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-1 AProjectile Field of the Invention 5 The

present invention is for a projectile for firing from

a weapon, and in particular, but not exclusively, to a
projectile for firing froma firearm Background of

the Invention 10 A comon f+rkeafrm ball type

anmmuni tion as opposed to shotgun amrunition conprises
a metallic cartridge casg pgoyb@tpiag a vol une of
propellant, with a primer fixed at one end of the

case and a bullet or projectile releasably 15 attached
atrithel etthemeendvehttihe case. The performance of this
type of ammunition is restricted by reason of the
propellant being ignited at a point furthest fromthe
bJhleeor eFige tpriopyeintaetn, iwhé@ri@npﬂ@decdeﬂbaqpatégring from
pro%%%b%% hi;ghy %9'%@%% 1198S. phenkhe pnessyueg of 1o 4
the 20 gas has bu to a sufficient level, it causes
s@ﬁ@ﬂﬁpléﬁe éprtﬁérB@BIéﬁoﬂr@nﬁﬂﬁéaéﬁktrldge case and
propels the bullet along a barrel of an associ ated

firearm At thi tinme, any remaini ng unburnt
pE@ﬁgﬁﬁgﬁﬁgFggaigg—éﬁﬁ@@%é@g fromthe case into the
barrel where its deflagration 25 efficiency is greatly
lé%ﬁg\oglu ¢ 1tr% atrge bg%cir %@?% IaQLmupl %ﬁ%lﬂr % sb %%E%%% dOft o
e greater vol une
céﬁ@é@@@n@@mupﬁélﬁﬁt@ﬁmpéﬂsﬁﬁoﬁum§¢@éllﬁoﬁéétéﬂggﬁeﬁase

bxohm@l@qﬁbagr@buﬁgepbqp@&b@@ulb%tal%qthrgdgggﬁer fixed at
Mor eover , tan is reached where regardl ess 30

of
{ RE%adart PonGF FaFEN probBli&Rt *FoPrRAcEasas velgasably
Iattbeh@alatlmhbubkﬁbrvehGCbﬁyth& aaheevedhaSparformance
substant.i roportion.of the addi |on I ope ant
et eo tyeln e i3 cbnd o ebr TGP e B FradPh 57 the
epmpp@ﬂlﬁNé b@ﬂhgtlaﬂdtEﬁthpﬁOVpthnéum§ééﬁk tthoast he
Obuldet Ve|@ﬁbt¥fbgeﬁﬁ%nQulh%%n hghltkbhl bekhbghbkbk

FEErr el L
producing high volumes of gas. When the pressure of the

gas has built to a sufficient level, it causes separation
of the bullet from the cartridge case and propels the
bullet along a barrel of an associated firearm. At this
time, any remaining unburnt propellant is also expelled
from the case into the barrel where its deflagration
efficiency is greatly reduced due to the decrease in
pressure because of the greater volume to which it is
exposed. As a conseqguence, the potential propulsive
force applied by the deflagrating propellant is also
reduced. Moreover, a point'is reached where regardless
of the addition of further propellant to the case, very
little gain in bullet velocity is achieved as a
substantial proportion of the additional propellant is
likely to burn outside of the barrel of the firearm on
exit of the bullet and thus provide no useful thrust or
velocity to the bullet.
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A further problemw th a conventional round is the
extraction and ejection of the spent case after

firing, wparticularly in automatic weapons. Such

weapons require an extractierzand ejection systemto

ej ect the spent 5 cartridge. Indeed failure of the

ext ragtire} FORIRCtIiAn ITRGIRANSNINS: 1019.09fd tike iRl N
causes of autonatic weapon _stoppages and ot her o

e U 161 A FhifolFgHoe (i & h$pedierite &8Sen 2 tdedeftt ring,
wherne ithe oot ext aukdneqw Kespeinker wissehdue a@ns require

express | anguage oy necessary inplicati.on, the word
BT S OO T S LGS S i YA O St s gy opent

" comprmigigey”  iIswdesed fian larrd rdl udiev exgensdeion end @jection
S ' .t : f t .St f r t:

L RRRHEAILAE I SRENCR Mg BB R Teltes S YRt Peapon

f SHQPPEY S5n angr icods e meddivmsitlonGf- t he i nventi on.

Sunmary of the Invention 20 According to one aspect of

th resent invention .there. s provided a projectile

fc}rﬁ1 U1‘-’3‘@1%&thlogf SRS G SHERRIN P ERE B&er ontext
haxdqig rars idurerrwdisaneter to keprpfse) achighua georpr insidegsary
a. t ant.i l'y.cylindrical dy W th first .and 25

2 SHASIANLIE, Y LS R RALE M b B SR as
betawear isese o stcoamd i@idat’he ssesend iendnf anclelsdivieg

a QanRt |ty e_.Of Y %%'éiff@zt ’thteh%rfe'sre% € %_qf heleng ¢l-esed

by a nose fixed to the body;, "and, a priner for

i JFAGUFG St e piGie HCamE e Ve Sp Hitife P TSG S8GSp Ot édidhyr ion of
t e raHd mdidagalr ody ang ilecatetddibeand off tthke invention.
second end of the cylindrical body. According to a

second aspect of the present invention there is

provided a projectile for firing out of a barrel 35

O%uﬂmﬁﬁgpQﬁat%%elg@%g%Hogaving an inner dianeter, the

According to one aspect of the present invention there is
provided a projectile for firing out of a barrel of a
weapon, the barrel having an inner diameter, the
projectile comprising:

a substantially cylindrical body with first and
second axially opposite ends and a cavity defined between
the first end and the second end for holding a quantity
of propellant, the first end being closed by a nose fixed
to the body; and,

a primer for igniting the propellant, the primer
supported by the cylindrical body and located inboard of
the second end of the cylindrical body.

According to a second aspect of the present invention
there is provided a projectile for firing out of a barrel
of a weapon, the barrel having an inner diameter, the
projectile comprising:

a substantially cylindrical body with first and
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projectile conprising: a substantially cylindrica
body with first and 3 second axially opposite ends
and a cavity defined between the first end and the
second end holding a quantity of propellant, the
first end being closed by a ho3e-fixed to the body,
the cylindrical body having a first outer 5 dianeter

W &dbri B alﬁsaﬁMafpaageltlenr@fdsdla@metaerca%ttw%eﬂa{eroelbetween
a base seal cl osi t he second end of the” cylindrical

bddie & Tth REE iGN 9P hETSH Spdid a2 vesritect
1q>]hgjen]gLafs¢tppomeecfltmtt r?lcbﬁ&ar@eaﬂosaﬁd kiyhl%l blaﬁs% Sfe_aﬂed to
openi n t i.t.ion .of .the priner oW g
OB ur Ty e g i o S5 T L6t Gpdriant oL
ewm@ﬁammhm secdrech serichaaf tthee ingydr mijram@atlerb@rfy the

A&b Qone enbodi nent the base seal is formed so that

ase seal is ruptured by the gases produced

dur| ng @ defdeadgreatli 6 B nchd Nsr Ggsldnghtena Iedr ébye
openiingirtie IbasRiy;seal . In an alternative embodi ment
the base seal is 20 fornmed so that it i.s consuned

duri ng W& Eatiodn WP HHES G &R L 3 Frar primer
Opesinyg stupecarerald b@reﬂm&ialsya sedfll;asmchol e is provi ded
in the S c h ne it

of the ég% %rrjéarslécta}’r? Z%tpp gggffg%?hr l%qtoﬁy ffgashﬁe rlmer
tda r@élmmm@lseaﬂntpromddudngw@ aietfﬂuargdfaatslp@ctofoftmehe

Prasgil ety %catﬂ%erferdnﬁ O\ desh B RIPigctiHe for
firing out of barrel of a weapon, the barrel being

nﬁd’ehé)fdram@éﬂbéﬁ Ymaterial 30 and having an inner

di aneter, the projectile conprising: a substantially

cyin mmei calbdoldghenw tthhef ilbaste arel Secdodmaxi ald yhat the
Q% % %nq% gy %r% VF%yt% fi %% b%ﬁ%ﬁﬁﬁﬁdt%%fEBESt

e Seco ng a‘quantit

deflagratlon of the propellant, thereby openlng the base
seal. 1In an alternative embodiment the base seal is
formed so that it i1s consumed during deflagration of the

propellant, thereby opening the seal.

Preferably, a flash hole is provided in the base such
that a flame generated by ignition of the primer can

propagate through the flash hole to the propellant.

According to a third aspect of the present invention
there is provided a projectile for firing out of a barrel
of a weapon, the barrel being made of a barrel material
and having an inner diameter, the projectile comprising:
a substantially cylindrical body with first and
second axially opposite ends and a cavity defined between
the first end and the second end for holding a quantity
of propellant, the first end being closed by a nose fixed
to the body, the cylindrical body having a first outer
diameter which is less than the inner diameter of the
barrel, the cylindrical body being made of a first

material; and
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of propellant, the first end being closed by a nose

fixed 35 to the body, the cylindrical body having a

first outer dianmeter which is |ess than the inner

di anmeter of the barrel, the cylindrical body being

made of a first material; andd--4 at |east one sea
ext endi ng about an outer circunferential surface of

the body. 1each spal Ju=0t réi&'erﬂﬁilrfga@lb@dty dr omcthe body

to forma substanti al seal,a an i nner
AT a1 1o (FEGE S0P RS0 Rl SRE Py Pretauding
secamchld_u,t eiratli anmet erodyr eai e":rortnhan stule tfant9ta lowkarn against

ter and equ to.ar ,greater th he .i_nner. .
d|a2§#¥ﬂer ﬁ%”%%ﬁf?bla e gfﬁeeag?t%nebgegﬁl gpgghaVlng
medes egforal  osdcund imatedreiralgr estterreithanhé heedonmgt outer

'ngfﬂﬂé%er'§N§9Q£ﬁﬁﬂﬁQQﬁcﬁh%r%%t%qr%%ﬁn”%%%r'ghera@qameter

first material is harder than e secon
metferting baniedne tdhadi demst ©Re fsieadt bedingr maKdei ¢f a
steeor@r manethier, iron all oy, and t he second mat eri al

i s copper_or. a per | 1.0y. an
al t er nat 1 ve @ngﬁﬁpﬁg ond?ﬁ@%ﬁ- ﬁ&téPF&Fri§h§n058§er
basettedl neyrersiadh asicbrtass forstbmanze.ialr eéfsehabidgr then

Led rd at least two seals, 20 a first
seg{ %§§%$¥gn ﬁé%é’the first end of the body and a

second seal positioned near the second end of the

bQ%Vodéqé%EHdﬂﬁen%|t%%%aEh!%teHBQ@&q%@t1%h%&%eﬁsor another
| east one set of plurality of close

pr.ovi ded _at
sﬁéf@dag dal¥s. apceft aﬁ@fonphgﬁéer§aﬁr6§|&Qﬁpﬁﬁoo§e?sCOpper
ofoas2hl s@dley. Adeoldi g tle@natfiow thbaspeehtof thee first
present, invention there is RHQ V|ded 2pPro ctlle f or
flriﬁﬁjﬁht of “a Darrel %asﬁdaaﬁeaﬁb e Sggrel h§V|ng
amriomier di amet er, the 30 prOJectlle conprising: a
substantially cylindrical body with first and

Preferably, the projectile comprises at least two seals,
a first seal positioned near the first end of the body
and a second seal positioned near the second end of the
body. In another alternative embodiment there is
provided at least one set of a plurality of closely
spaced seals. Preferably, there is provided two sets of

seals.

