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WD 2004/ 070307 PCT/ AU2004/ 000141 PRQIECTILE WTH
SELECTABLE KI NETI C ENERGY 5 FI ELD OF THE | NVENTI ON

wQabeog/o7a3veENnt i on rel ates to projectiles having Rer/Aaiog/000141

ki netic energy that is selected when the projectiles

are fired. In particular, although not exclusively,

the invention is concerned wth selective ignition of

one or MPEOPECTTILEWERIHLSEOECIABIEE IINE TIGENERGY
associatéd wth a 10 projectile, typically of the

nortar type and stacked axially in a barrel for

sequential firing. BACKGROUND OF THE | NVENTI ON The

kinetic energy (KE) of conventional projectiles, for
FRERPPOF BARTOVENTIONar rounds, 15 maybe varied by
tailoring the anount of propellant that is associated

Wi th each projectile before firing. This may require
TRid ? rElg{eg lwﬁllOJéEﬁfé@ Hlﬁ@tvalllﬁﬁgﬁm‘éﬁ@@ﬁ’& tHaU s Bfkcted when the
nmanu ure or use of auxiliary propellant
p@djecrtgéssarevﬁlede Ipgsestidul e, a]tlnoughrltoarexckualwdb'; thenimvention is concerned

RS TEE TR P
p}_{] ﬁ%ﬁé’ )%Sffn'cﬁ[})’ oﬂﬁ@ RRtaPRipe lafid btuEltedaxiallyih @ \battelfor Elecpentlal firing.
n

parcel’'s that may be supplied in
different voI umes or in the sane vol ume for

HAG KR ARG TR ENHON [ onual Ty attaches one

or nore parcels providing the appropriate amount of

propellant to the mortar round hefore inse on into
Thetlipeticosnergd () elogony ertiongl pmﬁcgl{e f{% @ga}l@fe agﬂgard mortar rounds,

Con %Sagrge%gbyy ‘%aﬁlgm\?\% W it Bf"él%ggﬁarft 4 1§ AabcieRB Wit each projectile

apon and 1 rone to human error
w&m*a fitioadi This by Wedlird ehfﬁqzrmtemtaneld ptopatlard lvadse peasiced during

ef fective, convenien L and r %e ar rﬁl g nble or
ARGt dhaciss Of pex 'f‘FBrHj?xp eV RER PP
desirable, particularly where a hlgh rate of fire 30

is required. Particularly where the proi ectile firing
Ieapaar iendd, thé eprQqu:tE}es angl amilhgyaorpmnaa Fhaygest arﬁcﬁ?ﬁ%@lly separate

%t%%)él%%@%)ﬁ{:&)ga L@?‘Hg‘ O'][‘}F ent {}Rgo e lrltgt i g@?ﬁ?«lﬂy tpﬁ&é‘iﬂ&?ﬁ’l a number

SEYAM aRels thihBia§ %Sédpfbﬁéd @m dofferemdvolinfledlor o dind sana@ yolume for
substantial |y honbgeneous. 1 WO 2004/ 0703%QI 1
RCENRUR0 04¢.0 DB pandings o iRIengr: tHates reguiRd R meriareopgpptor manually

ﬂ?%ﬁ%%?l}(g oe'rtrﬁgv: p%\r/c% e#rgokdﬁr% %hl%?n% AP ¥LBropellant to the mortar
round before insertion into a tube or barrel for firing. This procedure also considerably
slows the rate of fire that can be achieved by the weapon and is prone to human error when

loading.

Tt will be appreciated that a more cost effective, convenient and reliable arrangement for
varying the kinetic energy of projectiles is desirable, particularly where a high rate of fire
is required. Particularly where the projectile firing weapon is of the type including a
plurality of rounds stacked in a barrel for sequential firing and required to be remotely
controlled. It would be of further advantage if the construction of individual rounds was

substantially homogeneous.
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energy, or at least to provide a useful alternative to
existing projectiles of this type. 5 In one aspect the
WO pwenti3onh nmay be said to consist in a projectPCEATZIV4/@00141
weapon, including: a body having a nose portion and a
i t] ' of propellant charges
Sb%%ﬁﬁi@ﬁmﬁlw y, a plurality of sgl ect abl e
initiators for ignition of respective propellant

charges, and one or nore ports for exit, of igni_tiogac .
Iigageobjebdfithednimptiohdo praidgea impovsdaraieshleiavme sssetable kinetic

are located in the tail i f b is
cEptar e Frnate sTuBRFHaRYS BerioiBe PRGNt X of s type
the nose portion of the body for propul sion of a

| eadi ng rojectile fromthe vve,aP,on. Pre

. ferably the . . .
Iz g efpsctdneingyration 1Ay Bysad BUFIsy HWPFGE%:@T a XVS%?OEL feluding: a
béolﬁgpg\gﬁg a pos@ﬁ)‘c:){t Siddl PHiIGS RS0 rhgplgﬁﬁty_aéf Propéfank Rharges contained

aspec e tnvention includes’in a weapon

Wigih nigs Bodgra pluraliintediseleagble imitiatdrs dbr ignitdgre of ir¢spectiys propellant
defined above, with an i.gnit.ion systemthat tri [S
chgeRrATaPY (oF | FGEOPORnAT rbOSETEE By L areieh Pofly charess
F‘?éfeﬁ'afeﬁ _ﬂ%f pbiR€ aR RRE1eH AT the N7 GRetion olfithe ®@@H for propulsion of the
projectile. Preferably the ignition S)@temtrl ggers . )
projeétile doal therogebhamtindhanegspason eidietbody f@leFBPi%ﬁ’Qn of a leading
of. a.signal, to the respective i.niti s ' [ Y
i T Pl EEREFSLNR, S0k lEcd BSRL Ohgiacina
R §rehe BRI GHatd Bigtrdusddatdngahe prioj ectil es as defined

above. In"a further aspect the invention also consists

in a nethod of firing projectiles froma barrel,

Lneluding L5 ’ behPbrPhaifE X bl containing a stack of
T At Pibie 17 PLREUOT TeRBiet Bl o Wk ARCK blthel containing
fiefebget balbfnctedbeot, with bhéglitau sysenp timjt duggdre s¢quentiad firing of the

stack for firing, determ ni a required 25 kinetic o
RrlisFiigs B FAIHRE O B AIE OF TR &PRAT GG SApH] gach projectile
Ly |H8gd i pRRi1h@thafgRa by esductive couplin
%@%ﬁfoﬂ ?%elkﬁleggisggéﬁgrt{g%éétgﬁdglg%@gchi eve tﬁgglér egui rugollV P
&hegigyal oo theakspective initter. t Fiegigeertion maealse cersistdn a barrel assembly

propel ] ant charges. Preferably eac r.9j ile has a
hayig %{%ﬁ"feitl Bﬂnta\ﬂ?‘lgna Iak rpr%?tée%% &eﬁg%?lf‘@&}c? irected
backwards for propul sion of the projectile fromthe

weapon. 30 In another aspect the invention caonsists, i al
B adultion aspedti the rigveption edso; ¢ansistsrivng aeadnd ef finng projectiles from a

i ncludi.ng. |pading th 3 ' . ol to tail
l,éei)lf.l&]élg. ]%Iaalgﬁ € dbag‘g(e:? gx{ltlrl'l)e# sr‘%%%te& oq?%c?%%aﬂ’énged ax1.a .y nose to 'a1 ,
SRULRM Iy aklextise tRabadigy bliediidaili thg spichjfecfiiihg determirgng a required
stack for firi n%, det er m_ni ng cﬁ%ée@m red &i r]eti C bination of
Enehqgnasey ALEPdevelosiy o} tisrlcidies Piisiy % oy Beig poombinatio

Sr%%eﬁﬁﬁ %ﬁ&ﬂggsgwﬁhﬁﬁﬂp 'lééafdgod}oﬁétile 40 achieve the required energy or velocity,
and triggering the selected propellant charges. Preferably cach projectile has a tail portion
with one or more exit ports directed backwards for propulsion of the projectile from the

weapon.

