WD 03/006915 *166166* PCT/ AU0O2/ 00909 PRQIECTI LE FOR RADI ALLY DEPL%%&F
SUB- PRQJECTI LES BACKGRClJND ION 5 Field of the Inventio hi s
present invention relates t m‘m ment of objects in the nature of
proj ecti I¥QOHAWIHLh particul ar, alssibsough not excl usively, tREWAE02{0890%at i on
of a predeterm ned pattern of depl oyed sub-projectiles by a parent
projectile and to a projectile launching nethod for nasking the |aunch

| ocation of apr _ ] | OI ] ) t Projectiles
that incor por at e 3#@?%*@@5@%@&@&&%38§gﬁéﬁﬁﬁhﬁ§t i on devi ces
to deploy a plurality of fragnments. In a sinple formthe casing of such a
projectile-fragnents on detonation of the expl osive charge such 15 that

i ndi vidual fragnents of the casing are deployed radially to forma
fragnentation pattern roughly in the shape of the surface of a sphere. In .
ot her configurati ons the BAGKSROUND:OFWEHEANMENTIGN conf i gurati on of the

casin E l? g control the fragnentation pattern. However, such
frag !f‘gPﬂkf‘c VPB '?)roduce a relatively thin, shell Iike fragnent

casi ng patter NTh0 ﬂésehﬁnr%ﬁté@'?élat%thb pOE '

able to be |ncreasgd or COI"ltI‘O Such pﬁlS?hgtnPPfeES)B%gH e pgﬁratmlt"t:éa?farl y

sui ted t optyectiles n@fida idepadiculasd aétheughmmﬂ gxcwedxy ntp rthedfanmatibe of @a

d f h di h th
convent | ondeiernditerd of MEplRtd RhptaiealSs Bv.a plisa AP P 18 uae
syst ens f@fmé@tﬂélléunwnﬁg”lﬁ!etﬁﬁdﬁdr%a%gjh%I'abﬁbﬁ%dytianffd)ﬁo%‘ét' . including
flyi g@obj ects such as rockets and mssiles: Exanples of trajectory

acquiBdtion and nonitoring systens are. described' in US Patent No.

4,622, 45895%%@9%%13#:-};]?@“@%“3@& tent No. 5,960,097 to Pfeiffer et a!). 30
ica

Nbre rece sophi ces to threats which include rounds
| aunched at rePadjecitley Mhath incgboratso expldsivedeclidrgesn haveh Wdefd Weda as

target, S?ragmentatlon devices to deploy a plurality of fragments. In a simple form the
casing of such a projectile fragments on detonation of the explosive charge such

15 that individual fragments of the casing are deployed radially to form a
fragmentation pattern roughly in the shape of the surface of a sphere.

in other configurations, the shape of the charge and the configuration of the
casing may be varied to control the fragmentation pattern. However, such
fragmenting pro;ectlles produce a relatively thin, shell like fragment casing pattern

20 It is desirable that the depth of the fragmentation be able ‘to be increased. or
controlled.

Such projectiles may be particularly suited to defending a designated area
whilst avoiding rending the area dangerous after a threat situation has diminished,
such as occurs with conventional minefields.

25 Existing defences to attacks typically include systems for acquiring and
monitoring the trajectory of objects, including flying objects such as rockets and
missiles: Examples of trajectory acquisition and monitoring s"ystem's are described "
in US Patent No. 4,622,458 to Boeck et al and US Patent No. 5,960,097. to Pfeiffer
et al.

30 More recently, sophisticated defences to threats which include rounds
launched at relatively high angles so as to be thrown or hurled at a target, such as
characteristic of mortars, are capable of calculating the source of an attack by
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characteristic of nortars, are capable of calculating the source of an
attack by *ACTI ON* WO 03/ 006915 PCT/ AUO2/ 00909 2 deriving the | ocation of

a projectile |launching apparatus fromthe trajectory of the pro; ectiles.
SUMVARY PHRIPRVENTI ON Obj ect of the Invention 5 1t is ZETHH]02P908s
certain enbodi nents of the Invention to provide a projectile that nmay be
used to deploy sub-projectiles in a pregeterm' ned pattern that addresses
the problens of the prior art, by providing increased or. controlled

“fragnmentation. Qr l.east, provi sef ul chaoice for .defenc Ur poses.
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10 def encgroja@ileyn t hat has i nproved control over deploynent of projectiles
and does nof render the defended area unsafe for later civilian use. It is
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orof et | | 80tisers hECheind AP RTrer . BY probici ihdfeduad B pdtirdl e
a pl ural i fragmientationp opatleast providescd Lgeflil shoisedomiiéfente pulgises! , wherein
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Disclosure of the Invention
According to a first form of the present invention, there is provided a
projectile including a multiplicity of barrel asserpblies radially disposed from the
20 centre of mass of the projectile, wherein each of said multiplicity of barrel
assemblies includes a plurality of sub-projectiles axially disposed within a barrel,
wherein each of said sub-projectiles are associated with a discrete propellent
charges for propelling a respective sub-projectile from the barrel, and wherein said
projectile is capable of selectively firing sub-projectiles to provide a predetermined
25  pattern of deployed sub-projectiles. | |
Pyeferably the projectiles of the present invention are particularly adapted
for deployrﬁent by firing from the barrel of a guﬁ, rather ihan self-prOpelied missiles - |
or rockets that are launched from a tube or gantry. In other embodiments the
projectiles of the invention may be deployed by dropping from a mobile platform,
30 such as an aircraft or ship, utilising gravity for delivery or, alternatively, adapted for
throwing by a soldier or protective services officer in a similar fashion to a
conventional manually delivered grenade.



conventional manually delivered grenade. WD 03/006915 PCT/ AU02/ 00909 3 The
projectiles of the invention suited to firing froma barrel may, in a first

aspect, be used for intercepting and destroying incomng mssiles,
parti cul aM@O3@MPhe high altitude ballistic type. In a scREHAUGXNAS the

present invention provides a nethod of intercepting a mssile including
the steps of determning the path of 5 the mssile, firing a projectile of
,the type herein described into the path of said. m.ssile, and firing

'sel ected sub- pkaj ' 1 Qe har ' i ned patterp_of, sub-.
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A vehicle com ng under attack, in particular fromclose range, nay fire a

10 proj ecthe bighraltitude; baflisticlypen |nassecanshiaspnc, the present inventionspravidesepl oy .
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| ocation of the attacking force, firing a th‘Oj ectile of the type herein
descri bedMigfilge 8R firng; e@@f’é“h‘?f@i?qtl?ﬁsaﬁoi OFMdE pradetamnined paktermyof sule,

and firi ngrcfi?éetﬁéé ﬁpaﬁdjgdgcghpfgﬂhbeoset%@mhgggaﬁ] Bfﬁgle@gs[[% ned pattern of

sub- pr oj ect s In and adjacent tot m ned ‘on of the attacking

f or ce].c The p(r]I Bhecpidjestiles fc!fhthqra]rpﬂ!esent irweaﬁtbm anayelye beseds dor ﬁ/@hicreel%glﬂ ing
an infantry, advance..lp a fourth, aspect,. the present invention provides a
net hod of dgﬁeé'ﬁgi Ir}} Hﬁh'gp? coming 'r'@)d‘?rréfﬁi iyPantigular g’ﬁg" glosadapgerimanira ae

| ocatign gfojédtfe ontee 2din delst t EGhd! pe
herein.' geo%cr_i bed ad}t%pcleeﬂte??g Qeﬁ‘;gﬂgee?g?%ﬁﬁgcfhﬁor’%tﬂgﬁegﬁdt gﬂynt}‘gﬁﬂ% and
firing sepejedtiesinng predjeiemmined pasternamangspthedattankersichh pthitdcaspest, the

nfant 1y Btasent ilyBtph dURES K, b8 cleBnd "l Tl 2 MeGiclsciawcan BcKiBg i ng
ai rbor ne fo?€e inohaiing the stepasof déterining tHelodafion bh t@@ﬁ&ékingﬁ thc@,fﬁrfr@“é
es I nctuding tie steps

