WD 2008/ 119115 PCT/ AU2008/ 000445 - 1 A METHOD OF
MANUFACTURI NG AMMUNI TION Field of the Invention 5 The
w@e@sent1s nvention relates to a nethod of manuPEIAULG0B/O0445
amuni tion for firing fromthe barrel of a weapon, and

in particular, but not exclusively, firearm

ammuni tion. Background of the Invention 10 A common
firearmball type amunition, .ag apposed to shotgun
amuni tion, conprises a netallic cartridge case

contai ning a vl ropel | an ' riner fixed
in a base of 8h§E%§§é §ﬁdﬁ§NB€?%£?£%$8p?%ﬁgﬁFFFgN

rel easably 15 pressed into an opposite end of the
cass. o el this ftﬁkpe%t .o{n amunition is in use, a

fir i primer which in turn
produces a flanme to initiate deflagration of the

sPr epgl |p?c"3§serﬂ§ iR Rheldantt e Hefd agnales,d nsH (iIr?a_rMFacturing

case, it produces |arge volunmes of 20 %gs whi ch ejects _
t h@WN Il fRhjfeidtine frmthee Raggel qf Ghavqangy, and in
t hedndilail dhr @igh ridte harlngdivefl i, he iweren anfi@Mtion.

whi ch the ammunition is fired. The manufacturing

process for this type of ammunition is 25 well known
andBaadgtauwrel yofStule dhtvdrgriwer d. Typically, the cases

are fornmed by a stanping or drawi ng process. A prinmer

is loaded into the base of the cartridge, the

caft et ifirepwR thelgr dpeld @mmundird drhe dsuldposed to

Pr Qirefidurt atrh e d SortS Wdph iMRAE Dinet Qa8 RGAUACRES case
30 pressed into the cartridge. The present invention . ,
pr GBS A 1 LM SefuPIOPGLLRGE prddds & afdmer fixed in
pr ediees aflidHereHe tate Dbu@matnidd @rojdzrtdle releasably

1SSU%@%'ség fﬁ?%'éﬁ”%gﬁéﬂﬁte end of the case. When this type

of ammunition is in use, a firing pin impacts on the
primer which in turn produces a flame to initiate
deflagration of the propellant. As the propellant
deflagrates inside the case, it produces large volumes of
20 gas which ejects the bullet or projectile from the case,
propelling the bullet through the barrel of the weapon

from which the ammunition is fired.

The manufacturing process for this type of ammunition is
25 well known and relatively straight forward. Typically,
the cases are formed by a stamping or drawing process. A
primer is loaded into the base of the cartridge, the
cartridge filled with propellant, and the bullet or
projectile which is usually made by a casting process

30 pressed into the cartridge.

The present invention proposes a different manufacturing

process and produces a different type of ammunition.
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In the clains of this application and in the
description of the invention, except where the
context requires 5 otherw se due to express | anguage
or necessary inplication, the words "conprise" or
vari ations such as "conprises" or "conprising" are
used in an inclusive sense, -iZer to specify the
presence of the stated features but not to preclude
t beampnesendce the addienicdonof further 10 features in
various enbodi ments of the invention. According to
one aspect of the present invention there is provid
aImeﬁh@dCéﬁlmﬁngﬁaéb&§|ﬁ@péﬁﬁﬂﬁFPPoﬁnﬂanfFPPn@eSFFbﬁFlon

oQaEh%l19beﬁtW%ﬁpoexbagtnahe@a epEpEbaLBgL Feytipgsa
nmoul d havi ng an |nter|0é€surfa e; pIaC|§%aa core in

tﬁ@heﬁw&ﬁé P8 EOdEEETESEasPPAYIGI HhBEGEER  FKe core
aﬁﬁpgh@atuﬁhert@b wumFacepomptneducongvarhaqmehseduch as
sQl I di teria ol c ng..voj.d g
tﬁ§°@8F&SFFonPFheC°E869 %8crggteaggga%n 7h; lnEEHngQ
Wgietizegpens .ottoo spke 129 Sppopireecand; ofeﬁévuﬁgatﬁé features
L&l il ErogE%E ;Eﬂe re@EQGHC@raaQHQtQ6h|b§ b@é¥her

having a clo opposi te end,
dépasivgiesg 1a wﬁéaéwﬁaﬁmbpﬁlmﬁétéa9ﬁt§ e %H@eﬁE%HBd nmay
further conprise sealing the opposite end 25 with a

. T I Th
sool e Skl oy Some oo g, B T gk bt bk
seatovidlethe seahod pfomenefbodiureny, ammnnnhgonhéogeﬁnrlng
nﬁ%@phgp&kﬁ%gﬁogflgu%ég ﬁn%hgr gethOEo& ?1%9& FeodRing a

N a nann opro uce a seat VOI |nto
whricofi ¢t e viingu @mle@tﬁxﬂéwuaurﬁaéﬂs PoaEHRm dupBReVWER the

2QQQh%ﬂ%%J%r%ﬁﬁbéU%OQQ@QQQ %013 beelkdhf tat tepre thE the

seat. Int nmbodi nment t seat v0|g lg cinc L%r L0
sHape e rpryFiese &PFSG?&Flgga? dtauRiAGY PR éﬁl table
ahi-@leRala me@dmm@nbasthagcobedvayemev1pgouhdedowetﬁram the
pluralit ongat ed roov a b

VaQ$¥| ggv fav1ﬁ o Whlcﬁwgﬁ %thﬁ Egehé onto the

opposite end removing the materlal from the mould to

produce a projectile body having a closed end and an

opposite end; and, depositing a propellant in the cavity.

The method may further comprise sealing the opposite end

with a seal. The seal may comprise a primer.

The method may further comprise forming a seat in the
cavity for seating the seal. In one embodiment, forming
the seat may comprise configuring one or both of the core
and the mould in a manner to produce a seat void into

which the liquefied material flows to form, upon




material flows to form wupon solidification,
corresponding ribs along the inside of the cavity. In

wa piog/1etibodi nent, the seat is forned by ends BET/ALZ008/000445
ri bs nearest the opposite end. 10 However in yet a
further enbodi ment the nmethod of formng the seat may
conprise placing an insert into the nould, the insert
havi ng an open end di sposed i nsizde the cavity and
i nboard of the opposite end, the open end formng a 1s

l'ip insjde of the cavit the Jip.,constituiing .t
s TS e T het nodA i ity ey sea
corpricgel s formiwprann ndede o aoiotypdeche iqisentlan ddeE or

cory (ﬁndI' r 4 A d th in,
the%fnns_ert I}s_ Oatlre&'tgfé%alr]tged_ | n%ﬁ“‘g& eglrto'j gck{glo Ilééjq'ﬂbeo y%;vv%é%

t hPTBFElads Widitb\eed 1 yradn thhe fpredjcagatiad Issppvemehich
snegéi%ﬂ@wj{wrxic{RQISdPiméQia{vqrt ,ngrt&ﬁﬁ%fidM tdlhe'it]%!diﬂafied
and a spigot_extending axially frqoqmithe ug. In iI's _
25 “@\‘Ft?dﬁﬁa%erﬁl,o"f%etcgr%%ﬁf‘bs E@W%% gpFresponding
spigidds albrey ftiam ingsiafe tdfe thaulchvimyy .compy it98l § GmBoiment,
t he ,noul fromat |east t S rate .parts whi ch .can

bo B ddhe HOPAd LI i SEPRHA TR ek G
movabcapdret rgl. facilitate renoval of the projectile