According to a fourth aspect of the present invention
there is provided a projectile for firing out of a barrel
of a weapon, the barrel having an inner diameter, the
projectile comprising:

a substantially cylindrical body with first and
second axially opposite ends and a cavity defined between
the first end and the second end for holding a gquantity
of propellant, the first end being closed by a nose fixed
to the body, the cylindrical body having a first outer
diameter less than the inner diameter of the barrel; and,

at least two sets of a plurality of closely spaced

seals extending about an outer circumferential surface of
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second axially opposite ends and a cavity defined
between the first end and the second end for hol di ng
a quantity of propellant, the first end being cl osed
by a nose fixed 35 to the body, the cylindrical body
having a first outer dianeter5less than the inner
di aneter of the barrel; and, at least two sets of a

p't‘H@'Ho@& ofe fdrosRlan w%ﬁe@ Sfa@&taqw T APHe #dy to
ou er CI nf erenti_al a;rface of - t he bad each

o7 radi &9 %n&ﬁeaﬁbdﬁn@& g erential
suin&tfanie alf &eﬁ bmmensmaazrimgnraerseccjorn@unsfuare&ntdllaﬂmeter

surface of .the barrel havin A econd outer di aneter
greaet Ccert hta}fn % |f‘rasrtS om?tuet% ds eetrerand eq @éllaqeézooror

5 gyreeditegr tthaan tth‘@e lirmyeer cthaameer odf tﬁl@eblaameél,,
wher ei r&zr%rfelféta S8t f s%eca'osf 's%a%sﬁ%s %%’édt h&ar the

first en a second set of seals is posed near

t He I Sde a9l 38 .2 BRI wEt, Atn s@elal tier ﬁiaﬁp@éed near the
erpedinenrin@t | east one of the seals is forned

separately fromthe body. In such an enbodi nent, each
seal is in the formof aring, and the body is forned
WHdW ey erg s plec tary @ 1dienrcunfiore rirbald igieaove t fleasseahniengf the

eas%% 1@ NG A @RE o 'E%‘}%'t'épi a} 536N (9 °%‘6%1|yt15 %%”T%Uc%e%n

ort 1 ONn an cont |g ous second 1 ONn,
f |err®toqgmemton esgibn g sfedr war d noft hehd ogac @rfd ap@‘rlﬂgon aun@l the

akﬂkﬁﬁgg'Q%erdfMﬁ%%gao&e%%%cQﬁQbe%ﬁrb%n&@@%ﬁ%lghegroove
first portion is of a greater depth than the second

pé?F‘&ﬁatZ@gPﬁéF@réBP@ ‘t he Tf iOF§t SBEPAIBR ra§ 28 widderve
eqma{prtl@;ea; \&i (ﬂlh.”stofpotrf‘lt&o&eahd Roefenably tskeoselcerdtion,
p S epth uaI of the sea
Do ding o T FE ChdbRer 1o Cfndr Segitc Eottion in
|nwehﬂkmﬂnxrheﬁefhslp@ovﬁde@eapppope¢udbe fubrerfei tiheg first
Q%Er%ﬁo% har gl 5 %&e%t%ﬁa ?tth%aaaEﬁ%!s%%%h@gp%Qtion.
inner dianeter, the projectile conprising:

Preferably the first portion has a width equal to a width
of the seal.

Preferably the second portion has a depth equal to the
width of the seal.

According to a fifth aspect of the present invention
there is provided a projectile for firing out of a barrel
of a weapon, the barrel having an inner diameter, the
projectile comprising:

a substantially cylindrical body with first and
second axially opposite ends and a cavity defined between
the first end and the second end for holding a quantity
of propellant, the first end being closed, the
cylindrical body having a first outer diameter less than
the inner diameter of the barrel;

at least one seal extending about an ocuter

circumferential surface of the body, each seal protruding
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30 a substantially cylindrical body with first and
second axially opposite ends and a cavity defined
between the first end and the second end for hol ding
a quantity of propellant, the first end being closed,
the cylindrical body having-a f+rst outer dianeter

| ess than 35 the inner dianmeter of the barrel; at

|Q@&Ejﬁﬂ%f%@%hl%%%e@®d@gt%bQ%Enﬁ%.%%%%&antlal seal against

circunferential surface qf the body, each sea
prdt ridiTg Cércrllaﬁ.eaqervlfarlorﬁ%rﬁ@%oaxﬁ {8 Srrgt and having
Subskﬁﬁkkﬁknﬁﬁﬁida@abm%& ga altRRer heinr evrherert ifalrst outer

suy.fa Q arrel and,.havi.n d outer
SHRRE A AP PR I Fn AR 3 SRR AN the at
ad@aﬁmeqn@n@eadlaﬁam@rnaﬁetbé baseebndtm@tamlalleagﬁ

one seal heing (Fade of t %%%O%g)dﬁ'?é‘a%ﬁ' %'xrte%‘&qfn% %?z%% the

attached to the body and exten over the
erd.r SPr &Mér-abl y, the mass conprises a skirt that
surrounds a 10 portion of the body adjacent the first

end r ef , the skirt conprises an i

B ara e SUrrace bRt MR tohb e SHetgunds
merrerionprodat thei bgdyr adijaldeyti mver dd rand ehlile body
conpri ses one or nore seats 15 for receiving the one

or nore nenbers thereby attaching the nmass to the _
bddef epedflon afihg, sthie tsikiompraGepr ikges nowe wamsanigrgntial

t he hody p%%@ﬁ@b%e%lQ%eo%%abr ere LRepIEILeot$uRing
circunferential 20 |lip and the seat is a groove which

r CEILPdS Yt HEWRIH!S PP@féP&bPﬁdYtﬁ@m§%ﬂ§€seﬁp§n&§ more seats
r adiraldey:eafyitike thedypnko orf avecanebstranthalre®galttaching
gﬁ& en th b%g% ?pd an inner circunferential surface

of heabarre f&Y\eapon from 25 which the

prOJectlle is fired. According to a sixth aspect of

for e%r esent, | %Yl%n%'k%t tc'%ﬁ&a‘%lfs%sp %\é' 91%%@ nge%' 2l 8oay

ring-out of "a bar
h&PIRG L& Si PRér Sdicdnehers the B‘Gmﬂ?@éj é@t |a| élrcumferentlal

CQNRY ia%ldN@he seat is a groove which receives the lip.

Preferably, the skirt extends radially of the body to
form a substantial seal between the body and an inner
circumferential surface of the barrel of the weapon from

which the projectile is fired.

According to a sixth aspect of the present invention
there is provided a projectile for firing out of a barrel
of a weapon, the barrel having an inner diameter, the
projectile comprising:

a substantially cylindrical body with first and
second axially opposite ends and a cavity defined between
the first end and the second end for holding a quantity
of propellant, the first end being closed by a nose fixed
to the body, the cylindrical body having a first outer
diameter which is less than the inner diameter of the

barrel; and,
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a substantially cylindrical body with first and
second axially opposite ends and a cavity defined
between the first end and the second end for hol ding
a quantity of propellant, the first end being cl osed
by a nose fixed 35 to the body] t+he cylindrical body
having a first outer dianmeter which is less than the

i nner dirametenof the ) banielndidgtdapouft 0n€ @k N0re
seal s extendlng about an outer circunferentia

&FF&@@‘@FePﬁéaﬁoﬁyr tagen odedlh pP@pﬁud@ﬁﬁh F&&laPF?trUdl“g
f remitahe yoadynt cthfeorbmday sbgtcaft iaalsusetlandgailnstalaBgainst
i nner. C|rcunfere%tia tsurface f th 2 rrgl an ha% ng

53 S8E50 “ChCer aramtrer, “drsin °Cné nE6r ving
S@abﬁqogdpp@WEde@imehea, Iubrlcatlon means to

| ubric rrel pr, tile i i red
throug%%%ﬁ%qgar%el%nfo fhg%ﬁgbr%%g%léﬁ ﬁé%Vld eflwith a

comprilséta ogodrieng ¢ aubrilseiteattiheg bratredi als é,bsl i ed
t@redehtseal is Alitreanahirvelgy tael whri-eant may be
contained within each seal such that as the
projectile is fired through the barrel the seal is
rumbuﬂaérandtﬁuhrh@anb h&yf@b&@&&@e 35 cbatanat ber a

ahh %%%ﬁg %ag rﬁ%ﬁl le%lletof a .l yhricating

eventﬁ aspect S8t 't he pr esent
|ﬁ@é@ﬂm@ﬁlVEﬂénealéUb¢0¢@@édmaYpb@J@@mﬁbenﬁerﬁthﬁngeach

O%anfs%c%a%ﬁgk 220 +0f @r@%%@%@iethg Q@E%@ltﬁgbﬁ%hn@gg

of a barrel material and having an inner dianeter, the

pPGEEL [F8ecSRpr dnguPtarsdhenantiRri¢aay iadrrdgprsed.

quly awotchefrl Bt em@tlsf@qoad chxisaklly ieppasit ereads and
Vlt deflne betﬁp the first end and the second

e&& f or ﬁépg Ag & qdantity 25 of first propellant, the

first end being closed by a nose fixed to the body,

WE%~exhaﬂ@rkga' hady havin e f'&S&heogg%geﬂkagﬁbsﬁtlon
I's I'ess than the inn |aneter arrel
there is provided a prOJectlle for firing out of a barrel

of a weapon, the barrel being made of a barrel material
and having an inner diameter, the projectile comprising:
a substantially cylindrical body with first and

second axially opposite ends and a cavity defined between
the first end and the second end for holding a quantity
of first propellant, the first end being closed by a nose
fixed to the body, the cylindrical body having a first
outer diameter which is less than the inner diameter of
the barrel;

two seals extending about an outer circumferential
surface of the body, each seal protruding radially from
the body to form a substantial seal against an inner
circumferential surface of the barrel and having a second
outer diameter; and, |

a case in which the projectile is received, the case
comprising an open end and an axially opposed closed end,
the second end of the body facing the closed end of the

case,
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two seal s extendi ng about an outer circunferential 30
surface of the body, each seal protruding radially
from the body to forma substantial seal against an
inner circunferential surface of the barrel and
havi ng a second outer dianmete¥;-and, a case in which
the projectile is received, the case 35 conprising an

open enghand rangod @Iémm&eﬂu Josed end.st t;ﬁepellant
S onq)egg.of the b C|n the cl osed egg %F

o8 B {arenitiioh et SraCT o e s ae-
propellant the body is prOJected fron1the open end of

t . er r
oSl o S Rk od Uk TGS e aged S SE
t e aisted t\«hetmrn meére flgrsddgrend g ttﬂve fdarsst, the primer

prepelil ante i F efer ablnsr g fdash hel e is provided in
the base such that a flame generated by ignition of

the primer can 10 propagate through the flash hole to

tlreqﬁemeﬂlﬁnta ﬂl@ﬂﬂ&cﬁ@ﬁ@ Rty itdeel qalse_heomrsieses;cal
k{@ﬂl%@aégb% o aq Mternt|ve %rmntéh%a

cadié conprlsesg%I}d%% 3@H§¥”Té&hc€ dPatetér 5N

a [iapectaten thmmght $hel dSled he e 1af ttdﬁetheasaeotp(e\ﬂlaedltt.he

open end of the case. In this enbodinent, a quantity

of second prepellant can be provided betmeen t he case

and' tHe FERPAITIRE %t Wole sEdFeldoamrs segy shave ididrfiepdnitube .

deflagratlon 20 characteristics. Preferably,

| agr on of .secon ropeII is faster .than
191 01 BTGB ke SR T opdm AEe ACUGIdIY fo tie
en@ﬁﬂ&1&&dua§s afn Kh@name&enm.mnWen@mmnon Z&omheme icd osed
PT, %\8 %qfd t%e L& t%lw %\éﬁa o%% endg %r %% OfIﬁlathlS

weapon to a proje rlca
breg@sid iglegdve & @fmmtmtlyg © far=r> e@spmelr pmrplééde nsi;h a:ped beo

CmlemRY Jhedureeth ofhsd hedeaRoBoRNd The two
propellants may have different deflagration
characteristics. Preferably, deflagration of second
propellant is faster than deflagration of the first
propellant.