I nvention 'pr,ovj dei a nmethod of formng airborne i mag
of firingPRigRtlg otthe &yrg herrin desgabed agiacent te the determined tasation of thed

br cdeber oAl fige Pafy Riihy ool sUEBerliFE IS 1O 8 ifci g sattern ™ *
proj ect i | efssubi-ptojectjlesireand adjaeshi tortheriet&eninee tbdalibn of e bitstKingbreén a
S el b ST he THE Blofeciits 'of 'Ra present invention may be- used for repeling an
_infantry advance. In a fourth aspect, the present invention provides a method of
~ repelling an infantry including the steps of determining the location of the infant"ry.'

20 firing at Ieastl one projectile of the type herein. described adjacent to' thé
determined location of the infantry, and firing selected sub-projectiles to form a
predetermined pattern of sub-projectiles in and adjacent to the determined location
of the infantry.

The projectiles of the present invention may be used for forming airborne

25 images, such as fireworks. In a fifth aspect, the present invention provides a
method of forming airborne images including the steps of firing a projectile of the
type herein described into the éir.‘ and firihg selected sdb-ﬁrojectiles including
image forming matter to form a predetermined pattern of image forming matter in
the air.

30 The projectiles of the present invention may be used for fire fighting. In a
sixth aspect, the present invention provides a method of fire fighting including the
steps of determining the location of the fire, firing at least one projectile of the type
herein described adjacent to the determined location of the fire, firing selected



steps of determining the |location of the fire, firing at |east one
projectile of the type herein described adjacent to the determ ned

| ocation _of the fire, firing selected WO 03/006915 PCT/ AU02/ 00909 4

sub- proj P MRWNY, form a predeternined pattern of sub- pr BFEAULYR0? 1 and
adjacent to the determned |ocation of the fire, and deploying fromthe
fired sub-projectiles a fire retardanty . The projectiles of the present

i nvention may be used for generating.a ‘* uel- 5 air explosion. In a seventh
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described adjacent to the desired location of the fuel-air explosion,
firing sdiredel@idantb- projectiles including a fuel to forma predeternined
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for def ertitluding delesatgratoetbrer 2 predetermined patterpefsub-prsjettiles iidtomatingsi des

br oadl y in.cﬂ f nc? ? stem f or fde{] ndir| a designated area, said defence
system i & ﬁ?ﬁ&.a s ¥9§§fr36ﬁ@ HEYR Sfpgﬁ'an)ni toring the designated area
to detect any TangrojddisomtierbrébbMindorl Moy bR bR SebloyirtPa Y8HER-

means capabl e of debilitating personnel present any reno
desi gnat & Rayleadgerlai @ eighth aspestc shergresentninventien proxidpsra ragthbd eof of

firi g C s | ; ud f b I
nssorp) | SRRid, S paOBEd, Rotiod i Bitps. & spBeind T 2Bsfed Meoncfirche o
each bar deliverysefal yayldead, fiingh apletist| driey pijectis GTAREVyE IetbinPA&s@dd €S
axi ally dispos c{ V\th n a barrel, 30 which sub-projecfiles are associated
with di s@ﬁapcsngrep 8 dasired Jocations of the maylgadadiring selected sub-projectiles

including said payload to form a predetermined pattern of sub-projectiles, and
deploying said paylpad from the fired isub-projegtiles.' : " _ _

20 The projecfiles of the present invention may bel uséd for defending a
designated area. In a ninth aspect, the invention resides broadly in defence
system for defending a designated area, said defence system including:-

at least one monitor for monitoring the designated area to detect any zone
therein in which a new presence appears;

25 defence means capable of debilitating personnel present anywhere in a
remote designated area wherein said defence means includes a weapon capable
of firing prdjectilés wherein the projectilés include an-array'" of bafrel asse}nblies
disposed radially from the centre of mass of the projectile, each barrel assembly
having a plurality of secondary or sub-projectiles axially disposed within a barrel,

30  which sub-projectiles are associated with discrete propellant charges for propelling
said sub-projectiles sequentially from the barrel, wherein said array of barrel
assemblies is capable of selectively firing the sub-projectiles from selected barrels
whereby said projectile may deploy a predetermined pattern of sub-projectiles; and



said sub-projectiles sequentially fromthe barrel, wherein said array of
barrel assenblies is capable of selectively firing the sub-projectiles
from sel e rrels whereby said projectile nay depl oy _a predeterm ned
pattern g‘?’bsog@-g%r‘%j ectiles; and WD 03/ 006915 PCT/ AU02/ 009€§Tp6%}m&?°8ation
means provi di ng comuni cati on between the nonitor and the defence for
triggering selective activation of the glefence' for delivering a
debilitating attack to the detected zone. The nonitors include one or nore

oot oyed " e S FBlrRATEn el prdy G SSARERIGHRR, iSRS ABAROEARTS "
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means may,al.so,.proyi de a visual display of the nonitored designated zone
so t hat n%%ulitﬁﬂgga\(faph&omeﬁ'&y Zegctuated, if desired, to 10 enable
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15 one angdrfifig hfeamenti nue the electrical circuit through the barrel, or

abut in electrical contact with one another. The sub-projectiles may carry

the control cithaimonitoringepeansiyndyalisozprovideua wvisuial dispiay béithie monRoeedir r ay

of barrel [ be arranged adj acent the ] eadin n or the,
trailing %%?’ﬁrg# ﬁgﬁlﬁp@l&gﬁl 8"'1’%%“@"?"3%@%{‘%%&% qqﬂ“%ﬁgi g (fiesirgd, i
proj 4ot i | enabl® ntnuzk dbrtrolofthe sei Géfbacé Aednat eral Iy di splacing the
projectile. Alternatively the directional control system may include an

array of barrh nuseharafisesopdanycemsubbprojectilesacam pedfiredtsimultanepusiyi froof t he