10body fromthe nmould. 30 The formng of the nould may
further conprise formng the nould with open opposite

fi HQWeMRE St offt enda? measid mere thieadiatdiast athdorming
COltthd Nseddte miBM| brgiNyd R ditgelE NGhsdite G tHY Gould,
the nmould fromthe first end, %Ff gg%quUQ| g .the ,
| i bt e St Van%mpﬂpﬁrh&r%g oY * iie cavity
I ntamd hemboard dff ahd predard esdd. tGee o dimerordiing a
t he .net.hg nther__c ri.se f.arm e _or re

i slcllfrrflenrsgin | Zﬁg ng‘CrhoeovC{easVCll%lr?)’t chlel nl?L r i(%?lStSl}r r{:alcneq otlf.ﬂje seat.
the nould into which the liquefiable nateri al

The placing of the insert into the mould may comprise

forming an insert, placing the insert on the core, and

inserting the core into the mould, wherein, the insert is
20 retained in the projectile body when the core is removed

from the projectile body.

The method may further comprise forming a core with a plug
and a spigot extending axially from the plug. In this
25 embodiment, the grooves may be formed along the spigot.
The forming of the mould may comprise forming the mould
from at least two separate parts which can be brought
together to produce the casting void, and moved apart to
facilitate removal of the projectile body from the mould.
30
The forming of the mould may further comprise forming the
mould with open opposite first and second ends and wherein
the placing of the core in the mould comprises inserting

the core into the mould from the first end, and
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flows, to form upon solidification one or nore
correspondi ng circunferential flanges about an outside
surface of the projectile body. Wwen the projectile is
in 10 use, the or each flange engages rifling, and nay
act as a seal against an inner surface of a barrel of
a weapon from which the ammunftion is fired. Mre
particularly in one enbodinment the nmethod may
CQﬂEkbaacQﬁgftgérnguEBEedDmhdersaltbampaiaﬁngnpquring the

di anet er y LS h di anmet er
DBA5FTE RS 65?Pelg |ﬁ°3é8.?§0& g?ﬁesggégﬁn%ggentla
grooves may be forned of a depth so that the

E%E %%%?gﬁﬁg Elnggﬁehﬁ¥€héa ﬁﬂygfugtﬁaﬁt§6mprlse forming

gPO6Ver @Pﬁﬁe?é?céﬁfﬁﬁén5éﬁﬂeﬁrogﬁeﬁnlﬁntg%tépﬁﬁféor

eghedbpents the meuld mﬁyob@hmantHedlmqnbf1ab1e material
ci rcunferenti al r|d e ab? h its nter| r&ggg
5 ab

wWhitOHS / Gﬁoﬁ°§8P|&P Fc &P S?C? éoplquef
ﬂ&be&e&bonﬁdmgscarcumfeeepomdﬂnglangeanﬁbpehtaalOUtSlde

b
P ERENEF Soaipi T SoBePECE b B dnghneio AeCRRPTEEERte te &n

i msehe tiier @urme@pélmf;langgr epgagepnTifdang; handeBpyngct as 2

Mg g, 69%%‘%ns%ﬁhe@géhﬂ§hcénofnaebarebﬁcaﬂfafﬁéhpah from
surface a barrel of whi ch

aifiielt o8 ﬁ@mﬁpﬂééonlﬁsafééFgatlon Betﬁﬁ§t§6ularly tnoone
eghedidieRht the eetewdl eaagntbabrisdgeomiygbeingetbe mould

5052 CABo TR FORCeE P Pe oty A 2008  F181 16=n 2 bore
Paﬂaﬁuz&@emoemsm barrgti ef IMe3ddlpivon ©iet he
Dfawc%%% @Zg&%q'a@%%oqt? sthe pg@sgeymbavemt LoRewth! sBOVhat

escri exa e only with reference to
th@6a6€@Wﬁ§@W n95fdﬁ§®ﬁﬁg§avﬁ #Ri PHECE GiPBeFSTi s a
siflepedieMati<an @hedel @f. oshabb ehdawmeukdp; is a groove

diameter of the barrel.

In an alternate embodiment, the mould may be provided with
a circumferential ridge about its interior surface which,
upon solidification of the liquefiable material, forms a
corresponding circumferential groove about the projectile
body. This embodiment further comprises the step of
engaging a sealing ring in the circumferential groove. 1In
use, the sealing ring can form a seal against an inner
circumferential surface of a barrel of a weapon from which
the ammunition is fired. 1In a variation to this
embodiment, the circumferential ridge may be one of a

plurality of ridges each forming a circumferential groove

about the projectile body.




used in an enbodi nent of the present nethod of
manuf acturing a projectile; 10 Figure Ib is a front

web@gatdioh view of the left hand nmoul d shown PCIT/EU2N08/@00445
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la; Figure lc is a front elevation view of a right
half of the nould; Figure id is a side el evation of
the right half of the 1is nould shown in Figure |Ic;
Figure 2 is an end elevation of ghe nmould with the
right and left halves shown in Figures 1 put

together; Figure 3a is Si el.evation view of a core
i ngflllee{ es 1 %’.lon (@) qi S5 CE? aw 11l e net hOd; 20
Figure 3b is an end el evation view of the core shown

in | QU W ' S| | evat.ison ;
o B i
Fi qUf &b 9fs eFpTEhke @ehvatidh viedfigrsmashd x diie srpmpanying

I N qrwigiren 4diidiigure 5a is a schematic

representation of a core and insert that may be used

in a further enbodi ment of the nethod; Figure 5b is a
parRiqresect i ion &ievdofelaevatint off 30 laftunidlivrof a mould

manufactyred, }%@E‘df&‘?g" U Jd dnsert shoun,d e
Fi gure 5a; and Figure i's a pa iSAl-cut away view of
a mendf agfturimaird toxsey sadridfesct ured in accordance with

an Eerhad Mt o of .06, PrEs8M Il fAldw Bt IS 1eft hand mould
Det ail ed Description of the Preferred Enbodi nents

Entfdtawrenks BfI4iRe Jiesent nethod facilitate the
mantfagtdire: ofs aimivdritd e Sfadie tWiRs S W ihiRfhd MSLf of the
Aperlloiucla({]_t' s co-pending international publication no.
VO ;
Figure 1d is a side elevation of the right half of the
mould shown in Figure 1lc;
Figure 2 is an end elevation of the mould with the right
and left halves shown in Figures 1 put together;
Figure 3a is a side elevation view of a core incorporated
in an embodiment of the method;
Figure 3b is an end elevation view of the core shown in
Figure 2a;
Figure 4a 1is a side elevation of a core incorporated in a
further embodiment of the method;
Figure 4b is an end elevation view of the core shown in
Figure 4a;
Figure 5a is a schematic representation of a core and
insert that may be used in a further embodiment of the
method;
Figure 5b is a partial section view of a round of
ammunition manufactured using the core and insert shown in
Figure 5a; and
Figure 6 is a partial cut away view of a round of
ammunition manufactured in accordance with an embodiment

of the present invention.
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2005/ 095884, An enbodi nent of a round of ammunition 10
is depicted in Figure 6 which shows a projectile body
12 conprising a first (leading) end 14 and a second
trailing, axially opposed end 16. An internal cavity
18 is forned i o between the ends_14 and 16 and holds a
volune of a propellant 22. The first end 14 is cl osed

20 z
1£etppﬁz%ﬁqe§c&hat s forned i_nt %rally Wht tg% gody

i ncl udes a prlner 24 for igniting the propellant 22.

