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 | | ThigvsventioDeclated icfa RRBY Ynitiiich MBAREERY 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  NRkOG Whallh SRAREs X y i | e;sd auncher.s have a ight in
the range of 30 t 39%5 Kg. gfﬁe@é‘gﬁn@é ﬁ‘g}\% Iéargpfglﬂ%egl ?}{ﬁl}@gﬁgﬂ wEgh 2Pet®6il force
due ti6 gewemplel YO immf ligh tvieloeity egeriale Mintnchias i(IRuMBETNiCoMEmertihl fod€ls O |
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 antqopil impulse generated during 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.




06/09/2006 ‘2 5 It is therefore the principal object of the present

i nvention to provide a recoil mtigation nechanismthat has (06/09/2006
i ncreased. effectiveness in the absorption of the recoil inpulse. { .A
further object of the present inventioh is to provide a recoil mtigation
mechanismthat 1is of reduced weight. 10 Summary of the Invention Wth the

above andids IRFBIRIEE bitndifhl Shilth of € pRER Sentit B Al BLAIERaBi0noC0!

mtigation nechani sm1ncludi a frrst nass a e noved®in a first

di r ect i onmagehagisny thetHas insreased ¢ffectigenesttin the, abamgtion sftbeondoitisgulgdapt ed to be
noved in a second direction as 15 a result of the firing action; and
wherein the first nass is caused to contact the second mass and to change

the di r ecAlfafthe?lobjEaleiRE breSént iVRnBGLR M piRRR atr@chlnﬁ%ﬁrghﬁ(ﬁf mEHAS 'tﬂ# L
thereby nmitigate a recoil inpulse generated by the tiring action. The first
mass may sefiedpeediveighyl t and the first direction rearwards; and the second
mass ;4,20 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 adaSwnmusy bfthedivendiond by the first mass. The housing nmay 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 Ny sePBLR I Ly include frant finger for
engagi ng thg fr gﬂ%? %ol %hﬁcgt?ﬁg% ﬁtfigéléﬁﬁasgh‘gaﬁjgergggrbéﬁogﬁé ma%ﬁrs d‘ﬁ?ﬁ%f’n Féber
spring t gesvitad atfhringretion, laad @rsetondangse addptaino Maandvel vea k6cdnd dirédtioags engages

le to activate the bolt |ever against

he f bol,t . J | i [ b
the 1871 CEutof e ik et and dpieroiy Titotishmegs Frcgmtedrip egeictibe aSchoRy ¢ ho
front boljass hdB\Bart the&kNEHA lég gggelﬁé}ﬁ”bf {R%eddnl MasPR the FRR alrlRAG o ON the

housi ng during the firing proc
thereby mitigate a recoil impulse generated by the firing action.

The first mass may be a front bolt and the first direction rearwards; and the second mass
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,




:

In a second form the present invention provides a recoil nitigation

mechani smincluding a second nmass adapted to be noved in a fir@6/0/Ez0d6n
as aresult of a firing action, a third mass driven by a drive neans in
consequence of novenent in the second ®rass in 35 the first direction, the
third mass being driven in a second direction against the action of at

| east 9neTh&sdchh®Mas 09/ 2006
3 5 The second mass ﬁ??ﬁﬁol@@é@&%&%}&rao eQJndghxreﬁlg s%f:‘gﬁgygﬁ(?eg%n

f or.war ds; dizgetion pearwards and @ie third mans arecmilisgrtisragkhd t he third mass a recoil

I nertia rack The drive neans may be a pinion gear and the resilient neans
at least one spring t nounted to an upper surface of the third nmass. The
at | east Diedsips invgnpmefyerall pinioﬁ deaPahd tﬁé)r&fheﬁf)?ﬁ%%ﬁsﬁi; RistSHe Hgighaving a
rear end thereof attached to top surface of the recol I nertia igack by a
| ug, and ROYRSRdEy A0 UPREF &uﬁé%@ﬁth@thardma The ableassrrae ppm@reﬂemlybmpmr

dle, th
oot nalts. poli @nbrel@ioh SheingS Vo Rlod 83 SRRl BY aBEnEPIN: B iledt 3B ety emant
rel ative inéréinatck by aalilgaxmah foﬁlVdr&%dQHereéﬂﬁta@Rédef@ﬂi ehd plai€ of " tldy :

di rection bei r‘ig to confa,zgs a recoil die spring. 15 1n a th|rd formthe
present iSRRI 42 PinipR g7t | a3 be gatnted onwcipindls the smitdldibeigga  body

att achabl : t t hrough.to
recel ve *ﬁ?‘%%&‘?él??;“nﬂ ple hole3y §3cbonl Bl B AR PRRSRAT L SRR RNC° e
propul si sliregitngs 8 mavement indheé ﬁrst:gakecndlebemg tecop e @ r&dilelid pginghe recoi |
cylirlger behind a recoil piston to force the 20 piston in a forward

dlbec ion to provide the recoil- mtigation. The recoil piston may have a

pi'ston r ofla@gal ﬁﬁ'x'n\'tﬁé PreSaR MREhEsh ﬁ&@fd@& Bre #)ﬁ fmifl Ba?i;oﬂr}nécﬂ%ﬁﬁh ?&chpcﬁﬁré]g

connected to a recoil inertia rack
i nvent i oRody @liachabledtor @ dairtl, e bodt hmwngrmcgmsnpasaagfeouhexaﬂuafghmamav&aw ng a

For cont BRPRPRLASARIEA Galblinine HR66) wida Toof ths Eippalioy 889601 br co and

thus recedcbil chlitidegahé @abses entering the recoil cylinder behmd a recoil piston to force the

20  piston in a forward direction to provide the recoil mitigation. The 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.