In another aspect the invention consists in a method of firing projectiles from a barrel,
including: loading the barrel with a stack of projectiles arranged axially nose to tail,
sequentially selecting the leading projectile in the stack for firing, determining a required

kinetic energy or muzzle velocity of the leading projectile, and selecting a combination of
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WO 2004/ 070307 PCT/ AU2004/ 000141 propel l ant charges
within the projectile following the | eading projectile

wo o00aohizeve the required energy or velocity, BEIYAU2004/000141

triggering the selected propellant charges to fire the

EARLAE B e@%fﬂ}gﬁ thE rp?é]%&ﬁ?'%ll&?{ﬁ% R q{egcﬁ%é lrpg%]lé]%a %0 achieve the

nose porti o exl
freguvad (Blefgyr 01p Ive]puﬂtysl anl ofggarihgank @@eﬁé@]}ﬁ@ﬁdlﬂaﬁt thaBes to fire the

5 remainin ropel | ant charges I'n
ﬁeﬁlgl E\ﬁm?g ‘gﬁgﬁ é&lma%h QF‘ée‘itS? 3@% B diPS® lﬁ’ééﬂqnh@%h one or more exit
8A¢ dected Ftwads! fof p lé?&? Bf 5'15&?@% h:tlj’ee tlg;gjg}qqﬁR%%eapon and any

n order that this invention m
ireRnieE quapeiadt phmgemtmt}pr ﬁ)d:lbwmg pefdotitd are frfgfgefeﬁl’mee the leading

de to the acconpanyi ng draw ngs which
Wfor]écél?o%%sbo Bgﬁfgirred enbodi nents of the invention,
wherein: FIGS. IA - IF show a first enbodinment in
vvhicha ctile has forward ports for exit of
AP ON K UJ&?&% 15 FIGS. 2A - 2D show a second

enbodi nent in V\,hl ch a projectile has rearward ports
for exit of propellant gases; FIGS. 3A, 3B show an

imodet thae ﬂﬁs [nv@gtl@ryﬁia?l‘ﬁefrﬁbretl’eﬁihﬁﬁﬂicﬁ@téddeﬁqd ]Edtcf‘hto“prh@tlcal effect, .
el evational view of a projectil

a_ section gg
LIRS W éﬁ fradst to theeageappanyiag drpwings which |1Husﬁ!gte preferred
&gbg&ﬁ%ené df% eain§§rﬁfo'n°5\‘/géreﬁf de el evational view of the

projecti| e enbodinent, after firing the third

and f BI{GS. HPdeEeshbwrat ﬁmhanlgc&hmeﬂftl iGwiich 8 pfoj&’ité h@Rtward ports for
’ﬂ-ﬁ ele tijonal view of the projectile of the

&b o an%?sf’%r firing the second, thlrd and fourth

pr opeFi@E™2Achapudsw ddcbond erhBo@meRGh Wi
el evati onal view of the r|lor601 ectile of t élln‘g&duehas rearward ports

foresit of propellant ggseal | propel | ant charges FIG 8is a

secti ndp,elevati.onal. vi.ew o ecti] e of

t he eﬁgﬂdlg’% %F JhEYVén igdyctivg f@é‘éﬂ’%ﬂﬁl O’Qtﬁ‘a rIEGiless i onal

vi ew PIG.al i¥ arsedtidralsitle eleh&tidiaPiiRidfl arBfectild®f another embodiment of
mhodi ment; FIG. 10 is a sectional side el evational

&y eBtion pﬁ’l"éf‘éﬁ{m&e of anot her enbodi ment 30 of the

0 oepio Sl BAL 06 ol U7 E il gpootimen. st
fitieg thetiloidd arehfourth propellant charges;

FIG. 6 is a sectional side elevational view of the projectile of the embodiment, after
firing the second, third and fourth propellant charges;

FIG. 7 is a sectional side elevational view of the projectile of the embodiment, after
firing all propellant charges;

FIG. 8 is a sectional end elevational view of the projectile of the embodiment;

FIG. 9 is a sectional side elevational view of a variation to the projectile of the
embodiment;

FIG. 10 is a sectional side elevational view of a projectile of another embodiment
of the present invention, prior to firing;

FIG. 11 is a sectional end elevational view of the projectile of the embodiment;

FIG. 12 is a sectional side elevational view of a projectile of a embodiment of the
present invention, subsequent to firing all propellant charges;

FIG. 13 is a sectional side elevational view of a projectile of a embodiment of the



5

10

15

20

25

30

FIG 12 is a sectional side elevational view of a

projectile of a enbodi nent of the present invention,
wGauivgerient to firing all propellant charges; FTZAU2B4/000141

is a sectional side elevational view of a projectile

diment of the 3 WD 2004/070307
A%glﬁ 000141 present invention; FIG 14 is a

S ect iFonal 4 RidestiGiaabADEBYatioh Wik of e ppojegtite bf the enfbodiment;

the enbodi nent; FIGs. 15, 16 and 17 depj ct

proj d8B1 B, A6l K damictp BivlRstisnessembly ctfhaee g%‘%lgﬁpt of the present

|Vne\r/110 %‘ﬁ and 5 FIGs 18, 19 and 20 depict a
rOJ ecti e assenbly of another enbodi ment of the

presginGs 18y eéntdndn20 DESERR I@Td)JélﬂlléJ%SS‘EHEE)lPI@EE\EmEDembomment of the
EMBCDI MENTS 10 Referring to the drawings it will be
p&?ﬁﬁ’fﬁéé}’%’ﬁ’@a that the invention can be inplenmented in

vari ous ways for a variety of projectiles and

pur poses. The invention nmay be provided as a single
DESCRIPTI@N QE THRAREFERBEDEMBQDEMENEES i | es, or as

a barrel assenbly containing stacked projectiles for
insertion in a weapon, for exanple. 15 The enbodi nents

K8SehkRE ‘@hé“&ra%ﬁgsrlﬁk&@l‘l Be laPpr¥Biatedrthitate thsveafion part Be implemented in
about "60mm cal i b it {) be appreciated that the

viarioasiwaysfof arvasetamﬁ Ipr%%ﬁtﬂ@rﬁndrpum@ﬁﬁsetVledfw?ﬁ’(ﬂné%%f 1Pf‘epr0Vlded as a

S PRUFIR 2 PRI GHh L prPERhat e paml gty conaning
Ak EdPloyecting fof 1ﬁa§éiﬁ6ﬁhrf aowemuﬁﬂtexahplfel ring, suitably
by el ectronic neans, as disclosed in earlier patent

applications originating fromeither or both of these

"J[")I{E deqlql%cgﬁrﬁe?t% QedchiBld fe dl%t ¢ Fi YR BoRibids 8 BIbBEE 0mm calibre, it

nose an portions 11 and 12 adapted
Wil kl& sppeliatbd nha e rievention hfiodh eappl;cemdnann variety of projectile

pr OI ect |o 1I1§s \kﬂ;rﬂrf]‘%l [ O] %&}J%&tﬁ% gﬁ@g' @Iﬁ d%dgg LédFoé aial stacking in a

Eéfﬁ’ol f 4,45 Brr R, for SERKETIAL TR isiBakly By lefectronic means, as
ret ardant for exanpl e. Propel | ant charges 14 are

discloseidrie darfipr PBeng appluqa@gnwmgmﬁlrtgrféom etheerbpth efifhesgirventors.
selectively ignited by respective initiators 15,
preferably inductive elements such as sem conduct or

Pighfioes §hotRS) propdctitoH@hing arsuigel 0 fvithwhdse candr taidi poeh(mssll and 12
primer systenms may be used. The charges are h

achiptqd todhe sthakedlip a Rarrey Fvithsothes glﬁn]@ﬁyrcg%ct{l?ﬁ. eilﬂ% @rca?ctﬂe typically
ARG s p&lo%%em i 4RIPHE ot Fols kiRl §ich" RV EGASive] flash-bang,

smoke-generating or fire retardant for example. Propellant charges 14 are contained by
cavities within the projectile and are selectively ignited by respective initiators 15,
preferably inductive elements such as semiconductor bridges (SCBs), although a range of
wired or wireless primer systems may be used. The charges are held in their cavities by
plugs 16 which may be threaded or glued in place, for example. Ports 17 are provided in
the nose portion for exit of the gases produced by combustion of the charges. In this
example the ports open forwards and propel a leading adjacent projectile from the barrel.
This projectile is in turn propelled by charges in a trailing adjacent projectile or by charges
in the base of the barrel. The nose portion is preferably shaped to fit the tail portion of the
leading projectile and similarly the tail portion is shaped to fit the nose portion of the

trailing projectile. This provides a degree of sealing between the projectiles and may be
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the nose portion for exit of the gases produced by
conbustion of the charges. In this 30 exanple the

w@or®7@pen forwards and propel a | eadi ng adj aR€nAU2004/000141

projectile fromthe barrel. This projectile is in
. I .led hy charges in a trailing adjacent

%%{bggtlﬁ??gl%q’s% tharges in the base of the barrel.

