; 23e3eD/ cD, " “at b"bXzb6bTc" -1 12 APR 2D02 | NTRODUCTION This invention
concerns the.incorporation of a high pyessure venting nmechanisminto a fir
earn to pr event injuries to the firer in the event of a chanber )Zpé '[ﬁn.
Thi's invention is especially suitable for a rifle of the "buII-pug' '@3@
where the barrel/ receiver is nmounted-ih the bullstock. BACKGROUND In the

typical firing cycle of a firearm a chanber explosion ng ere
is a projectile stuck in the barrel bore and a defective mwmmmmlm" Ul'e

The effect of the chanber expl osiaon fﬁll a only cause damage [ 1
weapon, but will also cause injurt finer fromthe fragnentatlon of

the rifle and the hot high-pressure gases produced as a result of the

explosion.' This danger is particularly acute for the "
rifle, IWIRE@DIKAION rel /receiver assenbly is nounted in celver
The benefit of a bull-pup rifle is that the overall Ien er IS

shorter than other rifle types. However, the rifle is such t"H’&PZ*the

magazi ngyifeheSkioASnbirhi NG QWBt &5 oSl fegutd

result, ?he Ioégtloﬁ 8% th% fir glc g er@ﬂsﬁeﬁ?acg%%EEBQE gggh% the
fires viremn Ihe pfeivetsinjugies d ithgfieer im thiherentof a ghambandegtbsidnneThis snwsiting hi s

weapon .t o ai at t t.ar t |1 natural rest his face on the | eft

si de ofS FFREC éﬁ@ﬁqﬁg %8&668§V’ R ﬂﬁ@aV%é@ﬂﬁg%ﬁagz1?§“§Hf%E@HFm90 t he
firingighpeenstgeri ng firing, the extent and risk of injury to the fires is
greater than for other types of rifles. To protect the fiver's face in the
event of a chanber explosion, the left receiver body nust remain intact
under HQ&CQ, a chanber expl osion. The receiver body is typically
made of strecs-raterial. In order to prevent fragnentation of the rifle
in the event of a chanber explosion, the receiver body could be nade of,
stronger material, such as netal, but that would increase the overal

wei ght Isfthe hepicak [fisingneycle tofza é‘lrmmzcﬁ)zhambqreMqumhen@a@ecwf ifuthere i M OF
THE PR f i nventlon re t at there are
no fr a??g'\'gme'\&/@\[ﬁnq\'e Egg%ltaﬁ OSLag%%%@Sfeﬁtl & T 1y glledS ?2\%8 Pt of Fleac'f’e Ser
body ofexphsiohni witbhisn daileediSe damiapé @ thb&@&poﬂuﬁn tall ﬁﬂﬁhaﬁéeﬁﬁ@li@ tgaBe fgdri NG
onit in the event of a flrlngéchanber expl osi on. Anot her aimof this

i nvent ifgmitee fgemeniates of damube apd the hotrhigheprassurn ganes epdieedots areshlirifer
explosuggeQnggnat the sane tinme using |ight-weight materi al for t he
receiver to reddce the overall weight of the rifle.

This danger is particularly acute for the “bull-pup” type rifle, where the barrel/receiver
assembly is mounted in the upper-receiver. The benefit of a bull-pup rifle is that the
overall length of the rifle is shorter than other rifle types. However, the rifle is such that
the magazine holder and firing chamber is behind the trigger mechanism. As a result, the
location of the firing chamber is adjacent to the face of the firer when the firer is taking
aim. When a right-handed firer is using his weapon to aim at the target, he will naturally
rest his face on the left side of the weapon receiver body. Since the firer’s face is adjacent
to the firing chamber during firing, the extent and risk of injury to the firer is greater than
for other types of rifles. To protect the firer’s face in the event of a chamber explosion, the

left receiver body must remain intact under the impact of a chamber explosion.

The receiver body is typically made of plastics material. In order to prevent fragmentation
of the rifle in the event of a chamber explosion, the receiver body could be made of

stronger material, such as metal, but that would increase the overall weight of the rifle and