According to an eighth aspect of the present invention,
there is provided a breech sleeve for adapting the breech
of a weapon to a projectile having a cylindrical body,
the breech sleeve comprising:

an outer surface shaped to complement the breech of
the weapon, and

a throughway defined by an internal surface of the
breech sleeve, the projectile being able to pass through

the throughway.

Preferably, a funnel portion 1is provided on the internal
surface to facilitate insertion of the projectile into

the breech sleeve.
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30 a throughway defined by an internal surface of the
breech sl eeve, the projectile being able to pass
through the throughway. Preferably, a funnel portion
is provided on the internal 35 surface to facilitate
insertion of the projectile +n2o- the breech sleeve. 9
Preferably, the weapon has a tapered breech and outer

surface Mas; ,a (GRIMIeRM afas apeRd shapee ACeRIdii@ er

to a further aspect of the present invention 5 there
i SYRTAAYEE S Sr SIS Y 3RSTE o fRaEe a barr el

of a weapon, the barrel having an inner dianeter, the

pr.oj ecti.le comprising: a substantially cylindri.cal .

DAy LR (Tt artt - Sde Rt S A11 3 P EOEI "o g o7

a t[dwvig yi defiavedidsetavger J etQ itllve fidr St rémgy amd toife a barrel

S d or ' i of. fir - Il a

Rl A i siM = L A
b&HP I aHe 1&y 1G9 RL iGN Body having a first outer

gi arrelt er s\éMBsG:haritSiallQSﬁ dyil&ﬁldrﬁ%ailmb%gl_ydimﬂ%t erireft abhie
arre nd .0 or _nore .grooves extendin .
QTR PR PSS St P65t 6k i Gl dParEigned betueen

sutfeade rsof erle dmady handie dcespectd ferseallsliseatediuantity

t r I roQves, seal, far.ned ra

of L Re 0y TR 19y adiisg ke Sriy SR, ChetRsart § nose

f drigied debsthentiogly rsddle aydilmsir 2@ lakpodynéaving a first

CidurW efieMdralr siiface ofi dhe thanr @he 8aGR S€@lameter of
havi ng a second outer dianeter greater than or equa

t & RELLeATd &6t &F FPIEhETRAVES SXREPRLPGT er ence
t @itheinffiarsnttic 196V emidh taspe olug «af difeum?? refenrtli @Rrface

th rojectile may further conprise a sleeve wthin
tﬁg §§$%?§thfb érably, the sleeve is nade of

mat er i alrespactinvgersgees Ises¢ edadinalt hex pams iogn memgegrooves,

i%&ﬁ%ﬂ@ Al 8331 %% f@ﬂ%ﬁi o%h% Rr 5 %h@ 8R rudin

conpareg\Mtr1the materi al 3? thekbogi.gl . WQ ?
radially from the body to form a substantial seal against
an inner circumferential surface of the barrel, each seal
having a second outer diameter greater than or equal to

the inner diameter of the barrel.

With reference to the first to seventh aspects of the
invention, the projectile may further comprise a sleeve
within the cavity. Preferably, the sleeve is made of
material that undergoes less radial expansion under
internal pressure from within the projectile when

compared with the material of the body.

With reference to the first to sixth aspects of the
invention, the propellant may comprise a single
propellant or mixture of two or more propellants, each

having different deflagration characteristics.

With reference to the third to seventh aspects of the

invention, the cylindrical body has an outer diameter up
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30 Wth reference to the first to sixth aspects of the
i nvention, the propellant may conprise a single

propel lant or m xture of two or nore propellants, each
havi ng different deflagration characteristics. 35 Wth
reference to the third to sevémth aspects of the

i nvention, the cylindrical body has an outer dianeter

Up:o‘ gy 30 130:i0fn drhey il Jpate diAmBLRr &frrtehe bartedlerably,

erab the outer_dianet ndri ca
Rﬁyrt KRHE T 2 de o< ¥ ?%4%%5@0 é’fdyt He "fdin the
dlran‘ﬁjeerofof97tdwe;oba%elof tPreefiemratd Widne ssealf( sheh@avserel.

a i ameter wi t-hin the 5 ran of E%to 1050
thrberel%wenréarbq rTEChter c?fl (tsﬂe Sart 1" redgrénfeer bI {ohln the

th;éarmﬁ ert disamdtcerl (6% tdfe tdealiginey ddiartutrert fod rt@@géaarrel.
éﬁf%ﬁféfg¥§%ﬂ¥ t%H%'dU?%f fyﬂgﬁgf ofIQg@n%e ls is

I ment the seal is/are integrally forme
Wl"“tJFF Nife tA insdydcc &t t HIW e 0 |tﬁlearﬂrn@|etremé‘me¢@r
enbodi nent the seal (s) i s/are formed separately from

o S e P P B e
r esipectihee cqnlrlmmflexaéntboaiy ar @im\x«evfear, Seatainng leagmative
Mo éﬁ] ol 't%% sjeél"as\s t_’Les/'aFr & e 4 s%f af%]t%'l?;' %%%m the
cl ose oop; 0 Im

ring, r exanpl e
pibstdon rilmg; sumh @W\@Hﬁ@d@)@@ﬁnd@@@ siegg, lfSorlne%élﬁ?plf@rm of

Qéﬂﬂfﬁgt(éda|@ﬁé'5d3& |§1fJﬁ%&ﬁ¢ﬁt%l%e&%%@é@%lve
enbodi ments where t ectileis provided with a

pﬁihﬁﬂqqﬁ?ﬁﬁng§éél§ro |Oﬁnﬁ%§§%¥ﬂ Sy 2Hdpe Each ring
[ mta@grba:l liyh frovenEd i tdf tadhre dhedye sand 1ere dor ompr; e asealls t

nay, be rned rat.el.y fr n1the .bqd VVth reference
t ot Ie fCFéFXanﬁ%hrﬁﬁ‘¥S|xt and §§§%hth géspects Yottt nd
t lexpiamgerditlicory,inche ffor stxaemwd ec arinddrpr itoe aa ke35 moge In

| it eghRld Yafeied Wit Rodide ibedy s Rrefer %Wey preRese is

is In the shape of a caonical frustum and reducés in
dirdeeticled widhdiar @dtired fvomtt keaddeodcerd Preheeals may

bedy integrally formed with the body and one or more seals
may be formed separately from the body.

With reference to the first to fourth, sixth and seventh
aspects of the invention, the first end can comprise a
nose integrally formed with the body. Preferably, the
nose 1is in the shape of a conical frustum and reduces in
diameter in a direction from the second end of the body
to the first end of the body. More preferably, the nose

can have a leading face in which is formed a recess.

With reference to the first, second, and fourth to
seventh aspects of the invention, the body can be made of
one of the following materials: plastics, rubber, paper

and/or metal.
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to the first end of the body. Mre preferably, the

nose can have a leading face in which is forned a

recess. 30 Wth reference to the first, second, and

fourth to seventh aspects of the invention, the body

can be made of one of the follllowi ng materials:

pl asti cs, rubber, paper and/or netal. 35 - 11 - Brief

DQﬁclréﬂ)tDeCH@:ﬁfpttlhﬁi WIS 4N iiger that the

I NnVention may be nore easily undérstood, enbodi nments

of the present invention will now 5 be described, by

vvaLy1 ofrcexarmlee aMley,inMdrit ircef &f’(aejn(‘k& > teheeasily
gemanying dravings. o Wi gy FLaure d IS8 RALALL oy

sec Ion view o enbodi ment 5? a pr 0] ectiTe

adrorcgavoe beid,h htyhevqar esfersxdmplentdrdry,, 10 thi gm@@d@ to

a o talonsGHJ 100 W oW 3 Raf tilorexpl oded  view of a

second enbodi ment” of the projectile; Figure 3 is a

section view of a third enbodi nent of the 15

Pregjratd |1e,1sFian1!:rant4Lale S &EEH an e W ofn @rﬁgbd‘oq&rr@rﬁf of a

a base seal .that can be inc rated in th

R s et G50 TG 46 T 3 S8 H it 18RSt on

section view of a second formof base seal that can

b%})}'cﬂ% r last %déﬂaq:tlgel %rggt%_%tnl ! e%h%b nclrt aqu g{%loded

i gure I's an end view 0O & “seal
prileer ofi mcegserat ebadimes thiadj s |péogmmhen
Figures 1-3; Figure 7 is a partial section V|em10f a
fourth enbodi nent of the prOJectll ; 30 Figure 8
S ECEUGHE v G of SR HUh b iment e fgibotinent of the

projectile;

Figure 4 is a section view of one form of a base seal
that can be incorporated in the projectile shown in

Figures 1-3;

Figure 5 is a section view of a second form of base seal
that can be incorporated in the projectile shown in

Figures 1-3;

Figure 6 is an end view of a base seal and primer

incorporated in the projectile shown in Figures 1-3;

Figure 7 is a partial section view of a fourth embodiment

of the projectile;

Figure 8 is a section view of a fifth embodiment of the

projectile;

Figure 9 is a partial section view of a sixth embodiment

of the projectile;
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projectile; Figure 9 is a partial section view of a

si xth enbodi nrent 35 of the projectile; 12 Figure 10

is a section view of a eighth enbodi nent of the

projectile; Figure 11 is a section view of an

enbodi nent of an breech 5 slé&éve; and Figure 12 is a

section view of a ninth enbodi nent of the projectile.

