1 A Cartridged Projectile Field of Invention [1] The present invention relates to an improved cartridged
projectile, which projectile is capable of being projected over an extended range without increasing the
amount of propellant. In particular, the invention employs a pressure disc to regulate burning of
propellant and then discharging the resultant propellant gases to propel the projectile through a barrel
of a weapon to a higher muzzle speed of about 100 ms or more. Background [2] Cartridged projectile
typically refers to a projectile seated at a mouth of a cartridge case, which contains a propellant.
Ignition of the propellant is typically by perc Bﬁr&ggé%fﬁbehﬁ‘g%ns When the propellant burns, it
generates high pressure gases within the cartridge case. The high pressure gases are then vented to
a low pressure chamber located behind the projectile to eject the projectile from the cartridge case and
then propel the projectile through a barrel of théeldabbrver8pm is known that high pressure
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reached its limit and this cartridged projectile can only reach a conventional muzzle speed of up to
about 75 m/s. [4] There is a need to provide an improved cartridged projectile that can reach a higher

muzzle speed of about 100 m/s or more. A higher "BHiEctile will have a trajectory that is flatter
than a low velocity projectile; this translates to improved accuracy with a

[002] Cartridged projectile typically refers to a projectile seated at a mouth of a cartridge
case, which contains a propellant. Ignition of the propellant is typically by percussion or
electric means. When the propellant burns, it generates high pressure gases within the
cartridge case. The high pressure gases are then vented to a low pressure chamber located
behind the projectile to eject the projectile from the cartridge case and then propel the

projectile through a barrel of the weapon.

[003] It is known that high pressure containment in the cartridge case is necessary for
complete and reliable burning of the propellant. Attempts have been made to provide
pressure containment in the cartridge case. For example, US 7,004,074, assigned to Martin
Electronics, describes a hemispherical burst cap 14 disposed at the mouth of a cartridge
case 12; this is shown in FIG. 1. An inside surface of the hemispherical burst cap 14 has
embossed lines. In use, after the propellant is ignited, pressure in the cartridge case 12
builds up to many atmospheres until the embossed lines on the burst cap 14 rupture. The
high pressure gases are then vented in a metered manner through the ruptured burst cap to
propel the projectile 10 through the gun barrel. However, it appears that pressure
containment of this cartridge case has reached its limit and this cartridged projectile can

only reach a conventional muzzle speed of up to about 75 m/s.

[004] There is a need to provide an improved cartridged projectile that can reach a higher
muzzle speed of about 100 m/s or more. A higher speed projectile will have a trajectory

that is flatter than a low velocity projectile; this translates to improved accuracy with a



2 higher speed projectile. However, the higher speed projectiles must retain the profiles of
conventional projectiles so that they are usable on existing weapons. At the same time, recoil on the
weapon must be acceptable for handheld weapons. Summary [5] The following presents a simplified
summary to provide a basic understanding of the present invention. This summary is not an extensive
overview of the invention, and is not intended to identi@y key features of the invention. Rather, it is to
present som&iSheepEee ik ehisc Y BYahihmDEREsThsed papericeMtitHdnatBranfded the

detailed descrintieAthAkIDHG;ELHAW- s(Sinin e AR REAKIE &R GeAL g SRAIAIRC e hich

projectile is designed to be fired out of a barrel of a weapon at a higher muzzle velocity of about 100
m/s or more WAERIAGLRE SYRARGING HiE REaAsE SR PRI NItRGDEIA oYeaRME the amount of propellant. [7] In
one embodiment, the present invention provides a cartridged projectile comprising: a hollow cartridge
case extending from a base; wherein said base comprises a high pressure chamber formed therein; a
threaded hole in communication with the high pressSrarghaimber, with said threaded hole opening into

a low pressu t‘;a r(?ﬁ i %g% interj .sa| g‘ace jectile
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narrower end of said red, bar ening into a discharge holg, so that.said nozzle ring is . seated in
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disc disposednvettieencsaidpsh @i deis dndessichnoz ale¢irgaliwith fosurfaca pidaitt presseirdedidedacing
the tapered bore being scribed with intersecting V-shaped cross-sectional grooves. [8] In one
embodiment ?St‘f{éPBP S%I&Féscf% X gvpressure disc is round and flat and has a thickness T ranging
from about 5% to about 10% of its diameter. The vertex at the base of said V-shaped grooves form an

