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WD 2004/ 102108 PCT/ AU2004/ 000632 MODI FI CATI ON OF A
PRQIECTI LE FOR STACKI NG IN A BARREL FI ELD OF THE

WO DMENTIIGN This i nvention relates to nodi fi cat POTYAU2004/000632
existing projectile designs in order to 5 adapt them
for use with simlar projectiles stacked together
wi t MODIFDEATEON OFA PROJECTHLE FOR STAGKENGIHIN A BARREL
initiation of propellant charges for projectiles,
parIicuIarIy to external initiation arrangenents for
PIRIS axial stacking within a barre
BACK ?\I%ECIFNW#H IdN\/EI\IrI ON 10 ConS|gderabI e tine and
ef f or Thissnvestiah rglates tpunodificationoyicaisting Ptﬂlmtlltﬁ geshgny in order to

ojectil.e "or.ammunitiaon desi for I

Rt fien He us v oy e g R e R TR Bl e
(RRHI GBS fdatesHAaRIBiafi GOIGH $1BPEIRINS cl@d’r@esﬁ@f ﬁﬂoj?déh%,l p‘artlcularly to
stringent for man-portabl'e or hand ons,. such
sxterpabindfdstionaamngements i peaientibe spited o a@al@wﬁmaémn a barrel.
desirable and cost-effective to nodify existing
projectile designs for use stacked together 15 within

BACKGROUNDOF THEINVENTEINI n the present applicant’s
earlier International Patent

PCT/ AQ@E}F]@@ZQ}P tingg@nd gt isrspally; ré&tequ%em&rdqr ¢ gyalify npw projectile

v
@r a nun b %ﬁs %r%ﬂﬁ]%‘geir?lﬁpﬁ‘égbu%%hlfeég M HdingStb Thd é}fphcable

are us fromrelatlvey
I‘rdsguﬂam@zl k@drdmmmg I "Ehessmdulremenm aregerticuibdrty dtangenh ﬁ)rsnan-portable

re | shown in onhe x e o
OEBBAAlY Homasciushan e atoRinciRn AstaRlindl- 8l Rbtidsrsd
td@ﬁra‘ﬁ?é a(hd%"sﬂ-@ffec@iv@ E@ﬂn@&f‘f% bgistifyrofebtiRMésian€ Bdrtuké Slg€ked together
case projectil 11 has a rounded nose

pothin @bar:@ mhtas tegmsmd luytl@mﬁ@sanh@pacarﬁaya@&ﬁlnt@n@mp%l’awm
ex | chnic matter, together with a

Ir‘z\Pg’ﬁllﬁ@t ‘&/]g eﬁlﬁ%@d@wr i dge case 12 is attached to a

rear [@ydtypdofigroRktilete ime@btSs hithie Ibatlicd petnads kodes Qmm or

a two-stage burner 15 for |aunchi nq t he rena?
sinajlas calibre, whichapmysaally anchegddrem relgtvahs thingvated harels used in

case i f I _
ne e T
tihechsdii@ain drenddedy 11 includes an axially extendi ng
recess 16 which nmay have an.internal .scre ?Ayhf]l:ad fo

at t ac HilFgerernde 8 Ingiudss &we nadn BFty @ PIOIECHS and.g,garridge case
1hacek pr&ERaY 'Bgdy igphéLg\Weﬂ:osIHglﬂowghéﬂt@bically contains a

payload, such as high explosive of pyrotechnic matter, together with a fusing system.

bl =

The cartridge case 12 is attached to a rear portion 14 of the projectile body and encloses
a two-stage burner 15 for launching the grenade projectile 10 from a tube.

Typically the cartridge case 12 is conveniently removable from the projectile
body 11, as depicted in FIG. 2. The rear portion 14 of the projectile body 11 includes an
axially extending recess 16 which may have an internal screw-thread for attaching to the

projectile body 11 a container for a tracer compound.

SUMMARY OF THE INVENTION
The applicant proposes a method of modifying existing qualified projectiles in

order to contain costs whilst providing enhanced functionality, including facilitating the
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The applicant proposes a nethod of nodifying existing
gqualified projectiles in order to contain costs

wakiokge21p8 ovi di ng enhanced functionality, i nclRdi/Ag2004/000632

facilitating the 1 WO 2004/102108 PCT/ AU2004/ 000632
sequential firing of nultiple projectiles froma
siqugltial fising of muttipe piojdctiles tfivima simfgleduhrreh aspasiadlyttiipi-walled
of grenade | aunchers. I n one broad aspect, the

fpisal olgrprads lamehets.ai | assenbly for a projectile

to  englleeoitag a¥fickt) iRl il drfon REQARGH k1418 afR¥mBly f¥r a projectile to
stacked I n end-to-end relation within a barrel, E
smblt tsaiwithesmalabprpjsctitsk axiiely stagkadzin lendte-cng egddgiomgyithin a barrel,

at hi ng .t.he taj.l nbly t .

