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[001] 1. Field of the Di sclosed Enbodi nents [002] The

di scl osed enbodi nents relate to firearns and, nore
particularly, to a firearmhaving an indirect gas

oper at i NG 1RBERAMHAPRE] aR- TEbigiceyY IHERATIOG Bekakrd

devel opnents [004] Conbat firearns enpl oy various
nmet hods to ej ect spent. and reload unfired cartridges

in SEAS ARVAREAosr Aurdratiie bpethtt oAl Sudh mEtvdddonal
m#‘? ieY+g SSU'sb'/@Qofﬁ@ﬁn afl%acaggesﬂbsérw dg@04 and

y the oIt assenbly di spl aced by action of
t he hgaebyAiprobpensed ses :Wf@r@ceuser idepknysretrh a
system where the firing rate is fixed resulting in
ei ther and excessive rate of cartridge consunption or
insufficient firing rate. Accordingly, there is a
desire to provide a vari ablgkcRbpgipr ate sem
automatic or automatic firearm [005] SUMVARY OF THE
EXEMPLARY EMBODI MENTS [006] | n accordance with one

[001dxenpl| ipldnbbdihen?isalraad (Bipedigensaatic or

sem -automatic firearmhaving an indirect gas

[Ooﬂperﬁté nil}’l?seéa | Smpb @Mh e Igfatf:% I @@l M CAUPFASe8nd, more

bolt asse having a striking surface with the bolt
ass@ayitycenekbdged ®WPt hin £ArRAITypdaveei ven agg@rmwt gas

I having a bore is coupled to the
recegngklﬁé e #éﬁ A gas bl ock having a cylinder is

fitted to the WD 2006/ 137874 PCT/ US2005/ 033529 barre
[00Hss@nbByiwift hesbeiplylomdef Helateuimdevedbpornnst h

[004] 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 1is
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

[006] In accordance with one exemplary embodiment, an M4 type
automatic or semi-automatic firearm having an indirect
gas operating system ig 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
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the bore. A piston and rod assenbly having a piston and
a striking rod has the piston fitted to the cylinder.
Gas di scharged froma fired cartridge displaces the
§¥ on and causes the striking rod to strike th

Q@ 10%'KJ¥#sur f ace di spl acing the bolt assenbl §CT/F§’5’9§/033°29
I n accordance with another exenplary enbodi nent, an
automatic or sem -automatic firearmhaving an i ndi r ect
gas operating systemis provided. The firearmhas a

bol thardeserdy e aseth Whdi ByBih@ELT V&I it iRakieh with

assenbl havi ng a bore and coupled to the receiver. A

cyl ith@eore . fj PiegonoanarFef assYMLY RGN e piston and a
cyli C gb@ g reoVicd @1 e

i nt esrl%(r%gg* h?’e regu at%ﬁé olg\l%\el:%?on a%s‘gnboytﬁas g 6|n§itern as

end darsdhargetr i fiamg endirede qmsimrﬁwddmml@@les othhe piston

[ h f f id o
B o Gthe, RGO | 80 SPEIEL e periiing

di sphagacdehaibphbcingsendlnol e danakmedi ate regul at or
regul ates the flow of the gas fromthe bore to the

i ston. [OO |n accorgance t h anot he exe l.ary.
| coBPhEh GRTBRATE 1TPRARent

havifig o2 tiiedi 6eClsemdagu08Rs &l & NG i ¥aE-AM hévaﬁ{gov heedindirect

The firearm has a bolt assenbly enclosed within a

r ecéa\ﬁeppexaﬁaﬂgelsym@nﬂlsy prigys dgdpofBeaitd regupl &gst @ bolt

the Jeeghy: rené%%)é&ingg nls afidled 40 ihe Qaﬁéﬁ#el assembly

assenbly h the cyl I nder i f comuni cation wth the

bor dawiiagam ibvtrer reedl ateipledgulcattdre. vequistean dssemtilngler is
n_end andz_iL striki end, wt

2?113 ff%‘itt%itegifjot‘b Ot h&3&TEilndetsse mi“’%F]ﬂedM ° E&E BogF  in

has domuselcactiabl e PO ti @he CoOsrespaidi Ngaho tiwtermediate
selectable firing rates. Gas discharged froma fired

car f169H¢E tars pl Ac S8 pRSFFPAndeEaLdePiHOSt PRRI Rpd 2
end 916 sp! 268, t RePYilston end fitted to the cylinder. Gas

discharged from a fired cartridge displaces the piston

an

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.

[008] 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 1is
fitted to the Dbarrel assembly with the cylinder in
communication with the Dbore via 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



2 WD 2006/ 137874 PCT/ US2005/ 033529 assenbly. The
internmedi ate regul ator regulates the flow of the gas
fromthe bore to the piston. The internediate

regul ator may be switched between the two sel ectabl e
PEsI006/BA¥4by an operator wi thout the use of tBEI7ES2005033529
BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0091 The foregoi ng
aspects and other features of the exenplary

enbodi nents are explained in the foll ow ng description,
taken_in onn t|on acco I.n

whe?SFﬁmb %01 1nt W%éig% e&%klgﬁgéﬁgaggf the Elow

aut effathe fgarse&rxmrn lmreorbrmfeattjongthfeeaﬁwtesl.l mkm:mmmﬁealate
with an_exenplary _enbodinment; [0011] Fi

.20
par FEEHEop SEhbt R SIRRFBRE { RETHESR SPBnt TR ecalsRtable
%aB%lEhBﬁQrB%SQQ%béfhﬂ:dxg wikholi@O1RL Egg 08 tSoks.

par i sonetric view of the front sight section of
the firearmshown in Fig. 1; [0013] Fig. 4Ais an
expl oded view of the front S|ght section of the

firearm showRTFF AEPCREPTIRYN FFgTHRBPRAWENGDt t om  vi ew
of a base of the front sight station; [00141 Fig. 5is

[ooANOTRer rexpbeted ubp¥cod Ak duru ﬁ%éﬂﬂreéﬂﬁﬂlﬂﬂé exemplary
showi ng the portions of the front sight section as

seeRMPPEETERGE héir odi Pavidised [Lp15he Fifgd lopAngC dgseription,
respegbhvel y dFEEﬁE@EE S dg: f“%ﬁé‘"heé@@ﬁ%hyyﬁﬁ 2 drawings,

cross sectional View of a stght portion of  thefr
si ghhegectit on of the firearmshown in Fig. 1; 3 WD
2006/ 137874 PCT/ US2005/ 033529 [0016] Figs. 7A-7C are

S tivel.y., opp e d_el evation views an :
[001e0ﬁe@‘€t§| o\r% |l)§é’ é’wé’gé\;vé o?fg t:goen p\éﬂre o?‘nt dco%a% g firearm
incorporating features in accordance w1th. an exemplary

embodiment;

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

section of the firearm shown in Fig. 1;

[0012] Fig. 3 is 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 1s 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 the
base portion of the front sight section of the firearm
shown in Fig. 1; [0018] Figs. 9A-9B are respectively a

cross-section of a threaded cap and a side view of a
OVORME/1¥ BNt sight section of the firearm shdk/SAI05/033529

Fig. 1; [0019] Fig. 10 is a side elevation view of the
firearmshowmn in Fig. 1 wth the hand guard renoved;
[0020] Fig. 11 is an enlarged partial side elevation

