06/ 09/2006 ‘1 5 RECO L M TI GATI ON MECHANI SM Field of the Invention This

I nvention relates to a recoil mtigation mechanismand refers paglioad 2008,
t hough- 10 not exclusively, to a recoil mitigation nechanismfor use with
weapons for firing large caliber ammunition. Background to the Invention
There are many existing weapons for firing |arge caliber amunition such
as, fos- 15 exanple, 40 mm high velocity grenade | aunchers ("launchers").

Conmer ci al nodel s i ncl l@cm@mﬁ)wcﬂﬁsﬁ AG., and H&K 40 GMVG5

and so forth. These weapons usually use a single 1nertia nass coupled with

recoil springs to danpen the recoil inpulse generated during the firing of
a 40 mm hj ocity.grenade. The recoil springs also formpart of the
firing neicz:‘%@n%/ﬁthnei oe\éggnabl e to danpen the recoil inpulse 20 the inertia

mass Wi | | Thigvgventob eslatel tofa BB YmitiEhtich mBERAER Sd &&&@?ﬁﬂéul > thglgght of
the weapon and the structural strength of the weapon (and thus 1ts weight)
for tHe wesEHusivelye atsrell mitigetion imeechindsn dorpesewatlyeapohs fordiningelatgea nass.
The weap -Egigﬂglﬁ : efore also require increased structural strength to
withstangé&%l e |nc¥ﬁé§1§{éd wei ght. This further increases the weight of the
weapon system (weapon plus nmounts plus ammunition). Even 25 so, the recoil
I mpul se Z&sgrgg";ion achjeved is not high. For exanple, the CS 40 ACGL can
achi eve -&*1°&8tund taShe nyeniarr pt i on of slightly over 25%when firing a 40

mm hi gh  TRlOGl Ynafly GRR y i (= unﬁh r.s have a weight in
the range of 30 t 39%5 Kgﬁg fﬁéeagélgﬁng% ﬁ‘g}\% Iéargpfglﬂ%egl ' g@ﬁ?f” KPh #PetSil force
due t16 gensmplel ¥0imef liigh tveloeity eeratie nnichas i(RuTthesaN iComEmertihl Mod6ls Oi |
Fnpul se mti ' hanj of reduced weight and greater effectiveness
coul d be w0 SACE BRERFOUKID. sl ALAT. snairdek 4rGMts ndiapoiarty Bhasm Thi s
woul d 1 egkggonst @Al IRES sﬁlfgwﬁl;eﬁfa%%%q%gtéa rvaﬁl FQofl kY d D4 MEAROR. SYStem
thus increasing its 35 portability. i '§ woul d 1 ncrease 1t & ective use
by i nf ant¢opil imgnise gaetsed @uring the firing of a 40 mm high velocity grenade. The recoil
springs also form part of the firing mechanism. To be able to dampen the recoil impulse
20 the inertia mass will have to be quite heavy. This therefore increases the weight of the
weapon and the structural strength of the weapon (and thus its weight) for the weapon to
be able to handle the large weight of the inertia mass. The weapon mounts therefore also
require increased structural strength to withstand the increased weight. This further
increases the weight of the weapon system (weapon plus mounts plus ammunition). Even
25 so, the recoil impulse absorption achieved is not high. For example, the CIS 40 AGL can
achieve a recoil impulse absorption of slightly over 25% when firing a 40 mm high

) velocity grenade.

Presently available launchers have a weight in the range of 30 to 35 Kg. They also have a

30 relatively high recoil force due to generally ineffective recoil miti gation mechanisms.

If a recoil impulse mitigativn mechanism of reduced weight and greater effectiveness
could be developed, it would reduce the weight of the weapon system. This would reduce
the number of personnel required to carry the weapon system, thus increasing its

35 portability. This would increase its effective use by infantry.




51t is therefore the princi pal object of the present invention to provide
a recoil mtigation nechanismthat has increased.effectivenessQgioohy2006
absorption of the recoil inmpulse. { .A further object of the present
invention is to provide a recoil mtigation nmechanismthat is of reduced
wei ght. 10 Sunmary of the Invention Wth the above and other objects in

m nd, 4 hefyag i B | el L. it | chan)

i ncluding a fﬁll% E%g%rentgéslg&gdlaptogjg&;/%ﬂgip ﬁels)%nzglﬂéehu%r{%oi ¢r§\%%|9?%c i"(’)lwg'Jginwa

resul t of machanisimiatdes inongasaheffoatiseesyid theeabsorptiabfitle fedoib impadeed in a
second direction as 15 a result of the firing action; and wherein the first
mass is caused to contact the second mnass and to change the direction of
movenent Affuithe obREOSIhEESerk thvilfor fs s rodlde SGbddilnfrRai bl bR i 93! € 2
recoil inpulse generated by the firing action. The Trrst nmass may be a
front boli chfrdueadeveightst direction rearwards; and the second nmass 20 a
bolt gear rack and the second direction forwards. The bolt gear rack may

i nclude a housing, the housing being that part of the bolt gear rack

adapt ed tSurhmaeypof theTacentipnt he first mass. The housing may contain a
firing Wtﬁnt'#is the firing nechanismincluding a bolt lever pivotally
mount ed w't %%@Yﬁt apd, othes obireds iy mind, ke mregent inventiono provistss ta zaedil t he
housi ng I Ly . inchkude front finger for
engagt ng H g fectado 1 Bl o (3 HhasP b EAE bl ol e oiih pbter
spring t gesvitad atfhringretion, laad @rsetondangse addptaino Maandvel vea k6cdnd dirédtioags engages
the flront bol.f . fﬁ l%DJt | ever (c:la I S zﬁ%)le to activate the bolt |ever against
the '8ff &JESYll o e Tirge action; an s*g’]ﬁf% cofiishmags <ghedtp ggaiectithe s¢condy t he
front bolgasé Shd8\cBarid tﬁ@&i&é@ﬁﬁgbi"mﬁ%rh(%}ﬁbf {hla%eéorng%as?%lth g@s@dirggﬁgﬁ% on the
housing during the firing processes. I'n a secon orm fhe préesent

i nvent i othegetovmitigete a receilampulse gempedtedoby the Giapiastion. ncl udi ng  a second mass
adapted to be noved in a first direction as a result of a firing action, a
third mass driven by a drive neans in consequence of novenent in the second
nmass in Fhe (i nfass Sy Bk SFdnk B&]:t atd e 4t dire BBGtSreSlaRtE; Hid 46 edolld BraSECONd

di rection a?ai nst the action o
: 20 a bolt gear rack and the second direction forwards. The bolt gear rack may include a

housing, the housing being that part of the bolt gear rack adapted to be contacted by the
first mass. The housing may contain a firing mechanism; the firing mechanism including
a bolt lever pivotally mounted with respect to the housing to maintain the front bolt and
the housing separated.

25

) The bolt lever preferably includes a front finger for engaging the front bolt to maintain
the separation, and a bolt lever spring to bias the bolt lever to a position where the front
finger engages the front bolt. A bolt lever cam is able to activate the bolt lever against the

effect of the bolt lever spring to raise front finger to allow the front bolt to move

30 rearwardly so that the front bolt can impact on the housing during the firing processes.

