; YZe3el ZI 6LT<@ Firing Rate Regul ati ng Mechanism Field of the Invention
*c0000z* The present invention relates to a firing rate regul ating
mechani sm and refers particularly, though not exclusively, to a firing rate
regul ati ng mechani smfor use with weapons. Reference to Rel at ed mmmllmﬁlmm:mmmm
The nmechani sm of the present invention 1maty be used wth a weapon

is fitted a recoil mtigation mechani sm t he subj ect of our co- pendi ngsose«

Si ngapore patent application nupber 200201721-8 for "Recoil Mtigation
.Mechani st filed on 13 Narch Biring RatsRegulatingdMeehanismat i on") Nm

of which are hereby incorporated by reference. Background to t?“m Wﬂmumlmm
Wth normal weapons having a repeating function (as distinct fromggapgal Iy
oper at ed Pieldfithe Iavadation, for exanple, bolt action rifles, nortars, and SO

forth) there are two distjnct es of operation sem - aut onati ¢/ single
shot - orlig HS?F@“HPB?‘&’(S’PFF‘@“?%O i iR R el RRWEHASLd no
et t er f%o ok BRGudiiiy ttala%ﬁ{g fafe x‘é?ﬁéﬁ?gsﬁ@chaﬁ&% fohsd WithYveapéaatic - for

as long as the trigger |s depressed the weapon wll continue to fire until
its ammunition is exhausted. These have the problemthat the operat or of

t he weapqp ,doesn't exibility in the speed of operation of the
weapon Sﬁqucﬁgg%yﬁegg%m O™ e opti mum speed of delivery of the rounds
for maxi %@rﬁééhﬁﬁﬁm GitHe pRIserdTBiVdhidh Hhdy sa 8Ra)witH a WRBpsS B wfuch hefitted a

ammuni tion. For large caliber weapons, ‘the rate of usage of the anmmunition

i s an i npenoilamitigation mechmsméhmmlgmt of etir Beriprnding (Sirgapere ptent applicajionak e

condi 1 oRGmost QpZELRAN SRectil Mdily MIBHhEH. Hibd olf A NigrlE 0

achi eve Qel&t’éﬁhp&]@&h@ﬁ’ﬁb ﬂﬁ%uhtentsaﬁdv}futﬂ ahy hmbpﬁm:‘oqmrme& bbeefsrenvast ef ul  of
ammuni tion so that the amunition supply is exhausted before the m ssion
has been successful |y concl uded. 21t is therefore the principal object

of the p'ﬁ%ﬁ@f-odn’&"t@%é Piventiod’ Ovide a firing rate

With normal weapons having a repeating function (as distinct from manually operated

weapons such as, for example, bolt action rifles, mortars, and so forth) there are two
distinct modes of operation:
(a) semi-automatic/single shot — only one projectile is fired each time the trigger
is depressed no matter for how long the trigger is depressed; and
(b) fully automatic — for as long as the trigger is depressed the weapon will

continue to fire until its ammunition is exhausted.

These have the problem that the operator of the weapon doesn’t have any flexibility in the
speed of operation of the weapon so that he can determine the optimum speed of delivery
of the rounds for maximum effect, and for maximum efficiency in the use of the
ammunition. For large caliber weapons, the rate of usage of the ammunition is an
important factor as the weight and bulk of the ammunition may make delivery of further
supplies difficult, particularly under battle conditions. A single shot operation may not be
sufficiently speedy to achieve a satisfactory result, and fully automatic may be so
wasteful of ammunition so that the ammunition supply is exhausted before the mission

has been successfully concluded.



regul ati ng mechanism particularly for use on automatic weapons. A further
obj ect of the present invention is to provide a firing rate regul ating
mechani sm for weapons that is relatively easily adjustable by an operator
during a mssion. A final object of the present invention is to provide a
firing rate regul ati ng mechani smfor weapons and whi ch can be adjusted

