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PROPELLANT SEALI NG SYSTEM FOR STACKABLE PRQJECTI LES

FI ELD OF THE I NVENTION This invention relates to
waysweas7s or seal i ng of propellant charges in Pel/aAUR@MN000184

to stackable projectiles, particularly to a systemfor

sealing of a propellant charge inside a projectile to

prevent ignition of the charge by gases resulting from

ignition of the leading projectiles in the stack. More

particularly the invention relates to projectiles

whi ch may be | oaded into a barrel assenbly in the

fi el d  BACKGROUND CF 1 M8 Aok CTILES

A4 VIC oS mavi iy

stacked prOJectlle arrangenents or barrel assenblies,
such as the "wedgi ng" systens described in WO 94/ 20809
FHEOD\WWF THOINYENHEGQNt he "projectil e-to-projectile”
seal ing arrangenents which in WD 03/089871, for
exanpl e. The projectiles in these weapons are
THR ﬁﬁxve%lubﬁ r&@t%ﬁf ke Systemnfor @emmrgamf/prs@aﬂaﬁt daggdstinrethtioreto stackable
required prevent bl ow back nitjion gases (i)
piojestilear p@tlculmfly Froa ST Y S§9RgeRH 4 grogﬁlé@é ﬁgargﬁ dpside a projectile to

% zg{u'ursglg %F ﬁl% {ggr‘tﬁ/%és e‘éﬁlﬁ ;ﬁron?lghﬁﬁﬂ' dt9he leadlnrg projectiles in

tsuar use uncontr ol

tHegsl?dckl Plor®partibelaily dpeinbanionirelates to pidjdctitesprivpieotaybe. 1oaded into a

Wedgi ng systens generally formseals by interaction

b@eﬂw&eﬁﬂ&ﬂedééﬁﬁgb projectiles in a stack. An axi al

force down the barrel causes the interaction either

when the stack is |oaded in a barrel or when

BACKEROUND OFTHEIRVENEONhe barrel, or both. The

interaction causes a collar or tail on each projectile

to expand into tight contact wwth the bore of the

ADS%H@ and BY QBAlIII shaMs BReK b@él@tde{/élapedoﬁbmkwapons having stacked
pen |ng on the pressures involved, the expandi

ppajedtilo hrresgemeptsopreariel @SSﬁ@bh% isael a5ty "§Y9F1E1 tS&?terB? described in

V\%)?iélt/ écﬁsg‘@%ﬁ%@%f[gﬁ 81 f o > rB@dﬂfee[B ?Hé] e@ﬂlle‘c Q& Ag tarrangements

H&s &1 twot ed/og9sand fo Sé)ia@dple SHit proectibes embthesn: weapons are generally
developed Weapons t hat use medglng syst ens, .ca B of ioniti
caeh 5 608 {SnR S 85l A9 ORI RGN o PIUFBIO Aok of ignition gases
dgw%etﬁglba}felr &G, s@alhr%ﬂ)sfégh {sprsehBHoP pesfirised lg&des from ignition of a
eci al'rsed envi I"arge ‘force is usually
Je projectite inar smdkhwils esiallprause hmcenirdled dgnitinatof the propellant in a

i nt eract thin the barrel nust be
trailing projectile.

Wedging systems generally form seals by interaction between successive projectiles in a
stack. An axial force down the barrel causes the interaction either when the stack is loaded
in a barrel or when projectiles are fired from the barrel, or both. The interaction causes a
collar or tail on each projectile to expand into-tight contact with the bore of the barrel,
preventing blow-back past that point. Depending on the pressures involved, the expanding
part of each projectile is typically a soft metal or plastic which deforms into a
circumferential contact with the barrel. Various "forward", "reverse", "nose-to-tail" and

"stick" systems have been developed.
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sufficiently clean. Special tools may be required.
Subsequent shocks or vibration nay weaken the seal s
war@7nedoxe the reliability of the weapons. LoPQI/AU2007/000184
cartridges containing pre-stacked projectiles are used
for reloading in the field, but when partially enpty
these may be problematic for the user. Systens that
utilise projectile-to-projecthbl.e sealing formseals by
i nteraction between successive projectiles. These al so
are not generally suitable for reloading in the field.

HE. | NVE ' f
WEHBO Ve PreoRe e o ab odh of AFoh ob Briy 8) FElaf retoad and
géﬂéﬁralﬁyt RGPS IRHRIgEHt 4 fa@ﬁ)ry OF ofter kpetsdlistd eViedHnttat, alA large force is
alternative to existing systems. In one aspect th

usuallz mequiredriayforse thapegl pod thessug@cenithat mt@petcwrthle th%) parrel must be

Sl.éiﬁl ie n%{e]¥ %16‘1{ §§éc1éﬁ(' {oglssﬁla}zé‘%l aﬁ{u%ccﬁar S Orrlf E}%Jecﬂg'op%bl’anon may

ont afhi ng a

weslednett isesls aad rédiice the edtiabliity offi alwb ecapaus. rIed’r@mtrm@es containing
propul si on ases | nr@g t he b&rrel

oot Tificers Seb IR gn (Horg P paarialy empty these
nﬁﬁ%@ﬁ% % mb@iol iRysef the propellant within the
chanber

I's resistant to gases produced by ignition
of propellant in other projectiles in the barrel. In
odi nent t he

PR THa R, b hch BEaA G 1 P oo

s@de@rsmrﬁo;e%&reb TR salYRhré @t bdiRra3ly sURABIE Gor rkldading il field.
enbodi ment the exit is an aperture in a wall of the

chanber and the seal is a rupturable barrier across
t ﬁﬂer enbodi ment the seal is a

S&@m@ﬁﬁgﬂrhéﬁﬁoss the aperture, In a still

further enbodinent the seal is a thin barrier around

t he charge such as a bag, wrapping or coatl ng.and t
g Fhere Reomm,@iHog odifhs: Y GRIORKD BIEHIE BOpEROwH eHEnE Systeht for stacked

ppoﬁ%e leesr r dleft {oLB'rH?igé taﬁ ARQHLERRG e&ﬂgng ﬁggen‘rss. an

Fent propert € geonetry o
chanber. Preferably the seal not only resists gases
produc ectiles in

[ t .
thigns apechie ebioa en o6 peid e FEudd i & PIISHIE Mafiedg pppmel with

s{a@ﬁecpﬁr% HleS, iR 1l78: J3RARberl Bnfalifing apeorRilam &ﬁ?ée for the projectile,
formed by a noveable barrier for exanmple, the

ap ek Sionethewhambegdor teteabof prepulpinn gases intp tl@,q when the propellant
conta cent par.t f. P

BBt AP P P R B v

ti§s ERhdeEBIY ik Sesi¥hirt o BAs8broduced by ignition of propellant in other projectiles

in the barrel.

In one embodiment the exit is an aperture in a wall of the chamber and the seal is a
moveable barrier in the aperture, such as a valve-like structure. In another embodiment the
exit is an aperture in a wall of the chamber and the seal is a rupturable barrier across the
aperture. In a further embodiment the seal is a deformable barrier across the aperture. In a
still further embodiment the seal is a thin barrier around the charge such as a bag, wrapping
or coating and the exit involves a disintegrable character of the barrier. In a further

embodiment the seal is an inherent property of the geometry of thee chamber.
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i npede the passage of subsequent projectiles inside
the barrel. In the case of a seal forned by a

wo xpuoessis e barrier for exanple, the ruptured POT/AU2003/000184
of the barrier remain attached to the chanber and are
carried out of the barrel by the projectile. In the
case of a seal having a disintegrable character, the
seal should be largely or entgrely destroyed or
consuned when the propellant inside the chanber is
ignited. In another aspect the invention resides in a

PRAHAP 3o KR A0, 05 AP 205 00 B Bl b Bt n e
bftel CAMMSACHRA FA%e {daPPallfdenhandedibyahe PRBSurE BE tHhAkES In the case
IS ;?nlted, wherein the exit neans is opened b

off aysrial faymed foytamorsrbiayeartipn for gxarnele cthe gpe prepgnre %/r@y urge the barrier
. resi.st.ant to i.gni.tion of char.ges jde the
1 00%{12?1ﬂ%err ¢ O%?ggg%%(ﬁ?cep{w%ar%gﬁtg%ﬁ cr%’%#l%lgfé a chanber

formed in a larger structure such as a projectile or

barrel assenbly. The exit nmeans is typically an _ | ) X
Prgfranblyirthe tapspinBsolcihgswal By apraweidlgniaes nagsueatasilripwhich might
. def rier d ' : ntyai
G RLERY H A EIRTL IR At RErELPRYo B8 formca
bpaguinrableadmptiergfor axanplbghe kiptuned ansgionsof tetdmrnepemaim, attached to

thg ) e ST Bt (BARGTUTD B BISCELE ot G est OF  seal baving
a GRS Rble [8frdciefld 21 S RSLHRE, bH eﬁkiﬂ_@tﬁ{] H&kroyed or consumed

assenbly containing stacked projectiles w

when tegmolstiantsieside thy chembiesfis igrdtedbove, and in net hods
of loading and firing projectiles having sealing
systens as indicated above. These sealing systens can

