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BACKGROUND [001] 1 . Field of the D sclosed
Enbodi nents [ 002] The di scl osed enbodi nents relate to

firear s paiithy MRGLINRATAN CRNBIRBGT tEa S dPERRF TR Ay Oiam
an indirect gas operating system [003] 2 . Brief

Description of Related devel opnments [004] Conbat o
f Phéar mprdrpsiadyl Qrar Foasnaetthsdsberct] ecofsgént. aRgovisional

r i red. cartfsi i-n sem _au t
BPRISURILEEREnrdS) g5 g, SETLAUCRESD 19, 2004 ana
r aewkbiyngntbepoaadiesic byr ged ceanica dge iwle reeiny ridisy .bol t
assenbly is displaced by action of the gas . A problem

ari ses when a user depl oys such a system where the

firing rate is fixed resulting in either and excessive

rate of cartridge consunpii asufficient firing
rate. Accordingly, there FéggGgégpﬂe to provide a

variable firing rate sem autonmatic or autonmatic
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[006] In accordance with one exenplary enbodi nent, an
V4 type_autoqg%i% r sem -autonmtic firegrn1havin :
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coupled to the receiver assenbly. A gas block having a
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Combat firearms employ various methods to eject spent and
reload unfired cartridges in semi automatic or automatic
operation. Such methods may employ gas resulting from a
discharged <cartridge whereby the bolt assembly is
displaced by action of the gas. A problem arises when a
user deploys such a system where the firing rate is fixed
resulting in either and excessive rate of cartridge
consumption or insufficient firing rate. Accordingly,
there is a desire to provide a variable firing rate semi

automatic or automatic firearm.
[005] SUMMARY OF THE EXEMPLARY EMBODIMENTS

In accordance with one exemplary embodiment, an M4 type
automatic or semi-automatic firearm having an indirect
gas operating system is provided. The firearm comprises a
bolt assembly having a striking surface with the bolt
assembly enclosed within an M4 type receiver assembly. A
barrel assembly having a bore is coupled to the receiver

assembly. A gas block having a cylinder is fitted to the



the bore. A piston and rod assenbly having a piston
and a striking rod has the piston fitted to the

w@yiobnssr4 Gas di scharged froma fired cartri dBper/us2005/033529

[007]

[008]

di spl aces the piston and causes the striking rod to
strike the striking surface displacing the bolt
assembly. [007] In accordance with another exenplary
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having an indire as operating sys provi
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striking end to displace the bolt assenbly. The

I nter nedecat@ariegul aioh r egultdles therfdiowof dfiod@asent, an
fromthe pore to the piston. [008] In accordance with
an%?ﬁ%ma%&%nﬁﬁﬁr?e@ﬁbGHFﬁ@ﬁFlcanfhﬁ?%ﬁﬁﬁ|Q?Wﬁn9' an indirect

sefhs aghapath figf LLeREM havife,Phadddi £REt f%%armb has a bolt

operating systemis provided. The firearmhas a
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striking end, the piston end fitted to the cylinder. Gas

discharged from a fired cartridge displaces the piston
and causes the striking end to displace the bolt
assembly. The intermediate regulator regulates the flow

of the gas from the bore to the piston.

In accordance with another exemplary embodiment, an
automatic or semi-automatic firearm having an indirect
gas operating system is provided. The firearm has a bolt
assembly enclosed within a receiver. A barrel assembly
has a bore and coupled to the receiver. A cylinder is
fitted to the barrel assembly with the c¢ylinder in
communication with the bore wvia an intermediate
regulator. A piston assembly has a piston end and a
striking end, with the piston end fitted to the cylinder.
The intermediate regulator has two selectable positions
corresponding to two selectable firing rates. Gas
discharged from a fired cartridge displaces the piston

and causes the striking end to displace the bolt
2



corresponding to two selectable firing rates . Gas

di scharged froma fired cartridge di splaces the piston
wa@pweasnsses the striking end to displace the PCT/US2005/033529

bol tassenbly. The internedi ate regul ator regul ates the

flow of the gas fromthe bore to the piston. The

i nternmedi ate regul ator may be switched between the two

sel ect abl e positi. n .oper it h e, nf
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f ggahaggaspeebs ahed oides featheepistohhe Texenpltaantmediate
enbodi nents are explained in _the follow n
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dESRTHRTDN, MeakeRSi nS¥oRRBEL oRehVER™t helaccorparfalifytable
dr i iNGSon MGF 81D opd W3 thodt | €né éé@%g@' £y&i 4 on
viiew of an automati'c firearmincorporating features in
accordance with an exenpl ary enbodi nent ; [0011l] Fig.
2 is apartial top isonetric view of the front sight
secti on of BRIEH iDFSAARHGM G THE DRAWIN@D12] Fig. 3
Is a partial isonetric view of the front sight section

of, ' S ' 1 g. .| Ei.g, I S

too1 Ol S L LFAM NN L2 Bh8, o] BORELLEGpogifle Hbmpiary
f iam@ardhnsdhovn apeFiakplhineahdifki chelBfodlawbnyt @asdrewtion,
of base, of the front sight. station; [0014] Fig. 5 is .
aﬁ&al\??éf eXpl O ST BB VhEDRS r&gﬁﬂe si H@Q%Ml@% drawings,

Shewing 4 he portions of the front sight section as

seen from anot her direction; [0015] Figs. 6A-6C are

respectively different side elevation views and a_ _
[0010]cFoss sketFomalsidewebevatipghvigor tafonanf avkenpitdnt firearm

Sis ect j.on. of i_rea ' [0,.:1.;[001
ridloREANNE Feaurerlall ShAddhE duith, ot o xemolary
Vieanisochingeret Si de el evation is a view of a base portion

of the
[0011] Fig. 2 is a partial top isometric view of the front sight

section of the firearm shown in Fig. 1;

[0012] Fig. 3 1s a partial isometric view of the front sight

section of the firearm shown in Fig. 1;

[0013] Fig. 4A is an exploded view of the front sight section
of the firearm shown in Fig. 1, and Fig. 4B is a bottom

view of a base of the front sight station;

[0014] Fig. 5 is another exploded view of the front sight
section showing the portions of the front sight section

as seen from another direction;

[0015] Figs. 6A-6C are respectively different side elevation
views and a cross sectional view of a sight portion of

the front sight section of the firearm shown in Fig. 1;



front sight section of the firearmshow in Fig. 1 ;
[0017] Fig. 8 is an enlarged side elevation view of

wWo b@oharse4 porti on of the front sight section oPCT/H82005/033529
firearmshowm in Fig. 1 ; [0018] Figs. 9A-9B are
respectively a cross-section of a threaded cap and a
side view of a of the front sight section of the

[0016LL%§ n1§£oy@ 59 F%%gp%cfib%ﬁ& 8%#%1&%:éndz%f%6§$ ?P views
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partlal side elevation view of . the firearm shown in
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another enl arged partial side elevation view of the

[00171{ f‘%f MgS hown N é?ﬂlﬂarg}ec!\ﬂ Gh qehes hapgd: gY3r ¢ikgmyediche base
Fig. 13 is an expl oded view of an automatic

f m@airmm nobr pdveat fent eat ghes sSactdceoradfincbewiftitregarm shown

exenp%aryvfnbodinent ; [0023] Fig. 14 is a side

ekﬁ? ew of a barrel, receiver, hand guard and

gas piston assenbly; [0024] Figs. 15 is a side
[0018EXPlosed YhedBOf adegasrgirsdai wsisenbhy amdsEi—gectEiAni sof a

an expl oded end view of the gas bl ock; [0025] H

i St S2PRtmGeP p%?@p@ct?%@ewvéﬁ%f oinct h@iE %HOHF sight

t hes g@soR1 5t OtE‘héS§§P@£¥m §0078] ik Pigl7its a S' de

expl oded view of a portion of a gas p|ston assenbl y;
[0027] Fig. 18 is a side view of the portion of the
[0019haBi pi sl@nlés@erﬁd@e selevd i gviqw; of06kg] fRingaryo shown in

a ﬁl%blj\_” QTR0 RRSE 300" Pdn8hb e gas piston

[0020] Fig. 11 is an enlarged partial side elevation view of the

firearm shown in Fig. 1 with the hand guard removed;

[0021] Fig. 12 is another enlarged partial side elevation view
of the firearm shown 1in Fig. 1 with the hand guard

removed;

[0022] Fig. 13 is an exploded view of an automatic firearm
incorporating features in accordance with an exemplary

embodiment;

[0023] Fig. 14 is a side exploded view of a barrel, receiver,

hand guard and gas piston assembly;

[0024] Figs. 15 is a side exploded view of a gas piston assembly
and Fig. 15A is an exploded end view of the gas block;

[0025] Fig. 16 1is a schematic perspective view of another

portion of the gas piston assembly;

[0026] Fig. 17 is a side exploded view of a portion of a gas
piston assembly;



[0029] Fig. 20 is a side view of still another of the
gas piston assenbly; [0030] Fig. 21 is a partial side
wo 2@ 181874 he firearm showi ng a portion of a gaBCPUS1005033529

assenbly in accordance w th another exenplary

enbodi nent; [0031] Fig. 22 is another partial side

view of the gas piston assenbly in Fig. 21 with the

yelic l ector i.n, a _different, position; [003 Fi .
[002733&%‘ a%gegtél %dg&ra\% é%%% #ﬁeﬂé@;s B%?gﬁnaggeﬁ’]&ey q%ns piston

Figes@ibly 00331 Fhori@4 1i3%; a perspective view of the

gas block in Fig. 23; [0034] Fig. 25 is a perspective
vi ew of the sel ector of , the gas piston assenbly in
[0028LiRla 9319 9f35F Filgle 261 FY Q%Ot%roB@F%éE?i \}fé’ydvi‘é@v &he gas

the: sedecd Sk b1y he piston assenbly; [0036] Fig. 27 is

anot her expl oded vi ew of the gas bl ock and sel ector of

the piston assenbly, [0037] Fig. 28 is a section view
[0029DbfFig gadOpi % o assdablvyiemdofi rektld banodher] 0038] the gas

Fig. 29 is_an er section view of a gas piston

a§§5ﬁ%:% %ﬁé%@%?%hrn1barrel;[0039] Fig. 3OAis a

bottom vi ew of a receiver assenbly in accordance with
[0030RrFEXenplatiy enboai-tkatl ahdeFvdewd3@E | sha fdttamyvishwwing a

of a conventjional recess assenbly; 040] Fig. 3lAis .
aQ%FWIéW%‘? ﬁwegﬁ§c§W§Fogss@ﬁ%?V£gﬁd LPg.g%‘F@‘ii%n%e with
t o yiey ofx ansomventhesal megeei ver assenbly; [0041]

Fig. 32A is an elevation view of a bolt carriage

assenbly and Fig. 32B is an elevation view of a .
[0031k gpivent £8ndls banrpther partial side view of the gas piston

assembly in Fig. 21 with the cyclic selector i1in a

different position;

[0032] Fig. 23 is an exploded view of the gas piston assembly in
Fig. 21;

[0033] Fig. 24 is a perspective view of the gas block in Fig.
23;

[0034] Fig. 25 is a perspective view of the selector of the gas

piston assembly in Fig. 23;

[0035] Fig. 26 is another perspective view of the selector of

the piston assembly;

[0036] Fig. 27 is another exploded view of the gas block and

selector of the piston assembly;

[0037] Fig. 28 is a section view of a gas piston assembly and

firearm barrel;

[0038] Fig. 29 is another section view of a gas piston assembly

and firearm barrel;



carriage; [0042] Figs. 33 and 33A-33B are respectively

a perspective view and different expl oded views of the
wWheiob/18mr4 | age assenbly; [0043] Fig. 34 is a SBECL/USM05/033529

view of a portion of the bolt carriage assenbly;

[0044] Fig. 35 is a side elevation view of a hand

guard assenbly of the firearmin accordance with an

e I a e di w .00 Fi 6 | : p :
R A s

Fighcaddrscanat tierasi decepesayi enbvdement theé bagd 30B is a

guard assenbly; [0047] Fig. 38 is a side elevation

ViR M tHeEvh a3y S Qb VERC $3F | 3SSFTOUE] Fi g.