[OO%EF d&k tW%.'@ a?%%ze%B%WQ}balg'8pp3s¥#§rbﬁ@e f@@&klon views

renove 127 i s anot her- enl ar ged
par taral i sialee| aheatatdonyi aw of ik fafr eaarbn@wmrulron of the

Fi 1 h the hand d d 022] 13
I ge];fpci i t&&g :\ﬁ/eg * ugﬁttb]?‘r%t J?:rve?ealfrme%?‘ B ncor pgr'a%:'ﬁg

features in accordance with an exenplary enbodi nent;
[00{DP2]g .Fi g. 144 drs enSafdge@xpliadedlwivewioh ariearret, the base

receiver hand guard and gas. pi ston ass Y; 0024

F|g§m?ﬁ§QQs%£g?%% g&%?%dégngeﬁFSFlﬁng l@ﬁ rearm shown

asselpig.and Fig. 15A is an expl oded end VIGM/Of t he

gas block [0025] Fig. 16 is a schematic perspective

vi ew of another portion of the gas piston assenbly;
[OO:EQ)bﬂ?]gSFl g AI‘}BBI s aareS, d@%%@gﬂtdd’@&yw éw SIrOFSIHRGt3RTof °f @

| ys % M@ 2006/ 137844 of the front sight
PCP/U82005/033 29 0027 18 is a side view of the

por tsentioh toife thes fpreaon slacs"@emm Wiseed:in Fig. 17;
[0028] Fig. 19 is a side view of an operating rod of

[00_{5118 fg.LagS 192] Sitsona ass'f‘c?gbeyevation view of the firearm shown in

Fig. 1 with the hand guard removed;

[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 in 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
view of the firearmshow ng a portion of a gas piston
assenbly in accordance with another exenplary

Sih29ae/ 188, [ 0031] Fig. 22 is another parti al PET/HE2005/B¥329
of the gas piston assenbly in Fig. 21 with the cyclic
selector in a different position; [0032] Fig. 23 is an
expl oded view of the gas piston assenbly in Fig. 21;

0 Fi.g. .24 1i5S.. . i [ f. th | k .
10037 Ry "1 18 R REE Y (e’ LI o SR B piscon
t he aseleadllor sebnt ha Bag. Piston assenbly in Fig. 23;

[0035] Fig. 26 is another perspective view of the
lector of .the pi.ston assenply; [0036] .Fig. 27 i
Woﬁo%ﬂé’r' e]>§pl bded Vi oYl?"ﬁeongaéthO@a{a ﬁ&ggsffeqdec?%rtg? gas
t he issban aaseppbl,y; [0037] Fig. 28 is a section view
of a gas piston assenbly and firearmbarrel; [0038]

Fig. 29 is another section view of a_gas (gtiston
[002/s&ill-y 2Qnd St i ¢ e&rAPLAFY ;05 WBL26067 188y ©of the gas

Pmlpgg%ggségggggg?,;[posg] Fig. 30Ais a bottom view of
a réceiver assenbly in accordance with an exenplary

enbodi ment and Fig. 30B is a bottomyview of a .
[003WUnVedsti dHalis ezeBarhsakbnblge VOBUOPLFithe FLiRSpsmg stgping a
vi e .t he ceiv S andl L g B i :

Vi e Og{tltggcoégen%i %aaﬁa ?gg’g!ﬁ%er as{ﬂe{%ﬁi y;§il1 [%gi%a%?cge with
32A anstaereleeeapilenyvemmodimentiyol t carri age assenbly
and Fig. 32B is an elevation view of a conventi onal

[00§¥¥1?ig. 22 is another partial side view of the gas piston
assembly in Fig. 21 with the cyclic selector in 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 Dblock 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 1s 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
bolt carriage assenbly; [0043] Fig. 34 is a section
view of a portion of the bolt carriage assenb
MOAWPIESY. 35 is a side elevation view of a WQ%GB§W§F85”
assenbly of the firearmin accordance with an

exenpl ary enbodi ment; [0045] Fig. 36 is a top plan
view of the hand guard assenbly in Fig. 35; [0046]

10w 37 | nothe op Vi £W ha, ;
00Bi0r 3 | AR Byl YAlons Eab e doRhety

viewcabrﬂheChawdtguandeaﬁ@plamynﬁmhwdumdnt angoF8p -Fi3gB is a

39 peAal SOUSLLL Ca vign ol Aulnontgnd ol L pand

'S an evation viaw
barrel of the firearm and radiator assenbly in
[ 00403c GridanGa awiikh aanatcheriewd dﬂ)tﬂﬁs()ﬁde]:iél&éd; assembly and Fig.

PCT/ 52005/033529 | ary enhodi t he radi at.o
bei AgEshowA Frb GLEEnDS  CHRYSRaAEadnbPaa  EoRdr TP LY
and [0050] Fig. 41 is an elevation view of the barre

[o04a1d riadi 3bar isagseabkyavher evidig sAd Bt assenkige isSsembly
renmoved fromthe  barrel, the radiator assenbly
por Peng iBei RgBpdsi 13 0 rRAEVatd O8h FweBuCér aaﬁ@quﬁaﬂé:rwnal bolte
sur f-a6es,E0051] DETAI LED DESCRI PTI ON OF THE EXEMPLARY
ENBODINEN%( [0052] Referring to Fig. 1, there is
shown, a S|de el evation view of an automatic firearm
[0043] @&Qﬁblé3oﬁmﬁﬂiﬁﬁﬂ33§ Fre gaPectémalyc of inegspective view

'nc%ﬁﬁpr%ﬁk%%r%ﬁ@tu %iloﬁeéCCQEQ@ECG the bolt carriage
assembly;

[0043] Fig. 34 is 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; A

[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 i1sometric view of a front end of the hand

guard;

[0049] Fig. 40 1s 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
enbodi ments shown in the drawings, it should be
understood that the present invention can be enbodi ed

iWO 20Pa378 t ernat e forns of enbodi ments. | n ad§riSgyse3ssz

any suitable size, shape or type of elenents or
materials could be used. [0053] Firearm30 is
illustrated as generally having an M4d or ML6 type

aut @%%Qaﬁ:'fe%rnlﬁdmﬂlfehﬁwatﬂr@- HyemMess theind eakUbRE  in
of the disclosed enbodi nrents, as will be described

bel G\§seaweé cdqaaf| ¢iappseeaine qdanyonesi ped type of

automatic firearm Firearm 30 may have operationa

atures Su d d a a t
oodFE5ES il S bRelReat) Dy e REokER gL aciacor

patemme@p@wlm@ﬁmen$h8emaﬂlamor 68588818955 rem8sed443om the
fil e pectlvel on_4/23/04 d 4/ 3 | . _of whi.ch

are S BESRTREY baoF £l LnBRT RGP R n DEAmBnal e L Loned
ent |tf<ftsY10waatfarr&ﬁdnir%ﬂezal’lﬂmﬂa&e%eﬂI ons described in
greater detail belowis nmerely exenplary, and in

al ternate enbodi nents the firearm 30 may have ot her

(T eSS R e ES@&?D&%@T?E

recei ver section 42, a barrel 24, and stock 44. As
[0052] IReferdesngr itedrigrt her tlbafeowish&mmuarai 40deayelevation
further incorporate vent hol es, bbln heat. shi el ds