In a second form, the present invention provides a recoil mitigation mechanism including

a second mass adapted to be moved in a first direction as a result of a firing action, a

. third mass driven by a drive means in consequence of movement in the second mass in
35 the first direction, the third mass being driven in a second direction against the action of

at least one resilient means to absorb energy of a recoil impulse,




:

at least one resilient nmeans to absorb energy of a recoil inpulse.

06/ 09/ 2006 3 5 The second nass nay be a bolt gear rack and t heQ6£08OR006
direction forwards; and the first direction rearwards and the third nass a
recoil inertia rack. The drive means nay be a pinion gear and the resilient
nmeans at |east one spring t nounted to an upper surface of the third nass.
qhe ats! eahd sqbfd fidld iy BE &6 Bk Yack nd tRALont Y AL AHRIAES A 4RI
having a rear end thereof attached to a top surface of the’recoll inertia
rack by adiresgion zesgwards andhe thirirdass heewmifinartia ched to an end plate of a body
securable to a barrel. The pinion gear may be nounted on a spindle, the
spindle being nounted in elongate holes in a second housing for novenent

rel ative Thedfive nidandmagxb@la pifioh bt Rd thd) GesTRYEWRALs b 1chfiCorld
direction being to corrpa?ess aprec0|l die sprisng. 151nat i?f%pg{rnﬁ]the

present i ’i%“élﬁ?‘? Brinpipes sgceol the tind mass. Twtat teastrose ipringsprefersblyuidiapgira  body

at t achabl r.el:,  the. body havjy a ) sage therethrough,.to
recei g): ‘gréé’g{????%{ﬁ Sglgré%seﬂsm oam%gr dsﬁ]’g’i?f’%g'%’:{h‘?‘ﬁ% % rsé’ﬂg%f‘n?)thti‘ r%’élgs t he
propul si dnerjassels by @ g, aet @i forwarll iend eheresiN SRS RS af BhE Hlad of Hebd’dgCOi |

cylinder behind a recojl piston to force the 20 piston in a forwar
directi or?e‘f’lga@? e pdarrek dhe pinion gearimayabe meuntyth en mespisidle, ﬂh%smmdlwbymaa\(e a

pi ston r At piLst.on..ro so bein
Bonnect oy orar el kR KRR sEiinl BEEFE for e St el a8

i nvent i ondingetéon, thegnevementin!thefitst disdction being tveddingpiesk Qirecdil dbspr@apon having a
ba_rrell, the barrel having a nuzzle brake including an internal front face
fop d8nt act by propul sion gasses to provide a forwardly directed force and
t hus ' r ec @i b thifd for@ahé - i . ' Is i des a
recoil nmechanism for g&\ﬁeedé;%%nﬁgﬁvl% n§1d§£ %%Uﬁg@?%@ﬁ%%ﬁﬂ%ﬁﬁgg%&%ge, t he
barrel h&odhgttecheblantoes barrela thd bedy dadng megasopassape themethzagh toateceiveecond

end t her e fir end bhei ng. oppgsite the secqnd end, the barrel bore
havi ng aS% P lssg&rﬁsﬁsri%o%)?t%@ﬁﬁﬁo?%l 'E‘g ﬁ]em@htﬁrﬂ?ﬁ PTERHESIAR 839585 Wt e first
rifling bevilrgliRier,fthé ghsseieit@ingGhe tdcbi loyfitiet BEhifd 99é’c%ﬁ;pi$t]&?foefonn‘§'tﬂt9 a
second rifling extending froma |ocation intermediate the chanber and the
nmuzzPR t Bistopdn ;fopyasd dirgrsion de prewideiths ronef] hutigatign.aThe recoil piston may have

a piston rod operatively connected thereto, the piston rod also being connected to a recoil

" inertia rack.

In a fourth form, the present invention provides a recoil mitigation mechanism for a

25 weapon having a barrel, the barrel having a muzzle brake including an internal front face

) for contact by propulsion gasses to provide a forwardly directed force and thus recoil

mitigation.

In a fifth form the present invention provides a recoil mechanism for a weapon having a

30  barrel with a barrel bore, the barrel having a chamber at a first end thereof and a muzzle
at a second end thereof, the first end being opposite the second end, the barrel bore
having a first rifling extending from the chamber to the muzzle, the first rifling having a

_ first number of first spiral grooves; there being a second rifling exténding from a location
-intermediate the chamber and the muzzle to the muzzle, the second rifling having a

- 35  second number of second spiral grooves.




35 second nunmber of second spiral grooves. 06/09/2006 4 5 The second
nunber is preferably equal to or greater than the first nunber,Q&/QgoyEy006
a whole nunmber nultiple of the first nunber. In the preferred form the
first nunber is six and the second nu#ber is twelve. The | ocation nay be
adj acent to and slightly forwardly of a gas hole in the barrel. It my 10
be 75% al F i 1§ e rifling may each
have ag br ggﬁs%Pﬁd tﬁl?\nﬁg% 1% R%f?&aﬁsl&f%ﬁﬁeﬂ E%ﬁ%ér@%ﬁ@ﬂg? {rhgt%%u 1e e(rér’o é%nla?@P 4 piral
grooves nwpolsaumbeanmbltipkpefohe fiesh dumbéreIisthe praderudniosn, té fise @OMBerSPkika
grooves Igg gd bq%meeﬂathe Eirst nunber of first spiral grooves. The
second spira §F85 it ﬁsﬁgwﬁhually spaced between the first spira
grooves. 15 In a sixth formthe present invention provides a recoi
mtigation mechanismincluding a drive neans nounted on a spindle, the

spi ndl e bEigeativnmayde adiasewrig and slightly Sorvwardly ofiagas nde fnothe batrall It myenent i n

th t Sy Ao, i ey i nst, £ h i.on of a resilient
cur i m artd 7 alohb He kel he AP B Sl she oo Sid ii0e raolt ave a ekl
di rect i ontwis i is ths panna Tk Girth@nibessf e pirAP@bSves A8k Vel faliyt s%%eh dn@ 1S

rest condjtion gt the conpletion of the firing proCesses. "The drive means
may be a 'BF A799Rd gumbenatisqcand spigal| greqes dacated betwesndghe fustenuspbei of firsind t he

nmovement SRe gy ik t L] otating. The first direction may
be rearwards é1125 anic‘}%ﬁ?%é@gsg %rgﬁeg%?alryoﬂr? @%%&3%?%?8&%%??? SR

novenent godovehe drive nmeans in the first direction is with.both a first
in_ertli a mass and a second inertia nass and is at the very beginning of the
r’eﬁcoiP i mpul se mtigation action such that at |east a part of recoil energy
5" absor bed sty thi the phebdrft’ | b LS S SR TRy ge. 30 The
present invention al sgelknc%v g%s?@rg?ﬁo]i/fgggé?%ngggéﬁﬁﬁﬁﬁcgﬁs%ﬁ#@n&?x forns
- i ncl udidriye meags mbustedlorda spinble, hebspiditad bedgdmodit®l in2elBngaledlots3ihSa 3+6,
4+5, 4+6, 5+6 1+2+3, 1+2+4, 1+2+45, 1+2+6, 1+3+4, 1+3+5, 1+3+6, 1+4+5,
1+4+6, 1¥%‘i%‘}g f?ﬂ%’ﬁﬁ{ movemenkin the glogs i zkwé}re%%mquapﬁas@sﬂmw,
3+5+6, Anfeafs dukingarthitial btigd 3f B firkib2prad in ket biPdirebidd 6
| 2+3+4+5, 2+3+4+6, 2+3j:5+6,§ 35 2+4E§‘§g, %*fﬁ'éégg“@%#ﬂ-st%iéhﬂ?d‘i%ﬁ%%m, and
2+3+2045+1sponse to the resilient means restoring itself to its rest condition at the completion of

=)

the firing processes.