24
R s ot ReaPrrsths DebBodlEReigdeairabhs 2
sealnuzacutaurpr efsedmomtic ignsedt t2e typmedesicmibdd the
gﬁlﬁ%an§e%l% %&E@lﬁ 1EQE¥h9E1oﬁhﬁCBUE§E@QEh@h no. WO

ges are prov out the body
n@ﬂ@ﬁdﬁﬁﬁ@@4gasAﬁr@@@9@ém§Ftd@¢I&gFQPPﬁgoﬁréﬁ@PPéﬁﬂon 10 is

l@e%QcQ%@tu%u@@@ur%h% s@aks 30oler B progaktagai pstiyan2

i Nnner C|rcunferent| sur.f ace t he ove .
dF&ﬁ@F&angfaa lﬁgFr Qesglgg&egb l#rsﬁawﬁ ﬁcPHS trailing,
gﬁmﬂ@ﬁﬂy?np%?seﬁ kndeds. Typpi cakkynthi sawdtilyd1Beish&ormed
rel o ire. ar a n 0 sel-ess
i tloﬁ%in gtlghgg 16r§“§|h§%§g : VBﬁg&gngkrély
wmﬂbpﬁﬁéaptopéctlH@eb@dystzenéné4thérélp§eﬁobya§en@ﬁe 20
C%&%&'qgef%%h%unqnagprenqeeuheﬂtthenbbaywmach the 16 is

proj ectil tach ures_la -
o REGARARI Cf 2a bAGE| @93 36 FHE r pBFatEEs & Pﬁgmer 24 for
pﬁ@&ﬁ@hn@EE%@dp&@@eﬁ&ﬁh&aQQUrIngf&hme aepuncheoprifler 24 is

ure nd 1 a u and i.d. _depic f
et SPOeE0 A onao2adolRa 2395 PRt REr dpnSRpepast' beas
ra%err&%etbaee @@ﬂéraE as bpestednengsd) a sespeéﬁlﬁerved
Of; LB 30y The PAELhAns g3dohane FLikobe3S | mage
con |gura ons. “The ‘portions 4a an are _provi
wﬁﬂWCM@é@§§@§136aféﬁ@9§§baFﬁePéPVééeﬁoapﬁuﬁeHEPaPOdXS12 for

"&%ﬁ%ﬁ%ﬁﬁl%gpba%np %bﬁr@eéﬁe@EEYQgSHEﬁ§§e§r8§élaaﬁt7 In
1 0

8b. Wen the ns 34 are brou
particular, e seals 30 form a ga& ?gg akolgggg1

circumferential surface (ie the groove dlameter) of a
barrel of a weapon from which the ammunition 10 is fired.
Typically this would be the barrel of a fire arm. The
ammunition 10 is caseless ammunition in that the
propellant is held entirely with the projectile body 12
and there is no case or cartridge holding any propellant

on to which the projectile body is attached.

Figures la - 2 depict an embodiment of a mould 32
incorporated in the present method for manufacturing the
ammunition 10. Figures la and 1b; and, Figures 1lc and 1d
depict left and right side portions 34a and 34Db
(hereinafter referred to in general as “portions 34)
respectively of the mould 32. The portions 34 have mirror
image configurations. The portions 34a and 34b are
provided with recesses 36a and 36b (referred to in general

as “recesses 36”) in their respective surfaces 38a and
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the nould 32 respective surfaces 38a and 38b form an
interior surface 40 of the nould 32. s The interior
surface 40 is in a general configuration

conplinmentary to the exterior shape of the projectile
body 12. In order to formthe cavity 18 in the
projectile body 12 a core 42 (see Figures la, 3a and
3b) is inserted into the nmould 32. In particular,

pkagi NgywhBa eaéepéztnanshs4|arennfdugﬁtreegethernt@héorm

f t f t
ool SRR a1, st b

i Aheeirabrsentdaee4@0 bhi the mphidtBated enbodi nent,
the interior surface 40 of 1s the nDuId 32 is forned

W th two circunferential grooves, ng ﬁ \ Ny
satieciincelraprgevsfase448 afdia4B aﬁaeFﬁ 6P gFguB? ton

' r egvesedbatrandodbbhapenvei thal progeobigs body
4%%h§l&ﬁ%5%%rg eQvesecdbatando ape prog

t | d t 4
D b (Lol §BOCLL 008, 342,870, 3, H9OELNEE body

'ﬁbe%!%br%04aur%é@eF4@uwbsleatheasenﬂcBbéuhar1@5@@9@@ into
46a and b l. £ Ve
ggé@her opﬁf%lQURQQ Bﬂac§ﬁﬁf€Hg gé?e“@@ in the

a second-circunferential gro ve
i lihddlel i3t ereisol tsubacée £0rmatipgueti adcastingf iVSE)

e Len head ihSFR H&%dlbnb@tWEenﬁﬁhbdcore
32 &ﬁﬂ%ﬁﬁgﬁgElﬁﬁgﬂ@he cgstln 25 Vgld 43 including the

gMdbvmmﬂt&bﬁ(ﬂﬂﬁQﬂ%§rb§@fff§eaﬁ8 circunferentia
fl anges, which act as seals 30a and 30b extending

about the projectile body, .12 show i g 40 of
O CEHSor L O 5 0 POPHEERtE h TR pan S ogg Sur Tt 40 o
S &AL il dars 2011 | fesrmdst \Mllt‘hh tarce cdur@mfneur@@ltpyl grooves,

op osed, .about .t T l3d 409 BN t3édb oth
FRSR,Y vﬁet“hlcqquﬁ%%s%rﬁ’g)?nregpqgﬁrggﬁd r4ecesses orher

dlwmdmmlﬁqplmm@&b&ﬁa R rbons S50 CLFR 13T grooves

! QGRS SR 1\WOp2RQ8/chEd Bl and 34b together
é##%ﬁéﬁ%sf%g0445 8 50 are relatlvel ted }%E@%lor
t of Qi At rofni e CHAF UHSRE tiien 08 &?’rt ons 3

broughicd ogetherd corddmicircular grooves 46a and 46b in

the mould portions 34a and 34b when brought together form
a second circumferential groove in the interior surface
40. A liquefied solidifiable material such as molten lead
is poured into the mould 32 and flows into the casting
void 43 including the grooves to form the body 12 and
circumferential flanges, which act as seals 30a and 30b

extending about the projectile body 12 shown in Figure 6.