The nose portion is preferably shaped to fit the tail

ortion of the |leading projectile and simlarly the '
1gurespldt e HC jae ehiyiews b the proerilerin Sésyio ey owing theerose and tail
Eifibhd N ojectd |l e. | r QY e.of sealidn
b HRORRE b e A1 HGES AR SER Srouna he
ROTIWURUCGKIDODhE projeutiis, estathed by \fouir lugs VEWE! cdTid@pé®Bngly provided

the projectile in Figure I'A

15 and 1C ar nd vie og
¥ Bv#’Hb PPHE ﬁog’é HHdOk SPTOUSHER t5a8Fss Theramebesraadf ggangement of the
BRRRRIh&be Geﬁli?erd% Suit gf%el [?%ﬁ'és@ %ﬁkgﬁfﬁ{@ rbﬁéc@g.g \ftgsgmaia%e borne in

5 longitudi nal axis e projectl et-al
ot hopveygs the therflighbehaeapaisticnof the prajedtidechayichimgeontien the charges

B3 skl ehantl g uttens AT BE T elralE Sente beloGue evlecie s fire
ROAAS Bardd]. (TG cBRFd dGHAR O B{eq:irgfé&{cillb i@réaﬁlt dhif® Rk EmPR.

borne in mnd however, that 'the
characteristics of the projectile nmay change when the

ted. ignited. .unl ess all .af the

ERRO5 4818 58) 601N By SRS Ren ety The nos
portion tiheofbe rtefilingTh®jcdl figs @€ taRpsrtRh 1N6f MHeOlksdih pfojectile, and
na %gift for exanple, Figure 1D shows how two

Eﬁ‘%ﬁf Y PrRagds fhe tail gortiond 2ralp disalinperndert iwithsthp frsids) of the barrel. In

. | .

FRECER S0 Lo B 06 AL A8 BSEL Sy Surnce n
tail gofosticaty bpd ﬁmﬁ]ﬂ] ﬂert'tohaalstoa'?d:lummbﬁimm 8|]IHaﬂ dohtick tﬁebbdl}n@f the trailing
contact ywith the inside the barrel, In 15 this B .
GBI O S0 eheties Guihe i e Biect s sdee btd gted to prope
fretieiBey PriQla WS Wef Bl it Hee L{iﬁﬂ'kiﬂ&ﬁ:t Loy ARfhce the leading
the tail portion also includes a(%l m 18 that contacts
prRiechlsdhasoflenatted tanai thamges yenwjirdng iih ghe Qragling projedtile are ignited to

es. | he. traili rojectile ar el.ected. a Co
SR ESEp e bPintd Mol HhEESHE T s B FrRBRAPIREE. which is now
tharesling\piojectild. BHEH ﬁﬁbj detifiethiefof@8 ala8 YeasOhatRy khifdard and predictable
| eadi ng ., projectile has departed any charges renai ni ng
eharackaistipsdor ifbghtpr oj ectile are ignited to 20 produce a
predet erm ned wei ght and centre of mass in the
trailing projectile, which is now the |eading
Jigojes dEi dnd. 1 FEshot Hawofhe st beojédtids @f ogtecknafprojeaslesabihis kind may be
%t ng}a}rd and predictable characteristics for flight.

e E@lipntaigrars 18HBAY Proiyoriied tmdte e b hagrel As aither a separate
RhRGKLIETIRh Gt G9E! bESs QhixbfleRnithPPoRY 1Reh rﬁe!i_’ i%élfefhe charges 14 in
Propel  ant charges 14 may be provided In The 'Base of
taeh of these figarss efctdostainedsmddgated in a manner similar to that of the charges in
the projectiles. The separate base element 19E is preferably loaded down the barrel before
the projectiles while the fixed base element while charges in the fixed element 19F may be
loaded as individual items from the rear of the barrel. These charges may be selected and

fired to provide a predetermined kinetic energy to the last projectile.

Figure 2A shows an alternative projectile having a body 20 with nose and tail portions 21

and 22, adapted to be stacked in a barrel with other similar projectiles if required. The

5
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renovabl e el ement 19E, or as a fixed el ement 19F of
the barrel itself. The charges 14 in each of these

wo p@unasoar e contai ned and ignited in a mannerPGT/AUR@A/000141
to that of the charges in the projectiles The

p{%%‘ﬂ@ at eg,}d%g gfpgxlygyng{}h 611%358 Jeé%x‘()lpf r&ﬁél ?@a@&% f&Pg{% contained by

c%ﬁ@s NigHe rthe 34? dj'e@tﬂ@ hai{ddefe béleéth/%bf liggetdebe nrespecti®F- initiators 25,
may be 30 as individual itens fromthe re

prdf@rabla[rmémctwmé@@e%amg@é spimipopducie) widesy (3GES): Plﬂilq_ﬂg[‘l a range of

prow r ed tig . e | ities b
GRS e SR S LARL Frrf ot O Sl cvides
h%‘élmgwlﬁlcbm l:ibOthWaﬂé‘d Bpglaedmdplhaa IfomﬂratnmﬂsPQﬂ;s 2k provided in
2 adapted to be stacked in_a aw% th o@gﬁF In thi
tlsq bl nertlsnoﬁ%@m ofsthp {EapBqRAOARLE B, B0 HieoHs5e 18

& 10 oA3hé Barrel. The

@%@%ﬁé#@&&é. ael(gh?ﬁ ﬁggﬂggﬁ%ﬁgﬁﬁg ggﬁ%glned by

noae/ ipbits isl pﬂefara‘tﬂtn eshppa & ffit Ithe aaitl partions ef dlg ileading projectile and

spﬁ@zg& g\;e‘;y ail |rp§S Ct | e ! 1&@%{112)8%6%1[0%;0%&% 31% ﬁ’flg projectile. This
PrATEY a d% m&gglnf‘g Ke@sﬂ&ﬁl tﬁé projéoti®sd 288 ny ) RERvEd Inwarious ways.

systens y be used. The charges are held in their
cavities by 5 plugs 26 which may be threaded or gl ued

1gllup s ggratnpggf g exag&lqw fotp%é oéécstfzé ﬁlpf Vé fjlg (1166\91ngttﬂ§nose and tail

FoRiiRi4S L TIRRe Odret RRir ChRbEIRMmt dHargdli 34 B)cam‘il eymjmetrma}iy saround the
open rearwards and propel the respective

lpngitmdined agigof ghe pm}g@tllengg@n%bx foyR piLgs b %Qgp@ongmgly provided
\?51?16 q’g%rt ‘S?rtsf hY J{Jp Sxit’ f uts‘%&f‘ gQgelst PRe n%ﬁﬂ)'ef‘ Gnd arrangement of the

e an si'm portion is shaped
dhardes mdyte vieied tponit It}mrpm:pom'oé the particulegr profsictitet beaging in mind that

tg? B]S{&Ié?qh%g%/egg@?%%&egr%ﬂ; %@%&aqﬁqgggw%ﬂg %@%ges are selected and

1&4‘1@%{{ e’?l} %ﬂ m%&e%fr@ oERchsy bEWR Rbjeétlle nitfyadhasgd fog ekdmple. On the
I gure ow ng the nose and tail portions. There

ather Handy thp reypebidamit pohaapdsssiikeloioareste dypgmet ri cal | y

around the longitudinal axis of the projectile,

retai ned by four plugs 26 and correspondi ngly provi ded

Biguid 319 hews hB fwho projdeliles fithisKind atuyusdt stmkegaﬁetsbarrel The nose
The nunber and arrangenent of the char

patived@lief tbguttaﬂmgep@mcpbs@wdhe ttfﬁbpﬁlé&ofh o ]g;% lea<ﬁng projectile, and
glﬁgélrgbg% Ig%qi)déatd? ghaerthﬂ %Pﬁﬁn@ﬂﬂtouk% lmérm&ﬁltéét ‘v&gﬁlt the inside oﬁ.’ the barrel. In

€ projectl change when
HesaeHlaheosed-eaired anfice bfthe hosk po'Ehen michlks a aprbave surface in the
centre of mass of the ro ec |Ie

ilaneptien, aush therfail pgrtiara Sr?dﬁ tg%gt?(‘t?%g%?&tt{lﬁ Bpil%of the trailing
ﬁr\rl\gecltlfes St i B Yo p%%cﬁﬁaﬁ%ﬁ éj%'izﬂﬂ ral%% & QP& A1 EReHGottahy be used

rojectirles be stacked in a
hame bf tH'd‘lprol]m&s described herem One or more charges in each projectile are
selected and ignited to propel the respective projectile from the barrel with a required
kinetic energy. The projectiles generally have less predictable flight characteristics than

those of Figure 1A.