Accordingly the present invention provides a firearmfor discharging a high
vel ocity projectile, the firearmconprising a body having a barrelZApRzmu
comuni cation with a chanber for receiving the projectile and a firing
mechanismfor initiating projectile discharge, characterised in that the
body has hi gh pressure relief neans di&posed, in normal use, renotely from
the firearmuser for venting high pressure gases produced by a chanber

expl osiredudenthg edse eCuseon away fromthe user. The venting of the chanber
expl osi on gases reduces the chance of the body breaking up into pieces and
m nimses the possibility of injury to the user. The present invention wll
al so m giNn e THE PRIHFSENT oNViENeTI®OND! 0Si on general |y and cause | ess damage
to the gun. ITn a preferred enbodi ment the pressure relief neans conprises
an area of weakness which remains intact during normal firearm operation,
and ruptures i he. event of . a chanber expl osion.to vent, .the high pressure
gases,p&§b81&Pg&hFdnﬁﬁﬁg?eHth?@mgggg'fﬁ%ﬁﬁ?eéﬁﬁg?%nﬁ@ﬁHE&H$emdﬁgbg§EH on
the oppashing aSfifke’ sPhce! il ehdRAYIvEO bbE oPHIRSEYAS bRlake upBANSiecdsr Afeatbalkl, the
firearmis arifle, and nost preferably the rifle is of the "bull-pup”

type. DrasspreARR 2ingon3it iBrpERFvaIESER! BrmgOrhapEbeT EPORAW NESother himaof this

under st.andi ng .of the. i.nvention wW.,ll.bhe gaiped fromthe follow ng detailed
descri BETSORgR e R BAiRE SRrE el o8P 91 Bk eh & BemBer, SR Whik
acconpamthé Gale awhd @sing | ghittweilit Inb@HAL TGk the racdivirtbodyelt Rlduée i beerafi the
“bul | - pup" type according to one enbodi ment of the invention; Figure 2 is a
ri ght waghtodt tiegifle.fl e in Figure 1; Figure 3 is a cross-sectional view of
the rifle in Figure 1 taken along section A-A; and Figure 4 is a
cross-sectional viewof the rifle in Figure 1 taken along section B-B. ~
i a, PR Aaosdingly the present invention provides a firearm for discharging a high velocity

projectile, the firearm comprising a body having a barrel communicating with a chamber
for receiving the projectile and a firing mechanism for initiating projectile discharge,
characterised in that the body has high pressure relief means disposed, in normal use,
remotely from the firearm user for venting high pressure gases produced by a chamber

explosion in a direction away from the user.

The venting of the chamber explosion gases reduces the chance of the body breaking up
into pieces and minimises the possibility of injury to the user. The present invention will

also minimize the effect of the explosion generally and cause less damage to the gun.

In a preferred embodiment the pressure relief means comprises an area of weakness which
remains intact during normal firearm operation, and ruptures in the event of a chamber
explosion to vent the high pressure gases. According to an exemplary embodiment, shield

means are disposed on the opposite side of the body to the pressure relief means.

Preferably, the firearm is a rifle, and most preferably the rifle is of the “bull-pup” type.



-4 DETAI LED DESCRI PTI ON OF THE | NVENTI ON | LLUSTRATED W TH A PREFERRED
EMBODI MENT ' .A typical firing cycle of a rifle, in particular a QU IAPRIY;
rifle, is described below. The rifle ( 1) is a gas operated cl ose-bolt
automati c weapon. It can be fired at sem -automatic or fully-automatic node
depending on the node of fire selected3-Referring to Figures 1 and 2, the
rifle conprises a barrel (2) connected to a bar r el extension (4). A

subst anBREIF PHESGRIRTHONt OF BHEBRAVEINGYVer ed by a handguard (3) which has a
gas port ( 14) attached to it. Towards the r ear end of the rifle ( 1),
part of the barrel (2) and the barrel extension (4), are covered by a

recei vex b voddstatiaig! by diRdRyGlidh! 38k 68 JIAr 'ﬁ%}n BOCroHIb b acfERRhani sm
( 11) | ocat ed' front of the barrel extension (4) wh e ring
charrberde@ﬁ)ptmd glwlntb}cway iof exasplendaly, Wish) rdemnd:@txatlmohct«nnpmmmgdrawihgs, he
barrel .exten Pjon (4). The bolt carrier assenbly (6) further conprises a
firing BiWIER13) which is used to hit the prinmer on a bull et/round which
has been fed into the firing chanber (5). Once the weapon is cocked by
pulling the cocking lever (9), a bullet/round is fed into the firing
chanberFigae ¥ rsonlefthdewad azilthe ok thelibeb-pup” ttyre avagulnigto onl elebodigenbyf thee