The mould portion 34a is formed with a pair of
semicircular dimples 48 which are diametrically opposed
about the recess 36a. The mould portion 34b is formed
with a pair of hemispherical recesses 50 diametrically
opposed about the recess 36b. The dimples 48 and recesses




the nmould 32. Channels 52 are forned in a side of the

portions 34 opposite the surfaces 38a,38b for seating
wa2@sgping or clanp to hold the portions 34 tRCEALZN08/000445

while the nolten lead is poured into the nmould 32. As

is apparent fromFigures la - |Id, the nould 32 is

formed with open opposite ends 54 and 56. The core 42

is 10 inserted into the end Y4 gorior to the

i ntroduction or pouring of nolten lead into the nould

32._The moul.d 32 i.s .then orientated so t.hat the

cadtd S did LY, ATt PO S s SIS e tengach

54 dthwer mistn anie guppordred 3an sere Sandfugie, tegretthreecess form

36 has i of, | engt ' f he, .epd

v TRt 7 5o Bt B M S U8 o S Y she

a P Wnse Ihoreesdd ditdifetserr fgmes e8RS0 fopemsating a
50Nt iRy &1 Abmd iR Ba NG 3 ¢RI 84 @dgether while the

enbodi ment. of thé core 42 20 cgnprising a plug 62 and

a SRIGAD 8Lk tIEnRNF oA 151€ MBS B¢ pl ug 62.- The

plug 62 has a base 65 of a configuration so as to

seat i.n the .increased dj.aneter part 0.and _abuyt .

2GR GHEATRY dfCit R SFadial dobi 400 TR e 1o

parfforied Thelplaper62>dnadtitter dnud ddesind Séducdthe2sore 42 is
100! SL'}FSI Efe RO (88 T 45 gqi"Bex“ﬂoorE ti%ft%td%%i'd?lt ®r

an aeb_ut agal nst a corresp ndi ng length of "an inner _

ci manFigemi slolkEn lsad Hatsarthesdptldedeh r Sbesyozdd 32 is

The Has &6t de s ed 4 Rt %fas‘%%fij %i@ﬁ 4i3rlsef\/fe@Cttically
seal]. the open_end 54 of the nould 32. This

subsstsRAges 1% o hosad e EPS aﬁ\ﬂﬂwwed on a
subsirfideal | Edoin8ess 13eakage Omaelnt dredggad 58 extending
Ext.endi fromt porti 66 IS further ste |.Se

15y sl o e SR, 5 D 3 g P Bn e e ter
coawtiigt ylaegidsh ticher pored oG8 iamdt deasda Gilamgifery part 60 that

S PCT/ AU2008/ 000445 9 di aneter.
T@ﬂﬁsf \é%?oo%{elle?#t e% _

erence I n i‘amet er bet ween the

Figures 3a and 3b depict an embodiment of the core 42

20 comprising a plug 62 and a spigot 64 extending coaxially
from the plug 62. The plug 62 has a base 65 of a
configuration so as to seat in the increased diameter part
60 and abut against circumferential and radial surfaces of
the part 60. The plug 62 further includes a reduced

25 diameter portion 66 that is dimensioned to extend into and
abut against a corresponding length of an inner
circumferential wall of the part 58 of each recess 36.
The base 65 and reduced diameter portion 66 in effect seal
the open end 54 of the mould 32. This substantially

30 closes the end 54 to prevent or substantially minimise

leakage of molten lead.

Extending from the portion 66 is a further step wise
reduced diameter portion 68. The spigot 64 extends

35 coaxially with the portion 68 and has a slightly smaller



portion 68 and the spigot 64 fornms the seat 29 in the
projectile body 12 (see Figure 6). 5 To facilitate

weanyg/1tandval of the core 42 fromthe projectPCEAGH/000445

5

10

15

20

25

30

35

12 the spigot 64 is provided with a slight taper so
as to reduce in outer dianeter in a direction away
fromthe plug 62. A blind hole 69 is fornmed in the
base 65 coaxial with the spigat 4 The hol e 69
receives 10 a tool to assist in gripping and thus
extracting the core 42 fromth

e%h c%l

body. 12. A typical
sedtisHiE 5F - S SR St g%}%r%l%?ett% Bdtween the
pr @aedtidre 68 drsgl ashd cpioes: 665 flamabrtibeg ddwe MAlih the
por.t.i 414% o W th ' es 48 seated in
théhtwgm s%heri ca Jfleza}l\esst%o %%éﬂ;ﬁr% clamp the
portions 34 together by a clanp or spring seated in

t hergrepviesi ttdie (dhsy N&SIdvAINS L UHR 4oddt the L
32 fromthe ogben 20 'end 54 seati n,égért'heégtl ug, 62_and .in ,
paRTVAL Lt PLUhE 2 6316 (PRIFOY RE s RF W iRt efith a slight

porddpdy &b ofs tthe reehless iBomuterd REremtdorin thelirection
castin oi d 43 between th are, 42 .an he interior.
surt'sce %@?;m e ejtur% ifce ((?AT R .mpdoélrcﬁlec gGeJ Ilisqug]ecf]?“ée in the
solbalid &bl @28 atntvertilaltisucpigotmi4 .en Treadidle & heeceives
cast g, vVl o s d e RPNy 5 | ¥ndd ting th

solsalI 1Tl catclploanS of T he :%ﬁoltp nl és‘?\{éi, r enove(e){t:tﬁ}aec clor}ge 42e core
fr i theempridiedade ody 12 to create a cavity 18 in

the body 12 which opens onto an open end 16 of the

body 12; 30Q (e) separate the nould portions. 34 and
L i PR 1 e TG AREE of the
quasidiectaflepriopeld ad 22 lowse: the cavity 18; (Q)

b8 ISR b W00 16, MR 399 e aimpics
PCT/ AU200B/€5044b in the hemispherical seats 50 and then

clamp the portions 34 together by a clamp or spring
seated in the grooves 52;

(b) insert the core 42 into the mould 32 from the open
end 54 seating the plug 62 and in particular the base
65 in the increased diameter portion 60 of the recess
36 to thereby form the casting void 43 between the
core 42 and the interior surface 38;

(c) idintroduce (i.e. pour) the liquefied solidifiable
material such as molten lead into the casting void;

(d) upon or just prior to solidification of the molten
lead, remove the core 42 from the projectile body 12
to create a cavity 18 in the body 12 which opens onto
an open end 16 of the body 12;

(e) separate the mould portions 34 and remove the
projectile body 12;

(f) depositing a quantity of propellant 22 into the
cavity 18;

(g) press the seal 26 into the body 12 onto the seat 29
to seal the end 16.