In'a fifth formthe present invention provides a recoil nechanismfor a
weapon having a 30 barrel with a barrel bore, the barrel havi ngeAQohyaades
at a first end thereof and a nmuzzle at a second end thereof, the first end
bei ng opposite the second end, the bar4el bore having a first rifling
extending fromthe chanber to the nuzzle, the first rifling having a first

nunbers of The k&bnd i ; ' | 1 fllng extending from
a l ocast ifon i nt%rﬁn%%ligéartlgb%ﬁée@g%gﬁ%g?@gﬁ% %l%eﬁﬁl%@%ﬁg&tﬁgm:bﬁ}é agn%lznfyg),e % he
second ri wholeguider myltiple @Shs ficsd ndmberrhethe prefaaaiolotn Shé fiest ngMBEMESix

06/ 09/ 200 5 The second nunber is preferably equal to or greater than
the fi rstglﬁiutﬁ%gq'c?n‘gﬂﬂnﬁfﬁﬁs lll‘@ whol e nunber multiple of the first nunber.

In the preferred form the first nunber is six and the second nunber is

twelve. The |ocation may be adjacent to and slightly forwardly of a gas
hol e in t R Igeation|may he adiagent1to ane sligisly forvnardly bfa pag ficdd in fhbarfdlrBmayi f | i ng

and the sgcppd. i f L each ve reak of. . tw st. that i§ the sane.
The first nur’r}g%lro h%@ eﬁ%#ég? @g?i{%p?@qgﬂ@éﬁe HEO™ ﬂ’@%&%ﬁyle?"lkﬁaé@@}r%lfd)f t he
second numitithadis the sane Thpifirét inugibeOyErs Paal §HoRS R dybaly dpadl Aynber of
first spjral grooves. The second spiral grooves may be equaP

) 'y spaced
bet ween t*A® S¢Gopd mumber af secgnd spisal gragyes docatedi betweendhenfirstenupbes efifirstnvent i on

provi des ¢g; ' it | Q0. ' i.nc ing a . drive ns nmounted on
B api i &P rERES s Tl 8B BB s Sy WO BB EEBRSBRNG 1 or
axial nogeomes. in the slots in a first direction against the action of a

resihient means during an initial stage of a firing process, and to nove
inja decond direction in 20 response to the resilient neans restoring

itsel f tophls sk . ron..of. the. fi.rin .0CEeSSes.
The drive .rrearﬁﬁn%’yﬁ%gggéﬂé?’%‘c’g{r‘\"%@‘g’?’ﬁg%}?%h%9‘9%@4‘1".“&%‘?%1‘%%%{%é&é‘P‘#‘&%i | die
Tl ot o T B o po e Sl KRE IRy LS Sl e

Irs | 1 O na e rear S e, secon Irectian orwar ds.
Prefer abP§s %fé]’r ?FH_%‘&HBW%‘F 1y the sigfs Wé%éﬂ@ﬂm agpistithe agtioniof aesilisnt i s
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20 response 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.




begi nning of the recoil inpulse mitigation action such that at |east a part
of recoil energy is absorbed by the resilient neans to mtigat@eyio® Af2006!
i mpul se. 30 The present invention also includes all possible conbinations
of the six forms - including: 142, 1+3% 1+4, 1+5, 146, 2+3, 2+4, 2+5, 2+6,
3+4, 3+5, 3+6, 4+5, 446, 5+6, 1+2+3, 1+2+4, 1+2+5, 1+2+6, 1+3+4, 1+3+5,

1+3+6, 5 1+DeSoriptivhod thelDPaWingd +3+4,  2+3+5, 2+3+6, 2+4+5, 2+4+6, 2+5+6,
3+4+5, 3+4+6, 3+5+6, 4+5+6, 1+2+3+4, 1+2+3+5, 1+2+3+6, .1+3+4+5, 1+3+4+6,
1+4+5+6, Iwapdgribat the wendon magbs fdly wilrsoed-asd Geadily Hubiny prhdii-nBdffech,

1+2+3+4+6 n +3+4+5+6, [ 09/ 2006 5 scription of the Drgwings In
or der tha%he%hgh%lnvg‘%t ?%%e?ﬁ@eggbﬁ mapryotﬁ Hﬁ‘é’%ﬂtﬁtﬂ)ﬁpﬁﬁﬂnﬁﬂ% Yy B erTeF'l? 0

practi cal embddiatnt of Her presha! InvaRibnbehdl AekibhRSS datheVath Ofefdiite ! doMirkat i ve
exanple only a preferred enbodinment of the present invention, the

descri pt i%?ﬁX‘BB 8 ilpsirative drasnrgs ip whidhe acconpanying illustrative draw ngs
in whjech: 10 Figure | is a perspective view of a recoil inpulse mtigation
mechani smincorporating Il the preferred features of the present invention
when fittlgured & d perspebtive vieeofl @reaei @hpuleinigpation deeRREnt iRBrRtdtRE
triggerigﬁ but ijq%,s before firi ng{ (body renoved); Figure 2 is a vertical

cr oss- sedt BRI sofghe weesentripeenting whentfifteddiora luncher, ghe daundhes 2- 15 2

on Fi gur eethe(il @@¥ndiRoP s s Eeolhl; ' th perspective view
of the reqoigl(lhi_.nelrltli.% rack %%@8@98%“%02%5@%0&%%@% fon of Preferred
Enbodi meAtigwe2 e vertieal sedse-satioona viivsalemg the linbeandua HealieBiiorodf diddes\@eapon

w |l .be I t f rant 1d . the stock end will be called the rear.
AI}}h&ggh%ﬂﬁleﬁgﬁrfpzb%‘{ylpﬁé“\%gﬁﬁ%n shown are of a 40 nmm high velocity

g enade [Figuie ey an dndErmBAtR ERpedinY $13l SFhd RYoiPReHS Ga Y EinddLVi Ces

havi ng wei ght and/ or reco?l fr)n'tigation proE?lerrg. g%le;/ﬂfil:%géeﬂpé}d?{ of the
weapon relevant for the recoil mtigation nmechanismof the present

invent i Oﬁe%r&tmom“fe%edtﬁ'ﬁbﬁ‘iﬁ%ﬂ?f 25 simplicity.