‘bet ween single shot and fully automatic. Sunmary of the Invention Wth the

b t bjgcts.in mind th ent invent| id fir
Tate oot 5 MeteREL R PublipilcPiencof e Pty BFL)IS: RS Eihg Kl St
one val | ranhtmgGiédhafiRin, PaftRulafly BorsisednHitonid wda]po@sxi al noverment relative

to the firing rate cylinder and substantially sealingly engaging the
cylinder bore, the piston noving froma first position to a second position

post1 on 4 bries et St pRBF YR it b BTGP R Rl bR b o

passage theweipbhothghisabltibely easignajrtdbieby arcoperaot @diet @idsidhl flow rate
control neans such that upon the piston noving axially fromthe first
position to the second position it acts to force air in the firing rate
cylinder g [ . 10 I ; ing

bl e o et eBlect BB ReBATARRon R blide p BB AR mERBRRIL D
t hus t he weapensaihd whiehreat beoddjistes] Etweansingle elictaad fyily dutematic. f | ow rate
control neans includes an end bl ock nounted to an end wall of the cylinder,
and an air bleed rate cylinder to vary an opening of the air passage. The
air blee EQ,C(M{ nffps have an inner end that is angled relative to a
| ongi tudlgrlllgﬁha S tg?qﬁee air bleed rate cylinder. The angle may be in the
range of from30 to 60, preferably 45. The piston nmay have an el ongate rod
nmount ed Mith thecabavgcand othoreabigets i maingd the Prespit ipyertiontproviges & firingreate t he

el ongat e Hnavl - di . r . L SC ocat i ng
Wi t hin tﬁ{g%%t@gn%g%aa?l esg{c?/lﬁl %‘é@a ﬁlﬁﬁeg g{&gcctyggé/&g{ea’vé&gggtn I??[cor}eeﬁ'gitli%@ o the
el ongat e cyliriier Borepa pstdnaxnouatyd foe aaial avivesientaelativotonhe firiag date tylinder ahdngat e
rod, the connector havjng a generally shaped. body and_a stem connected to
the. el ongueEnay seAlEl Serule deatintes bEF AT PsiONpGaE ROETH At ReVBoRy and
havi ng abhasidng pHRAISA ds Risal® of BFIrHRAand PVisH Bom! e sBE&RN FHRMIoRToand | at
portion for sliding under a campin, the flat portion having a |ength
subst ant fizgt| positipn twaamable at fusthen Visimgh theofit least pnes wall, havieg eh iy passagod may
have a | gck pin extending tr r er et and hbeyond a ut er
surface et 8?1‘8(@1?13 Ch gar,aﬁpﬁ\éecpgxg{&eg JrE]& aé‘naé‘l;g‘?‘gggﬁe iy og&r&l %?g’ts sgﬁéﬂ'@i oove
in the fapéetHeopietohaneviay artallydieth ithe dirst rpositioR b thé sédoad Posifigatieadtoto about
its longitudinal axjs. There nmay be provided a rod biasing nmeans to
f or war di JOTEF a8 i W@)%JW@%%’%P&%@WEQP%T PASEREE: g ainflon ra%fgcm@.ei 38 ng a
CONpr ess halo Shk!tH e ARSI Yo P4r9¥Rlait ABWSHRBRUEN BRGiAastHR ah TR H
t her eof ; t’l% cgrrprgggjlﬁqn sp?‘i‘lﬁg aet11 Its forwar ghend lg%ar?t ctalilng theep‘tEéj
connect opf mawemertt of the pistan. end contacting the frane to bias the el ongate
rod forwardly. A trigger |lever may be pivotally nounted to the frane, the
trigger |ever having a projection at its upper end for engaging in a step
in the ebgasfgably, thedir {6\ rate $6nthdlyméans lintdedes an A0 blatk bk to@dEndansl] a
pi ston washer attached to, the disc, the piston seal having a central
openi ng i [ e ially
i ng of the qyfinder; and ay piriblsed faterqylipdenipyaphan ppeinghokibgain passaggeThadi al |
rel ative IS %}:@4 [ » : P axi al
m sal i gnfrai:re(r?l)%ete(t;?r at ﬁzﬁ%(?és}éﬁ it vlgr?!-n P ﬁ%&felﬁg?ln&é§§%;géédgr§ m:ﬁggg(?fg %lett@ilhrl ngS rate
cyl i nder ofithy airdbleedaatearytinde] The angleiiapdpean theaanger afl fyore 30ttodiOAprefetabiysi on,
the air ngssage allowing air to pass froman interior of firing rate
cylinder®o a hollowinterior of the rearwardly extendi ng extension. The
end block is preferably mounted to the firing rate cylinder such that the
rearwardl y extending extension |ocates in a central opening of the end
bl ock, t Abe pishanr miay dpre anglengdtictiod meuntedafodirgcipsocalmpvement tvdthén arframae h