o ficiery o Fline AT als et Ao 28 sty to a body

SOt bRJedle;d dpatdravhiged fBf Siudlbnt 18 Bunshe potiontbfagfoowing

expansion space rearwardly of the projectile body; .
attilesgndquevidmgrangupansiarospars sarvardiy el dammraischisihody; said

bet ween i X ' .
R e e R G R T R
ldast dpe _@Dﬁ{ﬂrﬁﬂ_ﬂecﬂ.ﬁh thﬁ By, watlo wihessbiy oupopriguition f thegropellant
conmuni cated into t ' h ! [ .
o B oy S NG BB R sl e s
ALy ogile?oi'tnco %r%)tel e Jr%ﬁ%&tnﬁgroﬁf Qadlhasdlect, the invention

es 1 n a I

resi _ rrel” asse y having a plurality of
pr oj el & kigls fistlee keddiaspeet) thet invenipnredidesiinm harrehasgembly having a

TR T
ﬁrﬂ:@uc@ﬁ% : iragilhlnfaﬁ’%'y ARG QP gfdpleﬂﬂlt CRSRESirkated eRemilly b€the barrel for

sequenti y fromthe barrel; a series of igniters for
ipripellgiragpecoviprejactiles sfquentéally fsem dhebasichpeterignef igniters for

charges; the.projectiles eac ' aqtail v .
G BRER i haBESLBE RS, FRPRLER AR Ui P EMling o
QbscRMilyPwih @itestnidre meaidioe bttsdaes spaserdd ndngdgdf Said projectile,

abut ment by a nose portion of a foll ow rojectil.e .

ic oot s aed armner S PPRtiMIcha DLAIBE Pigigetile to
rear . ' il : ek . _
SFRUEEF a8 A G O 0 il it oty
arreEhcluagh floralityadfl povds iga falliod thecamrelreactapord allowing fluid

SATVEICah 4OR|5E 8rPrORAR AES Sl e IRG(Rr P fhepecrel’ Seid spacer
%gﬁﬁé{%}e&ﬁ% %lgﬂ% BetdRaM@ticdtBADvRRE aPRakt dné pdft iAgh agjafént wall of

_ > pbarrel and said expansion space. |f
neebarred dnd baid pkpemalontspassf projectil es are retai ned

coupl ithiauiied TGl GustargSitfies A fouahof bR L peivte
SRALEEgs. APdYraaBmh1AEbuBRHES i@ caRmgseRIolde@foiaf bdtkeen each spacer

folTow ng projéectile, or respective spigot and i
body and an abutting nose portion of the following projectile, or respective spigot and

socket members provided on the nose or tail portions of the projectile bodies.
Preferably, each expansion space includes sealing means for controlling
undesirable spread of propellant combustion products within the barrel.
In one form the sealing means include a sealing device provided on the tail
assembly of the projectile. The sealing device may be selected from a resilient
obturation ring, a spacer having a wedging surface for cooperation with a

complementary wedging surface on the projectile body and/or a sealing band carried by
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socket menbers provided on the nose or tail portions
of the projectile bodies. Preferably, each expansion

w@p@asaoilpgl udes seal i ng neans for controlling PCT/AU2004/000632

undesi rabl e spread of propellant conbustion products

within the barrel. 30 In one formthe sealing neans
itheecprojdetile bodpl The sehdivip dendmay be edainad dhéhetpabjectile body adjacent a
assenbly of the projectile. The sealing device may be
§@ﬁé%%éﬂﬂﬁgﬂﬁﬂge§@§ﬁFient obturation ring, a spacer

havi ng, g, ¥egdgiing J%Hﬁ,f t#e @ea;ligg AP R Rlde ?[hg’\%@ﬁb@rs located in the

conpl enent ary wedgi ng sur e on the projectile body
aod¢ of tha bewell wally sbisaidy derplngoiempers 2nMPod D4vel@RpOBting wedging

PCT/ AU2004/ QQ06 t jecti body. T | |

SR R A DREeR dt Siir aeae fEreRspd fos IO melipessi at b forgposed of a
WBAGLADISHEfcgE by the spacer. In an alternative form

the seal ing means _include plug nmenbers |ocated in_ the

por t s T ighisrompy élcluds| primessprd@lpironifeigpiters, sishisepadge wire of
and. av. rating wedging 5 surfaces arranged
B RAlTordiE: R38R

requi red, the plug nenbers nmay

be corspasikld tief pdts e MHedet ibite baptbewhlahdjaddie td BBiekpdnsion spaces
may i nclude prinmers and electronic igniters, such as
prdél igprvargly of seidivegipeilies or bri dge devi ces. Suitably

the p [ '

the oxpaaBhfetaBfRkatu e NEnBRALR! alffics AP bRERI e barcel
pucedtto tespective @bes abthy behelnal.s housi ng t he

propel | ant charges ar rovi ged on..the barrel .