- 10 However in a mnor variation the core could be
renoved after opening the nould to renove the body,
wo ooty e) could be perforned before step (PQT/AB2008/000445

Fi gures 4a and 4b depict an alternate form of the

core, denoted herein as core 42' that may be used in

an alternate enbodi nent of the present nethod. The

core 42' is identical with thejgore 42 with the
exception of the inclusion of three elongate and

aced grooves 70 1% that ext end aloggkg) 3
|enét“%e"  thie agﬁtldb‘tr 62T T Oy ety &80 6 yreve
vma:fstam d:[:teeuanﬁtuheg meaMid \tAZamive bl dodyn! tien dtegd (e)

Qs 1t Heor, ﬂbgt‘?ﬂéoﬁ@éf@xfé cAatd on(f) cor respondi ng
ri

|ntegrally s 72 (sho in phantom in Figure
8) al ong the |nS|de of the cavity 18 in the 15

5pr cnl@aiﬂése Qo dlap B ildthSin’ 21t QIrR0e0 ot idORRe core,
r dtehe% provi de incr eas%g1| stren &)h to the
o GRindbiad Wi s ey @ MEYd % 4Kk 1 BE 72
neaarleﬁrrtaltea entodlineant oS dkmwcﬂ:s:edaamh rle@@richer 'Ifh@r More 42
an t, onf.i ur, tiQ seg 29 for the seal
Thul? l%{er}t%hl%acl ten‘o%1 n‘%’rﬁe LZtht h§ CT eéatpésloél of the
sedtnadhisglen |Offstté‘ea§aeofelob@a¢@ and @grelnlWe splacget greoves 70

10 COMRtS @ £ & 1l 2Rf tl% g@g Ot he $88lg A0 2N Bee

pressed. Figures 5a an ct a vari atl on in the
nMetHePVRE I8 \WicEen r.lr%éfﬁld@r ig] &dge B LIAS K& VESYME3 into

of whiG¥H |rr@ﬂrt|efi'ﬁ|leatdﬂiﬂdwltﬁﬁ f@x@d Omrﬁ%laallﬁcatlon,

moul ded i nt o, .t he .anmmuni

The i n
R o G e d 45 Ted FBe, g (9w in phantom
di fifrerFs dfuremsheleore th2 Hynsdnjes siforthef dalve tiyedscede the
di er rt t hat..th t 084 e n
Y4 ?)?(?#I%Ctg?gmbt%%gsggducg edlq:a?tje%t 27% gg)r £ §h”%6g§mf%qons
corFe,irS¢2Y wilely mreviigserinc@@acemd isédemytbhé ospihgopregjectile

I’]S bddRs art e%dd“s%éd?ﬁl@u'e%d%z Alder Aikg B B%ﬁrle%%d the end

Jolidified.  and the core 4211 is extracted

| edi RGHt RE Liamssr wWhgEh fooge herre Tiogay a1 add egdsitet ed
I N dorfilgRireltioh seat 29 for the seal 26. Thus, in this

20 embodiment, the method creates a seat which, instead of
being a ring like structure comprises three lands onto

which the seal 26 can be pressed.

Figures 5a and 5b depict a variation in the method by

25 whichan insert or sleeve 80 in the form of a cylindrical
tube having a closed end 82 is moulded into the ammunition
10. The insert 80 is carried by a modified core 42''. The
core 42'' differs from the core 42 by omission of the
reduced diameter part 68 so that the spigot 64 extends

30 directly from the reduced diameter portion 66. The core
42'' with the insert 80 carried on the spigot 64 is
inserted into the mould 32. After the molten lead has
solidified, and the core 42'' is extracted leaving the
insert 80 inside the body 12 as depicted in Figure 5b. A

35 rim of the open end of the insert 80 may also act to form



35 rimof the open end of the insert 80 nmay al so act
to form WD 2008/ 119115 PCT/ AU2008/ 000445 - 11 the

wE2Ws/1B915 As shown in Figure 5b an upper portiBeCT/a02008/000445

the body 12 near end 16 may have a thickened wall and
partially overhang the upper end of the insert 80,
still leaving the seat 29 for the seal 26. Although
in an 5 alternate enbodi nent theiwall of the body 12
nay be of substantially uniformw dth with no

r.hand of e open)_.end of_the insert 80. An
SevAth dRR o e A e St IS0 SKhefit {UDHRly BFEIoh of
mactehe ]hﬁbdyr d axestyr mgierlemtaq/r itevet lrartHidtenesedvadldr and

é’reater ah?c;p ﬁgﬂ H} %téh%rieogﬁl TFG §O0 still

thelwlp'lﬂsetél%fsaﬁfnfa%lfﬁgf tdm‘lsaiylataqwg ﬁ%lctrmu%khtln lam

spardldiive téma&dl%\f& vurié wamlmcm $ad MR} 1@@@@8%@ of

20

25

30

35

of the body to reduce the is |likelihood of the
outat %’i?rrfta‘@éuéf U Py i e gitde i Ve nd f ddie upper

I N @g)r elndfdferconmyeaemmu. of deflagration. The
nmoul d 32 nay be configured to have an inner dianeter
D1, corresponding to a maxi mum outer dianmeter of the
booP;n JaZivaMﬁage icsf luesiig e dms&qqxaIB(I d s t2tharte may be made
a%g“f %gp f el qmggj td gn [
|re r%n aﬁ{élltrﬁ%rylm% rht cor rfesponge Body 12,
(fitve epamrl & iheiast éref{ﬁﬂ{ehé;t@@d-l)s pmlgbbng kﬂéﬁﬁé@x doop

m mﬁﬂgﬁgﬂm'@ dhe dodyeast ryreatRy ﬁd’i@’bééke FOT&nfining

er and a maxi muym which is great han a groove
IG5 PX - THis PaTert | &h§ s e will
bornardunarﬁ &fadinal Sil)@ﬁ:’ll’fSleﬂl as meamd:dwazgrt@\meduce the

?%%&h%so&ﬁ : hen)?% pri oru %gacef ﬂfﬁt D%(Oday mernetﬁ"Ctlng

10 tlrtd1e:laﬁ“ﬂmng tnrnra armdl afdee aonpehceheraf of

bor eé%rg ter an ej&ﬁ%%&g%ﬁ)f‘ﬁ%{ C%gt% éitgrge?l%rve an

t hamngy [diewgdgs tHe IGOMESFPOAing $6 éngigd e outer

diameter of the body 12, which is less than or equal to a
bore diameter of a weapon from which the ammunition 10 is
to be fired, and an inner diameter D2, corresponding to
the outer diameter of the seals 30a,30b, between a minimum
which is at least greater than the bore diameter and a
maximum which is greater than a groove diameter of the
weapon. Thus, for example, if the bore diameter is
signified as D, and the groove diameter as Dg, then D1<Dy
and Dp<D,$Dg(1+A) where .052A20. In this way, prior to
firing the ammunition 10, the ammunition 10 will have a
body 12 of a maximum diameter less than or at most equal
to the bore diameter, and seals 30a,30b-will have a
diameter that will engage the rifling and also engage the
groove diameter of the weapon. When the seals 30a,30b
engage the groove diameter and the rifling, a seal is
formed which substantially eliminates the escape of high

pressure gas past the ammunition 10. Indeed in a further



groove di aneter of the weapon. When the seal s 30a, 30b
engage the groove dianeter and the rifling, a seal is
WO 2008 th1vhi ch substantially elimnates the escCBEEAGL008/000445
hi gh 35 pressure gas past the anmunition 10. Indeed in
a further WO 2008/119115 PCT/ AU2008/ 000445 - 12
enbodi nent the seals may have different dianeters to
each other. For exanple, the_seal -30b may have a
di anet er equal to the groove dianeter Dg with the
rear s S%ﬁ1 haV|n a d|a ter