[] ﬁ\e“ ng ab(s)rled 3’1"9 Ia %a}nhe, %hg Ie o%tgatterr%gsﬁla%gnsgeaOcﬁsei:natng ’rc.ae;rhg'\ndf {hre§etof,081%ncﬁigg 'n




4 side'wall of the central opening being operatively connected to an

I nterior passage to enable air to pass to atnosphere. The end bl ock may
have a control passage in which is nounted the air bleed rate cylinder, the
control passage being operatively connected to the hollow interior by a
second transverse opening in the side Wall of each of the central opening
-and the rearwardly extendi ng extension. The air passage may have an openi ng

to the haollow interior, the opening_being able to be selectively closed,
ful l'y opdfeaiinggyithin the; fing ratg Sliager B@e 5 anavche seenthe Telntvlobe clopgale
cylinder,fjhe cl osed opening corresponding to single shot firing, and the
fully open opening corresponding to fully automatic firing. The firing rate
regul ation nmay be during the firing stroke of the elongate rod. Description

of the Drawi ngs, I n order that the inyention y be clearly undeystood and
eadi |y phEORTRlSr B arhea e Bdorwars enaobihe e kihen s dbs EXSEE BaYiRERer r e
enbodi Menfengfhily hﬁs}%e?f %323{ Iragetr,%rgtérﬁ rbonh&t%ecﬂ&f%'e%ﬂg%& igﬁg reﬂerwlbulagrazz&&ence

to the acconpanying i ive drawi ngs, In which: Figure
per spect ipieotallemoutited mithin thebgdy atd hadyghdidsing memb aobanthosecauspwandtyh a

weapon (npt shown in | 1), Eigure 2 is a top.plan_vjew.of .the chani sm of
i oure 1 te-sc Pavine A lab bortin SoCklidine wacer i if g ok 85T Ph d Ve & Ert o

di r ect i oRypdtarRially'\¥e same 3AhdinBVérRent of Medpistn4 i s an enl arged perspective
view of the firing rate cylinder of Figures 2 and 3; Figure 5is a

| ongi tudi nal cross-sectional view of the cylinder of Figure 4; Figure 6 is

a perspegtive Vi | . ' ' . Figure
7 Te ot e fonip® malhatk & 160 - BhEnE Kb ey el B AT ot BN i, It
Fi gur e 5;outergutace®fitles eomgtesiodcthie Veckvpinehgdginigdia aeledstune@toofe ihitlgufrage 2 and
3; and Figure 9 is a crogf -sectiogﬁl view al gng the lines and in_the
di r ect i obOHs toresRErodational movement of the elongate rod about its longitudinal axis. There

may be provided a rod biasing means to forwardly bias the elongate rod, preferably the

rod biasing means being a compression spring mounted around the elongate rod at the

forward end thereof; the compression spring at its forward end contacting the connector,

and at its rear end contacting the frame to bias the elongate rod forwardly.

A trigger lever may be pivotally mounted to the frame, the trigger lever having a
projection at its upper end for engaging in a step in the elongate rod. The disc may
include an annular piston seal and a piston washer attached to the disc, the piston seal
having a central opening of a diameter sufficient to enable the piston seal to move
radially relative to the disc to enable the piston seal to compensate for any axial

misalignment of the disc within the firing rate cylinder.

The firing rate cylinder may have an end wall including a rearwardly extending
extension, the air passage allowing air to pass from an interior of firing rate cylinder to a
hollow interior of the rearwardly extending extension. The end block is preferably
mounted to the firing rate cylinder such that the rearwardly extending extension locates in
a central opening of the end block, the central opening and the rearwardly extending

extension each having a side wall with a first transverse opening, the first opening in the