angle ranging from about 30 degree to about 120 degree, preferably about 60 degree, Preferably, the
depth d of thi%&héf?@@&%%\?é%ﬁ%“&%s%%‘ﬂ fiy %8%%8%‘?%&8&%“\?: which projectile is designed

to be fired out of a barrel of a weapon at a higher muzzle velocity of about 100 m/s or

more with a corresponding increase in range without increasing the amount of propellant.

[007] In one embodiment, the present invention provides a cartridged projectile
comprising: a hollow cartridge case extending from a base; wherein said base comprises a
high pressure chamber formed therein; a threaded hole in communication with the high
pressure chamber, with said threaded hole opening into a low pressure chamber defined by
an interior of said cartridge case and a rear end of a projectile seated at a mouth of said
cartridge case; and a shoulder between the high pressure chamber and the threaded hole; a
nozzle ring with an inner surface comprising a tapered or conical bore, with the narrower
end of said tapered bore opening into a discharge hole, so that said nozzle ring is seated in
said threaded hole and said discharge hole opens into said low pressure chamber; and a
pressure disc disposed between said shoulder and said nozzle ring, with a surface of said
pressure disc facing the tapered bore being scribed with intersecting V-shaped cross-

sectional grooves.

[008] In one embodiment of the pressure disc, the pressure disc is round and flat and has
a thickness T ranging from about 5% to about 10% of its diameter. The vertex at the base
of said V-shaped grooves form an angle ranging from about 30 degree to about 120
degree, preferably about 60 degree. Preferably, the depth d of the V-shaped grooves is

substantially half the thickness T.



[009] In another embodiment, the present invention provides a method of propelling a projectile
through a barrel to a higher speed, the method comprising: disposing a high pressure chamber within
a base of a cartridge case, which is connected to a rear of said projectile; capping a side of said high
pressure chamber with a flat pressure disc, wherein a surface of said pressure disc facing an exterior
of said high pressure chamber has intersecting groovés of V-shaped cross-section; and clamping said
pressure disc to said base of said cartridge case by a nozzle ring, with an inner surface of said nozzle
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pressure chamber is ignited, pressure in said high pressure chamber builds up and the pressure disc
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energy gases at the rear of said projectile propel it out of said barrel at a speed of 100 m/s or more.
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pressure dis%;re%sure chamber is ignited, pressure in said high pressure chamber builds up and the
pressure disc is allowed to flex into the tapered or conical space of said nozzle ring such
that after said propellant is burned, stress concentrations at said V-shaped grooves cause
said pressure disc to rupture and high energy gases at the rear of said projectile propel it

out of said barrel at a speed of 100 m/s or more.

Brief Description of the Drawings

[0010] This invention will be described by way of non-limiting embodiments of the

present invention, with reference to the accompanying drawings, in which:
[0011] FIG. 1 illustrates a known cartridged projectile according to US 7,004,074;

[0012] FIG. 2 illustrates a cartridged projectile according to an embodiment of the present

invention;

[0013] FIG. 3 illustrates a sectional view of a cartridge case for use with the projectile

shown in FIG. 2;
[0014] FIG. 4A illustrates a pressure disc according to another embodiment of the present
invention; FIG. 4B illustrates section view XX of the pressure disc shown in FIG. 4A;

FIG. 4C illustrates another embodiment of the pressure disc;