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




As shown in the drawings there is a recoil inpulse nmitigation nechanism

that uses two inertia nasses that reduce the recoil inpulse by06/09/2006
simul taneously nmoving two different inertia nasses in opposite directions.
30 The two inertia nasses are a bolt géar rack | and a recoil inertia rack
2. The bolt gear rack has integral therewith or securely attached thereto
a houspng s@fe widthtRecbilEcAD Rk DS ihibh 39 ' neral |y
designated as 19. 35 A notion trangftlelfgg%gg?%{bgsﬂﬂg%% %%e%{ég#un}%% ‘g):ar 31is
| ocat ed b&MSGERCUnediferagk i2y éllthouglh gapjaion kgeah 3 tdvepdrating withrrackagdard issnd t he

recoil in ' Ve t.of one, wll cause novenent .of the
ot her . Thgﬁ(ﬁ‘ﬁi"gﬁp esger“%gm%‘g%"r g?%‘%‘%ﬁﬁyF%“fe"é{?BLﬂz BRsesuER jojlersion n9BsBwPBi00e 6 5
same W dt buréses, belodtivd, okdin deive, 3ahe dritd) tédliRdIRAE, 885 or) Pi Ni on 3 can

engage teeth 40 wunder recoil inertia rack 2. Although a pinion gear 3
cooperating with rack gears is shown, other systens may al so be suitable.

For exanppbgi r - surfaces,.belt drjve, chain
drive, cabl .eon%ei%\s/z,ﬁ @%%@ideﬁ{%mgggntg%&%mlﬁg mfgﬂ%ﬁm%ﬂccagibogiqgs

mount ed o#f & epigatt dot2 25 thédreinsBy haviag binpge WL thd pirmlSRE Mrkhiousi ng 36
I n el ongat.e. sl ots, 25 therein. By having el ong_at e slots 25, the spindle 24
and t hus RHED 853 6P %5 indhe dpl digsgiion nin the dissqtign ofithe dengitwdinal axfs afhe

di recti onhebolt asine I [ b Sy r Thi s.enabl es
t he pinion ge.arE&ié, Wi tﬁﬁgoe?ﬁmﬁglb@gﬁn %eté‘g?’ ‘?@{cﬁoqagenbéﬁtta%gr l%?lgl‘,gﬁl‘?ﬂ’lenert i a.
rack 2, tiecqbipertiaxackid, yo meve seialll searvgadip afaihdieheativ® of Hfecail BRGPIihg §i €

spri 5 I.ng. the initial.stages of the firing process, and to nove
axj alr!llgy fdgu?ﬁg#{(ﬁ 13%#18?%3%0 ﬁféeehn?%P 'éss’r‘g@otf)lm‘_%ﬁe_é‘x yitorvardly inFespepset sel f to
i ts rest tedidetdibdie 3pringdrRstefiiP itedif @NtsQbstlchfdifids hnbe c&%@%@&?@ﬁhe ﬁhthUCh

nmovenents may be without the pinion gear 3 rotating, nding on “the
fricti on®NoEHGRgBieh mexemeats mayebgivithan thyepiniod gaard totmingedepehdihgenti a rack

2. Th i th both th
Fack 1 atd FRACH dARARARAL el hepifloR 3 flang g et e gobn. dhe r oco |
i npul se méarvayds imowemeiti ofthepigioh Rug AR b thd Bl %&Pf&ck 198 b6il ifer@p S or bed

by the rec?(ii. die spring 5 to mtigate the recoil inpulse.
20 rack 2 1s at the very beginning of the recoil impulse mitigation action and thus some of

the recoil energy is absorbed by the recoil die spring 5 to mitigate the recoil impulse.

Two parallel and axially extending recoil springs 4 are 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




Two parallel and axially extending recoil springs 4 are nounted on the
upper surface of the recoil inertia rack 2. At their rear end 06£09p"a Y6
4 are securely attached to the recoil 25 inertia rack 2 by a lug 20. At
the front end they are securely attachéd to an end plate 21 that forns part
of, or is securely attached to, body 22. Body 22 is securely attached to a
bar r el 5 16camljlacmnthe troeiver Golly (R h6Wn) BRAVesaths PeleRAB i bUh@Serblify UR' d
novenent |imtatjon for bolt gear rack 1 in that the bolt gear Tack 1 will
cont act bYAYE B2 74p mayg axjafly forgprdly under thewsfeef offspringstit . Sinilarly for the
end plate 21 and recoil inertia rack 2, the recoil 30 inertia rack 2
contacting end plate 21 at the [imt of its forwards novenent. This

provi des Befowr fiwng)ithe ftomtemiies afidthechoukiag 2898 B8 sbpardt@TBY b boRNecs a1

mtigation. t@lé)t’eho&%h stgri ngs aée shown, and other suitable resilient neans
may al so BEHOLEOuEE] Witd respret to housing,dbby  Awahpini26. Belt layer Hubase fzgati nder