D B die Sbrerauns sl ety e BRuh S SRy fos. ilgbly for
R e e e
ppaiteres inl the spasef badyhar. spaded repiaoésaid fing togaltoat ¢@nmpmigation of

i nclude 15 rtures in the spacer body or spaced
r°881b§551m§8€‘8°%§'i ns to al |l ow comuni cation of

conbugh iaGhrtidr Meloket Spedtthd ifventifieresideoarthnaspanil initlagon system for
invention resides in an external initjiation systemfor

a Usamet assemblyding apluraligy of mipigetles exialdy staeksdda end-taend relation
S P4 B0 BaEA et LD TR B et bodc
rserl inAiadbly syterp irheditg;| aplinatiiyast;diseets pioghellmit ichafgesoarranged

systemincluding; a plurality of discrete propell ant
ciarely ofthelbred forosl ing Ts5pestive RRo)plvosely ity BSm the barel;

P%%Bgéa lr)f; ig‘?i_térg $RGG{HaYEe BERbESh b TheIBAYED bEeliint ch@es; at least
one port in the’ barrel wall for each propellant charge, said port allowing communication

of combustion products into an associated expansion space.

LIST OF DRAWINGS

In order that this invention may be more readily understood and put into practical
effect, reference will now be made to the accompanying drawings in which:

FIG. 1 is a side view of a prior art projectile;

FIG. 2 is a side view of a body part of the prior art projectile of FIG. 1;

FIG. 3 is a side view of the body part attached to a tail assembly;

FIG. 4 depicts an axial stack of the projectiles of FIG. 3;

FIGs. 5A and 5B are side and end views respectively of a tail assembly of a tail

assembly;
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a series of igniters for initiating conbustion of the
di screte propellant charges; at |least one port in the

wharmab2ioml | for each propellant charge, sai d POT/AU2004/000632

al  owi ng conmmuni cati on of conbustion products into an
associ at ed expansi on space. 25 LIST OF DRAWNGS I n
or der RIGat6A mds6B awesidd amd seetyoriabembviews essgedtively of a tail assembly;

under od .and puyt into actical effect, reference
Wil | 3’&@ ﬁgemﬁta éLf%aHe %éetg@é’&ﬂﬁt&}m%@ Hriahstarkofproiectiles;

whi chipigl %A idad éllﬁ"g@él dRworeH Rierfal %iitiQﬁOI?g}Istegx of the barr?l
0 FIG 2 body

projectile; 3 Is a side view of a part o

wapeenly of FI41.(/; projectile of FIG 1; FIG 3 is a side

vi ew the body part. attached to.a tail.. assenbly; . ]
o 3Gepra SRR g BEE nen e Blegi SRR eY ypail ascemby:
FIG FIGH &picteA banel &ﬁtﬁﬁiﬁﬁ%f@@ctﬂ@s@nﬁﬁﬂin‘g'aﬁm assembly;
respectivelé/ of a tail assenbly of a tail assenbly;

;3
WO 208431 Hhdepecteebpmelineamovéb 2 rrejecile imuﬁnﬁawcéﬁ@i form of
%ﬁé}lﬁﬂng%n{b%‘gti onal end views respectively of a tail
Y,

assenb |G 7 depicts a barrel assenbly containing

an axiFaG. bt depictoh bprrel feapinidne ficludifg defdlsi f aaRxBfhA hegdilant
vi.ew.of an externl%l initjiation systemof the barrel

AL 3rpecReRs With a Blodifigd perh congigwiatietyi ew of a
proj eqig! £ islrigeﬂgloggd&)am fsl:@cﬁ)nfaﬁig\‘)v%ff a?};r?j%%the with a tail

assenbly; F epicts barrel contai'n
pessiddy;i | es including a tail assenbly; FIG 10 depicts

o 1 15 R TRl ctidhe VB frooefld SEEG B o1 s a

bar r elFIGr pOd&dts b Beiretdissantsl e tanthHirRf arddkif stRk %@gro]je_ctiles

propellant 10 initiation arrangement with a nodified
petleding Hieitgiliassembly; a®l G 12 is an expl oded, partially

secti (VY of a.projectile wth.a tail assenbly;
fG 156 SRR AE BE RIS, of ¢ he
projectile of FIG 12; FIG 14 depicts a barrel

assenbl y contai ning_an_axial stack of projectiles 15
IS CRIPTEONHYE T DRASERGS. and .

Referring to the drawings it will be appreciated that the invention can be
implemented in various forms for a variety of purposes. This description is given by
way of example only.

In FIG. 3 there is shown a side elevational view of a projectile that has been
modified by provision of a tail assembly. The tail assembly modifies the projectiles for
use with a barrel having propellant charges disposed externally of the barrel and, when
ignited, combustion products from the burning propellant are admitted into the barrel by
a port or ports in the barrel wall to propel the projectile. The barrel assembly will be
described further below in relation to Fig. 7.

The projectile 20 includes a body 21 having a rounded head portion 23 and a
separate tail assembly 22 attached to, and extending rearwardly from, a rear portion 24
of the projectile body. The tail assembly 22 includes a spacer body 25 and sealing
means, here in the form of a resilient obturation band 26, disposed in a groove or recess
27 provided in the outer circumferential portion or girth of the spacer body 25.

