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2 9 AUG 2007 WD 20051085742 PCT1rL20051000268 Safety

Mechanismfor a Rifle Field of the Invention The 7 0 AUG 2007

present invention is addressed to preventing or at
| e&120p4/08512 zi ng the incidence of damage t 0 p@wMmS2005/000268
resulting fromover pressures developed in the 5
chanber. Background Wapons with positive chanber

| ocking are desi gi@gfetydilddifdnismf far aRifldre cocked
gun, the bolt | ocks the rear part of the chanber,

PRegRhOf the lereitibhuri ng of the cartridge case that
m ght otherw se result fromthe pressure 10 devel oped

byt helReg¥pirst ingpntipadeaddresspd fapreyenting ap shisashimipimizing the
DAY of AL A SEH MRS BERSILLERAS AR Bt

rehawtEmt ammunition. There are sone instances where
the pressure reaches a |l evel of double or 15 nore the

desi gn re. This nmay be the result of bl ockage of
tgé%ggféﬁﬁgte to the projectile, or in consequence of
danpnegBagunsSeitte pdiie dpamted Yockigl are Xesphel suchbubdt ¢d firing

consequence y alsao result fromuse of an_unsuitahle
p#&p&@qlf%ﬁtguno o beth loql%ot%rfaqe@épéﬂ CHalhgehamber, RreweuRng fhe

P E\%ﬁﬁlﬂg‘ BF thd BarkdBRCca0C Bl BN Stk ddisB! BRIP SRS W pressure
whi‘ch de

vel ops may seriously ~ 20 damage t he weapon an
magvedopsd byrheeenbustion gases.er or bystanders. After
activating the priner, the propellant is ignited. The
bur ni ngensgfralisheweapons with positive chamber locking are constructed to

withstand pressures of 50%-60% beyond the design pressure of the relevant

ammunition.

There are some instances where the pressure reaches a level of double or
more the design pressure. This may be the result of blockage of the barrel due to
the projectile, or in consequence of dampness or some foreign body, for example.
Such a consequence may also result from use of an unsuitable propeilant, or from

too large a charge, i.e. too much propellant.

In these occurrences the high pressure which develops may seriously

damage the weapon and may also injure the shooter or bystanders.

After activating the primer, the propellant is ignited. The burning of the
propellant releases prodigious amounts of gases developing high pressures within
the chamber of the gun. The high pressures which develop are isostatic, i.e. the
pressure is applied equally in all directions. The bolt supports the base of the
cartridge case and prevents it from deforming outwards as a result of the pressure
exerted by the expanding gases. The radial pressure exerted by the gases released
from the propellant forces the sides of the cartridge casing outwards and against

the walls of the chamber (breech). By virtue of the retaining force applied on the
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propel | ant rel eases prodigi ous anmounts of gases

devel opi ng high pressures within the chanber of the § AUG 200/

gun The hi gh pressures which devel op are isostatic,
8W)Pﬁ%msﬁgessure is applied equally in all PCI/IL2005/000268

dlrectlons The bolt supports the base of the 25

c@?ﬂtltdgé esivady theavaPs of éiet chainberf thomadiag cloed ng axpioder dhe

Ak the [ ess.u exerte X
Bt il S e R oBPT Ll By i 5, BEER08 e
r ﬁiueﬂs edllowingmieh eor[ﬂesgmioh agesesf @eﬂ%sd ttbeexphtl® Jowbrihfethe
cartrld out war ds a d agai nst the wal | s of the
cHERTE? (l%rne%e & amlggyw%lper Pt s the st {lgyfrpthe breech

apRhigshQ gofﬂl% extractorhoBlG 2007 WO 2005/ 085742
PCT/ 1L2005/ 000268 cartridge casing by the walls of the

chanbefpe tdik Fasd BYrdRL SnddRiniSX Bl RE tes -Er\ﬁeak %Ft?ﬁ' e wall
generated drives the projectile down the
dif et dhember where thereaswigels nat $uppartag mﬁ@nb,lanOlftalgrthe |oa1tward

gases. rel eased..t o dlo [ th sure w thi
ORAS Rt RRER S s S BERE sk et o RAGERRF Gy Watefea
t batidgeeebing Duwdrtls tithidedifx, ofd theerexte aates hobdad dhee
hook of the extractor nechanlsn1const|tutes a weak