W th B Snidger 20 AHTLNBARE frod® bbli% foihmgiﬁ'ﬁ&“ L3 %A 63! - part
bolt - frqr%!te bolt 6 gnédyshousi_ng 23. ATiri ng&%ﬁ%%?m} ﬁxslaﬂﬁé%\ge?%gﬁx\}é}[fﬁi n the
housi ng Ibizsagithstboliilevsr ta e posititn shpwanebajyg fustdrefae firing Fovighnhe Sget 09 8. The
firing pi; ' ld iR retracted position by a release pin 9 until a
firing pilge%gk%‘g%%mb?ﬁg'cam 10 on the receiver body (not shown) rel eases
the release pin 9 thus enabling the firing pin 7 to nove axially forwardly

under the effect of 1iﬁring Y 8. Before firing, the front bolt 6 and the
housi ng 28belf leversdam Eepmthetrectivey badybisiot shiomn netivites thevlattelever IMuopived Wi t h

respget t s I, VOt DI N, 26. It l.ever 11 _has a f{ron 10
ot 2 RO 2 2B ke laR SOt Soing iy e 28 b atow Aol ¢

| ever spifiongbdlB6libanme reldvabdl) tso i 8ke Fond i h G susify 7 | ust
before firing, - when the fi ngiér 27 is engag% ﬁﬁ%@%?ﬁ%é‘?‘%ﬁgﬂ% bol t

| ever caftiBe §f firRg ProsewsEsy er body (not shown) activates the bolt |lever 11
to pivot 15 it around pivot pin 26 against the effect of spring 13 to
raise finger 27 to thus allowthe front bolt 6 to nove rearwardly so that
t he fronWheolthe $eapan is prepared dor firligy (e Usickal) 2R belt!pdab GackNeis idved Gully Ocesses.
When,_t he vveaqtl)_ n Jﬁ%l?re ared for firing g}r'ne' cocked) the bolt gear rack 1

i s ed FUT4TyY- 1aion,geary} thereforg rofates nmgesthe Zecof dnestivrask 2dbrvasds t o nove

the r ecQﬂo' theNihit IoF ifsPmbvemdi! YIS Sdmpresses the recoil springs 4. A sear lever 14

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




tothe'limt of its novenment. This conpresses the recoil springs 4. A sear

| ever 14 engages an end step 37 of recoil inertiarack 2 to hodé/09e' 2006
recoil inertia rack 2, and thus the bolt gear rack I and housing 23, in
position. 25 Barrel 16 has a gas hole 82 that operatively connects to a gas
passage 34 in body 22. Passage 34 passes gasses to a recoil cylinder 35

behi nds a_siecAi b pRideicaRind® Mu&haoﬁg%%em@ zqs LRaR ok t%ﬁhg%w dly.

Piston 15 has a recoil piston rod operatlv connecte to at a
front endhaying dsecard mpabir of sévand spigl gwavesdn dhedmmehlbow dhy secomiwitting@9 t o

recoil i Kk hat, f d of 5 t he gasses
will causée vifr{%atpegﬁoll1 gre%%?ﬁw‘gﬂraﬁ Qrgrﬁ%gg%rswﬂ 'm’%ﬁ‘iéﬁ E}B\y;’8§q'éﬁlforvx/ards
inertia tio drigedt@chin theast huanber Ankhe pRAcre@SHIm sBowit 48 kedoB® hdBer is
mtigation. The gas hole 32 may be at any sui tabl e p03|t|on al ong the

barrel 16Welxs- Bpiihe fisst andpasong nu@b@pmmerrhffew, #B%niyt teqgirerhent beingel 16

35T by rec se m.ti he barrel has
fi rs'?l% rif {‘tﬁig‘f %:gm?d agnl%g?dn%hgjl 8 BT RE" {;151? ?%uér to‘}uglqﬁf gﬁ‘?%‘f?ﬁ%&? 90 ovar ds

t he nmuzzlremser isk th)lelﬂuﬁiblaﬂ@uﬁ@le ¢fabe Birst nligberN WA ifst Siflirfel 785¢onfiRkdsdb gr ooves
in the bagjrel rg A?Pa‘{f fjLhefirst nunber is 06/09/2006 8 5 six. At a
pr edet er iPhEYZE6 & 2 @nd thefrrshspireheropyss aes equelly spased Ths saernddpiaalsgsewyiesl ri f | i ng
29 havi ng 1& &e6RN4 ; ore, the
second rifling 29 ﬂg\g[ﬁr?g&?ﬁ%de?%r ea h@f @fa‘?go%%é ?%&‘Q?i. a}{fﬁ&\é #)l ng 28.

The seconud agragein eghallyl spaded femmiedch offeer,cind ghecfiseypirhh@botehe first number. In

t he eferred formshown, the second nunmber is twelve. Both the first and
se):o nunbers may be dlfferent the only requirement being 10 that the

second ‘NQK edcaiidn Gﬂﬂ!@cohﬁleﬁ&erﬁgn?%f sgjl?i tpﬁ% %9 Eﬁ b PARAY re?errﬂ#ﬁ @b ly, the

second nunber is a whol e nunber rst nu irst
rifling Beingueisteliedior the gaschobud lse tl&lmamdset inegak |p|ten'surspesuainggﬁrmm are

equal l'y ond s i r.al graoves of the second r|fI| g, 29 are
added be \Agg%%ug]? %ablfer 8%9&1 3P PPRSUIE| 1P 23S (Hapsegs g4 28 ﬂ ey are
agai n_eqodindyr SRaTids Wil eERiSABH Tp@s&chﬂs iR féﬂo@rcf o9 tmet! dnd! thel BRI 15 The
| ocation of the comencenent of the second rifling 29 can be varied
Pr ef &} apfegoil j impulse mitigation. The forwards movement of the gasses also assists the

mitigation of the recoil impulse due to the gasses contacting an internal front face 33 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