39 is an isonetric view of a front end of the hand

[oo409uBrfl; 100498 Ei 9opdQiicty ak eleval-£08: ¥eeWa8kehbBey and Fig.
barrel of the firearmand radi ator assenbly in
acdd dence wnt hisvotdie rae xerrpv et iyl emdb di aeetver hessembly;
radi at or bei ng shown in assenbl ed and di sassenbl ed

candi ti ;e an 1g.- .41 isca | evatj VA=A
[0041%ﬁ§“%arre %% :?aggggénggsgﬁéwyg£h§Tgx%%e#é%%%%ﬁ%‘égsembly
asgelbiygi s3pepmivednf raretdtel diarvedy odhear adnateorcional bolt
assenbly portions being positioned to show outer and
i T StH97aces . [0051] DETAI LED DESCRI PTI ON OF THE
EXEMPLARY EMBODI MENT (S) [0052] Referring to Fig. 1,

[0042] el s | S35haua, 3325kde QlavatioPediBYeD) anpRWQ@RlliGe view
firearm 30 capable of automatic or semautonatic fire
i oot podaf feyetreat gredodpdacouratencecf the Dbolt carriage

assembly;

[0043] Fig. 34 1is a section view of a portion of the bolt

carriage assembly;

[0044] Fig. 35 is a side elevation view of a hand guard assembly
of the firearm in accordance with an exemplary

embodiment;

[0045] Fig. 36 is a top plan view of the hand guard assembly in
Fig. 35;

[0046] Fig. 37 is another side elevation view of the hand guard

assembly;

[0047] Fig. 38 is a side elevation view of the hand guard and

removed rails;

[0048] Fig. 39 is an isometric view of a front end of the hand

guard;

[0049] Fig. 40 is an elevation view of the barrei of the firearm

and radiator assembly 1in accordance with another



with an exenpl ary enbodi nent. Although the present

invention will be described with reference to the
wepdvedsmsent s shown in the drawi ngs, it shoul d PET/US2005/033529

understood that the present invention can be enbodi ed

in many alternate forns of enbodi ments. In addition,

any suitable size, shape or type of elenents or

kLo e e, (0% BRSO i st in

a @i Ted | d:edr il saad &gl ad | edndHoienef , ahdle features
of t he di scl osed enbodi nents, as will be described

bel ow, are equally_a Ilcable to y desjred typ
[0050%, fiffrat 2?: i &t 1?%%%1?% B’éeWa;PafﬂaVée @F’é?i ﬁélid radlator

f el @S f”ﬁﬂeﬁé dihsclosddgy Udd&th S a£§3r8%5%@63 from the
5,726,377, 5,760,328, 4,658, 702 and 4,433,610, and

;xh&wmehppthanraﬁmatﬁw|assmmblson&&rimms beﬂggﬁpmﬁﬂtloned
espectlve on 4/ 23/04_and 4/30/04, all of

V\htf%hs%?"é %%?%JB %c%?%%’?a%%‘af%fl Feference herein in

their entirety. The firearm 30 and its sections
described in greater detail belowis nmerely exenplary,

[0aBll] i DEBATREDADESERNPUTONNDE THE EXEMRLARIOENBYDIANFET (S)
ot hersections, portions or systens. Firearm 30 nmay

ncor porate d guard 40, a r.eceiver section_42,

oosz}, KRB Be arhek 40, HRETRI [ SheSHBKR | BodSTaF ihevation
be} oy Bgnéﬁméﬁ@bm&kﬂ@yfiyéahﬁr3mnq%ﬁa5ﬁéeof¢@htomatlc or
hol es, ribbing, heat shields or double heat shields

mﬁﬁmiaﬂﬁ@m¢%1¢a@ﬂﬂqeﬁ@ﬁ@@@@¥®§i@g tfifa thgrese| ip4 accordance
UL, KBRS LA BB PR B, e present
HI&EEﬂﬂfﬁhh&Wlah |hé|remmqyxbaﬂmwwﬁtMg gpsteamb8 to the
embodiments shown in the drawings, it should Dbe
understood that the present invention can be embodied in
many alternate forms of embodiments. In addition, any
suitable size, shape or type of elements or materials

could be used.

[0053] Firearm 30 is illustrated as generally having an M4 or
M16 type automatic firearm configuration. However, the
features of the disclosed embodiments, as will be
described below, are equally applicable to any desired
type of automatic firearm. Firearm 30 may have
operational features such as disclosed in United States
Patents 5,726,377, 5,760,328, 4,658,702 and 4,433,610,
and patent applications Serial No. 60/564,895; 10/836,443
filed respectively on 4/23/04 and 4/30/04, all of which
are hereby incorporated by reference herein in their
entirety. The firearm 30 and its sections described in
greater detail Dbelow 1s merely exemplary, and in
alternate embodiments the firearm 30 may have other
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facilitating automatic or sem -automatic operation as
W || be described bel ow. The indirect gas operating
WG ®hasséd i s adj ustable, allow ng the operat oPCT/US285/§33529
cyclic rate as desired. The system 60 has a gas bl ock
8 having a cylinder therein. Gas block 8 is fitted to
a barrel assenbly 24 where barrel 24 has a bore with

th | i nder [ in fluid c jcation wi. e
bo$ee %/Jh(%rgsg’gh %plgl‘quo.I{“L’A plggtong nd&b%d asse\ﬁlI F%a&% 30 may
haw@grgoRiisd o dnehd@ stusidd ngor od | seboilsed wddiion 42, a
hand guard 40 and receiver 42. The,piston is fitted to

t Ry ndér. #PoSEOSHr rthge MessBhbly B4 PESpFabPledurther
WMW eﬁ%‘lﬁe;:xuégd- mﬂqn%o' Fufehét agﬁce:%ﬁ%%]taé ﬁf‘;ent%asnoles,

a 'striking surface cooperating with the rod of t
operlaibimy, sistemstlelMrenonm darbieddedts $hieltids and liners

pressurized gas enters th | i nder, -di.splaces the .
D11 oFP G CatR eCOPheIEt PEKTRG PBAZES S Mid ihd-eeping hand
stgudddgisusiace despbagtiget ke fraldti cagserdd Yan Th@erator to
cyclic rate selector interfaces with the pressurizing

gdld the R3ndgigrerdio vary the bolt carriage cycle
rate during automatic operation of the firearm Hand

nayg f eal ures sueh, sl schosett i Un 6
[0054 ﬁ%%%m%s I 66?&875l and 4. 532? 982,% ot lor%bmﬁu% m 60
areadier gty img orgporeadi by oref es@nceabwmEtnid n gdeigtion as

entjrety. Hand quard.4 drecej,ver section 42 may be :
cot T Ui Gttt ai 9% HOH s, (9 Raqerating
CORfd gtk abDoN Asadgaetbbed, i e Mdwidf y thbansipd#htdPd3co vary

which is hereby incorporated by reference herein in
i 1Y et reaye Fhedegiilredmy THe Rt I off aRgsSsai gl lock 8

AR RSP O SRR OB AED AT TS Acea co o
barrel assembly 24 where barrel 24 has a bore with the
cylinder being in fluid communication with the bore
through a port. A piston and rod assembly 62 having a
piston and a striking rod is housed within hand guard 40
and receiver 42. The piston is fitted to the cylinder. A
bolt carriage assembly 64 is provided within receiver 42.
The bolt carriage assembly 64 has a striking surface
cooperating with the rod of the operating system 60.
When a cartridge is fired, pressurized gas enters the
cylinder, displaces the piston and causes the striking
rod to strike the striking surface displacing the bolt
assembly. The cyclic rate selector interfaces with the
pressurizing gas in the c¢ylinder to wvary the Dbolt
carriage cycle rate during automatic operation of the
firearm. Hand guard 40 may have features such as
disclosed 1in United States Patents 4,663,875 and
4,536,982, Dboth of which are hereby incorporated by

reference herein in their entirety. Hand guard 40 and
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mounted to rail 50 of hand guard 40. Front sight

assenbly 48 is renovable, allow ng alternate nounting
wohoodasisred accessory in its place such as a tPCEESIPH/E33529

sight or laser sight. In alternate enbodi nents, front

sight 48 may be nounted to barrel 24 as shown in the

exenplary enbodinent in Fig. 8 . Rear sight assenbly

i ded d d
Do eI SRRARE MBI, Bel TS A donare such

si:gm:L@dasta rrenic&aabﬁySQaamd Q&nfSIg@thatd@hU%tsﬁﬁiﬁscrlbed in
knobs 56 and 58 are provided to adjust the position of

siMkkitaryg SZapdpati i@k tWBlehr A6l Berelbl freprrorated by
toﬁ{f é%é@fhgfg%ah% tfweﬁnﬁhggk ng.pRef irié"ng?}Ngle made

here 1s shown re pectlve y a par
t offrcbrsomlyr i suvtebl andneat esciteelmsiuchbod ¢ oﬂmairsbrrebatc anodized

view of the front sight sectio t he f .
ORI 35 8, il Tt @S qrbi0 Ty sy shown

| spsiovey aneexplaaded sy ewrof nhhg féﬁﬁkd3| bt Secﬁf&!ﬂt sight
48 and detailed views of the parts included in the .
am@lﬁof%héw rEMOVEIgR, seklewnef al RernpFeampunting of

C?%g;lh %?Zécgcresls mj}'g;qgt ? E?aég Ecih fcheleisescopic sight

eMmmﬂamﬁm nb@ntlngIhOaatéEnetatemb dnmeht@ho&gbﬂﬂwsight 48
alternate enbodkgents t he nDuntlng naﬁohave an

dERY e@ec MY RSt £8n. P Shendi i ghown, %4m¥bﬁmﬁxemplary

S| ghto asr&b! i’ngﬁﬂgf algl y feQiprd Sse b§§§eﬁsﬂz' 8BS k6% rovided
front sight post 1 spring | oaded pivot assenbly 154
arehdrowatinhgdr et ¢oni nenbees tienA 421.61B¢sce sakbdis assembly

[ , 162.1 Iudes nt i unti.n
f&gzt eé?$% %lny Fa?ﬂg gﬁpgﬁggfro Egsr%HUStﬁ%nt knobs
assendhy 48.1 gibhits a@iﬁbﬁ.ﬂjm{ﬁ Snsbd endvablly SHDlaﬁteerrovided
to adjust the position of sight ring 54 relative to the
barrel 24 and front sight 48 <for accurate target

sighting.