p&xiEactorfotheerughad outgards., Bhiy puiweisls mgvsment Hahe serasgos kead

n I t r r

e YRR CiRG 10 PO, . suElch hdor 6, MUGARY £ 0! G57Re

i gesehfdangli ibmay yusurspdhe evtbreglaof gaseyie tbﬁgmgandahmmmauric

t oi nt d t he essyre_causes f _the 10
o StForRR Mopss” Bitmdel iR S BHE S S0P o W Rl mrbbe e

oldistdieedeotltiidgé Ofischeds ndltewnBadttiepepsingnd BreC:OREy Bhigset &F

stretch under_ the pressure of the expanding gases, and
i aaing ofpthe feing TRechapismy EnRxtsmefRssste Hamﬁgesmay O& severe

tlaﬁo@g?Mm gf&erﬁie%%rbic@éblecause damage to the rifle

receirver and other internal parts. Also,
The present invention is directed to preventing or at least minimizing the

likelihood of such failures,
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distorted cartridge cases may not be extracted pr%PﬁrhﬁG 2007

and are a key cause of 15 jamm ng of the firing

mechani sm I n extreme cases the damage nmay be severe
endtyH VS Pender the rifle unserviceabl e. Th@CHAEeN0268
invention is directed to preventing or at | east
mnimzing the |ikelihood of such failures. 2 2 9 AUG

2@ R600F tbiey i3vedtidn2005/ 000268  Summary of the
Inventjon In a first aspect, the present_ inventjon is
di r ect athHStp?SQWtd i%Pﬁg‘H’éllfwe HBRKS Feredisr mepveting gt
b@m% %&%h@hme burt, NGRS thef QardbBC Ble¥ddR IR r@&a‘iﬁn%a% bolt

i ncl uding an extractor having an extractor hook t .
grigdeding cor exdepion dianipgsareexiraaetohogk duy erips sa cozesprandipg

wi_thin said c [ cteri b aid bol.t .
sty B T B LE iRl AR BBl oy saia bon
| noekinpahbysingsbeihe tabahmetltiesley ndichiped vitelaayatsuble@sdt there is
first protrusion that beconmes co-aligned with an serves
t GTOUL R leath dabirshPrIRIoRCPE SRR BotRlisted Wilh BY sergseld

aRfppdi0hedd OF BQRa8HL widnt 851 Q6 k@fly | 8R4 bR 1s0CKERDn are
housi ng, thereby preventing deformnation of C§S| ng 10 o]%

s aitgrlecked mitd deltdpeling Heusingatlicorby ey ealihpdéfngndtian geff casing

PRl e o TR o Blin R Tt e sl

wifohexarmpfeel | ant, conplete with priner and bullet is
i ntended. By "cartridge casing” or "cartridge case",
t he t uByl"sartrRigdt asakéd bérein)ithe chfirid@y tdse fgked oithl @bellant,

with base.js .intended.
complete with primer anddbu(jilet is intended.
By "cartridge casing" or "cartridge case", the tubular side wall of the

cartridge complete with base is intended.
By "bullet” the projectile as fired from gun is intended.

By "positive locking”, the interlocking of the bolt with the housing of the

chamber is intended.

By "extractor groove", the annular groove machined into the cartridge
case, usually just above the rim which provides a grip for the gun's extractor to
pull the fired or unfired case from the chamber crimp between base of cartridge

and cartridge wall is intended.

By "extractor”, the device for ejecting spent cartridges from the chamber

of the gun is intended.

By "extractor hook", the protrusion at the head of the extractor that

engages the extractor groove of the cartridge case is intended.
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i ntended. By "positive |ocking", the interl ocking of
the bolt with the housing of the chanber is intended.
By W3PYWeMdbr groove", the annul ar groove naddirmedosiontes
the cartridge 20 case, usually just above the rim

whi ch provides a grip for the gun's extractor to pull

t Degdnipticor ofithier Bitjurese from t he chanber crinp

bet we base of cartri.dge nd. cartridge.wall .i.s

it endut PagnEEeibryiee (Rl pifiidod 5 Bistet ope
C alloivitlg@Saifddaesdrivios e &I confihctidiewidhithd &awitige itt@dich?25
By "extractor hook", the protrusion at the head of the

extraqtigr1 idatideragagetont heogktthachanbeg ¢t afibddi@ent of
cartridge case is Iintended. 3 2 9 AUG 2007 WO
2Bgsingesienilpetratingothe shanbyed paifls iWith gncawtridesechambered

Fi L p : L _ ]
e e P R okt iR & ook, The ety
dbsdy isptlicom emgdegimgi the cahipeiorcghioove, iiut Kharkeis dr @owidngphirdnthe
whi.ch: hFilg' 1 is a sideways section through the

c FEFYEY 8P one embodi ment of 5 the invention

illustg.ating the chanmber of rifle, with a captr.i
chanbdiBu? 1 Aoy tieh gat 1ok Mt e g
befiov inFigt B aldrg B-BG Kiellthe of (IR frhétactrobve. NaKIlibe mofdhat
engagi ng .the_extractor groove, but there is a void

bk Irefrasien ofthe presend invigaina is pptqligned with the gdractopheadon

thr ougllj_ the | ocking housing and the bolt head
, ig. 3 is a sideways section through the bolt, chamber and extractor of the

gun of Fig. 1 with a chambered cartridge, the bolt being in the locked position,
with the bolt contacting the base of the cartridge case with the protrusion of the
invention aligned with and reinforcing the extractor head, allowing it to resist the
pressures generated by the gases released on igpition of the propellant without

being deflected backwards, risking the deformation of the cartridge case.

Fig. 4 is a cross section through the bolt locking housing and cartridge
case in thzir locked position, shown in Fig. 3, along B-B, the line of the extractor
groove, showing the protrusion of the present invention aligned with the

extractor head.

All Figures are annotated in a corresponding manner such that identical

parts carry the same annotation number.
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10 shown in Fig. 1, along B-B, the |ine of the

extractor groove. It wll be noted that the protrus?o%AUG 2007

of the present invention is not aligned with the
extWAeWyPsSHead. Fig. 3 is a sideways secti on HATmoegdo026s
the bolt, chanmber and extractor of the gun of Fig. 1
wth a charrbered cartridge, the bolt being in the
IdBESdrlmﬂH.‘om|afrPrefnrreth1mbmdhnenlh$act| ng the base of

the ca se Wlt t he protr on of the_ 15

i nvent FS ' bOngb% vi th %?n]&rof:% c#ﬁ‘%’% e ergudge @ igto the
heagmbe! 4 @angud, tthé Boltes i vitickt Ehean m@gﬁﬁluiszﬁ@ cﬂeﬂﬂs ftﬁﬂteé’arﬂ¥r
the gases rel eased on |gn|t| on of the

WiPEHHALY Shigpdache ém&&aeédn@atbkﬁam §hambes réq gfgth the bolt 6 in its

sec%?%%‘ﬁj?ﬁ?%fﬁ PR QAT O FRRE: 2 ofhen S BT By
casek i8roft ﬂhe icartH dgdg eacbmdsndmtb nheradfpvantctingilge c3rregdondgly
extr ctor 20 groove, show ng the

pHBé(CPH@ﬁ g dt‘}féﬁ"p ‘invention ali gged with the
t at
cor 1 Zgﬁgﬁ‘nﬁ%td%ﬁ\'w%ﬂf 98@% SRR LA EHPH BYF thepBim anckalpspy the

t Rt @bEoral BbF B8 cﬁl‘ﬂ"@(?%rcasedflélz 'I%e'%@6%99170v1m W%ﬂl locki cing
2005/ 085742 PCT/1L2005/ 000268 Description of Preferre

Erberd] (Fimt29. qdribe pplhipokinghiousing 16 i nrwedqsmﬂésascqnespondmg
| SO BIEL AL 185 2 bl BN 80 B B4
canech that fuab&eiwagldmovémeni&fﬁﬂrmbuharahﬁdr dgemBly e the bolt 6
pdB ool indhe Hol Encine 1fe i%{&lalp.bafgloc@?ﬂr%%vg?n&glﬁ s
HEA R AN SR LN N T
symmetrical, and has two protrusions 18, 20 thereon. Prior to the bolt being
locked within the locking chamber 16, the head of the extractor 10 is not aligned
with either protrusion 18, 20. However, as shown in Figures 3 and 4, the final
rotation of the bolt 6, into its locked position, brings the head of the extractor 10
into co-alignment with one of the protrusions 18, 20. The protrusion 18, 20 acts
as a backing plate to the extractor 10, reinforcing it and preventing it from being
moved outwards by the force applied by the expanding gases released upon
ignition of the propellant, thereby preventing the cartridge case 14 from
deforming at this point of weakness, and limiting the danger of the cartridge case
14 failing at the extractor groove 21, resulting in deformation of the cartridge
case 14, and the possibility of its rupturing, releasing gases at the extractor,
which can damage the gun and / or risk injuring the operator thereof.
It will be appreciated that the invention is not limited to what has been
described hereinabove, merely by way of example. Rather, the invention is
limited solely by the claims which follow, wherein the woxd ‘comprise’, and

variations thereof, such as ‘comprising’, ‘comprised’ and the like, indicate that



machi ned front end of the chanber 4. The extractor Rogk
2°8AUG 2007

12 of the extractor 10 clips over the run and cl asp

the extractor groove 21 of the cartridge case 14. The
boMO B05/6§55d2 ovi ded with | ocking 10 lugs 7 ( Ficgm28)5/000268
and the bolt | ocking housing 16 is provided with a

c trerlzsgoonutipegestadr safps hredkelndedgbwions siedebsdrlyitg the2gxchiziin of
engage interlock with lu ? ﬁf he bolt 6 such that
fBg?ﬁ%?nm%WRﬁfﬂSWB%%ﬁéﬁFgg?l¥ ¥eolt carrier assenbly
causes the bolt 6 to rotate, resulting in the bolt 6
being | ocked within bolt |ocking housing 16. Referring
to Figure 2, the inner surface of the bolt | ocking
housing is non 15 synmmetrical, and has two protrusions
18, 20 thereon. Prior to the bolt being |ocked within
the | ocking chanber 16, the head of the extractor 10 is
not aligned wth either protrusion 18, 20. However, as
shown in Figures 3 and 4, the final rotation of the
bolt 6, into its |ocked position, brings the head of
the extractor 10 into co-alignment with one of the
protrusions 18, 20. The protrusion 18, 20 acts 20 as a
backing plate to the extractor 10, reinforcing it and
preventing it from being noved outwards by the force
applied by the expandi ng gases rel eased upon ignition
of the propellant, thereby preventing the cartridge
case 14 from deformng at this point of weakness, and
limting the danger of the cartridge case 14 failing
at the extractor groove 21, resulting in defornmation of
the cartridge 25 case 14, and the possibility of its
rupturing, releasing gases at the extractor, which can
damage the gun and / or risk injuring the operator
thereof. It will be appreciated that the invention is
not limted to what has been described hereinabove,
nmerely by way of exanple. Rather, the invention is
limted solely by the clains which foll ow, wherein the
word " conprise', and
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“conprised' and the like, indicate that 5 2 9 AUG 2007
WD 2005/ 085742 PCT/ | L2005/ 000268 the |isted conponent
or "REREHFE i ncl uded, but not necessary to PREML2005/000268
excl usion of other conponents or steps not
specifically listed. 6 2 9 AUG 2007 WD 20051085742
PCT/ | L20®8N§00268 Clainms 1. A bolt | ocking housi ng on
a gun, 1 bed,ped.he Gaaah %n%*g‘gxm%mdftﬂé chaﬁz?o%‘?;thek 2
bolt including an Bextra tor avi ng an extractor 60k
thamﬂgmg@bawnmhdnmﬁmpmndmmghmmngammxﬂam@rhoMeﬂmﬁgmpsa
n said c har act ed by said

b RS PR s s AT b e ARGAR SRS e
i rmawalhie;d byssdRibdif1atkitid ﬁbt&SlIh§bdMg3a/swﬂﬁEEna&alllyQﬁ§cﬂm®d
first rotru on that becaones co- gned wi th and
sdpigpe sé%hu%ﬁ hereHe B VHTed @&%qa%t&t%ﬁt Prmé%aorb%naf bgegmey Py

cl@sed wanshd éégv?es%‘ﬁ{rpgé}ﬁ HREEof é}éu%&ﬂopqiéﬁeg Hont@ﬁﬁg{l cté?sed

| ocki ng housing, thereby preventing ormati o
c &l hags dlfierea ate tderiacketmtabolétoclimg dnusingihergby preventing

deformation of casing of said cartridge after detonation.