Figure 3A shows a typical propellant charge 14 or 24 from Figures 1 and 2 in more detail.
The charge material 300 is contained by a metal housing 301, open fully at one end 302
and with a smaller aperture 303 at the other end 304. A disc 305 of composite material
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portion 21 of the trailing projectile fits the tail
portion 22 of the leading projectile, and preferably

wepandsothe tail portion 22 into a sealing coPCEHAU2004/000141
with the inside of the barrel. In this exanple, a

ofaSkE e o a0) ok s 9Pl P p G O ShG HALE mjeriel so tha

ceﬁ’lﬁﬁé’cﬁﬁ g’ﬂsé@cdnnﬁésH ¢8%ugh 'thd’@t}%&ufélﬁito aqvdpretice ttie pbﬁd)An initiator
of the trailing projectile. It will be appreciated
30has thecaledier pmsgﬁtt@cf mih e 302 Basedi GRS O 4emiisy i thig Segpple. The
n - an t he j£6t il |
1%Ft8r irﬁ:i dgeggh ﬁ&g ﬁ)ﬁ crepgtjg'cé gﬁ%éésgaféblh% éb'g%he@aﬁmga in a fitting 309
df 9[Hsi1|@ @ortdiﬁ]ﬁipﬁp% sina i ghﬁapt%@ﬁpwetequ: anitdriab310 ewrdunds the SCB to
barrel wit areqwre inetic
o1 4 acIcB 1 RGP 1 HiBES S NP By g ffuctures could be
u%ch'rf&C LRy t/ﬂ%ﬁa%ﬁ ttJl‘l %e 30t fb?stﬁe QEltlEfogu{VﬁlclaAemﬁdi e béAntroduced
F |'ant” charge 14 or 24 from
driegily escalities dn ﬂlelmeJm:t[le vathbai Iteed of the holising 8 0 hiereaxiaaple.
300 is contained by a netal housing 301, open fully at
one end 302 and with a snaller aperture 303 at the
k86w devieds 168 b afpdiRdIRE ioila midrodBlp with two
%Slgg(?no(ﬁggoﬁ% Sﬁ%ﬂZOOM 00011481 gggt?ksprt) he aperture 303
tbnmlnalswrreqmsuale@s ghowingni s éﬁ08406@ lred ephiegeeniiiSopatgnis.s o an electric

qu'ﬁn(ijla}jl is ggaﬁgitalcmgg 3§ es? t(gvg):] re hIE E{e %ﬁdﬁ@t@g%@ﬁ%& Ybfeases a small

RS BREEEnREyY, RAGS i1 fh'etfb@ﬂ of Ida® Eheleikdgy rdl)%edﬂbp theeSCHBERYy in some
igniter inthis exa The |n|t|ator

@SB IBoMsenivatodigniie nﬁ@sﬁ%ﬁ”@@ﬁ ghazgss difseily, a?A)ﬂth@&laF%s fpay further
fitting.309 R Q | G tiated
iU Paratn et Ratklfa [ dTHRTEMAL VAT TP $Tbeing initae
BpardSOBogiderill, in temtigsits e chérgth eS@Balcgebcrdesegn@I and arranged such
Many alternative structur es could be used f

Pelperreh induped BRYoembefHP terRalneaD Cques SR Fleifeg i i considered
Bl ‘ﬁleb o'ﬂlts rlﬁgzﬁl c&gk infhd ﬁ‘gt | &‘ur?éﬂt GRV Edi DS iviird h@mg a magnetic field
prOJec out nee of the housing 301 fo

ﬁmﬂu’mbﬂ) arﬂ: OveBemmiougin tndersipodbby th@ee pmﬁelelnh e @ét\ﬁh%tesech details need

Qg\r/‘t;rﬁn %ﬂus%dq‘ggee aslé\??gq%lee eg(fagw&wﬁ I1snt ?%e %E %m thaé all such means of
Eﬂ%‘@ﬁfﬁzé* %@ulthﬁepﬁ’i@g‘%&*reﬂtf whBthet thlhd@cm@@ﬁlamumint ios otherwise, are

across these two wres, e sem conduct or
mmdgheambmiéssmvsmmn anmount of energy, nmost in the
formof heat. The energy rel eased by the SCB may in
sone cases be insufficient to ignite the propellant
ehargss sehdmaichily ahdlvd heindnctiveafitng systom that niweyrbeldsed to launch the

{quémaq%ﬁ@;gg@ %guggseg]éq?q? | m&%@g a(ell(b'g}utgﬁl On%ﬁ}z]age an SCB can be
WMdubed h%n%ﬂ d@%} ol 99hdGitt 1{%9%&11?\3;1%&@3@%11@3(% @rrel 30, suitably in the

eS| range at ‘a current induced

bﬁirﬁ@e@f progectiles 3t1ethanenalls cEniremussing e ryimarg|ced s 1,133.2, ete. for

Iegchclgrgjselc’gl%%eldl 31.2, etc. The current in the primary coils 33 can be selectively turned

on or off by a fire control unit (FCU) 39 and thus the resulting current in receiving or
secondary coils 35.1, 35.2 can be manipulated in the same fashion. The primary coils may
be connected separately to the FCU or in series. The FCU may be operated in various
ways to select the kinetic energy and therefore the charges to be ignited for the next
projectile to be fired. A manual user could operate a rotatable switch that simply indicates

1,2, 3 ... or all of the charges are to be ignited. The user or an automated firing system
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that the various neans of inducing a current in a coil
of wre using a magnetic field (induction) are well

wepmagro3onder st ood by those proficient in the BECT/AUN@Y000141

such details need 20 not be di scussed here, save one

exa therefore to t -SU :
FeaRGegthe prbgicucng s SOPabiter 1 R IR, pRigeuR flordipe o the

eﬁ‘)ﬁrdtﬁﬁjéﬁ@ ighi AL €déf bEIE aBonitddesysle s Iavated. Wi t hi n t he

ambit of this invention. Figure 3B schematically shows
an inductive firing systemthat may be used to | aunch

ht}rggdﬁg?q gl%ftﬁ%ﬁgrlg%ﬁﬁ asﬁllag ﬁ{f té([]%{: oyt egﬁ%lﬂlex Cglezproj%ctﬂe 31.2), the FCU

3ongyEedfitiss Bignal cﬁir@ﬁato the gRisHary boﬂ] §3 Qowtapped moapfbé]mb barrel 30 for

around t he barrel sui t abl P g Vi Ci n| al 1

thitayrelestile &5.231The, eseultant masgetig ek iy Garifgt i e sccondary coi
BL.O3E U |1eniti f

13 A, Kby o b of B R 013 0k egon ofone o

1668 ﬂi&péil@hﬁdiargﬁl 36at A6edbc arusringkfpanye &o fliose lm@ntprSoarranged to

uni t nd.thus the resulting current in
IB@EE‘e‘ilRPFlﬁﬁceéﬁ’toﬁgies@E%ﬂﬁ’? *coils 35.1, 35.2 can be

mani pul ated in the same fashion. The primary coil s may
be connected separately to the FCU or in series.
FRS cmlyalmeb@qb@ngleé gu¢nthathen u&gll ngkipitigte duetoed §1rqg1fecurrent but only

i netic,.e therefor
W qp]aé'tlﬁlg %b @B{re]?t OCP% r%f &%ﬁlgg? nhgzgiffe?éj the ability
t%%ﬁrﬁfaﬁ’:ﬁﬁ‘é @t@s&ha(tQ&(@Iﬂ@ﬂ&oﬁ%ﬁ&ﬁhﬁlﬁ@ﬁev@lﬂnﬂ eylergycbf Ggnitien signal to

... or all of the charges aret%_y? [ éj
@h@atasﬂ@fr el@ﬁfgﬁw @@i@ﬂﬁht%oﬁﬁrﬁ |aﬁg dg ‘éﬁ“ﬁo “Se in conjunction

