WO 2004/ 102108 PCT/ AU2004/ 000632 MODI FI CATI ON OF A PRQIECTI LE FOR STACKI NG
IN A BARREL FIELD OF THE I NVENTION This invention relates to nodification
of existiwg2emapresi|l e designs in order to 5 adapt thepctQlineEdoydsih
simlar projectiles stacked together within a barrel. The invention also
relates to initiation of propellant charges for projectiles, particularly to

external init mmmenq&%mrﬁmmgrg; EHOR 8T SOKING 1IN ASBARIRETL acki ng
within a barrel. BACK OF THE I NVENTI ON 10 Consi derable tinme and
effort is usually required in order to qualify new projectile or anmunition

desi gns f oppa QR eheNSALeTRIN use, according to the applicable regulatory

requi renments. These requirenents are particularly stringent for man-portable
or hand hel d we@hmrsyensionhelates tr modifieatieuofcreting pAgjeaile degigns, iniorder $o

Gast gned  ordspLeEt e s guniraaeaies sraed ekt b IR P Cagea i n

t he preseninvepidd A8delfteLRihitiafiod B ﬁbﬁéiﬁ?&@rgé%%@ﬁ?ojecﬁ%,‘ %zﬁﬁédlﬂ‘l& fo.
PCT/ AU0O0O/ 00297. One type of projectile of interest’i1s a tube | aunched

grenade, sextamakinitiptioncyrangémgéntafor pedjedbiles, suited thaxaalestagkingl within abagkled from
relatively thin-walled barrels used in man portable |aunchers. There is
showmn in FIG 1, one exanple of prior art tube 20 | aunched 40nm grenade. The

grenade 10BATKGHENDOITRIIE IBEVETIGNPr oj ectil e body 11 and a cartridge
case 12. The projectile body 11 has a rounded nose portion 13 that

typi cal?y cont afCessiderablgyingmand offoshis asusliygaquired in ordes toAugdify sewdnwedilemt t er

t oget her w i em . The cartri.d asa:. i t & d to a rear
portion 1%%%‘1&&;8% OQ% E@ﬁ% “BER r%ﬁlgfagena@figggsa%%%&éu]g[ ﬁotﬁes%a{%@%ggr ner 15 for
| aunchi ng tdpalagnrgnagtirepicdlse ClhekeregQiréhents aretpafieoulathypitGadeny for tarcurtabledge

case 12 is conveniently renovable fromthe projectile . body 11, as depicted
in FIG 2.onkandheld weaonsgch as grenadedamrchpisc fiocardigly, it 18 copsidergds an

R e e T T s
SUMVARY5 OFwithin 4 badts\{Tduchl ad bevisappd ircthetprasemyepptisant’s smfisphterhationd] Pytentg
exi sting aya bl iea W H&rAodRo287.

One type of projectile of interest is a tube launched grenade, such as 40mm or
similar calibre, which are usually launched from relatively thin-walled barrels used in
man portable launchers, There is shown in FIG. 1, one example of prior art tube-

20  launched 40mm grenade.

The grenade 10 includes two main parts, a projectile body 11 and a cartridge case
12. The projectile body 11 has a rounded nose portion 13 that typically contains a
payload, such as high explosive of pyrotechnic matter, together with a fusing system.
The cartridge case 12 is attached to a rear portion 14 of the projectile body and encloses

25  atwo-stage burner 15 for launching the grenade projectile 10 from a tube.

Typically the cartridge case 12 is conveniently remo?able from the projectile
body 11, as depicted in FIG. 2. The rear portion 14 of the projectile body 11 inciudes an
axially extending recess 16 which may have an internal screw-thread for attaching to the
projectile body 11 a container for a tracer compound.

30
SUMMARY OF THE INVENTION
The applicant proposes a method of modifying existing qualified projectiles in

order to contain costs whilst providing enhanced functionality, including facilitating the



order to contain costs whilst providing enhanced functionality, including
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f or cont r okdhighoppacer is arranged for abutment by a nose portion of a following projectile to

provide an expansion space within the barrel and rearwardly of the projectile body; the
20  barrel including a plurality of ports in a wall of the barrel, each port allowing fluid
communication between a propellant charge and the interior of the barrel; said spacer
configured to allow fluid communication between at least one port in an adjacent wall of
the barrel and said expansion space.
If required the plurality of projectiles are retained together by frangible
25 couplings. The frangible couplings may comprise a solder joint between each spacer
body and an abutting nose portion of the following projectile, or respective spigot and
socket members provided on the nose or tail portions of the projectile bodies.
Preferably, each expansion space includes sealing means for controlling
undesirable spread of propellant combustion products within the barrel.
30 In one form the sealing means include a sealing device provided on the tail
assembly of the projectile. The sealing device may be selected from a resilient
obturation ring, a spacer having a wedging surface for cooperation with a

complementary wedging surface on the projectile body and/or a sealing band carried by



undesi rabl e spread of propellant conmbustion products within the barrel. 30
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combustion products.