Sl pr o cERNERNE ol “BEReR b n hulbR T RooRBRE ot dnf sl m shelr 10

provi de aarcangerertsithe 2fectiistl signal hiayt e clifried! dx@e MRy OF 196 bhAe! 6r it‘?ﬁéoy le or
a conponent m.@@ &dl'!lére tion rol tangential to the |ongitudinal axis of the
m ssi | e i9F 6 ough,$he superimaesad seeajdary iprejectiiestwhishanayicliptan to

| ongkgudi har t spanel : | r oj.ectiles
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to the progintantivith one weotheri Vidieysutsprojéctiless malyl darry theycantiat eifcuit or they

may form a circuit with the barrel.
The array of barrel assemblies may be arranged adjacent the leading end
or thei- trailing end of the projectile_ for effecting changes in attitude of the projectile
20  or médially for disp’la'cling laterélly displacihg tﬁe projeciile. Altérnati\;ely the
directional control system may include an array of barrel assemblies adjacent both
leading and trailing ends of the projectile.
The or each array of barrel assemblies may fire a sub-projectile in a
direction having a longitudinal component in order to provide a consequent
25 addition to the kinetic energy of the projectile or a component in a direction
tangential to the longitudinal axis of the missile in order to impart or change
" projectile rotation about its longitudinal axis. The barrel assembly may‘ fire
secondary projectiles across flight surfaces such as a wing to induce a further
steering effect to the projectile. Alternatively barrel assemblies may extend
30 through the aerofoil surfaces so as to fire in both directions. This may add
structural strength to the aerodynamic design.
If desired, a separate array or opposing arrays of barrel assemblies may be
provided to control projectile rotation about the longitudinal axis of the projectile.



30 through the aerofoil surfaces so as to fire in both directions. This may
add structural strength to the aerodynam c design. If desired, a separate
array or i arrays of barrel assenblies may be provided to contro
projectilggﬁgﬁﬂgﬁﬁn about the longitudinal axis of the prd]&d&4Vi2809030

03/ 006915 PCT/ AU02/ 00909 6 The conflguratlon of the arrays may include
opposing pairs of barrel assenblies thgt "are fired sinultaneously to

ef fect changes in rotatlon about the longitudinal axis of the projectile
only. Thetf
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I ncl udes ?ﬁ'ﬁ steps of discharging at |east one projectile froma barrel
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whi ch sub t S e dar rete el l.an
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The overal |l shap etyo ﬁeegu prafgjg%cttgl réﬁ!lalganrtlo a éér 2& @kﬁ‘#'ﬁggé‘fép%é% 'Y+1
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t th h of the d] t I b | .
TR 20%r§e:§f5jg&ﬂgr|§/ il Rght, A BF 14t ona sub-projectiie from 'an array Io?rljlvéﬁ e
propulsion assemblies incorporated therein, each divert propulsion assembly
having a plurallty of sub-pro;ectlles aX|aI|y dlsposed within a divert propulsion
20  barrel, Wthh sub—prOJectlles are associated with secondary discrete propellant
charges for propelling said sub-projectiles sequentially from the divert propulsion
barrel, wherein said array of divert propulsion barrel assemblies is capable of
selectively firing the sub-projectiles from selected divert propulsion barrels
whereby said projectile is accelerated by the reactionary force generated by said
25 firing of sub-projectiles.

The overall shape of the sub-projectile is not narrowly critical as the sub-
pro;ectnle is-a mass against which the secondary propellant acts and exerts a |
reactionary force on the breech of the divert propulsion barrel. In the context of
the present form of the invention, the breech may be formed by subsequent sub-

30 projectiles remaining in the barrel in sealing engagement with the bore of the divert
propulsion barrel. The reactionary force is transferred from the breech of the
secondary or divert propulsion barrel to the projectile and results in an acceleration
of the projectile.



the present formof the invention, the breech may be formed by subsequent
sub 30 projectiles remaining in the barrel in sealing engagenent with the

bore of the divert propulsion barrel. The reactionary force is transferred
fromthe WPIPF9F the secondary or divert propul sion baPCaIAU0Z09N

projectile and results in an acceleration of the projectile. WO 03/006915
PCT/ AU02/ 00909 7 The array of barrel asgenblies may be disposed radially
fromthe.centre of :-mass of the projectile. Such configurations of barrel
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PCT/AU94/00124 and PCT/AU96/00459. Such barrel assemblies include a barrel;
a plurality of sub-projectiles axially disposed within the barrel for operative sealing
engagement with the bore of the barrel, and discrete propellant charges for
ipropelling}; respective.sub-_projectile_s sequentially through the muzzle of the barrel.

20 - The sub-projectiles may be round, conveniionally shaped or dart-like and
the fins thereof may be off-set to generate a stabilising spin as the dart is propelled
from a barrel which may be a smooth-bored barrel. If required, the projectiles
carrying the sub-projectiles may be substantially cylindrical, ovoid or spherical in
shape. _

25 The propellant charge may be form as a solid block to operatively space the
sub-projectiles in the barrel or the propellant charge may be encased in metal or
other tigid case which may include an embedded primer having externéi coﬁtat.::t'
means adapted for contacting an pre-positioned electrical contact associated with
the barrel. For example the primer could be provided with a sprung contact which

30 may be retracted to enable insertion of the cased charge into the barrel and to
spring out into a barrel aperture upon alignment with that aperture for operative
contact with its mating barrel contact. If desired the outer case may be
consumable or may chemically assist the propellant burn. Furthermore an



other rigid case which may include an enbedded prinmer having external con .
tact neans adapted for contacting an pre-positioned electrical contact

associ at ' he barrel. For exanple the primer could_he provided with
a spr unQP\ngP}QQ@I%\hi ch 30 may be retracted to enabl e insePET’éﬁ"’?fP”P%e cased
charge into the barrel and to spring out into a barrel aperture upon

alignment with that aperture for operatgve contact with its mating barrel
contact. If desired the outer case may be consumable or may chemically. .
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transmitted directly between spacer assemblies thereby avoiding deformation of

the malleable head.
Complementary wedging surfaces may be disposed on the spacer assembly and
| ‘head respectively whe‘reby the head is urged into engagement with the bore of the

20 barrel in response to relative axial compression between the spacer means and
the head. In such arrangement the head and spacer assembly may be loaded into
the barrel and there after an axial displacement is caused to ensure good sealing
between the sub-projectile and barrel. Suitably the extension means is urged into
engagement with the bore of the barrel.

25 The head may define a tapered aperture at its rearward end into which is
received a complementary tapered spigot disposed on.the leading end of the
spacer assembly, whereih rélative axial movérﬁ'eni betWéen tihe' he'a'd;and fhe '
complementary tapered spigot causes a radially expanding force to be applied to
the sub-projectile.

30 The barrel may be non-metallic and the bore of the barrel may include
recesses that may fully or partly accommodate the ignition means. In this
configuration the barrel houses electrical conductors that facilitate electrical
communication between the control means and ignition means. This configuration



25 The head may define a tapered aperture at its rearward end into which is
received a conplenentary tapered spigot disposed on. the | eading end of the
spacer ai?ﬁgg%%; %Merein rel ative axial novenment between the head ' and the
conpl enen 3btred spigot causes a radially expandi ng POT/AL02/E0962
applied to the sub-projectile. 30 The barrel may be non-netallic and the
bore of the barrel may include recesseg that may fully or partly
accommodate the ignition neans. In this configuration the barrel houses
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load may be applied during installation of the sub-projectiles or after loading such

as by tamp_in_g to consolidate the column of sub-projectiles and propellant charges

20 " or may result from the firing of an outer sub-projectile and particularly the adjacent.

outer sub-projectile.