- 9 on'Figure 8. 5 Description of the Preferred Enbodi nent The firing
rate regul ating nechanismas illustrated is for use with a 40 nm autonatic
grenade | auncher ("launcher"), although it is suitable for use with any
aut omati ¢ weapon or ot her apparatus using expl osive gasses for operation.
To refer to Figures 1 to 3 of the drawi4ngs, there is shown a franme 1 for
‘nmounting onto a receiver body (not shown) of a launcher. Munted within
cylindrical bore of fra 1 for reciprocating, axial nmovenent relative
‘thereto isideawphl af dhe 2¢mﬁé>p5m§sobw% H%@a%YFIBéFBW&SEeg fooRn Wferigrinessagaitec 18
at a rear I d a connector 4 at a forward end 27 of rod
17. As sﬁgﬁgaﬁﬁgggﬁsgqﬁs}ﬂs‘&i@ht egral with rod 17, but it my be a separate
conponent securely attached to rear end 26. The disc 18 is eccentric
relative _to the {og 17. . The connector 4 is s _cEr,eI att(fﬁged,to forward end
27 of rodhe7enghhlogksmay hake 2aremfrolasiies lsow§1° gs dnaunieq fhe gifebleed &ate 29
t hat eng N1 Gl ! i I i ndi ng
into rod%ggﬁqégbg?f orV\/é)??Qgéyr% é%ginsaénﬁgﬁﬁg}dggléldgg%gpigcﬁ&%%#%wogh%ﬁ(y gear 3
i s pi vot atdopdnivamsverde wipehing inothe $ige byalh oficackk ®f thkeceptrahoperihg fandctheon of

Spr ng 5L Sisie exehsidh e At PEonee SEvaYsat ondie B W bmages O
sear 3 URNYR#&Y, Yhe spRAIngdelisatie id B¢ sa@?&iifkl?[]blé’s?d{ fadly dlpﬁnéﬂf, oPpAr8RY Blosed
en of trave

substantially the same as the axial of piston 2. Rod 17

has a | odl rpation of thetainbieedyrate eylinder dkg Glosadeonsningogtespondingspsingle stotout er
f . th d t hat. Di s in at |east
o oove. ( ASEEoT S Ay iba'opRhink S BhaRl o ARLEIRIRER AL’ VS ovement of

rod 17 relative to frame 1 is axial, and rotational novenent about the
| ongi tudi_nal_ axis of rod 17 i revented. Preferably, there are two
di agonal IWae Sisingdnteaegiaiinpgaay %(E‘é‘mﬁtﬁﬁ%élpgﬁﬁﬁker%ﬁgi?k’égatpf%d-f ront end 27 is
a conpression spring 13 that, at its front end, pushes on connector 4, and
at its rear end presses on frame 1 to bias rod 17 toward the front. 6 A
| ock scr ®wséripiauotthedrasringd ar pi ston seal 7 and piston washer 8 to disc
18. Piston sea has a..centr al eni ng 2 f di tet |larger .than the
di anet or TopEh el e RvaipoR A e GBEY PRsthenR o R e BradBital o8igh o
radi al | 'y theé akillv BowObd fdesciibedka tppefefbd RRRIIBNEMA ot ihe pidsadt Hvemidngnagnt of
the disc 18 within a firing rate cylinder 9. Figure 3 shows | ock screw 6
bef or e i descsiption pging with refesence to thepgeompanying illygteative draydngs, dy whicher wal | 30
with a bore 3% .Pist : j ; i+l %E}E [ with
bore 31 and t%&%ﬁ %?téé\igﬁ?!gﬁé efitlrzle 19 %%‘g‘gi gl?lﬁg lﬂ%é%%%éﬁm&%? 1f":indfg ggsree and
t hus escapveagon (rovslgdwri inefullpen end 22 of the firing rate cylinder 9. Due to
the action of ri 13, seal. 7 i, bi ased. towat.ds the open end 22. Firing
rate cylinder ﬁﬁﬁ?@%%&?é@@ﬁ&ﬁ?mﬁ%‘wglo' gP’i?ol_es a rearwardly
ext endi ng ext gQKir®D iB2 crosfBectiohalPdew aliihg3He HhésOad iflithe didedbion Bf birdiws Bhe
interior of firing rate cylinder 9 into a hollow interior 33 of extension
32. The 8marligweR:; 11 has a nunber (five as illustrated) of holes 23 for
attachnment of B8R L Sl : 'Iﬂfﬁa ifng in
whi ch ext ensi gﬁélg%‘thgc?gt es éer?(ég}é%e%{s}?%\ﬁ%eiwaﬁ%ézﬁ? [ éﬁ%ﬁﬁn@ﬁ@? Fp%? e%si on
32 has wahd3a first transverse opening 52 that aligns with a correspondi ng
first transverse openi 34.in side wall 51 of central opening 35. Opening
35 is operati &éﬂ‘?e gbsrﬁlg’g‘ggﬂfhf‘ cLosssaetinakyle a?sféléeg‘évtl e‘jt‘?fgﬁ%,g“rie sturn, is
open to the apRPHN £pébpdctive PRW Santkir blbdH faft] J1iHEY: FFighed? RA$S; from
cylinder 9, through passage 24 to hollow interidr 33, through openings 52,
34, interior Xigurpdsisaglngiudinaldcrosstseciional vigyp o€ tke airbdeaghrabocylowder of End
bl ock 11Fhas _control passage 42 that is operatively connected to holl ow
interior %‘r‘bs’ a second transverse opening 3 5 in side wall 51. Located in
control passag 8iiga Pergieeiveliew fithe EddblbclBIFighires S aa8 32hid bl eed rate
cyl i nder 43. % inder 43 is able to rotate relative to end_block 11 about
the | ongit udi FtguraRiisa efoseysecteral vigsy alapg thedings inad inpthesliregiieon efasrawd 9 nder
43 has a_ leﬁgﬁ{% | ever 10 securely attached thereto. Cylinder 43 is of a
ute 8,