or dod e §HF%W%El%nGl¥??EWs tgapg@}?lpgtgutomatlc or
cooldd a@fohBeibardigle 2/ ibids-kaeR Ngedanths gyar dac,dc%rdance

at a tenperature sufficient for an operator to hold

t he WidHdgway d. QOB YFi reedodisenias &d theypkectthgas present
oper. %R)e%%l%}ﬁSt Wl@o be described with reference 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
M1l6 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 below 1s merely exemplary, and in

alternate embodiments the firearm 30 may have other

7



facilitating automatic or sem -automatic operation as

W || be described bel ow. The indirect gas operating
system 60 is adjustable, allowi ng the operator to vary
cyclic rate as desired. The system 60 has a gas bl ock 8
vev 2006138yl | nder therein. Gas block 8 is fitPEWUSHOF33529
barrel assenbly 24 where barrel 24 has a bore with the
cylinder being in fluid comunication with the bore
through a port. A piston and rod assenbly 62 having a

p| st.on a st wi t hin uar

A ?)glg’él veli%ﬁtlzp&ﬁ]e p| st gsﬁ}ésc%q‘\ﬁltted t%ag%r% o ney
cyI iindﬁr.poécatleola nanti agerdssenbl § Glded verovieletion 42, a
wthin receiver 42. The bolt carri.aqge assembly 64 h
a st3distg <tir f §0¢€ %%‘3% i ng=Swit gith]i%er 9@5&%{‘ gﬁé Firther
openalifg SHHEBEd MemhA SaFdHdddddSrddr®® vent holes,

pressurized gas enters the cylinder, displaces the
pi st@'bham,cét@éis Wﬂeels,dmm ngoulp by heatt shkelfReand liners

stridl i ayrtace disalaging Lhe holte: a9peblYe MiSiiag nana

cyclitc ra e ‘sélector acés w pressuri
gas gxraxtdweM:yat ndertdm@evatyre heubﬁiclen‘ar lfoagancyn@leeator to

rat ut matl operation of the firearm Hand

gua ur es such as disclosed in United
States Patents 4, 663 875 and 4,536,982, both of which

[0054 E Higfehyn | BQOr pasat gd byndiweier egae heperatingt hejdtem 60
enti rety Hand guard 40 and 8 WD 2006/ 137874
PCTIferd2665t339293UFeRaF ver YectSisHR 29 tRRGEHE operation as

confyligur eghat 0 33URPOHEGS USEY o Al l1$e3S 18a1 Phecat iy R?dératlng
configuration as described in Mlitary Standard 1913,

whi ma@nheﬁ%bya reeiﬂrqwa@tl@d i lowafier eifte PREBRPOY nto vary
| ts gphirety., d“J Yy he ”%ggte rem 33x %“'gta%b'belock 8
mat erial” suc coa ano al um num as
exarimxe'_ngFra)nt:ySngﬁérastSn@m’eb_;a.485ajsslsimm 8 1is fltted to a
barrel assembly 24 where barrel 24 has a bore with the
cylinder Dbeing 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 bolt
carriage cycle rate during automatic operation of the
firearm. Hand guard 40 may have features such as
disclosed in United States Patents 4,663,875 and
4,536,982, both of which are hereby incorporated by

reference herein in their entirety. Hand guard 40 and

8



mounted to rail 50 of hand guard 40. Front sight
assenbly 48 is renovable, allow ng alternate nounting
of desired accessory in its place such as a tel escopic

or |aser sight. In alternate enbodi nents, front

gﬁwmﬂﬁmlhay be mounted to barrel 24 as showRCiIfSp§a033529

exenplary enbodinent in Fig. 8. Rear sight assenbly 52
is provided and nounted to receiver section 42. Rear
sight assenbly 52 incorporates sight ring 54 and si ght
ad %d@%rk@é’étdlcﬁ@ apd r%&/ 5k IR rad i US LA kQQBﬁo?@ such
and 58 are provi adjust the poSition of sight
r|ruydiisr@Baﬁlvélm@athey Bamlélc@ﬂfzgmtdtxnn & ghtscd8bed in

for rate arget . s n 0055) . Ref rr|n
i od PSR e Pt P oEr VB oBY dafetieedpe By
Isom&tﬂdxftenwlee\ma@dna ischepat &6t hed oM TheS 0ARL I § Cm¥iyeWe made

of the front sight section 48 of the firearmshown in

Fi g.frPm Rep¥r Gl So MR Figd. guch 165 thard P@aghm&dlzed
an SRhAded WseWPleldif1ld Ontrobl Ol neeelic@Ridd aRd 55 shown
detal l ed views of e parts incl udeg the aSsenbly

of tmﬂyﬁue@nttslgMQlkexﬁQ owfof hanaé fguaﬂﬂwn4oshommFr¢nt sight

Lont, i.ght_ 48 sho det cha

rermva €11“%11‘\@ ont lgsl gﬁmov%s% i mlsowé oc‘i:"l ST % Oluﬁlé:mg of
t 0o aldRireaticayssbail ihhaughpiacal sefmaie @n‘b@mm:& sight
t he nnuntin% % have an¥ desi red configuration.

seerP nasE7g 5140t he Iy G ST GRE %%%%W%P@%neﬁ%ﬂr}ty sight 48

Conpt[dyse@e bﬁ%@ntééc’tﬂoor‘@aﬂa@?l pront sl PEst +1R0.exemplary
spring | oaded pivot assenbly 154 and nounting

ret Q%Wﬁbéﬁls FIGLA 8 - 16ERr $igbt2ee6eI®g742 is provided
T L gy T T e e i h
t he 2 anMcsdpgitta teas sty m&gl p4dt hrsl endlyddi reedifiss ineent  knobs
ren05V6a balr}/d rg)8u.ntseidg'rht adjustment knobs 56 and 58 are provided
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 Flg. 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 nmounting retenti on nenbers include clanpi ng bracket

or section 161A that is fastened with a |ocating pin

(not shown) to side 162A of the base 162 to clanp the
Piccatiny rail. Tightening nut 161B generates cl anping
PY@EWHRE8Mo hol d the base 162 and bracket 161RCHUVSFUFO3IS2Y
rail. Base 162 (seen best in Fig. 7) and front sight

post 150 (see best in Fig. 6) have conpl ementing

features allow ng the sight post to be pivotally

enga t e se3gnd s [ g f
S|gh?§%%s?l%go $§9 ngﬁntedm%%Q%hg6Easén§}%§@§|rgdﬁylementlng
(seendimqln@ forhehfer gritcccagiight rhad &or sbidad tﬁl@atfmo@t sight

150E, Lhg i ghaned 1 o '5%0' RALLY {01€ 80865000 tfintea.

