁ?é’&@m%t with dhelbarg ¢fo
any one of clains é/,\@e in.the sleeve is_ retained about the core by
at | east one shou}%e%é)rlr%lca e%%toﬁe%ilq _ﬁ%rre_a viticherig slegietih dispbaed avianeint he
856’:%”:9& o claim6 wherein the shoul der is engaged

core. 7- A projectile acc ; i
Wth a éélh expan eve and said projectile core have cooperating surfaces

operable to deform said expandable sleeve into sealing engagement with the
10 bore of the barrel in res;po_nse to pressure exerted upon a le'a‘din-g'faoe 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 projectile and said trailing
| 15 projectile and- wherein said sleeve is retained about said projectile core
during travel fo 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 prbjectile core
20 | comprises a relatively hard mandrel portion which cooperates with a
deformable annular sleeve.
4. A projectile according to any one of claims 1 to 3 wherein the projectile core
includes a forwardly tapering wedging surface and the expandable sleeve
includes a comp!imentafy surface that causes the sieeve to ekpaﬁd as the

25 sleeve moves rearward relative to the core.



correspondi ng recess on the other conponent. 10 8. A projectile rdin

to 'ans one gf clainms | to 7 wherei nrr}t)he projectile cgreJ is inlgﬁggﬁf%"ﬁgg?s
. a spine incorporating a sub-calibre spacer that extends rearwardly from
the projectile core. 9. A projectile according to any one of clains 1 to 7
wherein core extends into a passage fornmed through the sleeve and the ‘
sleeve is retained on the core by 15 meaq%l of a cap engageable with the
inserted end of the core so as to prevent W thdrawal of the core fromthe

sl eeve but germti ,qgiolcgi[g é,gpq‘r%xi gl novenent therebetween for effecting an
operative séat bet'weefy fe*s18eV8 Gyt ¢iee pbeleim df ta Aevitmeinghe pifiectfe core

projectile according to any one of clains 1 to 7 wherein the core extends
20 into a blind pR&¥afeludsr Are@arwardie taparingenadgingt kerfsteene fHad eRSandabie
retained by nmeans of a collar about the core and engageable with said rear

end so as to predepre inctudes avedmplimemtancaitader it d1RcSRE¥RbYL, 2 rmtiing
s@

limted axial novenent therebetween for effecting an operative

bet ween the sl eevite cardrmioves pesdapd rélBG PR h8lseatp FEbruary. 2005 19 11. A
projectile according to claim10 wherein the trailing portion of a sleeve

formed @ thea bl i HasHRIE R 0 pfgr .s_a shoul der, so as to extend behind
the core so as to g)r event wi tohtgr_gwal gilc'ﬁ OReOICBRES rlofR Shwhefedn ke tsipeve is

permtting limt i enent t herebetween for effecting an operative 5
seal between the(?‘géjﬁaee\t/jgJi bg%\(?%gorgot}yeatd@ag@ewer lagatedhopedhecend & both

according to clai ﬂhll wherein the shoul der is engaged with a corresponding

recess on the otf CYfpenand theigorea projectile according to any one of

cl ai ms 1 to] 12 yvherei‘n the sleeve i S _f ormed as a discardi ng sabot _

‘configuredto di ScBfaediioreronging tavctdimab tihareln the shoulder is engaged with a
corresponding recess on the other component.

10 8. A projectile according to any one of claims 1 to 7 wherein the projectile core
is in the form of a spine incorporating a sub-calibre spacer that extends
rearwardly from the projectile core.

9. A projectile according to any one of claims 1 to 7 wherein core extends into a
passage formed through the sleeve and the sleeve is retained on the core by
15 means of a cap engageable with the inserfed end of the core s0 as to prevent
withdrawal of the core from the sleeve but permitting iimited axial movement
therepetween for effecting an operative seal between the sleeve and the bore

of the barrel.
10. A projectile according to any one of claims 1to 7 whereih -the core extends
20 ~info a blind passage formed in the rear end of the sleeve and be retained by
means of a collar about the core and engageable with said rear end so as fo
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.




10 14. A projectile according to claim13 wherein the sleeve is d.a
| ow nass part of a |lightweight material selected fromthe grouplg%g}e‘ﬁrﬁﬁa&
15.