\gﬁlgfy&g ? 010 pe?qgl%éé 09014 eng&fef‘sr/&@cﬁ@@rs .8 oied % 4i6 circuits are

or- a partlcu ar projectile accord |ng

drfplbhe, a%l%ﬂar ﬂlbﬂﬁlatlom schetmeainayt d:tenprsse rang putsh evare meadedagign (PWM),
systemis

d. d fi th h
s envie adFugro LI of pofee iR Tpftafis (25 Sydhne, or in any
5i& & %16%n?&1é§£géh'eﬁé finkd DRBvaitHE %pa% lsBfalled ﬂo?élﬁmt charges 36.to

primary col wr apped around t he barr el
bddikcrpreby nited wia e @mmoeindostidn enik paiggied-c fiel d

i nduces a current in the secondary coil 35.2, which
is applied to the two term nals of the initiators 32,

g\fb noft tLghg@ bt Mhe @R Bariatidsen RuaPE! tb @nibed harigetion signal as an
, 36C occurs in response to those |n|t|(§tor i
axanmigedntqrden t;mﬁﬁeptmelhant é(%él%?t 36sf for ke tdesigpged (ghapy particular)

%T??I]?S?Eet ég 2n%16 rr%@eeg gcgl?rreéﬁ?\bg%{lﬂ% F)ﬁl%}fv\ﬁfeel toffhted variations

BRbedded vakhin ity I&Eihequﬁaty R:eﬂt%i%dcassmsated nalthetiat MCtlle The resultant
technol ogy now offers the

EaRDl e qEAaraD ot AociarY e mPFF GG BHEYGiFsgR mensity in
pl%% hio%ntosfhg N3kafidhs in current the FCU has applied. The induced current that is

delivered to the SCBs thus also varies in proportion with the variations in intensity of the
magnetic field. Thus the appropriate SCB 32 in propellant load 36a of the projectile 35.2
can be delivered the appropriate coded signal and therefore be initiated without the
initiation of propellant charges 36b or 36c¢, through the use of a single induction coil 33 per

projectile.

Tt will be appreciated that, upon initiation of a selected propellant charge or charges 36, the

rapid combustion thereof operates to discharge the associated projectile from the barrel 30.

8
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activate the energetic material. Encoders and decoders
could al so be used in conjunction 15 with SCB

wo ewhnaidony, if required. Wiere encoder s/ decodrCHAENN4/000141
other logic circuits are enployed, a signa

Wit ahi S p?égrki}ba”g hgeds QMRS BNenRY 'cﬁ%gif%%by SCB 33, the kinetic

eﬁéﬂﬁ §emphaidd foudle prajedtli@ivild be cOAWicratsipdower than nmpateﬂ when all three
er suitable encodrng schene. This allows the

prasHpeitchargesabd, 86D pio6 5T | mifigtedthar ges 36. to be
di scretely ignited via the comon induction coil pairs
33, 35. 20 W now turn to consider the use of

RIGE dab iSasThé drasingsedipidt @ eojeetile @ dfgnbthenembodjmeht efsthe invention

an exanmple. In order.to fijr e 3
e g s e b o B BB SroPho harees 50

5 I t adh@: f th
bl FEb AR AR 0F UGKEE! ik i g of i
gntbodiangntc distus3a! shoas s@rd dmsletlsed\nlattraﬂh a»tlthttr ‘diljeéxlj@JWté? Feyareasons of
I esul tant .25 current

secondar :
i Bt ot Breapdiek g Oarivie Pils B, ol ORI from these
(BQQ%%gtlon to the variations in current t he FCU has
appl red. The induced current that is delivered to the
SCBs thus also varies in proportion with the

¢ . ;
AP RWLRERL 6 o e PPy i o
‘\K’ﬁl@h RRhrigbLardSeparakd frdde ofle hhotherewith Hiee eqypmyo@r batwall members The

coded si gnal and therefore be initiated t t he
prapeliaat p]@ﬂaig@f SGrspempeesed eh arnécg,g %n@te mrgejaa];] embodlment

\H?e%e eQLarfhodt &%% 44l Fsﬁéx'tpggbdctﬁfclu ﬁ??hé)%;ertupé ] S&htnhﬁtcatmg with

be appr eci upon initiation of
helegedrivd of rth@@lrduacrtﬂe (aﬂmgﬂ aotatlctmtlge@fﬁb? boHp 46¢ aﬁméably the wall

conbusti on r eof di sch
SompustLo% 15 ol 0S5 10, JhSCRLAG AN v prosies rnged t

cg%e/ 1(1)1]? gos?lallfg i M%ta@@r@a“v&aﬂ Wﬁ{eec@zﬁ‘ﬂywpn%ccordmgly, the shaped

arge I1s’initiated, eg. centre char 36
mbpé‘l%t BBgrgeshandealtesndting serliregdisesrpay bedoqated; into € o CaV1tY 49 via the

siderabl y- | ower than inparted
%ﬁ $4£Ph&%%‘”$§%%ﬁ T BIRIC gﬁé&bes 36a, 36b, 36c are
initiated. 5 FIG 4 to 8 of the draw ngs depict a
projectile 45 of another enbodi nent of the i ntion
Riee the momltﬁjnega\tltb’@elé%?s spaaligr dm digmetgyitevyar @gﬂ%ﬁ%%deﬁwl%n 47 of the
ural it fe Qr [ 1
B@h %.keu éﬁy t|1]1§ ;pt 18:9 s@%ﬂ nrgo ec?leﬁ t%Pced%\%al‘a tﬁ@ﬁ§§ﬂ47 of the projectile,

I'n contrast,
%@@iﬁg Ivantocehatr@ﬁstemﬂtettiaﬁd edghantl thertbrseret] Bnmerealh@bthe cavity 47,
wer e di sposed laterally w.thin the ggg jectil d? lv. when a
a@htltmélsefwﬂlcre&tmt%)e foryeardmpst; charg dms%lé‘é"nd SpoRtinely:

'ét?rﬁfa'rl\fi' | QLA Se NEHPIBEBRITAAL . &, Kot 88 ulting from combustion of
the second propellant charge 50.2 being initiated, the sealing disc 51 will further be

wedged into place with said interior wall 56. This "wedge-sealing" action aims fo reduce
the likelihood of ignition of propellant charge 50.2 causing any sympathetic or "blow-by"
ignition of propellant charge 50.1.

Ignition of propellant volume 50.1 however will push the adjacent sealing band in the other
direction, both unlocking it and forcing it toward the tail 48 of the projectile 45. The

sealing disc 51 will not move far before the edge of the sealing disc loses contact with the
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10 drawi ngs. The projectile 45 is depicted in FIG 4

prior to ignition of any of the propellant charges 50,
wokiogh7ishar ges are separated from one anot her RET/AULGNE000141

cavity 49 by wall nenbers. The propellant charges 50

C‘S‘EP% DR e%%ig’t’ﬂﬁ ggo @EQH? %g&lt n'g%leﬁrgﬁ Iall irgjﬁggfnis]?f%eﬂam 50.1 to

&R Q@ﬁ@aimﬁgamnt ldBarg® 802U Ehebilext @eaﬁwarcbpxtope]ganmmge 50.2 is thus
the exterior of the projectile adjacent a ta|I ortio

1@1&1‘6(1 readptbaypraesss Sentimyssyrapidly walll propshs wlume 304 it égmted In
f 1 S 1 llant
S ou2 R 5 € e Sdal R 4B 56 3R e o et
chape ﬂad isviddder ﬂzj‘thb hesecaf\thd proﬂeitﬂeAas:@fpdhmgi ahovehe shaped
propel l ant charges and alternating sealing discs may
be | ocated into the cavity 49 via the 20 aperture 58
FGEE %hﬁidt Rshod&nele oﬁé’éﬁéﬂ’c@é %Ftlgrhﬁnéﬁ seflci@eprop@llant charge in the
propél’lant cavity becores snal in dianeter toward
pkdjectiiedd. ﬂmFﬁGoﬁ tlde?tlmﬁ trbgellapt d}aggq £0.3 hap begrhignited ggsulting in the

I ded f dt
RBgihs S VoEaf ah R A A R e s02 s
b%ggfgnﬁ@&jrésﬁl%mg%ﬁ’ﬁ{e%rﬂbﬁ&tﬁ{ﬂ Schwalel 50D, 5018 af@ g0 Uy IAFIG 7, the first
25 and the disc will retain the forvvardrmst charg

pBepellantnclpirae 60.1ABaobeinnignjied.ieewting 18;the |0&mbysfénw éE@HdprOPeﬂam
Lorce is applied during firing, e.g. the force
@Gt i ng from conbustion of the second propell ant
charge 50.2 being initiated, the sealing disc 51 wll
further be wedged |nto place W th sald |€ter|o

B, apes: mﬁé‘tj@é—@%@ﬁ ﬁ{; b ohe Smibtey P lGewaliphgisos from the

cav :\’}Jllggg%lk@;t{}hp ?Jralr?t&ckffq{ﬁvgfﬂtly ml%eh)?%dg%g g]rclgers or catch

mﬁmp al7l(an tiembtad gte FS(GS 4 to 18y rid lstonpnoroeft lpasb pesist dlpet seabingidiscs 51 from