I WAGthbOAsPeRt itixO limteatiph absddsalit aCialige Systefe pendeitbpallant charge,
_of other 'sealing interactions between adjacent )
inshuginess toj goatpinnr fhethreahargsy apdexif meanniy releasepef ¢abustion gas from

SLSSAARR, BEHAE Rl Bl SR P byl o
tHertherivathiatiechambedas id wsismayt @ligetioadf chergasrvitsadet the nontainer.

of features that are indicated in this specification.
Al'l equivalents of these features are deened to be

PRGN, MIRLUES 0 ApATBIIG 1|6 Sber S €5 st o
bate casidmelolywi The exds pmets fsotypivelly an aperture that is closed by a moveable,
rupturable or deformable barrier. Alternatively the container may be a relatively thin
barrier around the charge such as a bag or wrapping, and the exit means includes rupture,
burning or other disintegration of the barrier. The sealing may also be an inherent property

of the chamber.

The invention also resides in a barrel assembly containing stacked projectiles with
independent sealing as defined above, and in methods of loading and firing projectiles

having sealing systems as indicated above.

These sealing systems can function to isolate propellant charges independently of other

sealing interactions between adjacent projectiles or between projectiles and the barrel. A
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acconpanyi ng drawi ngs, of which: Figure 1 shows a
stackabl e projectile having a generalised burner
W@ B ei678i gures 2a, 2b show how propel | ant gaBE&FAU2007/000184
typically flowin a barrel when a stacked projectile
is fired, Figures 3a-d show a burner systemw th a
noveabl e seal, Figures 4a-d show a variation on the
burner in Figure 3, Figures 4g-f show a further
variation, Figures 5a, b show a further variation on
the burner in Figure 3, Figures 6a-c show a further
rner with a_noveabl e seal, .Fiqure show, a
scplig ﬁ@m&fﬁhlatkﬂ%w%ﬁ?saﬁf {8 apsizn SL6red esppRen Whishagsindividually
refddagbi@a pi voting seal, Figures 8a-d show a burner with
a rupturable seal, Figures 9a, b show a variation of
the burner in Figure 8a-d, Figures 9c, d show a

oo 5 344800 FREHEET iRl 4 SIS g it
thYsﬁ‘@e@iﬂc@tﬁbrp Al BguibAleme of ltHésEIf@ltlIres 41Q,debingd e de lﬁ’cauddal whether or
show a further burner with a rupturable seal, Figures
nat3xphcigdkedh o4tf urt her burner with a rupturabl e seal,

Figures 14a, b show rupture details for Figures 13a c,

Fi gures 15a, b show a burner with a consumabl e seal,

LB DOERBIGERES show a burner with a def ormabl e

seal ,Figures 17a, b, ¢ show a burner with a noveabl e

seal Figures 18a, b show a burner with a deformabl e

ed Fén%brdﬁﬁeriltgaof Bhe NRWeRi U DY tdRs@ibdef WitBlEsect to the
I gures , b show a burner with a defornmabl e

a@@aipanﬁndrmng{)ofwbw@how a projectile with the burner
Ir Up{: E?%‘Eﬁe E sliogvgq a Qack';{)%uﬂr(%%cﬁ?l% %aving 3 %gr\{\érghggﬁ "ififer \%Jtan a

Figures 2a, 2b show how propellant gases typically flow in a barrel when a stacked
projectile is fired,

Figures 3a-d show a burner system with a moveable seal,

Figures 4a-d show a variation on the burner in Figure 3,

Figures 4e-f show a further variation,

Figures Sa, b show a further variation on the burner in Figure 3,

Figures 6a-c show a further burner with a moveable seal,

Figures 6d-f show a further variation,

Figures 7a-c show a burner system with a pivoting seal,

Figures 8a-d show a burner with a rupturable seal,

Figures 9a, b show a variation of the burner in Figure 8a-d,

Figures 9c, d show a further variation,

Figures 10a, b show a further burner with a rupturable seal,

Figures 11a, b show a variation on the burner in Figure 10,

Figures 12a, b show a further burner with a rupturable seal,

Figures 13a-c show a further burner with a rupturable seal,

Figures 14a, b show rupture details for Figures 13a-c,

Figures 15a, b show a burner with a consumable seal,

Figures 16a, b show a burner with a deformable seal,
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Fi gures 22a, b, c show a burner with a defornmable
seal, Figures 23a, b show a projectile with the burner
W@bRooFiogasres 22a, b, Figure 24 shows a tail pi ecePCT/AU2007/000184
i ncluding a rupturable seal, Figure 25 shows an
alternative projectile, and Figures 26a, b show
stacking of the projectile in figure 25. DESCRI PTI ON
OF PREFERRED EMBODI MENTS Refegting to the drawings it
wi Il be appreciated that the invention may be
i mpl emented in a range of different ways for a range
of differ r.Qjf [ efo o) enbl i es. These
emﬁﬁiéﬁﬁzé’ﬁéggﬁé#ﬁr%@a&%@%@rﬁ%" only. Systens
r el aFigdret @84, heshovapouinshwiginag tefoagatilbeeapr oj ectiles wil |

appreci ated hy a skilled person and need not be
oo chiEnea b Reoa s Purrrigulics SEORBAEC Eypi ca

pr oj &q,,@? pon, in a cross
sectﬁgg{gkggi’g{sggﬁ%m ghgf’%?éé@?u € includes a
pay| Kigdres @A¢,al shew djrojestiehwigstha buereh éaliguees 20ael | ant
charge 11, and.,a tajil assenbly 12 . Primer 13 activates
t he 178 2% AhiRO¥ra PrEper it ¢ pentableseals opel | ant . The

Pr oj Bightck ©24,%, 84BAY 8 bulrer RethS REMARLR Rgse to tail
with a nunber of identical projectiles in the barrel
of tliguige dpard shvsaepipisetileorit the fhames of Biggtesy228.bnvex
out ef. sur h d to gorrespond with a roughly
concHigBt 1R GuS BB o CHREE AGirallel e 1 > Var Y ous
ot heFigheaSwhess aayliemavdgroRelé] ded, such as driving
bands, which inprove the efficiency of firing, and a
sy st Bgies 2op dnshert stacdingrf thy bﬁ%f@flfq indigpEsger her .
Because the projectile in Figure 1 is to be used in a
stack the propellant nust be seal ed against ignition
DESORIPIAONOF PREFERRED EMBODIMEN®Sapon after each
projectile is fired. In this exanple the propellant is
sealed within a burner or casing 17 which is resistant

RéERrrif3ab IR 8raRiho336R 81 B QhrcleddihaOthb fiveRficd RBY bk $plemented in a
The casi ng provides a chanber and typically includes a

raggepf diffarerdrvaptsi fon amengss of diffsrant esojecidésonmds barrel assemblies. These

di sji.ntegrates or, ot herwi se opens. uhder the .hi gher .
b RLBEIR L EReR Y HAY QbR APl Syt FRIED & fisopeapon which
fiRkk aRglrbotiled Will appredihit@ By aldRIRY @Ersoh Bd S&AInot Be 8dchiBEd in detail.

unaf fected or is enhanced by an increase in pressure

outsi de the casing. A range of other systens such as
PG R 1908 YRR S IR g g oy s
expiquledyfedni Thaddbjeciile inclutiéwea payload container 10, such as a warhead, a
probellant charge 11, and a tail assembly 12. Primer 13 activates the warhead and primer
14 ignites the propellant. The projectile is adapted to be stackable nose to tail with a
number of identical projectiles in the barrel of the weapon. Nose portion 15 has a roughly
convex outer surface shaped to correspond with a roughly concave inside surface of the tail
assembly. Various other features may also be provided, such as driving bands which

improve the efficiency of firing, and a system for connecting the projectiles together.