of alum nium rmagnesi um manganese or of a suitable plastics material.
A projectile according to either claim 13 or claim 14 wherein the core is
fornmed of a high nass dense material selected fromthe group consisting of
15 lead or a conposite of lead. 16. A projgftile according to claim 12

wherein the sleeve fornmed as a high mass part of a dense material selected
lead. 17. A

fromthe gr consistibhg .0l Q ~CORRoOsite gr alloy of |e¢
atRor ding T er C"l"ﬁﬁ’q%i‘%%mo%g’r%?'ﬁ%“lg"'é‘wﬁér'ﬁgrﬁrﬂ%'é’ rPeSiPYared

projectile according t'o either cl

20 as a | ow nmass part f.t Ih@&twei %ht material selected fromthe group
consi sting of al ur rﬁﬁ‘%‘%?]w‘ﬁs?g RARSa9a1GEHRe@ s @ shodldeupe sl te qxtenst habend
material. 18. A projectile for use with barrel assenblies of the type
having a plural it ¥"fCore %) et fa d¥ewsatawitydrawahof ethewcolei from Hhe reéevaaying
a bore and a nuzzle and 25 which projectiles are associated with discrete
propel | ant char gepefrotting lifgbd sl R00EmEnRthergistpekbhi 00 esRbthd =0 §5drhh/@s
sequentially through the nuzzle of the barrel, said projectiles conprising

an expangabl e sl eeysl HedlveengROSHBI 2 tH 141 o@%?eebﬁfrei the barrel and a
projectile core about which said sleeve is disposed, wherein said

expandabl e gbeevepapgisaid aBERERG ! ; I . cooper ating. surfaces
operabl e to def or ma[gg)ljd exgancggﬁ'@eﬂos %@gé?iﬂﬁ%@%ﬂegﬁpﬁ@%ﬂ%’gﬁﬁﬁqﬁg iVl Bhe
re exerted upon a | eading face of

b f the b '
b o e arreg%ﬂcq&\ﬂ?z]rﬁgﬁnqggeésgﬁfﬁ)quﬁi(?tg?ﬁﬁo@ﬁ?'?%e of a |eading projectile

the projectile,
and said Is? di ng,face 9( atrailing projectile are in abutnment with a
i. & Projéctile according to any one of claims 1 to 12 wherein the sleeve is

conbusti bl e Spac
formed as a discarding sabot configured to discard upon fmpa'ct with a target.
10 14, A projectile according to claim 13 wherein the sieeve zs férﬁiéd as z low
mass part of a lightweight material selected from the groﬁp consisting of
aluminium, magnesium, manganese or of a suitable plastics material.
15. A projectile according to either claim 13 or claim 14 wherein the core s
formed of a high mass dense material selected from the group consisting of
16 lead or a composite of lead.
16. A projectile according to claim 12 wherein the sleeve formed as a high mass
part of a dense material selected from the group consisting- of lead or a
combosite of alloy of lead.
17. A projectile according to either claim 12 or claim 16 wherein the core formed
20 o as a low mass part of a lightweight material selected. from. fhe group
consisting of aluminium, magnesium, manganese or of a suitable plastics
material.
18. A projectile for use with barrel assemblies of the type having é plurality of

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

25 which projectiles are associated with discrete propeitant charges for



tube permitting projectiles to be axially disposed within said | to
define a 10 propel |l ant space between -said | eading projectile aRgI’FéET‘H‘WZOOS
trailing projectile and wherein said sleeve is retai ned about said
projectile core during travel to the target. 19. A projectile according to
claim 18 wherein the cooperating surfaces are in the formof conplenentary
wedgi ng surfaces. .15 20. A projectile according to either claim 18 or
claim 19 wherein the projectile core congPises a relatively hard nandrel
portion which cooBera;_es with a defornmable annular sleeve. 21. A _

proj ectil e accor dPiapelipgsaid praecibe sequertiady snougiathe heevr sihmb Ba?re’i’f’éélicged
about the mandrel to forma unitary projectile which relies on material 20
- deformation of t herogcdiEsecdnoprising warakpaxeas isei r: io
into sealing engagenent with thegtj bore of the barvféglg%%%%ﬂ prg}"@ctthfgﬁ)réjtré of

according to any pasbalel ahadidBrolétidcd ML Sk Q&ﬂ%ﬁ%@ﬁ%ygﬂ%gg{@@%m

i ncludes a forwardly tapering wedgi ng surtface and

includes a conplidEit h gauses.the sl eeve to expand as 25
the sl eeve noves rear \%g%{“d re[‘II: 25?(%\}}8 %id Pﬁ@%@ﬂ%ﬁ‘%lﬁorﬁe%@%PW%@B“Qﬁurfa@‘its A
clains 18 to 21 wherein the projectile

proj ectizl e accordj 1.0 any.one af _ ’
core ma)':/) i ncl udeddzfr‘l}rp [H?\P%rf}éfci/r”‘t%?ﬂﬁxﬁ@”%ﬁﬁ@@mfﬂé@é"mdngmrexmmdaﬂ)ﬂee
| i mentary surface that causes the sleeve to expand as

sl eeve incl udes 25F0
the core moves r&RF%ar e arglil sespensado pressues eSedd upomdpeding!fce of the