maxi mum axi a ent such that it can enter hollow interior 33 and

conpletely cover the opening 52 of passage 24 into interior 33. In the form
shown,



cylinder 43 may have an interior 44 that is hollow, or solid, as desired.
Its inner end 45 is at an angle to the |ongitudinal axis of between 30 and
60, preferably 45. In this way the cylinder 43 has a different wall |ength,
froma largest wall portion 46 to a shortest wall portion 47. Wen | ongest
wal | portion 46 is over opening 53 of passage 24 the opening 53 is

-conpl etely bl ocked. Therefore, no air can flow fromcylinder 9 into holl ow
interior 33 and then to atnosphere. This equates to a single shot (a

-sem -automatic) setting. ' However, no air seal will be perfect so there

w il be al)é:slcﬁ tibf 3K aRtep Uerdld En{ﬂoAﬁﬂ% pperator naintains their finger on
the trigger roan extended peri od, the 1 oss of air may be such as to cause
a furtherTHei fisimg ratd Inegulatimg rhedbanisfroas ilhistrated i égrpese with la 40eman dutohatiqual ity
of the air seal, and the rate qf air . |eakage. Wien shortest wall portion 47
i's over @wﬁ&@sﬁwg lamchﬁassaﬁﬁwuaﬁ it laiswt%ﬁ%quﬂlé%Wth;faysaum%gﬁeqsagsage
24, into i i jngs 52, 34, through interior
passage fgfamgﬁgb?%&g%%%é rké%%%l%sﬁggg}t)?gﬁ%fl. This corresponds to a
fully automatic setting of the weapon. By rotating cylinder 43 between the

two extr s .46, 47 an rator.can control fhe flow of .air, and therefore
the f1ri g EFdo FIRERL! by obegiiaWEes hers 1s shown adrams, Wi mownEnE A1  enes

46, 47. Ascedtr dblif (MAkhdeny FdRinéHRANMBESE Widit cARdritAURe BREaRe 190r
vari abl e opening or openings in cylinder 43 to align with passage 24, air
passi ng trmlmga:tnmoamﬁmp' verpent gelative theyate i@ pistps e [pigien A hgy awelongae
therein to i h: | 4 v " no o) vi.de a
vor o reaT i ANRTLE Bl o RERREF, ahs HRbpGir A G Yot 2y 857 b1
appr opri abd 13As sipwp aetadisa e RRdniegril mith doé 17pnatieday be apeptrate cd@dpoddits nmay
al so assist in retaining cylinder 43 jn position in Patiéage 33. A further
openi ng Secusely afached 4 reaeand 46-Jlihesiscr 15 is legesntricslative tosthe 80d her et hr ough to
assi st the case of rotation of cylinder 43. In this way the rate of air
flow t hrough the passage 24 is controlled - by the selection of the

r ot at i ondlhepoandctarrd BfseaytlyrattachefiXotforwardend B2 of pehil hgnd Baod geresalhgb- 24 of

t he appropri gte ,size. Upon .an rator selecting the ropriat.e

bosi ¢ | on SPEREAEDEY Afand adbrealil BB APRR bag S Bosors Pl et B o
noved axihald I8 HgallyeiteddingitArddeBrbmforw4d ehi 271agd %iﬁg_&;‘&ﬁc@ﬂﬁ’c WAithirp@ the
initial stages of the firing process. In conseguence i sc, 18 noves

r ear war dily- Arseas/3 ispiptally nigpatadowithisy borly 28 by  pinc30. Thedrinsinal funstien of