In a further broad aspect, the invention resides in an external initiation system for
a barrel assembly having a plurality of projectiles axially stacked in end-to-end relation
within a barrel wherein expansion spaces are provided rearwardly of projectile bodies;
20  said initiation system including; a plurality of discrete propellant charges arranged
externally of the barrel for propelling respective projectiles sequentially from the barrel;
a series of igniters for initiating combustion of the discrete propellant charges; at least

one port in the barrel wall for each propellant charge, said port allowing communication

of combustion products into an associated expansion space.

25
LIST OF DRAWINGS
In order that this invention may be more readily understood and put into practical
effect, reference will now be made to the accompanying drawings in which:
FIG. 1 is a side view of a prior art projectile;
30 FIG. 2 is a side view of a body part of the prior art projectile of FIG. 1;

FIG. 3 is a side view of the body part attached to a tail assembly;
FIG. 4 depicts an axial stack of the projectiles of FIG. 3;
FIGs. 5A and 5B are side and end views respectively of a tail assembly of a tail

assembly;



25 LI ST OF DRAWNGS In order that this invention may be nore readily
understood and put into practical effect, reference will now be made to the
acconpanwagrodmemsngs in which: FIG 1 is a side view OPCHRAD2G0&M00ESY
projectile; 30 FIG 2 is a side view of a body part of the prior art
projectile of FIG 1; FIG 3 is a side view of the body part attached to a
tail assenbly; FIG.6A aeliB b side axlisatticiabend vigws haspgutiviebodfid e aglemblyG. 3,
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tail assenbly; FI@Q&&n&QBIbﬁ&éI cdnbiing brd?éo’@ﬂléﬁﬁélumn@@ tail R§sein®Bf;i | e i ncl udi ng
a modified formof the tail assenbly FIG 11 depicts a barrel fragnent

i ncludi ng det ai FEGoI0 ¢mpicts e bpmel q@@péwnthmpromﬂp Aralnding s modifiechapeit with
a nodified RALH a 1(_}]fbh&”urat ion; FIG 12 is an expl oded, partially sectional
vi ew of aprOJec 'thatail assenbly; FIG 13is a partially sectional

view of the pr OJFIB(GIN depidts b b&rellPagntenGinchdlinbedutailssofankateredl pasetianl v
containing.,an axial stack of projectiles 15 including the tail assenbly;
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can be 20 inplenented in varioud vari e purposes. This
descri pti omsdembiy;ven by

FIG. 13 is a partially sectional view of the projectile of FIG. 12;

FIG. 14 depicts a barrel assembly containing an axial stack of projectiles
15  including the tail assembly; and

FIG. 15 shows a modification of the projectile.

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

In FIG. 3 there is shown a side elevational view of a projectile that has been
modified by provision of a tail assembly. The tail assembly modifies the projectiles for
use with a barrel having propellant charges disposed externally of the barrel and, when

25  ignited, combustion products from the buming propellant are admitted into the barrel by
a port or ports in the barrel wall to propel the projectile. The barrel assembly will be
described further below in relation to Fig. 7.
The projectile 20 includes a body 21 having a rounded head portion 23 and a
separate tail assembly 22 attached to, and extending rearwardly from, a rear portion 24
30  of'the projectile body. The tail assembly 22 includes a spacer body 25 and sealing
means, here in the form of a resilient obturation band 26, disposed in a groove or recess
27 provided in the outer circumferential portion or girth of the spacer body 25.
The tail assembly 22 has the primary function of providing an expansion space