2 upon Tali f ront rea
si ghitse nadimiginid PEEbnEebsi efnemJB@fs ainsendéo caeaqping bracket
targets and center tge weapan t he corrbl nat,i on
The F &RCtPgnt 6180t etsﬁamﬁa%e%e# MY @ Syt iR pig (not

fol dgﬂwmqon%rugaaen BEIOWJW anésepake keep tdhe CSELE%H the

in the position shown or rotate the sight to a |owered
posﬁtucmatlSprr i Jﬁ@ll oalflédhfeneny s nugckl ¢ e gieghratpsstclamping

150 in th or Siti t
enbddi TR ¢ e %Pg%f |n%la5‘1’f (is)ge]% a%‘so bg%éiets ja6nldA 9%]5l the
i S preciMi. dedBWBéh laszsqwaﬂ hestd 156 Fhavi n7g) taper édont sight

feat ures 8 that corrpl enent angl ed ed 62E 0o
o al g ol € 26 5801 Bat b1 087 BkS FigTobgian g features

t apeyi1daely idd esiget fpeent @bl Nk piﬁﬁ&&%ﬂb'@ﬁ&é@@iaeg the
position [ocking and reduced S|ght vi bration by taper

eng&FEferand wFbava At |Fr%g?fe%at (T8 160ORS st Go%h 80 is
by %ﬁﬂ%ﬁ&g to! ‘Eﬁ@ BheB! @%tﬁrﬁﬁs ”Qsé'ees”?lg{ n gl temal & ont

enbo e sight post ave any ot her
sui tssitgher sbasngal a&dmdiedjetfeatsrhollcﬁﬂ"ﬂg tthetsi ght gumted to

|0 JeRl e Pasl Ll ong, TerocP! Y9 BN n 08! OIS 155 " 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 in 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

10



WD 2006/ 137874 PCT/ US2005/ 033529 | ocked to the sight

post 150 by a locking pin (not shown) that mates with

slot 166 and hole 168. A thread-on cap feature 170

(see also Fig, 9A) is threaded onto the pin end and

VD 210¢/837BHe spring 164 (see Fig. 5). [0056] REFEUSIUHE033S29
now to Fig. 10, there is shown a side elevation view

of the firearmshown in Fig. 1 with the hand guard

renoved. Referring also to Fig's. 11 and 12, there is

sho rd | [ I [ Vi,eW, 0 [ r
shom&?ég?lﬁldg?éhlévaiﬁg&t %\é)%ﬁﬁaggogjagr% ;Lgﬁgsré%é%f @% nsghown)
al sothar Fages 18ithherdeti sleshaml amokxpl 68ed AviBwesfd-am cap

autopatic fjrearmincorporatin eatures i ccordance .
ot s T o SRR nBOHPnEne BRI afFi 1o taPOsY gHerg tre pin
14, &herand Tetshiomwn tdeSkgeigypl @dedtad ewf sthhe barrel,
receiver, hand guard and gas piston assenbly of the
firearm shown in Fi %, 1. %0057% Referring also, to Fig. |,
[0036] R 19 diut aridtther 0 ekBPBBedS vPRAVDT 2 t Hbgarlevation
pi steneassembhy andekid. shofni $n abgend glievaldn 1na guard
the gas block and rate selector in "accordance with an '
exemptrerieenbBaf AERINS ASlRot 6@ Ded'gre, 11 ek nd B0 RAsre is
an 1 0grect gas. Oper &l A09-PLALAN, APBAALSeR Fildln shown
10) . e Tndirect gas operating system 60 has a gas
bl ockn 8 havi hgwatkythadrand8gtdnst eremovekdhe Rpfedtionk dlso to
schemntical |y _shown, i n_perspective i Fig. 16, Gas .
bl oCke & | B SHANERE (1 DB ALt TR Bt &t aRSeHpigRatic
24. BakdHim 24 tesparBelfg( nesatshiam) ihor acexhadsbenguith an
firing gases. The cylinder 68 in the gas block is in '
f | Ui SKLEHAIY SROSHIENth RRECHBHRT t MkIUGHC &F 1Pori4 6gmere is

i SPaRssh, oL 25U LAGEoBla |ty Ol LARING ddBver, nang

barrel. A piston and rod asse having a piston '7
and quastd i Rhdg gesd Bigthousedsanlbly nofiantheguéidedfn astiown in

Fig. 1.

[0057] Referring also to Fig. 15, there is 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
gsystem 60 has a gas block 8 having a cylinder 68 therein.
The gas block is schematically shown in perspective in
Fig. 16. Gas block 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



recei ver 42 when nounted to the firearm cooperate with
the gas block 8. The piston 7 (see Fig. 20) is novably

11 WO 2006/ 137874 PCT/ US2005/ 033529 fitted to the
cylinder 68. The striking rod' 6 (see also Fig. 19) is
WOE6/1878di ned at its front end, for exanpl e PEl/UH2005/033529
t hreaded connection, to the piston 7. In this

enbodi ment, piston 7 has a bore 74 that accepts the tip
76 of rod 6. Piston 7 has a shoul der 78 that mates with

fla ey hat ' S t per
engagerregt OCI ectl?rgje Ues cou]{ g%e rgkrl%c?gp%%sr%?ogk §Fs also
fittredy.onto) dar rﬂxém‘y Buisedgas hiteckr®nhasena, cyﬂdrncéea"ample
68 hat houses piston 7 with the piston 7 enga r od

Bt S ex R cRORIe Erie BBl (TS BIBLY o0 - Thels Ehis
bol temmrlmeage %ﬁ%%&’ﬂ' Yy, Gfhd Sa PhOME ded whihi BcbepelVehe tip
42 (see Fig. with the bolt assenbly carriage 64

havfﬁ@ ot Eﬂ@l@}n@l%¢0%n@a§éﬁeﬂt3§9ﬁi@@é 7Rathpg mates with
gng |g®t; gﬁbe?f e%:roden% of Itlh%. Zﬁgtt' ng?ﬁlﬁg%ﬂ%eff\és“ other

when a cartH
pr esmgagm(éngas:dofrmrxmhe @axrldelbeerﬂm&dd@e 03dd ndeock 8 is

SR PR, SR LS 1A 1097 S i

aSS%UNt)héH S‘fau%‘élsngnts'%%nbm tyidpsemel yistEdi de ehge8ely rod 6
Fig. 5) houses operating rod 6 allowng operating rod

6 totfsﬂq R FEE YPREF afPvENP8IEh O éc e aFPlYaup He Fhe bolt
al sq. 139 4 f%@s%ﬁnﬁl%o%@p JIRRA TN tﬁ%' %ce&%&%@ (see

110 (see réceiver 4 correctl
posiRiicon 13)11 Grircdl at]we bog tt h@&mmlmacarag@ge asﬁéenhdivlng a

w t hi,n.receiver 42. rOV|d d between
Chod R4k FF | 88ogtBhbR Rui¥aREOLIGY PELERAge by the
t he gag ngclof 0@58beTheihgdiro@Cis gasl DReF ale g idEst &8low.

