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5 FIELD OF THE I NVENTION This invention relates to projectiles having

vari abl e ki ' gy that is selected when the projectiles are fired. In
particular?ng%#ﬁ%ﬁgﬁ{not exclusively, the invention is coPfcEAHY4/0¢)141
selective ignition of one or nore of a plurality of propellant charges
associated with a 10 projectile, typically of the nortar type and stacked
axially in a barrel for sequenti al NVENTI ON The
kinetic energy (KE) SROQIECTELEWETH SKLECTARIF KINETCE IERGY andard nortar
rounds, 15 maybe varied by tailoring the anount of propellant that is
associated with each projectile before firing. This may require different

i nternal propellant |oads produced during manufacture or the use of

auxi liary pgapell " re possible. In nortar rounds, the
projecti¥esh dDéﬁﬁhWF§ﬁ$%§§SEﬁﬁﬁant charges are generally separate 20 from
one anot her before firing. The auxiliary propellant is typically provided in

a nunmber of small parcels that may be supplied in different volunes or in
t he same voThisénveption relatestoqrojsttiles bavilp patablankinetic ¢rvegy thatis selacted mden the

required, the. tar erator nual | ttaches one oy nore par.cels
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25 slows the rate of fire that can be achieved b he weapon and is prone to

hunan edPor pajrstile, fypiasillyf the mogtan typeandytacked axigly ihabarzel for sequential firing.
effective, convenient and reliable arrangenent for varying the kinetic
energy of projectiles is desirable, particularly where a high rate of fire
30 i s requi BACKEGROUND OF THBINVENTEONr o) ectile firing weapon is of the
type including a plurality of rounds stacked in a barrel for sequential
firing and required to be renotely controlled. It would be of further
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sel ect abl e kinetic
efore firing. This may require different internal propellant loads produced during

manufacture or the use of auxiliary propellant charges, where possible.

In mortar rounds, the projectiles and auxiliary propellant charges are generally separate
20 from one anothef before firing. The auxiliary propellant is typically provided in a number
of small parcels that may be supplied in different volumes or in the same volume for
incremental use. Depending on the range that is required, the mortar operator manually
attaches one or more parcels providing the appropriate amount of propellant to the mortar
round before insertion into a tube or barrel for firing. This procedure also considerably
25 slows the rate of fire that can be achieved by the weapon and is prone to human error when

loading,

It 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
30 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.



energy, or at least to provide a useful alternative to existing projectiles
of this type. 5 In one aspect the invention nmay be said to consist in a

proj ecti| evbaoosm7egwapon, including: a body having a nos atail
portion, a plurality of propellant charges contained w ?ﬁ&ﬁ(@zh&%ﬁ’i&?
pIurallty of selectable initiators for ignition of respective propellant
char ges, asWNMNARY QETHEIJNVENETIONki t of ignition gases produced by the
charges. 10 Preferably the ports are located in the tail portion of the body
for propulsion of the projectile fromthe weapon, or in the nose portion of
t he body f dtispnambidcs iob theoihventionad ipmgvidqoamjmprbivééplfojmhiﬂe having sglentabl&kmktic abl y
the charges are di ﬁf@l but ed roun %ggltudl nal axj s, of {he body or are
di st ri but eEBETY sgglpgow %a jage lr?&e V%\E"p"éﬁt“lgﬁgoleﬁ@]@?lf’ B YP&1 udes in a
weapon hpaving a barrel containing a stack of projectiles as defined above,
with an ignition systemthat triggers sequential firing of the projectiles
by sel ecti rigom&poetthohwentﬁon may pe e3id itd eomsist noa progectilet for a veeapdn, pucdjding:id e.
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of projectiles as defined above. In a further aspect the invention also
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firing, detpesjsitile ﬁ@nﬁtHe&ﬂw[pbﬁdorZﬁ tk¢ fhi6del pbr@cbtﬁéﬂﬂle%dMﬂﬁ&FttBioﬁCdﬂaYle&ﬁng he
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ant char
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and trigger, e, I ges. Preferably each projecti I e
has a tail a%%%tfl on %%#ﬁ%@%@%&@%@? %)orts di rected backwards for
propul sion of the projectile fromthe weapon. 30 In another aspect the
i nvent i onsists in a nethod of |r|n rojectiles a parrel
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Preferably the ignition system triggers individual propellant charges by inductive coupling
of a signal to the respective initiator. The invention may also consist in a barrel assembly

20 having a barrel containing a stack of projectiles as defined above.