[0015] FIG. 5 illustrates a ruptured pressure disc of the present invention; and



[0016] FIG. 6 illustrates a sectional view of a cartridge case according to another embodiment of the
present invention. Detailed Description [0017] One or more specific and alternative embodiments of
the present invention will now be described with reference to the attached drawings. It shall be
apparent to one skilled in the art, however, that this invention may be practised without such specific
details. Some of the details may not be described at Ié‘hgth SO as not to obscure the invention. For
ease of reference, common reference numerals or series of numerals will be used throughout the
figures When[fﬁfﬁq“@@dp BeIRARAQT SN JRAIWNESCOMMORLRiDE fialesc[PHBLHIG- Asihews a
cartridged projectile 100 according to an embodiment of the present invention. As shown in FIG. 2, the
cartridged préjebafEimou if thadscsenbiy ¢réfctile 110 connected to a mouth of a cartridge case 130
such that there is a space 120 bounded by the mouth of the cartridge case and a rear end of the
projectile 110. The space 120 is referred to as a low pressure chamber. [0019] The cartridge case 130
is substantially a hollow cylindrical shell 132 that extends from a base 134. At a centre of the base
134, there is a stepped hole 136 piercing thrqﬁ'&tﬁiﬁéhﬁé?ﬁlﬁﬁ&{ the base and extending along a
longitudinal axis of the cartridged projectile 100, with the larger of the stepped hole 136 opening to the
outside of the base 134. From the inside of the cartridge case 130, there is a flat-bottom threaded bore
138 that is in ication with the. stepped.hole 136. The threaded.hore 138 receives a pressure
containment 10310 P e e Bori ke B N R e e p R B 1
and a threadadwdie ddstribkativeithlactieetbandhbdateadidel Brae togdifierdnde e sizesoft the hode 142
and threaded h ]Ie 144 a sh?u{?der 146 i%rf(t)rmed. between the rlgole 14t2 ar&d thiileaded fl1lole 144;
preferably, the-Hofe T4 28l tnPRGEE nOI8 AR M SUE LMD CBRGH Ttk Q1o Ryl RS Biis of
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surface of the nozzle ring 5 160 _consists of a tapered or conical bore 162 and a dischayrge hole 164
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120, there are two diametrally opposed blind holes 166; these blind holes 166 are for engagement with

pegs on a todlgWEEshown in the figures) to turn the nozzle ring 160 into the pressure containment ring
140. Similarly, there are two holes (not shown in the figures) on a front end of the pressure
containment ring 140 for engagement with pegs on a tool to turn the pressure containment ring 140

into the basel9&Bbfike 2shpige eadddesd noigeiped HoareudinetnspABbed et shththaesslider
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142 and base 134 of the cartridge case defines a high pressure chamber 150. In use, the high
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that is scribed with V-sectional grooves 172. In one embo nt, vertex of the V shape of the groove
172 has an atgle alofvaiostusd dbegreas. Other angles a between about 30 and 120 degrees are also
possible. As shown in FIG. 4A, the grooves 172 form a pattern with three segments intersecting near
the centre of the pressure disc 170. FIG. 4B shows a sectional view of the pressure disc 170 along line
XX. In anoth¢o®9ibdiienantritize passdBR idisebi b tis liwadboblolr aysindway shaBnkiR threexgtindd about

470 MPa angan elongation af about 22%:.in practice, the elongation may r e. from about 20% to
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its diametergl ending,on the calibre of the cartridged projectile JHOO. Far example, for 4%mm
projectie, thel (eS8 ita il 8507 B ol5PRE HRblSr chaPRetp i PSRN ALE Brsobot 1AM, whilst
the dischargeteolgsidds ottridpmisedidnetesd Vhanfrssombiedhitbaigiosed seriage it 44 of the
pressure disc 170 is facing the taPered bore 162, i.e. the grooved surface 171 is on the low pressure
chamber's sigemmunication with the stepped hole 136. The threaded bore 138 receives a pressure

containment ring 140. The inside surface of the pressure containment ring 140 comprises a

hole 142 and a threaded hole 144 relatively larger than the hole 142. Due to difference in

sizes of the hole 142 and threaded hole 144, a shoulder 146 is formed between the hole

142 and threaded hole 144; preferably, the hole 142 and threaded hole 144 are

substantially coaxial with the longitudinal axis of the cartridged projectile 100. The

threaded hole 144 in turn receives a nozzle ring 160. The inner surface of the nozzle ring