The drive means may be a pinion gear and the resilient means a recoil die spring; and the

movements being without the pinion gear rotating. The first direction may be rearwards

25  and the second direction forwards. Preferably, the movement of the drive means in the

) | first direction is with.both a first inertia mass and a second inertia mass and is at the very
beginning of the recoil impulse mitigation action such that at least a part of recoil energy

is absorbed by the resilient means to mitigate the recoil impulse.

30 The present invention also includes all possible combinations of the six forms —
including: 1+2, 1+3, 144, 1+5, 1+6, 2+3, 244, 2+5, 246, 3+4, 3+5, 3+6, 4+5, 446, 5+6,
- 14243, 142+4, 142+5, 142+6, 143+4, 14345, 14346, 14445, 14446, 1+5+6, 2+3+4,
24345, 24346, 24445, 2HAH6, 24546, 3H4+S, 3+4+6, 3+5+6, 4+5+6, 14243+,
1424345, 1424346, 143+4+5, 143+4+6, 1+4+5+6, 2+3+4+5, 243+4+6, 2+3+5+6,

35 2444446, 3+4+5+6, 142+344+5, 142+43+4+6, and 2+3+4+5+6.




06/ 09/ 2006 5 5 Description of the Drawings In order that the invention may
be fully understood and readily put into practical effect, thepé/9942006wW
be described by way of non-linmtative exanple only a preferred enbodinent
of the present invention, the descriptfon being with reference to the
acconpanying illustrative drawings in which: 10 Figure | is a perspective
view 0of aDes@ijitioni oTWh¢ PEawinké 9at i on mechani smincorporating 11 the
preferred features of the present invention when fitted to a | auncher, the
| auncher Ibeideigthptthe invendon ey ba fully utderstuperand geddily putiito rettivabeffécti ng

(body re Ay FlQure, 2.1 s.a,wertical.cross-sectional view along the |ines
and in tﬂgl\é%i %%aélt ?lgﬁ g depcribed oy weE of gop- ?@,f"%‘aquﬁh apretdted and

Fi gure 3 émbatimaitdef deaplesofr BReRionY ehe/ ideywrinfi i h rel i ck of
Figures 1 and 2. . D,escrli)_pt i.on of Preferred E{rlr%%g’i%ﬁ{egﬁﬁggomgég%c%hg Elgke of
consi st erR&yOmpaying tlysteatixe drayringsiie Whishpon wi || be called the front, and

the sjypck end will be called the rear. Al though the parts of the weapon
shown are of a 40 nm high velocity grenade |auncher, the present invention

may be usigumilt is opdrgrectiey vieasof hrecbid gmpslsiti@Noh @iech88M incBifolA@ki on

pr obl ens. Owﬁé% t%oge%ugq%rtfs of the weapon relevant for the recoil

mitigati GRS RELHES qfiihe present ipvention whes fitiedetosh lupcher, dhe lavachsake of
25 si mpl itirgyin aASndROYREdr Brid 28ing AV i | . impul se
mtigation rIrgnachani smt hat u%%s ?W#%ﬁo&??@%@%@e{nﬁo&?&% educe the recoil

i mpul se Bygure dis a wrtical stops-sentional viewoaldng fhe liaes andiin eHel diRciigserasrowd 20pPOSi t e
di recti ons, The, t inertia,masses are a bolt gear rack | and a recoil
i{\p}érﬁ%a ?g@kﬁg@e!#ﬁgocﬁ’glp.tp?a&é,andrack has integral therewith or securely

al t ached Figue¢ Sisurunleniit SelBectillvieh gt iRL Abinectialrick drAfAREY dao i 71 ng
mechani sm generally designated as 19. 35 A notion transter apparatus such
as a pinion gear 3 is |ocated between and operatively engages both the
bolt gea . ;’m recoi k. inertia rack 2 so that novenent of one
will cauis)gm' leorj‘rlent S#ep%’?eﬁgﬁﬂ‘ilmem?'he pi nion gear 3is preferably of
substantially the :

20 For the sake of consistency, the muzzle end of the weapon will be called the front, and
the stock end will be called the rear. Although the parts of the weapon shown are of a 40
mm high velocity grenade launcher, the present invention may be used with other devices
having weight and/or recoil mitigation problems. Only those parts of the weapon relevant

for the recoil mitigation mechanism of the present invention are shown, for the sake of

25 - simplicity.

As shown in the drawings there is a recoil impulse mitigation mechanism that uses two
inertia masses that reduce the recoil impulse by simultaneously moving two different
inertia masses in opposite directions.

30 o
The two inertia masses are a bolt gear rack 1 and a recoil inertia rack 2. The bolt gear
rack has integral therewith or securely attached thereto a housing 23. In the housing 23 is
located the firing mechanism, generally designated as 19.

35 A motion transfer apparatus such as a pinion gear 3 is located between and operatively
~ engages both the bolt gear rack 1 and the recoil inertia rack 2 so that movement of one

will cause movement of the other. The pinion gear 3 is preferably of substantially the




06/ 09/2006 6 5 same width as recoil inertia rack 2 so the gear teeth on
pi nion 3 can engage teeth 40 wunder recoil inertia rack 2. Athogdloe/ 2006
pi ni on gear 3 cooperating with rack gears is shown, other systens may al so
be suitable. For exanple, pressure rolbers on non-snooth surfaces, belt
drive, chain drive, cable drive, toothed drive, and so forth. 10 Pinion
gear 3si s samenfidl =8recviSReAR @cle4, sot i i ' cond
housing 36.in elongate slots 25étsﬁe@§fgﬁ£ t%f/{hﬁ)gﬁggeg’%géatgggésﬁg@s‘ﬁg& t he
spi ndl e 240985 Jesail inertierack2niAdthogglae 1Enion sgeandweoperatingewithiratk géareds i on -
in the di geeid i 1.0 axis of .the bolt gear rack 1. This
enabl es t%]e pr %Plgg%sté%r% %%p%sé ﬁgﬁ%ﬁﬂhlet & PgmpleyBigssuretoflers on pensmeothy e c o |

i nertia rauokacss, btlodrivy ehaiu deivd, yable drivatebiedaiamt, tmt sb Rguact i on of a recoil
die spring 5 15 during the initial stages of the firing process, and to
nove axially forwardly in response to the recoil die spring restoring