The tail assembly 22 has the primary function of providing an expansion space

29 (see FIG. 4) between adjacent projectiles 20 when stacked in axial end-to-end

4
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FIG 15 shows a nodification of the projectile.
DESCRI PTI ON OF THE DRAW NGS Referring to the draw ngs

w0 oowitbdiode appreci ated that the invention canP@EAR004/000632

i mpl emented in various fornms for a variety of
pur poses. This description is given by way of exanple
miatjan withif Ia(ﬁarrBl t Opposite sndshudfitie expanden epaew atd, tmthlis axample,

| e that ied by provisio
oG] S S o e SR 2R it banc
afecgesl@awﬁﬁlﬁteﬁwl é{frﬁac%rﬁle%aﬁér@ Bl sHo).Ng propel | ant
charges disposed externally of the barfel and, when 25

i gnit é\@ is @memtﬁ]oonthp stadkiof projectites2fe, A0by 200 gllustrated inFIG. 4,

d he b
Bl R ot b SRk Bl ate R bl PrisiveRirat teast
bibutrted h@ﬂ%ﬁﬂfﬂim%ﬂdn d@l@aceﬂﬁ&@jreb@le%oﬁym her below in
relation to_ Fi projectile 20 includes a bg(zﬁ/e

21 ha¥ ¢r§ired, raag M@sm@@aacbagms@ﬁk oBpigirgtiles infe gdege

. ¢

??%%ﬁtﬁ’%%?%%gﬁaﬁeﬁi&h%ﬁ%%%h'fuﬁrh?( R, PO RO Yorm the

dtweplingirhayeinsladbh yer2@-threaliedigsgd psqjecting dxiudly BHwaddrom the head
here in the formof a.resilient

333{9'}1% ey 36 presie%%éé%pt?ﬁ r@?fa]a)t\;e aépclfeé@écgfédedzv the rear
asl%hciad)flaﬁ aajaeeng 'f&%rar&tl)_fog eetf&gtﬂlalT}P%f)fgoE)ﬁ ﬁ&vﬁé& it a

of the spacer ssenb
preakeney afearatlowing s@parphonw upbm@mag]ofeﬂnp mauhpmwué 2R Pther

53Rl Swp{its P EEman GBS e 6 e BOU 25 of a forward
Proféoti& 000 ARORRE pofteInedd & bRy lﬂo}éatﬁll’e@lb @Bi@ﬁ $blder joint

ends of the expansion space are, in this exanple

prediy upew lflﬁvdﬂﬁ@n&fmmﬁm yadipss e ba benel. r es pect ive

0% 590 BB 551y 55 s DIRYP o6 DG BER) el Mty or
eqpdltyendterddingnfing B, 6§ agicted 1rpm1@JanemaﬂneaStaﬂ a@senﬁ)@jaso gf8vn in FIGs.
illustrated in FIG 4, 5 the tail assenmbly 22 is

B Themots o inper pads 3 rfithe Enweaﬁawd@emﬁ b fagdigatg dow of
QUmbhstlo ‘ﬁlq,%% %HH% thgﬁgbglglgn@g%aelzgn 23 of an adj acent

proj ecti esir and for ease of
| oadi mlgamothetr&m{aodfm@nmseshbWhasFI(ﬁa 6 Azsand il, dle taﬂiassembly 35

Er{ci g%:slggcébggﬁ/}i %thraqe 1% %Ig n gﬁ{/ Egl{n El]gt'pc n a'Tﬂﬁy%emal surface
s e e 2 o0
pdjefent pidjectdelbgstyst] . fIdre specazibpdy B inklwiss h@iurplnt(mf dpettires 37
tppoevi&e%aglerein to provide fluid communication into the expansion space for propellant
combustion products.

As mentioned briefly above, and shown in FIG. 7, a further aspect of this
invention is concerned with a barrel assembly 40 having a plurality of projectiles 20'a,
20'b, 20'c stacked in end-to-end relation within a barrel 41. The projectiles 20" here
include a tail assembly 35 substantially as described above in relation to FIGs 5A and
5B. The tail assemblies from inter-projectile expansion spaces 29 behind respective
projectiles. |

The barrel 41 includes a plurality of ports 42 provided in the barrel wall, and
discrete propellant charges 43 located in chambers 44 located externally of the barrel

wall. The ports 42 are arranged, such that at least one port provides fluid

5
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portion 24 of an adjacent forward projectile body 21.
The spigot is provided with a weakened area all ow ng

wage@anexipon upon firing of the forward proj ect PCEARRN04/000632

O her frangi bl e coupling arrangenents may incl ude

sol dering the spacer body 25 of a forward projectile
2danunidatien hetseep thetin®rpgectile acﬁandubmuyi)emgs P9 ajkebpdctdve

2l b, h solge 0| n 15 nelt on, | ntroductl on of
Branslidte 'ﬁ‘fgﬁ?% % Gl SR o 47 Pl BroiERG logpersionpapRgd is
Bepiten ik hed: |

S el L RGP GO B8 i prpg ssne
pround ¢headircanfercneeeofithe baredd seatlpingy 30 esipboyedian réguied.  6A

and 6 The oqgts or ner. af the fin re .