Because the projectile in Figure 1 is to be used in a stack the propellant must be sealed
against ignition gases which fill the barrel of the weapon after each projectile is fired. In

this example the propellant is sealed within a burner or casing 17 which is resistant to the
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internal casing system In Figure 1 the projectile is

fired fromthe weapon by way of an inductive system
whanwiogsean | nductor 18 which interacts with a PCT/AU2007/000184

correspondi ng i nductor in the barrel, and a signa

detector 19 which receives output fromthe inductor 18

and determ nes whether the projectile is required to

fire. The detector is typicalky programmed with a code

and on receiving a signal containing the code fromthe

i nductor, the detector triggers the prinmer 14 to

. Ite t h

bR AR S T S, B et
irdRIdes alskal poRi® Adidhtheveslhuptigs, esdraidp disintddrates Kt Bﬂherwwe opens

are known and need not be described in detail. Ara
ugder gl gigher éteswr@SamS&e the cAYAE GeIch pre Prgdusadt when ampeﬂant 11 is
g%ktgc? I@Q@ec‘\}ek?l g fs 51 1§tef'tﬁ a@fe g0k i @nﬂﬁ@&?[}? Fl*q&%s%sin pressure
i ndi prope gases are t al'ly

oulisile I’thc—bwsﬂ@ Mahieoﬁxaheﬂyswﬁls au&lt ax:Wedgememljug:bétWeen projectile and

weapo particul arly on whi his es edt
b3taH cRcstVeRn T9RF BALIEY Gl IREALEFUPEISS g1 ¥ickiRadftion o the
hﬁaﬁﬂQﬁﬁ?égﬁﬁ&ﬁs and the bore of the barrel are

genera arge enough to enable a sliding fit of
projectiles into the bore. Projectiles 20 and 2 1 are

| eadi ng ,and tr ecti|les respectivel fa
I e b el oo el T nsiBert P 055 of i in RS Sm baving
aR &dwRlor 1%t RhRA tintekdchs GRh l2eSRRPFUHAd ﬁﬁlué?tb@ 15 tHeNbdrie®, and a signal
projectiles to initiate the firing process. A bree

dpleer 34 $hishoreesives opt e 2ha efuciarel basd b erfrwaeshwhethel the
I
pgoﬁ%c%{lg Sbsaﬁel R%CP %e%‘i'l f’l @%t%cgtgljbﬁ ¥a ﬁop(%é%a&lﬂl%d AR §' code and on

réRi@igod é@nzﬁ @@ﬂtghuﬂig)dhe fcadec o thé irﬂubﬂbﬁ thodeteadr triggers the primer 14
barrel for hot, high pressure gr opel | ant ﬁas fro

tq égiifierthe proyedant |Téetd&te@rqrdm>aﬁ O 35 the grfigadyand enable primer 13.
Q‘JW?S%ttE% ﬁéﬁgﬁgg ézgwaféaﬁ{:%lﬂbgldfér S4B &ys@nisSoff this@dnd bt known and

gure fromignition of propellant
need ndide Masaribed of dq*JaidxjAeca:ngle of dthebtloctsiclan lveehars cal dwing systems are

he barr t, the rojectile 2 1 andreaches
tsﬁé’oﬁﬁb l ?‘Efe#%%?cm’@ ecgf % ? in projectile 21.
Wt hout sealing, there is a tendency for ignition of

the propellant in projectile 2 1. Figures 3a-d shows
Piguresepa,sly dndiente biowaplopellant gases e typigalbudisgfbuter fmthe barrel of a

d
B Bl P P 15,080 PRI b oss o
uBloaB&y id fel ﬂéi@STale@ﬁhﬁw Bdthwerc el prdfdceirk apdsthadoROofitit barrel are

noveabl e slab 3 1 which encase the
generally large enough to enable a sliding fit of prOJectﬂes into the bore. Projectiles 20 and

21 are leading and trailing projectiles respectively, stacked nose to tail in barrel 22.
Inductors 23 outside the barrel interact with corresponding inductors in the projectiles to
initiate the firing process. A breech plug 24 supports projectile 21 at the base of the stack.
The projectiles fit closely within the barrel, and usually include driving bands, but there is
generally enough tolerance within the bore of the barrel for hot, high pressure propellant
gas from a leading projectile to circulate past trailing projectiles when the leading
projectile is fired. In Figure 2b the gas (shaded) from ignition of propellant in the burner

of projectile 20 blows backwards down the barrel past the body of projectile 21 and
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propellant. Exit vents 32 around the casing are

normal |y bl ocked by the slab and prevent ignition
w@amemproduced by ot her projectiles from ent epCTigULdv2/000184

casi ng. The slab has an edge face 35 which abuts a

correspondi ng face 36 inside the casing 30 to assi st

the seal. An increased pressure caused by gases

outsi de the casing serves to.gonpress the faces 35 and

36 together nore closely. A spring 33 and retainer 34

hold the slab in place within the casing as shown in

Fi.gure 3h.. Wien fired, the spri. i ressed . .or .
reg IS R GH9F AT a5 AT (RO HIY o G R0BL SR B8 fis @ tendeney
fopdigriiioh Mlﬁe?wpeﬂﬁntaﬂi Projdetik 210 escape, as shown in
Figure 3c. The projectile is then propelled by gas
pressure within the barrel. A section though a coil
F%er's NG_Bshow & étygteﬁf %ﬁe%& b a%l'lcﬁg\’gﬁﬁér M in F i§ure 1, in order
xanpl e, al though other spring types such as a disc
tosprovitg sealinpehgaingt ligrdtivmshidie popblian dysethé¢rafrogctil@ases stack. The

tside th [ b f I h
DG TR SEraHNCe i SRR B ST B encase e
pRYENEE. ﬁ%ﬁt@mjbﬁ ﬁ?‘%ﬁ” 8 c3an areTmn%pwad&&pp/yltﬁacAw 8% prevent

a crush ring prevents the slab 3 1 from
ignitivprgeses prgduded by pihiargraectiles from anfering ¢heegasinge dhe slab has an edge

pressur.e has been reached.i nsjde the, casin his.
1, oSl s g EEPOTONE S oSS Jof FOEE PP @l fhe seal. An
ineAskdWpredsife ER5H by Paked o61BRIc AN PasilgeRPley t@B6mprees Metfaces 35 and
released into the barrel to propel the projectile .
3@iegerher eorp redeselye Anbpiéns Hi e gptainin 4 helshte cdth iscplaqnithin the

[ 4 r r '
oAt R RP e 3 WSS G, e hLEC NG QRS Bluhddby the slab
a@l tHel ighitioh @astsprodiced vatid dientsurhdiears pbleng esépanak shown in Figure

al | ows throughflow of gas, by way aof _ea}aﬁ;@ e, Figures
3adlhg Pspissiila Iy then propeled byagasgresswe s thedigrely st em i n

Fi gures 3a-d. The system now i ncludes a sprung disc 45

such as a belleville washer between slab 3 1 and the
Arettdomihoggl kregil 3gring B3 isdhewaxampgurs 3d issvvmcstinsexample, although

has al.so been i.ncluded with anor,ientatiqgn whigh is.
ofhi, SPHIEG PSP QT 6 Foion Serngs Ot Rl Bt PESOUE BF Syjigble. Gases
oI ShEQRMSD%rd Msle 8 Aldrd AVAY Holgh theEpriey. seal with

the casing until a predeterm ned pressure has been
reached inside the casing. Figure 4g shows the burner

after, ignition of 1he . .00~ .0f t
PR < ahih G REDB AL B IR, 115, svtem now
ireQutlel g@hRhirg. 40Rvigh @sevonts the Sitos ofmusdntyeessisy thatpring 33 until a

on the burner systemin Figures 3a-d, SI%b 31 iql o
predetermined pressure has been reached inside the casing. This ensures that on ignition of
the propellant inside the casing, the resulting gases burn cleanly and are not released into
the barrel to propel the projectile until the predetermined pressure has been reached. The
ring 40 may take a range of structures and operate in a range of different ways. Figure 4d
shows a circular grill structure which contains the spring 33 and allows throughflow of gas,

by way of example.