I tsel fo t Opint i tdd . .etion of the. firin rocesses.
AT such noyezlnggﬁltsjé lsﬁrg%%d@mp?ﬂgﬁlgg ?fgﬂ%?drﬁ %%Bag%pnognﬁeg%il pecgnd E‘@'ﬁ@ﬁdi ng on
the fri ct3binetlongatradetn@tthdreinvBye hating elonpito Slogezs; the Pirlild DL akE®mas thei Nerti a

rack 2. Tr}e. r earvar ds rm.vetHent, of. the pinion gear 3 with both the bolt
gear r ackPHOGEA 3 C3 MOVl the axislliregign »in the dircofina of theJongitytinali asis off t he
recoi | i nipeibsle gdhr kit TR eAGhI : t il yenergy is
absor bed by_t.hg recoil die g%?%gﬁg’g‘%‘%&?ﬁ?’is‘g‘gf%&f‘ﬁéd@@%&f‘%ﬁbﬁ?‘ﬁ % Two
paral | el &Rl iagitiaireck % % mowe agalleraivardip naios the stion 6DaIRICEH divsptifie s Upper

surf age . recoi |l inertia.rack 2. At their rear end the springs 4 are
seg¢ uflgl ngf ng?ﬁe elgﬁ{ag SPEes ﬁéﬁ%ﬁ{mg PRCPSigind; tg moyeiaxially forwardly ipgespanset he

f t d Al die 3 i t Hefi 2 t of,
1°T S el e spo ekuinoatg e Systugih Al il iRl ! ©

or is securely attac to, y 22. Body 22 I's secur 0 a
barrel 1@TfIFReH sudhangvestentstnast kowith®o dhe pihivo gearstatatingedepanding var d

nmovenent ghd B kiatl ear rack 1 in that the bolt gear ck 1 will
cont act l%édglc%gﬁ%%ﬁ F?éeﬁ{epﬁﬁ%t&g%‘ esmePBrgﬁ%rrg aﬂ€ fieLl Ingrtia yagk |2y tfﬁ%r t he
end pl at ecapdards thovennentl of iteaihion ge@Gkwih bbtehd BSlPkdar BRK il%ﬂfré&ilriqsﬁ’ﬁa 2
contactin kezgg\ﬁgl ate 2F1’ at the limt of its forwards novenent. 'S

pr ovitlies %X the \ery peginning of egecaihimpulse shigigstidnractien and thussorns of
mtigati @R redjift ' : other suitable resilient nmeans
may al so béeuée%?}éggﬁ a@?ﬁg%,ﬂ?";‘%"@r@y&f "%rqgeit?rfﬁ’tnig?:te erﬁ%t‘ﬁ‘?ﬂ“&&" cyl i nder
with a small accumul ator. 35 The firing mechanism 19 includes a two-part

bolt - front balt 6 and, housing 23. A firin
™o parz{l)lelt and axially extendmgg recoil springs 4 a?e mounted on the upper surface of

 the recoil inertia rack 2. At their rear end the springs 4 are securely attached to the recoil

25 inertia rack 2 by a lug 20. At the front end they are securely attached to an end plate 21

) that forms part of, or is securely attached to, body 22. Body 22 is securely attached to a
barrel 16 adjacent the front thereof. Body also constitutes a forward movement limitation

for bolt gear rack 1 in that the bolt gear rack 1 will contact body 22 at the limit of its

forward movement. Similarly for the end plate 21 and recoil inertia rack 2, the recoil

30  inertia rack 2 contacting end plate 21 at the limit of its forwards movement. This
provides a forwardly-directed force that assists in recoil impulse mitigation. Although

springs are shown, and other suitable resilient means may also be used, For example, a

closed pneumatic or hydraulic cylinder with a small accumulator.

35 _The firing mechanism 19 includes a two-part bolt - front bolt 6 and housing 23. A firing
pin 7 is located within the housing 1 and obtains its striking energy from a firing pin
spring 8. The firing pin 7 is held in a retracted position by a release pin 9 until a firing pin




pin 7 i's located within the housing | and obtains its striking energy from
a firing pin spring 8. The firing pin 7 is held in a retracted$doot/i2m)by
a release pin 9 until a firing pin 06/09/2006 7 5 cam 10 on the receiver
body (not shown) releases the release pin 9 thus enabling the firing pin 7
to nove axially forwardly under the effect of spring Y 8 Before firing,
the frontcawll) dh tedededer bous g sBowiy R1dasisdhs efadsa a9 RiuLerBlik {q%ver 11
pivotally_ nounted with respect to housing 23 by a pivot pin 26. gBo t lever
11 has a RPN 719 Mqve gxially forpmully widgatheetieetofsping 8 6 to naintain the
separation. A bolt lever spring 13 biases the bolt lever to the position
shown - being just before firing - when the finger 27 1is engaging the
front bolBefore firinglthe franteolicGemd. thedroutihig 28 aechole rs%;ia@aea byetboRNeWR N 1

[

activates_.t bolt |lever 11 tqg pivot _15 it aroun i vot pin 26 agai nst the
ef f ect ofpl‘élﬁk)[glil)ﬁﬁmﬂw‘?&” dpwecttp ﬁg‘éﬁlﬂgz%ﬁ bipa PWGEP@I%O&PIE bver Ty lpsta foanitt 6 to
nove feareflDy B dnbades Mt fb\(}\ﬁg]to?ﬁi%ltﬁ %nse;pmﬂgﬁ. A %05*1?\83?%5%1#] 9523

during the firing processes. e weapon s prepare ng (i.e.
cocked) tHwsendietboljderer totbik positien showad- baihg jpst t2fore Gainparvaiey thafiggepMi on gear
3 theref Se. L e the recoil inertia rack 2 forwards to the
limt of q%gga%gg%e%?ngbgﬁ?és conpresses the recoil springs 4. A sear |ever
14 engages an end step 37 of recoil inertia rack 2 to hold the recoil
inertia rack 2, and thus the bolt gear rack I and housing 23, in position.
25 Bar r el bt lexer camybkomtheae@iver hedy (otshaminy ettivates tiwslatlsleter 14 tgpivopassage

Cekoi? praramdpVaif 28 optal3AC R B §5Ra 108 s Breer Yo Miaellpy 61 st on 15
has a_redont belt Sttomdvecredrivaddlpisa ithat ¢he/ froROBNEE (chEl ihPR% oh I hodidd ot end of

rod 17. Rod 1 as its rear end operatively connected to recoll Inertia
rack 2 sBUingine figpgaregesssvenent of piston 15 by the gasses will cause 30
recoil inertia rack 2 to nove forwards. This gives a forwards inertia to
the recoil inertia rack 2 and assists recoil inpulse mtigation. The gas

hol e 32 Wéwnitke weapmnyis preparadblfer firRs(iti @okad) ARObdlhgeabadckal isllﬁ)ved\sﬁﬂ?hom gas
hole,32 is azg ro 1ilma.tely 75% al gng the barrel 16. 35 The barrel 16 al so
assi &8s TRV [he PplonEsand therlQrE sotates fompyy the reqeilndrtia eck Riforwands 28

ext endi 16, ehe i oAb Ghert OTfs CoRBRENATRE rectl L6 U0 A UG £ 3T
engages an end step 37 of recoil inertia rack 2 to hold the recoil inertia rack 2, and thus

the bolt gear rack 1 and housing 23, in position.