) | _tq or.
margr na yerf T R B R dﬁ%%treern% I‘#a{"ﬁtse%)}:o each
t heottear. sé%dr Immple, Tentgedl \BQogiay draveher diameter
nqygi BRACT t a h
barr 41 ICHrqu erll:{)éqd({ ment s %er%et ?I %glglt Hé% PeatiBeal 30a
i ndBrpdicate dianater q@%ﬂet%@roﬂnarmﬁadclmrhq#‘gs Hrarera

sfi dim@ef dignararini tiorehild wdha Hns¥dr 8 dMYs0a will
confine radial ex anS| n of the ammm&lon 10 as it

t r ST Bh P © YL b o T FeReDxtEhtd

t haterlrdls =adimayst Itehaés Hdmrell he bore dianmeter so that

the outer surface of the body does not 15 have any

substantive contact with the rifling. This mnimses

dr dgn iemhdes ertyse wharke e rirsessrtt BQUsits prrogugeratigd in the
10! NG dtRREId B Hand M d1e: Ahove Aloussiion e difd MBrmkAl% 1on

dianeter” 1s 20 |ntende efine_the internal
di arfet éheofing ey & m%a%qnfédlq A itHe P@ngon of the

di agweturicaildry 1appaesedt |tf3}ﬂﬂfelsf (leBrft_tQ e Haxfxlélngaf ithe weapon
t he sg%l | est i nternal dianet | f. the | ands ar% ot

oppss t%qthé:kk?d} émdllﬁ”réat %% 199% ethdis
ci rdnlaenet:racrsdaeﬁaatto tlouchutdre sufaafe tdfe 2fe Iadls. do‘léhe not

1sPone, r{gﬁesr%qs%at&elw%%%ﬁﬂataw&{,ﬂe W% QR Clrnig

befhore erm "groove inet’e

is mnrrtnerm&&f td;ratmfllrnethdwéoaﬁleﬂietarndc AaximHEan émrmstofproduced
the, pang Prpdifdad barrel, neasured from the bottom

of oOpposing grooves (ie the |largest internal

In the above discussion the term “bore diameter” is

20 inteﬁded to define the internal diameter of a barrel
measured from the tops of diametrically opposed lands
forming the rifling, ie the smallest internal diameter.
If the lands are not opposed, then the bore diameter is
the diameter of a circle inscribed to touch the top of the

25 lands. The bore diameter is the inside diameter of the
barrel before the rifling is cut. The term “groove
diameter” is intended to define the diametrical
measurement of the bore of a rifled barrel, measured from
the bottom of opposing grooves (ie the largest internal

30 diameter). If the grooves are not opposed, the groove
diameter is deemed to be the diameter of a circle
inscribed to touch the bottoms of the grooves.Now that
embodiments of the invention have been described in detail
it will be apparent to those skilled in the relevant arts

35 that numerous modifications and variations may be made



30 dianeter). If the grooves are not opposed, the
groove dianeter is deened to be the dianeter of a

W@ R0 ®113 nscri bed to touch the bottons of thePCT/AU2008/000445
grooves. Now that enbodi nents of the invention have
‘been described in detail it will be apparent to those
skilled in the relevant arts 35 that nunerous
nodi fi cations and vari ati ons pbayzbe nade WO
2008/ 119115 PCT/ AU2008/ 000445 13 wi t hout departi ng
fromthe ba e |nvent ne s Far x.a

et hod it S i (S acttire of Cdnc‘ﬁpg
32 dxanimiee a télmgriee:hmistdemg:mzhﬂd ﬁem,ctlﬂovvéwermamuﬁmwe of a

?g orr%prru tléﬁg@grg}ée?t%@%égl%wt?ma 'sing eSVera

moWaild A2 emvats [formes widlh apyomukss sife qﬂmtd@sszso as
sea% f@@nngnulaclsgﬂmlﬁcﬁ%%tdl% E4iles 4@ MBbe GSlgle mould.

Itaneou again formmnultiple pro ectlle
nSSusly Lo Rgu o e gy having
depsl aiiridies mmfngamalﬂuwsmtmﬁﬂ Headaxg: cmmﬂmeenﬂ;ly to
S T b tehe DT ik Bt 1 B @ ot
Furqarsénng/\kﬂﬂe@ 1 h& ilguqesst i5ed arsblskdudammte tﬁrwt eraeaIOﬂ an
de O%%H | |lgady
10@?&%4}?&; éc:dcq)u}féé}%bl%oused I'nc %}dﬁza aPQ:IlS exar%
variigyetetid Srad t@ansEe ﬁﬁ&?ddé“%mmhﬂtﬁme é%ﬁ the
andi i¥eass;8 0 UKL dPerSet it dd asiHilse aMé IriefidTSed

The se 0 insert r ovi urther benefits
whee i |“?(Fle§’1‘?§t o des lgﬁs{ 4t (e ShRtgibgation as
or kaalrng)tﬂearadratcefheai niat epricilectdowd d he bmhd hbczmaurxgnfor
be| S I (N r

15 g RO VB e, WS R AR D AR Al
t hattegdul carsk totadsou s Wb exr sperosorsedft adrld megﬁtsuqs |andn
t he.c aifils ar erfieqRd 410 HE M éd‘@na%/‘:%vcifdé tf@drther

present 25 invention the nature of whi'ch is to he

detRanffide fhsR the  Lisord igdd & imptiediiadnd & 1fe Plastics
appendad £l a%s rubber material in protecting the body 12

20 from being consumed by the deflagrating propellant.

All such modifications and variations together with others
that would be obvious to a person of ordinary skill in the
art are deemed to be within the scope of the present

25 invention the nature of which is to be determined from the

above description and the appended claims.
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14 The clains defining the present invention are as
follows: 1. A nethod of manufacturing a casel ess
projectile for firing froma barrel of a small arns
weapon the method 5 conprising: formng a nould having

an interior surface; placing gp insert having an open
end on a core and placing the core in the nould to
produce a casting,hvoid betmeenpg ext r|or surfac 9&

a&g, go [o)S

t F&ei Fdeimsa g TiRd "Ont8Fi Bresh vent FAPFoBNEI RS

Ilquefled solidifiable material into the 10 casting

V3o HaeR ok 9, Gare. ek S Paned MBepebctBaRe fox

£Re Sor BAPRISEGEE avi ng
aflau@Sedrnose bawdeénO§p90§mﬁéloaémSeW§aP®Ptﬁhﬁh@et od

Gt 1 G gf%%%ﬁh@eg hBuﬁaehQQQh§05h|Qn@@QYoraBurface,
|nte ior O inSert formng a caV|t¥ which o

ol Ccimg @ﬁpé@ﬁ@étoﬁéﬁlfg éﬁdOPF€nﬁP§n§ tﬁeCBFﬁngalpéaClng
bedy few tike theukdulando p&@ﬂQ&btangaatmhgpebhdnbetWeen an

}ESFﬁgi%%gﬁﬁgﬁgpﬁgoge%Eﬁ? g%%% dln%ﬁ%%s 1n£ r}br surface;
ciihtunikerdniy al lgooefdsdi goflhdiZ@abieempberiatf angoothe
t 8 MOHA L0 WhLCholhg LiAuebiabkeinfRkahibal (hevsin upon