o paced B Y Fades 14 A dn R et hdfe B of electicalty
REDEEL Srirh €tk @5 bR cRIAMSH 912 oSRASE cBEnbed 44 rina&%ﬁl&rto firing
enbodi nent, as shown in FIGs. 5A and 5B, the tail

sienalsproyids by »aring eenteollopdt wie snmv@th 47h dor @sample a firing
fgﬁ sﬂpﬁh&i o S%Yect)eﬁgirne (ﬁé}lel% mat rﬂrﬁ%g n\?hlclﬁJ tél 1g111tes the

pacer I'S arrang ed an ou

assotiated pﬁtf)pdlhﬁt dhasgt. HQﬂetcbﬁfbuﬂﬁ)mfm&[bts i froanthe external chamber
gro jectile bady 21. The spacer body 36 includes

a

- ifptg the V(Pa%m% ghace LR yithin the Pavrelzendspedl § 1¥e jegitle P dfgom the
Bwélqﬁlcommm cation into the expansion space for

prope lant 25 combustion products. As nentioned
bri ef IAlthabglvthe chambers ddfori propellant dhanebefsart kﬂhrstra&ne‘n‘the
of .this inven IS ncer ned Wt rel . assenbl
Tiohdfons SRS ncyed P Fespecicp Hiscbagist 21 1 il B Soigectated hat
%&Mﬁﬂ)b'ef‘m%g de bﬂiﬁ%nﬁ%'x%ﬂ QPout {thd Hrc%nﬁ@x"elhgé ofthe b8,

projectiles here include a tail assenbly 35
édl?@ta&wﬂymhem@ald@@mb@dym 3 mumbsr af s@nchamiersgeach sub-

?ﬁ?er hlagmgcatrei;pgctéggpl %‘%f?%g%sé’&leaiedﬁrg]ehl nd respective

pr 0 J e s depiotedfifehd@largbd ¢ikwi iAEIGIRA, the Bpéthbd 3¥inGhe spacer body
s 42 provided in_the barrel mall and discrete

56 o ee tah 988@@&%3@%%%4@% daweaf thepropeliaé emiustiop pzedigts 48 into
|
B SRR sl 5 PR R palL O bR B

‘ﬂﬁrél@;@dll 4024 BEhi AdAGES Q6D,682 prevddedion rapéctife projectiles 20,

Egtween the inter-projectile expansion spaces 29 and
§pective propellant charges 43. Wilst only one

t
port gﬁregﬁﬁedo LY REHidd t%ﬂ%é‘é%ﬁﬁ?y 95 (6PRE fr cﬁﬁctﬂécoxﬁ@ﬁé E{aﬁgfactured,

awing, it will be apprecrate nmor e
ondemcted in Bigr &aqush that theglpdrcuras dtrdtenti ¢hroiiglcaindae pertioa of the

cyhnc{%lcaﬂgj1 rcfye.JG‘ V\ﬁ 1s éonrsnagreg%ha% rrl?ll 0 gndenad%d lia(oeg}llj l?»é'%%hﬁguration may

provide the projectile 20 with greater ballistic stability and reduced drag during flight.

In the barrel assembly 40 described above, the respective resilient obturation
bands 26a, 26b, 26¢ reduce the likelihood of blow-by ignition between projectiles 20' by
sealing respective projectiles to the internal surface of the barrel 41, However, there are
a number of alternative sealing devices for projectiles that may be employed to form
expansion spaces, as discussed below.

The tail assembly 52 of the projectile 50 depicted in FIG. 9 includes a lengthened
spacer body 55 with an attachment means, in the form of radially inwardly extending rib
56 near a forward end of the body 55, which rib is arranged for engagement with a

recess 57 found on the rear portion 5A of the projectile body 51. The rear end of the

6



10

15

20

25

30

5 The propellant charges 43 are initiated by igniters,
here in the formof electrically activated prinmers 45

was@aaiaved with the external chanbers 44, in PEFAU2®E000632

to firing signals provided by a firing controller 46

via signal lines 47. For exanple, a firing signal

vupedtiletiodys hirshidecs fustid-oenidil onter burdaeipodticn 38 with BRgages with
ich inturn ignites th associ at ed propel | ant

SR S B BPo Ges Pa%es rpawg%wgkméhmacer

6Bayber TAS widginpher Mﬁt%é@ﬁ‘ﬁbﬁ@ B fAGR S € pditoht B d

ba?jrrgl 41 andglprgopé a projectil e ¥ Fn ]h %arré(lpan sa

portion af femigpracerrediehn niteiendly 40 feot againgp i intetnad hanfiwerod the barrel

3ﬁe illustrated in the enbodinment as laterally

isposed with respect to the barrel 41, it wll be

appr egh ateidot VidiatioR A atedRBMBET m S owaeaﬁnwg{g ;ﬁaﬁcule 50"
extend around the circunference of the barrel.