[0021] The stepped hole 136 at the base of the cartridge case 130 is filled with a priming charge. In
use, after the priming charge is activated, the propellant in the high pressure chamber 150 burns and
pressure builds up rapidly within the high pressure chamber 150. 6 As a result, the pressure disc 170
is flexed outward into the tapered or conical bore 162; this causes the V-shaped grooves 172 on the
pressure disc 170 to experience high tensile stresses.sa interplay of material of the pressure disc

170, stress coReiftPatibn bt thPeisbecamsahRsenttr prdpeifintangey Bl bodr in@stlgle dhsssure
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propellant is burned completely. From tests on the cartridged projectile 100, it was observed that
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at the centre of the pressure disc 170 cause strésses at the V-shaped tips of the grooves 172 to reach
the tensile stfessegagrmerdssithepdiscand Wb eEuboimnruptheelighthe pravsuibaisz2l20imhtdenergy
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the bore 162,164 into the low pressure chamber 120. With the pressure disc of the presen
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buildup in thatughmiagsutscheafinben 1hoh ingather chithboe te¢h afsthehediigaphsaref dhentezzle ring
160 of the present invention, the muzzle velocity of the cartridged projectile 110 reaches or exceeds
100 m/s. [OOQ%?\M Hlﬁ%\ﬁ'ﬂ%?mﬁfﬁé%locity of 100 m/s, the range of the projectile according to the
present invention is correspondingly extended from a conventional range of about 400m to an
extended range of about 600m whilst recoil is still kept at a manageable level for handheld weapons.

Table 1 beloWPf2%n Eltradtorstny & ANFSP e iR gtRrartias to s oniedisahing the mimtnt
limitations for fandandsshatddar waaeons Tablerds&RNEad (RRSOU ENSLBY 171 that is scribed

with V-sectional grooves 172. In one embodiment, vertex of the V shape of the groove 172
has an angle a of about 60 degrees. Other angles a between about 30 and 120 degrees are
also possible. As shown in FIG. 4A, the grooves 172 form a pattern with three segments
intersecting near the centre of the pressure disc 170. FIG. 4B shows a sectional view of the
pressure disc 170 along line XX. In another embodiment, the pressure disc 170 is made
of brass having a tensile strength of about 470 MPa and an elongation of about 22%; in
practice, the elongation may range from about 20% to about 25%. Preferably, the groove
172 has a depth d of substantially half a thickness T of the pressure disc 170. Generally,
the thickness T of the pressure disc 170 ranges from about 5% to about 10% of its
diameter depending on the calibre of the cartridged projectile 100. For example, for a 40
mm projectile, the pressure disc 170 is about 20 mm in diameter and has a thickness of
about 1 mm, whilst the discharge hole 164 is about 14 mm in diameter. When assembled,
the grooved surface 171 of the pressure disc 170 is facing the tapered bore 162, i.e. the

grooved surface 171 is on the low pressure chamber's side.

[0021] The stepped hole 136 at the base of the cartridge case 130 is filled with a priming
charge. In use, after the priming charge is activated, the propellant in the high pressure

chamber 150 burns and pressure builds up rapidly within the high pressure chamber 150.



Limitations on Rounds fired Less than 15 foot-Ib (20.3 joules) Unlimited firing 15 to 30 ft-Ib (20.3 to
40.7 joules) 200 rounds/day/man 7 30 to 45 foot-lb (40.7 to 61.0 joules) 100 rounds/day/man

6
As a result, the pressure disc 170 is flexed outward into the tapered or conical bore 162;

this causes the V-shaped grooves 172 on the pressure disc 170 to experience high tensile
stresses. By interplay of material of the pressure disc 170, stress concentrations at the
grooves 172, amount of propellant and volume of the high pressure chamber 150, the
pressure disc 170 is designed to rupture at a predetermined pressure when the propellant is
burned completely. From tests on the cartridged projectile 100, it was observed that
rupture of the pressure disc 170 usually started from the centre of the pressure disc 170
where the grooves 172 intersect; as pressure in the high pressure chamber 150 builds up,
stress concentrations at the centre of the pressure disc 170 cause stresses at the V-shaped
tips of the grooves 172 to reach the tensile stress of the pressure disc and this results in
rupture of the pressure disc 170. The energy of the high pressure gases discharging through
the ruptured pressure disc 170 and discharge hole 164 then causes complete rupture of the
pressure disc 170 along the grooves 172. The ruptured centre of the pressure disc 170 is
deformed into three outward projecting petals 173, as shown in FIG. 5. The energy of the
high pressure gases discharging through the ruptured pressure disc 170 also forces the
petals 173 to overlay the surface of the tapered bore 162. In this way, the petals 173 form a
nozzle around the tapered bore 162 and the gases in the high pressure chamber 150 are
throttled out through the bore 162,164 into the low pressure chamber 120. With the
pressure disc 170 of the present invention, burn efficiency of the propellant is significantly
increased; this allowed higher pressure buildup in the high pressure chamber 150; together
with the effect of the conical bore of the nozzle ring 160 of the present invention, the