In a further aspect the invention also 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
25 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. Preferably each projectile has a tail portion
with one or more exit ports directed backwards for propulsion of the projectile from the
weapon.
30
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



WO 2004/ 070307 PCT/ AU2004/ 000141 propellant charges within the projectile
followng the | eading projectile to achieve the required energy or

vel oCi ty xw@Bbafobdsgperi ng the sel ected propell ant char gesctauvkeoapodiie

| eadi ng projectile. Preferably each projectile has a nose portion with one
or nore exit nports directed forwayds f ropyl sion of a |eading projectile
fromthe woEPGHADtS gfﬁngh-‘PeWEimPﬁﬁtllﬁrtgéé'femﬁn&‘eclﬁé&ﬂgspr?ﬁc?lﬁéof% e they
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proj ectid eré&dsiningr prapéllane chargbPlin URX fdllo®fing peiedtiie ate GagRTed dfceHtheTeadity - 2D
show a second enbodi ment_ in which a projectile has rearward ports for exit
of propel | RFRJetdebas beenficed. 34, 3B show an inductive firing systemfor the
projectiles; FIG 4 is a sectional side elevational view of a projectile of
anot her enbodi nent of the invention, prior to firing; 20 FIG 5 is a
sectional $iISF GF&IGURES! view of the projectile of the enbodi nent, after
firing the third and fourth propellant charges; FIG 6 is a sectional side

el evational view of the projectile of the enbodinent, after firing the

second, 14 hi : : : ' ' '

el evat ilodnall{1 gf%&%%%é%@%?@ﬁ%ﬁg rg?’pﬁeg@ng%%&gﬁé % F‘ZI?I% B@B@arl i%#gé&al'l
propel | ant refeenge willFid® 8 mada ts d¢hé¢ iaccomhpaapthgedmwingsowhichvillmeiraié préferred
projectile o ahe enbtgﬁi ment;, FI 9 is a sectional side elevational view of
a vari at i ofMPQIRFIISRIIPG MVenton, fWheRRIN: enpodi nent; FIG 10 is a secti onal

si de el evati onalpr@geya of 1 PsHOwWPA Bt iehli?:)?%he?gﬁf Which @61 L#R Has forWalf pdrfifor

present invention, prior to firing; I s a sectional end el evational
vi ew of t hexibobpropeilant gasest he enbodi nent ;

15 FIGS. 2A ~ 2D show a second embodiment in which a projectile has rearward ports
for exit of propellant gases;
FIGS. 3A, 3B show an inductive firing system for the projectiles;
FIG. 4 is a sectional side elevational view of a projectile of another embodiment of
the invention, prior to firing;
20 FIG. 5 is a sectional side elevational view of the projectile of the embodiment, after
firing the third and fourth 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
25 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
30 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



FIG 12 is a sectional side elevational view of a projectile of a enbodi nent
‘of,.t he” present invention, subsequent to firing all propellant charges; FIG
13 is a sectional side elevational view of a projectile of a enmbodinent of
the 3 Or- i present invention; FIG 14 is a sectional end el evational view
of the projectile of the enbodinent; FIGS. 15, 16 and 17 depict a