is imediately after the gas hole 32 so the increase in gas pressure
resulting fromthe second rifling 29 will cause an increase in0§#d99/2006
pressure in gas passage 34 and thus cylinder 35. This will assist the
piston 15 in its forward novenent and ®#hus assist in 20 recoil inpulse
mtigation. The forwards novenment of the gasses al so assists the

mtigajio I - ' l.at er nal
Front faceohy tor Folea thon) TR AU End fhobdl By anRER, SRR 8B Yhll ot
by the slibnionythe thanthertogithartwithethe droet bodt 6. Thisforcesthe fioht bokgs Alrwatfiy\\hen t he

weapon is_triggered,, t ear l.ev 14, re] eases fromthe end step 37 of the
recoi | i n%n.rdt 1“2‘9#8%?“2‘?“%@@ ?‘8'&%‘?& %’ng" Ghglsy ﬁ]km?"‘ing @ﬁ@ﬂ%’dlﬁ’o@ﬁdf@%r\/\ar dly
by the spidugiag 24-and ﬁﬁ@rbolt%\ég radié1 & in@ecst(%kt‘ﬂ@lgreﬁ'g{)aﬁilﬁt’f"h\é%oﬂve?gggBf'thEr ack 38

on recoil inertia rack 2. I mul t aneously, the t” gear rac I S noved
f or war dl yioByard provemantsd bgls gearzackThie & reanvtard tovemdhit loehs aflanpeamobst ofi t h t he

h ' ' -fr. d f 30 hani
chown TR el et iRaRatt A BTLl B8 K Mgl BF D o Rigbrard. Wt

remai ns iracoibineriatracki2 8 prdpellédfopdlardi ddmpiréssinB Ghe SPRAGSs 4 BRthE BHIREss! Phis

suffici er}%Iﬁ% | ocated in the chanmber 30, the bolt |ever cam 12 unl ocks bolt
| ever 11 2853 FreoN iepergy apd thup midigatge thovrgeqilinnyuiseh Ehé fforivayl miomernentiof 0 t o
strike t j . . fLr i n trikes the r d prinmer,
the 1 ront bsrer rerl GFF 2 conaleg il ific i MHertlh foof 2eomiatfpratten 316 o

prinmer i grovideon farthér farwakibndiréotddpraco wls hitigareehd Reoil ERPIs) When OTES tO0 a
conplete stgp. A\t tgi S instan& t he propel | ant gasses generated by the
figi Hg 08798 3B racs 25opaets end plate 2, shag lavey 1 engagesthrend:staprafdbereceihd pr opel

t he car t fHest@erab e 2 bRE dhy of hordoh %1?%301% it fromthe chanber) together with
the front bolt 6. This f%rceg tﬁee ron{:k%'olt 6 rearwardly and into contact

with the housing 23, which is still noving forwardly. This forces housing
23 and t bol r _rack nove, t.oget her rearwardly. The_conversi on of
the for %gr%hae %%%Pé)?ﬂ%ﬁe[ mBVeIB%jftotfg‘éﬁ'aFecP'édﬁe%ﬂa _F%?E‘azs e PIREANGES#H v e¥thmo¥hsor bs a
| ar ge anagiibist Ge dioRNETER Bl did'GhifY S A G bEkebal Mok IRLY GHly Yoed fifs F oCO! !

i mpul se. Due to pinion gear 3, the Tecoil ITnertia rack 2 B propeﬁled

f or wet d| JIiegsHpToaEesefifle taceil dppulsey duttitialsotraducps the @otentidlorce tebmosxered ecoi |

energy agdathis ndl 9%0%sgetarhi broﬁcg%érlraéknﬂualn € coi ti1neertfi£rrac 5'd movenent of

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




thé reéoil inertia rack 2 continues until the recoil inertia rack 2
contacts end plate 21 to provide a further forwardly directed 06/08/t3006

also mtigate the recoil inmpulse. Wen the 15 recoil inertia rack 2
contacts end plate 21, sear |ever 14 dngages the end step of the recoi
inertia rack 2 at the end of the recoil inertia rack 2. At the start of the

nmovement odriatibss meklils o i 8itsfrultion’ L0 R Y agai nst
the action of jthfél _rec!gidlfragflgﬁgf)%l ng étmansﬁ?%%@sag?iv%@ tacgegé%lph%%?n ﬁlﬁl'y does
this 20 pesdngaventssne of the recoil inpulse, but it also reduces the
potential force being exerted on the teeth of the pinion gear 3, bolt gear
rack 1, and recoil inertia rack 2. Wen the sear |ever 14 engages the end
step 37 Ofhemeeit invaftichieRtehdSto i fehtifos'dRERIsLd ufiﬁﬁ} %ﬁarl)ﬁem'a%%gs@lhe .
recoil inpulse (or force or energy) is neutralized by t'he conbii ned action
25 of t hdPerpRiptionsad cogbisaiensent of the front bolt 6 and the bolt gear rack
1 (via housing 23); (b) recoil inertia rack 2 conpressing the recoi
springs 4; (c) pinion gear 3 conpressing recoil die spring 5; 30 (d) the
forwardly directed force fromthe slowing effect of the projectile induced
by the second rifling 29; (e) the forward novenent of the recoil piston 15;
and (f) the inpact of the propul sion gasses on the internal front face 33
of nmuzzle brake 18. 35 Wiilst there has been described in the foregoing
description a preferred enbodi nent of the present invention, it will be
understood by those skilled in the technol ogy that many 06/09/2006 10 5
variations in details of design or construction my be nmade w t hout
ﬁgbarting fromthe present invention. The present invention extends to al
features disclosed either singularly or in all possible pernutations and
conbi nati ons. : :