bol t (10% Wien the trigger ( 11 ) is depressed, the hammer ( 12) will be
rel eased"dHE™ i || strike the firing pin ( 13 ) . The firing pin ( 13 ) will
strike the prinmer on the bullet/round causing the bullet to explode. As a
result, one round is fired through the barrel (2). Wen the round passes
tIhroudﬁgmhézanIthwwvfQﬂﬂwa@ﬂ@@@ﬁ&?ﬁ@lthe barrel (2), the gas pressure is
tapped to push the bolt carrier assenbly (6) rearwards. As the bolt carrier
assenbly (6) noves to the rear, the bolt (10) is unlocked. The spent case
is extrEghed @k cfdseRedtidaalc hirmbef thandld heRigaleCtigtnOMbng Ré@eahatAreasd ection
port (16) on the right. Dining this period, the main spring ( 15) housed
inside the bolt carrier assenbly (6) i s being conpressed. 1 2 APR 2002 -5
Once t I I . , e gy in the
mai n spoPhy 1 SEFF e RRR el SERRDRE U Pie ROl G BAP BERERISEY Sl
(6) forwards. As the bolt carrier assenbly (6) noves forward, the bolt (10)
feeds the second round into the (wi ng chanber (5). The whole firing cycle
is repeated as long as the trigger ( 11 ) is depressed. The firing cycle is
then conplete. Upon releasing the trigger, the firing cycle imredi ately
stops. During the firing cycle, it is possible that a round is stuck in the
bore of the barrel (2). If a defective bullet/round is then hit by the
firing pin (13), the defective bullet/round may explode in the firing
chanber (5), causing the receiver body (7) to fragnentate. Hot gases w |

al so escape fromthe firing chanber (5) through the broken receiver body
(7), injuring the firer, whose face is adjacent to the firing chanber (5)
during firing. Referring nowto Figures 3 and 4, in the preferred

ertbodi nent of this invention, there is a safety shield (17) (preferably
made up of kelvar nmaterial) assenbled on the inner surface of the |eft side
of the receiver body (7). The barrel extension (4) which is screwed tight
to the barrel (2) is assenbled into the receiver body (7), which is usually
made of plastics material. To vent out the high-pressure gas produced by a
chanber explosion, there is a slot ( 18 mlled on the right side of the
barrel extension (4). The slot is covered by a thinwalled material ( 19),
preferably plastic material, which is designed to puncture when then a is
hi gh- pressure gas acting on it. In the enbodi nrent of the invention

descri bed above, the safety shield ( 17) is used to contain the expl osion
on the left side of the receiver body (7). The high-pressur a gas will find
its easiest path to energe, and this will be the path of |east resistence.
Therefor e, the high-pressure gas will travel through the barrel extension
slot ( 18) and puncture the thinwalled plastics material ( 19) on the right
side of the receiver body (7) and away fromthe face of the firer. The
majority of high pressure gas will vent out through this way and will | eave
very little gas pressure acting on the left receiver body (7). As a result,
the left receiver body (7) will be intact and no fragnents are produced.
Consequently, the firer's face will be protected. By concentrating the

rel ease of high-pressure gas froma particular area, the damage to the 12
APR 2002 -6




receiver body (7) generally is also reduced. This design of the above

i nvention was incorporated into a rifle for testing. A stuck bore Ezdt(mr 0
defective round situation was sinulated in an actual life-firing t %%&
test results show that the | eft receiver body remained intact, which neant
that there would be no injury to the f#ver's face. On the right side of the
recei ver body, there was only very m nor damage sustai ned, the

hi gh- pdéEEALéE@3§E§£E§BTK§q Bﬂ}i ﬁN@Eﬁ?ﬁIﬁﬂ and vented out fromthe sl ot
on the ] | de sebver boc ention described hereinis
suscepti &t S C 1 P addi tions other than those
specifically descrlbed and it is to be understood that the invention

includes all such variations, nodifications and/or additions which fal
wi t hi n Ahgpisyi fiing eyade 9&@9@1%1111 parécalpoe dullanipriifle. iipdescribeth belghy. t Ble rifle

referr enbodi nent ntion nentioned apo ates .to rifle

b °t he (bt Ao sPerygd cidst ol b vRED L 26 St BE ffed o sp el 'y pes
of fir emnmaufomdthemodiiep&idiid en phehde od fﬁ*HQ@l@bt@@nt i s adapted for use by
a right-handed user, it 1s plainly apparent that a fir earn suitable for

| ef t - handed user s could be provided. 1 2 APR 2002 CLAIMS: 1. A firearm
for di Sehardlnd Belledh 4806 M1PEGhSELL Lt R RaLM EOMBLLS!fdoR0dY

havi ng a comTuni cat’ Ny Vi recei ving the projec

and a f(4).i ngsuverhasli soribelof thy bdradl iig) gover«] By:talhb@dgijaﬁdl (Br@kich thaaaet poitsed
in that the body has high pressure relief neans disposed, in nornmal_ use,
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h
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3. Afirearmaccording to ahy one o e prec ng cl al ns, aracterised in
t hat shprahe oearisillat/mudi splosk dao bedrhéedaippotiet ferisg d]aamiiert(ﬁﬁ body to the
pressure relief neans. 4. A firearmaccording to claim1, wherein the
shiel d nmeans are disposed in the body in the area of the barrel imediately
adJ acer@néeh@lem&dp@ﬁtls b&cke@ 1 Milsg BRaHRRIng leverA(d)l h BRNBYREAP 1 tdAinéd Blem 3
4, wherein the shield means conprises a sheet ‘of kevliar naterial. 6. A
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firing pin (13). The firing pin (13) will strike the primer on the bullet/round causing the

bullet to explode. As a result, one round is fired through the barrel (2).