t hrough aj i ! : : By
sel coti nactAR nEaaed thor R oul RARED QbpiitiroR sbRClardh SR Flblted Y,
of air t o pmf dnderpasidagy 28 £ngages seardedndrhiases skar Thpwatdher 8¢apBchad atflat i nes
the rate of.trgvel of .pistan in.cylinder 9. Wien the seal 7 ves axially
f or war di WO f?g&?th‘é oﬁéﬁn@? ﬁ‘é’é{a(?flaﬁ%g’ef e e %glslgr,’gtgi(’? “@%{ﬂr&é’éﬂ?‘ér t he
cylinder29 in the reverse order. The spring 13 is of sufficient strength to
return the piston 2 to its default position and to overcone the air
resistance in entering the cylinder 9. Atrigger lever 14 is provided to
oper at e y R i 3 i i res sition
by & careRor L ih 4. BEK 112" tng WAL dleferlofBE anl eyl 1 bufdf

proj ect i eurfafe dflil rodriFespaRatithe bk pirp1 Béngages mcht leastdrergroove ot shosin) dri

neutral positjo as shown. Upqn the weapon's. tri r .bei ng operated,
trigger E}é"v@?ﬁ BP@B’F@ lag'bgl?s ‘é’fﬂP ﬁt?l (El_ljég’oé’ﬁ’%fﬂ%‘fsfrﬁﬁq &?g‘g?ﬁl%mM gé‘hﬁ%{ s from
step 37. oM\ réthiSndl nBveldeft AV HRSRDLBRuERAL £8 diSrodS] ﬁfs_ﬂrév%n{h?ﬁ}ﬁl’[-éitragfg, rest

position. The recoil spring fromour related application w act
conpr essithene axertwoglid®@nally pppasie granves Extengling aroundieodr Bhat itsofretand 28ds 17 and

seal 7 will approach _.en |l 25..Thi s .conpresses th ir inside cylinder 9
and T or ceSoRDRASR AR (it IR o BRGE RS Binltfon 2 rd AT S FaRng
stated abpusSes dnRarhél ¢ Biks FoAVIEN@Mardthe Fiont.on 2 is controlled by the size
(cross-sectional area) of the opening 53 of passage 24 due to the
rotational position of cylinder 43 selected by the operator. As a result of

the rearward nmovenent of rod 17, connector 4 is pulled rearwardly. Sear 3
therefore noves rearwardly until a campin 16 attached to the receiver body

(not shown) forces sear 3 downwardly to di sengage froma recoil inertia
rack (not shown, but shown and described in our related application). As
the piston 2 and the recoil inertia rack are |inked due to the operation of

the sear 3, as long as the trigger is activated, the firing will continue
at a rate determned by the rotational position of cylinder 43 sel ected.
Upon t he



9 trigger being released, the projection 36 will engage step 37 to prevent
further novenent of piston 2, and thus firing will cease. The flat portion
39 is substantially the same length as the length of travel of piston 2 so
that as piston 2 reaches its innernnstﬁgosition in cylinder 5, campin 6
will force sear 3 downwardly. This near’s the control over firing rate is on
the firing stroke. Therefore, the rate of novenent of flat 39 under pin 16
is that which is caontrolled. Whjlst there_has heen descrjbed in

t he
f or egoi ng dRECHAIHY i0oiFcured ABraBRRIaH PistAsotRhé nd gristom wvasher b dise &nPistom i t
w | | undegsit Y, S j b a; L.aki Qns or
o 1 cat s i Rechbf et A6 alidditel BpANAThE BahelFPR! HEShitlc OF
depart i ngwvdshem8t ke thatethenpisionv easheon8 chhempve edinlly nrelative ao thet sk o0 all

features disclosed either. individuall or .in_ all. possihle permutations and
conbi nat iSGRPEnsaia orreny exigh fisalignmens 4f g dise 48 gl  firipe e rtinden o
i ncl udi nQ?i%%é'Bf SKvs BER sepébt BARForBaY is@lgltidRaRE. ORgindahie Middé 6 Hak Rder

bore, a pisSton nounted for axial nmovemenf relative tothe firing rate
cyl i nder cytinderuiall Jhwithld fore 3d} Pistin/seahd podvidest hsubstantialtjeair tightseal mathpi st on

moving froma, first position to a sec ositign a S of a firing,
T o era 31 flas BRIt i DR RS BetwBET el f Aoty 420t huf sasping ' "
further fihioupl theldpen ehd b2 @sthedithghate cyliaddrid DR ttHe A58 8P §pringerctéu gugh
and being operatively connected to an air flow rate control nmeans such that

upon t he ipbiasestopsrdsile epangnd\?2f rom the first position to the second
position it acts to force air in the firing rate cylinder through the air
passage, the air flow rate control neans being able to be adjusted to vary
the air fRigng ratt ecylinderugaldohhasian epdswalp@5athet tiduleddshe réaivarddy ertendingnt of
the piston, 2 Afiring rate regylating nechanismas clained in claiml1,
wher ei n tCHENSPR 3?I-&9$%Paés%rﬁ4rag1°%rf§ Past %ég; eyt firivgatg syHedd to an

end wal | ooftd dRolfod infdRr 33 df ExikhéibRg2r at e regul ati ng nechani sm as cl ai ned
in claim2, wherein the air flowrate control neans includes an air bl eed

rate cylinder to vary an opening of the air passage. 4 Afiring rate
(o9 o o TR T T BT R HRIS B AR BB AR o
t he sight (not shown). It aso has a central opening in which extension 32 locates in a
substantially air tight manner. Extension 32 has with a first transverse opening 52 that
aligns with a corresponding first transverse opening 34 in side wall 51 of central opening
35. Opening 35 is operatively connected to an internal passage 40 that, in turn, is open to
the atmosphere at its bottom 41. In this way air can pass from cylinder 9, through
passage 24 to hollow interior 33, through openings 52, 34, interior air passage 40, and out
to atmosphere through bottom 41.

End block 11 has a control passage 42 that is operatively connected to hollow interior 33
by a second transverse opening 35 in side wall 51. Located in control passage 42 in a
generally air tight manner is an air bleed rate cylinder 43. Cylinder 42 is able to rotate
relative to end block 11 about the longitudinal axis of cylinder 43. At its axial outer end

the cylinder 43 has a selection lever 10 securely attached thereto.

Cylinder 43 is of a maximum axial extent such that it can enter hollow interior 33 and

completely cover the opening 52 of passage 24 into interior 33. In the form shown,
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In this way the rate of air flow through the passage 24 is controlled — by the selection of
the rotational position of cylinder 43 to have the opening 53 of passage 24 of the

appropriate size.
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gger lever 14 is provided to operate the firing mechanism (not shown) and is biased
to the rest position by a rear torsion spring 15. At its upper end the trigger lever has a
projection 36 that engages in a step 37 in rod 17 when in its rest or neutral position, as

shown.

Upon the weapon’s trigger being operated, trigger lever pivots about spindle 38 so that
projection 36 disengages from step 37. At this time the compression spring 13 is at its
neutral or rest position. The recoil spring from our related application will act on
compression spring 13 to force piston 2 towards the rear so that rod 17 and seal 7 will
approach end wall 25. This compresses the air inside cylinder 9 and forces it out through
air passage 24 and hollow interior 33. As is stated above, the rate of movement of piston
2 is controlled by the size (cross-sectional area) of the opening 53 of passage 24 due to

the rotational position of cylinder 43 selected by the operator.

As a result of the rearward movement of rod 17, connector 4 is pulled rearwardly. Sear 3
therefore moves rearwardly until a cam pin 16 attached to the receiver body (not shown)
forces sear 3 downwardly to disengage from a recoil inertia rack (not shown, but shown
and described in our related application). As the piston 2 and the recoil inertia rack are
linked due to the operation of the sear 3, as long as the trigger is activated, the firing will

continue at a rate determined by the rotational position of cylinder 43 selected. Upon the
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trigger being released, the projection 36 will engage step 37 to prevent further movement
of piston 2, and thus firing will cease. The flat portion 39 is substantially the same length
as the length of travel of piston 2 so that as piston 2 reaches its innermost position in
cylinder 5, cam pin 6 will force sear 3 downwardly. This means the control over firing

rate is on the firing stroke. Therefore, the rate of movement of flat 39 under pin 16 is that

which is controlled.

Whilst there has been described in the foregoing description a preferred embodiment of
the present invention it will understood by those skilled in the technology that many
variations or modifications in details of design or construction may be made without

departing from the present invention.