25  Barrel 16 has a gas hole 32 that operatively connects to a gas passage 34 in body 22.

) Passage 34 passes gasses to a recoil cylinder 35 behind a recoil piston 15 so the gasses
can move the piston 15 forwardly. Piston 15 has a recoil piston rod 17 operatively

connected thereto at a front end of rod 17. Rod 17 has its rear end operatively connected

to recoil inertia rack 2 so that forward movement of piston 15 by the gasses will cause

30  recoil inertia rack 2 to move forwards. This gives a forwards inertia to the recoil inertia

_ ‘rack 2 and assists recoil impulse mitigation. The gas hole 32 may be at any suitable

position along the barrel 16. As shown gas hole 32 is approximately 75% along the barrel
16. '

35  The barrel 16 also assists in recoil impulse mitigation. The barrel has first rifling 28
extending along the barrel bore from chamber 30 towards the muzzle 31. First rifling 28

has a first number of first spiral grooves in the barrel bore. As shown, the first number is




has a first nunber of first spiral grooves in the barrel bore. As shown,
the first nunmber is 06/09/2006 8 5 six. At a predeterm ned | oc@&y0® /400G
the barrel 16, there is added a second rifling 29 having a second nunber
of second spiral grooves in the barrel8bore, the second rifling 29 having
the sane break of twist as the first rifling 28. The second nunber shoul d
be equal sikOADA pesdeRiMine ' ' r rebsrd m shown,
t he second r_lunbgr i's tm%%g?élgglfﬁg'?%tebaﬁég?’ tg%rg@%%il%ﬁ% %E%iers %2?/ be

di f f er ent havingea spepyd rusgsir o€ sasnnd piiahgrobestih die tanel bure,ahelsacombgfling 29equal t o

or great h I rste.nunber,. Prefera t he second _n er i a whole
nunger m atvlsj%a[ge (g)af“%f {zlrgal? ?#tg‘?sqbﬁﬁ H}?et&t “Ifﬁgg #%@F SPYORE %ErSShe‘g'HB’FﬁH to the
muzzl e 3ltoaoihrédie thid e firfl MBhbed! POUE PredérfedCdnashifwis HBE Sbond Eﬁm‘&%@“d

e

spiral gr ooi/es of the second rifling 29 are added between t I rst spiral
grooves ofvetveBetiythe firstand sepopd numhers aray beghifferenty thel dnjy sguicercent being each

ot heryy a t ' |k r s..15 The locati.on. of. t ommencenent of
t he slgco%atere{c%%&ig caEm uglvtg(r?)lygrc? a teﬁ%&? @Fa%ﬁ?}““ﬁ‘ L. Picr)%fe‘iaﬂgfeﬁfé?cé’fl after
the gas hoimbeB8R swholhaumber makipld of thafirdnemEEH Thé ARYHERDY éafhidiqo second
rifling Wi lél g?%ﬁ an incr,;gse in gas pressure in gas passage 34 and
thus cylPhBErees! and the Gt spigkapeyesiafreeqyally spaced The seeandfspirpleareoveny ement
and thus @2$i8d sbodd rifihe@CRE Laddaid ey Lon. T -fipvegent  of

t he gasses al sooassi sgs f‘ﬁéehddrritllgtfgfelnorﬂﬁé g@?}@@%og&@ﬁ B]?{rk}p@ﬁirgzﬁggﬁﬁ o the
gasses cahd atstagig egnallyrpacaddiont eavhtotifencmd 33 farkt spirazgtbevedr ake 18, - and due to
t he fgrward force generated by the slowing of the projectile due to the
's_g}:oﬁ rifling 29. 25 Wen the weapon is triggered, the sear |ever 14

rel eases The WbaiifieoPhd coirndndl of I se{#RGiing DS LA Be g&fég Prefeh

ﬁ)qyrigcoil
inertia rack 2 is then forced rearwardly by the springs ’

.

[ al ] ear-’l'ever 14
- slides afsotynedigtelyafiey dieygasrhobt B2 so Hukind@®aseninrgas prdssira aedultingr faak Re

Si mul t . t .ack 1.i d f dly by _the pjni
3 e 1 Fadid ¥ioute" 5 YOl B8 bp (BEERSS iyt Heieinh n s gukest A0 Be ks 8
round fr oytiridee35.0Tkisl Wikt @@siStOIRERAN I S (15 FrwahP OV emditSanti Aadsie fi£d i nt 0

t he chanber, 30 by the front bolt 6 that remains in contact wth the round
unt i B0 f j Fecpil. A WHigatieyndhe Josvards miayameyt bHdbe exdsses alschessistarixer 30,

activat o Bon 67 R aARiE A e 585 Pouiling s Guitre) il 5 of

muzzle brake 18, and due to the forward force generated by the slowing of the projectile

due to the second rifling 29.

25  When the weapon is triggered, the sear lever 14 releases from the end step 37 of the

) recoil inertia rack 2. The recoil inertia rack 2 is then forced rearwardly by the springs 4,

~ Sear lever 14 slides along a relatively smooth frack 38 on recoil inertia rack 2.

Simultaneously, the bolt gear rack ! is moved forwardly by the pinion gear 3. The front

bolt 6 moves forwardly with the housing 23 and de-links a round from the round feed

30 mechanism (not shown). The round is fed into the chamber 30 by the front bolt 6 that

remains in contact with the round until firing. When the round is sufficiently located in

., the chamber 30, the bolt lever cam 12 unlocks bolt lever 11 and the firing pin 7 is
 activated by the firing pin cam 10 to strike the round primer.

35 When the firing pin 7 strikes the round primer, the front bolt 6 is still moving forwardly.
This is known as advance primer ignition and is when firing occurs before the front bolt

comes to a complete stop. At this instant the propellant gasses generated by the firing




35 V\hen the firing pin 7 strikes the round priner, the front bolt 6 is
still noving forwardly. This is known as advance priner igniti@6/89y 2806
when firing occurs before the front bolt cones to a conplete stop. At this
i nstant the propell ant gasses generatedl by the firing 06/09/2006 9 5
propel the projectile fromthe cartridge, and propel the cartridge

r ear way dl ront

ol 1 g Ty Roiat POt e AHD pRERa Bl ORISR b Roleiod 01 (e
housi ng 2i8 fromhihe khangbes) topdtherovithrihe frontiautiod. )Z‘Ius'ffbtcﬁs tﬂmelﬁ@ﬁsbolm)mdlﬁ and

t hus bolt r rack 1 t e to her , r ear war The conversign of the

f orwar d rrag‘\%‘:;{ill O%tfwtb‘g}tﬁ Lgoglf’ 5193%%5 hats %\@rm grﬁevwélm ]315333?1'% a large
arount ofhoh@mgrzeraﬁ& mdaortfgea&amq PE(PHlb@@ﬁ) éth@? Ifeal%}dlf fogh{Msibf 6P