Figures 4e-g show a further variation on the burner system in Figures 3a-d. The system
now includes a sprung disc 45 such as a belleville washer between slab 31 and the

retaining ring 34. In this example, a second disc 46 has also been included with an
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Figure 3a takes the forma disc wth a bevelled edge
whi ch abuts a correspondi ng surface of the casing,

webdogoviovel y formng a wedge. Slab 5 1 is a sip@l/avueiodnoo1s4

shape wi thout the bevel. Both slabs seal against a
flange inside the casing to prevent entry of gases
fromthe barrel and the greater the external pressure
the stronger the sealing acth? The slab 5 1 in
Figure 5a is considered to be lTess effective in
formng a seal with the casing than the slab 3 1 in

ieBiHEn sty i iod ariB e B, o Einckimes feyd4be dites compress the
Jl£ RvaRTs 18 forhf‘a %a@@vﬁh thd @éfn%sunﬁf*‘a ?ﬁeﬁgﬁﬂ’nﬁleﬁ &5&459%5 hiiS been reached

alternative to burner system Fi gur es
ingifle theyeasiam t’ﬂi@r@ és |Shtg\>v$ﬂleckmntealaﬁsr gnjtamedf the progieliant and opening

bl.e slab 63 includ
45 S, TR Rots e oo fu e B s

propel | ant |nS|de t he casi ng. A crush ring 65, spring
F(é& and retainer _disc 61 are provided as before.
YTEY Add b Shesk sufistheriarisgion o i biress sgstg@smoraggnea Satdhlab 31 in

2\% etHlE gﬁes g&ﬁl é(ﬁi%g c\;{lfﬁref 9&[&%&&%@% \Qfglr(]:}{ gapvt.ltg cogels%o&dmg surface

qfrthe desmg’;eeffmﬁwig fotrimagl@yvsd@ ESlzftliJISﬂ;&d aQditnplef dlkch €hape without the
t%aﬂ Iab conpresses the ring 65 and spring
f .Slé P agpinséa emgpinsKs ¢ QEIHY pareNcal spity of gases from the
B‘ah’él Ml Qf drdiferRhe @)@ﬂehﬁ[‘?z Pafet debYr- thEls in'lfneg cﬁgn The slab 51 in
show a further alternat e urner system
Hgwe émlacwzﬂerm ttorbet lass cfmtiwgini Srmingvd mﬁm&x the sammm@lan the slab
evi l.l e, washer, cat ed. on

i.S G b
FiEEhe BRSSP R e P BdRIaRe Fisves NP Gaggh te slab 51,
aTd?@shqﬁggem Q{d&ﬁgleelgsqngggg the casing to prevent flow

of external ignition gases into the casing 60 through
vents 69. The crush resistance of the disc is
| r.1m ned i nt
ABLEEL St 0 BB R 5! SIS R0t o s svsom

t@as&smgm‘(bmmmﬁb 4 parietle] Witk taar Iﬁg)rélﬁléntﬁ 6p e%ﬁ@véﬁbwﬁﬁ@ includes
7a-c SEOMIa further alternative burner having
RpgRepinsdeys 04swhich weeumyothe jeatsaand seal Bmpﬁléqmtlmd% the casing. A

cﬁisﬁ%rﬁg &5, ddhi gh&ﬁa Sr e 69”&&@?)'}? e ﬁsaw ng@f%e%&nal pressure

a noveabl € sea a flowe
cmsed Gadgpitiens gasee ouusidsutuecetshg thgesthe ke fuethertiatonthe Néwts to improve
eaves togethe le i nltlog f pr.o

b Sl P oOF e oL el dnsiok e SREEG: e e are foreed out of

thd VamOSid theelBanPressiihe riidt 6l A §p?i%g GRS P‘l%urzg 6b Iﬁﬁd 6c show the
stronger the sealing action of the'leaves. range o

casing belern andafige fisag PEthefprepellentgesnsctdvelki nd may be
envi saged. Figures

Figures 6d-f show a further alternative burner system. In this system a seal with the casing
is provided by a sprung disc 67, typically a belleville washer, located on a slab 68 which is
typically threaded into the casing. The edges of the disc abut the casing to prevent flow of
external ignition gases into the casing 60 through vents 69. The crush resistance of the disc
is calculated to provide a predetermined internal pressure at which the disc is distorted and

ignition gases produced inside the casing are released.
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7b and 7c show the | eaves in an open position. Figures
8a-d show an alternative burner having a rupturable
wa@e@l/09wls0 suitable for use as the burner 17 POT/AUgNONB00184

1 to resist blow back of external propellant gases.

The burner includes a generally cylindrical casing 80

whi ch contains propellant, and a series of netal discs
which forma closure for the.gasing. Vent disc 8 1

i ncludes four vents 82 while burst disc 83 includes
corresponding sealing portions 84 which cover the

retai ri.ng .85 ;hal ds the discs 'th'n t
RS TS b0l i R e BRI e for use e
thdiboitnek 07 P BigukeL1. B goseaenflé R Hugiitrthadon cQﬁﬁ@SO axd ehidleable seal
to the casing is reduced by the overall vol une

7laira lapiee farar avdngleayes) 72. &rra messrisgustidaithsyburnes spiyes fo maintain
thg'lgeﬁfe Whlgere ﬁ%eoicﬁ%ggﬁjanmfnﬁg{ﬁﬁ)g(?%: @g l%gveg he open. Once

prop &b T nel € cas causes
agaupﬂmrs&pngﬁltb@gamgeg&mmﬂe e qasinp el thé stroeep @et sewldng action of

projectile. urst di sc .is_scored ot herw se
BORAET b rige PES’af VAR PRl B %eeenﬂ’aldﬁp%bec?%aged Figures
78 m@ﬁmw&ﬁgﬁra%sﬁﬁaﬁto})@ﬁ p8hgYe a predeterm ned _

pressure and/ or tenperature, and | eaves no significant

debris in the barrel of the weapon. Figure 8d shows

S, DR SR BB b e S A SRR for wse as

thEl With@s1 Bar Bigubd) 1t 3] RsiSXBISRI-Backt (Bleexfc@ﬂiihl piopsllf gases. The burner
includes a single central aperture 9 1 as the vent.

inylydes @ ganarplhpcitinper cnsing 8P eviielb senipins arapgliantnindgg sariss of metal
d1's&ewﬂlcﬁ\fbrglg g Cﬁ))éallquOFt C%%EI?IF ghrﬁcdlﬁ:%i laiglgludg fﬂuﬁ %Elﬁ[? 32 while burst

IOV as a sea ove € ven
dlBteBallmﬂﬁddS)Cbl’re@OhﬂmgQbﬁglgt ﬂstrraa:ﬁe&n ivhich dokrer thasienty. Aaretainer ring
8§g\|dt e purst_ di ri ous. str

c in pla u
plds s, disgy @‘Eﬁ\/ﬁ’éé@%g F @ﬁ% & operinesd tpéﬁlpm‘?lﬁ&urst disc to
grataheple%mﬁ FroRY S4B 8 y'ekte%ﬂ ttb gﬁé AhsiRE Y B&ubd by the overall

ypes an viron nts |gures show a further
valamie avaidabloin thé bamlpandmbbsesterhbwéwe tunst Bisgu riiesvedar, pressure caused

this, system.the r talner 5 coo erate i.th the burst .
by RbSHoD &1 PedtansTnngi e 958 SRkt e ditcrte Wipted fiFasing gases
whihtprope! thereBREL0 pdfdclle. tTRE bLAS BRE i ¥Brdd & ABIrWiRe ddastructed in
been fired. The retainer takes the form of an annul us

a ovayr whgchaslpbe¢50ire 2 iredictehle faslrien, eengeally7atoer pbayerd peedetermined
oS! PRPS: o ShAFETAAOEFIABRC LG KR B, BURAREL AP weapon
nghfe &bshonsgenailtscomse pdtRnscby edy bfetmimsle.or break from

the burst disc and their novenent
Figures 9a, b show a variation on the rupturable burner in Figures 8a-d. In this example,
the vent disc 90 includes a single central aperture 91 as the vent. The remaining
components are substantially similar to the previous example. Burst disc 83 and retainer 85
are provided as a seal over the vent disc with the retainer typically being threaded into the
casing to hold the burst disc in place. Various structures of this kind are envisaged to
enable accurate tailoring of the burner system to suit particular projectile types and

environments.
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away fromthe vents 82 is limted by the inner edge of

the retainer. The sealing portions contact the sl oped
wamwo7agw7df the retainer and are stopped bef or BCT/A®3007/000184

break free of the burst disc. Figures 10a, b show an

alternative to the rupturable burner in Figures 8a-d.

A casing 100 and jacket 101 fit together to enclose a

burst ring 102. The casing ang j acket include vents

103 and 104 respectively which have correspondi ng sea

p?rtions 105 on the burst ring. An indent at the foot

of t asi ng ¢reates.the encl osure far. the .bukst :
i ) i SRR VAR 7 T TG PR Bes So-d. In tis
syRtinh e ¥taGREDY $66pciREH iR hd Wist MRdcald toGediide Sheahigdihood that debris

External pressure caused by ignition gases_from

wiile hid lefiginghe pared] iaftesthi mesppetivstieiRetile hasbeestiigd plherginer takes the

seal .portions. |nternal e .ar [ Si We[oTRAE
g SR ENe qu i A BRGRLER B8 hchald &7 SEMIB' 8 Moped or
oglgi;\?igf’ﬁl’fag%@r; Ec{) %feérvu{e%e@lpfr)%ﬂfigg tS‘icolprf &:ﬂ&ieﬁglgg;ﬁli?ﬁdmstb% drs]ﬂ\the burst disc.