1%@@&@ lhed iRescCreicplion ofi Rr efrerr d gEMpoditRAtiSient of the
ure 1 shows a projectile 10 accorglng to an
66Pﬁgﬁﬁe'of the present invention. The projectile

10 conprises a 15 substantially cyllndrical body 12

havi ng a.first (le end 14 and a,secon

(?}gugﬁn&f éi.§|ﬁf%oﬁﬁosﬁﬁgw e%dafB RndlmF“t qt an breech

cavieeyet8ainsl defi ned between the first end 14 and t he

second end 16. The first end 14 is closed by a nose

20 having a flat face 34, the nose 20 20 being fixed

51€Wéebgéylfza NSceorer View ofi ¢ nénbodiemerdlreRs of the

n@&@jggtuaetorned integrally with the body 12,

however the nose can be forned separately of, but

subsequently permanently fixed or attached to the

body 12. Indeed the term"fixed" as used throughout

t*ﬂ)‘e%aﬁ SPREIL r‘?@tt'l%ﬁ and p%'ege%ede’é%%%lmﬁrt% the of

necessary implication, is used to nean pernanently

atytl@;%h}ed 1t %h%ﬂz@ an?%oa@%ltli‘i% %@clac%totreqmemb 3% @mbodiment
r esul bei ng tlOr me I nte roceedl n
r

c@ﬁp&ﬁ@nprﬁﬁeﬁ NYEIEA C30 agplcPéOJﬁC&&&ﬁtﬁPyCSFPr%SGS a
peubekbamhazzylSydu&ﬂmseélebﬂynlzthev¢a¢|hyflastA

prlner 24 for i gni ting the pel | ant
G SBBER% n 2o W) B REPE TraBlnan], o818 cpposice
peinged 624 A het@rW@ﬂhpﬁvatwaéé seauezanedabemyeen the

g?@g%%deh@194t%%deﬂ£ 123hdt baaseeondreRd £16stl Bng 14 is
closed by a nose 20 having a flat face 34, the nose 20

being fixed to the body 12. Moreover, in this
embodiment, the nose 20 is formed integrally with the
body 12, however the nose can be formed separately of,
but subsequently permanently fixed or attached to the
body 12. 1Indeed the term “fixed” as used throughout this
specification and claims, except where the context
requires otherwise due to express language or necessary
implication, is used to mean permanently attached to and
may include such attachment as a result of being formed
integrally with a proceeding component or part of an
article. A quantity of propellant 22 is disposed within
the cavity 18. A primer 24 for igniting the propellant
22 is also disposed in the cavity 18. More particularly,
the primer 24 is held within a base seal 26 that is
pressed into the body 12 at the second end 16. 1In order
to reduce the likelihood of accidental activation primer
24 is advantageously located inboard of the second end 16
and the base seal 26.



10

15

20

25

30

35

35 to reduce the likelihood of accidental activation
prinmer 24 is advantageously | ocated inboard of the
second end 16 and the base seal 26. - 13 The
projectile 10 can be |oaded into a conventiona
firearmsuch as a handgun, rifll3e-or |arger calibre
mlitary gun. Upon pulling the trigger of the firearm

(mote s;ﬁcaj/we)ettltqef 1710 tharpikféd&tddd@teﬁ ltritl% R id&&fvte%ldchiona)l
causi n [ o ignite and eject a me (no wn
PGS S Hagr Holers8 For ded o Thd BAsE. St 5E
Tl'mlsl mxs,es:urt he Imo(mp@ldlaj’ltngZEtHeo tdefdgggr aife,the firearm
€1 CI 3" 9¢ thngs Th% conti.nued causin
agra 'of” the pﬁ%ﬁ@fﬁant ncreas S e pressuré 9
ﬁiihe>g@@MNQIﬂnm tehedsody f12mE0 (et Ishichwen)gadirough a

pﬁﬂ§§ﬂ{@mﬁﬁa@@e%cﬁnkﬁng W%%f% ide RULStS Or  HURE WeSes

t he base seal 26, alternatively the propellant may

bitYe tHOREdH e Ledlo @@fé@@/r@rtepr ipeduz4 NgTHE rgigs %ro1umes

p@ﬁ@@f Hm$e@&ﬁJMﬁ%eaémﬁ@mmm&mwﬂ&h&?ﬁw@émgnt

internal surfaces of the ar m_i ncl.udi.ng .t he

T CFR A5 ReCe. BESREIEG 1t e oG oGt S § i gl Ae

bmw&adndﬁmsq@sequem&hyeln@@cﬁh@ auﬂ@@&ﬂdmm@re it bursts or
ALIRSPHRLS e (GO 1AL SHICLIA 40 GOSN B ope11ant

armoroun sing a as d %
bmaIYetburtnhéhmO@l@éll Itélm Sez'd 2@ |arﬁ1dt/i@ef projrect i2lde 1Ghe gas

esdeRendinRg arthuLRIAG ernatt%’e REERieR tWthing bhe Bedy
12 even after the prgJectl e 10 has left the bore of

t HEYST 8ar MUTFRESSr el antt 1¥Ea T8 ATIGHed "o the bore and
defdeagihat r@@bﬂ&lh@ it$eC @ieljelotliy ecQusumethg the bore and
Acc% dln%%xlalhn - t%e pr%pellant nom1congflbutes to

25 ¥ Ust! and vel 'oeity 6 OHEY proj et Ve “10.

Slgnlflcantly this contribution to projectile thrust

. %nﬁ%%%twaw%t&tmc%%%n cé%ntcowe%tel%%'l drag agggir%%hd%he

bore or barrel firearm sh ul

f GOFRET. Sapsr ec |caltréaf ltdﬁ@t efE ﬁrn@j @cmléefo ol propellant

generial |t%eh®\t%jécf‘tlip%t ar@t kY F}%@H&hg”@&s pul@annd rate,

DUl i SoMYE b9 150U oL RLT 1AL LS00 1
has left the bore of the firearm. The propellant 22
continues to deflagrate until it is completely consumed.
Accordingly all of the propellant now contributes to the
thrust and velocity of the projective 10. Significantly,
this contribution to projectile thrust is made without
attendant frictional drag against the bore or barrel of

the firearm.

It should pe further appreciated that the projectile 10
will generally have a substantially greater mass than a
bullet of a conventional round of similar dimension (i.e.
length and calibre). This rises due to the projectile 10
comprising the mass of the entire body 12 whereas in the
conventional round, the mass of the cartridge is not
added to the mass of the bullet as the cartridge case is

not expelled with the bullet. The energy of a moving
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l ength and calibre). This rises due to the projectile
10 conprising the mass of the entire body 12 whereas
in the 35 conventional round, the mass of the
cartridge is not added to the nass of the bullet as
the cartridge case is not expélled wth the bullet.
The energy of a noving - 14 body is proportional to

I s dRSS YSFgNe isguar e of; dd %as\éela(?l@ tt)he TS ren dehe 5
present i nstance, the projectile 10 will provide
st Yal | f "gredttert hter &ﬁ?ﬁ@ﬁtofwéﬁ@rﬂg?f 6616. ﬁﬁé’@te‘:tlle
armb thius grreatiere fsoreeandtielly idredtrer @ased 2 rMags energy
q{or veI00|t |n conpar.i.san MAth a con%entlonm

roun&'5P'5|wFIar SRS BrEand itdéft c &M prEpdittant creased
COWWQSﬁm@d@raW@lvmhawe1m|¢amnﬂmlamm m1mmnwseom@@u¢np@al

fr QRS Rressie a@%%ltl%%e %%db ase n%% r%g% 1heen

rupture the projectil 'S prOV| one or
rnﬂQ@99§MQ§O®Oanﬁhéoééﬁﬁé 30 ext end about an outer
circunferential surface 32 of the body 12 and
protrude radially to forma subst nti al sea

as
Bdd REE SN Son A ST PEUTES Gt R SuPPacE o StRE BoFE the
olbake bamrnel2 cohatsheckinr eapmufrean whieC b riche cprideedi lie

1%90%1@“ I €4+ r %nteh§ eg;%%% eny s ? wWn iR Flgune ]30 tWRend
séal’s 30 are provi ed e seal IS ag acent th
sedond end ous enwillreuriereeddnrd sealfage |3§ fdr be body 12

t%W@r%r%@%uﬁbr%%d%@qlyl%ob¥brhngo%ﬁ@sQ%nEH%lnE%% 2Qa1
In this enbodi nent, the 20 seals 30 are forne

| RIEGFAIT PIwiltReThE IB6MpEeFentipdusersaghond &he bore or
pLejreetl] :oef 21 &qcending rom amaeglorﬂ,@te @&Egglcntgmt; 1_tihﬁs
pPraj. ct| 2 rises ndr.i_cal. 0 Wt
DERAEE) opposos AP iRe®s GHsHA" ahal oras ds 576 shALe 20
aaaavpKWVZﬁsdthe@@besweén3@0h6|a@jaceotuﬁbeoﬁecond end 16

p%%9q§|%%% %%%ongh% ﬁr%P ggd }%e@fﬁ%g%rQOQXez%%rg% end

cl ose an inte orne nose
| déddiPHg ﬂé@@aZSMO 3@% n@iseh 2Ohe projc8éei pEPegimeRE, the

neea 1420 0ok rehecpieiechitkgra2ly Gempr iksesnHadponbi.on

232 of frusto-conical shape
Figure 2 shows a projectile 210 according to a second
embodiment. The projectile 210 comprises a cylindrical
body 212 with axially opposed first and second ends 214,
216 and a cavity 218 therebetween holding a volume of
propellant 218. The first end 214 of the body 212 is
closed by an integrally formed nose 220 with a flat
leading face 234.

As with the projectile 10, the nose 220 of the projectile
210 comprises a portion 232 of frusto-conical shape
reducing in diameter in a direction from the second end
216 to the first end 214. However projectile 210 differs
from projectile 10 by the inclusion of a recess 236
(shown in broken lines) formed in the nose 220, the
recess 236 opens onto the leading face 234. The recess

236 can be formed in any conventional manner including
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reducing in dianmeter in a direction fromthe second
end 216 to the first end 214. However projectile 210
differs fromprojectile 10 by the inclusion of a
recess 236 35 (shown in broken lines) fornmed in the
nose 220, the recess 236 opeds onto the |eading face
234. The recess 236 can be forned in any conventiona
rmfrmet reﬂd'ﬂ@l@'nﬂ?:hlrﬂi?lgt Lc&r AL ”Wivﬁiﬂt%eorof tt_hle
castin virtue o e SS Lectile
T T el S IS o L RO Gk 5 Bl GE- % “Fhe
prajcadidu e i2it0 ralldetdi ffers from projectile 10 by the
provi sion of seals 230 that conprise individual rings
238 that seat in respective circunferential grooves
24the araveck cdbdie 41 aducedidifremnfiecen g ogfe athid ebddy by the

21;%:0\71@1%5'&59%625@% @3330 be, frorkd 4 2N PR8N 2P Afhgs 238

spring netal, simlar to a conventlonal pi ston
qﬁ?t\ﬂﬁﬁ¥fkﬂl%?sﬁﬁﬁk%¥f|Q%HQH¥fﬁé§ﬁéé@ﬂv@r§P6@@eZﬂib
eaﬂzﬁnredwgab%’i& &Il'IeS OLﬂreQU@lecutnrf%r@ﬂk%r oF rewnfRience 2 .

t he bod ;f%g Vldeﬁf subst anti al sealéggginst
aQq%nﬁﬁng IW%% Pac & o PRe 156Pe Odr SPTINg
bamamdlmﬁsuMMiaEStk1Eeaxnm&nﬂnmm@dc@1&h@npmqm@ctiM@e&l&ully
[ [ n f nt,i,ng S b

%*L%éﬁfagrgf%bﬁ%%%J%kﬁde roﬁé&%&%ﬁ% 2%%?% rﬁgﬁs%%g Sits
pamoqd]@fprtcb]eemueer Z1g cuayg srenoeavd] §hehbodgh 2tlie to

by Alahar rlos t2t tA shurdehar o faneugh am ri%e@ fference
bet ween he p Jectlles 10 and 210 is in

c 6 5 L a56dy 1fh62f?r§tOFhQa§§€&n@feﬁ@e
1&;r%b&mIﬂIdMNWhuwmnumalﬁnbjb&tah@wmlmnlglgu&édl trhe s

out er. %pr%Jnferen%%l of the bod %t t%e en%

PSR W e g FORED PG O bagaay ion of

i rtd:weeag@pedl@@tterﬂ@u irmrrerflolweal@] rpgtsto thikee pgedlecd3@1e 210

agalsa%%nttrta%l%m%hl:%ug%' Qe 3 depichs el a further
enbodi ment of the ©projectile 310 having a simlar

basic formto the 30 projectiles 10 and 210, and
CQIEFUrYINRG A tShsthamindlr difference between the

projectiles 10 and 210 is in the configuration of the
body 12, 212 at the second end 16, 216. In the
projectile 10 shown in Figure 1, the outer circumference
of the body 12 at the end 16 is provided with a first
portion 42 having a stepped increase in outer diameter
leading to the seal 30 adjacent the end 16.