fi 06/09/2006 11 5 The clains. 1. Arecoil mtigation nmechani smincluding
a first mass adapted to be noved in a first direction as a res@6y 08/ 2006
firing action; and a second nass adapted to be noved in a second direction
as a result of the firing action; and MWherein the first mass is caused 10
to contact the second mass and to change the direction of novenment of the
seconds nidbscluimst he first direction to thereby mitigate a recoil inpulse
generated by the firing action. 2. Arecoil mtigation nechani sm as
claimed in claim1, wherein the first mass is a front bolt and the first
directiongl ; I ni.sm i.med in
claim1 or 3%?%?%@{1%%8???6@%@1%%@% llcllg E#Eagstg‘%lss Q%nglltf) GEEN veaé?:ﬁiﬁﬂd t he

second di r edirecionias afmsulamfcksﬂnﬁg adtiongemd b sétohd Bikké AdhpfBah BRinSdVeasn ! ai med
i ncl udes a hou3|ng, t he housi ng

inclaim?2, whe&lnthe t[lrack
bei ng that BAFE g’ffe‘it’r?& aB&FFS‘ﬁ‘g%fa ?ngaﬁwﬁt&dwbers@ the Gt aeseis dysedhe first
mass.1020 5. tocdriPide d’éb&ﬁcgai%&soa{hd%% ﬁﬁeairc. & JFefovehe aﬁﬁ @‘ﬁ]sf;%‘“’&er ein

t he housing contains a firing nmech an 1T ng TEC udlng a
bolt |ever plagoiodhe firshrdinevtion twltrebymsgeee:a rdcoil tipulbo peienged I8y thaififibai N t he
front bolt 9:?% t he housing separated. 6. A recoil mtigation nechanism as
claimed in cl'aim5, wherein the bolt lever includes -a front finger for

engagi ng 2 ha rédodinhitip@tidn m@cﬁiﬁismtﬁlc&lﬂlgtﬁln%?a‘iﬁrlaWhQ&n &E fifst nis€ §%%kdnt
mtigation chanlsmas clainmed in claim®6, erein ere 1s provided a

bolt ) I|evedlt angritherst direstign ixmmerwandst | ever to a p05|t|on V\/nere t he front
flng erga 8. A recoi.l I smas cl ai ned
151 s A oltfiiend i iaechbivm & citieb ol ob Ui By ubEeR BOPR | cvor

in'claim7,

agai nst thanm‘sﬁmboloéearfuekbﬁﬂthds%tﬁﬁd%@étidi&gsf&wﬁﬁbse front finger 30 to

aIIowthﬁ [éont bolt to nove rearwardly so that the front bolt can inpact
0

on t he rﬁcdn }t}gﬁaoq Fechanism gs slasmed de slaim 2, wherein the bolt gear rack
includes a housing, the housing being that part of the bolt gear rack adapted to be

contacted by the first mass.

20 5 A i'ecoil mitigation mechanism as claimed in claim 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. Arecoil miﬁgation 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,




9. Arecoil mtigation nechani smincluding a second nass adapted to be
moved in a first direction as a result of a firing action, a tO6V@®A%2806
driven by a drive neans in consequence of novenent in the second mass in
the first direction, the third mass 352being driven in a second direction
agai nst the action of at |east one resilient neans to absorb energy of a

recoi | i mpoul s eoco) hiARdRAAeohbhibmled hirhOd inf bt 9 hindFib! BE LBk oy sm as
clainmed in claim9, wherein the second mass is a Dbolt gear rack and the
second di r edeltggarrack andihe spsond direcfion isdoivards. t i gati on mechani sm as cl ai med

in claim L1109 rei.n the first irection is rearwards. and the
third msgl'?grégbﬂg@olé Ioin\rq%?cthggswa%@%& H}B\dg’é% i c%npi @at"‘i ThEHESt sm as
claimed in dirgctionds mhrwdras aml the third blass WheeilNinkdfg rack0 drive neans is a

pi ni on g'ef%. 13.. A.recoil mtigation mechanismas clainmed in any one of
clains 9 tofBcolAutigliqn mypshanisn s rlaimedis an¥ one ofelaimsa to blaavhersiri thg nount ed

to anjgupper g8 il i9f ﬁﬁ}ﬁ%egltrd mass. 14. A recoil mtigation nmechanism as
claimed in claim13, vvﬁerel the at |east one spring is a pair of

conpr essi BnAsgeoihgdtigativn ngpchanisans eaghedienepbnabt dshad 00122 wheristef ace of
15 the recoi]. nertia.ra%ik {)ﬁ\i‘lga l.Lug, and a forward end thereof attached to
an end pl at $SHiFntmesns is atcast oneispring fountpd jo a8 uppemssurtace efithg thirdimasyat i on

mechani sM4aa rédotl fiRaiish HbHafsthas cYXﬁ}ﬁécFin'M%im PHBLO HEH ledsPond BHRE 01 ON 2

spindl e, the spindle being nounted In elongate I'h a seco ousi ng
for movenmens apairaficompressionsmwirnigs havingx rasr ed thersof sachédd anfop edrditk ofn t he

first,. 20 direction bei to,co ess a recojl die spring. 16. A recoil
miti gati ondﬂrlrlég el e a6 YR A g&i)%g‘vw&?{e&@ﬁ%%?% aftached goan end plata el Hody
havi ng a gasdpasaaae i EbRichr ough to receive propul sion gasses froma gas

hole in the arrel and to pass the propul sion gasses to a recoil cylinder,
the gassés Adewil myigetien meégm' sm @y lclapmiest inbelhinn 32,awhereini the pirddropedr ds f or ce

the piston §f, 24 94 Vﬁagﬁnﬂie,r it 4p?nralet 8ein§ Sm(?urn(t)éﬁi %eel%zrl]ge'\ater 8e!5 lin r;i geicgl?(} on.
housing 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