muzzle velocity of the cartridged projectile 110 reaches or exceeds 100 m/s.

[0022] With a higher muzzle velocity of 100 m/s, the range of the projectile according to
the present invention is correspondingly extended from a conventional range of about
400m to an extended range of about 600m whilst recoil is still kept at a manageable level
for handheld weapons. Table 1 below is an extract of the US Army's training manual, TOP

3-2-504 showing the firing limitations for hand and shoulder weapons:

Table 1:

Computed Recoil Energy Limitations on Rounds fired
Less than 15 foot-1b (20.3 joules) Unlimited firing

15 to 30 ft-1b (20.3 to 40.7 joules) 200 rounds/day/man




45 to 60 foot-lb (61.0 to 81.4 joules) 25 rounds/day/man Greater than 60 foot-lb (81.4 joules) No
shoulder firing From test firing using the cartridged projectiles 100 of the present invention, recoll
energy of about 30 joules was recorded; in contrast, conventional cartridged projectiles fired on the
same weapon generate recoil energy of about 19.6 joules. The test data prove that by providing the
pressure disc 170 of the present invention, the muzzle/ velocity of the cartridged projectiles 100 s
increased to A@0dot4D0Denb With/aeoidr@gpoleding incred9€ dirits¢laafmento about 600m yet generating

a sustainable Jg%)%@@g&gﬁttﬁt'@qg\gﬁgﬂ%f&jire aboukgggummj/mwth a handheld weapon.
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shown in FIG (eateh el inetdis31 702HaY grooves T shoHdeidiBngct like a cross. Again, the

grooves 172a are V-shaped in cross-section. A cross pattern of the grooves results in four petals 173

on a ruptured_pressure.disc; however, the fouy petals.are nat always consistently symmetrical about
the conte of B b ERa I BT SRR IR o P VB e 5 B ATt the
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[0024] From FIG. 3, a reader will notice that the rear_ end of the cartridge case 130 is substantially solid
i structure, THo A IGEAEF AT THE bFASER ThATHOH T etor S S EERP L Phigher

pressure builgup igitlecthigbpsessudsehamber 180 praresukaitpinVvidineihepresmdieydisc the
170,170a. In one embodiment, the Bressure containment ring 140 or nozzle ring 160 is made of
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material and centre of gravity of the cartridged projectile 100 to achieve predetermined ballistic
performance?}f@@?@?&@?@%Wg’é%h?ﬁ%@lé%%%aae%rding to another embodiment of the present
invention. As shown in FIG. 6, the pressure containment ring 140 is integrally formed with the base
134 of the cartridge case 130. This embodiment helps to reduce both costs and number of parts in the
manufacture P23 E¥rridgesbases papresidreatipid geePprojecilengber embodiment of the present

invention. As shown in FIG. 4C, the pressure disc 170a has grooves 172a that intersect

like a cross. Again, the grooves 172a are V-shaped in cross-section. A cross pattern of the
grooves results in four petals 173 on a ruptured pressure disc; however, the four petals are
not always consistently symmetrical about the centre of the pressure disc 170a. Whilst the
planar pattern of the grooves 172 does not affect the performance of the cartridged

projectile 110, grooves 172 with 3 radiating segments are preferred.