Figure 3 depicts yet a further embodiment of the
projectile 310 having a similar basic form to the
projectiles 10 and 210, and comprising a substantial
cylindrical body 312 having a first end 314 that is
closed by an integral nose 320 with the end 316 of the
body 312 closed by a base seal 326 and primer 324; and a
cavity 318 holding a volume of propellant 322.
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cylindrical body 312 having a first end 314 that is

cl osed by an integral nose 320 with the end 316 of the
body 312 cl osed by a base seal 326 and priner 324; and
a cavity 318 holding a volunme of propellant 322. 35 -
16 However, the nose 320 of projectile 310 has a

| eading face 334 of a dianmeter substantially equal to

th%@%r,dltai@etr@fseof32toh%fb@><hbj%1€%ll% Eh@ Wa%] %Ctl|e|a@11ng

e B G e e T Tr 6 aup et ade €5

| Rbregased toff stheppioay pawer, the projectile 310 is
provided with an additional mass 344 which is attached
to the body 312 at the first end 314. The mass 344 is
10 hsulpstcgmtatal ey 3ddmed SQha:pe@raﬁ@ shas angleioral346 folraed

sWJqunds tn'%% PO 0N 1)) tx’?je Rody, 312 adiacent sthe r1n
nose 320. The 'skirt 346 onpri ses an inner
cFFEEﬁ*éFéHPP%eaS?uﬂﬁécét@ﬁglﬁﬁo@Paéérmﬂ@ﬁ BIREfEr Lien 310

t e fp:rrorm@fe o3| wllltpn a&Sadbh&L opla0t frades uadivalilys iiRwards ched

d h nt I 52
Oreas BiHe Hody " S02 figohr 60 e ndbe B2 pAA 1o
engﬂgﬂmmmnaﬁlﬁId@ﬂe@psh%@@dlanﬁh@aseats&ﬁZteBﬂécthmely
atHﬁﬁQﬁkaﬁ%h@ﬁﬁ%m%ﬁ%nt%§4%%% %%@ %%% b aW%kk %hﬁonose

be noted tha extends radially of
bedy -312he] ghigé, 3tife CORIPEL S846 2P0 ihBEs Ca r§u@§tem@rcala 1

sealr helnvsan thevhedy %l%ha@dm%ﬁ%er|@ﬁeEhe form of a lip
circunferential surface of _.a bore or barrel of

wezPort PGt PreE&Hmeer SAORTLLH tR¥3GFS) ecbi e steeiged
fiwiethin Ehe imasma44nitd adepirobed 3 2Fifgumed3 ias thei bgdy

h%gbowhb%%rd.mﬁv%%e o%%nBB%.SO%E% e%%%%g%gn% R EE% lip
additional "mass Trequired, “or tai’n an i npac
sé@§|umvéh@x9ha§|@é2 @@ﬁp@gﬁwbdw aﬁmguheg 4hgnaiabs 344 to

d%@ﬂectoo%ﬂyt shat € 1¢ORf Ilg_uraqfsbogé obckhecnd@ hasesgeal 346
26 to sui't different types irearns. In Figure 4,
He o Ctier

t F&tEasls Laqiiazgyi o5 it Ad -pr % 48& withR skirt 346
forms a substantial seal between the body 312 and the

inner circumferential surface of a bore or barrel of a

weapon or firearm from which the projectile 310 is fired.

The mass 344 is depicted in Figure 3 as being hollow,
however it can be solid, depending on the additional mass
required, or may contain an impact sensitive explosive

composition.

Figures 4 and 5 depict alternate configurations of the
base seal 26 to suit different types of firearms. 1In
Figure 4, the base seal 26 is rimmed, being provided with
a laterally extending flange 54 to enable manipulation by
a conventional extraction mechanism that extracts the
cartridge/projectile from the breech. The base 26 is
also provided with a primer recess 56 for seating a

conventional primer 24.



10

15

20

25

30

35

a laterally extending flange 54 to enabl e mani pul ati on
by a conventional extraction nmechanismthat extracts
the cartridge/projectile fromthe breech. The base 26
is 35 also provided with a priner recess 56 for
seating a conventional primred724. - 17 |In Figure 5,
the base 26 is configured as a conventional rimness

base fapimg 53 flrange 24 xaf l%drﬁrlgdir@'@gta%r aa%nv\é!lnttrional
a concave circuynferenti ece s 58. 5 Fi ure sh

S5 66 TG Bge et o8 tand SrIAHIET 4 Aikitan and
[ smxsmeda |da>rtdaaezeermadjummrﬁasidf irkedsabove. Figure 7
shows a projectile 410 according to a fourth
enbodi nent having the sanme basic formas earlier
erfbodineerft shang conpricsivigwa ody ltihedbiecal sleedy 2412ndl@rimer

OpROSILE H 1St RN 1$e6eRd eRds 14l 5 41&@3&1%%%] Lyo4L8

hol ding a vol une of propellant 422, an inte
f oried © nMoSEoNP0 2 FPIEBdde dd8 gz rdiag @a@sfpwéth
Cavidoy 14kt ARG iSUPRO SamePHaRlc 424m ks EAelier

| e 410 diff f I nmbho t
RGP oTIEicen J81" GO Sears 4 50 \WRCEH et b vadad an
outgxmnﬂmndhﬁememm@abeswmba@@d¢321df e, badpa&lZyamd8
ProtiHee radially 1o f%fnfgeﬁl%%%ﬁ@'}“ by %Scfe%% 11y formed

agai'nst - an inner cir ential “Surface o
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410.d $ubgeds gh?rlg%glqzﬁao are arranged as two sets
460, 462 each of four seals 430. One set 462 is

adj acent the second end 416 while the second set 460
i@hkomﬁedetmwa@d4umedﬁEﬁ&kseﬁdomAEérbubri@h@@ﬁdm@ht@hey

e 420. .ln thi i nent 25 .seal 5,43
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V\AOtUHi etrthe igealng e3@ NG atlh@umf@p@c #4i3Re o£0 theh @Wdyu 412 and
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particularly t Consequent |y, each seal 430 is 56

e 1NE&di 15 &@M@ﬁ@@téﬁ cSREASCSwicth thike PRI Prig parrel of

withidl ¥ 1 rleherbaroal wofi ch WeapeioEhus, can 1ef figctriivedgas The

S%%gls 430 are arranged as two sets 460,462 each of four
seals 430. One set 462 is adjacent the second end 416
while the second set 460 is formed toward the first end
414 but inboard of the nose 420. 1In this embodiment, the

seals 430 are formed integrally with the body 412.

When compared with the seals 30 of the projectile 10
shown in figure 1, the seals 430 of the projectile 410
are particularly thin. Cocnsequently, each seal 430 is
more readily deformed on contact with the rifling within
the barrel of a weapon. Thus, an effective gas seal is

achieved with minimal loss of bullet energy.

The projectile 410 further differs from earlier
embodiments by provision of a sleeve 464 within the

cavity 418. The outer diameter of the sleeve 464 is
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achieved with mniml |oss of bullet energy. The
projectile 410 further differs fromearlier 35
enbodi ments by provision of a sleeve 464 within the
cavity 418. The outer dianeter of the sleeve 464 is -
18 equal to the inner dianetéB of the cavity 418. The
propellant 422 is contained within the sleeve 464. It
uba desithablienea FQ%H@&F& bgdfhél%abﬁQWLalgﬂteTF@|f
i s not significantly ahrasiv e _barr 0
- DRI TGS, 1o By nFE Yatioid Che FRdE s 161
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wWhéﬁhuﬁéeﬁgééﬁerﬁ@ﬂaWhGeW6§ﬁ§ﬂéﬁ By ThE prESSdre
genelcated ky @Q&h@g@@U|QMe(whgn peerpared wehkrthat aliring

he sl 464 5 f
SPRAIE RS e walt PRCHRIJEE of 2Phe ' hod§ 415 Gak"6ES ©F
r edhec b dphiddiz alulsaws na rleasge e sambenth aatinepisopél tart body
4%§2tgfg%r§%ﬁt e%%%a@'%h'”&%h%hﬁévkh%oélﬁSS%ﬂt@ﬂgtng%ve

expandi ng un uring firing ure
dépidctis @aﬁﬁopécﬁuW@tﬁreaécwaﬂegngnﬁéraOﬁﬁfmﬁnlmal
erhodin®a b W@'%ﬂe‘%r%b@h&@rg%ﬁe&@%e@r@ye@bﬁhﬁg%$elon (when
shown in Flggre 2 an% i Sic Leatu
a BERG 61 Y L LG poet & eﬁ Eevgl n i ntEgra yn5

526 catuset o&l&heasb&seeseam 526esupnarthmgkaepslaﬁrthe

5 t d 6, 2 n rnal V|t =¥ haol di.n
O utd of “ir Sper ot < 5oy LB Bt eBE ik XB0Rs BELAY oo
c@mppﬁéégnGrééﬁe§05b@ C9@éﬁﬂngds@a¢§153®h6ncaﬁétﬁoﬁﬁﬁ

of, 1 ieAdin¢i dual L3edl i1ng %'p%%dl%%sunéglvowﬁ¥§hg'@lrlng
contrast to the projectile 210, in projectil 10

each ring 538 is hollow and contains a quantity of
| ghigueants aeperical aSoeojAsttine proj actblk@inyOtbsaf Fi€dh

embodiment which is similar to the projectile 210 shown
in Figure 2 and includes the basic features of a body
512, opposite ends 514, 516, an integral nose 520 at end
514, a base seal 526 supporting a primer 524 at end 516,
and an internal cavity 518 holding a volume of propellant
522. The projectile further comprises grooves 540
seating seals 530 in the form of individual sealing rings
538.