‘qse%glgvfmﬁe oalo,t }58 gg%l%ﬁh S}%Jpggﬁr nbavfn?'ﬁia?n %ﬂ*rgllycl ’Fhere are several
A gcfl I\;}fw}"’ 317lqihBs & arbiif tﬂﬁ% ﬁﬁﬁd of fhe- ap@ﬂ@re s8ead willbe apparent

not "nove far ret e ed of the
fenlthagiedi FFIGo§e A preferesstt alwmaﬁvp fvols\Hry oaely pointygetending fully

q?:gq-%s Uzooq;@?eg&llénglfpcoo grc%%fjrsﬁ i e%x?l%rge % h},ggsﬁ ir%fcohﬂfhed within

#hE PEdjedtRET WRddtHY: F6red, [t valt ﬁ’@hﬂﬁrﬁ& s%ahﬁ@élsdsmhy be constructed ofa
rearward propel | ant charge 50.2 is thus ignited, a

¢0hnd3q§tﬂb1@e1§3teﬁ@inwhwbé“sﬁs raspP WPty fagatiraaiedy BpedFa i Topist &H@busuon Ie.
%oé]]s?rpg‘@?ré ISI qel lﬂlt rggﬁ)rr%peé%ﬂﬁ) i nbg&t)ﬁlfhé(g{){ fgle gvall member.

propel | ant charge that is closer to the nose of the
rojectile, as explai ove. 5,. 6 and .7 show

Bt Gomseer rehsest 1 don g C&/cl BpEt ReperamehiFalfy Minufactured as

Sﬂfi{)@tﬁe IoFbj cﬂﬁe, the catch points 57 may be formed as a separate component 59 that is

=

removably retained in the tail portion 48', such as by cooperating screw threads (not
shown), once the cavity 49 has been loaded with propellant charges 50 and respective

sealing discs. This component modification of the fourth embodiment is shown in FIG. 9.

In a further modification, the entire cavity portion 49 including the rearward aperture 58
may be formed as a separate component and similarly removably retained in the projectile
body 46. The separate component containing the cavity could alternatively be formed with

the lateral arrangement of propellant charges and respective expansion bleed ports as

10
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projectile 45. In FIG 5 the third propellant charge
50.3 has been ignited resulting in the conbustion of

web@rgas0b0. 3 and 50.4. In FIG 6, the second PCT/AU2004/000141

propel  ant charge 50.2 has 10 been ignited resulting

in th conbustion of charges 50.2, 50.3 and 50.4. In
descibe2bVee first  propel | ant charge 50.1 has been

ignited, resulting in the conmbustion of all propellant
charges. The aperture includes neans for_resistin
Iemﬁﬁ}se;mbpdmmemmf theateseny investien fierinied e F1G$1Q and 4 (agam omitting

t]lzleamltéz}t@? aggtsg%a{dﬁré%rorfﬁ&eg}u %ﬁ%;)a%‘%’ﬁg ect IQ%rﬂ@;dis wall members 61
tHRRIrS RehsbRed bdedw 4hitead ) 1nt@pl&b@plaaroopérahﬁgﬁtres[dssﬁZsprowded on the
the sealing discs 51 from belng expel | e or ot he

waébmqmgber heslges gindcthiel Bty Woll 4 Bt Prapelant TR ré)fme?eespe"ﬁvely
ﬁ%tlre 3 OIWﬁl 1?1t1£12m@01'0mt1% @le ‘ilﬁ & 61 %ﬁ&yﬁl‘éhfd@%eahng plugs 64

ery-o uré 58, be appar ent
tﬁéitam twedgad 8o @tathﬁtheBwaA rmmtbees nred sa‘nﬂar fashipw @s the sealing discs
i.nvol ves the catch points extending fully 20 across
dispassgdaPPYfre in the formof a crossbar to ensure that
the discs are contained within the projectile. In
another form the wall nenbers or sealing discs may be
mamg:plags 64 aim outfittadlusith bisealdlt-ghaped raﬁmnmg mmgbemS that stops or
ST ne e SPGB AT K. i preseny

eﬁ_’g%&b@ ¢hat HRABNPIulE 64 Wedulld AesERIbe ﬁ@nﬁhmﬁ@dlafs twaypiaes (ie. plug
y not be viable for the catch points to be

zmdnvamnmgt membgnufiad tagseaebled inpife Jp @ nemplapfashien do the fourth
eg)a I?iltglflit?d <81|s§neit]ds oven?ﬁ/e Ben a@{d”ﬁ&n@ﬁ ig f(@aﬁ}?to? sever'fll small catch

rermv retained I n

Rihfs] @thefthan uSimghlhe’i&th?y riagoplemal em th &w@nbddhmetad%le (catsh points are
shovvn) once the cavity 49 has bee

| oade
propelitanet crdielss ovovay reé“seaélelg. glélgergeeﬁ% .95 aﬁngg\ghat cruciform
?ogﬁgﬁga\?mgﬁ{) %&% %%gbé, 'tlglgﬁé Q& widne T-Qdpel nfRRRE IGBBING its respective

a further nodification, the
®all imenbaveét, yit doet notncléSe |oﬁﬁ:t1mdpmgeltame charge @ tb the exterior of the

aperture 58 maybe forned.as a arate ¢ aen nd
Bloichlr oty 3 SIASOLBI e FUF SRR G A er e gy SEeerae 4y
46. The separate conponent containing the cavity coul d
alternatively be formed with the | ateral arrangerre

Tifis presqelyl cansidernd frgé theahshaped préeininganepradSi ey oy &g necessary for
Blgrsstg?q“% dné%&{\fgemgﬁd'ép ‘%]s? topfp.g/ fA‘thPncgfg [ %?8&?#% Fi egsure 12 shows the

R @84ul 08 s @b diwiatdasost Qrepullad? chargeiqy. bﬂmtthlsnsg:enano The
the initiators and secondary or receiving coi

p‘;d@flé@ql iprapelantichangasie s may|be 1gritee aisimgeply one 1nduct?on coil per projectile
(as discussed above in relation to FIGs 1A and 1B) with different coded SCBs for each

propellant charge 67.1, 67.2, 67.3, etc. Accordingly four (4) different kinds of code
responsive SCBs would be required in the presently illustrated example of the fifth

embodiment.

The above embodiments of the invention all entail the use of separate (and generally
volumetrically smaller) propellant charges. Typically the operator can elect or an
automated fire control system can determine, to burn % of the available propellant, %2, % or

all of the propellant available to a particular projectile. However, it is to be understood
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5 that are thenselves screw threaded into place via
cooperating threads 62 provided on the wall nenber
wedyen7and the interior wall of the propel | ant PCEXU2004/000141
63 respectively. FurthernDre as shown in Figure 10,
ers 6 de sed
U5 FEORRH R BB TSR0 SOp PRSI Prip A 3oct ban be divided in
Mol Aksifashi on as the sealing d| scs discussed above.
10 The sealing plugs 64 are outfitted with a snal
T-shaped retaining menber 65 that stops or at |east

gfdé% ? P%(P §6 8# tﬁ%l%glx{lﬁglse ﬁvérg e g&feﬁﬁsi I8 h;ﬁ@]‘ékttil)é assembly of

exp ecte
tﬁeﬁ&hbeﬂ meeéru@a G the u;bxdsemeeapphoarﬁe Faernétiaal rMemsAppbcatlon No.
eces 5|e lug and retaining nmenber tﬂ % dal
A AI0B0032.5 Tienrarlor FSHIn v CORGTHGL M (18 shEed 1 scquentia

g;gg&g hgﬁﬂ?h@ ﬁgntavﬁ%i’g%s abddBialcdShar 85bhRRbieb @R ih Brder to reduce

catch points, rather than
indang frosurs twln]et mbintpinitppenjentile muzzlhvelogith Seingsing.
the catch points are a plurality of radially
outwardly extending fingers 66 of sonewhat cruciform

