13/10/2006 1 Firing Rate Regulating Mechanism Field of the Invention The
present invention relates to a firing rate regulating mechani smand refers
particularly, though not exclusively, to a firing rate regul at ilhg/10/2006

mechani sm for use with weapons. Refer eEce to Rel ated Application The
nmechani sm of the present invention may be used with a weapon to which is
fitted a recoil mtigation nechanismt he subj ect of our co-pending

Si ngapore patent application Recoil Mtigation
Mechani sn filed on 13 March db‘?g?&(sﬁ 8‘%8& &ﬁﬂsp’catlon") t he
contents of which are hereby incorporated by reference. Background to the
weapons having a repeating function (as distinct from

| nvent i on(%\!&h nor mmal

manual | y e ﬁ@tﬂ%ﬁ @hs such as, for exarrpl e, bolt act ion rifl es
nortars, re di st ratiqn:

sem - aut o P?a?esrlitn ﬁ;emlo{;] ?@L&t@sfb ﬁltl rate rlpgjll &?g Pg‘i} &%m?% 3f=he

trigger ﬂmugbpom:shﬂlvebr mﬁﬁng fe@é re@ﬁwtdlgﬁﬁcﬁdi'ﬁlﬁ fdr‘iﬁ@ﬁvxth%veg seéssed; and
(b) fully automatic - for as long as the trigger is depressed the weapon
will ~continue to fire until its amunition is exhausted. These have the

probl em t Raferédie tgmjﬁg A Liig, weapon doesn't have any flexibility in the
speed of o eratlon of ‘]2 p&ezﬁp@ﬁl so that he can determ ne the optinum speed

of delive mg¢hanism oﬁthnqxesremrmnmuorrmnayemef et withe weapor TR Isehitddci ency

in the use g |on . large cal i ber weapons, the rate of usage
of the an%?ﬂ F‘i‘%ﬁ?‘“’g e e é‘ﬁlleqi Q€ O8F cargending Singgpere patenbupplicationt he

ammuni t i bRy 208809 798181 foe F‘Re&ﬁl Mmgﬁﬁ&'i MeHRRLLS Tl &I h wgarrch Potlor ¢ §u;fr'eﬁ[ : g

under battle conditions. A sing ot operation may
speedy t delateliapplication’dy ﬂ@fcamemswf wignhl are hermbly i‘mbllpybrmd h;mfera:caay be so

Background to the Invention
With normal weapons having. a‘-repeaﬁng function (as distinet from manually 6perated
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 thgt the operator of the weapon doesn’t have any flexibility in the
speed of ope'ration 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 dehvery 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.



wast eful of ammunition so that the ammunition supply is exhausted before
the m ssion has been successfully concluded. 13/10/2006 2 It is therefore
the principal object of the present invention to provide a firing3fa0£2006
regul ati ng mechanism particularly for yse on automatic weapons. .A further
object 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 nssi f4 nal. object. of e present invention s to provide a
firing r a'[q & @e@éﬁegoﬁ r%gﬁengﬁlgﬁf gh\eﬁ%o?tt HWEEE% B¥RURR; ehPioxkled Fag retee d

bet ween sirghlatishmbctabind, phititulty Fraisk 6n aHSHFRE Welporshe | nvention Wth the

above and other objects in m.nd the present invention provides a firing
rate regulating mechanismincluding a firing rate cylinder having at | east

one wal | Gher o ' -..a piston mounted for axial povenent,
rel ative ?g the f ?Jr% Hn(;g}qﬁép %%%:@Ilﬁ“ﬁegg?n 59 Prevyifie gé??ie@@%tfqgﬂrzga@ﬁgagi ng
t he cyl i nder wbaoss thahi rﬂhﬁﬁﬂﬁemyiaﬂﬁsﬁabkmy%nfdpéﬁtormﬁhé hOMssib® @ second
position as a result of a firing, and noving fromthe seconé position to

the first position to enable a further firing; the at |east one wall

havi ng an AhhIRBReASSH . . }.Ng-operativ connected to an
air flowrate control ?ré%‘rglésrﬁtslﬁl}rgﬂ{f‘?[glas? 99&"3’2‘*& E?ﬂ%‘?%{az‘?%ﬁﬁﬁﬁ% s|%p £ rom
the first wsapirsiand whichtdae beedimsidd peisieth singleishoRgidFullPauth@age air in the
firing rate cylinder through the air passage, the air flowrate control

means being able to be adjusted to vary the air flowrate through the air

passage agfmuntiiy of Bife Idkftiop! Movenment of the piston. Preferably, the:air
flowrate 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. TR@ thgiaboys ard othgr ebiegtsiinduindrthy presewt mmentivneproeidds b ifaingi mitengl ed
The angl e

a

o e BB 3 B 1 b o
cylinder bore, a piston mounted for axial movement relative to the firing rate cylinder and
substantially sealingly engaging the cylinder bore, the pistbn 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 passagé
therethrough and being operatively connected to an air flow rate control means such that

upon the piston 'moﬁng axially from the first position to the second position it acfs to |
- force air in the firing rate cylinder through the air passage, the air flow rate control means

b¢ing able to be adj.uste;d to vary the air flow rate through the air passage and thus the rate

of movement of the piston.