17. A recoil mtigation nmechanismas claimed in claim 16, wherein the
recoil piston has a piston rod operatively connected thereto, @6£009i/2®h6
rod al so being connected to a recoil inertia rack. 18. A recoil mtigation
mechani sm for a weapon having a barrell3 the barrel having a 30 nuzzle
brake including an internal front face for contact by propul sion gasses ‘to

rovide a f ehumpseH | f b TELL ' reboi |
ﬁec hani sm f or abﬁeagggﬁ?lélﬁg%ﬁtg tgé ﬁ%@g’ﬁh%\ng%éﬁn%ﬁgglkrh & %%?’%&@ kr;:lgmjggfrorfg\l _

having a cheesndspisal gooves.st end thereof and a nuzzle at a second end
bore

t her eof LSt .en bei ng. opposite the second end, the barrel
havi ng a %q?%s{e"‘?lﬁ“r’ﬁ%?g}"%ﬂe&%ﬁ%ﬁﬁﬁ}meésnP%n iﬁéﬁﬁﬁnﬂﬁ*?@drﬁmﬁﬁs t he
first rifliegudl@yvomBederfthansthe Asehemb@f first spiral grooves; there being a
second rifling extending froma |ocation internmediate the 06/09/2006 13 5

chanber ard4 Fsodpsigatiqnomeehanisin, as elaimerb ins elemd 9r drf dliimg 20awherginaths econd
nunbey, of |1 20 A recoll mtigation mechani smas
clained in %ﬁﬁg?@n Pérvl\%léyg{ﬂ(r%%%iﬁleers%l %ﬂg@(}fﬁlﬁﬁ)@rﬁtr}%ﬂbe qual to or greater than
the first2ZnAnbenil miigatidn mect@hismidstdlgiel ManESRVTcRIMAR © Al Wdreldkhe! @i m 19
or claim 20 Wg,hergi n the 10 second nunber is a whole nunmbér nultiple of
the first niifFhBEENDSE3S sij apthe secopsd npgakier is fvekeshani sm as cl ai med in any one

of cl ai ng31ﬁrg&'lét;,-t- whel Sl ] fit: er . | x and fhe,second number
s twelve. 23. A recoil mb%a%lg’?iaér?wrr‘@%%% ng oF giitrs R710.20. wherciibe ¢
clainms 19 tlocativn infrewaidly +ddfacemtagess hok ih thefbafrelar dl y - adj acent a gas hol e

m | on mechanismas clained in any one

in the b |, 15 24. . A il mtjgat
of ) cpgi ngarl‘g r?“(S’%lé%‘,%gWPé‘r"r&? QIIPFFB aslcls”?:fg? Brany ong gbglaimsnly to 78, whereim the 25, A

of |
recoi | m t ilgedtioRtis 79% ARAL B HAReL! ai med in any one of claims 19 to 24,

wherein the first rifling and the second rifling each have a break of
twi st th&l 4 secoflanitigation mEhanism es olaimed iniappioheof elzinsd9its Mashatiaitied i n any
O o e 418 iflud Sl sGH Bhide' B8 nA o Brbak o WD Gt e s P "
: 26. A recoil mitigation mechanism as claimed in any one of claims 20 to 25, wherein the
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.




27. A recoil mnmitigation mechanismas clainmed in any one of clainms 19 to 26,
wherein the second nunber of second spiral grooves are | ocat ed)B£08¢€2006e
first nunber of first spiral grooves. 28. Arecoil mtigation nechani sm as
claimed in claim 27, wherein the second# spiral 25 grooves are equally

spaced between the first spiral grooves. 29. Arecoil mtigation nechanism

i ncl uds ng33. AlkdowR nTBEARDNTRBLA R i 3RH8qL 8, el n unted in

el ongate slots in a %gugi. ng for g)%icgfrﬁéryo@glbngﬁ?é%d?’%%%ﬂ%sg’ ‘%ileﬁgﬂnﬁ% rst

di recti on ada@vesent ¢ighedriveoneank imathe disstldirectionri®atih bora fivgr iaerih Miakd 8ld St age
..and to.nove.in a gecorjd directign in response to the

‘ o
?es?l i eln-[I ggja%rgg‘%’g’g‘g’?‘&s‘?ﬁ?iaﬁﬁ i§ pisthevery, beainning.of the sereil impwlsg mmitigation
conpl eti on abtidgrheuch ithit ﬁgleﬁit(ac;%‘i’tsﬁsmcﬁpeneégg s %Bédrbéﬁiﬁaj ﬁgtrés?l%nﬁn%tﬁ?]s&iof hmeas

claimed in claim?29, wherein'the drive neans 1s a I nron gear a
resilient midHEs thegeqodldmphlseli e spring. 31. A recoil mitigation mechani sm

as clg i Al ein the .novenents are ,wWthout the pinion gear
r ot at fynz;msj‘l 35%%%1?%@%@8? %ﬁmﬁ%“fs&éﬁ fgﬁ“ﬁ“é&%ﬂm %"5@%‘11%15 o8 1 spmabatiohe of -
clains 29 t wibithe sheit mitizatinemethdnsin &4 JAkki ﬂﬂaﬂg%né BREMA1oqRd the second
di rectiogﬁ' z forwards. i.<. 06/09/2006 14 5 33. Arecoll mtigation

nmechani s refod] miigation machagise asrelaimadl isaryone of gl2jmsvh&r & imedniténationv enent
of the dri veifeangcd; L jrect| ks wi.th both.a first inertia nass
o cdlpmpr%%s sgdaﬁgéqagisé} éétc;l]ag S%W\imad@gﬁrﬂﬁ icﬁbmol%' the recoil