projectil g asgepilnyionf an enbodi ment of the present invention; and 5 FIGS.
18, 19 and 20 depict a projectile assenbly of another enbodi nent of the
present i nvent iFdE. 14E3GREFONaDndFevRtiBnErEERRED pRYjBCIE REESHbodiRedndr ri ng t o
t he draw ngs i 1 el : | ' ’ geas] ed in
vari ous ways f?)FrIé%' il%ﬁl%eeﬁl@plgfgéﬁ%%}gﬁé ?tflalsetags%gl b%?g%ggglpg%lﬁ?ﬂtg}% |%§§Hgmay be
provi ded asveatiomgiandl e projectile, as a weapon containing projectiles, or as
a barr asse cont al ni tacked projectiles for insertiqQn in weapon,
forexanpl o, 1819507604 andian, ot pepfpeile erently ot ot Sbotiusnt o e o
up to abowtesftThiventiohbre, it wll be appreciated that the invention finds
application in a variety of projectile configurations. In particular,
projectile configurations adapted for axial stacking in a barrel assenbly
and arr angasS R fﬁfNWﬁiEi’kfﬁiFﬁREﬂ'ﬁlﬁlﬂdDﬁﬁ troni c neans, as
disclosed 1n earlier patent applications originating fromeither or both of
these inventors. 20 Figure 1A shows a projectile having a body 10 with nose
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may be of vadousomsyskbng sarsety bf projetifds @ad parpobdsa Jtheiavigition payke-pyevidedbds ang or

fire retardapt for exanple. Propellant charges 14 arge cqntained by 25
cavities ® W%%Bfepraéjae%?ﬂ%‘ 1HPe %@F%a?ﬁ’ PEI3 3 bﬁﬁé&s%‘gﬁ}'&%@ﬁlﬂ&e

i ni tiator $takked profcefiRE 8 idsertilsiintd weipeh SBESkSnpisich as semi conductor bridges
(SCBs), although a range of wred or wireless prinmer systens may be used.

The charges are held in their cavities by plugs 16 which may be threaded or

gl ued {4 AYRGGbolRherts GRLGed el RELRNE mdAd rSuddR b e gﬁ to about 60mm calibre, it

will be appreciated that the invention finds application in a variety of projectile

configurations. In particular, projectile configurations adapted for axial stacking in a
barrel assembly and arranged for sequential firing, suitably by electronic means, as
disclosed in earlier patent applications originating from either or both of these inventors.
20
Figure 1A shows a projectile having a body 10 with nose and tail portions 11 and 12
adapted to be stacked in a barrel with other similar projectiles. The projectile typically
includes a payload 13 which may be of various kinds such as explosive, flash-bang,
smoke-generating or fire retardant for example. Propellant charges 14 are contained by
25 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. An optional pad 6 may be
provided to assist the action of each plug 16. Ports 17 are provided in the nose portion for
30 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
35 provides a degree of sealing between the projectiles and may be

Y



provided to assist the action of each plug 16. Ports 17 are provided in the
nose portion for 30 exit of the gases produced by conbustion of the charges.

In this Qdue08de ports open forwards and propel a |e@ghogodthoasent
projectile fromthe barrel. This projectile is in turn propelled by charges

in atraili a‘gjacent projectile or by charges in the base of the barrel.
The nose VEHIN WEUS AYEbl y shaped to fit the tail portion of the |eading
projectile and simlarly the tail portion is shaped to fit the nose portion
of the trailing projectile. This 35 provides a degree of sealing between the
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contact with the_ inside of the barrel. |n 15.this exanple, a convex curved
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projectile has departed any charges remaining in the trailing projectile are ignited to

20 produce a predetermined weight and centre of mass in the trailing projectile, which is now
the leading projectile. Each projectile therefore has reasonably standard and predictable

characteristics for flight.

Figures 1E and 1F show how the last projectile in a stack of projectiles of this kind may be
25 fired. Propellant charges 14 may be provided in the base of the barrel as either a separate
removable element 19E, or as a fixed element 19F of the barrel itself. The charges 14 in
each of these figures are contained and ignited 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
30 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



25 fired. Propellant charges 14 may be provided in the base of the barrel as
either a separate renovable elenent 19E, or as a fixed elenent 19F of the
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simlarly the tail portionis shaped to fit the nose portion of the trailing
projectile. This_10 provides a degree of sealing between the projectiles and
may be acHiigwes2Brnd2G ergendagaws ﬁﬂ‘b@@r%ctdenhﬁwfc%rseoem the aqge ad tafe
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other hand, the rearward exit ports are less likely to create drag.
20
Figure 2D shows how two projectiles of this kind may be stacked in a barrel. The nose

portion 21 of the trailing projectile fits the tail portion 22 of the leading projectile, and
preferably expands the tail portion 22 into a sealing contact with the inside of the barrel. In
this example, a convex curved surface of the nose portion matches a concave surface in the
25 tail portion, and the tail portion also includes a rim 28 that contacts the body of the trailing
projectile. It will be appreciated that a wide range of shapes and dimensions may be used
in any of the projectiles described herein. 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
30 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