A s . £l gul € , W a
Thaﬁeéﬁ@g%}ﬂ&%;%%& band T;lga%l%gom ?}B%S: ciipf dheir movement
| > .g . 3

a\/\ﬁ??ﬁ c?han'pn{gh%ezsr il%ﬁ?{n kpi gcg&g%td ggggughrg acrgegi ﬁgm ﬁ%mg portions
caucitthe sjoped stirfidelof fkeswirfer andese stwppet bethee thenlbirerk free of the
bacthpn of the burst ring inside the casing. Figures

!@5,“% show a further rupturable burner system A

casing 120 is surrounded by burst jacket or sleeve

121. A disc 122 cl oses the casi n% once propel l ant has

Fimees 10aatstow Bhelicmslivgta the lruptarablechitrseripdigipe fa-dr &\ casing 100
seal spective porti.ons .1 i~n i. . .

P55 1D SRTE L B LR A 27 Rl AR5 et it v
103Gke1104ae§R08Ry WhidOhdRSqeResdmgdah pottiony 05 sn1tRS burst ring.

External pressure caused by ignition gases from .
Arcdpnigt hreofoetof the sasing eiRates hicqnc| e der &M%ﬁlﬂﬁh@ this example

G 1l§e1:s'sir}1{5‘lgl%rt{}ﬂh o@ﬁ?ﬁiﬁﬁf Ahb b theldl bR ded1RO sif¥stance. External
erép% Fant™>wi thrn- "1 fie Cas] ng causes the jacket
pEéSlsﬁﬂdnj_*awﬁ Duigniticdsgdses fibm leadingiprgjeatiles hetheentack, is resisted by the
rel easin as jnto the b | .ta,. |t s .
e 5l 0 Sl S a0 EPhebfS i g s
tﬂéigéﬁorﬁx&g t%%gtgréi%u{%rdm%le‘aﬁﬁ% ng b8Pk baetifto ipRselidRProjectile.

rupture portio . Adisc 1 cl oses the casing
once propellant has been | oaded. Each portion 131 is

Ff' §1§rg§?1 a?% s%rcl)wag %?a fog%tnethg blLlJI'nSéII:] 4P lgldgu%rs.el%a,sl!){rlﬁq}fﬂ%ﬁgmp% the burst
ring 112 has a pair of flanges 113 which clamp the ring in place between the casing 110
and the jacket 111. These flanges assist the sealing action of the burst ring inside the

casing.

Figures 12a, b show a further rupturable burner system. A casing 120 is surrounded by
burst jacket or sleeve 121. A disc 122 closes the casing once propellant has been loaded.
The casing includes vents 123 which are sealed by respective portions 124 in the jacket.
Figure 12b shows typical scoring patterns on the jacket, arranged in correspondence with
the vents 123. External pressure caused by ignition gases from leading projectiles in the

stack is resisted by the jacket. Internal pressure arising from ignition of propellant within
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channel 133 or otherw se asymetrically weakened

structure in the casing. The detailed structure of the
WO r9w7portions is intended to break nore rerdi/Ap2007/000184

under outward rather than inward pressure, as an

I nherent property of the geonetry of the chanber.

Mul tiple rupture portions are forned around a

circunference in the casing..{fhe seal which is

effectively formed by the casing itself is broken when

pressure inside the casing ri ses after ignition of the

ro eI | ant , .but unb

o 808 A0S e drotet PRt BRGPRE octhe AL VRS e fefosing gas
1nﬁhﬁ€bmﬂ&Q6%hl Nheipfojedifte.barrel . Figure 13c shows the

structure and rupture action of the casing in nore

detail. Figures 14a, b show alternative scoring

Bns e :
Fi ﬁ%e&ew l{gfé%& %f ﬁlgt?lgﬂo\f}.g)tﬁrg%g lﬁﬁ‘x{i/gssgeen Wﬁgg b QH{%ﬁg 130 itself
inohitisd d@t@‘ferlﬁc&ﬁ@nsoml h& dissilBg,cldases rtied assimn ohce @ropellant has been
pattern of cavjties 141 on the insi rfac The

lopdach £ Partions\ s ipined asa%amao’flﬁbﬂfﬁﬁf Sasbed areagsprigunded by a
c}{%frmélh@ﬁc(ﬂ's tﬂ&v&hé'é :Hg n?n&?i@dﬂéf] FeakRad R binyc@ir¥ ih hhé" casing. The detailed

portions o mat er | 142 I de the casing between the
styyroaoy of thd nesurarpricensi is instendadetol brealn thode raadilypindereoutward rather

nore readily in an out rds dire on un es
(R HRHRLTE i de &0 RTHE RRTL P, B GeUaE R igfer: Muldple
ripbie 515?)9&&15' 40 el afiiitd @fcinfiferdide Ciat 8¢ daBing. The seal which is
see-through view of Figure 14b. Figures 15a, b show a

eﬂzﬁmtwelw fhevichioy the dasing itse)f isdirekenculenmressircoinpige he casing rises after

ggllt? lﬁlg(lfij tﬁgtgrognz gﬁrgggé’[gr%rvr\}aagng glgg)foq{len %&%refaﬁbag\{consﬂémsgfes outside the
cdsthghadude® byAghﬁmeoﬁtheC@th'aomdprm iandie tHarek Néigses! 3f shows the
mat eri al nmay be suitable, The char % is confined by
StEUCETA @n%a)t%rﬁ&%m iths ﬁ@#n&jlﬂlé%msﬁ R% tihng 154. An
aperture 155 in the disc allows conbustion gases to
escape after ignition of the propellant 152. However,
Figheesridnyis shof altéreathealcoring pattwnsafme theueasing5s Fpgtafvse}ﬁa b. In Figure

ase 0 d | to t f
1fhe Tl SRS o i s ot e ot G REBRHEY B casing, in
rél&ﬂint 1000 pithGH B ok Bids lhl YAOWe Anidd BifaddaThe ?yafﬂerﬁéiafwglmmetrlcal

containing a o] | ant charge 162. A closure 16
amnqbltbe eslindricat asmn@tp thedcdsing m:lélss gxg@plee Redtively thin portions of

mra? %éi %’5@ rqlen &%u?é %!%B\geﬂl ﬁflee gﬂ%&g rl@egfanﬁ cqgftf%g T80 liftended to

rﬁﬂﬁl’e%ﬂe)feécﬁ@ﬂh% duwards irsbesn ambv@rédﬁﬁe(?d'fagglﬁon @ases inside the
ignition of the charge in Figure 16b, H rin g ]hr
burner. The geometry of the sCore lines and cavities 1s indicated 1 see-through view of

Figure 14b.

Figures 15a, b show a burner having a disintegrable seal 151 around a propellant charge
152. The seal may take various structures such as a wax coating which is consumable in
nature. A range of compositions and thicknesses of material may be suitable. The charge is
confined by casing 153 and a retainer disc or ring 154. An aperture 155 in the disc allows
combustion gases to escape after ignition of the propellant 152. However, the nature of the
seal and the aperture 155 prevent gases produced external to the burner from disrupting the

seal and exposing the propellant to unintended ignition.
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deforned into an annul ar space 165 forned outside
cl osure 161 by the shape of the casing, allow ng the

WO gourp3sm3 gases to escape through vents 165 i nP¢rau2007/000184
cl osure. The casing may be fornmed separately or
integrally with the projectile. Figure 16a shows an
internal sealing systeminplenmented by an defornmabl e
annul ar ringsl eeve. The annuliar- ring sl eeve is press
fitted over the annulus withwith a generally
cylindrical casing with exit vent holes init. and
then t The top and bottom portions of the unit are
connected to the projectile via neans not shown in

Figiies 16a.alyslsow a\lvemer thagingraogesingal G0 ¢c31taigin'gtaepiopglllainh eharge 162. A