Apcludes ap interngl cirquanfeiential aecesh3ripervidasyngana rf%@rchend of the spacer

'BU &5 qucﬁlfgceg?ﬁ'gﬂg%d b?%‘buﬁ%}glfég@}&?%ﬁ@g‘z :}gtf.rﬁl pn 1%16 rear

spective | socl ate depic

tpbftloearﬂ%\omd pVO_] jestilé bodyl 53 Tl@e olidilﬁlc&pﬁl’th&lweéglﬁg attiortige
sacer Frthet ?en‘oly 35 facilitate
YH Cfb'%ngifg Py fhat Hfﬁl%ﬁtﬁ ©o0-products 48 into

the e t :
naybe"n@'ﬁ‘ot‘?‘%???ﬁﬁéfﬁgélgﬁd?ﬁgﬁgolﬁéﬁ@?& oGy on, ofthe tal
eksembly H2"anclodesd spgseer@tly 526withro witetduhanh nreespleving/teoth an

til 20'.b L f fied tail
B Ry and E pfeip bRt Do ratap B i,
@ﬁge(é@ﬁieﬁi wih 'cBmEleﬁlen&ry Sthifcfurbén tHeh@ar%?t’idrHﬁ?@ﬁ 8¢ projectile body
ext end throug a rear portion of the cylindrical bod

y
36: Furthermopre @n@rqux ﬁ%\tmm@gemb@m éredudjcpibleypodps51 forwardly

ectil with. ..
P A b B b BB iy A s ot
Einlauéﬁcahbid’tomels&aﬁrftﬁhbafrsleiﬁ’érﬂblﬁ‘@fd@&méWBﬁda@EﬂN&,bre For
the respective resilient obturation bands 26a, 26b

SERIPled & b Ivm Braifaids Fhebed ter suitaklysymerpener 4l prsemblyrd2" may
tﬁ%&ﬁ'ithgﬁO%ﬂml?%el S lﬂg respective projectiles to

I nternal surface of e barrel 41. However, there
are amaltdneativefivayldf esduainig\the clexale ngbkdwvb}cmltfcmrof other

j ect t hat b | gyed .t o. form 30 expansi on
§r oeﬁgn' &regs.dt PREs douin é?"*tlt\‘?ﬁ tﬁaﬁ%ﬁwwggﬂw means in
ttﬁ'éefoﬂhQif 86l thembGs 46 B ateadn ke ﬂ:o'r@of thd Bt 988, & the embodiment

| engt hened ~ spacer body 55 wi t'h an attachnment neans,
iltustratedfin F ifﬁfvol‘l thedileg mﬁm'bnmawwnyi pexis d2'diavg cooferath wedgmg

f fi. the, bod

AP atr ' s FRG oFitine, FnpRDY o R et CotLie PRRRnisHot Finforces
'tlﬁgdea]foﬁ{dt (cOniveaRd P iprésbere Foph s@a&ﬂﬂgeprepam’ééontéﬁﬂ&i #8RE chamber 44
en (0]

he
releases the plug 49 from the port 42'. If desired, the plug members may be composed of

combustible material or include a retaining means to prevent expulsion of the plug from
its port.

The projectile 60 depicted in exploded form in FIG. 12 includes a tail assembly
62 having a spacer body 65 which acts as a retainer for a sealing ring 66 having a
tapered inner surface. It will be appreciated that the projectile body 61 is similar in
configuration to that described in relation to FIG. 2, in that a rear portion 64 thereof

includes a recess 67 having an internal screw-thread. The rear portion 64 also has a
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6 WO 2004/ 102108 PCT/ AU2004/ 000632 projectile body 51
i ncludes a frustro-conical outer surface portion 53

wowva/1eigages with a conpl enentary frusto- conPCEHAU2004/000632

i nner surface portion 59 provided within the spacer
body 55. The wedgi ng action of the conpl enentary
sapefeomt@outfaonsorfi@n 6% domplenwdiarato the innensurifce bithe seahng ring

er radiall ou rdl o, seal .a alnst e.inter
35 %a@@ g Sqrﬁ‘@%nfs# é? 18 XVA‘;&Fd T2 zpl 1%5? gt thg ﬁPaCFh ody 65.
at t ac DRy ARMBly Ahe bd@ing 8 rr% @Wlé"ﬁslﬁﬁs@ﬂ 86&d the ta?gred surface portion
i ncl udes an |nternal circunferential recess

98 & ﬂtfefdldrﬁéalf the puojastitecbodp @l ods depe:tesbla%d%lﬂ lboggze 5@c¢r body 65 is
R PR B (Rl RSl o M e

lspidyt oktion 691 endfRr8¢ds987.0Thd snper@eis v tiactail @Elsetrfb @2 are
subst nt i alhfg¥ unchanged fromthat of projectil

uely thef sprae exipldraygl offhe peafing ring 6ﬁ|1@0@(b1e glatlve to the rear

ftfotﬂ fithe tail assenbly 52"

EPH ?gsﬁggés%f &hhg%éi)%%? with an attachnment neans

havi n d“ ubting tcatlne bamelassingble 70 esplicted in FIG ahy) itaisl td bﬁ ﬁcrtetathat
cir. erenti regess, for |ve