and a second inertia
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absorbed by_t resi.lient nmeans to mtigate the recoil inpulse. 10 34. A
'r‘_eﬂéoiIP mi t i‘aﬁgﬁ'{?ﬁe??éléﬂ’gﬁ?@ﬂ fagci@!vamrwlaamechwlmésof claims 1 to 8 in
conbi nat BONA rollRnitiBRidnSAihhniintas SBEhAD; LEOLAS Chod fred i any one of
claims 9 to 15. 35, _EA T ecoi Fm;n!ﬁltaibgatllhgdqnmﬁgﬁggf%ﬂ%lg? lc'ioggl W‘é’ﬁrqbﬁlag?fij/ one of
claims 1 towehihe recoiftshitigationrmechiznibmtak elaimeiinlanyrohd Gfaldios 198ePENi SM as
cl ai nmed i i 6 gr claim.l7. 36, recoil mtigation mechanism as
ol ai med IB% zg k%og] r?iig%q(;%logln&qchguimtag c@arp@ B3RP PRae] dgims 1 to 8 in combination
with the recoil mitigation mechanism as claimed in any one of claims 29 to 33.
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.




15 with the recoil mtigation mechanismas clainmed in claim118. 37. A
recoil mitigation mechanismas clainmed in any one of clains 1 t®6800/ 2006
conbination wth the recoil mtigation mechanismas clainmed in any one of
claims 19 to 28. 38. Arecoil mtigatildén nechanismas clainmed in any one of
clainms 1 to 8 in conbination wth the recoil mtigation nechani sm as

cl ai meg i #6.20¥c6M eniffatioh hdeh : i bihatntlEE chani sm
as clainmed in any onée of cl a?&nénggglggﬁeg%?ﬁﬁﬁgéﬁﬁégg‘ﬁ%%dgvl\lj‘%%g&ro coi l

m tigation FBgendpechanish as deinadrin ehpoma df@élaims ¢9 &i28. 17. 40. A recoil

mtigatio L.SmMm clajned i n.any .one of clains, 9 to 15 in .
conbi nat i@h%&? ﬁipﬁtéga?iégg}e]che}ﬁl% &?lﬁ%ﬁdﬁlé&h%#gm smbinationayth the ggeqilm 18. 25
41. A recoi mitigdtiogaidchinisie ad@RinfliR inyFdid TR Mih§o@fpys3one of claims 9 to 15

in conbipation yinth,th_e recoil mtigation nechanismas clainmed in any one
of clai me*319 1§cgilomitigation mechanism 2 tlaaad om anpe aingnofs laiss dPaton®®l inn any

one ofy cl ai -l i-nation with the recoil mtigation chani sm
ae ol red omamiogiod he (EAT MR Fnitphaiah 45 ot i aB) prciicligie P
mechani smawiB.ained in claim16 or claim 17 in conbination wth the
recoil m bi ation nechanismas clainmed in claim18. 44. A recoil mitigation
mechani s a® 6904 Igation mechapismens slatwpdinany png of eleins hiet§ irrombination he

recoil mti i j ARy ORTE 0 .ai to. 28. 35
45. A recoi?ﬁﬁnu%{}gg?{;%ﬁmﬁgc g%fsm as c?lglﬁir?g?ﬂ ?gr?p g ea%frﬁq%f%lsgfm?:ll 2R 7§
-combi nat i onl6 eticlaimt feclaie 8,lanprioné obdlaion 108e D& RIrany ase ¢fciimEedo tgANy one of
clai s 29 to 33. 06/09/2006 15 5 46. A recoil mtigation nechani sm as

clained in claim18 in conbination with the recoil mtigation nmechanism as
clainmed in any one of clains 19 to 28. 47. A recoil nitigation nmechanism as
claimed in claim18 in conbination with the recoil mtigation nechanism as
claimed in any one of clains 29 to 33. 48. Arecoil mtigation nmechani sm as
claimed in any one of clains 19 to 28 in




10 conbination with the recoil mtigation nechanismas clainmed in any one
of clainme 29 to 33. 49. Arecoil nitigation mechani smas clai ngd/io®A2006
one of clainms 1 to 8 in conbination wth the recoil mtigation nmechani sm
as claimed in any one of clains 9 to 18, claim 16 or claim 17, claim 18,
any one of clains 19 to 28, or any one of clains 29 to 33. 15 06/ 09/ 2006
16 5 ABSTRACT RECO L M Tl GATI ON MEhaeh A recoil mtigati on mechani sm
including a first nmass adapted to be noved in a first 10 direction as a
result of a firing action, and a second nass adapted to be noved in a
second direction as a regfconf Mt iflbf\gmﬂms d wherein the first
mass is caused to contact the second mass an 0 Change its novenent to
the first direction to thereby mnmitigate a recoil inpulse generated by the
firing acii . j st ss i.s . a,front. bolt and the first direction is
r ear war ds%\ rggodl gﬁgg@ B JHerFipnsR ingluding 3 firsh mass adapfed fqqbe mevedk iha dirsts

di r ectd onditestibwmwar gsult $ha tlet alBAS arlds %eédﬂﬁ'ﬂﬂ@%d%:t@tbsb@%o g Rousi ng
bei ng that pa&ré of the bolt gear rack adapted to be contacted by the first
mass. Fi giFFaididigection as a result of the firing action; and wherein the first mass is caused to
- contact the second mass and to change its movement to the first direction to thereby
mitigate a recoil impulse generated by the firing action. The first mass is a front bolt and
. the first direction is rearwards; and the second mass is a bolt gear rack and the second
Sy 18 direction is forwards. The bolt gear rack includes a housing, the housing being that part

of the bolt gear rack adapted to be contacted by the first mass.

Figure 1