AT RIS e SimRa g R B SEHES st dpes PAg fseal takes the
foste FfanREorhAbREHY IGloéHv\éﬁﬁ%j %he%@r’tﬁllels QW4 X PRRHE l".‘Q’typlcally located in

propel | ant gases to vent through the exit vent hol es
a charmbrs abowelths charee @Gn pgmtlom mé thsalch@rggfmtm@lrg pldy the ring 161 is

d&%ﬁédqgto ngglayg ace 165 l Ut s?cpe bR OSI ‘i 10 81 e of the casing,
#5dp° (AT PR

ap proprla € annu
allmmm{g the ignipion @ai&rtmemﬂe fesugdh wntanes inSthé @Io@inl&em"he casing may be
opel | ant gases are redirected downwards by the
Efg%ﬁpf“g’ée Iy Agindeerally, with thegrojesidedef or ned annul ar ri ng
and are typically directed through a further series of
vent ports in the | ower portion of the unit before
Figmtee t an ghdwe ahainteedal axedliggr epsirhi ingplérthented djyeart ideforfanblen annular
riigikeebar Mak anmilgtititg bReshBWEedshiéttadnoer itife afRusSivah®ith a generally
cyingficdl kasia Rethodxit Vg hBRS i RemdigkR i TR top dhdSottom portions of the
rﬁmdécrﬁe&te@fto tthe pri¥ant ivep rﬂe%ﬂéJ 'nb? Sh&M 3111 hik ed%@aﬁt SWhen the
lﬂmi' Ust igh Ucil@r prh&eYiR ks edgxyi}% #ide S Unit to the
{1&[ %Ie%yguké] rv{rlﬁal th?%xfuﬁ?x[enﬁ) esrde h& cﬂ Stiwbrds 2nd allow

%&m deesbends, %r%% Ty e ¢ & %gné s e s, T
Po'ghzfaw AicHREE i PRP B pTOPIRIE) 13 POt gppropriately in
Oréafv aB‘Fu fhENg e FRsHP ystpeae@ée%r@mﬁ 1R gnd is retained.
Propelize rgges e tediresier] dowpvards e The cuBRwledi pegled surface of the
defprazesianautas singtandcare Wmcablétdlmteéetbrq@gb@sﬁuﬁben wiriea o€ vent ports in
thpdower mortidin ef ghrenulibbefoteambeimgdbé ibaed and papelliby thehrojectile from
thariginetl sEigmer 1b showalthe funitt inenswdr stateewhiért shd anmidsrering has been
defvrgiedy eMhisngmbddigest bf @B ioRentid tdRires @hiyes folv panrt with just the
arRlak SleeVdhdQWRNEREELI9Tal Dh@butdf ERRIEA stffadd el Whidhahe sleeve is
ﬁt%&f kéﬁ?lrﬁf ¥&@fﬁcp9&én§ioﬁi QRSRg I mMdtHGhred aﬁﬁﬁhgin%?@téhﬁuld the sleeve

%1 hil e 9425; e@ﬁl@ssﬂﬁ&héﬁfﬁ%ﬁ Qr ¢lthd Qeformable
slg Q?g \}81%10?'%5 th% e¥n% ﬁﬁ:‘& ynk},s tﬁé F@xh‘l h)at% LR 1ne§ Ii?)%esguﬁre resulting in
a Bet?er gas pressure rglease prg fJ “fie annufa? chamber 3 n%d in part by the angled
supporting wall furthermore results in more even venting of gas from the further series of
vent ports. The downward or axial direction of the further series of vent ports doesn’t
direct gases directly onto the bore walls. The gas pressure release profile can be easily
varied by simply changing the annular sleeve. Whereby the projectile can be easily
modified for use with different propellents or for predetermining a different gas release
pressure profile.

Figures 1c and 1d illustrate shows the annular ring sleeve setup seal of Figures 16a and
1b2 in a fashion that demonstrates that it is most likely that where both the upper and lower
portions of the unit will arebe integral with other pieces of the tail assembly of a stackable
projectile. This embodiment reduces the number of parts for a projectile even further.
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nodified for use with different propellents or for
predetermning a different gas rel ease pressure

w@e@iiopaw73 Fi gures Ic and Id illustrate shows tPET/AU2007/000184

annul ar ring sleeve setup seal of Figures 16a and Ib2
in a fashion that denonstrates that it is nost |likely
that where both the upper and |ower portions of the
unit will arebe integral w thjgther pieces of the tai
assembly of a stackable projectile. This enbodi ment
reduces t he nunber of parts for a projectlle even

éhl%t Fb\gy%r? 1n]ce7r%<(ajls LA rggoar}gégﬁ%ﬁ%%gmiﬁg 38 S%Ergttegry@sher shaped

§ ‘f’%ﬁjr%rlﬁ ipgess ditted onto a
Sﬁt ¢, disp gpying glﬁglg@ Preps A dnto thg dolj ez @rrangement and

aé;g Y3 sangiching fauty gir tbodr. Hrqraﬁgmyémthreaded onto
tgqa, okt 8K pmgs flur hﬁ:elpolh@then hrgaded entbyositionsdeti that thg disc spring seals
aggimst the dewgronbfacerhftheutangmyn ke oppree poeidnaftthe thie Dothis version of
this qurteslgmérittopetBion bied primer ighites thermesteldni Mhic@ughOsdnt pofs in the top
muitdn bfiahe t'belt’diagrangadiidnd Gind eshriceaddi Biihinghsr o &Y&ﬁﬁ has reached the
meddiatndl predyard 4oy Qh@EbrIr@eratéRﬁeche RRELL E}HH Lh# ope s and vents,
TH firesshi® dt hicﬁ’ﬁd%%hé%rb HB 'b én3 ah fs'EﬁH ?ﬁ‘?ﬁe@ lré)sgt Sacking off

dRTald R Icid SRE He . ﬁ“ g u S of the bottom
ﬂo ex B?”zﬁé %lto as p%}(EVI %g%%?ﬂen@) P%%a lg %ﬁ disc spring
sur)e S0 HL§ E E’IE (}gst igipalnositign aftey FP%Ig ternatively or
élu A TRAtipR fsthee balt’ wiiengemens head may is

Vu Q%&fé}%"*’?’é Ay 5%%2®aﬁu%thﬂwhhérsc;sprels@of the embodiment

% g’(gkl? BRy bera bickiabhe Fpring: Weerblyt it willhieverhaud stap ibénverted position
%Y@W@é hesie¢rurtedt t he upper sur face of the bottom

portionhead of the 'bolt' arrangenent provides a

Higurew 084 aind si8bp dhistrhter shohea dirgitars phit wﬂlﬁoﬁirﬁéﬂtetom)gure 2 with the
défiferbndetthbt thé dist kpringor BlleVille Wﬁshérﬁls(iéﬂ)lgééd%lﬂﬁ’Q%bﬁJs gy regular
vadsh@lantll dosidBled AWIREEH thY @hYsHP dhBgdd hB @eéﬁp@ﬁ%m%gﬁ Permanently
deforfh o Ede@éﬂrﬁﬁgdtﬁreﬁufg set B thebcﬁ Ik s?ﬁﬁa%%@po)p £ad s Of the washer
Bt & W%i rhah 18 XQB% de ? T lgure

t hat tT SC spring he errbodlrrent |nf|gure 2C
-gtable s it will invert and
Eﬁ?@@ E% E Sé’f“ﬁ%rr “‘é&ﬁ@ﬁ‘&nﬁ% to,Righver 3 gvhereby with
ﬁ%&%wi at er. p1q,801f afrangamernt a1 cpmbiged dhe { washer’ shaped
giehd ° It prgifgimed mtopripieae dihis enbedimenhreduedsehe number of

Péit%@fémfwﬁ@}ﬂ?évelﬁéwhel\/l Il e washer) is replaced with a

non-springy regul ar washer and desi gned towhereby the
Asweghehe eitmdedenimofefipire Iyethbembudithemerofeiamnés ¥ to 4 are easy to
mieiifictrabndvn edetesnly. NEHe PALHELuL £Ras®dPrdflle of the embodiments of
fighies ROSE catt Qs vaRéPPREI P cRIngileh¥as A er’ shaped member or the
embodiment of figure 4, the bolt. Whereby the projectile can be easily modified for use
with different propellents or for predetermining a different gas release pressure profile.