Shomt 1R tor "t praeciiectid wherahaubdoolmep Lo s keI okl
the sleeve and the core 25. A projectil g Kgggordiﬁoﬁ%g}%ﬂghé?&%%gﬁﬁa@he
shoul der i s engatpmding fatedf a trailing p'rojectile are in abutment with a combustible spacer
tube permitting projec'tiles to be axially disposed within said b_érre{ to define a
10 7 propellant space between. said leading orojectile and said trailing projectile
| and wherein said sleeve is retained about said projectile core during travel to
the target,.
19. A projectile according to claim 18 wherein the cooperating surfaces are in the
form of complementary wedging surfaces.
15 20. A projectile according to either claim 18 or claim 19 wherein the projectile
core comprises a relatively hard mandrel portion which Qooperatés with a
defonmable annular sleeve.
21. A projectile according to claim 20 wherein the annular sleeve that is moulded
about the mandrel to form a unitary projectile which -relies on material
20 . déformation of the sleeve for outward expansion about the mandrel portion
into sealing engagement with the bore of the barrel
22. A projectile accérding to.any one of claims 18 to 21 wherein the projectile
core jncludeé a forwgrd!y tapering wedging surface and the expandable

sleeve includes a complimentary surface that causes the sleeve fo expand as

25 the sleeve moves rearward relative to the core.



correspondi ng recess on the other conponent 10 26. A projectile rdin
to any one of clains 18 to 25 wherein the projectiles are mai nllgiﬁgﬂlﬂrﬁ%os

spaced apart relationship in the barrel by a spacer tube which contains
the propellant. 27. A projectile according to clains 18 to 26 wherein the
conbusti bl e spacer tube is arigid tube which will conbust with the

propel lant. 15 28. A projectile according 3p clainms 18 to 27 wherein
conplinentary surfaces are disposed on the spacer tube and | eadi ng face of

engagenent vith the RdersPeRarEE gy SR PEShi oF i Yreniem Y piecte
conpressi on betwe acer t ube an the | eadi ng face of the
j ecti 20 285% é&n‘ary ‘ﬁ ?laereé‘EE%ffdg( lfgeriBg weggbHe ugRCe lPariBe BxpandBle

projectile..
wherein the sl eeve with the bore of the barrel and a projectile

core extending ceﬁfereé’Pqu“‘i 9% d GeMPIiMenE sudavhihattausehéha kleeve thaspand as

| eadi ng end portion formng an annul ar recess about the | eading portion of
the core. 30. A pilg eerimhevesceandimgetativeltaiia S8wherein the sleeve is
formed as a 25 discarding sabot configured to discard upon .inpact with a

target. 85 EébrUa*‘*‘\yprﬂiﬁlﬁlJﬁcbd@ﬁﬁb%téﬁﬁoﬁécd?r%.ﬂg i b@lWN?ﬂW %rﬂ\{ &

3l. AA%sleeve is forned as a low nass part of |ghtwe

of o sui tanlo plast) oo APREEILAgL '@JS”%@%H@ o ”a eetaeeﬁ?%g?t?@ha. "

of a suitable plastics nmateri rojec

30 or 31 wherein rmed of a L . high mass dense materi al
sel ected fromtheag@oup ggr#sn;ﬁst[jgﬁa "Sf lead or a conposite of |ead.

25. A projectile according to claim 24 wherein the shoulder is engaged with a
corresponding recess on the other component |
10 26. A projectifé according td any one of claims 18 to 25 wheféiﬁ the projectiles
are maintained in spaced apart relationship in the barrel by a spacer tube
which contains fhe propeilant.
27. A projectile according to claims 18 to 26 wherein the combustible spacer tube
is a rigid tube which wilt combust with the propellant.

' 15 28. Ar projectile according to claims 18 to 27 wherein complimentary surfaces are
disposed on the spacer tube and leading face of the projectile respectively
whereby the spacer tube- is urged into engagement with the bore of the barre!
in réspdnse to relative axial compression between the spacer tube and the
leading face of the projectile.. |

20 28. A projectile according to any one of claims 1 to 28 wﬁerein the sleeve
engages with the bore of the barrel and a projectile core extending centrai'ly
through the sleeve wherein the sleeve has a leading end portion forming an
annular recess about the leading portion of the core. |

30. A projectile according to claim 29 wherein the sleeve ié | formed as a

25 discarding sabot configured to discard upon impact with a target.



33. Aprojectile according to claim29 wherein the sl eeve forrreia%gplgq%iaggos

mass part of a dense materi al

or a conposite or alloy of
claim29 or 33 wherein the core formed as a | o\ |
wei ght material selected fromthe group consisting of | t,
magnesi um mnanganese or of a suitable plastdcs material.

sel ected fromthe group consisti .
lead. 10 34. A projectile according to either
| ow mass part of a |ight

al um ni um

10

31.

32.

33.

34.

A projectile according to claim 30 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.

A projectile according to either claim 30 or 31 wherein the core is formed of a
nigh mass dense material selected from the group consisting of fead or a
composite of lead.

A projectile according to claim 29 wherein the sleeve formed as -a high mass
paﬁ of a dense material selected from the group consisting of lead or a

composite or alloy of lead.
A projectile according to either claim 29 or 33 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.