ﬁ@n&%ﬁﬁgﬁ‘ﬁ hQ noM $6111R8d ahaVhe pRkénti Bveidnhataywhies find a further
menber 65 hits its respective wall mepber

s@»ﬂ:hcattondaseshsnmse@uns@la@roﬂ @hﬁnqars@%%hﬂdlreﬂ&r gélesy e@%ﬁ projectile

f th
aéﬁ?ng\ éﬁrleﬁg é’s %%@fr} Bli% c 11[/e|oiéw 31 %ﬁtﬁ%he%ﬁ r}ﬁ)ﬁ’%?’{‘ 83 rdncﬁ 'élerearwardly

e%eﬁﬂﬁ{gt fail pofivHl SHEhBGnd & &dpetddaskirt Sh,aaze(téproﬂa&damrﬂ(ﬁg 15 The projectile
menber 65 may only be necessary for the \g/e ﬁ 1 lud
waamblrtrivo Belidros by alivecnart op e By iPerbich glso nclude a

g{éﬁéﬁ 136508 pé%}? H’fj gh eééﬂél%lf@lréag\%ﬁly" Qroh}f'% transverse wall 88

Thost pro char ge I'n thi's scenario.
s'[ﬁﬂaﬂﬁ td thd nvditbedy P, ap dbmand 1ICFIH} dés Wlemasgerbeled ¢agicthsdin 2 barrel

usi ng only one induction.coil roject.ile
@ot shoyan @nd jsuRisctith apaxil inyhael degh lﬂ ig% g}o(rwl% We tapered skirt
@6}'{ éﬁ" @gg@tlsyggﬂs%%sm &hive @aﬁh}f)orﬁbﬁ’@ A0 thedddleUBor8,/asldescribed in

etc. Accordingly Tour di fferent Kkinds
mfeappld@nt'srmmrdniemns@sﬁmwfwlﬁe required in the
presently illustrated exanple of the fifth
enbodi nent. 30 The above enbodi nents of the invention

ith 83tRhde i ?1@3@7 Oft \fii@]paé até (Rindhgasenblddy main prOJectlle 81 and
vol unetrically smal %s& %é)r opel | ant charges.

Dmer:qtﬂeg actuqarm@mherél ? ceohtRD AT ¢ SV UBhis Givided by wall

B‘t}é 8{5 &j %& Ogr'se ngnoitlé]h% %‘fog%)lgﬁc gﬁ?ﬁ ;3{%‘.@ b%/ provision of

E&ed fRadgl él@i&ﬂsﬂtb thé ﬁil’&ﬁbtsl 9. dikjmsed eiith the rdspedtive ipeopellant charges 89,
under st ood
one, two or all three charges may be simultancously fired to achieve a desired muzzle

velocity.

A further embodiment of the invention is depicted in FIGs 18, 19 and 20, wherein the main
projectile body 91 is of the type including a head portion 92 with rearwardly extending
central spine 93 and a band or collar 94 disposed on the head portion 92 of the projectile
body 91, wherein the collar and head portion include complementary tapered surfaces 95,
96. An auxiliary projectile body 97 also includes a central spine 98 and a similarly
configured collar member 99. In both cases, the collar members are arranged to provide an

operative seal with the bore of a barrel (not shown).
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WD 2004/ 070307 PCT/ AU2004/ 000141 that propellant
vol unes need not be divided in this manner, and in

wo awi/ozsn7 be di vided in any way desired. | n FP@GYAL2004/000141

and 16 of the draw ngs there are shown conponents of a
projectile assenbly of 5 the type described in the
present applicant's International Patent Application

MGith pR@EEHALGE/R09820 FiGe 2mant Wall BeNysbdiBd WAS individual propellant
concerﬂf t he staged or sequential ignition a

d with
prasges 14y 162, J0BpM4 4H? g di0ganay bs selestiealy wimttamgeusly ignited by
i irlee i educ ' anr el u
RiceipE Bt g Sl s eckiO ol N0, LB B3 g 116, Tn the
piesént gmbodinKking eagkpinitizort is hasgraww/withed tes€idinghadant Bt can receive the
r.esent in enﬁi%% nay:alfo find ,a further _application
BURg Fimgls §oh Hogt Attt anemiineseott fisese dn tembarrel (not shown),
ek ebeiaghy M Qb@fehltt fo%%&%ﬂ@ér ré&wifﬂ%h&gsgs a main

projectile body 81 wth a head porti and a
rearwardly extending tail portion 83 having a tapered

j , epi.eted in,FlG...15. The projectile |
Eiid, 8 SRRt Aol oB) B PSR G baring means may
beipmplybe tegelier Mh%‘ﬂg}'@étﬁ@ abdR@old8n qhat 2 igéd Pﬁ? of tRRe&5103-104 is
with tapered skirt 87 extending rearwardly Trom a
Ypanitssefrom qhier pes 19 ri0Zagndy lgirlﬁﬁé)mamsvmsdywﬂls, ofithe auxiliary

.G j S | ed t.ogether.in a
%S)\EH ¢ gl}egdg(jhgt %%o\,\w%?“a},ﬁg‘?‘gﬁ‘%ﬁ e@?‘%es K hlgxtﬁiSIpa?rnpﬁé{rt?ee peparated by
Tesettive bieclosndgiin theafoirh off nom-midelié Bagried, ski b3, 12ar 12505hd 126,

effectively seals the respective tall portions agai nst
the barrel bore, as described in the applicant's

Béthke! &fibd ' I-Cath ans ) renc

o Qoo B APl 2088 iF P M priald el B g Rfant charges

I@Fr?jlreng in ‘r[é\e 8farralmfter fidop erpatticutpr g gcrtﬂahmyd dS)g&fﬁeaieidl 85mZhe barrel by
ect.ivel.y froma.cavity that.is, divided by wall

FohBE LR et oB S A et iR Tpdhackent projectiles

propel [ ant cups. Thus by provision of coded firing

signals to the initiators 90 di sposed with the
E‘E‘&}ﬁ@@?ﬁe’v elt pisosavisaged Eedr tes pawelladt aindsion wandrsedctive initiation

be sinultaneously fired to achieve a ..

e G5 PR B P BF b it e erere plicants

dtheresatlied prajsctile festgrchnd bafrtRissdibly kOn Afekadéhs. WAL LRI simply, there
the main . projectile body 91 is of the type including

e fEisHng slepizah 299 opnfigirplenswartdmgntioned iy ghat 3puld use the method
QR dd@hp ol liar, 94 di d _on o
g Ty B o R Hlant Rl and Lo EROHR 0P Bter igniion
metbod)db laghicemah tHectcbnpailtyisolectable ruske vaialle @REBdtHS.Y

tapered surfaces 95, 96. An auxiliary projectile body

97 also includes a central spine 98 and a simlarly

For example in the barrel assembly 70 of FIG. 13, with projectiles 71 axially stacked with
a barrel 72 as illustrated in sectional side elevation, the propellant charge 73 could be split
into four loads 73.1, 73.2, 73.3, 73.4, using bags each containing a respective initiator 74,
75,76, 77, as shown in FIG. 14.

With the addition of different coded SCBs to each bag and an induction coil pair (not
shown) for each projectile we have a system similar to that of above. It is to be taken that
the present invention is applicable to alternative configurations of projectile and barrel

assemblies (not explicitly mentioned here), including but not necessarily limited to those of

13



configured collar nenber 99. In both cases, the collar
nmenbers are arranged to provide an operative sea

wawdaoh/otrdse7 bore of a barrel (not shown). 12 WO PCT/AU2004/000141
2004/ 070307 PCT/ AU2004/ 000141 Wth particul ar

LRSS Al RS BRYS BShpig

and 106 may be selectively sinultaneously ignited by
receipt of firing signals by respective initiators
Itis1to telenderstond they the) apvg runbpggnents hpyg beenyproyided only by way of
enmbodi ment ach inkti | & i i :
FEBRrb1TE" S ERE M, T oat bt FRAHCRE i Bprovement therct,
afliwoRtd by appeatao pegsoas sititlad sttt reloyamtoirt, até &pamseidtol fall within the
the barrel (naot shown),  thus o viaL%gthhe
breaguceRhanantyt oithe prgentynYaEER §F55H Q'S Furt her,
the enmbodi ment illustrates how different propellant
charge separating neans may 10 be enpl oyed toget her
in a projectile assenbly, in that a given pair of
charges 103-104 is separated fromother pairs 101-102
and 105-106 by transverse walls of the auxiliary
projectiles 97.1, 97.2, whilst individual charges
within the pair may be separated by respective

encl osures in the formof non-netallic bags 121, 122,
123, 124, 125 and 126. 15 In the enbodi nents di scussed
above, it wll be appreciated that any propellant
charges remaining in the barrel after firing a
particular projectile may be cleared fromthe barre

by separate initiation, prior to firing the next
projectile in the stack of projectiles. Furthernore,

it i1s envisaged that the propellant division and
selective initiation 20 arrangenent of the present

i nvention may be used within nmany of the present
applicant's other earlier projectile designs and
barrel assenbly configurations. Put nore sinply, there
are existing designs and configurations not nentioned
here that could use the nmethod outlined above of
separate snaller propellant | oads and coded SCBs (or
other ignition nethod) to achieve an electronically
sel ectabl e range vari able projectile. 25 For exanple
in the barrel assenbly 70 of FIG 13, with projectiles
71 axially stacked with a barrel 72 as illustrated in
sectional side elevation, the propellant charge 73
could be split into four loads 73.1, 73.2, 73.3,