N> upon 's cation one
c@ﬁﬁ@yp@mdmwg @pﬁ@unﬁepé@ﬂﬁﬁFlﬂ?aﬁ@§§ afefPrMEgr BRVYDI @

fQﬁﬁ%@da%%%% a%n@“%&l%@p&%&EéCQp@h bh@ DWQhﬁCthéelnsert
The nethod accqrd

25 3. n
c@ﬁﬁPBSFﬁéaé@ﬁﬁld@rlﬁﬁ pFﬁéeﬁﬁﬁgﬁ §8%Vha?n IRESEAGH OF the
mrﬂ@@ﬁﬂ'fBrMﬂhgtbSCQNQKQCWhheh bpeysi snktesshehappasite open

b di D.
o ;d#%%E%g%@l§%ﬁ|§roé r%g?%gd ofroﬁ tEE mggﬁaodand

Cicepursfiriewnt iaalpwd\l@@toﬁna tdeptinssytt hat t he
correspondi ng fl anges have an outer dianmeter D.sub.?2
where D.sub. b<D. sub.2.1toreq.D.sub.g w%1+'DELTA'ﬁ and
wiRer é’heon%h@ldora@qwrégmAtOgFéﬁéa‘ &  WhBFEPRTDCSIBY ¢S89
aiﬂﬁ&%?ﬂ% dﬂea%ﬁt%br%fch&@uﬁ&é&%htlai Grotkesmehhode
accor [
:Lnterlll1 %%Ipa%émo ’t%% %hi Qntornhn%h the liquefiable
material flows, wherein, upon solidification one or more
corresponding circumferential flanges are integrally

formed about an outside surface of the projectile body.

3. The method according to claim 2, comprising configuring
the mould so that a maximum diameter D1 of the projectile

body is less than a bore diameter D.sub.b of the barrel.

4. The method according to claim 3, comprising forming the
circumferential grooves of a depth so that the
corresponding flanges have an outer diameter D.sub.2 where
D.sub.b<D.sub.2.ltoreq.D.sub.g(1+.DELTA.) and where
0.05.gtoreq. .DELTA. .gtoreq.0 wherein D.sub.g is a groove

diameter of the barrel.

5. The method according to claim 1, comprising forming

said insert of a material having greater hoop strength
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said insert of a material having greater hoop strength
- 15 - than the body. 6. The nethod according to claim
1, conprising utilising the open end of the insert as
a seat and sealing the 5 opposite end of the body by
inserting a primer onto said ;seat. 7. The method
according to claim1, wherein formng the nould
conpri ses rmng the mould fromat |east two 10
EBQPaFE g PPYons, each of the portions extending for
a length greater than a length of the projectile body

apd ngeR?EﬂohhgcegEﬁﬁﬁgdtgaBéggmbiOUQB%?£99§£§eﬁtl9lslng

produce
fahelppaneendn@ﬁath@f1nﬁﬁétpaéjécﬁﬁﬁé 566ySFaéh¥9hEhe

g gSl%é 8nafokethedpeliympuiiastuting a pasekesénto said
ectile for firing froma snall arms weapons the

nﬁ?ﬁéd conprising: providing a nould conprising two
portions mhlch when brought together forman interior

Sgrfgggt ﬁgo§eﬁFC S&Bgargrt gn% ?ac h8£8¥hd§9rMﬁ£$hghe

groove, rooves on
papuildnsobeirigeal fgmadngoths mguldoéﬁpmeatféﬁﬁﬁﬁttwo

l%%?%rg@% %o&%ﬁgﬁgreegbﬁlogrgﬁgepbgtﬁeﬁs éQESﬁaﬁhg for a

ace; acin core in th | d produce
casnghg g@ﬁét§ét%§éﬁ phéepgEl ahdtPRePFRIBFFOLE body and

syhkaesn %ﬁe'ﬁb&QQ@QBHGaﬁ bebebugﬁtsabgdtheabte produce

material into ti n latiy

SR FEoEhBonBRG  aRaS HEVeHoPE=ERA Sof FIH FRYS REmoval of
| icqei bhred camtieei dbdiynfroduced mpnfd.the casting v0|d

so as to define a projectile body that includes a

cl osed nose at a forward end of the body, 30 an

0Bposi etdpen ofntaandagturéast aoAaseileeanPEPRELALe for

f%&%&%?d%kb%eg %%aﬁﬁeaEhQUWEb?Qngatﬁélﬁbthb@mbﬁﬂpkmbﬂng

east one circunferenti al ro Th
n@ﬁﬁwada@soﬁdmﬁglﬁoC@W&FﬁﬁsngfGWPthrggﬁﬁﬁugPﬁaﬁ when

brought together form an interior surface of mould, the
portions each provided with at least one gsemi circular
groove, the grooves on the portions being aligned so as to
together form at least one circumferential groove in the
internal surface; placing a core in the mould to produce a
casting void between the core and the interior surface;
introducing a liquefied solidifiable material into the
casting void; and relatively shaping the mould and the
core and solidifying the liquified material introduced
into the casting void so as to define a projectile body
that includes a closed nose at a forward end of the body,
an opposite open end and at least one circumferential
flange defined by the liquified material flowing into the

at least one circumferential groove.

9. The method according to claim 8, further comprising
placing an insert into the mould, the insert having an
open end disposed inside the cavity and inboard of the

opposite open end, whereby the insert is moulded into said
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35 placing an insert into the nould, the insert having
an open end di sposed inside the cavity and i nboard of
the opposite open end, whereby the insert is noul ded
into said - 16 - body and defines said cavity. 10. The
met hod according to claim9,_ ¢gmrising formng said
insert of a material having greater hoop strength 5

t the b 1. Th neth d according to clainms 10,
fEPEHePnéo§S¥F§Fﬁgsa§ afFfig Yhe opposite open end with

a seal. 10 12. The nethod according to claim?9,

Wﬁ%reﬁﬂeph%%hgg Eg%orHQ§§rEo'elEEﬁ gDuEgmﬁQEEEh?e§orm1ng

nsert core, and’insertin
cgaedunngerheoﬁoalmat@ﬁéaéuhaV@ﬁa IFRSERE h@opeﬁarﬁ%ath
I BnkRe tpeoleeti.l € body when the core is renpved from
the projectilé body. 15 13. The nethod according to
claim9, further conprising utilising the open end of
the .i mper ne@dod aeabramdgsealbmglmbheooppustheropemprising

f._the bod
Z%Gf 1n%h§h 0 ﬁgaglte Ehnng FEHEQ 8040 said seat.

accor |ng alm 8 compri si ng
renmoving the core by withdrawing the core fromthe

ORenN 3ﬁgoﬁbkﬁo eqd.g Ed&ﬁg EBOEQSEhlg bQH¥re@ﬁ %ﬁacfng the

net o manuf acturin casel ess projectil
fﬁﬂﬁﬁgtfﬁ@nﬁ&esW&PﬂdaﬁﬁﬁpﬁéﬁﬁénElaFh@gnﬁpﬁoansert on the

CQERE! Shhd: inkeiing &neDdbdehavtBgthd mbued| OWherein, the
surface and an Q

e opERFAGTFR £he CPioBF8) FQLprBaReaY a Eag: ChE CoTe 1o

Vv @iethobetiwvEennt heecprejandiflkebd@yi.nt eri or surface, the
core having adjacent, step-wi se reduced dianeter
portions; introducing a liquefied solidifiable

maBer Thke metbotheceasdiing ¢ei alaiwl ti fEryheshaprAgising

the ;aulid ardcopenardaseki dhkyhngetBeaki guskhedand sealing
the opposite open end of the body by inserting a primer

onto said seat.