When the round passes through the gas port (14) adjacent to the barrel (2), the gas pressure
is tapped to push the bolt carrier assembly (6) rearwards. As the bolt carrier assembly (6)
moves to the rear, the bolt (10) is unlocked. The spent case is extracted out from the
chamber and then ejected out through the ejection port (16) on the right. During this
period, the main spring (15) housed inside the bolt carrier assembly (6) is being

compressed.
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cycle is then complete. Upon releasing the trigger, the firing cycle immediately stops.

During the firing cycle, it is possible that a round is stuck in the bore of the barrel (2). If
a defective bullet/round is then hit by the firing pin (13), the defective bullet/round may
explode in the firing chamber (5), causing the receiver body (7) to fragmentate. Hot gases
will also escape from the firing chamber (5) through the broken receiver body (7), injuring

the firer, whose face is adjacent to the firing chamber (5) during firing.

Referring now to Figures 3 and 4, in the preferred embodiment of this invention, there is
a safety shield (17) (preferably made up of kelvar material) assembled on the inner surface
of the left side of the receiver body (7). The barrel extension (4) which is screwed tight
to the barrel (2) is assembled into the receiver body (7), which is usually made of plastics
material. To vent out the high-pressure gas produced by a chamber explosion, there is a
slot (18) milled on the right side of the barrel extension (4). The slot is covered by a thin-
walled material (19), preferably plastic material, which is designed to puncture when there

is high-pressure gas acting on it.

In the embodiment of the invention described above, the safety shield (17) is used to
contain the explosion on the left side of the receiver body (7). The high-pressure gas will
find its easiest path to emerge, and this will be the path of least resistence. Therefore, the
high-pressure gas will travel through the barrel extension slot (18) and puncture the thin-
walled plastics material (19) on the right side of the receiver body (7) and away from the
face of the firer. The majority of high pressure gas will vent out through this way and will
leave very little gas pressure acting on the left receiver body (7). As a result, the left
receiver body (7) will be intact and no fragments are produced. Consequently, the firer’s

face will be protected.

By concentrating the release of high-pressure gas from a particular area, the damage to the
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and/or defective round situation was sunulated 111 an actual hfe firing test The test results
show that the left receiver body remained intact, which meant that there would be no injury
to the firer’s face. On the right side of the receiver body, there was only very minor
damage sustained, the high-pressure gases having been concentrated and vented out from

the slot on the right side of the receiver body.

The invention described herein is susceptible to variations, modifications and/or additions
other than those specifically described and it is to be understood that the invention includes
all such variations, modifications and/or additions which fall within the spirit and scope of
the above description. Although the preferred embodiment of the invention mentioned
above relates to a rifle of the “bull-pup” type, the invention may also be suitable for other

types of firearm.

Further, whilst the preferred embodiment is adapted for use by a right-handed user, it is

plainly apparent that a firearm suitable for left-handed users could be provided.
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CLAIMS:

Root

1. A firearm for discharging a high velocity projectile, the firearm comprising a body

having a barrel communicating with a chamber for receiving the projectile and a firing
mechanism for initiating projectile discharge, characterised in that the body has high pressure
relief means disposed, in normal use, remotely from the firearm user for venting high
pressure gases produced by a chamber explosion in a direction away from the user;

wherein said pressure relief means comprises an area of weakness which remains intact
during normal firearm operation, and ruptures in the event of a chamber explosion to vent the

high pressure gases.

2, A firearm according to claim 1 characterised in that the pressure relief means

comprise a slot in the area of the barrel immediately adjacent the projectile receiving

chamber.

3. A firearm according to any one of the preceding claims, characterised in that shield

means are disposed on the opposite side of the body to the pressure relief means.

the area of the barrel immediately adjacent the projectile receiving chamber.

4. A firearm according to claim 1, wherein the shield means are disposed in the body in

5. A firearm according claim 3 or 4, wherein the shield means comprises a sheet of
kevlar material.
6. A firearm according to any one of the preceding claims, wherein the body is formed

of plastics material.

7. A firearm according to any one of the preceding claims wherein the firearm is a bull-

pup type refile.