60 Hﬂlthlg egggﬁuldge is fired, pressurized gas from the
barrel enters the cylinder, displaces the piston and
causes the engaging rod 6 to strike a striking surface on
the bolt carriage assembly displacing the bolt assembly.
Guide 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 zreceiver 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. 1In this case, the regulator is incorporated
into the gas Dblock, and adjustment is provided by a

rotating knob 10 (a perspective view of which is shown in

12



has val ving or pressure regulator to allow the user to

sel ect desired operating pressure and hence to sel ect

the cyclic rate. in this case, the regulator is

incorporated into the gas bl ock, and adjustnent is

YO8y a rotating knob 10 (a perspecti vBCYUBINYE3IS2Y

which is shown in 12 WO 2006/ 137874 PCT/ US2005/ 033529

Fig. 17). The gas pressure that is exerted on the

piston may be varied by the user by |oosening fastener
g§§e 17h 9. T?lé) o8 p&%‘é@ﬁk@gthggbléoexgi‘téﬁt 8hi Be piston

kno 0 fo ecta | € positions, different charges of

r at esyaibe \aqmededoyc ochdeugppstioy byosemimdl| agagner 11 (see

A T g N O N

ends%Ze@EaEaé bb@@ktﬁnuﬂpp@&ﬁﬁ@réhe p@ﬁ&ﬁgeiseﬁ:ahﬁmes are
Fig. 15) . In particular, knob 10 covers or interfaces

wi t FPR1BBAL i BA ofNe hlSEPN nB¥r BBTiMALE hgasn MEeFauEe and
por tse%ct!aﬂlél Esraat erh@nm% MeNt sim e kAR cakhd Baven in

a different shape or in a different position. The
cyl Fader 68 @§ee9ﬁm@ra1€y chasrenéher emor S2extaugas block 8
or|f| or [ h 0 end 2 _aof .t
gas B%%%kgg ?% Odl % Q% émﬁ1 nisort gﬁ %ﬁé&??lar,

shonupbbumarr;o-\aansI ablre tmnnamefacémymehprawpkemblors of the
of f set fron1t tﬁ%ﬁter of the i nder 68 or the k

in FHP%“QEEO& t?%?p%?te§ﬁgx?§ POEAt &F i n &% gtSHnate

generdbhymBgtweepnkheney! toded B8veandabareebn24shabd or be
away fromthe top nost portion of the gas block. This

al | éfis & hél fEer¢itlockopiben e Theecvihedeheib§ht (s@soVBIg. 16)
thepbarrgld 4.0 HSrQ’@kHEESQ %9é%98&st@§a%g> b'@fkaPM?d in

be acconmodated w thin e hand guard,
t he tdehadusintpoend i 8§2nett itlEacgasd. blockhi s benbbdlmmbbdlment

port %nh%%ean |nl%t %%eigst% Oend ga%e

any sultable number
may be provided) 1is 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 not impacted. 1In 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 locate features 88, 90 of knob 10
correctly. The end of the gas block may also have a
threaded hole for fastener 11, though in altermnate
embodiments the gas block may have an integral fastening
post onto which the knob 10 is threaded. The knob also

has one or more bosses complementing port 84 and having

13



of the cylinder 68 opposing the piston |I. In alternate
enbodi nents, the port inlet nmay be | ocated on any ot her
desired surface of the cylinder. Blind hole 86 nay al so
be provided to | ocate features 88, 90 of knob 10
P PWEHIRT4 The end of the gas bl ock may al so REVAS05/033529
threaded hole for fastener 11, though in alternate
enbodi ments the gas bl ock may have an integra
fastening post onto which the knob 10 is threaded. The
knohy,al-3Q ¢ hgsi PNEeOT HOIEPASSES Cospl GRMAL | AYFPOF&Nn B4 bore
and having 13 WO 2006/ 137874 PCT/ U52005/ 033529
exhaistesordf i désmerepor tis ghe oemhddimatitf f shewm bbfeet from
siz or_ di . anet in nbodi h fset .fro
he TENCSTBE (e BT NAGrISr Ofe SeRoBrCine Tt de 155, B2 o4
94 are sizell for each to alllow a diifffferent desiired exhaust
exhaust flog(such as be used with diéferent

h

par tiAQll afUCBhafgesTane* Do SFosEFon kit BeSTht | MpTdicular

has fp Rl Ohe b3scOopBLeEeby R Paked1ildn ald e/RAt® hole or
enbodi nents the knob nay have any desired nunber of

sel digt atlisdsilei g ckethi dnaldlowenehe @gdrdigcehsve the knob
i ncr e exihili . to a niti h .

use Fﬁihg§§gbyér ta€¥ﬁg%¥5enuﬁ€% ,Qﬂﬁegégggggﬁ%é 3%%§tlons'
of the spaitlcors ahd ierexid ilaye tiherepsedderl ekdbaibkents to
air be i ncreased, decreased r elinina;Fd allomdqg the

gas T ePTHER bt G Hr otBfr $he US6F f i Ce St &Yvaf P adtE?

rat @andduscHeond £ @ddd gk L4, ANBRINEhe aPErPr 8$SWie fakedasiting
applied to the piston. In alternate enbodi nents nore

or %% Roliexiay & i prebsnimgibenapr 8¢ dewrraagerhe decreased
enbqgi ”Eplm%fé)e{'{ae ?§E8H§%%g§%§55?@r%itﬂgfe%l%teﬁ\@é&igh the

the nuzzle i rear rom-t operator; Ih
al t esmidtiecerdiodd neatsabbe heatdj r ebtis oesnoroll osat ithes amount

Comé%. %>éé@ﬂégx%f'55§h§p8f989iQE”%héh%WEtohhexn alternate
embodiments more or less 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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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 systenms. The enbodi nent shown
may enploy a short barrel 24 with a shorter operating

rod that results in higher inpact |oads to the bolt
R ANHI874(0059] Referring also to Figs. 21 aRg1/452005033529

there are shown partial elevation views of a firearm
30 with an indirect gas operating piston system 60" in
accordance with another exenplary enbodi nent.

Ref %&é;nﬁgeal 8QrbOs&dt 9. B rﬁatyer%ésa% W33 886kl ORype of

view of the gas piston assenbly not ed bef or €,
fireatemd0ics dd | eemxam@bmartntdweflfe@m edlaysnhavdmg igdirect
genera

f@§288§f%§§§%gg§%§a @%JOQ\ ote%45WQo%%06%%§7§7% 30 may

purposes BUt may bé

su| takbke dypsoDi @dmRid CaGEeﬁBDj/ ags ormtvlcng‘l raearsmrlkmg
havi ng an indirect gas operatln stem o As not ed

bef &€& fafPr deft®m 89°my 1 9havié)a b ? %aFP?a tes§%%ﬁWR;Y is

64 Ravhpdea %EEhKthhesQk&%ﬁ%e%zgs%%%%lg'%2 3ec WREES Fig.
the bolt assenbly is enclosed within the receiver

asséal ywher¢ semmledo Regenbl) dtherevbabeel caiszkaml yo the
24 | |
o g@f %e?o%%s%%&tl?yg; r%ﬁ%hﬁlﬁr FA%S NP %hé%eh-g@lot’l%% type