However in contrast to the projectile 210, in projectile
510, each ring 538 is hollow and contains a quantity of
lubricant material 566. As the projectile 510 is fired
through the barrel of a weapon, the rings 538 are
deformed by contacting the rifling within the barrel.
Lubricant 566 is then discharged from the respective ring

538. The lubricant 566 reduces friction between the
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through the barrel of a weapon, the rings 538 are
deforned by contacting the rifling within the barrel.
35 Lubricant 566 is then discharged fromthe
respective ring 538. The lubricant 566 reduces
friction between the 19 prejébti-le 510 and the barre
and can extend the life of the barrel. The insert in

f |Eﬁ:ldj'j%c&131h9\@oa didN@ 3% a5 dihe o ojagCtddtendd t2E0 1ife of
durln%%& ring. As shown in the insert, the |ubricant

& al ong the outer circunferential surface
of the body 512. It will be appreciated that

athheer E%}ss Jﬂ:ls fq.g]ulr%erI %%t\ds ]ao rci%%l %B%e S%%eo%rg%%b:tlle

achieving thé ~above “descri
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mefey il Lould gT%n%pQM'e%u%%raCQQ%th%r%%t ih8 surface of

external surface of the ring 538. Alternatlvely, t he

rithg £88codld be nade of a lubricating material, such

as 15 TEFLCN It wll also be appreciated t hat the
brlcant and

{ Frodadul S AEELesietirl cherond terdats Srile €3 deprigant
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shows a proj ect acco I Ng to a siIx
entSdilrEmt derpstiisiingocaley |b|en gerddlebedy a6 reaté@eoswt éhe

erds 61 1arG rGH8e ¥ tdcCaviny 5688 dafiired it thee
body bet en t he ends 61 and 616 holding a volune
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S%%%%%% Q%etQ%lQQﬁ%noﬁeQ%r%%l o%r%ﬁ%c&'ﬁ%a%ﬁhfrogbrrel of
which the projectile 610 is fired” One seal 630 is

adj ACERON -

Figure 9 shows a projectile 610 according to a sixth
embodiment comprising a cylindrical body 612, opposite
ends 614 and 616, and a cavity 618 defined within the
body 612 between the ends 614 and 616 holding a volume of
propellant 622.

The projectile 610 has two integrally formed seals 630.
The seals 630 extend about an outer circumferential
surface 632 of the body 612 and protrude radially to form
a substantial gas seal against an inner circumferential
surface of the bore or barrel of the firearm from which
the projectile 610 is fired. One seal 630 is adjacent
the second end 616 while the second seal 630 is formed
toward the first end 614 but inboard of the nose 620.

A significant difference between projectile 610 and the

earlier embodiments is the provision of a case 668, or
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t he second end 616 while the second seal 630 is forned
toward the first end 614 but inboard of the nose 620.
35 A significant difference between projectile 610 and
the earlier enbodinents is the provision of a case
668, or 20 "cartridge" that i20itially houses the
projectile 610. The case 668 conprises a tube 670

whicchr t1si fdeosethar : rsealad ath RnRe enthdy rdkase 162610 .
pr V|ded in he case 668.  The base SES al,so retains
Propel | EIP W R (S 63?301 S & 6 £ 9P I°T

tl'ﬁqdre@j ect idree G by t20 Haesef ia0ed pridiriciegh ia haver elasef 668.
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the case 1s op por tion “of
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case 6 prior to firing, the open en
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case cont ect | is.i.nse
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Ve T 2 S8t 16 d8e o rtiloer prra e 1624 ¢zh1l¢s|orp>@ru tentdo cifgmihiee tube

a J;ect k.Qu o le
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of gas. The continued 20 deflagration of the

propel | ant 2 increases the pressure of the gas,
\Mﬁﬁ% ﬁqﬁﬁéeﬁédycﬁffa&ﬁﬂpﬁ F%@ é&?JﬁF§§§§réloregéhé§sﬁrted

| evelo wher &richercina orathe .cage 668 ngapino ofl angetpon

hql.d .t he cLi| wi_thi.n th ase 66 Th as
pr§%§§e§ then%bcgg%bg#q en thes r% gct Pnl%foagﬁdegﬁgt a
25 liameer(malt sinofvaid e tofr oulgé @uﬁéa@%ohpﬁel@QBnQOKm@dbaQethe

626.se R2eRE! NG the R0 get Ipr%p@maaltor@@zt he @%ﬁfqae&lgte,
subsequently into the surroundi ng at nosphere. The case

668 S8R ANy Cadtd VES SaR faddstor The @ﬁ%ﬂ@u@@

pPrRifaclgdrags dnn oFC eokdarep Wlkbh temkodiiperts sek the pressure

ngs%%% gas within the body 612 until the gas pressure
reaches a level where the crimp on the case 668 can no
longer hold the projectile 610 within the case 668. The
gas pressure then acts between the projectile 610 and the
internal surface of the tube 670 including the base 626,
propelling the projectile 610 along the bore and

subsequently into the surrounding atmosphere.

The case 668 essentially acts as an adaptor to enable

projectiles in accordance with embodiments of the present
invention to be used in firearms having different breech
configurations. That 1is, the case 668 is made to suit a

particular breech.

Figure 10 shows a cased projectile 710 according to a
seventh embodiment. This embodiment is similar to that

shown in Figure 9 and comprises a cylindrical body 712
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invention to be used in firearns having different
breech configurations. That is, the case 668 is nmade
to suit a particular breech. 35 Figure 10 shows a
cased projectile 710 according to a seventh

enbodi nent. This enbodi nent -i g1si-mlar to that shown
in Figure 9 and conprises a cylindrical body 712 - 21

h&l\é!\/?gl A A d |f(rjl&tsterégld7]7§ﬂh4arédltcﬁ stlet7e8%%mb ; deré(illdz]?@ﬁ ,aa
cavity ed within y ween
by A A R e N Td P aenal et ends
72714 amd imteegiral hadseE nf2G fickethd @ ft Iperolmd)la?lﬂ 7ard an
sl n 7 n I ext in ut_.an
ou efﬂgfﬁbu ré%#rgf gﬁf?%b% % d@'ﬁﬂ% b%gycgfflnﬁdend
pridtér,udingg seadisal13p tex Hegrdhng sipesttansti alutgas seal

aQai NS - ddine G yeuderent igl W fb%%% 9 ot %%dbore
or barrel of the firearmfromwhich the projectile

7RGt UGG G362 e tor &jo&Et id & UPEG arnd ligdi Giesl Isgadl so
prepdiced it Ainhea dﬁ%ﬂbﬁﬁ@ien&ﬁalC%m&ﬁbﬁgﬁ t5eThere or

c se 8 ver_.has a ffer

25l 481 Ohe & e Bndd BTN B POUIEF e ddle 1o
7&&ne§ .tapered such that there is a second cavity 772
bet ween the tube 770 and the outer circunferentia
surface of the body 712. The second cavity 772 can be
20 s Pred asittil caddi® iiendinigriggdiv adtso Prevadeidt wakain a

prepel l7ast, prowded Midda-n the second cavity 772 can
have different deflagration characteristics when

conpared with the propellant 722 contained within the
cﬂﬁ¢£&7%MmmmmMEsw@mmmMme&hmwbe

sl o yr.ni.ng when.25 co d mnth th t. _cont ai
witThin %ﬁgt§900n§ ggflfasgg%f% Fi gir & f%lgeqﬁr t%e case
f UrBhers déripediare mtucdf tthhié phejrectiis| @ sgmnwmcamrtsz af72

the t%ﬁe@% dene @l orm 8% d hePRiest idi €% un#l deRiigh ed
in the earlier enbodinments and conprises a
surface of the body 712. The second cavity 772 can be

filled with additional. propellant. The additional
propellant provided within the second cavity 772 can have
different deflagration characteristics when compared with
the propellant 722 contained within the cavity 718. For
example, the propellant 722 may be slower burning when
compared with that contained within the second cavity
772.

Figure 12 depicts a further embodiment of the projectile
910 which is of the same general form as the projectiles
depicted in the earlier embodiments and comprises a
substantially cylindrical body 912 having a first end 914
and opposite second end 916, an integrally formed nose
920 closing the first end 914, with a cavity 918 between
the ends 914 and 916 for holding a volume of propellant
(not shown). The projectile 8910 is also closed by a base
seal (not shown) supporting a primer in a form similar to

that described in relation to the embodiment shown in
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substantially cylindrical body 912 having a first end
914 and opposite second end 916, an integrally forned
nose 920 closing the first end 914, with a cavity 918
between the ends 914 and 916 for hol ding a vol une of
propel lant 35 (not shown). FheZprojectile 910 is also
cl osed by a base seal (not shown) supporting a prinmer

| iy frrdnisidid ar. tond f;;t;gfe@cﬂebeﬁo r‘er&Jh%tﬂ M2 ises

t he enbodj nent sho in - S and 2. The
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ditaretEranddone st thd apered taRSIdg0nme 195461 sH0 Jdfs

rovi ded .bet.ween the eech bor 953 barr. bor e
DS FET 2l 7 Aad R b o A by Zone 957
vmﬁjazlprcpzrjaw&skﬁt\z«eie;n déer easesH fcamet 98 breeecvarard bore

% €%§H§Et$&¥§%§g§sw#ﬁrlﬂ@a%F%n %@ldﬁé%g%er which
dlffers romearlier e ment s

separ at e

s PHAGHE S5 VFs- Y5 e res setfe fgics) dde b bofrew? Sion to the

Firgiy#e 12, od»e foygri ng the seal s 910 as annular rings
wi th opposite planar axial surfaces 961 and 962 and

constant di aneter inner and outer radial faces 963 and
206 rdurdthare, diite djrfdeves 34 Watrliir kinth dirent s

I|n rinas.930 sj.t.,, are forned,w th ste
c%l |g at|onathaﬁ%%}%?%ﬂﬁ%ﬂ%cﬂ%#jhégpe%epgfglgﬁtdéf 210
arsthcarrc amt ifguous  2dovins ticgarmnse dored sshrdlsl G asortminon ar
9%1(;@ }‘ﬂ%p%f51tteh lf Irlra%t aQﬁr tl' %er%%%e'ss 9%qu%|ndt @6hZ and

t he mndth of the 25 sea I ng r|n%§6
ofcqq"?éaé‘éc&%@“}%re( i olﬁme%@qu é@@&lalt 5atcl$é \%66& pnd
ofsdshe sealdmg,rivrgs g&%vesmel owidtchh ief wihhehseeendealing

p%&&kﬁﬁE)Qﬁséﬁks%lgp%ormed with a stepped configuration
having a forward or deeper portion 965, and a contiguous
downstream second shallower portion 966. The width of
the first portion 965 is equal to the width of the
sealing rings 930, while the depth of the second portion
966 is also equal to the width of the sealing rings 930.
The width of the second portion 966 (also known as a
“stepped section”) of each groove is marginally more than
the difference between the outside diameter of the body
921 of the projectile 910 and the outside diameter of the

rings 930.