SPHeTiR K Ptaopﬁ i Fliees SO RY rﬂé%nPO‘E?o Sofrag the wall of
@Ee Bd’ﬁ%l pi ﬁh%éeh%nﬁaéd’fréé thik drfwihgh% @fﬁﬁgﬁﬂ@&%, 60b, 60c

may extend over the projécti
fatar haadasﬂl ipdivetuatly énto deer bapst frowritsSgart dfehrwh enafid mathythe hiel of a

ed er .body. al | ows ectiles of .a | er
B EemBATES, waf iR B el Rel Eengf end SFthe Bhurel. The
seppwhatmbeai @Ritions tiellbflind @ frorf 15080 bfj el S04 6N the stack
projectile attached to a suitably dinensioned tail

dengitnpingllp withimipe bewel Ko andyeldiiva tagn pssopiatedalort 72.
asse r

of blnghé(% y?elqal’mbqltya Heh E%H{uﬁl? P%%Sr cg%rel{ill%%% @1% ercggas %B %Pegassembled
ag dleytahelopded Btokhe IbPeebl‘il &3 vatte afrel Tie Wigdt tied profectils body 61 is
sealing neans in the formof plug nenbers 49 | ocated

.w@%%@wg byithe peallBiFing 6y which Thg 13 KeaeBEeR th%wered face 63
;&Hésrt‘:&?o‘f'goﬂ 84 5f e ngc’v}% THesl 1ﬁ'%n?§gg?§tﬁe€' 9or@&fjto%fcf the
4 hav r

cooper at i ng wedgi ng ces arranged t
epfcfj ectile bedyt 6 hsp thahihe ellng nprves sverahd tapenet] Hacelidrandlis wedged into

P Peedersnl BTG B5Tp PbEtRaR 7L oS HIPRSIUY iy peacer body is
GRRABE MidHthe HaBlePARER rdwW iRloUBe fe%eisr@rﬁtttﬁhereﬁl%ftthégroj eckife body

desired, the plug nenbers may be conposed
&énbustlble naterlal or |nclude a retalnlng nmeans to

Prevent; &xf gs%er%%lytpr}gc SS 1SQhen repeate(i for Qhe reinaining projectiles
60b, 60c, etc. forming the stack. The stopper member may then be withdrawn from the
muzzle of the barrel 71. The arrangement is such that, when (for example) combustion
products are released into the barrel through a port, the gas pressure on the rear face of
the spacer member 65 moves the spacer and projectile body 61 forward relative to the
sealing ring 66 which is released from the bore of the barrel 71.

It should be appreciated that the spacer member 65 may include a longer body
with rearwardly extending skirt members or fins, as described in relation to FIGs. 5 and
6. Similarly, the sealing ring 66' may extend further forward along the rear portion 64 of
the projectile body 61 as depicted in FIG. 15.



The projectile 60 depicted in exploded formin FIG 12
includes a tail assenbly 30 62 having a spacer body
w@200mhoab8 acts as a retainer for a sealing ri nBCBHAU2004/000632
having a tapered inner surface. It wll be
appreci ated that the projectile body 61 is simlar in
conf i [giytathic mndéstoot atiat thesaboid embodimestsdtave heenopryiged only by
in that a_rear portion 64 thereof . i.nclude recess
7 AR A OR Gl B B PR S g
iﬁlg)r@%ﬁganlf?tﬁe&tg aé”?o&fh%’ a}?_gﬂsﬁ'&o Jot/2804d QOB 3devant art, are
tdpered outer Surface portion 63 conplenentary to_the
deened ts frlFwitkindhe bived sempkiand ambit@f tearegenirinvieniionsdaseped
thread 68 is provided on a spigot portion 69 of the
Reifer body 65. During assenbly, the sealing ring 66
i s disposed over the tapered surface portion 63 of
the end 64 of the projectile body 61, as depicted in
FIG 13. The spacer body 65 is 5 then attached to the
projectile body by engagi ng the respective
screwthreads of the spigot portion 69 and the recess
67. The conponents of the tail assenbly 62 are
arranged such that some axial travel of the sealing
ring 66 is possible relative to the rear portion 64
of the projectile body 61. Turning to the barre
assenbly 70 depicted in FIG 14, it is to be noted
that 10 cavities for external propellant charges
associated with the ports 72 shown in the wall of the
barrel 71 have been omtted fromthis draw ng. A stack
of projectiles 60a, 60b, 60c are |oaded individually
into the barrel fromits rear of breach end 73 with
the aid of a stopper nenber (not shown) inserted into
the forward or nuzzle end of the barrel. The stopper
menber positions the |eading or front-nost projectile
60a of the stack 15 longitudinally within the barre
71, and relative to an associated port 72. Mbst
preferably, the conponent pieces of individua
projectiles 60 are assenbled as they are |oaded into
the breech 73 of the barrel 71. First the projectile
body 61 is inserted followed by the sealing ring 66,
which ring is | ocated over the tapered face 63 of the
rear portion 64 of the body. The sealing ring 66 is
then forced toward the 20 projectile body 61 so that
the ring noves over the tapered face 63 and i s wedged
into sealing engagenent with the bore of the barre
71. Subsequently, the spacer body is inserted into
the barrel and screwed into the recess 67 at the rear
of the projectile body 61.
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This in-barrel assenbly process is then repeated for
the remaining projectiles 25 60b, 60c, etc. formng