Shows an i rear i's no
gas fprebon, asseidl yo 684 , that GﬂSQﬁﬁﬁ@u@Ummthstmbly 60', in

exenplar enbodi t descri bed erein . be use .
o RESHTEEDRE. of LBtk onfitd o BRCWRMLY aybBRAYIRSRT  cpfrrLbed
havinagean, | pdir @&l GRS opeatddg Sysd edF gResditg bhesemi-
bol t assenbly Except as otherw se noted, indirect gas

opeﬁ@ﬁpﬁgté9sﬁeﬁ¢€0n havingramrind xpes g@ﬁeﬁ&ﬁﬁ%§ln9 system
b e A S A A
may 1be'11ﬁret:tedgas) k@anerreltlagsesmfktyemMﬁO\Mtlnstmeimilar to gas
operating system 60 described before. Similar features
are similarly numbered. Gas block 202 having cylinder
206 may be fitted to Dbarrel 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 c¢ylinder 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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cylinder 206 in conmunication with the bore 208. Piston
and rod assenbly 62' having a piston 7' and a engagi ng
rod 6', have piston 7' fitted to cylinder 206. Gas
dlschar ed froma fired cartridge displ aces plst 7'
58% ds engaging rod 6 to strike striking gypﬁﬁ%%m“S”
126 di spl aci ng bolt assenbly 64. Exhaust port 218 nay
be in conmunication with cylinder 206 and piston 7
whereby gas is exhausted when piston 7' reaches for

exapph8a Afle®Nd 3l OKEy PO/ dy 0D10P6H Ngne¥AaUSE Qkhal two
224 in the cyllnder 206. In alternate enbodi nents,

ot heelexiriube Ppo$isionsy b@%rov%ﬁéd opreesrendigie to two
bet ‘F,“gfgc@a%ié'% [Ping | P§t i ndlgr %Qgrnﬂ'? %@585‘6‘%‘“%%\ more

t he n-are in n|ca Ton W arre ore
passage,sas%4ose12e4s2:akﬂm positieraredecateeddpvrodine 66 more or
regul ator 214 hawrgg=O szLectabIe ¥ositions 23%, 232 ,
(seéerry. Belewnablgy r E4paRdi ngF 2 S el dabl &9 i r PRgVLded.
rat egretfedidSe kegWh20P06L1378%4, PLd/ 149200280335 3%en the

enbodi ment, the regulator 214 is shown as having two
sel &¢® aBEéegb@bw obgs PBon 3B Gord s pondrRgoperawer without

Se' ?ﬁéat{l Fige B?géé‘{ff‘j’? la, Akt e page %&dﬁ%% MREEnch,

ess selecta positi ons, corre po to nmore or
femﬂedseaE®dabég fwheng maEewpmaytbe priowilged:otates an arm

Inte |ate requl at 214 be.sw tched bet nt

oSk orer maiscaoet i 28 FRs201 B ILENERE $RT) . a

W t hestribd® Hseopé, sp@gtém c7toghy (B GpBSIEW 4Y&d , toward
wrench, _dedicated key) where the operator sinply

r ot GYEENGRF aPRf MG Helseect or 264 S WHéwh T Ve may be
posééb&’f‘ébféo(ezéz RS seesclddehPed or gs Pi)?é@ﬂ/? oﬂ?é’d at

be spring biased omard cyl 1 nder 206 and pi ston 7 and
st riikéngrrod @ndrmnykye exsapadealiive § etigredded steikegigion, to

rOdtQé g%séé§e91¥ j?kn%gigtembodiment, piston 7’ 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 technigues could
be provided. In 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 cylinder 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



its front end, for exanple by a threaded connection, to
the piston 7'. In this enbodinent, piston 7' 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

MW 208¢/138¥Hat e enbodi ment's, ot her engagenent t%%ﬁﬁ?ﬂ&%@f‘m
could be provided. In alternate enbodi nents, piston 7'
and rod 6' may be nonolithic. The piston assenbly may
have a piston end 220, and a striking end 236 (see

Fi 9.46k3) , o Whekgithe pistorpend By pe i tt egdob@iment, the
cylinder 206. Here, gas discharged froma fired

cartm@gmedﬂspEaaf@guéla@@n 224 mawl baveesheotithing ewd fices

to tr|k n L g AVANG)

I nt ?r wéd?gt%e%ngu %4&?@%&#@ O f’b r g’lggl 5t ezs?ot’ hé242 as
f | owhafumt ff@rpr@&ﬁlﬁllezedl gesg f ramn t hen kdrgeehaier ediments
to the cylind 206. As noted before, , ,nternedi?%g

Glsed and

r eg At GeS218 nﬁymﬁ%eofmbh%?%}c‘t%l%l St M6As

ZSZH&%r%ap@ndaﬂg t gebywegel ged@bl e fivHdg o 1atRfer SUel  in
for exanple 800 and 1000 rounds per mnute. In

al t eloTauaienbbannEhtl, the heord atdbraia sineh Herst gad fice 228
typ%«r{ae%bllﬁté%mgﬁh% g%ﬁiéggkgz%t!{.‘@e& nt Be 4w Sglectable

sel e e positions an-operator wt
thepobatmﬁMZQG@/13%8?4c§11ﬂ&&£2@@5/D§35ﬁ9ccusanabatlon with

t ool.s. e exenpl ar nbodi ernedlate
reg&FEFbr %?4 N&?nﬁiﬁggF ro??f oriﬁ?ees Fpg Infpgmediate

posiddgenedolkn xiaMuBi Gat | n RR%PAIESe Pdba?d? BSsishemn 232,
for exanple in Fig. 28. In alternate enbodi nents

desiHe&@ nisert 1B IﬁﬂﬁtQQQQ@doﬁQ%e§é§b%ﬁyP@élﬁééasaﬁéo 232
may J&%S?B}idd% r @gﬁéga%%d TQ@C&&H' @EEE?S;O%%S where the

communi cation wth t bore 208 via t irst orifice
228 fﬂmen andt eenedflabelfeges a2, 2128 iaxre i dififstrent size.

seI lca%l o{orsniaizlh%n Zéetegﬂfngéll bndeorrl 160ei Seifgective flow
diameter, or other suitable feature. In the embodiment
shown, intermediate regulator 214 is rotationally housed
within Dblock 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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bore 208 via second orifice 226, when internediate
regulator 214 is in a second sel ectable position 232.
Fbre the first and second sel ectabl e positions 230,
correspond to first and second firing rates where
fWQZMPP?EW and second orifices 226, 228 are ofPCIT/US2005/033529
different size. Such size may be determ ned by orifice
effective flow dianmeter, or other suitable feature. In
t he enbodi nent shown, internediate regulator 214 is

rOt@b@oQ@J|%JHQH%%@;a%%tE‘gu@EQBE 204. nkbiitBe tSectddRctable

shown in Fig. 28 i ntermedi ate regulator 214 has
ori pO@eslgas 2208 2§asc©rnﬁsmpm®lr@mrec¢wq>asa®e@wm¢o firing

in G %\%t IC?QSCYJ\?'lb%d S:?éforzeqs gll{zgs bﬁ:[é(gl%/ Ig%ecfgr Jé%!% al rJ]‘_lred

passage 24 n-conmuni ¢
Fi g.ca28ridegubakplapassapesor?1b’ aohnetisegaisages iXbg end

242 thr tI|n flow frombarrel 24 t i nder . 206
cor °ds &ngnéoge%géfhﬁpép @'%O%xaﬁéseﬂg% Way dpahere

r ealllnze%%ea@seet beghegubat 914 21dgh Sat 6Ot 8h€dr 38wt Bal the gas
regul at or passage 828 connects passages 240, 242, flow

bet ieom Baer eprand0yte ndee nistomr d'tl ed correspondi ng
to anot her selectable cyclic rate. he enbodinent shown

[ooe”Bajy A%e d%rs%%'lﬁéﬁ %B{}eé‘wﬁgﬁé@@'& @5@}4 tem 60/ has

tures, such as where asse ve a
r errm/adcdse keltaakk | 2 slﬂvflzme 612@1(33@69192926 131331:@314) Referring