The rear end of the sub-projectile may include a skirt about an inwardly
reducing recess such as a conical recess or a part-spherical recess or the like into
which the prqpellant charge portion extends and about which rearward movement

25  of the sub-projectile will result in radial expansion of the sub-projectile skirt. This
rearward movement may occur by way pf compression resulting from a rearward
wedging movémént of the sub—projéctile'albngi the Ie!adi'ng' boﬁibn of the 'prdpellant
charge it may occur as a result of metal flow from the relatively massive leading
part of the sub-projectile to its less massive skirt portion.

30 Alternatively the sub-projectile may be provided with a rearwardly divergent
peripheral sealing flange or collar which is deflected outwardly into sealing
engagement with the bore upon rearward movement of the sub-projectile.

Furthermore the sealing may be affected by inserting the sub-projectiles into a



whi ch the propellant charge portion extends and about which rearward
novenment 25 of the sub-projectile will result in radial expansion of the
sub- prOj irt. This rearward novenent may occur b 0
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20 The electrical 1gnition for 'sequenti a ignirtin nt “Char ges
of a sub-projectile. “ The sub-projectile may be provided with contractible peripheral
locating rings which extend outwardly into annular grooves in the barrel and which
retract into the sub-projectile upon firing to permit its free passage through the
-~ barrel. _ ‘ _

20 The electrical ignition for sequentially igniting the propellant charges of a |
barrel assembly may preferably include the steps of igniting the leading prepellant
charge by sending -an ignition signal through the stacked sub-projectiles, and
causing ignition of the leading propellant charge to arm the next propellant charge
for actuation by the next ignition signal. Suitably all propellant charges inwardly

25 from the end of a loaded barrel are disarmed by the insertion of respective
msulatmg fuses dlsposed between normally closed electrical contacts.
| Ignition of the propellant may be achleved electrlcally or ignition may utilise
conventional firing pin type methods such as by using a centre-fire primer igniting
the outermost sub-projectile and controlled consequent ignition causing sequential

30 ignition of the propellant charge of subsequent rounds. Controlled rearward
leakage of combustion gases or controlled burning of fuse columns extending
through the sub-projectiles may achieve this.



barrel assenbly may preferably include the steps of igniting the |eading
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with 20 dhemdyent sub- projectiles and the barrel assenblies may have

different sizgq,RQteH embodiments the barrel assemblies may be of the low-pressure
type, which fire grenade-like sub-projectiles although high muzzle pressure barrel
assemblies may be used. Respective barrel assemblies may be loaded with

20 different sub-projectiles and the barrel assemblies fnay have different size bores

for accommodating different size sub-projectiles. |

Suitably each sub-projectile includes a trailing collar captively mounted to
the sub-projectile body and when stored in the barrel, extends rearwardly to
wedge against the nose portion of a trailing sub-projectile body. Suitably a shallow

25 wedge provides the wedging action whereby, in use, the trailing end of the collar is
expanded in‘to operative sealing engagement with the barrel.

The trailing collarl'may be mounted for limited axial movement relative to the
sub-projectile body and the leading end of the collar formed with an annular
sealing face engageable with a complementary face formed on the sub-projectile

30 body whereby rearward movement of the sub-projectile body resulting from the
reaction of propellant gases thereon forces the its complementary face into sealing
engagement with the annular sealing face at the leading end of the collar.



for accommodating different size sub-projectiles. Suitably each
sub-projectile includes a trailing collar captively nounted to the
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a shall ow 25 wedge provi des the wedgi ng acti on whereby, in use, the
trailing end of the collar is expanded{2nto operative sealing engagenent
with the barrel. The trailing collar may be nounted for limted axial . .
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occur in use, such as in the order of 2,000psi to 5,000psi. Typically the collar is
such that in its relaxed attitud_é it does not prevent free movement of the projectile

20 through the barrel either for loading purposes or during firing. = |
A pressure pad is mounted on the housing inwardly of the open trailing end.
The collar is relocated from the engaged condition upon ignition of the propellant
and is retained in a relaxed condition by the pressure pad for passage through the
barrel and out the muzzle of the barrel.
25 The projectile may be of the conventional type and bé conventionally fired
or .p(eferably be adapted to be fired from a barrel assembly that includes a plurality
~ of projectiles axially disposed within a barrel wherein each of said projectiles are
associated with a discrete propellant charges for propelling said projectiles from
the barrel.
30 The projectile, in a preferred form, may be generally spherical in shape and
have the multiplicity of barrel assemblies radially disposed from the centre of the
sphere. The barrel assemblies may be the same or different. For example whilst

large diameter barrels may be disposed from the centre of the spherical projectile.



A pressure pad is nounted on the housing inwardly of the open trailing end.
The collar is relocated fromthe engaged condition upon ignition of the
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preferably be adapted to be fired fromsg barrel assenbly that includes a
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A number of sub-projectiles can be fired simultaneously, or in quick
succession. In such arrangements the electrical signal may be carried externally
20 of the barrel or it may be carried through the 'su'perirriposed sub—préjet;tiles that |
may clip on to one another to cdntinue the electrical circuit through the barrel, or

abut in electrical contact with one another. The sub-projectiles may carry the

control circuit or they may form a circuit with the barrel.

The projectile of the present invention may deploy the sub-projectiles in a

25 predetermined pattern that may be selected for particular applications. For
example, in order to intercept and destroy an incoming missile, it is desirable to

~ déploy the sub-projectiles in a manner that maximises the likelihood of the missile
impacting with one or more of the sub-projectiles. Fragmentation systems have

been employed to scatter fragments of a projectile in the path of an incoming

30 missile. However, systems such as this that explode the projectile generally
produce a band of fragments that disperse and form an expanding spherical shell.

The projectiies may deploy the sub-projectiles of the invention in a more
homogeneous manner throughout the space occupied by the predetermined



1i 20 of the barrel or it may be carried through the superinposed
sub-projectiles that nmay clip on to one another to continue the electrical

circuit %gy@ﬂi } e barrel, or abut in electrical contact with one
anot her . B%roj ectiles may carry the control circuiPCTEYURREY nay
forma circuit with the barrel. The projectile of the present invention may

depl oy the sub-projectiles in a 25 prgdetern ned pattern that may be
sel ected for. particular applications. For exanple, in order to intercept
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control ling t SUR-REPIBetile rRay contain Material for formipg @ir-bome images. pthsi bl e

to estabhi ' ' N . n i S Lally
homogenean2o® (e fateHB My auc, Xy amiley' eBBE8, fiefter; figehtidy
sub- pr oj @rattéreincandeseentariuminous mdtten orothes méttsrctot preovidiess highly sisitls e
likely t Lhtercepte 0 as to,5 increase the effectiveness of the
depl p%ed?%rg(@?ﬁ%j 'B'ﬁqo'_egflfef'f‘éhv tl -%Foﬁ"@ﬂﬂ? ?@"Hﬁ? "Patenmayincidessmake,
formog gas; partiofes 6RSaets Wrestripgmdlfe 85 i M MBS GH oSl of Bietthaterl
exanmpl e, “expl osive matter, incendiary natter, |ncandescént or |um nous
mat t er ofapaplerohbeingrdispersedvioderm, angmageyi Acbordingly niher projedtite of the