29 (see FIG. 4) between adjacent projectiles 20 when stacked in axial end-to-end
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way of example only. In FIG 3 there is shown a side elevational view of a
projectile that has been nodified by provision of a tail assenbly. The tail
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6A and 6B. The roots or inner ends 32 of the fins are spaced apart to facilitate flow of
combustion products into the expansion space 29.
20 In another embodiment, as shown in FIGs. 5A and 5B, the tail assembly 35
includes a spacer body 36 that is of substantially cylindrical form. The internal surface
38 of the spacer body is arranged to abut an outer surface of the head portion 23 of an
adjacent projectile body 21. The spacer body 36 includes a plurality of apertures 37
provided therein to provide fluid communication into the expansion space for propellant
25  combustion products.
As mentioned briefly above, and shown in FIG. 7, a further aspect of this
invention is concerned with a barrel assembly 40 having a plurality of projectiles 20'a,
20b, 20'c stacked in end-to-end relation within a barrel 41. The projectiles 20 here
include a tail assembly 35 substantially as described above in relation to FIGs 5A and
30  5B. The tail assemblies from inter-projectile expansion spaces 29 behind respective
projectiles. |
The barrel 41 includes a plurality of ports 42 provided in the barrel wall, and
discrete propellant charges 43 located in chambers 44 located externally of the barrel

wall. The ports 42 are arranged, such that at least one port provides fluid
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The spacer 25 may be fornmed as a body of rotation, or conprise a plurality
of radially extending fins 31, as depicted in the alternative tail assenbly
30 shownwaondeaios 6A and 6B. The roots or inner ends 3BcDAuRdve/nbdess are
spaced apart to facilitate flow of conbustion products into the expansion
space 29. 20 In another enbodi nent, as shown in FIGs. 5A and 5B, the tail
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36 of the tail assembly 35 facilitate flow of the propellant combustion products 48 into
the expansion space 29, the extent of which space may be notionally defined by the

20 barrel wall 41 and the obturation rings 26b, 26¢ provided on respective projectiles 20'b,
20'c.

If required, a modified tail assembly 35' for the projectile could be manufactured,
as depicted in Fig. 8, such that the apertures 37' exiend through a rear portion of the
cylindrical body 36', It is considered that this open ended body 36' configuration may

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

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

30  expansion spaces, as discussed below.

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

recess 57 found on the rear portion SA of the projectile body 51. The rear end of the
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barrel 41. Al though the chanbers 44 for propellant chanbers are illustrated
in the enbodinent as laterally disposed with respect to the barrel 41, it
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' smaller calibre to be used with a barrel assembly of a somewhat larger calibre. For
example, a 37 mm projectile attached to a suitably dimensioned tail assembly 52" may
be used with a 40 mm barrel assembly.
20 An alternative way of redﬁcing the change of blow-by ignition of other
propellant charges, is seal the ports 42 in the wall of the barrel using sealing means in
the form of plug members 49 located in the ports of the barrel wall. In the embodiment
illustrated in FIG. 11, the plug members 49 and ports 42' have cooperating wedging
surfaces arranged to effect sealing, whereby pressure from the barrel interior reinforces
25  the seal and (conversely) pressure from burning propellant contained in the chamber 44
releases the plug 49 from the port 42'. If desired, the plug members may be composed of
combustible material or include a retaining means to prevent expulsion of the plug from
its port,
The projectile 60 depicted in exploded form in FIG. 12 includes a tail assembly
30 62 having a spacer body 65 which acts as a retainer for a sealing ring 66 having a
tapered inner surface. It will be appreciated that the projectile body 61 is similar in
configuration to that described in relation to FIG. 2, in that a rear portion 64 thereof

includes a recess 67 having an internal screw-thread. The rear portion 64 also has a



In a mnor variation, the attachnment neans of the follow ng projectile 50

I ncl udes an internal circunferential recess 56' provided near a forward end
of the spaoedsis1bAdy 55, which recess is engaged by an potmandlsposst endi ng
rib 57° found on the rear portion 54' of the projectile body 51'. The
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inserted followed by the sealing ring 66, which ring is located over the tapered face 63
of the rear portion 64 of the body. The sealing ring 66 is then forced toward the

20 projectile body 61 so that the ring moves over the tapered face 63 and is wedged into
sealing engagement with the bore of the barrel 71. Subsequently, the spacer body is
inserted into the barrel and screwed into the recess 67 at the rear of the projectile body
61.

This in-barrel assembly process is then repeated for the remaining projectiles

25  60b, 60c, etc. forming the stack. The stopper member may then be withdrawn from the
muzzle of the barrel 71. The arrangement is such that, when (for example) combustion
products are released into the barrel through a port, the gas pressure on the rear face of
the spacer member 65 moves the spacer and projectile body 61 forward relative to the
sealing ring 66 which is released from the bore of the barrel 71.