i mpul se. Due to pinion %ear , rec0| I nertia I's propell ed
f or war dl yIOE®# F@:’)@mﬁ@f of felt gpar.rwgtsl 0 4 neanviaed povmEsE absiii‘bsa laxgbsmobm afecm |

h war d m)ve t he
Fecor ) [aeled ibd TorkdAbiiots Cmiifion ol PR 3ol impSe. 1Bie 2 GbEs Jcbe act s
end pl at ee@il ihertiapack\d  rapefled fo‘ﬂﬁérdf)ﬂé résing fhe Peihgsl fothe rdc@ssamg’

mtigate E)he recoj | inpulse. Wien the recoil inertia rack 2 contacts end
pl at e 21,2b&¥hs rqcay gpergy aé@m@@i@éﬁltlgh’fés éhedregttlbpnmﬂset fige if%md movereentiofl rack 2

at the e Al t nt of

t he reco?rliJe %Eglt}?f\egﬁa?%bzé Hﬁ&ek%ﬁf@? I'g(:eozlalr 5‘3}*‘5:{?‘;?‘ (\%ac e&ﬁﬂl%ﬁ ® action
of the rgowide. ailfleﬂmpforwgr(ﬂy dﬁedt&l ﬁbe&cmlaﬂmdnﬂilg@mhe flabil aipulses] WeRentthe s 20
mt| te Soﬁeé%{l{l rec0| (gpul se, but it also reduces the potenti al

f o} c belr?? 2 sAnlpets endslate 2 sqap levey 1 engagrsabe end stepl of thereeoif ack 1,

and feCOEﬂe_rthdh%lEQ@tﬂh@%ﬁd3fth%\¥&911§ﬁé?t|1a$ﬁ@1£]2l ever 14 engages the end step 37
of recoil inertia rack recoll cycle is conpleted. The recoil

I mpul se (or force or energy) is neutralized by the conbined action 25 of

t he: (a) 08, venment t he nt hol t d the bolt gear rack 1
(via hous?ﬁl?e £ the,soyeres IOftﬂeeFetCP W%%ra}kc%ra‘%%nn@af HeWlle®@g¥s springs
4,  (c) ﬁgdmwfﬂlcgﬁﬁfon%fmcﬁﬂ%é‘%ﬂ@csnak éjﬂﬁscﬁpéd' ve @oﬂg)dogpﬂuiormrdl y
directed force fromthe sl ow ng effect ofl pI’OJeCtI e 1 nduced

secodt rmitigafrysopme of(thy rechid ihpwlsm rbdt itmlserrediicen thetpoentigicforde beimtexertdd; and

on the teeth of the pinion gear 3, bolt gear rack 1, and recoil inertia rack 2.

When the sear lever 14 engages the end step 37 of recoil inertia rack 2, the recoil cycle is
completed. The recoil impulse (or force or energy) is neutralized by the combined action
25  of the:
_7 ) | (a) opposing movement of the front bolt 6 and the bolt gear tack 1 (via housing
23);
(b) recoil inertia rack 2 compressing the recoil springs 4;
(¢) pinion gear 3 compressing recoil die spring'5;
30 (d) the forwardly directed force from the slowing effect of the projectile induced
by the second rifling 29;
(¢) the forward movement of the recoil piston 15; and

(f) the impact of the propulsion gasses on the internal front face 33 of muzzle
brake 18.

35

Whilst there has been described in the foregoing description a preferred embodiment of

-~ the present invention, it will be understood by those skilled in the technology that many




(f) the inpact of the propul sion gasses on the internal front face 33 of
muzzle brake 18. 35 Wilst there has been described in the for@§p00g 2006
description a preferred enbodi nent of the present invention, it will be
understood by those skilled in the tedanol ogy that nany 06/09/2006 10 5
variations in details of design or construction nmay be made w t hout

depar t4 ngvdria@ibhd O ! tepnds to all
features discl os@?eﬁ{sﬁg;ﬁegﬁgﬁﬁar E‘tm ﬁlﬁy B{ ﬁﬁggg”é‘?l &&3%@'@%%)8&}?18“5 and
conbi nat i Pesent inveignQ9/ 2006 11 5 The cI aims. 1. Arecoil nmitigation
mechani smincluding a first nass adapted to be noved in a first direction
as a result of a firing action; and a second nmass adapted to be noved in a
second diTiecjre®nt @Serdioh&tehds f i P%}ei!h cfirst
mass i s caused 10 to cont act ftbhaeltggtg%)dgéfldrarg)ggpgﬁgp% og“ci% nge t edm) ifection of
movenent RSfmptgonsaad qembingdenst o the first direction to thereby nitigate a
recoil inpulse generated by the firing action. 2. Arecoil mtigation
mechanismas clainmed in claiml, wherein the first mass is a front bolt
and the first direction is rearwards. 15 3. Arecoil mtigation nechanism
as claimed in claiml1l or claim2, wherein the second nmass is a bolt gear
rack and the second direction is forwards. 4. A recoil mtigation mechani sm
as claimed in claim2, wherein the bolt gear rack includes a housing, the
housi ng being that part of the bolt gear rack adapted to be contacted by
the first mass. 20 5. A recoil mtigation nmechanismas clained in claim4,
wherein the housing contains a firing nmechanism the firing nmechani sm
{Ar}bl uding a bolt lever pivotally nounted with respect to the housing to
mai ntai n the front bolt and the housi ng separ at ed.




6. Arecoil mtigation nechanismas clainmed in claim5, wherein the bolt

| ever includes a front finger for engaging the front bolt to nd6AD&/RO06
separation. 25 7. Arecoil mtigation nechanismas clainmed in claim®,
wherein there is provided a bolt ) leler spring to bias the bolt lever to
a position where the front finger engages the front bolt. 8. A recoil

m ti gati ottheeleitnani smas claimed in claim7, wherein a bolt |lever camis
able to activate the bolt |ever against the effect of the bolt |ever
spring to raise front finger 30 to allowthe front bolt to nove rearwardly
so that the - : \ : : | n I the firi
processes. ébt f%&trl ggg %O%%cgﬁﬁg%n%héééﬁﬁg%%ﬁ% %ggelﬁi o}%g%%vgﬂdn ﬁ&gg adapt ed

to be noved direction asiarrssultoff @ fiting activm; and ©3¢tohd @fas@addptddng WRGh&vAma third
drive neans i cqonsequence of nmovenent in the second nass

mass driven b%& " n. \ |
in the first"Qre 8ETton as afeswligiithe Hrag agionpand wherein e firsh mess iscangd
di recfgi on agatdéhsd ' t | 1el ns,to absorb
energy of a recoicr%peﬁﬂdeﬁla%sgénggtﬁfgggg% t?%?ﬁi‘gﬁg Afdﬁw&n{rgfé{g%ﬁheﬁﬁofl ation
mechani sm a#ag fQithefirst diresitiah o terehpiaritipate & bezoll dmpuise parsatddshyathe ethg gear
rack and th Hgeond direction is forwards. 11.° Arecoil mtigation

ion.