The present invention extends to all features disclosed either individually, or in all

possible permutations and combinations.
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A firing rate regulating mechanism including a firing rate cylinder having at least
one wall and a cylinder bore, a piston mounted for axial movement relative to the
firing rate cylinder and substantially sealingly engaging the cylinder bore, the
piston moving from a first position to a second position as a result of a firing, and
moving from the second position to the first position to enable a further firing; the
at least one wall having an air passage therethrough and being operatively
connected to an air flow rate control means such that upon the piston moving
axially from the first position to the second position it acts to force air in the firing
rate cylinder through the air passage, the air flow rate control means being able to
be adjusted to vary the air flow rate through the air passage and thus the rate of

movement of the piston.

A firing rate regulating mechanism as claimed in claim 1, wherein the air flow

rate control means includes an end block mounted to an end wall of the cylinder.

A firing rate regulating mechanism as claimed in claim 2, wherein the air flow
rate control means includes an air bleed rate cylinder to vary an opening of the air

passage.

A firing rate regulating mechanism as claimed in claim 3, wherein the air bleed
rate cylinder has an inner end that is angled relative to a longitudinal axis of the

air bleed rate cylinder.

A firing rate regulating mechanism as claimed in claim 4, wherein angle is in the

range of from 30° to 60°.

A firing rate mechanism as claimed in claim 4 or claim 5, wherein the angle is

45°,
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frame bore through a frame, the elongate rod having a disc at a rear end thereof,

the disc locating within the firing rate cylinder.

8 A firing rate regulating mechanism as claimed in claim 7, wherein the disc is

eccentric relative to the elongate rod.

9 A firing rate regulating mechanism as claimed in claim 7 or claim 8, wherein a
connector is attached to a forward end of the elongate rod, the connector having a
generally U-shaped body and a stem connected to the elongate rod; there being a
sear pivotally mounted within the body and having a biasing means to bias the
sear upwardly, the sear having a flat portion for sliding under a cam pin, the flat

portion having a length substantially the same as the movement of the piston.

10 A firing rate regulating mechanism as claimed in any one of claims 7 to 9,
wherein the elongate rod has a lock pin extending transversely therethrough and
beyond an outer surface of the elongate rod, the lock pin engaging in at least one
groove in the frame bore to prevent rotational movement of the elongate rod about

its longitudinal axis.

11 A firing rate regulating mechanism as claimed in any one of claims 7 to 10,

wherein there is provided a rod biasing means to forwardly bias the elongate rod.

12 A firing rate regulating mechanism as claimed in claim 11, wherein the rod
biasing means is a compression spring mounted around the elongate rod at the
forward end thereof; the compression spring at its forward end contacting the
connector, and at its rear end contacting the frame to bias the elongate rod

forwardly.
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wherein a trigger lever is pivotally mounted to the frame, the trigger lever having

a projection at its upper end for engaging in a step in the elongate rod.

14 A firing rate regulating mechanism as claimed in any one of claims 7 to 13,
wherein the disc includes an annular piston seal and a piston washer attached to
the disc, the piston seal having a central opening of a diameter sufficient to enable
the piston seal to move radially relative to the disc to enable the piston seal to

compensate for any axial misalignment of the disc within the firing rate cylinder.

15 A firing rate regulating mechanism as claimed in any one of claims 3 to 6, or any
one of claims 7 to 14 when appended to claim 3, wherein the firing rate cylinder
has an end wall including a rearwardly extending extension, the air passage
allowing air to pass from an interior of the firing rate cylinder to a hollow interior

of the rearwardly extending extension.

16 A firing rate regulating mechanism as claimed in claim 15, wherein the end block
is mounted to the firing rate cylinder such that the rearwardly extending extension
locates in a central opening of the end block, the central opening having a side
wall, the side wall and the rearwardly extending extension each having aligned
first transverse openings, the aligned first transverse openings being operatively

connected to an interior passage to enable air to pass to atmosphere.

17 A firing rate regulating mechanism as claimed in claim 15 or claim 16, wherein
the end block has a control passage in which is located the air bleed rate cylinder,
the control passage being operatively connected to the hollow interior by a second

transverse opening in each of the side wall and the rearwardly extending

extension.
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<:>?@\BCDEFG'"\JM@E)%§£E§§% opening is able to be selectively closed, fully opened, or
partially closed, by rotation of the air bleed rate cylinder.

19 A firing rate regulating mechanism as claimed in claim 18, wherein the closed
opening corresponds to single shot firing, and the fully open opening corresponds

to fully automatic firing.

20 A firing rate regulating mechanism as claimed in any one of claims 1 to 19,

wherein the firing rate regulation is during the firing stroke.