w0 b@440A0K. The st opper nenber may then be w tPAr/AW2004/000632

fromthe nuzzle of the barrel 71. The arrangenent is
such that, when (for exanple) conbustion products are
celagesed into the barrel through a port, the gas
pressure on the rear face of the spacer nenber 65
m)?/es the spacer and projectile body 61 forward

el at iV, 1:0Q:1L §

r om tAhtgﬂ ggse}en%gf fo? Egalr@g%}lée F&%@@Sﬁg@ :“?{BS ﬁll?ﬁ;&l%?e%ﬁﬁs axially
apiied dh ahdth-tibicldtion veifide e bamelried taﬁl&smbly modludieg:a

| onger body with rearvv: rd

| d
or " s hantert BEaAAned G e Gk body SR Bigectile
Siml
; Io;nvvarggf)%\:lero %Igﬁltgﬁﬁ Fbd dAtrhé @ Qﬁloséﬁd’m@ﬁ b? Reblid#ihB ?folj %ctlle and

e rear port of the projec
pooydifg amexppapion spateirearvh@ly QBthe 8“\1@@@13@4}5 02108

Zgg(, QUé o Oﬁgqﬁzguﬁeé{}g a@g\ggthkﬁ Sqliﬁ%er %%ﬁﬁ?nd b%tw%En Log e>fpansion

%@Eﬁd bl ek 'oﬁé‘p@tft pEdViGed iR igsBar@Nwatind t hat furt her
nmodi fications and i nprovenents thereto, as woul d

be
appar @ereby, mmggmélog lof hearionailanthargs;, eqmabistign prodypls are

spagumic B Db ioBeh Sfed 8HaP SRER BRGAROH Sbrahe
BEf AR 04 Q0031 CLAIMS: 1. A tail assenbly for a

projectile to enable use with simlar projectiles
axially stacked in end-to-end relation within a

arrel ' j . h
toans A4 BERE I An e R & LRt Ca L of the

pr Ojt ecti I;a afsiolace_r arranged for abutment by a nose
portion of a follo t

epandh BT g hriias RPJRSIY PR RRBles Bt iy -end rlation
SAkifa BRAG Nai CORE QieRB1Y BeRllm@w T | ui d conmmuni cation

bet ween sai d expansi on ~ space and at |east one port
p rovi chgdusakityt ¢fe;11$m¢tb propahint chargeswreangpy extgpeHy |0§ Hiethaggl for

t he I ant .char uct
SRty P AT asmeRliin Rob R BRI E D 3050 o
| east L0RFPOf fgnfts BordRRiatibHeomPustiba of tHealiforetepaspetant charges;

barrel .
the projectiles each having a tail assembly with attachment means for attaching a

spacer to a body of said projectile, which spacer is arranged for abutment by a nose
portion of a following projectile to provide an expansion space within the barrel and
rearwardly of the projectile body;

the barrel including a plurality of ports in a wall of the barrel, each port allowing
fluid communication between a propellant charge and the interior of the barrel;

said spacer configured to allow fluid communication between at least one port in

an adjacent wall of the barrel and said expansion space.

4. An external initiation system for a barrel assembly having a plurality of

projectiles axially stacked in end-to-end relation within a barrel wherein expansion

spaces are provided rearwardly of projectile bodies; said initiation system including;
a plurality of discrete propellant charges arranged externally of the barrel for

propelling respective projectiles sequentially from the barrel;

10



2. Aprojectile having a tail assenbly according to

claiml1l. 15 3. A barrel assenbly having a plurality
w@boopnagiexti | es stacked in end-to-end rel ati onPCIAURN08/000632

barrel, said barrel assenmbly including: a plurality of

di screte propel lant charges arranged externally of the

bar r ek sdries of pnitesd for mitiatingpembustenmidhediséreepropellant charges;

sequentially fromthe barre]. 20.a serjes of igniters .

For | PHIFFAPRGBOTE BB CERa Ot of et aeellsFEe e, SHF Bt allowing

EhamEBR atiod S¥ecoRtRIsB&E ploBSct§ Afdai AebEBted ckPadsichspasd! y

wth attachnent nmeans for attaching a spacer to a

body of said projectile, which spacer is arranged for

abutnment by a nose portion of a follow ng projectile

to provide an expansion space within the barrel and

rearwardly of the projectile body; 25 the barre

including a plurality of ports in a wall of the

barrel, each port allowng fluid comunication

bet ween a propellant charge and the interior of the

barrel; said spacer configured to allow fluid

comuni cation between at | east one port in an

adj acent wall of the barrel and said expansi on space.

30 4. An external initiation systemfor a barre

assenbly having a plurality of projectiles axially

stacked in end-to-end relation within a barrel wherein

expansi on spaces are provided rearwardly of

projectile bodies; said initiation systemincluding; a

plurality of discrete propellant charges arranged

externally of the barrel for propelling respective

projectiles sequentially fromthe barrel; 10 WO

2004/ 102108 PCT/ AU2004/ 000632 a series of igniters

for initiating conbustion of the discrete propell ant:

charges; at least one port in the barrel wall for

each propellant charge, said port allow ng

communi cation of conbustion products into an

associ at ed expansi on space. 11
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