mechanisma§c ained in claim9 or claim 10, wherein-the first direction

|5 rear el dA ranl ihiligaidh H6CHARM dstlAmE ERUdim 1) Wrbloth 8 Hist s is AHECT
mtigation chanji sm as claimed in any one of clains to , erein the
10 drive nesanddhefisst diresfionésaearwnsls. A recoi|l nitigation mechani sm as

Il ent nmeans,is at

cl ai qed iqn - 0f - ' to 12 erein.the .resi

Ie,és?? ong ' s%?iélcr?grlﬁn%lg%ttl%dﬁ %%%%%pci?mgm daim §,pr elgim ?hW remglg second A
recoi | m timassionbsiegdanrick i@ theGb@indRiteitibnGt Ririh43, Wherein the at |east
one spri ng S gl air .of conpression springs having a rear end thereof

at t ached“t o 2599 p‘gglﬂa?l%éleﬁham% ag tedaimedt &t Flajim & tihraimehe belt gedrugek and a
forward endpdihgs6ofh a : pl.at f ,a, body secgurable to a
barrel . 15. A rescoi?lgm i?%a |ug%g?rﬂe}1c“%gﬁ?tsﬁn%§ta§f@ﬁ’f’%aﬁ #Cgla ?RWJEE’ bevher ei n
t he pi ni on cgntacted by thedursitreabson a spi ndl e, the spindl e being nounted in

el ongate.hol es in. econd. housing, for, novenent relative thereto in an
axi af? di Pect 5l mﬂﬁ@%%ﬁ?@ﬁvw @S Fllgrtqui ip glaim 4, wherein the housing contains a

firing mechanism, the firing mechanism including a bolt lever pivotally mounted with

respect to the housing to maintain the front bolt and the housing separated.
6. A recoil mitigation mechanism as claimed in claim 5, wherein the bolt lever includes
a front finger for engaging the front bolt to maintain the separation,
25 7. A recoil mitigation mechanism as claimed in claim 6, wherein there is provided a bolt
_ ) lever spring to bias the bolt lever to a position where the front finger engages the
front bolt,
8. A recoil mitigation mechanism as claimed in claim 7, wherein a bolt lever cam is able
to activate the bolt lever against the effect of the bolt lever spring to raise front finger
30 to allow the front bolt to move rearwardly so that the front bolt can impact on the
housing during the firing processes.

9. A recoil mitigation mechanism including a second mass adapted to be moved in a
first direction as a result of a firing action, a third mass driven by a drive means in
consequence of movement in the second mass in the first direction, the third mass

35 being driven in a second direction against the action of at least one resilient means to

absorb energy of a recoil impulse,




20 direction being to conpress a recoil die spring. 16. A recoil mtigation
mechani smincluding a body attachable to a barrel, the body ha@6A@®% 2086
passage therethrough to receive propul sion gasses froma gas hole in the
barrel and to pass the propul sion gassi@ to a recoil cylinder, the gasses
entering the recoil cylinder behind a recoil piston to force the piston in

a forwvardieliA egbilenitizfiondhedhafnds ddiBed ﬁii%lbﬂm V\g,‘ ﬁﬁ&@ihitﬁ@secoﬂcy }'nla,é kgcol |

mtigation nechanismas clainmed in claim ereln e reco plI ston has
a piston rdaltgsarrack and the sespmbdirestion Isdpovands. t he piston rod al so being

connect edy{ Ok La rack, .18, . A recqil m.tigation, nechani smfor
a weapon ha'\?&l ﬁegoggﬁgkrtgpﬁﬁéqﬁu%% lﬁ%lr?eﬁlm]ﬂgéi"h@laﬁn 3ﬁ cﬁﬁ'?zll%e“@fs’&ﬂbn%?%gftudi ng an
i nternal frdirectiorderehovardoamidanis thay nRisORWY StANna@asRE. t0  provide a
forwardly, directed force and thus recoil mtigation. 19. A reboil nechanism

for a wealfor AOH AHtigRtign meshanism Bs glaiagdrig|any ope of elnisshior Hl, whareimtpe a

chambgy at @rifid mSinsGHe pinfte and a nuzzle at a second end thereof, the
first end beli ng opsposFte t%g;'second end, the barrel bore having a first

rifling el dmgrorhmitigatins Methmish antiaimeddn ahe ofdla¢lgimsth® 12, whbrefd fhki ng
having a first. nunber .of first spiral grooves; there being a second

rifling ext SRGCAGREASH 2 lastaneisring meuntad i aupererioey dohobid masg 5 chanber
and the M4z AlrgedintilGidishadtiinishii AREO didinl 13 AnORN A APGAN U Of

second spiral grooves. 20. A recoil mtigation nmechanismas C
cl ai m 19, whiérmginpfchmpessionspringsrhaving s reae qnditheteof atachéd@dtartop klddtelofe first

nber. 21.,A il .mtjgati [ | i n ' | aim 19 | ai
07 iber o it pisTieridlank 7 h i ab £ Tk ron dhcrvmobhc e fpind Rie ofe. 11151
nunber. 22.bollylsefi@ille tHd bRl on mechani sm as clainmed in any one of clains

19 to 21, wherein the first nunber is six and the second nunber is twelve.
23. A reddid reqoili gHigeten mechanisn as glinedaimdlaini 12,awhercinathe hinidrapes id9 to 22,

2. A 1 ecorTOUREE b A ifale SO bR LRRERY fo BRGentn ottt e earesenio 1o 23,
wher ei n t hérousing for movement relative thereto in an axial direction, the movement in the first
20 direction being to compress a recoil die spring.

16. A recoil mitigation mechanism including a body attachable to a barrel, the body
having a gas passage therethrough to receive propulsion gasses from a gas hole in the
barrel and to pass the propulsion gasses to a recoil cylinder, the gasses entering the
recoil cylinder behind a recoil piston to force the piston in a forward direction to

25 provide the recoil mitigation. - '
) | 17. A recoil mitigation mechanism as claimed in claim 16, wherein the recoil piston has a

- piston rod operatively connected thereto, the piston rod also being connected to a
recoil inertia rack.

18. A recoil mitigation mechanism for a weapon having a barrel, the barrel having a

30 muzzle brake including an internal front face for contact by propulsion gasses to
provide a forwardly directed force and thus recoil mitigation.