[0024] From FIG. 3, a reader will notice that the rear end of the cartridge case 130 is
substantially solid in structure. The cartridge case 130 of the present invention is therefore
provided to withstand higher pressure buildup in the high pressure chamber 150 as a result
of providing the pressure disc 170,170a. In one embodiment, the pressure containment ring
140 or nozzle ring 160 is made of aluminium. In another, the pressure containment ring
140 or nozzle ring 160 is made of steel. Selection of either material for the containment
ring 140 or nozzle ring 160 depends the weight of material and centre of gravity of the

cartridged projectile 100 to achieve predetermined ballistic performance.

[0025] FIG. 6 shows a cartridge case according to another embodiment of the present
invention. As shown in FIG. 6, the pressure containment ring 140 is integrally formed with
the base 134 of the cartridge case 130. This embodiment helps to reduce both costs and

number of parts in the manufacture of the cartridge case 130 and cartridged projectile 100.



8 [0026] An advantage of the present invention is that the overall dimensions of the cartridge case 130
remain the same as those of a conventional cartridge case. This means that the cartridge case 130
according to the present invention is suitable to fit with all existing types of projectiles without any need
for design modifications. This also means that projectiles fitted with cartridge cases 130 of the present
invention can be used with existing weapons and exisﬁng production processes need not be drastically

changed to pleffgteAReddvaatigagel o etanay 10uen02 715While BiseeifrE B nmBiBeraers Rhvdeen
described ang,jiabratede. it i yodarstardihat Manysehangesniepgiicatiansdsariationsiaitheans

combinations thereof could be made to the present invention without departing from the scope of the

invention. Forhakahsptartideprexssy e Qiaecaring7atheapBeephdaecaticted RaNabie deehsina Srahgth
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example, the pressure disc is made from aluminium having similar tensile strength and elongation
properties. U@L AN S:tiles Aladirdge dapriafiectideseonpisinghe presemiolivwntianricigebeagtedwetiding
from a base; whe 'n&&'ﬁ s€ GOMRises 2 ghipress rfarmed therein: ﬁ?ﬁ ded hole in
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chamber defipedine dresaterion dgedapdopantilicig)Base and a rear end of a projectile seated at a mouth
of said cartridge case; and a shoulder between the high pressure chamber and the threaded hole;

[0027] While specific embodiments have been described and illustrated, it is understood
that many changes, modifications, variations and combinations thereof could be made to
the present invention without departing from the scope of the invention. For example, the
pressure disc 170,170a may be made of steel having a tensile strength range of about 400
MPa to about 520 MPa and elongation of between about 20% and 25%. In another
example, the pressure disc is made from aluminium having similar tensile strength and

elongation properties.



a nozzle ring with an inner surface comprising a tapered or conical bore, with the narrower end of said
tapered bore opening into a discharge hole, so that said nozzle ring is seated in said threaded hole
and said discharge hole opens into said low pressure chamber; and a pressure disc disposed
between said shoulder and said nozzle ring, with a surface of said pressure disc facing the tapered
bore being scribed with intersecting V-shaped cross-sectional grooves. 2. A cartridged projectile
according to EbpIMSiyherein said pressure disc is round and flat, and has a thickness T ranging from

about 5 % to pbout A0 XRfiFsdiE)etele gb,ﬁ})pg[;{édged projectile according to claim 1 or 2, wherein
vertex at the base of said V-shaped grooves form an angle a ranging from about 30 degree to about

120 degree. 4. A cartilley %réﬁélaﬁéaéé&mm_@% fepand @,a%&b%%ﬁéﬂ h@&ﬁémésm §:htgh_
V-shaped grogves ot g agie R LiRrhsanialyiel fages ornihrRIGHIGIRIRIEHIR AcSQifling to

any one of claims 2-4, wherein depth d of said V-shaped grooves is substantially half said thickness T
of said pressoherdise. With sadridgrdgstdieltilepanutrdirg @ kvy pressofehehprdwsdinsidits avherein

material of sgid pressre, disc i Seiected figm trt% follawing: brass, siel.and alminiig, having tensile
C .

strength of about 400-5§%M§5 g?\% e%or%gatiﬂonao a?g)out 2%235553%% A caef%l13 ged pro%%le according to
any one of theapretgedings ctaidrsshobleibaaidegrbeveghfones aupattembef thré éheatiiztidefdedenents or of
a Cross. . . . . . . .

a nozzle ring with an inner surface comprising a tapered or conical bore, with the
narrower end of said tapered bore opening into a discharge hole, so that said nozzle ring is
seated in said threaded hole and said discharge hole opens into said low pressure chamber;
and

a pressure disc disposed between said shoulder and said nozzle ring, with a surface
of said pressure disc facing the tapered bore being scribed with intersecting V-shaped

cross-sectional grooves.

2. A cartridged projectile according to claim 1, wherein said pressure disc is round

and flat, and has a thickness T ranging from about 5 % to about 10 % of its diameter.

3. A cartridged projectile according to claim 1 or 2, wherein vertex at the base of said

V-shaped grooves form an angle o ranging from about 30 degree to about 120 degree.

4. A cartridged projectile according to claim 3, wherein vertex at the base of said V-

shaped grooves form an angle a of substantially 60 degree.

5. A cartridged projectile according to any one of claims 2-4, wherein depth d of said

V-shaped grooves is substantially half said thickness T of said pressure disc.

6. A cartridged projectile according to any one of the preceding claims, wherein
material of said pressure disc is selected from the following: brass, steel and aluminium

having tensile strength of about 400-520MPa and elongation of about 20-25%.

7. A cartridged projectile according to any one of the preceding claims, wherein said

grooves form a pattern of three radiating segments or of a cross.



10 8. A cartridged projectile according to claim 1, wherein surface of said high pressure chamber, said
shoulder and threaded hole form an inner surface of a pressure containment ring, which is threaded
into said base of said cartridge case. 9. A cartridged projectile according to claim 8, wherein said
nozzle ring or pressure containment ring is made from aluminium or steel. 10. A cartridged projectile
according to any one of the preceding claims, whereiht%n exterior end of said base of said cartridge
case further comprises a stepped hole for housing a priming charge. 11. A method of propelling a

projectile thraugh a Raral @R EBREERERL AR TS HIAh COMMIRAD surfacdiSPOSN i RBRIRSSUre

chamber within a base of a cartridge case, which'is connected to a rear of said projectile; capping
a side of saic-higrbpresddreherlssiad e adedhele Seureasiseney hBrEiee P5aMECBE SARIPRESre disc

facing an eXtﬁﬂQ[@Bﬁ%h@@aﬁéﬂ%ﬁ%‘%ﬁﬁ%‘?{fﬁgﬁl iggﬁ;%gigggfgrooves of V-shaped cross-section;

and clamping said pressure disc to said base of said cartridge case by a nozzle ring, with an inner
surface of said nozzle ring adjacent said pressure disc being tapered or conical; wherein after

propellant in gaid high s ignjted, pr re i id high,p r g p}lpr ilds up
Bnd tne presure cice o aR e e B et
after said propeitamnisisurngds stnds$roonekmination®nastsaid V-shaped grooves cause said pressure
disc to rupture and high energy gases at the rear of said projectile propel it out of said barrel at a
speed of 100 m/s or more.

10. A cartridged projectile according to any one of the preceding claims, wherein an

exterior end of said base of said cartridge case further comprises a stepped hole for

housing a priming charge.

11. A method of propelling a projectile through a barrel to a higher speed, said method
comprising:

disposing a high pressure chamber within a base of a cartridge case, which is
connected to a rear of said projectile;

capping a side of said high pressure chamber with a flat pressure disc, wherein a
surface of said pressure disc facing an exterior of said high pressure chamber has
intersecting grooves of V-shaped cross-section; and

clamping said pressure disc to said base of said cartridge case by a nozzle ring,
with an inner surface of said nozzle ring adjacent said pressure disc being tapered or
conical;

wherein after propellant in said high pressure chamber is ignited, pressure in said
high pressure chamber builds up and the pressure disc is allowed to flex into the tapered or
conical space of said nozzle ring such that after said propellant is burned, stress
concentrations at said V-shaped grooves cause said pressure disc to rupture and high
energy gases at the rear of said projectile propel it out of said barrel at a speed of 100 m/s

Or more.