Preferably, the air flow rate control means includés an end block mounted to an end wall
of the cylinder, and an air bleed rate cylinder to vary an opening of the air passage. The
air bleed rate cylinder may have an inner end that is angled relative to a longitudinal axis
of the air bleed rate cylinder. The angle may be in the range of from 30° to 60°, preferably
45°, -

. The piston may have an elongate rod mounted for reciprocal movement within a frame

bore through a fr_a.me,lthe elongate rod having a disc at a rear end thereof, the disc -



45. The piston may have an el ongate rod nounted for reciprocal novenent
within a frame bore through a frame, the elongate rod having a disc at a
rear end thereof, the disc 13/10/2006 3 locating within the firi®hglP4t2006
cylinder. The disc may be eccentric relgtive to the elongate rod. A
connector may be attached to a forward end of the elongate rod, the
connector having a -generally U shaped body and a stem connected to the

el ongate rod; ..t her i a_sear,. pivotally nounted within the body and
having a bﬁ’&%‘i‘%wﬁﬁiﬁﬁﬁe fiangraies IH’QQ%@F%%\MY&P%CCW%@W tadkg elangats | at
portion fogdsliding under a campin, the flat portion having a |length

substantially the sane as the novenent of the piston. The el ongate rod nmay
have a | ock pin extending transversely therethrough and beyond an outer

f fot t d. the lock. pi ing in at |east
Th et ol MR e 'S cordtel B iSO AR e o Hhe copaeripiBvioger about
its | ongi tgedemtty wma?gcg] by and ABterk RoRERWHI0BAhE efo?lgeggirﬁégi mgre"?’raggggts ar

forwardly hias the e gate rod, preferably the r br asi ng eing a
conpr essi divaiply mgupted within the bodiandkavindm hiasiag mednsito hiksethe kearwpmetraind

t her eof , . ' ' .1 ts forward. end ntacti,ng.the,
connect or w%%gﬂg{ﬁg ? ? 9r %ﬁ{)% g‘% Siigmgau&d%@c% & rf}%?rﬁa%tp(?‘@tmné? lengthgat e
rod for wasabsantially tHeggme ak theanioverienbef thi pta. | y mounted to the frane, the

trigger lever having a projection at its upper end for engaging in a step
in the elongate rod. The disc may include an annul ar piston seal and a

pi ston wa L SC. ol Vi a, central
openi ng. §P€ glog g%ﬁg%?a su ‘%eirhgllo% ? ﬁlt %xttée}ﬁg% tg&gﬂeer&gfg}e eEharg 8%?31?%&%99% an
radi al | y oeknsuriace ofthe klengats cod, thedoelbpia enyaging & Alcastale droovednpRNgahe f or

any axial, msalignment of the disc wthin:the firing rate_cylinder. The
firing ral?%re(E?/'P{eﬁ%gForﬁé?}laliWé’elé‘ﬁmé#dh‘i/ﬁwgqt?ﬁﬂdtﬂbphb‘tsgbﬁﬁ éxiy. Barendi ng

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
projectien at its upper end for engaging in a step in the elohgate rod. The disc may
include an annular piston seal and a piston washer attached to the disc, the piston seai
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 compenséte 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 exten‘sioﬁ 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 trausverse opening, the first opening in the



extension, the air passage allowing air to pass froman interior. of firing
rate cylinder to a hollowinterior of the rearwardly extendi ng extension.
The end block is preferably rmounted to the firing rate cylinderl 3(tA/202Q6
the rearwardly extendi ng extension |locates in a central opening of the end
bl ock, the central opening and the rearﬁardly extendi ng extension each
having a side wall with a first transverse opening, the first opening in
the 13/10/ 2006 ..4 side |1 of. the, central openin ei ng .operatively
connect ed s(uge gﬁui(’rﬁt& Fﬁq\%bé??gﬁ% beine sEbively gonne e‘g&%@t%“’a?%fﬂﬂért@. The
end bl ock dmmela@\t@p@sqgaﬁﬁ@bh&@ssage in which is nounted the air bleed rate
cylinder, the control passage being operatively connected to the holl ow
interior by a second transverse opening in the side wall of each of the
central o i the . rearwardly extending.extension. The ajr passage
nmay have 2121 Q‘o‘%@nlﬁfégk %% ﬂ%vehﬁlcl‘){}&f’y PR2ES B ,“%fq‘i‘elso’&?ﬁ?ﬁﬁ ‘g%iaﬁgblﬁ‘ﬁféat?o be

sel ect i velcylifidep s, cohttbl PaseitRBéing VpeRAvdly %bhﬂec&:ldoﬁ)eﬁ'ﬁ, héllow Rhdd %(Ug gf the

air bleed rate cylinder, the closed opening corresponding to singlé shot
firing, afieconddrangyqrse gpening peihegidsowal sforadhmaf the éanitdal/ opertingrand ahé i ri ng.
The firing,.r | QDB during the firing stroke of .th | ongat e
rod. Des %’rﬁ%@%%&% avméﬁﬁgtg)gh y %r&agsgge {4t f’?"i‘fea’} RoEHES 891 %ﬁolﬁ’é"’
clearly uineic; thedperify beiaglably tpbé stlodtvelyr dssel CRlly ORI or pAtiSTyecivdcdl now
be descri%gd a. preferred enbodi nent of the pres_en%( I nvention, the

descri pt i BhTE@ianPhthe pir blepd rain sulindst.ithe clasasomnsaing cerrespandingrtasingle shiotvi ngs,
i n whi ch: g L, B [ ' ' i LI rate

regul ati n%ﬁhn%%%gg?cs%ﬁ%( g?&ﬁaspgﬂﬁiﬂchﬁg?\b\&/\lgéggggnﬂ“?lggutos%%&ﬁm%'f ull); Figure 2
is a top plan view of the nechanismof Figure 1; Figure 3 is a

cross-seclional vjiew along th i nes, a in the direction of arrows 3- 3 on
Figure 2;1 e i%’mg rate reglﬂatlongmay l?e t.LIunng'the ?lging stroke of the elongate rod.

-Des"c,ription: of the Drawings
In order that the invention may be clearly understood and readily put into practical effect,
there will now be described a preferred embodiment of the present invention, thé
description being with reference to the accompanying illustrative drawings, in which:
Figure 1 is.a perspective view of the firing rate-regulatingmechaﬁi—sm for use with
a weapon {not showﬁ. in-full); |
Figure 2 is a top plan view of the mechanism of Figure 1;
Figure 3 is a cross-sectional view along the lines and in the direction of arrows 3-
3 on Figure 2;

Figure 4 is an enlargcd-'per'specti’ve view of the firing rate cylinder of F igures 2
and 3; ' '
Figure 5 is a longitudinal cross-sectional view of the cylinder of Figure 4;

Figure 6 is a perspective view of an air bleed rate cylinder of Figures 2 and 3;

Figure 7 is a longitudinal cross-sectional view of the air bleed rate cylinder of
Figure 5;

Figure 8 is a perspective view of the end block of Figures 2 and 3; and

Figure 9 is a cross ——sectiona1 view along the lines and in the direction of arrows 9

—~9 on Figure 8.



Figure 4 is an enlarged perspective view of the firing rate cylinder of
Figures 2 and 3; Figure 5 is a'longitudinal cross-sectional view of the
cylinder of Figure 4; Figure 6 is a perspective view of an ai r 15360/ 24006
cylinder of Figures 2 and 3; Figure 7 i,s a |longitudinal cross-sectional
view of the air bleed rate cylinder of “Figure 5; Figure 8 is a perspective
view of the end bl ock of Figures 2 and 3; and Figure 9 is a cross
-sectional view along the lines and in the direction of arrows 9 - 9 on
Figure 8. 13/10/2006 5 Description of the Preferred Enbodi nent The firing

rate I‘egu|msbﬁgnﬁﬂﬁhﬁ{ym‘§-§edEmuﬁﬁ&ﬁd is for use with a 40 into
automatic _grenade | auncher ("l auncher"), although it is suitable for use

with any aiieolidng stewsgplating snechenion aspifusteatedsisusr ngp with| 2060 wen gapsasict or
there is shown a

operation. fer =} to,3.0f th ,

a1 1 Srodh Bk BpURHERT abuo e B mlra6la 0o\ ST ary otz serhepn
Mount ed Wiok bihier applatabel st explisire@hsdes Bfdpdralion. 1 eci procating, axial
novenent relative thereto is a piston 2. The piston 2 has an elongate rod

17 with ' a disc 18 at a rear end 26 of rod 17, and a connector 4 at a

forward e t edas [ n with rod 17,
but it nagggéi%zri&rs}é ar gtltjatgé:;orrpong&[\{an%é(lizhlﬁ3 F‘y”* géff’gbetg r@gqnhgg&n%a The
di sc 18 i eeceivertddyi (ot sHosin) v€a lannthe. Modnted miﬂiﬁfcﬂﬁﬂﬂﬁﬂtﬁb&e of iame g qufF el y

attached to,forward end 27 of rod 17 and_has_ a generall shaped body 28
and a t hr B5HPERcatng x5 “!‘Wﬁ@%ﬁfﬁh’&@% thegetq ivppiston &aﬂhﬁ ngltqn 2 hﬁ%@d@dﬂgﬂﬂ nd

hol e 38 I [ and, bej
concent r o0t7 WitfGRER0, kil 8nd 6 offod (hd BRI £ R BRLSP % by a
pin 20. Tied lﬁr Ansh(pm thedist 1®is mfegra%e\mﬂa r8d 13, Idmmﬁa)bmia BEpagaté edrhponiept OUT

rel at ed R 9 ely attac 1&d to re]:carr %1% 2% QIl:hS Ido 1SC 12: Ie(?c ntric relatutrc t% the rod 17..