The rings 930 are sized toc precisely the inner diameter
of the breech bore 953. When the projectile 910 is
fired, the sealing rings 930 act to prevent bypass of
expanding high pressure gases of the burning propellant

which urges the projectile 910 into the barrel bore 855,
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"stepped section") of each groove is marginally nore

than the difference between the outside dianeter of

the body 30 921 of the projectile 910 and the outside

di aneter of the rings 930. The rings 930 are sized to
preci sely the inner dianeter 26f -the breech bore 953.

When the projectile 910 is 35 fired, the sealing rings
93Q @%hcmptaﬁ@vQ%b Qﬁ%@i&go&ln@%p@@@l%&ehH@Eth%%S%beseat
gases of the bur prapel | ant, es the

D3 SR 15 GHG D S Re Babret I5sHE o8sE 35T e wioen of

titme theosealdsng rings 930 are defornmed to seat in

the groove 930 and in particular the portion 966 of

the groove 930. 5 In the prior art, dependi ng upon the

t Gnertarc @ ridetrweert , de@epddjngctiiploer Glice It odicameicer bamdeen
bacel lanes 1diATE:e oSl GOMPILEEL0R 10 rcteRlibhGeer,
ring cause projectile to jamin the barre

ats UChe OPEIPY CIsSa SN Oéa@séeﬁﬂgﬁgfﬂléﬁ'§@@ﬂddﬂégselﬁ t he
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pr ur in .t firear I i.C

o n bt eonted. per Lo s SaBlatt pel Ehsvy yould
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pressure propulsion forces wwthin the breech

g@ﬁ@ré?@&oéﬁplﬁ&enﬁﬁrFﬁ@neﬁupe§u§ﬂP€F§nﬂP§hnalWé&@léhe
s@rageclca idef onm,i rhe rtihgssteppedesdetrimed off thehickness
sealln r|ng roQ e 20 .pr.oj.ectile 910 is
g Rkt Bob SR R S L
s@aclorpmgswomhuf@rtcle@ warhen ahe m@@qho genedacedt kering

r%g% Nt ffd %tu' CQ%%%Q%I ed1hkaihe sealisn 'agrf%m into
d tl on cou not ot herw se e accomo a
| fPEi St SPesHl 8 SR CBnBAdi-hENES 33f POhé 1pPesErpve when the

I @\t@rjfelcqaler@a ol A¢i gated .t henfiel Lewing henel tsiquer a
C%&%%@%H%n%ffectlve sealing within the barrel and tend to
reduce the resultant friction generated if the sealing

ring deformation could not otherwise be accommodated.

Initial testing on embodiments of the present invention

has indicated the following benefits over a conventional

round:

U] less propellant for greater bullet energy;

. reduced apparent reccil from a higher energy bullet;
] lower sound pressure levels;

. heavier projectile for a given calibre;

. higher projectile velocity, and thus a flatter

projectile trajectory can be achieved.

In addition it is also believed that embodiments of the
present invention may enjoy one or more of the following

advantages over conventional rounds:
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round: |ess propellant for greater bullet energy;
reduced apparent recoil froma higher energy bullet;
30 lower sound pressure |evels; heavier projectile
for a given calibre; higher projectile velocity, and
thus a flatter projectile tradfdeetory can be achieved.
35 In addition it is also believed that enbodi nents of

t ke pnﬁﬁ@ﬁtnb&%&@bt@&lm@yc@ﬂﬁgy one or nore of the
foIIo advantﬁggs over conventi onal rounds: - 24 -

| Swer 6?h6¥ﬂ?m’ DtodP It SFewer conponent parts;
r educecdetioiceld anmmanii timownieiight wiedgha dioven guweer nuober
rounds; 5 . sinpl.er breech nechanismin a
purpose dési'gnéd breech for the projectile due to the
el*i m natiinga egf brekehexechenasmand @) eetrpose-Hegheoned
cyclicprakenofofi kel B RELRASE Hesikgned . aulieARLkGon of
weapon due to shorter cycle breech 10 nechanlsn1
DurrngtﬁﬁeﬁﬁﬁﬁﬁgFVrté§@| g ECERBAdi nents havi ng an
out er hd@a@et@@caﬁctmat@ybﬁnﬁﬁm@ahnb@dpuabo%%%dek1§h@d
I nner dlaneker of the arr mEretsucces fuﬁlé f%red
from a®¥5 WEap6n VP Ps Sﬁv §a§ GtHat “the ot er®
di anet eecbfntiber. cylindrical body could be up to 99%
of the inner dianeter of the barrel. Wilst the seals
shoul d have an outer dianmeter greater than that of

t helrdyidi Raeilé gt neady  eshé NdouEP odilawaiter Nefv e agegluger
S@Q%h@t@% Wit Ring k@@l%@ﬂg%aqfb%@yg@%)@@/1%§%k%% tiR@er
i nner draneter of the barrel. For op

pErEBEERcOL thE BGt&F dW&ﬁ@téPC&?SﬁﬁglldyFlﬁ&FIE&Pm a
b@@ﬁpshouldtbegmehhuma@b@.maagetak %ﬁ%e&Od&%%Et@& blfe the

i nner. _di te a reI uter .di aneter
of Serig sgard” Brd G B hrERR FE Pingl SeqdtE tameter
of the barrel. Whilst the seals should have an outer

diameter greater than that of the cylindrical body, the
outer diameter of the seals should be within the range of
95% to 105% of the inner diameter of the barrel. For
optimal performance,.the outer diameter of the
cylindrical body should be within the range of 97% to 99%
of the inner diameter of the barrel, and the outer
diameter of the seals should be within the range of 99%

to 100% of the inner diameter.

In some standard cased projectiles, the case is tapered
such that the end adjacent the firing pin has a larger
diameter than the end from which the projectile
protrudes. A weapon having a tapered breech is used to
fire such projectiles contained within a tapered case, or
cartridge. In order for projectiles having a cylindrical
body (as shown in figures 1 to 3, 7 and 8) to pbe fired
from a weapon having a tapered breech, a breech sleeve
810 is provided, as shown in figure 11. The outer
surface 812 of the breech sleeve 810 is shaped to fit the
tapered profile of the tapered breech of the weapon (not
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25 to 100% of the inner dianeter. In sone standard
cased projectiles, the case is tapered such that the
end adjacent the firing pin has a |arger dianeter
than the end fromwhich the projectile 30 protrudes. A
weapon having a tapered breeclk25i s used to fire such
projectiles contained within a tapered case, or

CyHdWrdde. The Qﬂ@%rchf Y1 Y eatd s féawh%u@hw 816
cylln sho in figures y

dri cal od
NG Sl o Ao Yo g s 1y aglXy
aph’roe_]@ﬁ:i’tlsUee&\De oWl n & igand ded,anapasizawn The ftlhg‘ldjru&jhway

1 The 0 rface of the br ech Ieev 10.i s
s#&pe& t(%iléfte Cﬁ%) %%pere ﬁﬁﬂﬁi fe Fhe%ta 5?5% breech
brsdestycofS ltthe vikapom tEerota 1- SZHfamo\myl dﬁfenl@rse@ctparallel

slegve 810 has 2 ftt,ll?lrn%lig I?J\@ﬁ% 116 gotohr 2@u %e\/\‘%'n%h o the

projectile such for 'exanple, the projectile 10

s R&W%T G Stliegiice 811 Cc&w gadse PheronrsighRay N t816 Hes
defhirdedHua vt be d pterinal 1sudiace Bl4nef dilg ckraaeh ihito the
sl eeve 810. The internal surface 814 defines a

p& &S tube 818 and a funnel portion 820 at one end
of the breech sleeve 810 to guide a projectile into

the fhno %%h\é%gjr%]c? S‘%H '?;%la l.oading b, t he g"h%l SEclely
into the re be appreci ated that th
skagd agke e odt éhe Hueksde s§E2VEf Sille damedeh Meldddied from

819, .¢annkemed fiad ftmmpﬂoffatlesf&whteo pllent BE & chosen
profile of the bree gﬁpsen weapon. For

eXEAPICE . t BEThFEEER 8? & 8ﬁcﬁa?fh§v§e@%8n Fgy have two
p @fa&lal lele 1t whhuar rp @ictritdrs sofo fdidfiffekerh tdidaneke ks .s .

rnatlvel th b eech of th weapon
%Ilnl t&églar%éh% e ﬁf&ﬁfatgeaﬁe P%ghgﬁ a parallel

Iam@@ﬂaﬂh@@apﬁerwmn@rdd@m@é@erSdﬁghhéybéamebroﬁhﬁhethe

w%p,%@ d%%m&%rbro%e%es heeve 181 ¢ap hespeppved from
the breech of the weapon and/or refitted if required.

Thi s al!oms t he weapon to be used with either
Camentriceral samal 510N B@h be removed from the breech of

the weapon and/or refitted if required. This allows the
weapon to be used with either conventional ammunition or

a projectile as shown in figures 1 to 3 or 7 to 10.

Now that embodiments of the present invention have been
described in detail it will be apparent to those skilled
in the relevant arts that numerous modifications and
variations may be made without departing from the basic
inventive concepts. For example, the nose 20 may be made
of numerous different configurations including flat,
rounded, pointed or provided with hardened and/or armour
piercing tips. Also, the propellant 22 may be liquid,
powder, granular, solid, gaseous or any combination
thereof. 1In particular the propellant 22 may comprise a
combination of say two or more granular propellants of
different deflagration characteristics (i.e. fast burn

and slow burn) generating additional propulsive force
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a projectile as shown in figures 1 to 3 or 7 to 10. 25
Now t hat enbodi nents of the present invention have
been described in detail it will be apparent to those
skilled in the relevant arts that numerous

nodi fications and vari ati ons @&y -be made w t hout
departing fromthe basic inventive concepts. For

exa e, t Hh g Miose:-t30 TRk ikes rfmd;eba%(}eqf NWBYOUSy suitable
dé{ferent conflgurg;lons i,ncl udi fla rounded,

WY s dern /%P“&r ol T cussion
pigaricidtg dridpsan Allsat rtike qar efieldtanini2? graynehe | i qui d,
powder, granular, solid, gaseous or any conbination
thereof. In particular the propellant 22 nmay conprise
a B8 dore nat icom dfe gwylet vioroor maorve tomersulodr different

prn%‘%%ﬂf%ﬂtss u%flngd'nfan%zr %Htf f%ezf(e' 395N ENA- rc’t%tﬂl%%

. fast burn sl ow burn g eratlng a itional
erdfﬁiﬂesﬁs\?é f orf& exzaelpl@frt éne ke dyr djZe &iv @ee%iatdse ttem

bayredti A &Qtasrmaaumtaaﬁlleledd&tr@?rats@rl iR IstRIc kg4 JrRY nB@ction
r and _an electric or

e R o A R B o T e MR T Ty

tyrmaefalofordmfeftesrlemtlldyamcaﬂ S susiard imealy fdiohf ercdritd stock,
f f
og;%sc Ofs ! %Oa(r:r%‘; %fo%%%%%%d u% eg%’%@) gﬁltb*cl.ef of

12 “may rom” prastics !
f rsdmnsﬂ@lridd efraadie e remy maémfua@ﬁ Um}mllgd@daCAlltC@lSnat diny

t%d&q}bnl%h@)bo@ﬁ/ medefyr 98 & meld eyt albahhys

i S machi ne rom solid stock, cast, stanped
p&ﬁ@ﬁb@QQEﬁd%%%%&}9§§Fh§@§ﬁflﬁ&nber of standard

englneerlng nanufacturlng practlces In addition t he

le fron1rubber yers. ar
Cﬂ;drxe/erl/léne N4 yogeg% 1N OBt eI | r?éjr y etséléttls (ff lﬁg a

i mmdcyam@dieg@cfd srt@ﬁll taslcwstelala mgoldy ofadepplerst eélreantinary
Sec % iRAe Qf gq%@qndl%ra%l 'dmg%%y re*s%gte ”ngl'%s alb%gllyhmade

I cated good results wt brass
b&afy HFadsng Ghet &g (hy Vﬂ@@né@t§§éla§ Lyhifermes sged samég ch
made efl Y aSSle of brass.