73. 4, using bags each containing a respective
initiator 74, 75, 76, 77, as shown in FIG 14. 30
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Wth the addition of different coded SCBs to each bag
and an induction coil pair (not shown) for each

wEe@yo3t e we have a systemsinmilar to that OPCEHBU®4/000141

It is to be taken that the present invention is

gﬁgﬁ%@&?le to alternative configurations of projectile
el assenblies (not explicitly nentioned

here), including but not necessarily limted to those

gf 1&3\4\0 2004/ 070307 PCT/ AU2004/ 000141 the

ppl | EEPICRiTR WE@onoinglidigasi dered within the anbit

of thj ] i : | i be under st ood

t hat ?Eg@;ﬁ%%{/ﬁtég gﬁgg#?nﬁeﬁ)%dhda%glpgggﬁ’ provi ded only by

way o# plueaddypf pfopelirit ohargés ¢ontsnddwighititienbodgnd t hat

further i fi.catiqns.and i nprovenents thereto, 5 as

woul daB]é“naﬂiS&F %f‘ﬁ?ct% © pubiatens Joignition of respeqiye paprelianiicharges, and

art,  aficordfeRRrt forf kbt ofrdiftbedsB€proRfi Q2%
anbit of the present ié@entfonggesgpiggg'gﬁgggﬁag%gmo
2004/ 070307 PCT/ AU2004/ 000141 CLAIMS: 1. A projectile

or a ! I hcl,udi ng:, a .body having a nose portion
%‘nd aAﬁggg&ggP%l o%l?lmsp’g&'lﬂﬁrﬂpal ity of propellant

char gt poeBfatd IvestedVin tHentail POrtRAME thé bBHY kel drbpul8bn of the projectile
éelegtable initiators for ignition of respective

PHIBE M&#RONchar ges, and one or nore ports for exit of
ignition gases produced by the charges. 2. A
projectile as in claim1l, wherein: 10 the ports are
3.ocat Agrojactilbes tradlhinpbrwhea¢einof t he body for propul sion

of the project Eﬁe fromthe weapon. 3. A projectile as )
in cl BeACLS Ak Lcated: ingthe ngsh partign of|the Rpdy fetrpropelsisasef a leading

PejdctiRNrdh th\@edpedy for propulsion of a leading 15
projectile fromthe weapon. 4. A projectile as in

claim1, wherein: each propellant charge has a port

£00, KRR ARBLOD, 32520, 299, A

proj ec ! L a single port is
provi el pfapeligntichaidk h%@ﬁ] Rbft W SATIehEANea Elléitieﬁ %5%9.

propel | ant char ges. projectile as in clai
wher ei n:

5. A projectile as in claim 1, wherein:

a single port is provided for exit of ignition gases from all of the propellant charges.

6. A projectile as in claim 1, wherein:

the charges are distributed around a longitudinal axis of the body.

7. A projectile as in claim 1, wherein:

the charges are distributed along a longitudinally of the body.
8. A projectile as in claim 1, wherein:
the nose and tail portions of the projectile are adapted respectively to fit tail and

nose portions of adjacent leading and trailing projectiles in a stack.

9. A projectile as in claim 1, wherein:
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the charges are distributed around a |ongitudinal axis

of the body. 25 7. A projectile as in claiml,
wob@reresn7 t he charges are distributed al ong a PCT/AU2004/000141

| ongitudinally of the body. 8. A projectile as in

claim1, .wherein; 30 th S nd tail .oqrtion f € i
pr oj dhg jnitators é‘r%égﬁ? @Gaﬁgcg goe@? ﬁ}%‘ev%tbaf 1%8‘(‘0‘[{0& $°I§ nﬁd—h& circuits in
tHOWEa artions of adjacent |eading and trailing

projectiles in a stack. 9. A projectile as in claim1,
wherein: 15 WD 2004/ 070307 PCT/ AU2004/ 000141 t he

i.nitiators. .are .SCBs ad ed. t .triggered by
1i0nduc/?P]E9ﬁe°P?eo?‘ﬁlf1%Eall%gl’%ﬁ%r}?glu}cgucﬁ%' t he weapon. 10. A
proj egdyldas tHerhosé ortod, further including: 5 a
payl oad in the nose portion. 11. A barrel assenbly

having a barrel containing a stack of projectiles as

Gl al meel Loy %ﬁg%b%vmglglb%ascolﬂﬁﬁn%% ﬁ@d’l{ SNGi8fkctiles as claimed in

axi al'T'y nos A weap aving a barrel
@Qhaontiagnal &t B krrafiggdraxjdiytriose® tag. cl ai ned in any
one of clains 1 to 10, and an ignition systemthat
triggers sequential firing of the projectiles by

£l ech g, MEavifig TBAelRontallfindh Sfask bﬂ{a"x‘oj &R @S Slahédinnany one of
each proj }éctl?e. 13. A weapon as in claim 12 wherein |
dliensi iu 10,cnd smsigeition sysjgartbat thigees seatentislofyéng ahthe prgjectiles by

char.ges by inductive c li,ng of .a.si 4 he
FEHREbred AT oSSt ey i i HrolcBitd
projectiles froma barrel, including: |oading the

barrel with a stack of projectiles arranged axially
Hose Aovaapph as insdejire h2 wherojn Bie|igitipn §ySiera tHSse ‘r‘i‘&“’ldual propellant

Ol el HIBARLRES 18 BB e o
| eadi ng projectile, and selecting a conbination of
by ebantihed pekons ) eHe bt b3 oB kgt
Uri 9ORLERAY thdGarRE WafhlSdadR TR b&IEs SRALEEHxiallRose to tail,
sequentially selecting the leading projectile in the stack for firing,
determining a required kinetic energy or muzzle velocity of the leading projectile,
and
selecting a combination of propellant charges within the leading projectile to
achieve the required energy or velocity, and

triggering the selected propellant charges.

15. A method according to claim 14 wherein:
each projectile has a tail portion with one or more exit ports directed backwards for

propulsion of the projectile from the weapon.

16. A method of firing projectiles from a barrel, including:
loading the barrel with a stack of projectiles arranged axially nose to tail,
sequentially selecting the leading projectile in the stack for firing,
deterrﬁining a required kinetic energy or muzzle velocity of the leading projectile,

and

16



15. A nmethod according to claim 14 wherein: each

projectile has a tail portion with one or nore exit
w@ooo®7@IT ect ed backwards for propul sion of tPEI/AU2004/000141

projectile fromthe weapon. 30 16. A nmethod of firing

bar 1 67IEhe soUPkEkope! et thaced vRB e i fllowing the

jeb e dlrbd efe@b 6t vdlkityhend eadi ng
1%?%}%elgtellelg@eit%a%}ﬁ§&§tﬁgglg froref [ ?ﬁﬁng, détygr nmning a

r equitriggering il setectdarogellant chavges ¢o {ieg e leaglingrprejsetile.
| eading projectile, and 16 WO 2004/ 070307
PCT/ AU2004/ 000141 sel ecting a conbi nati on of
5 107 oped hRtodGhesars twiclalthn 6tiehd@rcompeisinge f ol | owi ng t he
| eadi ng projectile to achieve the required ener

gy or..

vel odiiggeringnanyt feimyifing mEoneHantsehapsos &y the éﬁﬂé@Wl&St&OJectﬂe once the
char ges. t 0, fii eadi ng projectile. 5 17. A

IF@W’%%% eg{élgrﬂgigﬁaé ore%:il aim 16 further conprising:

triggering any remaining propellant charges in the

follow ng projectile once the .eading projectile has
mega).d %(‘J‘?i‘léc

Been 4 af89rd]'5}gﬁ%_t° _ Whng to claimi16
10 Wher eéa@hﬁgﬂo@ec@i?é:ﬁhsparl‘fﬁs@ Shttldh W ofe HOREreRSit o2 didebiRd forwards for
one or re exit ports directed forwards for

mompsibs bba leafling prejadiledropr beesepém from t he weapon. 17
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