RCSGRTY 5 R cy P nGE 208" | AR GR T df Fiovn in

bor @erbﬁe%@iﬁ@OGGé§7BTéclP@(blhé%&ﬁfﬂﬁi%e 2¥/rtled to the
i nt ernedi ate r%gulator 214 havinq%tmo sel ect abl e
posFArERe 236°MR8Y ¢or répotRHy 1% WS skl dpsEg clip or

firing @ 6srofideses i beda bef QEeecg8s @n%Ch@Je%QnEthcllp
a fired cartridge displaces piston 7° and causes the

st ri280ngegnde semphedehyami phothhd & te digpecsdeator 214,
ass%ﬂ@'%ﬂ%%kwg%ﬁehas recess 282 provided to accept selector

214. Recess 282 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 locating and
fastening to Dbarrel 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
is 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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intermedi ate regul ator 214 regul ates the flow of the
gas fromthe bore 208 to the piston 7'. [0060] As
descri bed above, indirect gas operating system 60" has

202 having a cylinder 206 therein. )
%ggﬁoﬁﬁ%wm so to Figs. 23 and 24, the gas bl*GERSPES/03352

shown in perspective. Gas bl ock 202 i s shaped to be
nounted to the barrel assenbly 24. Gas bl ock 202 has a
retaining clip or pin 280 provided to retain selector

214. sRed@idn g cliigs 2830 vep cbehtenveadageom bl eckr@donding
to renove_sel ector 214. Gas bl ock 202 has recess 282

proPRRR! £82aleppleet edfdr WEPEAPYRGRS s 288 izacted through

por thon- 284, siczed Jq hedse o&%tf%@' n%et%% | QGALIRE 294, 296
features 292 of selector 214. Gas bl ock 202 further

has @m em:co‘plcieczsm psolecieat t4 cuat eceorEtidial W1th a spring

sel epb ol 2ltdil 2 Sl Setal e Rosiding, @S DlOck 202 o nolg

furt Bore pr ovi St i 'for- I'ocat i Ng a
f ast tem ngel@cib@nl‘ reh 2hewdds isedt alolse tfiaat. em@f&r&ﬁdg also to
fastening features, Referring also to Flgs 25 -

i nt itedi ate PBYHPAt 6F dPSsét kPR 248 I’?ﬁiﬁﬁlusﬂs port 212

not eg; s e&ietosébﬁﬁuﬁicéﬁé-W§tﬁ°£ﬁé3gh¥sﬁ§én§@@ hﬂ the gas
bl ock 202 where retaining feature 2

rising
exampleck afagieesshendpragdper dtass W e¢k CBB% 280 fltted onto
mher el ggt ai 2
DI BE L By Sor SR DRI PR OREDE T, gas
228 blmakrm@Qbhasfa diyflifiedent 266z e&halkn hduseanpdditoant7© with
sho orifices 226, 228 are intersecti D
Al t er e Sl meISaTIng FPReE” SBAC SBECHAS PREK b engage
I nt esSeEt idtGentlyal bar natge esdiodi MRALS agR0r @sBEmbBWercd  is
orifices may be provided. 18 WO 2006/ 137874

PCT/RIS200%57D385001n seleseigrr2 1% hedtBhdhe 290l hhisggembly 64
Sgg@g@ﬁﬁgpe%g%gggﬁgg%gg RLGeRBAL Okublrek 292 WheS elYgaged
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, 1is provided 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 Dblock 202, 1is 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



ports in the selected orifice. Detent features 294, 296

are provided in selector 214 and cooperate with a

spring | oaded nenber, such as flexure 286, of bl ock

202 to hold the selector in the desired position.

R HOP/IHT4al so to Fig. 28, barrel 24 has a bBFEUSES033529
an exhaust port 212 disposed to comunicate with the
passage 240 in the gas block facing the barrel. Gas

block 202 is fitted onto barrel 24 by appropriate
fasteni-ng i BLhgds w:.-g?lusverg?SZ ,le 0Ckn202 A%, A LYLBIement s,
206 that houses piston 7 the piston 7' engagi ng

rod @Bte thale@mzendgubdcmm eﬂgaigeffeb@htc agzsah| yrode in a
The carriage .asse provi.ded in

recdtude Bt IO R, R Y M0 in ene
striddingtor engagerentisuaf afer t bat:hl Stcen@age;@l; by different
rear_end of the operating rod. When a cartridge. is
firePsipEsssdrioved Y enter sMRY| i Rler U866, dldH acdi ferent

pi stod}-+4' ., and C@H%?éeghe §tfwktﬂg &99f£%eﬁ@ Siééfg%&i“%lrlng

strlklng surface diSplacing the bolt assenbly,
sprinafes.sim | d@hiso @plrluowg 5 uhe anserls tps @m\ﬂ deigicreased
bet Q Id r. 72 u Las._ro

o CoRP T LAY e 30he REFETPYnE i) Rt 48 By Yharoe

27, am.usrems nmy sedteciiny desd rﬁie@t@n c tﬂﬁ eﬁ/ﬂetduve size
sel ector 214. Here, sel ector 214, which as noted

bef §He e RATH 1 \OT WoufiRt KPR PRI S2Ed jylinder 206
[ Ot AR BE1 lordhiBeqlen I eth ditlabed el AP 945088 blow

flow and / pressure that is exerted on the piston
may e opary etz;hebyorhélg@,eat whepetenttahlry vereepoer zage, and

B robAlNg,ReL ARt aho2ht LRg SELESLabl & ORI [0S ee appiies

di fferent "charges or es ar
by var | ahke wiastqar.es3uar es,ltfémwtzmdembediﬁaémtm em‘omeceor less

EXnaUSlePOnt 248 Y vopl, 038, Upon UL 11 9k 0L e
pasiﬂ&m@prkm%%ﬁsQfd@s%%% &Q%'d}e 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 block 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 Dbe slidably selectable

between two selectable positions 260, 262 corresponding
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19 WO 2006/ 137874 PCT/ US2005/ 033529 conmmuni cation with
vent 218. In alternate enbodi nents, the selector could
have a different shape or be in a different position.
Throttling orifices 226, 228 in the selector may be
HOUY1BReach to allow a different desired FFH&P%’%‘H’“”
as may be used with different particular charges or

with different desired firing rates. This allows the

user to have increased flexibility as to the firing

rat o apyynidd O AntChal gengUsethesTNUsmely £REaLINMG ARG i ate
sel ector, the effective size of the port or orifice
bet wssnilespes 208 ol &y fadeE PO61itiAdr @&ded bdecrélddeds in
or I m al | owi, ng : I 0 e j fi :
at SuRATRaNioh, B0 AP A HCHIRCRS M 1286 via
anogissagespr2ssur €661, ftlmwewfligas appfieed 2070 t&wed passage

pi ston. I n_alternate enbodinments nor r less, holes or
or i A'ces niJBe "BV N At Re TERNACAENT St in Second
exhyst t436S 0%221303ke 2@isr aGt edh t @t il iz} i@ h Qfylinder

the firearm away fromthe operator; in alternate .
emb@didmeiis Dot ¢ e¢2P olsaoPaFEREEF 0R§LcoWl0§ Pdrottling

pr oy ol hee_;ﬁi“}% g@ggg wn, a k
and\erg%gcpe)i s@t%sn a %é ro a%?é’nbl §bg§ngl ?gg\%l\ngtﬁhidﬁ%gt%ﬁgs 256
handaygbar grassdetll yoi alhovoinpeofedie relduletor @BBerto be
bl ock _ systens. The enbodj nent s may enpl oy a short,

par CEc A B0 h B rer pdiar 13 VUM E ot CPRE ATy FrimoLy
hi ghefap itHeagkghioadsrt ontbHeebohdr asseition dPWPhhing on the