Figures 17a, b, ¢ show a burner having a casing 170 containing a propellant charge 172. A
closure 173 completes the casing and defines an exit 174 for ignition gases. The seal is a
spring loaded or otherwise flexible ring 171 blocking the exit 174. The ring has a generally
annular shape made of metal or plastic or other suitable material. In this example the ring
has a stable configuration as shown in Figure 17a, with the exit blocked. On ignition of the
propellant gases, the ring temporarily adopts an unstable configuration as shown in Figure

17b or 17¢c, with the exit open. Once ignition has taken place, and the pressure of escaping
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in order to vent rather than flex in order to vent.
Figures 19a and 19b illustrate show a simlar unit

weedoapisent to Figure 3 whereby with the diffePenae2007/000184

that the washer and bolt arrangenment are conbi ned the
"washer' shaped nenber and 'bolt' are fornmed into one
pi ece. This enbodi nent reduces the nunber of parts for
a projectile even further. Aswi_th the enbodi nent of
figure 1, the enbodinments of figures 2 to 4 are easy
to manufacture and vent gas evenly. The gas pressure

l. i . he enmbodi f. fi 2 4
S PR Bl By T 3Bl Fohiawatin, & ol Ztay optionally be

intiaget] tordishe theoFing i@ S1BEQ AT teoBfpohédy Heay? be LR BN, toress fit or
he projectile can be easily nodified for ugd

er eby |
?Wlﬁiﬂw%ce&yéﬁéﬂbléme@n%r for predetermning a
di fferent gas rel ease pressure profile. Figures 17a,
b, ¢ show a burner having a casing 170 containing a
hgapel $zbitshovartgendraRernbticd RSRipered 73, 0 0PA @hfifg 11!31(¢ar_1lg1hclosure 183
e

' d defi it 174 f i gni .
1§38 1 haBther i aicholgh diseliint diRepitho PHit ki1 thisndgsa b seal is a
detRElabRUAN 8 PXhichl Bibcks HAE &it?g%ﬁtg%p? 135 ?fﬁléérl by a collar 185. As

annul ar shape made of netal of c or o
befire 4 engdweri generally anhilsr ehepephadet dfemeiahgr b&stia or other suitable

£ i.qurat | hown in Fi 17a, with the
ARy pEE RSB faRel ReRtgiE e ham i ebrafohgatet, Ghigniton of
propedlahte DIOTIRS fing/ dORARE Sndd? a8 Tr&RR BN hiwW %ﬁﬁg&%@g as shown in

shown in Figure 17b or 17c, with the exit open:
Fighe d Pbrppenigeibacenl. pl ace, and the pressure of

escapi nggas is reduced, the ring returns to the stable

configuration. A collar 175 may optionally be included
Figurémn1 $h, bishowi migarlationloaake bUihesk Fi@iRENSALS HB%IRE casing 190 and

ngr ea]gc(‘%d ress fit or otherwise held in place b%/ '
CQiP s efoﬁ‘géﬁw%‘!anﬁeb Bribanigt 194, sersainingopropelfant 192. In this case, the
sédit | Jog Uil : : LN and . ..

1 08 SRaRoln el WTOMAAH fleerft it 8082 P27 A fgition of the
puipeHarinthexlangd 8eformninthexit E¥balldving sediknitionaases to escape. A collar
idefornabletx Buﬂﬁ 181 thch bl ocks the exit, optionally
TgeesHag P Aaldabe seal mnlage- 185 As before the ring has

a generally annul ar shape made of netal or plastic or

other suitable material, and preferably formed
Figusetr 40%1 5 shewm bamenhieing conpopeutds castrg 2OGifoinonl bf a generally

oRNRAEL A 158 LD APS] BT I BE5PhEIE e o
comentiedll shell casing while the shell might be formed separately or integrally with the
projectile. A closure 203 blocks an otherwise open end of the insert, held in place by a
plug 208 containing vents 209. Propellant 202 is contained in the chamber formed by the
casing and closure. The insert is deformable in the vicinity of the closure and on ignition
of the propellant, as shown in Figure 20b, spreads outwards into an annular space 205
formed by the internal shape of the shell 207. Ignition gases then escape through the vents

to fire the projectile fro the barrel.

Figures 20c, d show how a burner based on Figures 20a, b may be incorporated in a
stackable projectile. In this example the closure 203 and plug 208 are integral with the,

preferably plastic, tailpiece of the projectile. The casing press fits into the tailpiece from
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Figures 19a, b show a variation on the burner in
Figures 18a, b. as before casing 190 and cl osure 193

wo eoomogsechanber with an exit 194, containi ng ppOpailk@mnoo184
192. In this case, the seal is a deformable flange 191
formed integral wth the closure 193. On ignition of
the propellant, the flange deforns into exit 194
allowing the ignition gases tig escape. Acollar is
unnecessary to hold the seal in place. Figures 20a, b
show a burner having a conpound casing 200 forned by a

gener indrical insert 206 surraqunded
o359, S BIOPALR A G ood5d P e PEeL aTAENY Bhae primer. The
taﬁgfélcé i€ ﬁ?énn&ag\é@éd %vﬂhhﬁlesxbﬁlhleadnfgﬁ‘&re beybf Rr ARebss section through the
parately or rntegrall the projectile. A

projastiler shogidsz theduknsr agal Wéh\mmllmdéh@ gierithpropellant has been

R B DR B VB DM ARTAG0g e
sl?ﬁe*ohﬁhe%ﬁis%u@ﬁ ﬁl@eﬁ&m&ﬁon.The I nsert I s deformable in

e vicinity of the closure and on ignition of the
propel l ant, as shown in Figure 20b, spreads outwards

g?ﬂ‘eg Sﬁ @{ﬁwl g.d:?ﬁH?% €0 200 1096889 3 R¥nfallfing gltogéﬁ'%ﬁ{t 239 aﬁﬁe closure

Ition gases then esc hr ough
1stﬂa>ﬁnmbby a HumtfdlsrcéZHSHecqwd)bﬁ[eaﬂll eepdneb2t hmtba\rensl 219. A retainer disc

G502 o 0% & B 1R o0 ELQ b 200y o
f&rﬁieﬁ ﬁ%ﬁ'ﬁp&ﬁw%ﬁ‘tﬁ)rﬁi ORI, Gor2&Inié] WM the?OBedViSe bpdne@icdR17 of the

preferably plastic, tail pi ece of the
cqcmmg bcmgloeunp‘eldetoc@mﬁng ther extaingy digc.i @r dgritien ok the penellant, a seal

R

véitts ! R@fuRBGReEshs W 1B b ftthebwet fieadre drb@libatwaed amds axa confined by the
cross section thr ou&f; t he pr Oj ectile show ng, t

injeimakshapeaf b retrimar §ise g bart diss anayrenveskensd Wecentral region 214,
ropel |

BhIRE e BT ARGED, LR py SORIIERBLES, 1 4

change in shape of the vents caused by deformation.

Flgures 2l1a, b s ow g, casi clos re.213

0 and
Figgiie 241 HipVpr pet teﬁ‘l’*ﬂ“"? 1‘32151];'%hé£Q: g P STLPle FGRRIE B35 containing
p Sﬁﬁ {0379C ﬁl%tﬁ%@eﬁ%ﬁ%ﬂh@ c@ﬁﬁ§ lis SrithpedVitd RotveY fhe closure

retalner 16 holds the burst disc and the
w]:mieprelfenalpib'ahﬁnmgtatﬁsmrt twltmilswﬁ'@e Wh}@lbatyﬁqglrmaﬁb @ows a further

SR OB SOE B BEL a5 L pFRATR) Gy o comtai

te0 Fdﬂ@ﬁérﬁ @2t5h§nd Gb@é G reife a s@hrht@ﬂ‘ﬂédu@é] Riéuﬁahl%c shows the open
ropel I ant, a seal

fc?rm gf these casmgs after ignition of their respective propellant. Figures 23a, b show how

burners formed according to Figures 22a, b respectively may be located in stackable

projectiles.

Figure 24 shows how a rupturable burner alternative to Figures 13a, b, ¢ may be formed. In
this example the burner is integral with a tailpiece 245 for the projectile. The casing 240
contains propellant 242 and includes rupture portions 241. Each portion is formed by a
relatively thin corner 243 which ruptures under pressure caused by ignition gases. Outside
the rupture portions the tailpiece includes vents 244. On ignition of the propellant the

rupture portions are opened and deform into the volume available in the vents, but leaving
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formed by the burst disc is opened by deformation to

rel ease ignition gases through the vents. Ruptured
w@oeoorioesss3 213 of the burst disc are urged out wecTAE2I7/000184

are confined by the internal shape of the retainer

di sc. The burst disc may be weakened in a centra

region 214, or using an alternative pattern, to enable

and control the rupture. Figufee 22a shows an

alternative casing 220 with a sinple closure 223,

cont ai ni ng propellant 222. The otherw se open end of
the casing i

[ ed t onfine the closur
ot Pt B e g 6B B 145 BReDITe oY Ol projectiles in a
stREIORM i2BiltsidE &Wa@iné %Hd 88 ¥Baffect the tritirelddresmrat i ve
casl ng 224 whi is sinply defornmed at the otherw se
open end 226 to contain the propellant 225, and does
t t .
Fks AU % MERRECE R e T S 8, RFSHIRNS: L Mhr care

alh@aReetto\ee proppeld @ﬂ‘ﬁlguﬂél IQuTIeSe ﬁﬁzﬁectibessehemsbomebdﬂdrterkﬁ loadable
fornmed accordi n%at o Fi ?{_ur es 22a, b res ective

andifaceessary ualogdidle ineths tigide di rhwe%anmlm Gpriec %@gmﬁ iegral outer
c%11§/gu%§d‘1§1ﬁ‘1*8h %8Htgm@ 'f)?cﬁ%hﬁﬁ“trﬁ@t Vr‘ﬁd &o ARt 3P stefh 252, primer and

'S exanp urner is integral
rethihihgarib @26 Pi aeumteﬂ45y frlor deﬂaaop synqtm,t phck a SpABng asivag?54 shown in

tal el 242 .and . ncl.ude p
schomatio e n el mas ke o areDi Ry PateBibfisapgvm ebove.
thin corner 243 which ruptures under pressure caused

by ignition gases. Qutside the rupture portions the
Fignéspl@cb showvl hmgie\mmpgt1lg4j4 Figoie 2§ miayi i Benstegkedn é’ro;ectﬂes 260 and

0 nt th ture partio d. deto
BB MO B NS0, SBTET g o 2
I€dtctor§ 263 &ueARe tHef bdried iMRRES withSinbedtors em the I’p'rdbjleaﬂes to initiate the

gases rel eased by other projectiles,_in st acE r?aﬁ_ln Tt

fisingspraess.n e daesch Hlug o4 sURISELs Projeet etzﬁ gsg of the stack. The

pg rétllg ? nef eﬁle2a5sl§cﬁ19 1t Qi by oréto?ocﬁ@%ﬁel and usually include
8 ect P16 a a non-exptosive smaller cal

dalkrlrtgrmas \bet therd Bezepemajigendugh to]fera‘ﬁcg mmmthe ‘meesef the barrel for hot,

projectiles are als |nt ed to. be | oada b N
highe Bresss PiapRHan 236 %ro,nha ngl}g }érpﬂac? ile 1O Girenla gg(gﬁgltréuhn projectiles

WG Rk Ok&fihd ge?JFgﬁe B ﬁréﬁ egf glig@et ®h 6 dgd@Qngéﬂd)'\@ﬂoﬁh ignition of

contalns pro 1, an i nductor and detector
peyysdilent id5Re bpmemef pmmttllee?.@i)l biowg bmlmar%@om theahasigl pgst projectile

Qtéliﬁ tq%gté)aﬁ’]p%yt em a{| dgeanﬁi { l\)/f)a/ @eégg)lpe‘cll?gm IBrBJectlle 261.
Gﬁrfv’éﬁt‘idﬁa?&n%@%@ Qeaqlﬁg EHASA OWaid m&glng mh Gl esbe&aploped.

show how the projectile in Figure 25 may be stacked.
Projectiles 260 and
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261 are leading and trailing projectiles respectively,
stacked nose to tail in barrel 262. Inductors 263

woigioess7s he barrel interact with inductors i nP€hau2007/000184
projectiles to initiate the firing process. A breech
pl ug 264 supports projectile 261 at the base of the
stack. The projectiles generally have a sliding fit
within the bore of the barrelj7.and usually include
driving bands, but there is generally enough tol erance
within the bore of the barrel for hot, high pressure

Cﬂgﬁﬁgllant gas from a | eadi ng prOJectlle to circul ate
past “trailing projectiles when the |eading projectile
is fired. In Figure 26b the gas (shaded) fromignition
of propellant in the burner of projectile 260 b] ows

Lpackinareisctiedr ush e Hhard Wihsplurlis] efstaqked pepjectijgs; mslpding:
seal | By deh G&%afn%h c[%r%p@lﬁlg %/Lhafr%fok Bl !3;%8? Qf the

propellant I'n nventi fornms of
seal amexis fron ‘dns cnhambext fmr treledse o pgopudsion gasek Sutolthe barrel when the

I ectilefor use in a barrel
prﬁpn@l?ngmr}g%eatg?gegppg &d projectiles, including: a
Cha"@ﬁ{ov‘éé’rﬂé ak4ll B8cidnd 'ﬂ%p@)lli Michcl pr@ﬁe(f QSI {iflon of the propellant
rojectile, an exit fromthe chanber for ease

withinpie ehaorbey hutels r¢snstcant tm@nbmnroé lotheh eropleH@ltpm tméiarrah and
' ted t b}
b1 kPG SERE s hieh Rt Sab il etbeafnPih e b 3" e

propel lant wthin the chanber but is reS|stant to
ignition of other propellant in the barrel, and a bia
2.menbArprojerily ageqdingiin slamal whereln bagaaldmamoviable S&qbeand the bias

m@&‘o%r 1|s % sgfhn%ra% fetvilfe% ﬁ&o éldé Elgl lga%lé:&@fn ox\éfcg(ﬁ ﬁéd@aﬁlh[ﬁe slab.

sea veabl e sl I as ne
spring, a Belleville masher or a crushabl e nenber

Ioc ed benaththe sl ab, . 3. e accordi ng,t
3¢l ai ‘%ﬂ Propest %@Fc‘?rﬂ‘é‘gutﬂ ﬁ&WehA@‘RL%‘JC i‘éfll’ﬁ%lvﬁwst SF@ add below the
mB@é’a%?ebéeﬁl &ﬁﬁh M&;&H«%gm&a&% A¥hddyement of the

seal . A projectil use in a barrel with a
pl ur al | ty of stacked pr Oj ectiles, including: a charrber

cont i ni.n ropel | iectile,

ot AEPORTE R ERR T P L Bt b T PR G o flbine
i Nt 0g &K@nmrbbﬁbm\i&tg&npﬂobaldm elRegd Pthd frojegtilef ed to fire
the projectile, a seal blockln the exit which is

openatesy fiognihe) hamber foigelgasspaii nrapilsion @ases intoethe barrel when the
propellant is ignited to fire the projectile,

a seal blocking the exit which is opened by ignition of the propellant within the
chamber but is resistant to ignition of other propellant in the barrel, and

wherein the seal is deformable between a closed condition and an open condition.

5. A projectile for use in a barrel with a plurality of stacked projectiles, including:

a chamber containing a propellant charge for the projectile,

an exit from the chamber for release of propulsion gases into the barrel when the
propellant is ignited to fire the projectile,

a seal blocking the exit which is opened by ignition of the propellant within the
chamber but is resistant to ignition of other propellant in the barrel, and

wherein the seal is opened by motion about a pivot connection.
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chanber but is resistant to ignition of other
propellant in the barrel, and wherein the seal is
waledognowmid e bet ween a cl osed conditi on and an BEEAU2007/000184
condition. 5. A projectile for use in a barrel with a
plurality of stacked projectiles, including: a chanber
containing a propellant charge for the projectile, an
exit fromthe chanber for relgase of propul sion gases
into the barrel when the propellant is ignited to fire
the projectile, a seal blocking the exit which is
opened by ignition of the propellant within the
chanber but is resistant to ignition of other
6P" Op%ldlbraj%t:tﬂerfpf 1R iRamagbl wiahs Fﬂﬁﬁft? of sfablfédéﬁ@ﬂecﬂilés, including:
opened by notion about a pivot connection.6. A
pr oj echarhkerfcontainieg & propebant ebargofarihaprisiaskils.i ty of
stacked projectil.es. including. e 0 i
ot op i Cafiiinh Gt 5t BroplSfsh Fas MR it when the
piipelhes feafted &) @R3Ee projedtipul si on gases into the
barrel when the propellant,is igghted,to fire the

pr oj &ceql blocking dbg exf ¥éushniy QnTRShRY deriHpr KT itae Broaplapt within the
J &L . . .o C but
o bttt {5385 0 SerP A R proiciBh o i eRAaRr U
bar r e¥hercin thevdx@ria¢lnddshmeex intore ments ehad thersealgnclpdeseone or more flaps
vents and the seal includes one or .e f.l aps over the
YIhe Ve Bl PRI bl Rgghpyres isuint By
ignition gas. 7. A projectile for use in a barrel wth

a plurality of stacked pr o{ ectiles, including: a .
7c hantdeprogestiteafon bsegina hrrshwith ampluralifarod stecked praiectiles, including:

proj ecti | an _exit from.the,ch e . ease of

propdi© F“E‘ﬁérgcé’%aémpﬁtaé’r?@a%gpgrﬁqgvﬁw%ﬁ%ﬁeé&g%’opeI | ant

I s | gRidkadrém thé Eanithe for Ricasé bf propalstragashd ok ithegbdried when the
exit which is opened by i.(I;niti on of the propellant

prénchlant is t@l@ﬁwrg@thﬁmoﬂ%l sesi stant to ignition of

ot her_ pr I el . r . [ ithi

s i Saf Bkl xh SiAPL Gene@BY iBREOR o fhoprylAtar witin the
cBEMBEI it podekibanoo ifhities obbtheeakpedat in the barrel, and

wherein the seal is integral with the chamber but is ruptured along one or more

points or lines of weakness.