Alt t . ' ] t incl ude snoke, 10 gas,

part i ci e ontion iRy BBOGHgbed s eribohBY o it Solimtetmersi fom.,

mat er i al miltapaaireraft, Ties irpage forening tnateer by alsylinclemeAns %rdélpwlnvrg is he
projectile of the .inyention may be advantageously enployed to |aufic

count er - Bggsentdtom itgdispgrsed pogition; sueh as mpeéachwtg@nrghhmlikg. matter may al so

ey Schut o and® pobp/piaeibh mad R BrlangdTh r BRBF BISEmBlRy suek ighe
barrel aopeeifiredand dhé: imbage forming rhatterddepidydd)¢hé desired @mpoiryairbeme

depl oyed, the.desire enporary airborne image is forned. Sub-projectiles
cont ai ni TP29% #3 E‘F@Tﬁ"d i ﬁﬁﬁ"i’"ﬂ&Pﬁ'ﬁﬁ& ipipg diterent image forming matter, either

differing in colour or form, may be sequentially loaded into each barrel assembly.
~ The image forming matter may be i_’deployed, for example, by explosive 5 '
20 means, by stored energy or by separation of separable parts of the sub-projectile
to expose the image forming matter or by any other suitable dispersing means.
The image forming matter may be contained within a housing that may be
of any suitable configuration that provides for the containment of the image
forming matter and is suitably configured for engagement with the trailing end of
25 the expandable collar of the preceding projectile. Preferably the housing is of the
type employed with grenade-like projectiles, “having relatively squat shape
| althbugh projectiles having elongate housi'rigs coﬁld also be employeé. |
The housing may suitably be formed from biodegradable material and/or
combustible material. This material may be based on a natural product such as
30 woodchip or a synthetic material, such as a biodegradable polymer.
Advantageously the projecties of the present invention may deploy
selected sub-projectiles in order to control the course of the projectile. Such
deployment may be understood as a divert propulsion system and may be used to
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sel ected sub-projectiles in order to control the course of the projectile.

Such depl oynent may be understood as a divert propul sion system and may be
used to WO 03/006915 PCT/ E,f;()[? corrections to the
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to a shown in FIG 2;

FIG. 4 is a side elevational diagram of a defence system according to a
further embodiment of the invention; and

FIG. 5 is a perspectlve diagram of the defence system of. the further
20 . embodiment. b |

DESCRIPTION OF PREFERRED EMBODIMENTS

FIG. 1 shows a projectile 10 having six (6) large bore barrels 12 of a

convenient calibre, although only four (4) are shown in this cross sectional

25 representation. The remaining two (2) large bore barrels (extending
perpendicularly to the page) are deplcted at 11. The cross sectlonal representation

also shows four (4) medium bore barrels 13 of medium calibre, and forty-eight (48)

small bore barrels 14 of relatively small calibre. The large bore 12, medium bore

13 and small bore 14 barrels each contain a plurality of axially disposed sub-

30  projectiles 16, as represented on the drawing. The sub-projectiles are associated
with propellant charges 17 and ignition means 18, which ignition means may be
sequentially fired under the control of an electronic controller 15. In some



further enbodi nent of the invention; and FIG 5 is a perspective diagram of
the defence, systemof. the further 20 enbodi nent. DESCRI PTI ON OF

PREFERRE NTS FIG 1 shows a projectile 10 having siXx li(’)% | ar ge
bore bar Bgﬁs'\@@%? a convenient calibre, although only f(}’LﬂTl"t )03203 shown
in this cross sectional 25 representation. The remaining two (2) |arge

bore barrels (extendi ng perpendicul arl jg o the page) are depicted at 11.
The cross ;sectional representation also shows four (4) medium bore barrels
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st ati on VioaPrevidenan impeaveshiikelinaed of impacting witbdbeftargeted dncamingrissilef t he
sub- pr oj e&rtéilln‘ﬂé ﬂﬁ% tthus be coordinated to provide an inproved likelihood
of inpacting V\A't' %é targeted incomng mssile or simlar threat. 10 FIG

2 shd®@s a projE@.i 2 shoivst Beprojgutiles bb\he itgpéIsRowh I FIGa 1S@Ata 2@bot Wper ei n
t he sub- proj ect'&l es are ,ogi',tted for reasons of clarity. The projectile 10
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rearward sabot portion 22 against the expandable sleeve 23 and causes the
expandable sleeve to sealably engage with the bore of a parent barrel.
FIG. 3 shows a series of projectiles 10 being fired from a parent barrel
assembly 30, haviqg a plurality of par‘ent barrel:s 31, 32 and 33. Projectile 10A has
20  been fired from barrel 33 and has discarded its sabot (not shown). Projéctile 10B
has been fired from barrel 32 and the sabot 20 is shown in the process of being
discarded. The expandable sleeve 23 has detached from the rearward sabot 22
and the rearward sabot 22 has also detached from projectile 10B. Forward sabot
21 has similarly detached from the projectile 10B. Projectile 10C has been more
25 recently fired from barrel 31 and the sabot 20 has commenced detachment from
projectile 10C. _

Referfing to FIGs. 4 and 5, it will be seen that a designated area 40 to be
defended is monitored by an array of field sensors 41 distributed over the
designated area and which may be of any suitable type such as pressure, acoustic

30 or seismic type sensors.
The illustrated defence system 42 employs a weapon taking the form of a
pair of grenade boxes 43 each using the barrel assemblies 30 and coupled to a
remote sensing means 44 and to a receiver unit 49 associated with the field



assenbly 30, having a plurality of parent barrels 31, 32 and 33. Projectile
10A has 20 been fired frombarrel 33 and has discarded its sabot (not
shown). Projectile 10B has been fired frombarrel 32 and the sabot 20 is
shown i n WR@P8tess of being discarded. The expandabl e RCIARD2H89095
detached fromthe rearward sabot 22 and the rearward sabot 22 has al so
detached fromprojectile 10B. Forward sgbot 21 has simlarly detached from
‘the projectile 10B, Projectile 10C has been nore 25 recently fired from
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arrangements, the grenade box 43 may be conveniently concealed in foliage and
adjusted by screw jacks 48 associated with a support base 47 for the grenade box.

A subsidiary control circuit 43a (see FIG. 5), provided as a plug-in

- connection to the grenade box 43, is fitted on-site but not during transport so as to

20 maintain safety of the weapon during transport. Once fitted with the control circuit

43a, the weapon is armed and ready to' fire in accordance with controls provided

by the sensor unit 44 and/or the receiver unit 49. The control circuit is suitably

able to communicate with the electronic controller 15 in a respective projectile, as
required.

25 A central remote sensor 44 in Fig. 2 is linked to multiple grenade boxes 43

~ via respectiv_e control circuits 43a. In use, if an intrusion into the detected area is

detected at ‘a zone, such as any one of the zones indicated as 50 to 59, the

selected grenade box 43 can be activated to fire one or more projectiles 45 into

that particular zone. The sub-projectiles may be subsequently fired a respective

30 projectile 45, either in accordance with a pre-selected sequence or under remote

control, to produce a predetermined pattern of deployed sub-projectiles. The

pattern of sub-projectiles is desirably chosen in accordance with the nature of the
intruder.



A subsidiary control circuit 43a (see FIG 5), provided as a plug-in
connection to the grenade box 43, is fitted on-site but not during
transport 20 mai ntain safety of the weapon during transport. Once
fitted V\A‘P’ﬁ%f'ﬁiwégntrol circuit 43a, the weapon is armed atd/pEYRPY fire
I n accordance with controls provided by the sensor unit 44 and/or the
receiver unit 49. The control circuit i$gsuitably able to comrunicate with
the electronic controller 15 in a respective prOJectlle as required. 25 A
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stabilising or anchoring means such as a suspended weight, could be laid to

provide a marme defence perimeter capable or bemg activated or deactlvated as
20 required. o

In another mode of déployment, projectiles of the invention may be dropped
from an aircraft such as a helicopter. Stabilising or anchoring means, such as
spikes, could be provided to fix retain projectiles in one position on the ground. A
first layer of sub-projectiles could include sensor systems for launching to detect

25  the presence of enemy troops or vehicles, which could be engaged as required by

grenades in subsequent layers in individual barrels of the pro;ectlle Further

" sensors may- be provided in other Iayers for surveymg the result of an
engagement.

A further mode of deployment is to provide a projectile of a size that can be

30 conveniently hand-held and deployed by throwing, similar to a conventional
grenade. However, the incorporation of sub-projectiles in barrels in the hand-
delivered projectile enables it to be used in a repeating mode using a pre-set time
delay or a remote control facility. This may provide certain advantages in



i ncl uding radar, sonar or infra-red sensors. A line of such m nes,
i ncorporating stabilising or anchoring means such as a suspended wei ght,

coul d be |§Id tg provi de a mari ne defence perineter capable or being
activat ed"80YALY i vated as 20 required. In another node PST/ARS0830ent
projectiles of the invention nmay be dropped froman aircraft such as a

hel i copter. Stabilising or anchoring negns, such as spikes, could be
provi ded to fIX retain projectiles in one position on the ground A first.
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The sat eldrbital qaacayectl I es are suitably constructed so as to 15 be consuned

by conbustion pon re: e Ho t he at nosphere subsequent to
n'one partlc ar orm he satellite may comprise a super-projectile which in

turn may deploy projectiles of the present invention from radially disposed barrel

_ assemblies therein, and those deployed projectiles may themselves be equ1pped

.20 with sub-projectiles, thus prowdmg a two tiered defence system. This two tiered
system of course may be employed in other applications of suitable scale.

It will of course be realised that the above has been given only by way of

illustrative example of the invention and that all such modifications and variations

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

25 the broad scope and ambit of the invention as is herein set forth in the following
claims.



orbital decay. In one particular form the satellite may conprise a
super-projectile which in turn may deploy projectiles of the present
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sub-proj ecti | e%?ﬁbg?%gggg élﬂoLe%gl(f%taeér\s%B%gé wghagﬁksﬁe;té %gﬂ[fﬂ 858‘&” for

sub- pr oj epropemsg a. re§pectmeo;seh-br¢]ectdé fndmlﬁhrelbavfneir GWHEréh\esardOFRﬁéétilé i§S
adapted to The rOJectlle of claim 2 wherein

the plur a‘fqpﬁ?l %§8FCBVSIJVZTUNQ %'ébe'Péolﬁ%!l%\ér tg pr %‘f'@@@s predgtenmined attemn of | f or

oper 30i vVedgRgyed'Suispesiaeiest Wi th the bore of the barrel. 4. The
projectile of” any one'of clains | to 3 that is generally spherical in shape

20 and have the nultiplicity of barrel assenblies radially disposed from

th t f tile I 4 h t f
i1 or ontZbar 1 SBFEREREAr claim BiutErSiniGe realetijeds Sapiadicrbe freskioms of
cal i bres papelbe utilised. 25

16 3. The projectile of claim 2 wherein the plurality of sub-projectiles is axially

disposed within the barrel for operative sealing engagement with the bore of the
barrel.

4, The pro;ectlle of any one of clalms 1to 3 that is generally sphencal in shape o

20 and have the multlphcnty of barrel assemblles radnally dusposed from the centre of
the sphere.

5. The projectile of claim 4 having a variety of different barrel diameters in
order that sub-projectiles of a variety of calibres may be utilised.

25
6. The projectile of enther claim 4 or claim 5 whereln relatively large dlameter
barrels are dlsposed from the centre of the spherical prolectlle and relatlvely small
diameter barrels are positioned between the larger diameter barrels to maximise
sub-projectile density in the projectile.

30

7. The projectile of any one of claims 1 to 6 wherein the projectile includes a
sabot.



6. The projectile of either claim4 or claim5 wherein relatively |arge

di aneter barrels are disposed fromthe centre of the 'spherical projectile
and relatively small dianeter barrels are positioned between the |arger

di amet er ‘BQr”?’é?“é’lf{ o nmaximise sub-projectile density in t RETAWRB0P| . 30
7. The projectile of any one of clains | to 6 wherein the projectile
includes a sabot. WO 03/006915 PCT/ AUad4/ 00909 21 8. The projectile of any
one of claims 1 to 7 further including an electronic. controller for

control i i oL i Qn. Qf r opel .charges, .9, The projectile of claim
8 wher ei né]'g ngﬁn%éerﬁgp%bﬁbggﬁﬁ}' é@\%’l b@gfa&'ﬁﬁa{)g‘)ﬁ F%H‘eféngﬁﬁm an LIBeronis, i n
qui ck sucecartrlien forlddntrbllingrigritien of tife plopellafatharh@s m 8 or claim 9 wherein
the nultiplicity of barrel "assenblies are arranged such that the

sub-projectiles may be deployed with mnimal resultant reactive force on

" . x | . o n . . e '
{raj botory, | 117G LREC8 SR 8 Whbid oL RufiBer b sl ot ieBHS JelrcBe dired
t rackibng simultanedusly orimtuicksuccessidr. The projectile of claim8 wherein

said electronic controller receives firing instructions froma renote
tracking station via a comunications |link. 13. The projectile of any one

of cl ai t ' p s i : oyed i n.arder L ter
or cont rol Ot her e BrIECA b SR oIS drziaii § GBI HRE MG of b1 ng
a m ssi | gssemblieseate@riangeddsuah that theesabqirojedtilesr may be désloped hwith t he
mssile; fjri nP %Hﬁroé ectl.l e_as cl 3 nmed i n_ang one of claims 1 to 13 into
the pat h 'BIPITOE[EEsytany feactive fpree pp bemlsefﬂ'ed lowing the preiectie te gnaintainn a
predq()errg'aggirﬁa{ra}%@fbryj sub-projectiles in and adjacent to the determ ned
25 path of the mssile. 15. A self defence nmethod for a vehicle from an
attacking force including the steps of determ ning the |ocation of the

at t acki ngy 4 or A, f.L Ll pioleets le as clainmed in any,one of clains 1 to
13" adj acert 't o o rieetle TrghT Bcturfeh oo Sepsars B irageng a fveaher
firing seheederd sub-projectiles to forma predeterm ned pattern of

sub-projectiles in and adjacent to the determ ned | ocation of the attacking
force.

15 12,  The projectile of claim 8 wherein said electronic controller receives firing
instructions from a remote tracking station via a communications link.

13. The projectile of any one of claims 1 to 12 wherein sub-projectiles are
deployed in order to alteri or contro! the trajectory of the projectile. '

20 |
14. A method of intercepting a missile, said method including the steps of
determining the path of the missile; firing a projectile as claimed in any one of
claims 1 to 13 into the path of said missile; and firing selected sub-projectiles to

form a predetermined pattern of sub-projectiles in and adjacent to the determined
25 path of the missile.

16. A self defence method for a vehicle from an attacking :force including the
steps of determining the location of the attacking force; firing a projectile as
claimed in any one of claims 1 to 13 adjacent to the determined location of the
30 attacking force; and firing selected sub-projectiles to form a predetermined pattern
of sub-projectiles in and adjacent to the determined location of the attacking force.



WO 031006915 PCT/ AU02/ 00909 22 16. A nethod of repelling an infantry
including the steps of determning the Ilocation of the infantry; firing at
| east one”{)@]ectlle as claimed in any one of clains 1 to 13 adjacent to
the deter MBPYeati on of the infantry; and firing sel ectRGHI/AU#R/00909
projectiles to forma predeterm ned pattern of sub-projectiles in and
adjacent to the 5 determned locationgf the infantry. 17. A nethod of
form ng airborne images including the steps of firing a prOJ ectile as

cl d t l.ect
o2 e LB e A epauhash, MiehBY GnbDER, fie SFihe, oF B EHRELER

pattern ofocafién lolfrﬂw"ff@ﬂitw Tgingait lexst Idhetﬂreje%tlre aé@lanrﬁem Eﬁ? o% df'claﬁms

flghtlnglncludl the steps of determnln? | ocation of” the fire;

firing at 1itaas a@ﬁeerpirt@ﬂeetdat@ra@ed; lagatien O lﬁh%\mfam arfd fiting selectadosuts

Subprof pfbipcled ™ R SfeddRihad pBtelr G sul Brojcdiod A0 BEeEE Dt toutpe
and adj acdetermingdlecdtidreoftheddfantrgcat i on of the fire; and depl oying from

the fired sub-projectiles a fire retardant. 19. A nethod of generating a
fuel -air explosion including the steps of selecting the desired |ocation

of the fu ai S el lged in
any one o chl a{i\nsn?élﬁmt)g digfi%njfug ent oet ﬁﬂé%%pﬁg@&%ﬁ% o‘ﬁe@? ﬁﬁéﬁk@e -air
expl osi onprqjectnlen@swamcbm auyoopecqfaﬂalmset to r1<.?J inth the airf aad firingf selettad

pr edet er m ned gaﬁglternlo 8 3{360“ | es; {ﬂo%‘i:gg the fuel fromthe
fired subs@? BIYUEEY PR INC ‘Fq'PQH@a € @E'Pgoméﬁﬁr rdca predeterpined paftern of

det ongg or pndde formM@niatied i edined pattern of sub-projectiles; detonating
said detonators to generate a fuel-air explosion. 25 20. A net hod of

depl oying a payload I ncl udi ng the steps of selecting a desired |ocation
for the deghivepy f|r| t one,projectile as claimed in
any one i# cl él qdat @aﬁ'l? i‘ﬂ?t H‘QLH'@ gé?? q}cpeﬁ EJﬁl"i"?ﬁtQﬁ i’%:t‘i%'o‘ﬂzﬂ?eoad;
firing smeeﬂteeorrmgaapnéaswnd gﬁojembvé% %uﬁu@udmpéﬁ% Q?Qe of dQmE ¢ to 13

predeterm ned pattern of 30 sub- ?ro jectiles yi ng said payl oad
from t he #djagentsiathe getarmined; location mofbecfies fu:rgngtsmecm sielh-projecties to
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t o det ectlogatjorzofithe fire; and deploying from the fired sub-projectiles a fire retardant.

19. A method of generating a fuel-air explosion including the steps of selecting

the desired |ocat|on of the fuel-air’ explosnon firing at |east one projectile as

20 claimed in any one of clalms 11013 adjacent to the desired location of the fuel-air
explosion; firing selected sub-projectiles including a fuel to form a predetermined
pattern of sub-projectiles; deploying the fuel from the fired sub-projectiles;. firing
selected sub-projectiles including detonators to form a predetermined pattern of
sub-projectiles; detonating said detonators to generate a fuel-air explosion.

25
20. A method of deploying a payload including the steps of selecting a desired
Iocatlon for the dellvery of a payload firing at least one projectile as claimed in any
one of claims 1 to 13 adjacent to the desired location of the payload; firing
selected sub-projectiles including said payload to form a predetermined pattern of

30  sub-projectiles; and deploying said payload from the fired sub-projectiles.

21. A defence system for defending a designated area, said defence system
including:-



therein in which a new presence appears; defence nmeans capabl e of
debilitating an intruder present anywhere in a renote designated area
wherein sai d def ence nmeans includes a weapon capable 5 of firing

projecti | WOOMRPEIZI n the projectiles include: an array of PEXtAUSR/O0¢MSenbl i es
di sposed radially fromthe centre of mnmass of the projectile, each barrel
assenbly having a plurality of seconda or sub-projectiles axially

di sposed within a barrel, which sub-projectiles are associated with

di screte propel,),ant, charges, faor propell i ai’d sub- 10 projectiles
sequential |y f%tdﬁ?%%%n%mtpf ?9{ °9§9W%ﬂ%a§eagn%@ﬂr@eaat§s@mﬁw zene
capabl e ahefgth ¢ hich yngwljrgge,t,&@apﬁég}spr ojectiles fromselected barrel s-
whereby said projectile nay deploy a redet erm ned pattern of

sub- proj ect i | edefenerl eananapable of dehiitsting @ni intruder gresenitcanywherédn een

the nonit d for.triggering selective activation of the.
def ence f%bcggﬁjle&@a&]%@gpeegd%%ﬁ'{'%@fiae‘%ﬂf:ﬁépg?'bs e %(‘,"fe(:acpof'o?ﬂ?ab%z. The
def enge sofsflring projectiisiwhdrei dieprojédiifedivdes s | ncl ude one or nore
on-site sensors deployed in the designated. area or renote-sensing neans

20 depl oyed renot e 31 Sfayrf baselyassasabliascdispesed Tadially ffroro dheyaandre of

Cth o ; _ . : ; . 7 d , |
G spi ay of ¢ ha"agnof SRR ShEh batF aSBanbf fdVing ALY serrdahe  may
be actuat ed, idr sibsprojettilésoaxiaiybUisposed: dithirP athiattel Ovhichesubiproj&ctiney are?4-
The defence system of anm%of, clains 21 to 23 wherein a nunber of su%-

projectil es cAvSREated Wit discrelp e prenefiant shataes ufail iprgpelling asaid| subr i n
qui clp succes%rgjéc{i@g@ehhgnmﬁfpd?}hrtﬁé Paﬁ& Zhg The defence system of claim
I T1ng si

24 wherein an ‘el’ectrica gnal I's’carried through a circuit
external ly of the Isaid @mayveS barreDassembiiEe f8)aapabIR0Sf sdlechely Tingdffeence

system of cl ai )/)%’& I an electrical firi signal .is_ carried through
super i nposed ss%g%f’ 3‘[‘% '{']%'5' ség&ee}@r;%q mé&ﬁ nProjectieymayderla¥ dei n
the sub-proj egirbdiéterminicd gittelrf oP 86b-projde@biisand © continue an el ectri cal
circuit through the barrel. o ’
communication means providing communication between the monitor and
15 the defence for triggering selective activation of the defence for delivering a

debilitating attack to the detected zone.

22. The defence system of claim 21 wherein the monitors include one or.more
ion-site sensors deployed in the designat_ed_ area or remote-sensing means
20 ' deployed remote from the designated area. | |

23. The defence system of either claim 21 or claim 22 wherein the monitoring
means provide a visual display of the monitored designated zone so that manual

override means may be actuated, if desired, to enable manual control of the
25 weapon. ' '

24. 'The defence system of any of 'claims 21 to 23 wherein a numb.e.r' of sub-
projectiles can be fired simultaneously from a plurality of barrels or in quick
succession from the one barrel.

30
25.  The defence system of claim 24 wherein an electrical firing signal is carried
through a circuit externally of the barrel.



28. The defence system of claim 26 wherein the sub-projectiles abut in

el ectrical contact with one another. 10 29. The defence system of claim 24
wherein the sub-projectiles each carry a control circuit. 30. The defence
system ofwgr‘?yo‘mgs of clains 21 to 29 wherein the array of PQFApQ(00909
assenbl i es includes barrels arranged adjacent an end of the projectile for
15 effecting changes in attitude of thegprojectile. 31. The defence system
of any one of claing 21 to 30 wherein the array of barrel assenblies

oroj ectr 138" ol B BRisARE S ST o cla 21 wiBihah e ¥l A G Ridr b s, garied, , o
‘wher ei n ethedughr superivhpodst subl-prgectiiésd.i es may fire a sub-projectile in a

direction having a |ongitudinal conponent in order to provide a consequent
addition to the kinetic energy of the projectile. 33. The defence system

ire a suElor o Bferich Sybtefh LA DMticheid W6 Xy BioroRHleS, oG Bongy ™
t angedt i aandtbert toecdntingetandeleelricalkciscuit thtdweghpthel Isartéll e in order to inpart or

change projectile rotation about its longitudinal axis. 34. The defence
system of any one of clains 21 to 33 wherein at |east sone of the barrel

assenbl i egg MYTHd IdeféRES N$iAtemMPbP) i ' . S as a
wing to i nduc_e a furtﬁgér) steée/ri Fl)g @?%c&t@ﬁ%ﬁeﬁpﬁ% %@Pi@ﬁ%%oéﬁ%gﬂw
PCT/ AUO2/eélecitoalxmrtact Witteonebaothersyst em of any one of clainms 21 to 33
wherein at |east sone of the barrel assenblies extend through aerofoil

surfaces so as to fire in both directions. 5 36. The defence system of any

one clzg s ' i - | .
a0 clz0.ms THe HefenteVd\BtemofeclaRR PR hetéihdhe beBr ?%‘['?%r?%réwbou he

barrel assenblies are provided to control projecti
| ongi t udiGeatroh@irelibf the projectile. 37. The defence system of claim 36
wherein the configuration of said arrays
30. The defence system of any one of claims 21 to 29 wherein the array of
barrel assemblies includes barrels arranged adjacent an end of the projectile for

15  effecting changes in attitude of the projectile.

31. The defence system of any one of claims 21 to 30 wherein the array of
barrel assemblies includes barrels arranged medially for laterally displacing the
projectile.
20
32. The defence system of any one of claims 21 to 31 wherein each array of
barrel assemblies may fire a sub-projectile in a direction having a longitudinal
component in order to provide a consequent addition to the kinetic energy of the
projectile.
25
, _33. | The defence system of any one of claims 21 to 31 wherein each array of
" barrel assemblies may fire a sub-projectile in a direction haviné a combonent ina’

! i

direction tangential to the longitudinal axis of the projectile in order to impart or
change projectile rotation about its longitudinal axis.

30
34.  The defence system of any one of claims 21 to 33 wherein at least some of
the barrel assemblies may fire secondary projectiles across flight surfaces such as
a wing to induce a further steering effect to the projectile.



10 include opposing pairs of barrel assenblies that are fired

sinmul taneously to effect changes in rotation about the |ongitudinal axis
of the projectile only. 38. The defence system of any one of clains 21 to
37 wher ei#oequ@&“requi red to change attitude and traj ectPSAYAER/00909
projectiles is provided by the firing of sub- 15 projectiles from sel ected
barrel assenblies. 39. A nethod of maskjgrg the |l aunch | ocation of a
projectile launching apparatus, ;said nethod including the steps of . (a)

asendly Ady; nga oREr syaehy ra;uy?qripr B ity 24 3 BSRRRN py Raslpotes 0

Wi thin ththeddan@l adsemtlie8’ aktend HRAUGH hePOBAIS ssthaéht% BRY Gn Mothne
barrel, and discrete propellant charges for propelling respective

pr oj ectil diseetionsent i al | y through the muzzle of the barrel; and (b) whilst .
said at |east one projectile is in flight firing at. |east one sub- 25
projectile froman array of-divert propul sion assenblies incorporated-

thereig, 88ch THedefénder mld?ffan%&ﬁ\%f@ﬂdalh%VZﬂﬂa 33WH€ré|1n'é¥gﬁérat aray.
sub-projectiles axially sposed within a divert propul sion barre

sub- pr oj e®f PPRASIAY @r@yé‘?dtfl baree] agsembliee @se previded 4 controbprojettiiemotatibar ges
for prope uentially fromthe divert
propul si oir’lb %Péﬁé%rel nQ§O&E cé%igﬁéﬁg'rray of divert propul sion barrel

assenblies is capable of selectively firing the sub projectiles from

sel ected giver ul sion barrels whereby said projectile is accel erated
by the regt't i otﬁ$f¥%'ﬁ?es§§ﬁm &lpimy 36 yyherein; thengo fgusatiorp objsaid arrays

10  include opposing pairs of barrel assemblies that are fired simultaneously to effect
changes in rotation about the longitudinal axis of the projectile only.
38.  The defence system of any one of claims 21 to 37 wherein energy required
to change attitude and trajectory of the projectiles is provided by the firing of sub-
16  projectiles from selected barrel assemblies.

39. A method of masking the launch location of a projectile launching
apparatus, said method including the steps of:
;' (a) dtschargmg at least one prOJectlle from a barrel assembly, said barrel
20 assembly having a barrel, a plurality of prOjectlles amally disposed within the barrel
for operative sealing engagement with the bore of the barrel, and discrete
propellant charges for propelling respective projectiles sequentially through the
muzzle of the barrel; and
(b)  whilst said at least one projectile is in flight firing at least one sub-
25  projectile from an array of divert propulsion assemblies incorporated therein, each
divert propulsion assembly havnng a plurality of sub—pro;ectnles axially disposed
~ within a divert propulsnon barrel, which sub-pro;ectlles are associated with
secondary discrete propellant charges for propelling said sub-projectiles
sequentially from the divert propulsion barrel; wherein
30 (c) said array of divert propulsion barre! assemblies is capable of
selectively firing the sub-projectiles from selected divert propulsion barrels

whereby said projectile is accelerated by the reactionary force generated by said
firing of sub-projectiles.