- The connector 4 is securely attached to forward end 27 of rod 17 and has a generally U-
shaped body 28 and a threaded stem 29 that engages- in a correspondingly threaded blind
hole 38 axially extending into rod 17 from forward end 27 and being concentﬁc with rod

'17. A sear 3 is pivotally mounted within body 28 by a pin 20. The pr_ihcipal function of
sear 3 is described more fully in our related appIication. A front torsion spring 5 mounted
to pin 20 and around body 28 engages sear 3 and biases sear 3 upwardly. Sear3 has a flat
portion- 39 that is of a length substantially the same as the axial length of travel of piston
2.

Rod 17 has a lock pin 12 extending transversely therethrough and beyond the outer
surface of the rod 17 so that the. lock pin 12 engages in at least one groove (not shown) in

- the wall of frame 1. In this way the only movement of rod 17 relative to frame 1 is axial,
and rotational movement about the longitudinal axis of rod 17 is prevénted. Preferably,

'A there are two diagonally opposite grooves. Extending around rod 17 af its front end 27 is
a compression 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.



to pin 20 and around body 28 engages sear 3 and bi ases sear 3 upwardly.
Sear 3 has a flat portion 39 that is of a |length substantially the sane as
the axial length of travel of piston 2. Rod 17 has a | ock pin 14341 @A@00pH

transversely therethrough and beyond the outer surface of the rod 17 so
that the |l ock pin 12 engages in at |east one groove (not shown) in the
wall of frame 1. In this way the only novenent of rod 17 relative to frane

1is axial, | nt. about. 4 he |.ongi tudi nal axis of rod 17
i s prevent eﬁ_lﬁgggc][rg&gﬁegﬁi%ét Eer e i;aﬁr ustofsei ’}a@‘@nﬁlﬁog Hspdst t dise d8vRiston
Ext endi ng_ asealifidas @ ceriffal adpehing 2 rafd dRA e latger thfin GRIHAGRE: Y ROUAY Jr°

, rend "presses

that, at its Lro t eg@, rgushes on connect or and at 1ts rea
on frame 1 Y& 8559 Gt 1the (Risken vasher Br e move/ rediallp Qelatibe Aol thekshagk ey 6

sectres, on npihdte Bk 88 STl AR

seal 7 has a Central opéning
the shank dfiguradsthews doctosartwais betferenic 3¢ Gillynaghiatedd Fifflg ff&\é%&iﬂ@é@ hgsna
[ ' nt of e disc

relative t he sh t ompensate for _any axial msalign

18 within gyﬁ"i“il%if Pﬁ"&ﬁgﬁt‘@%bw%f’%ﬁelr %’yﬁon $tal i msovidestrosbstantiallysair tightGeslefidl e i t

s fully tbeRtAEMd his drl gy L ade cylinder | 30 with a
S}j’r%‘g%f/si %ﬁa@{)}g)ﬁﬁ t a?]tg'le%f eﬂ@a/b?raﬁiﬁ aé\\gil““\/ﬁs[;ﬁ’m&)or e

bore 31. Piston seal

31 and t huSrgngintehersnaind 2¢ ofthefaingirag dytindeonDae ) the asish mﬁarﬁu% 13’%8@ 7§ guts e

escapi ng q h en _en 2 of the firing rate cylinde
action of %%E#%‘ggf%,r&stgg?m?enaébi ased towards the open end 22. Firing rate
cylinder 9 also has an end wall 25 that includes a rearwardly extending

ext ensi on P32 . An air passage 24 allows air to pass fromthe interior of
firing ratdnegptRdetindergd jalspchag amobndwalhn 28 thar inddde a axirasdlpexBRdigghe end
bl ock 11 : . f I lustrated) .of holes. 23 for attachnent of

t he rear le&gﬁ? H?ggtg&sa%;oé/%%gg??ag% Sﬁ‘é?"aa%éiﬁm@rz Iipraet ofdiring wksicykinder

ext ensi on93atd iwdlpwsinienion33 of extension 32.

The end block 11 has a number (five as illustrated) of holes 23 for attachment of the rear
sight' (not shownj. It aso has a central opehing, in which extensioﬁ 32 locates in a
substantially air tight manner. Extension 32 has- with a' first transverse opening 52 that
al'igns.with.a correspondipig 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 ipterior 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 5. 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 eﬁter hollow interior 33 and

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



substantially air fight 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 operativellﬁébaﬁé&%
to an internal passage 40 that, in turn, is open to the atnosphere at its
bottom41. In this way air can pass fromcylinder 9, through passage 24 to
hol l ow i nterior 33, through openings 52, 34, interior air passage 40, and

.hot . bl ock.. ] | 3
Chat i3 ondranon oerhRRIH gk dinis PR P i 388, FeGmetnd FERCVe, <o

openi ng 3%t ian anplieowhd lonBitudih ealsest Bobwes(° @hd BOS PRGBS 45, an ﬂﬂ?%?al ly
Is_an air bleed rate cylinder 43. "Cylinder 43 is abte to

air tight nner .

rotate r éﬂf‘gﬂqwef 83 &g asdierrntvalh bength, tfrom r dargest waillhportiax 46 tofa shyttesader
43. At it SuaXhakiouter [ [ . has a sel ecti | ever, 1
securel y 3@%%&883 gérg@gg I%I,{gplﬁn %ll} Pﬁgﬁ’.“s‘ﬁ"g? ?ewy?méﬂ%”%?@ﬁttgguch
that it capeming 63 isminmetelybleekedr TBaeRi noaRERh bR Hons MBIdet DO REMIWY 52

of passage 24 i?_}ng%# terior 33. In the formshown, 13/10/2006 7 cylinder
43 may halRegy ithsn t9ptipspheres {BES epates to @otingle shet Gessmisutondtis) i nner

end 45 i Sgetfho AoRBH Rl - | | p%'!ﬁ f t n_30.and

pr ef er abl §/e 4& II:I% thirinc%&é&f@?@%?%ﬁ%%?@% asl I?f %gﬁ"ﬁ? e\%ﬂ' Fg%gth,
from a | aegrestor malrtaipotheirdmgdton thearigharfoeai extwilell ppasd,i i 145 of Wiahay ONgest
wal | portion 46 is over ni 53.qf passage 24 the -opening 53 i-s

conpl et el Y BIGRLH “Hie? g‘ﬁ&’f&feggﬁ% i tg"é‘i"] F’b@ff%@é‘?}?ﬁ’wf depend ¢hehol | ow
interior @alignek ﬂi&%ﬁl‘s{e@l,&ﬁd@é?ﬂ@@aﬁfé&k&ge‘?quat es to a single shot (a

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

will be a slow | eakage of air. If the operator nmaintains their finger on

the tri nge riod, the lposs.of air .be sych as to
cause ag?ﬁp?%géo | rf"xﬁfé?"’%?g‘ @%ﬁéwf’%ﬁ%%%gff)%% Pf"??agf'a”g%éﬁrﬁﬁq i\]{eﬂ@[ﬂéﬁd t he
qual i ty abrouijlepadsagesBy linto Aolow Mtetigi 33, 0lit Bidugh Sp4AGR. 52148 iftshornal |

portion 47 is gver openi ng, 53 of air passage 24, air can freel'y pass
passage 40, and to atmosphere through bottom 41.” This corresponds to a fully automatic

setting of the weapon. By rotating cylinder 43 between the two extremes 46, 47 an
operator can control the flow of air, and therefore the firing rate. There may be one or
more settings between the two extremes 46, 47. .

As an alternative rather than angled end 45, there may be a variable opening or 6penings

in cylinder 43 to align with passage 24, air passing through hollow interior 44.

| Cylinder 43 may have a groove 48 therein to align with opening 49. Groove 48 may be
“notched” to provide a “click™ feel to an operator upon the rotation of cylinder 43. An
appropriate spring-loaded mechanism may be located in opening 49. This may also assist
in retaining cylinder 43 in position in passage 33. A further opening 50 may be provided

to allow for lubricant to pass therethrough to assist the ease of rotation of cylinder 43.

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.



t hrough passage 24, into hollow interior 33, out through openings 52, 34,
through interior passage 40, and to atnosphere through bottom41. This -
corresponds to a fully automatic setting of the weapon. By rotadt3n§0/2006
cylinder 43 between the two extrenes 46, 47 an operator can control the
flow of air, and therefore the firing rate. There may be one or nore
settings between the two extrenes 46, 47. As an alternative rather than

angl ed en r e vari abl e openi of. in in cylinder 43
to align \(/j\nU? ‘?1“ %@5@%@%&% ﬁlepagggqpﬁ'ﬁ%tﬂ?g@ﬂﬁ ﬁgfﬁé’FlP%&ﬁ?n%'gf?R?P%. CRBA nder
43 may haviseigg Gredppitohd? i aHovbd akiAlIR reaiaiily Bs QRERIHNGE ﬂ;%-ﬁﬁfgeéeeséaanﬁﬁy be
"notched" to:rprovide a "click"” feel to an operator upon the Totation of

cyl i nder sbiringthe Wiinl stagesaefcthg firinggproesseidn corseiianics isral8 trovesoratvendlyn
opening 4 ' I i.st. 10 petalnin | inder 43 in.position in
passage 33‘.‘ ciﬂ %rr ?E?P 98%3%33?3 aﬁdnﬂ;ﬁn%% %5?\9 cg%ghvm'f Eid PB%ag%fzaltE’Eﬂ"‘ggant to
pass t her éhteriotigh, 4ml #Rai et athfdeplens eBPfseleatind! iHerehirel étiiiial $3sitibh dehi S
way the rate é)f iith{)ow through the passage 24 is controlled - by the
sel ect i on c¥inder A, the)blsed mime! othroughithepassagei2d ¢an b detemnined. Thisthersfmni ng 53
of passag xcleid i | / an _oper.at.or
sel ecti nggﬁﬁgn%%%%gﬁ t|eat e %%g io'? &)gsr%&df gﬁnc‘é |d:1egegr’2 lege,n %ﬁggagéﬁlqv Hon
bei ng fi r fawapily thaning2the siexmstags ofthaliting praesspsicbah fenter thesoylihde@f9 e fi i ng
process and during.the jnitial s}l%es of the firing process. In
consequente TG %E" 1 en‘i?\’i‘é‘glﬁe‘éﬂﬁé Jent stienglh toygpn ghe msenttositsadefault ai r i n
cylinder Sodifforf %Q@Qvér&ﬁrﬁé‘ﬂﬁai’:‘x%si?@ﬁ&?iﬂ%nt%ﬁn%ﬁﬂycﬁﬂﬁﬁr gl nterior 33, and then
lonal p

to atnosphere. By selecting the required rot osition of cylinder
43, the bleed rate of air through the passage 24 can be determ ned. This

t herefore rnes.the ra of travel. .of pi,ston in cylinder 9. \Wen
the seal 2 ta}%é/eeéev%?%ﬁ@;ov 8@&%?%7@%5‘?#%%%@%@% Aebiased g
process, taithe ees posddi By alrbar 10¥ib §i8ingd13. ttilkCuppeLUR] &R Pl levéll_'rl?clssaor ing

13 is of sufficient strength to return the piston 2 to its default

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



position and to overcone the air resistance in entering the cylinder 9. A
trigger lever 14 is provided to operate the firing mechani sm (no

and is biased to the rest position by a rear torsion spring 15.£%\?9;6IV22006
upper end the trigger lever has a projegtion 36 that engages in a step 37
inrod 17 when in its rest or neutral position, as shown. Upon the
weapon's trigger being operated, trigger |ever pivots about spindle 38 so -
that proj P Pei i WRO5eieLh Hhis L conpr essi on
spring 13 fﬁgé%t ilggré%lagﬁqlr al o]ret:{rltgg?étﬁ@&%zdg%é%q%zt(?Brce&g’ﬁt@%ﬁ‘i’ﬁb"%@& our
rel ated appfpistaniZoandshis fieing wilhceasenPhefatiportion39i in gubkBntiglly B&&8me Ringfon 2
t owar ds thae ﬂlealr 3%9 that r(&d.%? gnd a’gal 7. W1l approach end wall 25. This
conpr esses® W& S6H1 iof, el ohyRiston &y solbahas pigton Zsrepehes its inperapghposition imassage -
24 and hol ¢ydérs, @hindpin FwilPford : : 0 enent . of
pi ston 2 i@control l'ed b ﬁgéﬁﬁgﬁ%@gcwgE%%%?Ea‘}onc%y?ﬁeé ni ng
53 of passi@tfds on thefeingstrokee Therefard, diratatepsndviementosf fbay BD nelésr phd16 8 that ed by
t he operat‘%jchéscog?& E:sdglt of the rearward novenment of rod 17, connector 4
is pulled rearwar yﬁ ear 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 relV§higd thespbacheenaleyeribad in itee foregoing deseniptionive prefamidl embrdithém of ack

are |ink : i f the sear ~as lLong as.the_trigger is
acti vat ed?&t ﬂ%gﬁﬁ?%%ﬁwﬂﬁfmlonﬁ?r%ﬁgag’ty Oﬁ'eaflczﬂﬁg’cnep’r‘ﬁ ghnolpey: that PRkt i onal
posi ti on whriatiphs ndenodificsiehe i detailofietife of Hoa@hRAGR ma) bé ML wiRRLPY

rel eased,dt he. pr ‘%ect_i on 36, will engage step 37 to prevént further novenent
of piston %",@%’Pﬁ)ﬁ TR ke BIFSSOhBVERLIQN. 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 innernost position in cylinder 5 campin 6 wll
force seafha psemtwanetition Sttersisneaakd feiteres atidclozbd @itber fdiviagally, ¥k &nig] on the
Theref.ore, .the.rat.e of novenent of flat 39 under pin 16 is

I Ihf’;llt ng st 150%51%13 permutaiions dnd combinations.



which is controlled. Wilst there has been described in the foregoing
description a preferred enbodi nent of the present invention it wll
under st ood by those skilled in the technol ogy that many vari atilehsl@/2006
nodi fications in details of design or construction nmay be made w t hout
departing fromthe present invention. 1fhe present invention extends to al
features disclosed either individually, or in all possible pernutations
and con?hF%%%ons 13/ 10/ 2006 10 The Clains 1. Afiring rate regulating
mechani Biding a firing rate cylinder having at Ieast one wall and a
cylinder bore, a piston nounted for axial novenent relative to the firing
rate cylinder and substantially sealingly engaging the cylinder bore, the

i ston vin L om irs osition . to a second position as a result of a
1? iring, ma)md gnﬁ\ﬂ%éa rfﬁﬁuhtfgg SBERBISHL g dRg % f‘F'H% fete ylinslss i havly eb

enabl e astuobdravalif amd rgcylinkder abre, | £ a%tor0 RpuNRK! foP aikidd tn@enitint rBIBHEAYE
h and, bei to an air flowrate control

t her et h{tlougI I?{ﬁj oper ti E§¥ onne ted

means t bt T | Bife SYUReR; nd, sybgfant ?Q{Heﬁ’"gé%'ﬂ theacyindsbrPare the st on

movi ng pigioal ingvihy droni ke fifst rpﬁismﬁﬁstbta%cbﬁd tpasitiseeend Reat to'fCH“ﬂhﬁ%a&ﬁcF to
e air

force air .in the firing rate.cy h the air passa

bl ced rpUnE o dis Sefihet Ry b Msfirsk padiiini onefisam i dgnabife ab. be
adj ust edastoonanmailt I‘mn@ ranf bipVpdsahge tlﬁé}émttﬁllghtﬁkﬂi Eblefngpéﬁéra%lﬁ%ﬂnﬁé&é'ﬁ the
rate of v t he pi ston. ﬁ]qt mqll [i ng%r ate regul ati ng mechani sm as

ene
et mado] R Moy Fatd, Ao B0 Sheds (ar Blsilr Bte rruiler | ueh Lels. an
end IbI mplonnibarnr:sidn trooviny emdllyl\/&bh e ﬁr’@ﬁ pogtdriv\h&ﬁﬂfe sé’ctorl;né} ﬁds'itioﬁglt la@isCto t
regul at nechani sm as .cl a m erein e air eed rate
cyl i ndd b'laﬁa% !Pn?fl ﬁrg}g @i c[qu'%r témé{%a]@%i afr aseagRes e al blgagiralgdrWaleraxi s of
of 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.

2. 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.

3. A firing rate regulating mechanism as claimed in claim 2, wherein the air
bleed rate cylinder has an inner end that is angled relative to a longitudinal axis of
the air bleed rate cylinder. |

4. A firing -rate.reguiating mechanism as claimed in claim 3, wherein angle is
in the range of from 30° to 60°.

5. A firing rate mechanism as claimed in claim 3 or claim 4, wherein the
angle is 45°. '



the air bleed rate cylinder. 4. Afiring rate regul ati ng nechani sm as
claimed in claim3, wherein angle is in the range of from30 to 60. 5.
firing rate mechanismas claimed in claim3 or claim4, whereinltdel043906
is 45. 13/10/2006 11 6. Afiring rate regul ating nmechanismas clained in
any one of clainms 1 to 5 wherein thdlpiston has an el ongate rod nounted
for reciprocal novenent wthin a frame bore through a frame, the el ongate
rod havi;ng a,disc at a rearlépd thereof, the disc locating within the

firing rate €yl iABQr e Aeqyiang, mechanism | 88 i iAMeEhafi sAMs eai PEd i n

cl ai m 6claiheer €i o thewhérsin the istoRNhsd Carl edi@igake be HREnEBHORYAL r@&{m& A
ereln

firing regulating nmechanismas clainmed in claim6 or claim?7,

a conne@%’ &gmpﬁtgg{tﬁigc%g@n}eo & %!Qf"da dFnesrthe 1Rlongetsh it Bavingi 2 dise alohnect or
havi ng eeagene trerdof, the disa pedtiizpsiyhinme fiing fR28cgmaaect ed to the el ongate rod;
there being a sear pivotally nmounted wthin the body and having a biasing

nmeans to bias the sear upwardly, the sear having a flat portion for
sliding under a campin, the flat portion having a |length substantially
t he san® as Ahfringovateergulating meeqhasismn as Oclaitmeldi i Rk ab e wheait ahé Ndsc

mechani : ihed. in any one of clains 6 to 8 wherein the el ongate rod
has a |§cr§%8%’}‘ﬁé%§ﬁm§%&‘ﬁse%8ﬂ§&% ‘'sely therethrough and beyond an outer
surface of the elongate rod, the |l ock pin engaging in at |east one groove
in the frame bore to prevent rotational novenent of the elongate rod about

its |ongitudingl._ axjs. firi rate_requl ating mechapi smas. clained in
any ontrag'of .c'?\ aﬁ'lrfrr\]sgagafeo ré,gula@ger@? I¥E} 3% sgB'PWi d®gm of 8r ag]F'Wb ﬁeans to
f or war d¥heréinas cohredddroisgaitazheddo 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.

9. A firing rate regulating mechanism as claimed in any one of claims 6 fo 8,
wherein the eiohgate rod has a lock pin extending fransversely 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.

10. A firing rate regulating mechanism as claimed in any one of claims 6 to 9,
wherein there is provided a rod biasing means to forwardly bias the elongate rod.

11. A firing rate regulating mechanism as claimed in claim 10, 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.



11. Afiring rate regul ating nmechanismas clainmed in claim10, wherein the
rod biasing neans i s a conpression spring nounted around the el ongate rod
at the forward end thereof, the conpression spring at its forwdif E8d2006
contacting the connector, and at its rear end contacting the frame to bias
the elongate rod forwardly. 13/10/2008 12 12. Afiring rate regul ating
mechani smas clainmed in any one of clains 6 to 11, wherein a trigger |ever

is pivotally unted to the frame, the trigger |lever having a projection
at its Ggper AcTiEng: e JRYABTG Meshanigess iclaimerk ins agH genee of slima S o0 1 r ng

rate reguemin R tigyehagksy Msapivelaly MUty 38YthaNRamb, WitigyeP 1b&rlRaving'her €i n
the di sc includes an annul ar piston seal and a piston washer attac\hed to
the di sﬁ,prqlﬁ‘g'oﬂiailt%wp?éﬁmd feneNgRging ipariterdn threlanaaie M- a di aneter suffici ent
to enable the piston seal to nove radially relative to the disc to enable
the piston seal to conpensate for any axial msalignment of the disc

Wit hin Hr]e fi rg‘.ng rate cyljnder. 14. A firing rate regul ati ng mechani sm as
cl ai med ' ¥n afy"iHe"d reqUAtRg Pechpnism a5 clgimeds e agY QRaPhElAENY § 103 1@hen

appendeghéreinc ltitd raist, ivdeiesi @nt Bendiar iphGon rs2hP Ml BN PRorNavashBr e@chg |
' extensjon, the air passage allowing air

i ncluding,a regarwardly extendjn ] )
to passf F'?f"mcgﬁ? Y@? e'?'gtBP B?ar?t 19 @ rghiralt erening (Ried diamatehosyftisient; et er i or
of the eradlenttied pistonx§eain db NBowX rRldlyOrlatit® to Ahk Ididd & ERkile MtBE Yistbnh R€al
mschanltsm as cl ?l g)ed in.cl a;"FT 14, wherein the end block is nounted to the
firing P&PEPENIARERNSHER nipalignigat of &g disg wityn tefisingir#tg cvlideensi on | ocat es
in a central opening of the end bl ock, the central opening having a side
wal |, the side wall and the rearwardly extendi ng extension each havi ng

aligned  first t.ransverse openings, .the aligned first transverse openi ngs
bei ng dlcd)'perﬁ ifjag Jat(‘?ofﬁ%'@?' a4 TECARISThedsr F'Bg"eﬁag‘séalé M Shadaines 4 10tD pass

to at mosphey eone of claims 6 to 13 when appended to claim 2, 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 cylindér to a hollow
interior of the rearwardly extending extension. |

15. A firing rate regulating mechanism as claimed in claim 14, 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.

16. A firing rate regulating mechanism as claimed in claim 14 or claim 15,
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,



16. Afiring rate regulating nechanismas claimed in claim 14 or claim 15,

wherein the end bl ock has a control passage in which is |ocated tht;a air
bl eed rate cylinder, the control passage being operatively con £0/2906
the hollow interior by a second transverse opening in each.of the side
wal | and the rearwardly extending extt&nsion. 13/10/2006 13 17. A firing

rate regulating mechani smas clainmed in any one of clains 14 to 16,
s .able to be sel ectively closed, fully

mherein i assage openin
opened, '7"59 8'98%'5 B% L"i‘)’l'%{f‘l"l?ncé'lmetdh@ any %Pe@ﬁ‘ﬂ?'ﬁlse%w Bder .
18. A flwherqi;wrahee raagqhaysag@ r@@hﬂfl 56N aslec! @ MBE | dbiscipy Libsedheffy n the

cl osed open [of0) shot firin and the fully open
openi ng® %#@g%{‘ﬁj%’ 089 y|r9ta ??'ébFPﬁlrﬁ‘{@ cx%mer Afiring rate

regul ati ng mechanismas clainmed in any one of clains 1 to 18, wherein the
firing rate regulation is during the firing stroke.

18. A firing rate regulating mechanism as claimed in claim 17, wherein the
closed opening corresponds to single shot firing, and the fully open opening
corresponds to fully automatic firing.

19. A firing rate regulating mechanism as claimed in any one of claims 1 to 18,
wherein the firing rate regulation is during the firing stroke.