14. The method according to claim 8 comprising removing
the core by withdrawing the core from the open opposite

end of the projectile body.

15. A method of manufacturing a caseless projectile for
firing from a small arms weapons, the method comprising:
forming a mould having an interior surface and an opening
at a first end; placing a core into the opening in the
mould to produce a casting void between the core and the
interior surface, the core having adjacent, step-wise
reduced diameter portions; introducing a liquefied
solidifiable material into the casting void; relatively
shaping the mould and core and solidifying the liquified
material introduced into the casting void so as to define
a projectile body that includes a closed nose, an opposite
open end and a seat in the open end defined by said

reduced diameter portions; and seating a seal on the seat
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material introduced into the casting void so as to
define 35 a projectile body that includes a closed
nose, an opposite open end and a seat in the open end
defined by said reduced dianeter portions; and
seating a seal on the seat -_ 1 -_so as to seal the
open end. 16. The nethod according to claim15,

wherei n _sai d steps of relatively shaping and
s&C 8 yon§e g gﬁﬁeppﬁ § step 5 of renoving the

core fron1the projectile body produce in the

pﬁgj ?% ﬁg%ﬂgﬁ %c%%¥ﬁ&$gwgbcElﬁ@ﬁn§5°nkﬂekg§n°QHQ§'E@eps

r co isin eposi ropellant In
ca¥i @rylaéﬁaeéwogﬂeépﬁggt ﬁ@dséaﬂl@igﬁlagpFPﬁéFhfiérWlth a step
'%&'Eb&%v1b§ethboﬁgkbaﬁkomlehé7pr$ @cﬂ&lhoﬂoaycptﬂdﬁge in
to. clai m16, gur% gr conpri,sin pLagLn gk
| K6 PREIRGNLA PRAYI AoEPY LRy PRYCENCPEPENCRRG the opposite
de&ﬂosédrthsmdeombeleamgt¢epbd1tmhgaadpmbpehéant in the

posit e n_en r 1! d I AEQ: 4+
SSRIItY5 B5d, PENG1aee, S b1 U3Eh, o' TRk e dr, i eing
atber girpgetldanitai m 17, conpri si ng forn1ng said insert
of a material having greater hoop strength than the
body. 20 19. The net hod according to claim 17, wherein
plLdci et RethrdsereorAinAe tRoGlalRompr i SBECRPECFAGPFRELNT
|@&a&hngnahhﬁnséﬁtelnaﬂdth@Sﬁbh&dg thg ¢agertnhavihg an

eint s retained i.n.t
pPBF@cFWE d&&&ﬁsﬁﬁeﬁ BPS cgvigyr%ﬁ%vé8g$?5%1?ﬁethe
pb@peeumbeopenyenao wﬁheemethbd aveerdi ng wmoutfafnindp said
C%%ﬁg'%bﬁgd%%ﬁ ga&ﬁecQQQEXQPPOS'te.end.“”th a

eing arranged to initiate
deflagratlon of the propellant. 30 21. The nethod

ag@or €ihad ke nekab-3@aiagMehi &l Agmf @7M BEmBrising forming
said insert of a material having greater hoop strength

than the body.

19. The method according to claim 17, wherein placing the
insert in the mould comprises placing the insert on the
core, and inserting the core into the mould, wherein the
insert is retained in the projectile body when the core is

removed from the projectile body.

20. The method according to claim 19, comprising sealing
the open opposite end with a primer the primer being

arranged to initiate deflagration of the propellant.

21. The method according to claim 20, comprising forming a

seat in the cavity for seating the primer.

22. The method according to claim 16, wherein forming the
mould comprises forming the mould with an opening at a
second end opposite the first end of the mould, and

wherein introducing the liquefied material comprises
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seat in the cavity for seating the priner. 22. The
met hod according to claim 16, wherein formng the 35
nmoul d conprises formng the nmould with an opening at a
second end opposite the first end of the nould, and
mherein introducing the liquefigd material conprises
pouring the material into the nould fromthe
o en t d . d c
% pA0L red 18305010 G0, RS n8 T30 BECREARAS oc
amiauﬂa§qnﬁtﬂwﬁ-the nose has a dlaneter | ess than
the di anmeter of the opposite open end of the
projectile body. 24. The nethod according to claim1l6,

re|ﬁmiﬁ@tﬁﬁﬁl@CcﬂﬁqégﬁpFPsééaFWolﬁorFPBH§lﬁHP8h

Whes i Qeg it ém%ﬁﬁ@ﬁkhbomﬁulﬁhandnbakeoéosUhhacehethese has
por

P iR B30 B B e B aferei o83 cARS BBkike open end

alafgreének woascttalteo@@ﬁlyer format |east one
circunferential groove in the internal surface,

wherein 15 the liquified solidifiable material flows

i Rtdo (e Fethodagccordisior anftepdnt LAl yhesean shg mould

ﬁié%%'@ﬁ83 t18hsl ehathv eh¥nshapu ﬁtaﬁggether form
SO|I ifyin roduce in t projectile E Y.

R b GPe RUPARCE] alie PRERLRGH BgCrnBYPYaaRe, Bath at
nahemmabnkl@wmﬂgcumbulhhegaboﬁa | east gepeves on the
g'g&'q%%%e%ﬁé%! ah g%%%d %g agh%onggggghggcgéghngﬁtQeast one

portions —are-provi
|easwumw@r@mtnhé gewovei ioulthe 1gt@@véé swhiépeen whegein

SL@RS 19%n i ¢l %hxdi%aebﬁg aa@e%§a§0knewéyhﬁgodﬁhbnst
respectl ely, at |east two the circunferenti al,

f LgRgEs ong FFF§Pm§ﬁée6F1€He9FP8H6e5389| WgerRésr sphe steps
n@&er@ndtav%qgoaﬁa@n@ Bnﬁh%oﬂhamg9$n§epﬁgdﬂear1nthﬁe
%posu tg 3 P’ ?i‘ wherei n the oge g ageg%
& °JECEN S PR aea ?SﬁtSPGtHéHCPW out'sr ter
oﬁef&&eﬁhbyfmmst1ﬁhangeed material flowing into the at
least one circumferential groove.

25. The method according to claim 24, wherein the portions
are provided with at least two of the semi circular
grooves, wherein said steps of relatively shaping and
solidifying define, respectively, at least two of the
circumferential flanges, a first one of the flanges being
near the nose and a second one of the flanges being near
the opposite open end, and wherein the outer diameter of
the second flange is greater than the outer diameter of
the first flange.




	Desc.	(p. 2)