[0055] Referring now to Figs. 2 - 3, there is shown respectively
a partial top isometric view and a schematic bottom
isometric view of the front sight section 48 of the
firearm shown in Fig. 1. Referring also to Figs. 4 - 10
there is shown an exploded view of the front sight
section 48 and detailed views of the parts included in
the assembly of the front sight section of the firearm
shown in Fig. 1. Front sight 48 is shown as a detachable
or removable front sight within this embodiment mounting
to a “Piccatiny” rail though in alternate embodiments the
mounting may have any desired configuration. As seen in
Fig. 4, the front sight assembly generally comprises base
sections 162, front sight post 150, spring loaded pivot
assembly 154 and mounting retention members 161A, 161B

9



The nounting retention nmenbers include clanping
bracket or section 161A that is fastened with a

wO omat1318g4 pi n (not shown) to side 162A of the PEFESHEN033529

to clamp the Piccatiny rail. Tightening nut 161B
generates clanping pressure to hold the base 162 and
bracket 161A on the rail. Base 162 (seen best in Fig.

7 ség“jg t ﬁigght WOSt 1§Qs%5ef6?e3f éfhé% é%@?lementlng

have conp emsntlng eatures Iovmngt eS|gt
benquirvtoirag | ﬂosnghge@lt:uatthelybasaa]anwb Sthiloimih i nhél gro&t sight

The fraont si 150 unted to the bas

pi & SIEP % %Flb 4t1} ﬁ‘f@’ t§ ghe h’é%m%ve]?ﬂﬁdé‘lﬂ’unted
f elq{é" ﬁoﬁﬁ@gnbhekteﬂéltsﬂhﬁ‘l)eﬂeﬁﬁeﬁ?@' nGicha.dd t B1bhgi8gISracket
of the hole or ring 152 upon alignnment of front an

rear seghien nh&lﬁagth@tnmehf@aseeedfwth @sépceging pin (not

acwrtre he ,weapon w t h
ds%b e)t el ron Si gcfé |§°a lrbzt Zcoralseénp the

i on. OWI’] as

Simgihd can 1y arfaOJldl nwglgnﬁsﬁmgt it alleow ngemetiseest @lamping
keep the si% in the position shown or rotate the
5}

siRfRstEra Fewdidf psbrt ikase S&ﬁ?n@q%aﬁéac%ﬂ@Feﬁt@A on the
lock; the sight pgst L0Q4 npibe liﬁxeoir'lé;o"\@redand front sight

positions. In this enbodlnent pivot pin 154 (see
a|I3:0)3ﬂ:I g&o bcamdoOB) is Engw dédhmteh comgdeaeed inmadeatures
ered .feat ur L ement aneqéego the

hav %ﬁ havels n@Oﬁgs % Pﬁvﬁgggli’&e &L

Fikﬂases )md Emourapen frag .| l:tat esicSet forteNkehig . post 150 is
i mproved_| ocki ng and position Iocklng and reduced

sﬂ‘@ﬂﬁnﬂﬁ%r%@|%¢ﬁb@a$%p‘é¥t]én@a§eﬂr§ﬁt (feehFagnatdilng The front
gﬁ@ 1L 1%4*3?'%% gi]@%l aigded by aé%ﬁ' ngndpad; or %a‘?‘ed to

fro Spring ternate enbodi nents, the si

postinmEyddnawe tanytlod hexdosasd t abl eclsor hodel a;mdeotlng 152 upon
alignment of front and rear sights making it much easier
for a user to acquire targets and center the weapon with
the combination. The front sight 150 is shown as a raised
sight with a folding construction allowing a user to keep |
the sight in the position shown or rotate the sight to a
lowered position. Spring loaded detents lock the sight
post 150 1in the up or lowered positions. In this
embodiment, the pivot pin 154 (see also Figs. 5 and 9B)
is provided with a squared head 156 having tapered
features 158 that complement angled edges 162E of
receiving hole 162B in base 162 (see Fig. 8). The taper
facilitates self centering, improved locking and position
locking and reduced sight vibration by taper engagement
with a mating feature 160 in base 162 aided by a spring
load or bias from spring 164. In alternate embodiments,
the sight post may have any other suitable spring loaded
detents holding the sight post in desired positions. The
pivot pin, positioned within mounting bore 150H, is
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detents holding the sight post in desired positions.
The pivot pin, positioned within nounting bore 150H,
WO gloeakm4 t 0 t he sight post 150 by a | ocki ng pPeI/{829n5/033529
shown) that nates with slot 166 and hole 168. A
t hread-on cap feature 170 (see also Fig. 9A) is
threaded onto the pin end and retains the spring 164

(seeFig. ] er Ehng,,nQw Ei Q. ther
i§“§ﬁ§%%.%§s% % %?gggtngévFgg/%Y ?hébgﬁﬁg'rﬁﬁghéwn i%hown)
Fithatl matbst he tandlguafidér ennl edol Refl€lBr.i iy ahseatioon cap

Figs. 11 12, th i S.sh , i al si .
clihiEn 41 w565 HET0 kg m Showa 1 (o4l upeot fige pin
hagith quad d-depyedenRedoF 1o @d sesd® Fg. 48, there

is shown an expl oded view of an automatic firearm
incorporating features in accordance with an exenplary |
[0056 krRmithrming Refetei Rggal 6.t 6herg. is4showsr @ isssEh@hfvation

a si de plLoded .vi ew of barrel.., receiver, n
Ul FEP SBE° FUS iy VB! T AR, chBSend guara
Figtendved [ 082tk rRéther rahgo altso ¥bgFs g. 115, ahfierl® ,i sthere is

shown anot her expl oded view of, the gas pLston assenbl
aﬁﬂ“ﬁ@@.alBﬂFFéainséﬂfeﬁ%ﬁﬁﬁq%ﬂ?(ﬁl?%egéag SI%&ﬁegﬁHyShown

raf,e selectorich agrondanceghtd ABnEY¥EHP! Ak¥erring also to
enbodi nent. As noted before, firearm 30 has an

i ritfig ect3 gasheper dsi mhqitstarn eyslededOvieweofi gn Fojtomatic
. JThe indirect gas_operati system.60 h | ¢l
5 TR b S TR R P ST D R A Wen an

S chresmb 1 £ | ¥miSb@Weh B . PRESPEEINYCal BoFitd. F1G.. GdS there is
bl ock 8 is shaped to be nmounted to the barrel assenbl
2h@g: r | Spdehgxrd e iRt ShoWhs PerretnafsiGetyer. hand

fircl . e . cyd nde Lt bl [-Sq | ;
9188 2o odbe o afery eIy b2 sstoblosidn ! Bhown 1n
Fig. 1.

[0057] Referring also to Fig. 15, there 1is shown another
exploded view of the gas piston assembly and Fig. 15A is
an end elevation of the gas block and rate selector in
accordance with an exemplary embodiment. As noted
before, firearm 30 has an indirect gas operating piston
system 60 (see Fig. 10). The indirect gas operating
system 60 has a gas block 8 having a cylinder 68 therein.
The gas block is schematically shown in perspective in
Fig. 16. Gas Dblock 8 1is shaped to be mounted to the
barrel assembly 24. Barrel 24 has a bore (not shown) for
exhausting firing gases. The cylinder 68 in the gas
block is in fluid communication with the bore through a
port 68P disposed on a surface of the gas block facing
the barrel. A piston and rod assembly 62 having a piston
7 and a striking rod 6 (housed within hand guard 40 and
receiver 42 when mounted to the firearm) cooperate with

the gas block 8. The piston 7 (see Fig. 20) is movably
11



port 68P disposed on a surface of the gas bl ock facing

the barrel. A piston and rod assenbly 62 having a
wWEr®bosrs74 and a striking rod 6 (housed within P@mnts2005/033529

guard 40 and receiver 42 when nounted to the firearm

cooperate wth the gas block 8 . The piston 7 (see

Fig. 20) is novablyfitted to the cylinder 68. The

st el ki d. 6 ( . LO. [,S.fixedl y Loine
LT, e (SPRalse BL p1Y) deHLEE Yok E e a1co
conigct L6h, ito fiibkedliystioined dn ibssfeshediemient ,for example
pi ston 7 has hore 74 that accepts_the t,igp76 of rod )

6 PYpi%t GATP2HES aCORBEFHEPR78 thatlRatR3SHPEN F1 angén this

80zibodl Pfet ; %'ﬂ_s%bheﬁn"ﬁ@s eghedients, tl%@eécceptsg the tip

engagenent techni ques could be provided. Gas bl ocCk
i s76i ptedogntto bRisedn 24. hisusy sfasubdeck’8 hhstamates with

LIS IR s D Lot T AL L BSOR e ot

engagi extend

aseeghbeymédt thenbobuesarddaige BeSeHbhY Jed.| o OMideR 8 is
wWthin receiver 42 (see Fig. 13) wth the bolt

asSERbPY €aFPi RBETEA Kévi ngllast rgRs n@lﬁﬁkeﬁ%@@én@qtcylinder
h ' :
LI

operating rod as W
carhat dgetiesdbi ek ptessngazrd hast f eewmeivd vbag4 el The bolt

t . th [i , di spl aces the_piston and causes
ChSERAde SYPHtEy: 61l RS A R la Rt R e (see

bobig carnijagei aaseidd Y tdisp! agsegbipe hottiasseddl Ynaving a
Quide 4 (see Fig. 5 ) houses operating rod 6 allow ng
opEFRtFHEP r 6F 6°RGAgETEBLf rauliage| shite 19 tgaged by the

r ive £d a_feature.108.th €S
et I o8, B80gangR bR 5 MO0 B MG peton.
42nhen ca r ectdtyipled tiien faded,r ebatsyearivetiheghel tfrom the

g%%%]g %gft‘%gqy t\{'\{‘et hlcglri%%%lr\{erdﬁgplagggl nghg ISis’r:on and
causes the engaging rod 6 to strike a striking surface on
the bolt carriage assembly displacing the bolt assembly.
Guilde 4 (see Fig. 5) houses operating rod 6 allowing
operating rod 6 to slide freely relative to the receiver.
Guide 4 also has a feature 108 that mates with mating
feature 110 (see Figs. 14, 15) of receiver 42 to
correctly position rod 6 relative to the bolt carriage
assembly within receiver 42. Spring 5 is provided between
shoulder 72 of rod 6 and guide 4 to bias the rod toward
the gas block.