Also, in Figure 3 the mass 44 is shown as having a single
continuous lip 50 seated in a groove 52. However the lip
may be replaced with a plurality of members such as
spaced apart lugs or protrusions which are received in

corresponding seats formed about the body 12.

It will also be appreciated that embodiments of the
projectile in accordance with the present embodiment can
be fired from conventional parallel-chambered breech

firearms without any modification required.

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 invention the nature of which is to be determined

from the above description and the appended claims.
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Al'so, in Figure 3 the mass 44 is shown as having a
single continuous lip 50 seated in a groove 52.

However the lip nay be replaced with a plurality of
menbers such as 25 spaced apart |ugs or protrusions
whi ch are received in correspppding seats fornmed

about the body 12. It wll also be appreciated that

eng dinments of the projectile in accordance with the
pres2h{®émbodi ment can ~ 30 be fired from conventi onal
paral | el -chanbered breech firearns w thout any

nmodi fi cat u | cati.onssand
Vart ati ore togerher W th sthors That “eold Bo aburbus. °f
oaaSE@l%oﬁrﬁﬁ vedPaRr yte BRrreli Reing mpdeapd @e@ﬁéﬁel
tom@@e%&&b'Qn&hﬁaﬁﬁﬁ§9a§f1ﬁﬁér QL 8sepEri NYBAt hoBjtbeile
nature of which is to be determned fromthe above
deSeFPptFoR%and the appended claims. - 27 - Caims: 1.
A CaselSssubﬁbﬁﬁtiélbyfOylihdfﬂgabubo@§ wibar feksof ana

n, a n f 5

B R Ll o T
conptveengtha §ubstaﬁndahn@ tyeuﬁd¢©ndleb@dythﬁtﬁlrst end
fips gnélo%s&OBgnQXhag%y RROS §ﬁiﬁa9§ﬁ§fdbad§axabyng a

ext en e second end
th%l¥?Fs?uEﬁH 4d2Bef Ay thggdl%ylﬁsﬁoggantﬁge inner

cyaigﬂétgﬁloboﬂuehaarﬁgla first outer dlaneter mhlch
is less than the t he b rre

Loant 19 Shont el Parpr et AIERe L heldayi: bAC" Eavi xat

two seahs bxiéending abals antendemg15boutcmnﬁeneer|aI

d i al .
PR EeGE: 307 PACL RETLPIBAYL Plon BELE bl ruaing
|nﬁ@dl@llzuﬁrémehheaPO@nrtgcéonm gheubaraetiahdshavi against

a SRCORFe PUL EF - GhPOBLEE i ST eaLBFatDaPr t PRe T hESEe PULRE having
di aneter and equal .to or greater than the inner

di AnBEePnd PuBET t REABREGT PR &Rl ShbR| RS shhEel @pEPT
al @hgméber and equal to or greater than the inner diameter

of the body, the seals being spaced apart along the
cylindrical body with a portion of the cylindrical body
between the seals being exposed; and,

a primer for igniting the propellant, the primer
being supported by the cylindrical body and located at
the second end of the cylindrical body, the primer being
centrally disposed about a longitudinal axis of the body.

2. The projectile according to claim 1, wherein the

seals and the body are made of different materials.

3. The projectile according to claim 1 or 2, wherein at

least one of the seals is formed separately of the body.

4. The projectile according to claim 1, wherein the

seals and the body are made of the same material.
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cylindrical body wwth a portion of the cylindrica
body between the seals being exposed; and, a priner
for igniting the propellant, the primer being
supported by the cylindrical body and | ocated at 25
the second end of the cylindrigal_body, the priner
being centrally di sposed about a | ongitudinal axis of

the bo oj ectil accordln to c

whbr ot o Bral i LA EGHEr SR8 % PRR AR5 o R it 1 2
mader4 al gheBOi3. tHhesgabﬁe@relEnecgnaﬁlwngDm@dawntn the
OrpZa,Wherein at | east one of the seals is forned
separ%tely of the body. 4. The projectile according

to claim1, wherein the 35 seals and the body are nade

ofgthe @ﬁéfepﬁ@j@étﬁie @@coédlﬂ'@et@fé’h}ecéhé EoRCEDS ThBT1 to
to_any one, of erein tge seals are

C
|n%egW%?¥?l?o??%dcgf%%d¥h%alb%ﬂ@y 55 PTIHLIGT of bR # eITO0VE
act@fdem@ht@famyeome Déast atwd dedDs, eavhegebdvé hextending

cylindr d yid . eac
cobi piheel oty 5 RGN0 MBS SEOGNPer el £ hlreace
ciotumfierepdyal | y about an outer circunferentia

surface of the body. 10 7. The projectile according

to claim®6, wherein each groove conprises a first

pof t i onTBAPECEREBHEE p@w@%lngt%% 5P porvherebei pch

f agmede Of o1 S€6 0adf p@@t gﬁkﬂtt Ton afld reEC%é@@n@fportlon
Irst _portl

f f th ti
| T %Pt et S bt Rt THes S Oha e or e e Tebt e 1o
prmjénreéelanC@fdfnglm@ @fatMQ7prmme¢91heth@heferstthe
h
290 o o £ TPl L B W oy S e

mh@@%¢h0mhe second portion has a depth equal to the
wi dt h

8. The projectile according to claim 7, wherein the

first portion has a width equal to a width of the seal.

9. The projectile according to either claim 7 or 8,
wherein the second portion has a depth equal to the width
of the seal.

10. The projectile according to any one of claims 7 to
9, wherein the second portion has a width greater than a
difference between the second outer diameter and the

first outer diameter.

11. The projectile according to any one of claims 1 to
10 comprising a sleeve disposed in the cavity wherein the
propellant is held in the sleeve, the sleeve being made
of a material which undergoes minimal expansion arising
from the pressure generated by deflagration of the

propellant.
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of the seal. 25 10. The projectile according to any
one of clains 7 to 9, wherein the second portion has
a wdth greater than a difference between the second
outer dianeter and the first outer dianeter. 30 11.
The projectile according to anygone of clains 1 to 10
conprising a sleeve disposed in the cavity wherein the
propellant is held.in the sleeve, the_ sleeve heing.
Pebes oG RERAFF o LA CRoTRERY gbRe MR AT el eSBhe Brthe
arsbeéerge hasnat hkopedssud enganetlat efi byt defid agf at henbody .
of the 35 propellant. - 29 12. The projectile
according to claim 11, wherein the sleeve has a _
cl bsed EBrg peaAjethble| reforAtnGfteheldbiyll aB. 1Tphewherein
Proehecsiéevacess dhRdopén Cbad hddr Ofhd Zprhierein 5 the
sl eeve has an open end near the priner. 14. The
projectile according to any one of clainms 1, 2, and 5
- 138. exTiept pbpacadependeadbrotngl @b nndy woee ebfh ¢theims 1, 2,
se re d e ral _th e, b -
150G, S0y SR Frdte R TeFEMAERE ob (P Lit®s AR AR che
ar saheapod, afe bhra efohbet nyaber i ahethah aplee epody he
projectile conprising: a substantially cylindrica
projectile body with 15 first and second axi al
opb%si th RRgscahdla Eavi firindt@ndi af dPacEnl thk @ small
fi&shs eRdapdd, t bige SogoREL engh {8 ahol Bheg @igHanét] Yehe
of Prqgellﬁnt the.first end being closed; at |east

L ST Bt SAEHESHBPUt an outer 20 circunferentia
sur f acea osubdeabody] 1 pachl sedtipabtpudj agt itadbadlyywith

| TEC e ectna AR A1 EYDGLBOL 6, Sk B8 polay Rl
profeendiegketveen, thachisehl epdvang bheecsonandueed for

ggﬁ%’?&fﬁg 04 @b &ht 1 BRNot herdpé Bl bl eEndi AIBS €T eRflUbe ing

closed;
at least two seals extending about an outer
circumferential surface of the body, each seal protruding

radially from the body to form a substantial seal against
an inner circumferential surface of the barrel when the
projectile is fired, each seal having a second outer
diameter greater than the first outer diameter and equal
to or greater than the inner diameter of the barrel; and,

a case comprising a tube sealed at one end by a
base, the case fitted over a portion of the cylindrical
body with the base adjacent the second end of the
cylindrical body and closing the cavity wherein
propellant is retained within the cavity by the base, and
wherein the second end of the cylindrical body protrudes
from the tube.

16. The projectile according to claim 15 wherein the at
least two seals comprise one seal formed adjacent the

second end of the cylindrical body.
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25 to or greater than the inner dianmeter of the

barrel; and, a case conprising a tube sealed at one

end by a base, the case fitted over a portion of the
cylindrical body with the base adjacent the second

end of the cylindrical body ajgl closing the cavity
wherein 30 propellant is retained wthin the cavity by

t he_ bas and . wherein the second end of e :

eyi T nar Tl PEsisE o b e ST rons ¢ he ¢ iBel© ghenpin the at
prhgast i tweo aseal i ognpoi st ad nsdSomdhesearh fdemed nd&&r the

l e eal s rq for ' t e
SeEbrel et ort TP ol | e e F ey A PLPERR ch&%secona
pragaktis eafackordlt ngerolil by nfa6eyd@riey nthdet@pe .- | east

two seals conprise a second seal fornmed near the

first end of the cylindrical body, d, wherein the

sethnd TR2PTPEEGE L2 RECPEFRA ¥?/ ‘gg%‘Pejcﬂ byheheln the

t Ubecod 18eaThexpenfie€cixl £1 becarchagch® €yhimddical body
wherehn, s, second seal extends. gl ally. 908 1He ouesiqe
cy ¥%%r?ca?c%od§ 179hTa Tocatt on T hside” of “The  TUbe

t ool tloeatilon. outside of the tube. 10 19. The

projectile according to any one of clainms 15 to 18
wherein the cavity extends for a length substantially

t k2 sanEAsPEC] @Akt He cdcepedidet © 13 pEngHef claims 15 to
Prog eghdt&i AceElRs db @it P ayeRde Bbr Cd al dBgll® $@bsd&ntially
conprising a priper supported centrally in the base.

215 0P d?%c?if%n%E%dggi%@etBu My one of clains 15

to 20 wherein the seals are forned integrally with
thbeOdyhe projectile according to any one of claims 15 to

19 comprising a primer supported centrally in the base.

21. The projectile according to any one of claims 15 to

20 wherein the seals are formed integrally with the body.