Fi gure 2D shows how two projectiles of this kind may be stacked in a barrel.
*The nose portion 21 of the trailing projectile fits the tail portion 22 of
the | eading projectile, and preferably expands the tail portion 22 into a
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capable o erng rn
that the various means of inducing a current in a coil of wire using a magnetic field

20 (induction) are well enough understood by those proficient in the art that such details need
not be discussed here, save one example. It is therefore to be taken that all such means of
providing a suitable firing current, whether by inducing said current or otherwise, are
within the ambit of this invention.

25 Figure 3B schematically shows an inductive firing system that may be used to launch the
projectiles shown in Figures 1 and 2. A magnetic field suitable to activate an SCB can be
induced using a signal transmitting coil 33 wrapped around the barrel 30, suitably in the
vicinity of projectiles 31 therein, i.e. one transmitting or primary coil 33.1, 33.2, etc. for
each projectile 31.1, 31.2, etc. The current in the primary coils 33 can be selectively turned

30 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

35 1,2,3.. or all of the charges are to be ignited. The user or an automated firing system

1



by an SCB and will, in turn, ignite the charge). SCBs can be desi gned and
arranged such that a current induced between the two term nals can cause
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current bmoth%? IsX1table encoding scheme. This allows the separate, smaller propella.nt charges 36.to

be discretely ignited via the common induction coil pairs 33, 35.
20
We now turn to consider the use of variations in current to embed an ignition signal as an
example. In order to fire propellant charge 36a for the designated (or any particular)
projectile 35.2 the FCU 39 applies current (with the appropriate modulated variations
embedded within it) to the primary coil 33.2 associated with that projectile. The resultant
25 current in secondary coil 35.2 (induced by the magnetic field) thus varies in intensity in
proportion to the variations 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
30 initiation of propellant charges 36b or 36c¢, through the use of a single induction coil 33 per
projectile.

It 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.



when a particular "type" of current occurs. Indeed, SCB technol ogy now
offers the ability to manufacture SCBs that require various and distinct
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wedge into a shallow inwardly tapered wall of the cavity 47. Accordingly, the shaped

propellant charges and alternating sealing discs may be located into the cavity 49 via the
20 aperture 58 from the tail 48 of the projectile 45.

Since the propellant cavity becomes smaller in diameter toward the head portion 47 of the
projectile, if the first loaded sealing disc 51 is forced toward the head 47 of the projectile,
wedging will occur between the band edge and the tapered interior wall of the cavity 47,
25 and the disc will retain the forwardmost charge 50.1 in place. Accordingly, when a
similarly directed force is applied during firing, e.g. the force resulting 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 to reduce
the likelihood of ignition of propellant charge 50.2 causing any sympathetic or "blow-by"
30 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



enbodi nents di scussed above were disposed laterally within the projectile.
For reasons of clarity, the initiators and secondary or receiving coils
have beerworo4edsorr om t hese 10 drawi ngs. The proj ecti lg¥Ruiodssiepicted in
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ignited and the process continues rapidly until propellant volume 50.4 is
i gni ted. Ibcingsaxpmlegi ,ortdikerivigei leaving dlie propestite caityr 4% entirelyl. aitherelwe gevesd wi | |

not gnit % Pca?&ell)clmts 57 disposed around the periphery of the aperture 58, as will be apparent

from the view of FIG. 8. A preferred alternative involves the catch points extending fully
20  across the aperture in the form of a crossbar to ensure that the discs are contained within
the projectile. In another form, the wall members or sealing discs may be constructed of a
combustible material which has an outer face treated in order to resist combustion, ie.

consumption may only be initiated by propellant burning forward of the wall member.

25 Since it may or may not be viable for the catch points to be conveniently manufactured as
part of the projectile, 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.

30
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
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5 charge that is closer to the nose of the projectile, as explained above.
FIGs 5, 6 and 7 show the consequences of igniting a sel ected propellant
charge i nwdmod/gnsg7ectile 45. In FIG 5 the third propelp@niysfodo@ss20- 3 has
been ignited resulting in the conbustion of charges 50.3 and 50.4. In FIG
6, the sec g opel  ant charge 50.2 has 10 been ignited resulting in the
conbustlon ¥8& 50.2, 50.3 and 50.4. In FIG 7, the first propellant
charge 50.1 has been ignited, resulting in the conbustion of all propellant
charges. The aperture includes nmeans for resisting the expul sion of the
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above. a plurality of radially outwardly extending fingers 66 of somewhat cruciform

configuration. Also as above, this is so that when a T-shaped member 65 hits its respective
wall member 61, it does not close off the propellant charge 67 to the exterior of the

20 projectile 60, as shown in the enlarged cross-sectional view of the Figure 11.

It is presently considered that the T-shaped retaining member 65 may only be necessary for
the screwed-in wall member 61 closest to the rear of the projectile, Figure 12 shows the
end result of igniting the forwardmost propellant charge 67.1 in this scenario. The
25 individual propellant charges 67 may be ignited using only one induction 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.
30
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, %, % or

all of the propellant available to a particular projectile. However, it is to be understood

11



In a fifth enbodi nent of the present invention depicted in FIG 10 and 12
(again omtting the initiators and secondary or receiving coils), a

proj ecti | wocod/embardes wal | nenbers 61 5 that are thenmsglyvgg09800Y4 L hr eaded
into place via cooperating threads 62 provided on the wall nenber ec}ges and
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61, it does not close off the propellant charge 67 to the exterior of the
20 projectile 60, as shown in the enlarged cross-sectional view of the
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operator can eléct or an autonated fire control systemcan determne, to
bum "/ a of (nohehawnyi andtsubjept topanl dxdaltin-beitel losd,dhe wedging action on the tapered skirt
portion effectively seals the respective tail portions against the barrel bore, as described in
the applicant's earlier International Applications.
20
With reference to FIG. 17, it will be seen that the assembled main projectile 81 and
cooperating cup members 85.1, 85.2 effectively from a cavity that is divided by wall
members formed by transverse walls 88 of the propellant cups. Thus by provision of
coded firing signals to the initiators 90 disposed with the respective propellant charges 89,
25 one, two or all three charges may be simultaneously 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
30 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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all of the propellant available to a particular projectile. However, it is
to be understood 11 WO 2004/070307 PCT/ AU2004/ 000141 that propell ant

vol unes Wﬂmﬂ%s@ﬁ divided in this manner, and in factpcpaubmsdoossded in
any way desired. In FIGs 15 and 16 of the drawings there are shown
conponents of a projectile assenbly of 5 the type described in the present
applicant's International Patent Application No. PCT/AU02/00932. The
earlier in t t tag . n
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transverse wall 88 simlarly to the main body 81, as depicted in FIG 16.
When assenbl ed together in a barrel (not shown) and subject to an axial
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separate initiation, prior to firing the next projectile in the stack of projectiles.

.-4

Furthermore, it is envisaged that the propellant division and selective initiation

20 arrangement of the preseﬁt invention may be used within many of the present applicant's
other earlier projectile designs and barrel assembly configurations. Put more simply, there
are exiéting designs and configurations not mentioned here that could use the method
outlined above of separate smaller propellant loads and coded SCBs (or other ignition
method) to achieve an electronically selectable range variable projectile.

25
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.

30
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
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body 91, wherein the collar and head portion include conplenentary tapered
surfaces 95, 96. An auxiliary projectile body 97 also includes a central
spi ne 98 wocoew/@oswyl arly configured collar nmenber 99. Igrhotosanes. the
col | ar rrerrbers are arranged to provide an operative seal with the bore of a
barrel (no 2 WO 2004/ 070307 P /AU2004/ 141 Wth particul ar

ref erence Bapﬂ @aﬂtzﬁ’%l Iy argtq be gpnside the qopbit °§O RALE, aPPLSAERR | | ant
charges 101, 102, 103, 104, 105 and 106 nay be sel ectively simultaneously
ignited by receipt of firing signals by respective initiators 111, 112,
113, 114, iStabe umllﬁstobd thatethB aboes embodinizntsi myetheen qrovided bhbrthbr way of
|ntegrated Wt arec anst t cah rec the . firin

directly f¥SHP gﬁ ?nq‘i‘&q@ |q"%3ﬁ ﬁﬁfﬁ@‘@?ﬁoﬁ %"MPY%P %@F ezchown)
thus obyi gl \0&11@1*1% dpPaieht W&oﬁs%l&%%ﬁﬂ@félex’aﬁ@ Rty hrdGeeRiell Yo ffl}’%v‘iﬂﬂﬁf thet he
enbodi ment illustrates how different propell ant char ge separating neans may
10 be enplypediscopgendambitiof theprejentinvemionsisserilied abpye.t hat a gi ven 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 enclosures in the
formof non-netallic bags 121, 122, 123, 124, 125 and 126. 15 In the

enbodi ments di scussed above, it will be appreciated that any propell ant
charges remaining in the barrel after firing a particular projectile my be
cleared fromthe barrel by separate initiation, prior to firing the next
projectile in the stack of projectiles. Furthernore, it is envisaged that
the propellant division and selective initiation 20 arrangenent of the
present invention may be used within many 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 nethod outlined above of separate smaller propell ant

| oads and coded SCBs (or other ignition method) to achieve an

el ectronically selectable range variable 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,
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75, 76, 77, as shown in FIG 14. 30 Wth the addition of different coded
SCBs ‘'t o' each bag and an induction coil pair (not shown) for each projectile
we have a systemsimlar to that of above. It is to be taken that the
present invention is applicable to alternative configurations of projectile
and barrel assenblies (not explicitly nmentioned here), including but not
necessariwn;éggﬁted to those of 13 WD 2004/070307 PCT/ AU2004/ 000141 the
appl i cant, *are to be considered within the anbit of this patent
application. It is to be understood that the above enbodi nents have been
provi ded qnly by wa .rf exenplif,i Eﬁiqn of this invention, and that further
modi fi cati‘ons B“¥%ﬁ9quéﬂ§ﬁ?'°q’ B8 5 as woul d be apparent to persons

skil'led in the aRlighapigatose forGofl 88dE thif drfidd,] W thin the broad scope and
ambit of the present Inventioh described ‘abové. 14 CLAIMS: 1. A projectile

for a weapon, iandumabityf prepeblentchiarges noptained withpothe body,and a tail portion, 5
a plurality of pro | gnt, ch es. contained within the body, luraljty of
sel ect abl e i ni ta’&’é‘(“%ﬁé' cftgple 8 eﬁv@ﬁ&’_ OF Lemiion ¢ SSPF?FB}’)%WIOB%%&“E&?E s?‘ndland
one Or nore polons of for&Yorts BF exifof ighidn PASRAprodiRed 6P thebhatdeg, charges. 2. A
projectile as in claiml, wherein: 10 the ports are located in the tail

portion of the body for propulsion of the projectile fromthe weapon. 3. A
projectileg as i . 3. s.wherein, the ports are |located in the nose portion
of the po?y fof&lglfc’é%bigs%solﬂw _’Iwglgli?fl}'ig 15 projectile fromthe weapon. 4. A
projectfle as ithe portd mfelpcamueﬂfnethatanegaﬁombpﬂﬁl Bodytfof BRAPERICIPGE the PRjéctldT
exit of respective ignition gases. 05 Aprojectile as in claim1l,

wher ei n: ?@ﬂ@l“@aﬁ%{ is provided for exit of ignition gases fromall of
t he propel |l ant charges.

3. A projectile as in claim 1, wherein:
the ports are located in the nose portion of the body for propulsion of a leading

15 projectile from the weapon.

4, A projectile as in claim 1, wherein:

each propellant charge has a port for exit of respective ignition gases.

20 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.

25
7. A projectile as in claim 1, wherein:
the charges are distributed along a longitudinal axis of the body.
8. A projectile as in claim 1, wherein:
30 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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6. Aprojectile as in claim1, wherein: the charges are distributed around a
| ongi tudinal axis of the body. 25 7. A projectile as in claim1l, wherein:

t he char ge® mogo7set ri but ed al ong a | ongitudinal axis ofpdfgRuRNooas: A
projectile as in claim1l, wherein: 30 the nose and tail portions o he
projectile are adapted respectively to fit tail and_ nose portjions of .

adj acent | eadi niedRidiators, pre; ${gBp adapisd: to) kestriggerad by daduction fromp figingcircrits s i n
claim1l, V\ﬁlgrv@é'ag'n'18 WO 2004/ 070307 PCT/ AU2004/ 000141 the initiators are
SCBs adapted to %e triggered by induction fromfiring circuits in the
weapon. 10. A projectile as in claim1, further including: 5 a payload in

the nose portion. 11. . A barre|l asgsenbly having a barrel containing a stack
of project %'es araiectilsay in ¢lam, yﬁl&gg”g‘f’lu ins 1 to 10, arranged axially
nose tostail. 19},5@03&11%@39@};@&{39 a barrel containing a stack of

projectiles as clainmed in any one of <clains 1 to 10, and an ignition system
that triggers sequential firing of the projectiles by selecting one or nore

of the propell ant, charges . withi.n each projectile. 13. A weapon as, in claim
T2 wher oi nEihe. RobiFie GRCLY bAYE AL cNE A 312K o REPPE o4 Sothed Bos by
I nductive MamlﬁfnsqtgilgpﬁJtaandmgquﬁ&gqgwye initiator. 14. A nethod of
firing projectiles froma barrel, including: loading the barrel with a stack

of projectiles arranged axially nose to tail, sequentially selecting the

| eadi ng,projectifle in the stack for firin 0 det.er.nini ng .a required

i net | d%%nShoy Briesndnmavind dure) Krsinine Huseh ofFRIPG Ikt eq et AL Bt i ng
a conbi nat tlaindi tenopald anignitic §REemMHab trigdeResdqfettiah firing Afahé chﬁedti‘lbs by
achieve the required energy or velocity, and tri gl?e“'n the selected

pr opel | ant sdi¢rdingege or more of the propellant charges within each projectile.

13. A weapon as in claim 12 wherein the ignition system triggers individual propellant

15 charges by inductive coupling of a signal to the respective initiator.

14, 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,
20 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.
25
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.

30 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,
determining a required kinetic energy or muzzle velocity of the leading projectile,

and
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25 15. A nethod according to claim 14 wherein: each projectile has a tail
portion with one or nore exit ports directed backwards for propul sion of

the proj ewoizoeyémsyn t he weapon. 30 16. A nethod of firingemA@ieeHbdoids froma

barrel, including: loading the barrel with a stack of projectiles arranged
axially nose to tail, seqht)J.ent_i ally selecting the |eading projectile in the
stack for firin¥lectiBgar eambingtion pebiopeliant icharges avitie thy prjectile, fallowing tei t y

of the | eaigﬁdlﬂ éﬁﬂé&ﬁé {ol &Piegrg@%e%g%ﬁr{ga &C]%%g/oqzlgl%g ,Pagﬁl AU2004/ 000141

selectingaco% ation o ges wthin the projectile

foll ow ng the |teigdenig theaglected peopetiamtchargeetot five thicclgading grfetilgy or vel ocity,
and triggering the selected propellant charges to fire the | eading
projectile. 5 17. A nethod according to claim 16 further conprising:
triggersng1Any AeiEhéd AEoRiiRPR dI 1&5%9?@0& e follow ng projectile once
the leading projectile ﬁas E’oeenﬁﬁre . 18. Aﬁhrreﬁod according to claim16
wherein: 10 eactiggemig ehy rembiamgapropslianp charigen imvihehfoliosring prajectileonte ther t s
(i|7rect ed fl%gméggojéc%rlehggrboegglﬁ%c{?n of a leading projectile fromthe weapon.

18. A method according to claim 16 wherein:
10 each projectile has a nose portion with one or more exit ports directed forwards for

propulsion of a leading projectile from the weapon.
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