[0058] The indirect gas operating system 60 in this embodiment
has valving or pressure regulator to allow the user to
select desired operating pressure and hence to select the
cyclic rate. In this case, the regulator is incorporated
into the gas Dblock, and adjustment 1s provided by a

rotating knob 10 (a perspective view of which is shown in
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shoul der 72 of rod 6 and guide 4 to bias the rod
toward the gas bl ock. The indirect gas operating

W@ YBbaMseD in this enbodi nent has val ving or pPERES2085/033529

regul ator to allow the user to select desired
operating pressure and hence to select the cyclic
rate. In this case, the regulator is incorporated into

t he. gas oc a ag] tEnt ' royi a :
rgﬁL in%QLhoéhTOg%g gg#%bectlJ%%yfeh%ogQ%ﬁ?%ﬁ ’s gﬁ&mPlSton
i Mg bé7 varibde gastpe easvre dhalodsecrekes t edsbonthell (see
pi St on nax be varied by the user by | oosening fastener

g

1F¥See 1R g.a0B) TaRatIBLatIIRP kA8 BY BYTRBEASI dgiob 10 to
Koy J0c 4191 Sel,76LA0] 6, pOSId] OfiSr ol f flBNe LA ICS fles  are
tot ab

rates are applie e piston by vari e gas
pragsured ando setleet ghlstdror dey  Trerlalole 1@as n gtessure and

mbadi t_ sh i ' 17- 18, | . th .
oE A TS cEETork BhEoagPndts na iy FhEo e Tiars, Shown in
Fighgd 5) 17-18, paihiesyhak, daiadrslOceovens @n idf eghace®lock 8

with a portion of the cylinder 68 that has an_exhaust,
POYRPGILNY n tHEt R etB6E YRS, File Kb cdBl Paibicular,

a i ff erent or._be.:i iffterent, positi . The
cy]gilicg%erfd]% C?Jsgeg%Fi S.Ibléklgﬁggggﬁfg o?mtrcrlt')lr eéex%%%%&fﬂ of the
oralitedeonr 6pordlmtB4ndor aird éxthdure: fpont &4d 82TIof alhteernate

as .block. In th ' th t 84 [
Swe inthy hrrHB0E honbe TRE to BFSbrashy poave or be
of fisel fdiomdheicepber £ 0bnt h@kfe)’!&yﬁ@ﬁd&@ @B t&?eé‘”?@g. 16)

In this enmbodi nent, the port 84 is located in a region .
geres abhy bt weenet lexheyisitnderi B8-emdobamogltsp484 ghgrmed in

IR KO 8P oRlc DORLL 0t o8 Aotle ishatnent
t hehdat r ehg porhe 8dil nicriezeis sshédmal bhe gay suitable number
may be provided) is offset from the center of the
cylinder 68 or the knob. In this embodiment, the port 84
is located in a region generally between the cylinder 68
and barrel 24, and away from the top most portion of the
gas block. This allows the gas block profile (i.e. the
height above the barrel) to be minimized so that the gas
block may be accommodated within the hand guard, and the
size of the exhaust port is mnot impacted. In this
embodiment port 84 has an inlet 84I in the end face 68E
of the cylinder 68 opposing the piston I. In alternate
embodiments, the port inlet may be located on any other
desired surface of the cylinder. Blind hole 86 may also
be provided to 1locate features 88, 90 of knob 10
correctly. The end of the gas block may also have a
threaded hole for fastener 11, though in alternate
embodiments the gas block may have an integral fastening
post onto which the knob 10 is threaded. The knob also

hags one or more bosses complementing port 84 and having
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bl ock may be accommpdated wi thin the hand guard, and

the size of the exhaust port is not inpacted. In this
weredvodssent port 84 has an inlet 841 in the enPlCT/ESM05/033529

68E of the cylinder 68 opposing the piston | . In

al ternate enbodi nents, the port inlet nay be | ocated

on any other desired surface of the cylinder. Blind

ho Y Vi t ogb OC ur
of é%ﬁ%gsgg %%%?g%%) y%ﬁ'hgggga o?éth?gagﬁ%%ocgﬁﬁggregg bore
al sbzhavera fharatedshde floe fadberaentl, shdwhgh fifget from

al ternate _enbodi nents the gas bl ock may have_ an

i nEBGr SPPF&Lt Q%i &g‘epdéﬁfl F v#F cHehéRRRob The Poles 92, 94
t hgpaded zefherdenoba 8h s@ohas 100 O JTPEErBASS@Rsired exhaust
cogflenentlng port 84 and havi ngexhaust orifices or

po

@wo2sucld wigh WY f deentudsed e witdes drf Tiraemt ermiticular
th i "en hown_offset from the.center of the
Ly Thefdes, Bk BaND8L ke BAV B SIS e e g Bole or
eatd tomplbewly dilfdreent mesaledrexbaushbbliowesueh % knob
may be used with different particular charges. One o
bo‘é@ypgﬁ‘fe? orfTRay B BShdEFPREs A6 hdFkegfalpke positions.

cofipl et gh Y ohkogked.dd ald epnat e; gabadi mantes Lhe kneb oo o
cLiEERaprY

may have any desired nunber o ecta positions.
Thilke aldrowsritthieoruserr t chhage iwssdasdathud exbpi | toyaasng the

to the a ni ti.on .ar_ charge use Thus, by rotati,n L
tﬁlén%ﬁbbgggheefﬁ?cet&‘f%esjsgﬁeogf e Tt éF_ G % exiting
extiié ngythadeyl itesmbDepbbent iy HAY iPRrBgeeasethcreased

decreased or elimnated allowing gas to either blow
t PoufH iiHeadad i edlavingvgdsable retehexhdpdow through the

fg&'}{ fltingcthe YRty angd pressyn e Oéo@@f‘offflléég%hteo amount

e piston. In alternate enbodi nents horé or

hohmed pressufeces nggs beppldedded. Hhe tbhésechodimerdlternate

S@%%kdf%%ﬁ%gt g%geso§reless holes or orifices may be
provided. In the embodiment shown, exhaust gasses are
directed toward the muzzle of the firearm, away from the
operator; in alternate embodiments, other directions or
locations could be provided. In the embodiment shown, the
gas block 8 and the piston 7 and rod assembly 6 fits
within the hand guard assembly in a low profile relative
to other block systems. The embodiment shown may employ a
short barrel 24 with a shorter operating rod that results

in higher impact loads to the bolt assembly.

[0059] Referring also to Figs. 21 and 22, there are shown
partial elevation views of a firearm 30 with an indirect
gas operating piston system 60’ in accordance with
another exemplary embodiment. Referring also to Fig. 28,
there is shown a section view of the gas piston assembly
60’. As noted before, firearm 30 is illustrated in the

figures as having a general M4 type configuration for
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directed toward the nuzzle of the firearm away from
the operator; in alternate enbodi nents, other

walkooeasisens or | ocations could be provided. | nPCHES2005/033529
enmbodi nent shown, the gas block 8 and the piston 7 and
rod assenbly 6 fits within the hand guard assenbly in
a low profile relative to other block systens. The
enbodi nrent shown may oy a short barrel 24 w.th
SO pdT ST TRET v DRaC FaXul BE | AK gFes (Pl tyee  of
| Qadsont: #dhe ool §cassgbbiat Ref eﬁrlrﬂéasg:nal saviagh &8. idBirect
and 22, there are shown partial elevation views of a
f igesaropEving s temi fett @%sn@p@ﬁabeﬁgrgi, ttégrearm 30 may

st e m60 accor Wi _{ er. £X -

e?‘lrkbaaerrent OrFlL erc%r%gir‘l’l S0 Jée%[%%}‘ §34there % sahomsintrlklng
a secfdean veew ofed heigas 32 st omrhaseemﬂh@f B Lt Asssembly is
noted before, firearm30 is illustrated in _the figures

a<SIHAMA R aWbEhéFalthﬁA ¥4I RHRFEPL BN “Por EX@RpPésC Fig.

PUPOSShe Ut iBY-dNEe aRKaWILADLE tyRe Ofc AUOIBIEE UHo the

sem -automatic firearmhaving an indirect gas

opmca&w&gr spseenbdy’ .4As ndtlexhdief Big, fl reh@wssmnmly{él type
e a bolt, carriage' -asse 64 haV|n a Stri .
S e ok S06ea388RE e SpRabiPpR SEERIMIY, g0 i

ery;ddzﬁﬂiary@é hi pithe regei vekeapianiyl y ézilbc(v@ﬁﬁeﬁ‘cso described

Fig. 13) where_ barrel_assenbly 24 may be coupled to i
t Heerigei vlé@Ya?@eﬁ%ﬂe;ﬁ MLtThaliyh tvP§. of skdhRrmakifuor semi-

t%%ﬂ?tglrglng%c g?; dl; nahﬁ Hgﬁﬁﬁ%t bat ihﬁ?r@é% %%t %E)e@%st%ﬁ'{%' %ystem

ce wt e exenplary efbodi fren
de:sgmratiadad}ethenboiﬂy desesielly W ERcapy tayspeobherwme noted,
auto |c or_sem_ automatic fi rear Qawn an. i |rect
i Sy SP&h at PKG ?ﬁle assettl to gas

a@ﬁl@t 8oL vEme G”Gpt@é'scjrﬂgéde%bf@@& Opesaiilgr features
system 60" is simlar to gas

are similarly numbered. Gas block 202 having cylinder
206 may Dbe fitted to barrel assembly 24, with the
cylinder 206 in communication with the bore 208. Piston
and rod assembly 62’ having a piston 7’ and a engaging
rod 6’, have piston 7’ fitted to cylinder 206. Gas
discharged from a fired cartridge displaces piston 7' and
causes engaging rod 6 to strike striking surface 126
displacing bolt assembly 64. Exhaust port 218 may be in
communication with cylinder 206 and piston 7 whereby gas
is exhausted when piston 7' reaches for example an end
stroke position opening exhaust outlet 224 in the
cylinder 206. In alternate embodiments, other exhaust
ports may be provided or selectable between positions.
The cylinder 206, and piston 7' therein are in
communication with barrel bore 203 via passages 240, 242
and an intermediate throttle or regulator 214 having
selectable positions 230, 232 (see Fig. 21, 22)

corresponding to selectable firing rates. In this
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operating system 60 descri bed before. Simlar features

are simlarly nunbered. Gas bl ock 202 having cyli nder
wQe®ensng7hbe fitted to barrel assenbly 24, w t hp@T©S2005/033529

cylinder 206 in conmunication with the bore 208.

Piston and rod assenbly 62 ' having a piston 7' and a

engaging rod 6', have piston 7 ' fitted to cylinder

2 BT AT ST B g o

pi S ahd causés“engagi ng rod

stsekeédgalsle f apesihodbsploadi,ng Ikt asseabbynBing to two
Exhaust port 218 may be in communication with cylinder

20%° BREC PP 5 o1 71 RBe 8 PSgas T2 erheusres WHERWHmends, more
7 51 es I tr L1 0 [
TR Rt e ST R e S35 T AT Rer na e o
enbodénentseletttmvlexhaiistinpor t srateys be mawvi deel orprovided.
sel ectabl e. bet ween pasitio . _The cylinder ,206, . and

o e e SRR o E Ve abb orf i b PFeen the
botwo 2031 ¥beabassSpees t248s 243 ank Aoy Nhar Bdira3lt®r without
throttle or regulator 214 having sel ectabl e positions

2301e 235 s@d Fpgec2fico2fopdpr eéPodidi nIFEevdiel eer ablverench,

figkl S n j.S.e i he..r

is&és ov\%@%cz gwnﬁtgv\% se ectgggftgtg%sf‘sﬁng%y 2%8§)a?&§13§n arm

carf espendigigpdtmnt Wbl éebectdidven f ini ppsiatiess 1230, 232. As
i ments,. nore | ess _sel ect abl e

| 1 .
A ool L BRT BERon sy for Bo%; Heousht Ry coiagpd toward

fid&ynohdat esogayahe g&@\f’bﬁeohf | Bher @E&ijﬁéﬁl%e%hat@* may be
214 may be switched between the two sel ectable o
poEsRaHel 23(@. 9. 23Repyp tankdper arst o t houfixkdlysgaded at

FEO6A  FEChPORRALe oy SEABMILLY o SHEQua e B s, o
setleetpis2dd as. shawn dhi posibo@inser230, p2S2on A3’ has a bore
74' that accepts the tip 76’ of rod 6’. Piston 7’ has a
shoulder 78’ that mates with flange 80’ of rod 6’'. In
alternate embodiments, other engagement techniques could
be provided. 1In alternate embodiments, piston 7’ and rod
6’ may be monolithic. The piston assembly may have a
piston end 220, and a striking end 236 (see Fig. 13),
where the piston end may be fitted to cylinder 206. Here,
gas discharged from a fired cartridge displaces piston 7’
and causes striking end to strike and displace bolt
assembly 64. The intermediate regulator 214 throttles
or regulates the flow of the pressurized gas from the
barrel bore 208 to the c¢ylinder 206. As noted before,
intermediate regulator 214 may have two selectable
positions 230, 232 corresponding to two selectable firing
rates, such as, for example 800 and 1000 rounds per
minute. In alternate embodiments, other factors, such as
load type and size may be selectable between the two
selectable positions 230, 232 by an operator without the
16



descri bed before, piston 7 ' may be spring biased
toward cylinder 206 and piston 7 ' and striking rod 6
WO 20084131824 separabl e (e.g. The striking rod 6 'PEBHUS2005/033529
fixedly joined at its front end, for exanple by a
t hreaded connection, to the piston 7. In this
enbodi nent, piston 7 ' has a bore 74' that accepts the

ti 6' of r .. Piston " h pyl de 0
wé%gg wP?h f gﬁg%'Soﬁﬁ%f Féﬁ 6'ééfﬂpggtgrna%%ggalﬁgﬁ%’ the
enbadimmertiss t @t hegudagagerfdt meghmiepeesthootdlbeg orifices
provided, In alternate, enbodi nents i ston '

LR RS e R At T e L P VI PEREE

PiHAM epgr22%am@n@ astEiki nggend 236508eenbkd. kdbodiments
where the piston end nay be fitted to cylinder 206.
Hary, desinkedchariged ¢Ff ophwotttedocartEigge apgplscesed and

pi_ston .7 and_ cau . i Kj nd to. stri .
di'st aggﬂﬁ%lta%§5e§§$§§%§. %ﬂ%pghterng Fat§§ngue§toFO6 -

2 brnfurot dd teisorwi g ut 1ad eisot de2 b 8 owiaf thbee fpresswrizdde 228
gas fromthe barrel bore_208 to_the cylinder ,206. As
ndthal pbErePENC R bR nEBPRLBLPEUILAL 0° 242 Fay lREVe SAgctable

s o%cit@s%}r&% gs’é!.timrés APinad32268" heSPANAEBANLAT EWRion with
sélectable firing rates, such as, for exanple 800 and
1086 oW peiani satend| noalifacaat 82énbodibeent ssntermediate

her f h as | oad d.si be. . .
S BUHLNG bt oehtt 2 t o EGH aBFa oePLrorRozspion 232.

23%4y, arhepelater awd udorddheusre®fah DOl fosi BibAe 230, 232
exenpl ary enbodi nent, the internedi ate regul ator 214

MESPHRARL AN ot | R i Pdesseogndo A igid t Faked iwhere the
fgﬂgﬁ;ﬂ_ C%gc,‘_lo e %ﬁ&agfz“'f%gs 24¢ aspghgua {.¢r & &t size.

ternate enbodi nents any desire
nuhbdr sfizehroay | ey detérnisedayoypeousdd candefifgchiave flow
ana/iacxlt?estiern?,d %Qapgthgp es% ltia% %r Eggtlillpe. In the embodiment
shown, intermediate regulator 214 is rotationally housed
within block 202. In the section shown in Fig. 28,
intermediate regulator 214 has orifices 226, 228
positioned to connect passages 240, in communication with
bore 208 in barrel 24 and passage 242 in communication
with the cylinder 206. In Fig. 28, regulator passages 216
connects passages 240, 242 throttling flow from barrel 24
to cylinder 206 corresponding to one selectable cyclic
rate. As may be realized, when the regulator 214 is
rotated so that regulator passage 228 connects passages
240, 242, flow between barrel and cylinder is throttled
corresponding to another selectable cyclic rate. he
embodiment shown may be provided with any suitable
combination of features, such as where bolt assembly 64
may have a removable striking surface 126 (see Figs. 33,
34). Here, cylinder 206 may be fitted to the barrel

assembly 24 with cylinder 206 in communication with bore
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comuni cation with the bore 208 via the first orifice

228 when internediate regulator 214 is in a first
w@eleasmd e position 230. The cylinder 206 is POTI/US2005/033529

comuni cation with bore 208 via second orifice 22 6 ,

when internediate regulator 214 is in a second

sel ectabl e position 232. Here, the first and second

sel ectapl e, positigns 230 , 232 correspond.to first and
SHEhdT T4 1 RO IERLShRerEaH et AL AnaebbEgngwo. Seleetable
Orddd G8ori? 623 228298 ec@ir@é%&ﬁaﬁﬁb $bZ @woSWE DI iring

be determ ned by orifice effective flow dianeter, or :
ottedressui 2ablestadbgde befrrdie eapbodiimaargasnirom a fired
i nternedi at e.r I r.2 iSO i gnal.ly hous A

W e S P R a7 b e B Rt LR e B icing ena
i rdferiesi ahgategyl abar 621 hisslddé CBS1226s52R81ly 64 where
posi tioned to connect passages 240, in caomuni catign

Wi HTH BRUIBIE | FePat pePr 241andopaddags e jhlow of the gas

COmRIN Gl 10 A4 Lhe Gid i pelees,20p: I n Fi g, 28,

regul at or passages 216 connects passages 240, 242
throttling flow frombarrel 24 to cylinder 206
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betmaen thar regsandzylddwlensi, s theotdded d@dkespendsNgwn in
to anot her, sel ectable cyclic rate. he _enbodi nent shown
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F e LS. 5 AP Mere.bopgarsenbl ¥l 3ét'%@f§.n§; clip or

renovabl e striki'ng surface 126 (see Figs. 33, 34) .

Heriey 290i pdeviZ@@l ney betéint edliestide D4 reRetaining clip
S

SSSSTLY A4, AL eal) OEL 208 noparIntcation MR o,
selacthd &k PeRt hels rdEdss P82 ©e6vESEANdbNGdceptWselector
Se2lle4f:.t abll\eecéslsEIQgZ has portion 284 sized to house retaining
and locating features 292 of selector 214. Gas block 202
further has detent pin 286 provided to locaﬁe and hold
selector 214 in a selectable position. Gas block 202
further has bore 288 provided therein for Ilocating and
fastening to barrel 24 with suitable fasteners and
fastening features. Referring also to Figs. 25 - 27,
intermediate regulator or selector 214 is shown. As noted
before, selector 214 is rotatably mounted in block 202
where retaining feature 292 comprising, for example, a
recess that cooperates with clip 280 whereby selector 214
igs retained in housing 202 when clip 280 is in place.
Selector 214 has orifices 226, 228 that may be of
different size. In the embodiment shown, orifices 226,
228 are intersecting; in alternate embodiments, orifices

226, 228 may not be intersecting. In alternate

embodiments, more or fewer orifices may be provided.
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rates. As described before, gas discharged froma
fired cartridge displaces piston 7 ' and causes the

w@Re0sk3718% end of the engaging rod 6 to di spl aceCHUk1005/033529

assenbly 64 where internedi ate regul ator 214 regul ates
the flow of the gas fromthe bore 208 to the piston
7' . As described above, indirect gas operating system

Rg%errlng a sob$g§ ﬁggtggggﬂghgiﬁy @%%r 3 %14§¥f%§bondlng

sheywe | n8perspedlliovk IRS bﬁmiebgzozgas smap&xﬂréotbd through
mounted to the barrel assenbl y . _@Gas block 202 ha
r RAH ngPelths of %ﬁ?F%%Ooﬁﬁg%FﬁedQQFQQQzﬁ?@%@?%%t394 296

214-c Rot &, 0i08 ¢hi RA8Q-HRY D& r&f@"@@oﬁé?&t@' Qﬁ.l&hz%z spring

to renove selector 214. Gas bl ock 202 has recess
rnkmad&dimemb@nepsushleetdﬂezute ReftfessoP8Rlhak 202 to hold

284 d | '
Pt Ref88s0k7 Shu) e o5 1 FER RNt AN BEB Thg also o

hezslgiet 28] Parrd36 PLorbded tiworocane, anth heklaust port 212
sel ector 214 in a selectable position. Gas bl ock 202
f I IResefhstporeomEnisadd dech hehei RapspdeocHt§ nnafde gas

feﬁ‘fc%ﬂ; N8, Qn?artrh% lé i‘\éih Slﬁafsabiafogﬁlsb%rﬁeriss a%%lited onto

fasteni ng ures errlng also'to
I r’ieermedi dte negabaropronteel it toan gl msthbdwn A8hus, gas

t.ed be e, selecto 4 is rot bl.y nount ed
A 080 hPE. o & 1 AU e 0hr 61580 RS SPRgEoRoy  with
eﬁ%ﬁ”ﬁhs@bﬁeﬁesén%QanQOQQQr@Ve%hﬂttEx%%h@sz%%ck to engage

wher eby selector 214 is retained in housing 202 when _
clhplR8@ssennlypl f. SHectsrlRifFarasiage fiagsegolyy 64 is

22 réxﬁ&aéecﬁm%lk%%l%mgééég{fsw & 2§ chn Hhe %:Sﬁ%d' JEQLnb1y 64

own, orifices are intersecting;
MHaﬁiEQGaemhﬁmhﬂmgSbroenbagement surface that is engaged

by the rear end of the operating rod. When a cartridge is
fired, pressurized gas enters cylinder 206, displaces
piston 7’ and causes the striking rod 6’ to strike the
striking surface displacing the bolt assembly. A spring,
similar to spring 5 in Fig. 13, is pfovided. between
shoulder 72’ of rod 6’ and guide 4 to bias rod 6’ toward
cylinder 202. Referring again to Figs. 25 - 27, the user
may select a desired cyclic rate with selector 214.
Here, selector 214, which as noted before is rotatably
mounted within block 202, is rotated to select the
desired rate. The amount of gas flow and / or pressure
that is exerted on the piston may be varied by the user
when rotating selector 214. By rotating selector 214 to
selectable positions, different charges or rates are
applied to the piston by variable gas pressure, flow and
selectable force. Exhaust port 218 may vent gas upon
sufficient motion of piston 7', such as where front 220
of piston 7' passes port 224 of Dblock 202 in
19



226, 228 may not be intersecting. In alternate
enbodi nents, nore or fewer orifices may be

w@e@eissi Sel ect or 214 has shaft 290 whi ch engeQEES1005/033529
correspondi ng bore 282 of bl ock 202 whereby gas is
directed through ports in the selected orifice. Detent
features 294, 296 are provided in selector 214 and

C 2, Wit i oa merder f
2B A O Pl AT TR el Get of LA 1 AC detiran Temts:
padid i seleBeber rcogl@l havieco &i giln‘.?ﬁiareharrshazé hais de in a

bore 208, an exhaust port 21 |spose to c
e R R an - | AT Lt QR EEeoF ndTtne 208 ®in  the

b%réleéctﬁasnﬁlyocbezoglkédf'fched QP barrgl1dd by gifferent

appropriate fastening nmethods. Thus, gas block 202 has
a dadinefer 206wt hauchouses meYonb¢ wm%dhewptbtonil?fferent

' d b
ASET B TREEHT o1 Agbhas ORhEy Bh | CopPothed 17 ing

V\Ilrtahiens I ecel vietidh2 sltbwkhe dad t aséenblt;o 64nhagi ngricreased
striking or engagenent surface that is engaged, by the

r darSXiRe o EY hasS oper dttgLEBENIWEST S TR HEkOR sOr charge
RRECE %ﬁééurb§e@&a%l§@ e C§é1@9€5r20§hed'e%&|e%%%e size

piston 7 " and causes thé striking to strik
t et sthé kpogtsorf age fdiceptetivwepert H@omﬂ EO&ssedblcyflmder 206

e .

r athiough owaed @yl fingder 202 Refectbplcagaimdl & gate, and
25 - 27, the user may select a desired cyclic rate
wi T ot e rtha ampigre, 28| BEESEUS4OTWALOW &F ssedrplied

g
f Imy&md o/r obrpfessar endynatba s peosrited .onIhhetipe stambodiment
n%%upe Yaé£e§u§¥ 5Qgsg§e218 are directed toward the muzzle
of the firearm, away from the operator; in alternate
embodiments, other directions or locations could be
provided. In the embodiment shown, the gas block 202 and
the piston 7’ and rod assembly 6’ fits within the hand
guard assembly in a low profile relative to other block
systems. The embodiment shown may employ a short barrel
24 with a shorter operating rod that results in higher

impact loads to the bolt assembly.

[0061] Referring also to Fig. 29, there is shown a front cross
section of a gas Dblock section of an indirect gas
operating system 60’’ in accordance with yet another
embodiment. The gas block 252 in this embodiment has
intermediate regulator 258 that slides rectilinearly
within the gas Dblock. In the embodiment shown,
intermediate regulator 258 may be slidably selectable

between two selectable positions 260, 262 corresponding
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when rotating selector 214. By rotating selector 214

to selectable positions, different charges or rates
w@e@oeapli ed to the piston by variabl e gas preBSU/DE2005/033529

flow and sel ectabl e force. Exhaust port 218 may vent

gas upon sufficient notion of piston 7', such as where

front 220 of piston 7 ' passes port 224 of bl ock 202

h | |
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226, 228 in the selector._ | c%/ be sized for ,each to
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desire Iring rates . This allows the user to have
i ict2aseditfdrexthel iy eamedd atiee Ireeqrmh@tcmat €58 is in second

amuni tion d Thus, rotating the .

Sa B ch o PE2 o PREE: VIR HE eREmBB EobiOp Picge ovLinder
bezwe@naobqs%@& aget cybonden G ddLased, deer easasttling
or elimnated allow ng gas to blow through the orifice
atori Bt c2 8Bl @ndarkabtane al é2 - andRHMH t Lpagetheetents 256

awt é'}ﬁr@{f&é&r€o°5%bgwlﬂﬁe9ﬁéd§8lﬂle' ?c%gtu(?.ah%% 258 to be

pi ston. ternate e nents nore or | éss holes or
ortdiaigsedraynbeogiaviote®6d not ha62nhdeinee rd sbewnmay simply

exhaust gasses 218 are directed tovvar .the_ nuzzl
t HEAH r ?n’fe%ﬁ?/ woﬁvmeeaﬁﬁ?ampﬂ 3 OB b8 BB on the

ensi By S eret hetrndifiecd | aRsinek-, | oeRé| Oﬂ'l_ﬁricwl ¢l may be
provi ded. In the enbodi nent shown, the gas bl ock 202

ardharizedi wishopt' ’fé“rﬁzl vod @éfsewlnyGlTl fihe WieAdn Exhaust
th ern?n ua}ﬁ a%%e 'cﬂec? k:gwxpér?vf hgsr elv@r{éﬁ/etfﬁg piston
er ock Syst ens e enbodi ment ~ snown may enpl oy
a @tlmrtdéJar tel 24 vvptcbdatelmihed ofesadtiingn r odIhhatalternate
results i n hi gher
odiments, more or less positions or orifices may be
provided, for example a third or fourth position where a

different orifice size or no orifice is present.

[0062] Referring now to Fig. 32A, there is shown a view of a
bolt carriage assembly 64 of the firearm shown in Fig. 1
in accordance with an exemplary embodiment. Referring
also to Figs. 33 - 34, there is shown an exploded view of
a bolt assembly of the firearm shown in Fig. 1. The
embodiment shown may employ a short barrel 24 with a
shorter operating rod 6 that results in higher impact
loads to the bolt carriage assembly. As a result, the
bolt carriage assembly 64 is subjected to such higher
impact and operating loads. In Fig. 32B, the assembly is
a conventional (M4) direct gas operated bolt carriage
assembly. Bolt carriage assembly 64 has a bolt carriage

frame or carrier 120, a strike portion or key assembly
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i npact |loads to the bolt assenbly. Referring also to

Fig. 29, there is shown a front cross section of a gas
whbkwel3secti on of an indirect gas operating SyBCEDSB05/033529

i n accordance with yet another enbodi nment. The gas

bl ock 252 in this enbodi mrent has internedi ate

regulator 258 t hat indes rectilinearly within the gas

ghfstgﬁ hs it Bgmseﬂﬁ{%r W@f&lrf@gagg struck

able bet wee Sel ec
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i F¥grst3 peditiiken 580 Bofe DD8LPSaLER AP e alikstantially
Wé&ﬁyél %egh 204 a&gel%@iﬂg ?8& 620 ‘ia B%%%%e%o%%’on 126

throttling orifice 270 and passage 272. \Wen t
| rutser nedi aalely egehaper 25(& |gs | ncgeeord) pokdt | dnr@@z loads

bore quﬁ%s§%81%$ 22@5 es &Eﬁg% #gggtt ?ﬁbaengages the

orstfmqaa 268 eNén paSsages ZEﬁe %&imﬁ ogetatl detent ke23rtion
provided to allow internedi ate regul ator 258 to

m
efv3r?et aaﬁecﬁ|he1z5@§'lu M8 478261 wheFe dafder thay engages

&ﬁ}lng on t e op%ﬁégéﬁsgg?ne‘%’%@eﬁﬁgﬁzd@nﬁﬁy frame 120

fltrhatg fatren nay dEnatwaiped Twishlaged t Reywsg . of Addddt sonally a
th field. haust vent 276 b rovided to ve
ORIt STDTGHT HOELLon Al AP BBV o PR HEgVided in the

| Add omod ol $ eF Mk epgpbodhments tomé'h?;a% |ae~°cﬁ)rrespondlng
positions or orifices may be provided, for exanple a

t HirahtorkepugrROpesiliZi0sH virer eatr 4eF f éPént dFIPGFHEQYS 128 on
s chef? BF et R B A L R s AL o @
&@Kﬁsdhérf@dﬁﬂéﬂﬁh@wwlth Filge Reyways 120B, 120GF of the
carrier frame. Upon pressing strike portion 122 into its
corresponding grooves of carrier 120, stop piece 124 is
fastened to carrier 120 using fastener 134 to further
retain strike portion 122. Stop piece 124 has a lock step
engaging the end of the strike 122. In alternate
embodiments, the key ways could be provided within the
strike portion and a corresponding interface on the

carrier. In this manner, the bolt assembly 64 may

withstand higher impact and operating loads.

[0063] Referring now to Fig. 35, there is shown a side elevation
view of a hand guard assembly 40 of the firearm shown in
Fig. 1. Referring also to Fig. 36, there is shown a top
elevation view of a hand guard assembly 40 of the firearm
shown in Fig. 1. Referring also to Fig. 37, there is
shown a side elevation view of a hand guard assembly 40
of the firearm shown in Fig. 1. Referring also to Fig.

38, there is shown a side elevation view of a hand guard
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i n accordance with an exenplary enbodi nent. Referring

also to Figs. 33 - 34, there is shown an expl oded vi ew
w@booa/18m8r4 assenbly of the firearm shown in FiBCT/LS2005/033529

The enbodi nent shown nay enploy a short barrel 24 with

a shorter operating rod 6 that results in higher

i npact |loads to the bolt carriage assenbly. As a

resu | rri S [ ubj .
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PArdd onydi22 4basds Kekede ROLLL 00 129508 RASE0 1328 at24 ang
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f reerd20rehaetbor R geher allberhatmpenbkéymayts, multiple

Addi tjonally a front, notch engagenent rtion 130 nmay

DG U A dedt et he DB 02 eheR Cot FRRETAGY t Cgn FS¥Tg beat
engBige) @ Caid 508k Ngo f £ont 1keytgr ea¥eiAd0CGF ithe barrel 14
carrier 120. The ke%s 128 on the base of the strike
porttilon hoerine Rapedoterdotth atppedsrperpduge fsufficiently
Wf&t%#¢¥ﬂﬂy§$&%9& Jc%%i%log;eth rGHELE" TR@Bvable and
Upon pressing strike portion 122 into its

c arelesqrored ey i Dlw e®, oI3 €anayebelpBpvitied pnetanti?24uard 40

is fastened to carrier 120 usi ng fastener 134 to
i G epay be permanently mount&d or removably mounted and

@ibbing.

be removable or moveable to different locations on hand
guard 40. The rails and mounting system to the hand
guard may be substantially similar to rails described in
U.S. Patent application Serial No. 11/113,525 filed
4/25/05, which is incorporated by reference herein in its
entirety. In alternate embodiments, rails 2, 136 may be
in different locations with different sizes. In this
embodiment, the guard mount to the receiver has an upper
lug 138 that is provided to interface and mount to a
corresponding slot 140 in the frame of the upper rail of
upper receiver 42 (see Fig. 31). Removable bottom lug 26
is provided to engage a corregsponding slot or clevis 142
(see Fig. 30) machined into the standard front bottom lug
attachment of the lower and upper receiver 42. In this
manner, the rear of guard 1 has a lug 26 recessed into
the bottom clevis 142. In this manner, guard 1, via lug
26 is locked to lower receiver 144 and upper receiver 42
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retain strike portion 122. Stop piece 124 has a | ock

step engaging the end of the strike 122. In alternate
wepwodsmsent s, the key ways coul d be provi ded weeTius2op$ies3s29

strike portion and a corresponding interface on the

carrier. In this manner, the bolt assenbly 64 may

W t hst and higher i mpact and operating |oads. Referring

1S, Sh e va n yi :
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HﬂyrﬁherF%ﬁemédngoaM®@dn3ﬁ%qpléﬁk thar duigs 1¥OWMA pin 27
top el evation view of a hand guard assenbly 40 of the
fi(S8% MiShowr)in Fig. 1 . Referring also to Fig. 37,
there is shown a side elevation view of a hand guard

[005416@%@@%5&&90 Rbwt B8 fFiearsnshovhet8 kisg.shbwn REfBEELBA view
also to Fig. 38, there is shown a side el evation view

ofofa eharrrefreed 1asseilpyoddof etbeafabrarmashewsf iphdig. 1.
f ! e err@lshhglow]l Eo gFJﬁ%f ; 3%% ertﬁ'll Z’Ll%c‘osﬁ Owrf' t$8 view of

own- an- 7 so i'C"Viewo ron
handrg@aidei af2 tbe EhkﬁaﬁﬂﬁéﬁMﬁMWShbwﬁl@JllFlgkhﬁd In Fig.
guard 40 has an alum numshell 1 that in this

erti&ti N8B i 8Y6f LATREFHIEBNNIkRIT 0fhd tRRs ViAYS ©of e
hal g AN derpal JdRiRg Handngyar k0 LRample purposes.

ergonomcally sized to allow a user to confortably
grasp shmnguan dFigheBLAL SéOWDmmﬂxin(thaefremelvérthg upper
and oating relative tqg,barre

PR of £ 1980, SRRV e anpin RERUL M praterface and

sheJurs, ddmedsgddbing, Liwat3shoel Hsnar gdeull €.heat shown in
shields and liners to faC|I|tate cooling of the barre
15 ighi 1 80%eebilR§ RENFIREIY 492 af Sa Masipatagd ubeto the front

LS, SO rameneial Al Sae Beotibtiowr and
praprededrenchardsguata 4hgage the corresponding removable
lower lug 26 of hand guard 40. Hence, the rear of guard 1
has a lug 26 recessed into the bottom clevis 142. Thus as
shown in Fig. 1 and as may be realized from Fig. 13, when
mounted, guard 1 is locked via lug 26 to lower receiver
144 and upper receiver 42 with the pin 146 connecting the
lower and upper receivers to each other and guard 1 is
further locked to upper receiver via lug 138 and pin 27
(see Fig. 8). As seen in Fig. 1, and as noted before,
when mounted, the hand guard 1 covers the indirect gas
operating system 60. The gas block 8 (or gas block 202,
252) is housed inside the guard 1. This is facilitated
by the low profile of the gas block. As seen in Fig. 39,
the guard may include an inner groove 1G or channel in
which the gas operating system 60 is disposed. The
channel provides sufficient clearance around the gas

operating system 60 for unencumbered operation. Claim 1G
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and may be permanently nounted or renovably nounted

and be renovabl e or noveable to different |ocations on
whaovd/13sa¢ d 40. The rails and nounting syst em POI/UK®05/033529

hand guard nay be substantially simlar to rails

described in U S. Patent application Serial No.

11/113,525 filed 4/25/05, which is incorporated by

h ' pret 1 _al
L ShB ST L8 LR, LES SRR or ol L M oy of che gas
| askddlons with different sizes. In this enbodi nent,

the guard nmount to the receiver has an upper lug 138

hat is proyided to |nterface nd .,mount to a :
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14@0i§egaﬂrgagé3£s§@ﬁbg%g8 nlp&in&) féwéfeglkos&%gi Q:he barrel

upper receiver via pin 27 (see Fig.
Reded r itig-ovgi t bakidg. g@&)éd tderanblsy sHewy .a tmaurdm 1) which

vi.ew of a recejver ass rearms

FiPbaes “aLCE A S S0RREhE: o O ReSenar B BAfow Feducea
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1. In Fig. 30B, 3IB are respective bottomand to

viksgebfen cbﬁveﬁﬂﬂieonéfrojiw raeeeely as §Rs@HIRor the barrel
@é‘?& ARES. 148 shawngig Jr:é.&) 1%'0“’ i5k8 ) LPound the
th rane ? ? 'S

e upper rai recerver
rnxadr&mbroennﬁebbacecanM1ng holes or slots in the hand
guard. In alternate embodiments, the cooling system may

be employed on alternate firearm types.

[0066] Referring still to Fig. 40, there is shown an elevation
view of a barrel and radiator assembly of the firearm
shown in Fig. 1. Referring also to Fig. 41, there is
shown an elevation view of a barrel and radiator assembly
where the radiator 102 is removed from the barrel 24 of
the firearm shown in Fig. 1. As noted before, air grooves
100 are provided on the flared outer portion of barrel 24
that extend into the air flow within the receiver
section. When mounted to the receiver 42, the grooves 100
form channels between the surface of the barrel nut 23
(mounting the barrel to the receiver) and barrel (see
also Fig. 10). As seen in Fig. 40, grooves 100 extend
through Dbarrel retention £flange 24F. The air flow
channels on the barrel are aligned to direct flow towards

and over the radiator 102 on the barrel 20. In this
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nmount corresponding |lug 138 of hand guard 1 . As shown
in Fig. 30A, slot or clevis 142 is machined into the

wo e@nt13180¢ t om | ug, that forns the attachnent oPCT/H82005/033529
| ower and upper receivers, to engage the correspondi ng
renovabl e | ower lug 26 of hand guard 40. Hence, the
rear of guard 1 has a lug 26 recessed into the bottom
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oper tin sys em 60, The gas block 8 (or gas :
éﬁ%Egr ouse |ns?de ?H@léﬁgrd % a%ﬁls |ser desired

faﬁaiéfﬁéﬁdwbyht@@oﬁOheatOEbhduatleEpgaﬁeka@&u AShe outer
seen in Fig. 39, the guard may in¢clude an inner_groove_,
| CWFERFRNAE §FCHNIFER PO aSeBbEPat INAF sHuibaAPEs jmadiator

di sposed,-fhe qwﬁﬂginprowhge§h§yﬁéﬁ%dﬁﬁméﬂ@ar@H@eradlator

around the gas operating system 60 for unencunbered
opierrat i ane Dhaghtideyl havel aghedr edAsr maydéredealized from

partion IM i n. way, of _the gas.bl ock, [0065].Firearm

ek hovd O 1BF otk FORORH i Ty rhm dtoqrtTehe by the bolc
deses bty | nt@ﬁ@@gﬂaﬂﬁ@ grbBvapothethexepplraly and directed
enbodi nent. As seen in Fig. 40, radial air grooves 100

arVer oviielefiinn Dhr Feflianornif2ext £80lingdo oRes or slots in
r%ﬁﬁéveﬁaﬁSCtgﬁﬁrdTh%uﬁkﬁm3%09¥ﬁ§ 188n958%98ﬁt %%oﬁq g. In

forced arr cooling systemthat utilizes the notion o

t heel thetha o detiiobdicant s agehassenblingt syptiiem oeel k& remployed

akgggaiggrggggekirearm types. Portions of radiator 102 may
be fastened together, by screws as an example. Radiator
102 may have fins or multiple panels or surfaces. In
alternate embodiments, the size, shape or number of fins
of radiator 102 may be varied. In this embodiment a
Bottom shield 112 (see Fig. 10) may be removably mounted
to radiator 102 to protect the hand of the user grasping
the guard. The shield may be of any desired size and
shape. The shield may be made of sheet metal curved to
conform generally to the inside of guard 1. Radiator 102
may be keyed or otherwise fastened to barrel 24 to
maintain orientation of the shield 112 or radiator 102.
As seen in Fig. 10 heat shield 112, in this embodiment
may be is fastened to the lower portion of the radiator
to shield the operator’s hand, on the hand guard from
heat dissipated from the barrel and radiator. The shield
may be suitably fastened to the radiator and is located

to provide an air gap with the radiator element.
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and through hand guard assenbly (e.g. guard 1 ) which

houses a radi ator elenent 102 that surrounds a reduced
waele@aasmr4 porti on of the barrel 24. Air is forPedu$2005033529

the receiver by the bolt assenbly, through the barre

retaining nut 106 via grooves 100 into and around the

radi ator and out cooling holes or slots in the hand

d | er [ h . .
toos7 R (e b8 U8B FPRRL PR T b i el A bcion 1o

Rejrﬁ]rylﬂglﬁéti:éti@e Fbg. th8, ihkeneibsa. shml@ms alternatlves
el evation view of a barrel and radi ator assenbly

t R4 i Fedt i SRBWATF nCRTg Pe1 devRerst rivngtapse FBlﬁﬂﬁd in the
4 h S e 0 [ rre
e ner (T ad At o g rainaly.
f ridie t perelsantel 1ﬁw4ent1¢nhle ifs r eatemdldwico n eﬁlbgac]a all§ such
not.ed before, air opves 100 are provided on th

Rt S0 | ORCoF Bt 00F - DA Bnat S6xCBRAS nEdidhe fall
aivi fhiaw whd hd Fopdeo f eged Vsp&eldd 0l a Milen nounted to

the receiver 42, the grooves 100 form channel s between

the surface of the barrel nut 23 (nmounting the barre

to the receiver) and barrel (see also Fig. 10) . As

seen in Fig. 40, grooves 100 extend through barre

retention flange 24F. The air flow channels on the

barrel are aligned to direct flow towards and over the

radi ator 102 on the barrel 20. In thisenbodi nent ,

radi ator 102 is an assenbly of two substantially

simlar parts. Each portion has a generally

sem circul ar cross-section with an inner dianeter

sized to provide desired thermal conductive contact

with the undercut section 104 of the barrel. The

radi ator is nmade of al um num or any other desired
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material wi th good heat conduction properties . The
outer surface of each radiator section has suitable

wo 20b6as78r4 fins fornmed therein. In this enbodi NnRCE/US1008033529
radiator fins are longitudinally aligned. As may be
realized fromFig. 10, air is forced fromthe receiver
by the bolt assenbly, through the grooves in the
barrel, and directed over t é{ of radiator 102.
Cooling holes or slots in thé hand guard further aid
convection cooling. In alternate enbodi nents, the
cooling system may be enpl oyed on alternate firearm

ty Portlons of radiator 102 may be fastened
¢ et B Ao Y AT OIE it eRArBRBY RRAPERGEC102 Tagy™ having

haé’x? fhDSr&Et NG | pherRaNSy SsPErSMl EaRSBisiAgal ternate
enbodi nents, the size, shape or nunber of fins of

radi ator 102 may be varied. In this enbodi nent a

oo OB SR ST 1) oY BT TOVERLY cne o

useds @m‘s;m &gl bee@uat thidhen s et gosvyebei vér aiysembly;
desired size and shape. The shield may be nade of
sheet netal curved to conformgenerally to the inside

of 5 9y d.ch - aB@@giﬁﬁ% 1021 A8y De pegyed 95e0t19§f¥‘é§e assembly

fastened to barr to maintain orientation of the
shielpldd 2torthadiateivéd2asgamisken in Fig. 10 heat
shield 112, in this enbodinment may be is fastened to
the I ower portion of the radiator to shield the

oper gher W dwdhavinghe hapdigusr d themdgatblock fitted to
di ssipated fromthe barrel and_radiator. The shield

navl%eb%rfﬁéb@ss%@qléhedtb@ wd ing¢rat ¢ geAmpgication with
I(%%gegb% ﬁHIde an air gap with the radiator

el ement ould be understood that the foregoing
descrlptlon is only illustrative of the invention.
Var i [ ter i V.

aa Sggtgnt gn atroo’lesassembly having a piston and a striking

rod, the piston fitted to the cylinder;

wherein, gas discharged from a fired cartridge displaces
the piston and causes the striking rod to strike the

striking surface displacing the bolt assembly.

2. The M4 type automatic or semi-automatic firearm of
claim 1 further comprising an exhaust  port in

communication with the bore and the piston.

3. The M4 type automatic or semi-automatic firearm of
claim 2, wherein the exhaust port is selectable between

two positions corresponding to two firing rates.