19. A recoil mechanism for a weapon having a barrel with a barrel bore, the barrel having

a chamber at a first end thereof and a muzzle at a second end thereof, the first end

being opposite the second end, the barrel bore having a first rifling extending from

35 the chamber to the muzzle, the first rifling having a first number of first spiral

grooves; there being a second rifling extending from a location intermediate the




| ocation is 75% al ong the barrel. 25. A recoil mtigation nmechani sm as
clainmed in any one of clains 19 to 24, wherein the first riflihg/88d 2006
second rifling each have a break of twist that is the sane. 26. A recoil
mtigation nmechanismas clainmed in anyl3one of clains 20 to 25, wherein the
20 first nunmber of first spiral grooves are equally spaced. 27. A recoil:
mtigagion hekBe SERSmErA 08 hilzABN i@ efein the
second nunber of second spiral groovg’sthgé%oﬁ)gg{ngggﬁgéaéée%nﬁE‘gmﬁllgrréff nunber
of first sppeoad spirdd@uesyes.28. A recoil nitigation nechanismas clainmed in
claim 27, ereian the .seco spiral . 25 .groov re equal ly spaced, bet ween
the fi rstzoé'\%} iéeg#)l?alrl%%\tfgg .me%.ms%' %@Wﬁgﬁgfﬁaﬁ%iidﬂ’%‘é dredadinvaibatiisng a
drive means egmilfd Gréficrah&ith® dlsnuhb&. spindl e being nounted in el ongate
slots in ﬂehousi ng for axial novenment in the slots in a first direction
agai nst t4eSakcp inigigation mechanispy asvskirsediin clagn 48 drnil4iimaP0,s tvhepeinothe a

firi Pr oCeSSnd A i secpn Lrection.in response to the

r esi Infﬁent neanlsldm(?ub%rg% o\%{lﬁlﬁél et lpgeqq'f[ ¢ r#s[fun@(‘fﬁdition at the

conpl et i GR. AfretdibmitigniingmpelmaRasasclainld ifardyesRidf cihd DRl AN wiefeliAhb sm as
clainmed in g ﬁim 9,. wherein the drive neans is a pinion gear and the
resilient nHEhaumbers six the gecond ppmper is ¥elve recoi | nitigati on mechani sm
as cl ai med, AeddiBhifeato | . t . W thout, the pinion gear
rotating. 35 32. A rgeconii mmfﬁ:ﬁ;%aa%ir&gar?grg%c a i°§‘%%§§138?8afdr}8?5r Wtﬁﬁﬁg’ tﬁ?‘ne of
claims 29 tlocd@ibn isvoewaidly +ddacestiar g hdlerig eeitasel, S rearwards and the second
direction,is forwards. i.<., 06/09/2006 . 14 5 33. A recoil mtigation

me¢ hg%i s 214d§ TROH TLgAtion terhavsra aﬁFE"'E:‘P%ﬂ Psanygne gt doims,etp @3nwhersin thov ement
of the drivecai@ane79% alohg teiagkl. di rection is with both a first inertia mass
and a second inertia mass and is at the very begi nning of the recoil

i npul se AP-tA greoil ritigationineehanisth as hiaimet inl angohe af @aints 10fto 24c@hdrei@nhs gy i S

absorbed b . | |4 ent aps to itigate the recaoil inpulse. 10 34. A
recoi | ni t?ﬁgrgt[}?%]flng %ﬁedcthgﬁ?cgﬁ Qﬁ%leé‘f’l}rg § rﬁa\?ﬁf’f(%’ét ptigfheisamme) to 8 in
conbi nat 2614 rédbil lnitifrion Methanidth bi BRIMGIInTRE BAOLSILAS 2018 25Bdhdbindfly one of

claims 9 toq, 15. )
20 first number of first spiral grooves are equally spaced.

27. A recoil mitigation mechanism as claimed in any one of claims 19 to 26, wherein the
second number of second spiral grooves are located between the first number of first
spiral grooves.

28. A recoil mitigation mechanism as claimed in claim 27, wherein the second spiral

25 grooves are equally spaced between the first spiral grooves,
) 29. A recoil mitigation mechanism including a drive means mounted on a spindle, the
_ spindle being mounted in elongate slots in a housing for axial movement in the slots
in a first directiqn against the actioh of a resilient means during an initial stage of a
firing process, and to move in a second direction in response to the resilient means
30 restoring itself to its rest condition at the completion of the firing processes.
30. A recoil mitigation mechanism as claimed in claim 29, wherein the drive means is a
pinion gear and the resilient means is a recoil die spring.
31. A recoil mitigation mechanism as claimed in claim 30, wherein the movements are
without the pinion gear rotating.
35 32. A recoil mitigation mechanism as claimed in any one of claims 29 to 31, wherein the

first direction is rearwards and the second direction is forwards.




35. Arecoil mitigation mechanismas clainmed in any one of clainms 1 to 8 in
conbination wth the recoil mtigation nmechani smas clainmed i n06V 89 2®06r
claim17. 36. Arecoil mtigation nechanismas clainmed in any one of clains
1to8in conbination 15 with the rec | mtigation nechanismas clained
in claim18. 37. Arecoil mtigation nechanismas clainmed in any one of

clainmss1l 88, 8réddil HTRAdA hRBanih 8GR bndlf dgak! chani.sm as
clained in any one of clai m;an119 :agc%‘gﬁe%@%ﬂi&o?é&%%@&ﬁi@%?’i‘8 MR Kani sm as
cl ai med in dngvenisat effthedriverrseabs frothd first directivinriawith Bothw firkt ThéEa HREPIdd

mtigation j sm.as clainped ipn an ne of clains 29 to 33. 20 39. A
fecorl miti 552%.9%@ hetin aness and s of the ey g‘?ﬂ“ﬁ%‘ig e gecod immise gnitigativs | n
conbi nat i on astidsuchehdt @CRhst APt SRt AATRE 'R b Cﬁ;q;frlggirl ngenit Hleﬁﬁsatiog} 16 or

claim 17. 40, A recoil mtigation nmechani"sm as any one
claims 9 to™Mbeggtatheenefliimatison with the recoil nitigation mechani sm as
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as clai med withahyreosibmitigatib@ingshahfm sl@fed flanydnk B Ahimd foi 1gat i on

mechani sn_;tsa cl aLged i.n any one of claims 9 to 15 in conbination with the
recoi | nitr GaEFYhHigeHemmsFhansmeasalaimgd imanyrone of elabibs Lioe8 in @enbidioho 33.

43. A recoi lyifitd @adil B &m' chainmed in claiml6 gr claim17 in
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20 39. A recoil mitigation mechanism as claimed in any one of claims 9 to 15 in
combination with the recoil mitigation mechanism as claimed in claim 16 or claim
i7.

40. A recoil mitigation mechanism as claimed in any one of claims 9 to 15 in
combination with the recoil mitigation mechanism as claimed in claim 18.
25 41. A recoil mitigation mechanism as claimed in any one of claims 9 to 15 in
_ ) combination with the recoil mitigation mechanism as claimed in any one of claims 19
to 28.
42. A recoil mitigation mechanism as | claimed in any one of claims 9 to 15 in
combination with the recoil mitigation mechanism as claimed in any one of claim 29
30 to 33. _
43. A recoil mitigation mechanism as claimed in claim 16 or claim 17 in combination
with the recoil mitigation mechanism as claimed in claim 18,
44. A recoil mitigation mechanism as claimed in claim 16 or claim 17 in combination
with the recoil mitigation mechanism as claimed in any one of claims 19 to 28.
35  45. A recoil mitigation mechanism as claimed in claim 16 or claim 17 in combination

- with the recoil mitigation mechanism as claimed in any one of claims 29 to 33.
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497 A recoil mitigation mechanism as claimed in any one of claims 1 to 8 in combination
with the recoil mitigation mechanism as claimed in any one of claims 9 to 15, claim

16 or claim 17, claim 18, any one of claims 19 to 28, or any one of claims 29 to 33.