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



66. A mating screw thread 68 is provided on a spigot portion 69 of the
spacer body 65. During assenbly, the sealing ring 66 is disposed over the
t aper ed MO2eEPOSti on 63 of the end 64 of the projececirathosyoossd, as
depicted in FIG 13. The spacer body 65 is 5 then attached to the
projectile body by engaging the respective screwthreads of the spigot
portion 69 and lthetorkeossisrstobd thintdheabgye eebbdinuinty hevetbeen pawsiedionly B2 ar e

arranged such 1 hat .axial.travel of .t l'ing,.Li 66 | s possible
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for external propellant charges associated with the ports 72 shown in the
wal | of téeeniedrie &1l withindhe binadscensi and @gnbitrafithe preserd ivxantign dgscsbettk of
projectgleﬁﬁg a, 60b, 60c are loaded individually into the barrel fromits
rear of” breach' end 73 with the aid of a stopper nenber (not shown) inserted
into the forward or nuzzle end of the barrel. The stopper nenber positions
the | eading or front-nost projectile 60a of the stack 15 longitudinally
within the barrel 71, and relative to an associ ated port 72. Most

preferably, the conponent pieces of individual projectiles 60 are assenbl ed
as they are loaded into the breech 73 of the barrel 71. First the projectile
body 61 is inserted followed by the sealing ring 66, which ring is | ocated
over the tapered face 63 of the rear portion 64 of the body. The sealing
ring 66 is then forced toward the 20 projectile body 61 so that the ring
noves over the tapered face 63 and is wedged into sealing engagenent- with
the bore of the barrel 71. Subsequently, the spacer body is inserted into
the barrel and screwed into the recess 67 at the rear of the projectile body
61. This in-barrel assenbly process is then repeated for the remaining
projectiles 25 60b, 60c, etc. formng the stack. The stopper nenber may
then be withdrawn fromthe nuzzle of the barrel 71. The arrangenent is such
that, when (for exanple) conmbustion products are released into the barre
through a port, the gas pressure on the rear face of the spacer nenber 65
noves the spacer and projectile body 61 forward relative to the sealing
ring 66 which is released fromthe bore of the barrel 71. 30 It should be
appreci ated that the spacer nenber 65 may include a | onger body wth
rearwardly extending skirt nenbers or fins, as described in relation to
FIGs. 5 and 6. Simlarly, the sealing ring 66' nmay extend further forward
al ong the rear portion 64 of



the projectile body 61 as depicted in FIG 15. 8 WD 2004/102108

PCT/ AU2004/ 000632 It is to be understood that the above enbodi nents have
been provided only by way of exenplification of this invention, and that
further nodifications and i nprovenents thereto, as would be apparent to
persons skilled in the relevant art, are deened to fall within the broad
scope and anbit of(Fh esent invention described 5 herein. 9 CLAIMS 1 A
met hod of font ing—éﬁggﬁﬁectile for the barrel of a stacked projectile
weapon, including: providing a projectile body having a payl oad, the body
bei ng adapted for firing as a single round froma non-slacked projectile
weapon, provi dingeshedid! Gssendlay pfoectilhdopribg detridl eobadstachdte prajiet tilssweariohy
bei ng ada te to receive the nose of the body of a trailing projectile when
stacked PPCAB8harrel, and attaching the tail assembly to the projectile
body to form J - d f e o
body 10 {01 2 SAEKE BBl P ApIRbHOCRTRRE A ARl B lipe oo
st acked pﬁgﬂeaﬁhhﬁﬁmﬁﬁ@ﬁﬁnkmcka$pﬂuaﬁﬂ@&&sp@e of ignition gases down the
stack, 3. A nmethod according to claim1 wherein the tai| assenbly is adapted
to all ow passa@@vmflg.ag‘v@pta%ﬁmeb)s&g the @mﬁﬁtﬂ@x@%ﬁéheéﬁéﬁrﬁ?@fﬂblwmnﬂ&é%&?ﬂr ®l
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fromthe sta tac e pro aving a assenbly
formed accor di Agachéngd the talr‘rﬁtsitﬁd)mfto ai’&yprpfeeu&dlbditgy ©l fairm a d@ckable projectile.

2. A method according to claim 1 wherein the tall assembly is adapted for sealing
against the barrel of the stacked projectile weapon to restrict passage of ignition gases down

the stack,
3. A method according to claim 1 wherein the tail assembly is adapted to allow passage
of ignition gases from an extermnal chamber into the barrel of the stacked projectile weapon,

for firing of the respective projectile from the stack.

4. A stackable projectile having a body and a tail assembly formed according to the

method of any preceding claim.
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