Referring also to Fig. 29, there is shown a front cross
sectoPBRséRda s bFBcktBect MBANST  arttiendf #6829 g&gte may be

DG T e bk 550 RS Bmboar mont hag Zrbaue
i nt oremesdi 2ite megulbst wyr@s8ladhato sviedes geect i whereachg piston
extends to a predetermined location. In alternate
empbodiments, more or less positions or orifices may Dbe
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 1is subjected to such higher
impact and operating loads. In Fig. 32B, the assembly isg
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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within the gas block. In the enbodi nent shown,

i nternmedi ate regul ator 258 nay be slidably sel ectable

bet ween two sel ectabl e positions 260, 262 correspondi ng
20 WD 2006/ 137874 PCT/ 1JS2005/ 033529 to two different
MWQ g1 ¥8es. Wien the internmedi ate regul at oPCPESR0PH033529
in first position 260, bore 208 is in comunication

with cylinder 254 and piston end 220 via passages 264,
266, throttling orifice 270 and passage 272. \Wen the

Nt aehedi ol &, T g0yl at0kn2B81 b, | B SEEONorDASLE08 262 truck

i's 1n conmuni cation wit ylinder
pi s ton recd 622@:1vua>doa§s’9a@¢s f264, o2z6@ottiiont lkAg As seen in

vy "B pr ovi G50 Fo SRFBwiPdi dPnoHh A d bt Seort S5 g iatLy

be dJeixaianegiich pasi bp@ﬁaeﬁ@g Ofo 262, Wi S MiS®S gition 126
simply snap_the regulator into either position by
pusHiSng Sov Sekd Y oﬁ’é‘é@ie@g dfd9 -1 n tPREESRANNEP, t‘fﬁéeCt loads

f' ri ?r@gl&gtea Yy Pea ghanged whi hgutet ﬁ%z‘éset@itteﬁb%éé‘ the

Exhaust vent 276 may be provided to vent
gas 'stwhée e thiost di?2 efxe ehlds t:@ralpredetamﬁm ¥&dike portion

| ocat.i In alter enbodj nen nor e

posﬁtzl on Gor |efy Iaasp?%thr?e i%reoefldé)dasef 0 exaﬁ%fﬂé groages
t hi fdbr@@sb@ﬂﬂ&hgpd&kﬁé@hl&béf@l agroof/ber et 0®r iihi CErame 120
size or no orifice is present. [0062] Referri ng(iinow to

Fi g.thgsA f@%r@.geg%%hé v &fFBeda k%aty cafffiageonally a
assemhy 64ceh EH@a&bfh@ﬁE M SHOMW 118 Finthy be idkovided in the

accordance with an exenpl ary enbodi ment.” Referring
aI sase E2gs. of3strike phekecn slEhovin envagg|dderrngspending

| t f f r in T
enbo O%gntke h rr‘)aéyolezn'p oy I{a Ce%rrmt StEg‘t\r%rbel ihgvl }(%y% 5198 on
shortther ey avf ngheodtbikbaporesaht $20n drieggherzedpact form a

Hoads L9 the Poll. cBiL! 298, 298 dweds AIE Y 20 %0z the
carrier frame. Upon pressing strike portion 122 into its
corresponding grooves of carrier 120, stop pilece 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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bolt carriage assenbly 64 is subjected to such higher

i npact and operating loads. In Fig. 32B, the assenbly

is a conventional (M) direct gas operated bolt

carriage assenbly. Bolt carriage assenbly 64 has a

bol 200¢arg7sage frame or carrier 120, a stri keP@BPI20¢v)33529
or key assenbly 21 WD 2006/ 137874 PCTf US2005/ 033529

122 and a stop nenber 124. Strike portion 122 is struck
by rod 6 (or rod 6') at face or portion 126. As seen in

Fi 9q. ;a\%dStrr n%%efdacreeljo?cﬁclea%lleog:aaéq_g tocf t\?ﬂé“f’ff@ﬂrﬁ aéflawn in

coaxi the operating ro The strike-portion
126Fiigs SMJtabfgrshm@edlée g-o t Aper edP ,t otlkrecti sl cddsm an

AR e r R e%n O pndoiis e 1 pamitng TPREES oo ok, the

122 fﬁ@éa@mk%m@npqrﬁ i1y 128, orabasguizdB dchata£ngagasuminum
corresgon i ng keyed | ateral grooves 120G in frame 120

t hathedim d gehBfEl | IT- sHabed REPARITEREdi £Sonapfy anitary
fro'&%ggg%ﬁ%gﬁga%ﬁ?nﬁ POrfdr@n A3fedraynbe pLoy-ged Hphing.

t he of strl e portion 122 to engage a
cor Hespowuimg 40r oret deyorgmdeed 1¥2@GEedn toaralileaw 120user to

The S n __the base of estrike portion re
S|z§8m¥8rgggh¥agrﬁpe§§“%rg?%?é ﬁﬁFiaﬁﬁh fﬁenﬁgﬁkg o the
120Becd206F af2 thed car rikjadimanereldnavepr essivagrelrike and

portion 122 into its correspondi ng grooves of carrier
120P2&F6p pieddeters &2 - 1h3t ehEarROt R afFPEAINOB Bisi Ay Eirle

fastenels134; h0ef Urthghind et aidy St Idi@18@r t ib@n Ji%%ble heat
Stop piece 124 has a | ock step engagi ng the end of the

strskleeiga am him@rmtce famibodiatentcooltihe I@éy tw@ybarrel 14
coul gsbe BLoxi dech WA NED,Lhe o I TG BOILIONAND Feicient1y

correspon ont carrie

mannefy, fdme Ia&ltopcsmttﬂs)ﬂ'ycﬁ&lﬂaybe\Mpb:bS'ﬁaed.hlfgémjvable and

| rrpa% ogggal()) eerggjj_{lg i,oal S6 may be provided on hand guard 40
and may be permanently mounted or removably mounted and
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 corresponding 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 receilver 144 and upper receiver 42
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[0063] Referring nowto Fig, 35, there is shown a side
el evation view of a hand guard assenbly 40 of the
firearmshown in Fig. 1. Referring also to Fig. 36,
there is shown a top elevation view of a hand,%uard

AAEHIY840 of the firearm shown in Fig. 1. Rel/EPHPHY3sY

also to Fig. 37, there is shown a side elevation view
of a hand guard assenbly 40 of the firearm shown in
Fig. 1. Referring also to Fig. 38, there is shown a

S dgjehevald onayleow0f agandsguandg 22, Y0 2006/ $3IBT41 i
PC1l' /U S20051033529 1 and renoved relocatable rails of
t he fