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WD 2005/ 055742 _ PCT/ 1L2005/ 000263 Safety Mechani sm for
a Rifle Field of the Invention The present invention

i's v9(Sdressed to preventing or at least mnimzing the

i nct AEHYESEE danage to guns resul ting from oVRGI/IL2005/000268
pressures developed in the 5 chanber. Background

Weapons with positive chanber | ocking are_ designed such

that on firing theatefyVlechanismefonaiRifleks the rear
part of the chanber, preventing the rupturing of the
c}rlﬁlql @ddhebavention ght otherwi se result fromthe
press . us S tinimiz:
Genor al TSP e S hRR p kool o BRYRHSRR of B nipinpipe the
c amsdemoe tof dlanmge vb tduss acwhlinge Siour eserofreSMRes60Sechporial the

th dgsign pressure of the relevant ammunition. There
arcgalg ff'e i nst ances where the pressure reaches a | evel

of double or 15 nore the design pressure. This may be

t iBackgrbtined bl ockage of the barrel due to the
projecijle, or,in consequence of danpness or sone )

f or ei gl CBRRIP, Witly positivshagnber dppkingars slesignereited thafyomfiteg
r @sibécikl PntSRe Bblt APKYNEHY Fab 8 PSORE! : t

t oo Iacr ge(gaﬁncﬁger ge, i?e. togapn%cﬁp%r%pe‘% anter.’q{lﬁ{“{nﬁggehe
oceiviieg o€ she lerthdaghcase ebatuméghthitidrwiteviebwp$romayhe pressure

sari I weapon and nmay al so injure the
AEifigRaty BociaiREm by

S ers ter activating the priner, the
propel b%petraﬂ}f \g\rcc’arfnlo}lse %Vitthgsi e ngbg'f lotcEi%g 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 amounts of gases

devel opi ng high pressures within the chanber of the
gun. The hi gh pressures which develop are isostatic,

i WO 20588578 essure is applied equally in all PCT/IL2005/000268
directions. The bolt supports the base of the 25
ccatrtndg@l geinnby thendaily el hetchamberf thorersieg doesi my caplodar The
gpéessme %gee}a}%{jd%{]e% @ég’g@?@ﬁ% )d(e 'ﬁl elg nté¥ H{ th% cﬁf%%ﬁ&qlo?grhe

naleds eallowing nihe heormagnabh agakesf mie:ae&d ttdn eex@ardf Qomérui@ ghe
cartridge c

a out rds and a 0
cHEBE WthR é@%&)am@y o iiE08s i e o ??‘Pé@?la g breecl?
a@ﬁﬁ{@qle@ﬂoﬁtﬁ@emkdgp}%@}@w 085742 PCTI | L2005/ 000265
cartridge casing by the walls of the chanber, the

casi ngdaRsy RO thEXR0RE meliBisnPERSHHUIE aGRAR rp@h@ejn ehd \V/@ﬁ
the projectile down the barrel in the direction of the

nefztae @halabetromqng thehenasingris Iﬂ@’fgﬁ\uawl’@ﬂ igBeeldy r @ftem dleg) ovgvard
C\g%?s?lge d%c in ;ISQ Iewa?]hoﬂotﬁlg%ﬁé{ #orﬁlng t{eriﬁs ﬁ&%ﬁr S@%ﬁfﬁ

T he&n expel reec
t hetridgt Ragihg bhgvaedd mauhtsqronttpm{d the Ipeeskhwoe kawsks theechead of the

extractor_ nec ismc i.tutes a weak poi in the

Saitacia 10 b oud RF el M A SerE Gihe el hsad

' mclv@sXﬁE' aasmg fo%mﬁlla@ 0 kM@K dind & 8BS SHEBuRCH DY Xpahdiag
of the chanber deforns the insufficientl

sgﬁpp@ rang dt lnajarmragEh%@ﬁbWQK plgasely iadhisereateng ﬂ%/f‘oﬁlsmnm%tﬁa
t 51%*]‘%) r ens§ <& c%@lﬂasgx%stot Hl% {iﬁ@‘?ed:s vef %d ]DQhe?xl {eﬁﬁaté q{artlsp At@o,

exitsfoaeﬂ &Eﬂﬁe@dcasai hmy&ldt the ex’asdtdftgpmperd;omtd mee key cause of

tretch under. t he essure of the e and
.Sia%lygrﬁa e, e PRShERIE B ot negﬁ%%gtﬁ?ﬂ gAY BY e

t BRou3R YOTBRUE the rifleShrbicemicause damage to the ri f l e
receiver and other internal parts. Al so,

The present invention is directed to preventing or at least minimizing the

likelihood of such failures.
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di storted cartridge cases may not be extracted properly
and are a key cause of 15 jamm ng of the firing
mechanism_|In extreme cases the damage may be severe
endBMNYBFender the rifle unserviceabl e. ThECHPaaE/H0268
invention is directed to preventing or at | east
mnimzing the 1|ikelihood of such failures. 2 WO
2@wmssiry2o PONELIIP0OALIN0268 Sunmary of the Invention
In a first as ect, the %éfsent i nve s dir cted

ti
provi ditn?y TEStpRsPECt FiSC RISHRYT RYTRieRy % ﬁug&@uﬁ) PIS&HH Hgl?.
chmher ndirRees] a &, veRREl the tHa@b&Otereof, ok @@Heﬁmgm bolt
extractor haV| ng an extractor hook that grips a

c Grotuskio Bl | xgagor leriaet By exfrastaiehedk Hhat &Fips iad gETSHPOALIAS
; b

f’]%tgalcﬁcg' eclﬁ{x]a ofc.a[1 @ﬁrﬂ:ﬁ%&% er/lﬁ‘ﬁ.I? )S/QH cﬁ%ﬂaﬁeerd 9#1%1] céérr%g{f Ibggsalcll,l (l:aﬁlt

t lm:tqﬂghMLBmlgsbemg ayyndeelriedllyl maditinal irtersllypsodr thet dhere is

t hat co: al eoL h .an serves,t t head
PR et Gt BEoiot. thel oo e TS CHERSa

aé@pohnh@ardl @f: kegtadtbt QviRR| ol @F KhIRY LS i, lubNeh@BY¥n are
preventing deformati on of casing 10 of said cartridge

amt@rﬂoca@i s bPlbAodking kausingi Warebn Pipveniitedefasnation pd qasiag
f'@éﬁf ’camn% a%fé?'agl!oﬁatl d%%ﬁ!ﬂﬁﬁ%%r C %ééstg%ehﬁf&'sgfely,

e cartri dge case pac conpl e
\Mﬁbrfexpmpher and bul | et |s i ntended. By "cartridge
casing" or "cartridge case", the tubular side wall of
the 1By ¢eartridgelyes aserpheptia, the chrtdidpsecasspackedwitk gropellant,

complete with primer and bullet 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.



10

15

20

By "bullet" the projectile as fired fromagun is

i ntended. By "positive |ocking", the interl ocking of
the bolt with the housing of the chanber is intended.
By WQPYREHr groove", the annul ar groove nma@EITARH0S0ARES
the cartridge 20 case, usually just above the rim

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

t Regeniption ofrthe Etgutese from the chanber crinp

bet we r s L] ]
i R S
¢ fnltomiimyéetaifl gdodas ériyeioa tedoatp &y conppnctidrewiju the dawirge iheilich25
By "extractor hook", the protrusion at the head of the
ext r adtigr 1 ihatsidesngageton theowwktthachambeayrafone enfibddieent of

cartridge case is intended. 3. WO 2005/,085742.

o) v 565, 06w BeSRRTBET oh ol HEUR gt ep fhambered
PHRESM tank NS Bblk @Bnt¥dtink thSorinkkr! B prisn 6L s IRREgAMHe extractor
appreciated fromthe follow ng detai]ed description

t BR@n isi shoveh engneingotheixirpctomarogyaiiuh daere s why@id: bebfmdgthe
1. i.deways section through the chanber of one
erer%tga ?Drrrglr?tgﬁ'of 5 the invention illustrating the chanber
of a rifle,: w I, e er ey @
Che balE £ taprmuscfit LS CORTRAAMuchlLR (e ihead
| sidevmip. Fighe adottg Bed, dre link of khei extra¢ttomgroeng aliwil] beheted that
extractor groove, byt there is a vojd. behind the

o lienagr GoRe Biasgi iweninds bl ShVI B PPBEAThe

| ocki nl%gh ? lIJSSaI_ sr,llgev%arlly% stecl‘jtfc‘)nl%l(l)rloﬁghht%g%olt, 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 igrition 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 protrusion
of the present invention is not aligned with the
extVAdPSHead. Fig. 3 is a sideways secti on ROFABEH00268
t he bolt, chanber and extractor of the gun of Fig. 1

W th a_chgrrbered cartridge, the bolt being in the
|d2ﬂ§§rlmimmiqfrPreﬁﬁrmdt hedlimesitsact i ng the base of

t he ca

 nvent ek 5haBF g o e el RN o hilede 2 o the
hehdmbal 4 Gmi/lan gun, tthé doltesivaltich e an putegslupas cfethe riadiechrkiyr
t he e el eased on ignjtjon .of 1h ropel | ant ..
WSHRAD SoisghaBhr g du bR asPachaieE s, Ntk g bote 6 in it
debayaaipbatod frukiie edfchichtgec£@RI8e 2Hb@vards 1sSpRvEHES By the
section through the bolt | ocking housing andpcartr|

c a@ek iBnofiEie reattddce drpadimowh thespdnveorntastipg dghe 3:0rra$mm§glgly
ch&rﬁﬁ fll'Oll'lP%l ({;ftlg&cqla%% Actor 20 groove, showing the

ru5| on resen invention aligned with the

ext r aci gy st i 1EQPHE B3RS, VR B Butand glasstho

correspondl ng manner
t hextractolgraoveo? abf ihe catiidpercase}1 ANDh2 ®O5H/6GS §Mded with locking

PCT/ 1 05/.000268 on of Preferred. Enbodi nent
Ret %%J(EPQ% 4>oa ‘febi[f f% éma%la% & mPVlﬁ%ﬁw'ﬁga stEesponding

Cakt 6f WEEnR ciddbe 1 NEie o) aRd @hedbe QhiteBocdtUkith 1148 DB thebolt 6
which is an integral part of the bolt carrier assenb

I
5, supleigsiurther @awwhnwémznﬁ it bolecarieriaprg bl epieses the bolf6
WtE I?otﬁt!geregﬁ nrlgdﬁ t 191361{ & Bé]p% ey Qltﬂl{ﬁ%'oft W& in 1351% lﬂ'?g{ 1h6.
0

nmovenent tridge rwards 1's prevent
neck 8 ihd
2
cont ac%@fmﬁﬁkﬁtgc}? rr%e é%%ngﬁeﬁ‘ gﬁqgcerg?%éjbc}lﬂg&lgﬂlg housing is non
symmetrlcal 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 word ‘comprise’, and

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



machi ned front end of the chanber 4. The extractor hook
12 of the extractor 10 clips over the rimand clasps
the extractor groove 21 of the cartridge case 14. The
boMfO BO5/¥5BE ovi ded with locking 10 |ugs 7 ( PCEIL2Y5/000268
and the bolt |ocking housing 16 is provided with a

c therlissgslorrainogentear steps latsdkti‘/lntgﬁdgbmwgle@smvitg thepgxcliiséan of

' k., W I he bol h th
F ORGPl P8 Sl Achare ety Mol oar i er "asseniiy

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 grin 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
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) 03@)” S| n% corrprl sed' and the like, indicate that
5 \WY I8P 085742 PCT/ 1L2005/ 000268 t he | i st ed BRSNS
or steps are included, but not necessary to the
excl uskﬂn of other conponents or steps not
speci f M8IMP | i sted. 6 WD 2005/ 085742 PCT/ | L2005/ 000268
Cainmsql. gqg)lﬁ e
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exereaGEp bhlémqligium]arewmaa@r bavm@@tk extagtor @Dolpﬁlaagrlps a
co [ Fo 13 QQY e wthin
o R ety A6 o GO iR B g

5 hadhsianigribei ln}gsaalslydmbblnng abhsyngmﬁﬂg asthmétritatynahdhynedsuch
that there rovided a st a_first protrusion that
beBGHBLY cBeh 31 %SW% f o st leretrgﬁ%maf PROES 6P~
exdlipAsd Riih aleAvdab Euﬁg‘értfﬂébﬁ ¥f SRR R, wikiithdug ?uﬂyhﬁés%ﬁn
are interlocked into 'bolt | ocking hou3|ng, t her eby
praad digsitheyeomiae ditpbaakedhinge belhdidgediousing.dheraby pieseming

af &e?&m%&? Q%asﬁg of baid cartridge after detonation.