4. The M4 type automatic or semi-automatic firearm of

claim 1, wherein the piston and the bore are in
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and nodifications can be devised by those skilled in
the art without departing fromthe invention.
wa\ecwonslismgl y, the present invention is intendeRCT/US2005/033529

enbrace all such alternatives, nodifications and

vari ances which fall within the scope of the appended

cl ai ns CLAINB 1. An M4 type automatic or

SEm m@ﬁﬂ f%&%@rgﬁhﬁﬁiﬁgk éE%:rQ u?%%or having two

opéer ati ng sys em conpri si ng: a 1T asse y having a

stsel&¢mpb&mfapesithenboltoaseepbhdlngclOSedUmdluseknttable
pe receiver assenbly; a barrel assenbly having a

kxﬁ¥¥149k¥%%ﬁ§el assenbly coupled to the receiver

assenbly; a gas block having a cylinder, the gas bl ock

fitted to the barrel assenbly, the cylinder in

co&muﬁ'ihmm@m tairteh eheomeras arw aepulsa@ﬁom&llcodflrearm of

nbly havin | st and striking r
el frecisehe’ Slenaoptobhensntd (3Somdter japy e

f rom echéd eré?taﬁéérh dgehali sphAcaeseTdwe g1 1sd orp@mtmeSby an
the striking rod to strike the strlklng surface

di SRAERT NG WHE DT (ERRSEHDI9E 2°019he Ma type

automatic or sem -automatic firearmof claim11l further
conprising an exhaust port in comrunication with the

bofi e aitne: tMé pivgtonauBomathe Mirt pegiaatugereitd cor firearm of
se - aut c fire n1of cka|n12 wher ein.the

G0 Por e a adtaop S bERween g AsoshLroRg toward the

(uﬁyfgﬁmgﬂjng to tw firing rates. 4 . The M4 type
automatic or sem -automatic firearmof claim1l

wherein the piston and the bore are i ncomruni cation

vif apylnt gy medial e pegylatar favi %%1 t%ﬁk%ﬁk@bkfrearm of
rr pona

pOSItIOﬂS Cco |ngtotvvo se ecta
claim 1, wherein the piston and the striking rod are

separable.

8. An automatic or semi-automatic firearm having an

indirect gas operating system comprising:
a bolt assembly enclosed within a receiver;

a barrel assembly having a bore and coupled to the

receiver;

a cylinder fitted to Dbarrel assembly, the cylinder in
communication  with the bore via an intermediate
regulator; and

a piston assembly having a piston end and a striking end,

the piston end fitted to the cylinder;
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firing rates . 5. The M4 type automatic or
sem -automatic firearmof claim4 , wherein the

WO nioensmsed at e regul ator may be switched bet weePCT/D82005i083529

sel ect abl e positions by an operator w thout the use of
tools. 6 . The M4 type automatic or sem -automatic
firearmof claiml , wherein the piston is spring

bi ased foward the cyliadar ¢4 alir &f&%dt Y:@.ect@itd%%mdfsplaces

or ‘sem - am%WM|c %regnno wher ei
pitsio@npasdohherst rckhngsr&@earﬁas'ﬂpﬁn@ble&d 8:0 Amsplace the

a tomatic or sem -automatic fire n1haV| i ndi rect
peraIFP stéﬁ?%oW%?F@Fﬂg ERepotit %éhﬁ regulator

e@éﬁ&@té@”’dl{é a f1eGel ¥er; tife Pard £l @epebhy h@eﬁ:@g € the
bore and coupled to the receiver; a cylinder fitted to
bavistorassenbly, the cylinder in conmunication with

the bore via an internedi ate regulator; and a piston
assenbly having a piston end and a striking end, the

pis! onhenduftdrieeh ¢ Ookhesenyil Handeimanies eEregd® of claim 8,
dlscharged froma fired cartridge_displaces the piston
Qﬁﬁﬂ§éstﬂﬁ% é@F@%@ﬁ@léﬁﬁ tBeEPéﬁFQEe e pore selectable

%5%'10& t sl
regu ates the %%E% { eiggs ron1ﬁ%@t%ore ?%P%%% rates.

piston. 9 . The autonatlc or sem -automatic firearm of
[ m wherei n.the internmedi ate requl ator has %
bt Babe SHRTAkIS Por FEBROREERGAE oo vi) "earab ab| 1aim 9.
fifhdie i@t €6he intermediate regulator may be switched
between the two selectable positions by an operator

without the use of tools.

11. The automatic or semi-automatic firearm of claim 8,
wherein the intermediate regulator has a first orifice
with the cylinder in communication with the bore wvia the
first orifice when the intermediate regulator is in a
first selectable position, and wherein the intermediate
regulator has a second orifice with the cylinder in
communication with the bore via the second orifice when
the intermediate regulator is 1in a second selectable
position, and wherein the first and second selectable
positions correspond to first and second firing rates,
and wherein the first and second orifices are of

different size.

12. The automatic or semi-automatic firearm of claim 8,
wherein the c¢ylinder is housed within a Dblock, and
wherein the block is mounted to the barrel, and wherein
the intermediate regulator is rotationally housed. within
the block.
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10. The automatic or sem -automatic firearmof claim?9
, Wherein the internedi ate regulator may be sw tched

wheirsesis74 he two sel ectabl e positions by an opePCHUS2005/033529

wi t hout the use of tools . 11. The autonatic or

sem -automatic firearmof claim8 , wherein the
internmedi ate regulator has a first orifice with the
cylinder in conmunication with the bore via the first
orifice when the internmediate regulator is in a first
sel>ctahéeapasinbicdrn, candanhieraitondiel ¢ nf erea@dnabé claim 12,

reqgul ator has a, second_ prifice wi.th the cylind 0,
c ORI Cat POR WHETCTRECHRNS FERULACFochrl Gt { PEBEICE, and

Whgtet &, | pher BRELAl @alequ! A1aft IS0k @nSeemffinication with
sel ectabl e position, and wherein the first and second
setheet hdreeposing diwe coriespondand fheseiandckecbhdck has a

firin ates, and ' fir n c .
ort 1 et BBEtor o R e B e EE e e oo ana ehe
saergptideonptic firearmof claim8 , wherein the

cylinder is housed within a block, and wherein the

block is nounted to the barrel, and wherein the

| nf pr mpgbate ol il Obr | ScholabitBRgkhiy housedav 68 B1ain 8,

the bl ock. 13." The autonmatic or sem -automatic firearm
ofwhrdizdim 12thehebelh t hesembéynelist e ar equmatv@blleas siriking

orifice, and erei n t.he ock has a first rt in .
O G L RLaT RaRoR TRl Sbr Ol dhorises a
whesed rehhe bl 9ekn hasdassecrifgpebt, i ancommaticdat itdie piston

with the orifice and the cylinder. 14. The automatic
oriSefPrangon®adedi Addom Bhe cIcailmrgler whekeith fREi1ng force

bolfeASSE Y Yehiass er{eiRyaplg, striking

15. An automatic or semi-automatic firearm having an

indirect gas operating system comprising:
a bolt assembly enclosed within a receiver;

a barrel assembly having a bore and coupled to the

receiver;
a cylinder fitted to the barrel assembly, the cylinder in
communication with the Dbore via an intermediate

regulator;

a piston assembly having a piston end and a striking end,

the piston end fitted to the cylinder; and

the intermediate regulator having two selectable

positions corresponding to two selectable firing rates;
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surface, and wherein the piston assenbly conprises a

separabl e piston and striking rod, and wherein the
WEe@b0s7sTes spring | oaded into the cylinder vi aPEI/BERI0051033529

force exerted by the striking rod. 15. An automatic or

sem -automatic firearm having an indirect gas

operating system conprising: a boIt assenbly encl osed

vwmépeﬁnre gkver ,sc@la%rerde' eavi & #Mb1aces
to t

coupled to the receiver; |tte
bathelpas$eMqudtheus¢b|th snrmbnngmenﬁlbm mugplace the

t % 0{$iV|a]%n 'nt?gfew%at§1§ﬁggga§f{¢§?ﬁﬁe§hﬂtetrﬁ@gulator

p' :Sé@@l@ﬁé‘sf idieed 1wt herecythadegas and-dbe the bore to the
i ntermedi ate regul ator having two sel ectable positions

coPEeEPRndiaiy t b’hﬁmlélel *éb,@ abin grmediigh raat er§9w1@rt@|m may be

agwﬁtéﬁ&gr g & gﬂ&aféé dg al%’léc’pl ans by an

pi ston and causes he s ng en

bobp emsisenir i/t haund mher@$@ bﬂeto@lernedlate regulator
regul ates the flow of the gas fromthe bore to the

pi ston, and wherein the internedi ate regul ator may be

sw ¢ chedebgt,weRA L4 be otfmsé&i%@&haecP@Sfu@a:?mbxsfamalm 15,
operator without the use of tools . 16. The autonmatic

cnwh@m¢1@ut@h§|(ﬂmt¢em¢d1@teclmagumatmmeresntﬂutatlonally
in ator, i s_rotat sel ectabl e
bt SLOEERLE BEGR A g Peldt 0] BRI SSOEEGNS .

autonatlc or seni-automatic firearm of cl ai m 15,
wherein the internediate regulator is slidably

sé%ctrﬁBﬁeaHEPW@Eﬁct & 1SRV HQRRH e pbiFrepBAsof claim 15,

wherein the intermediate regulator is slidably selectable

between the two selectable positions.

18. The automatic or semi-automatic firearm of claim 15,
wherein the piston assembly is spring loaded toward the

cylinder.

19. The automatic or semi-automatic firearm of claim 15,
wherein the barrel assembly has a port in communication
with the bore and an orifice of the intermediate
regulator, and wherein the orifice is in communication

with the cylinder.

20. The automatic or semi-automatic firearm of claim 15,
wherein the cylinder is housed within a block, and
wherein the block is mounted to the barrel, and wherein
the intermediate regulator is rotationally housed within
the block, and wherein the intermediate regulator has an
orifice, and wherein the Dblock has a first port in
communication with the barrel and the orifice, and
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18. The automatic or sem -automatic firearmof claim
15, wherein the piston assenbly is spring | oaded

wo owansisthe cylinder. 19. The automatic or PCT/US2005/033529
sem -automatic firearmof claim15, wherein the barre
assenbly has a port in conmmunication with the bore and
an orifice of the internedi ate regul ator, and wherein
¢ fica s i nLcat | : ¢ . h .
TS hafh ol SRR T TRl OB 18 POaeicpston with
whatreei rodihel ey | iender thee hayddchdeyt hi rarsd blwdckseiand the bolt
wherein the block is nougﬁed to the barre

and .
WRSRETHP he PRt 6 nEATRVER &gt T UF RS FordeiGral Py wherein
hqused ghidd) thechbagk, candribesei § thepdrisTaediaiton and
regul ator has an orifice, and wherein the block has a
figstikpiotg edeomnmuhi edtareinn thet hel e elfisangorheg loaded
or.i f.i ce, .andwhetei.n_t he, bl ack has _a_ s p '
c&ﬁﬁﬁhiggﬁ oﬁy%%?ﬁefhév%gif?cg gﬁﬁmﬁhgggggin§%%¥£§%d:by the
whareii dderdd) t assenbly has a renovabl e striking
surface, and wherein the piston assenbly conprises a
separabl e piston and striking rod, and wherein the
piston is spring |loaded into the cylinder via a spring
force exerted by the striking rod.
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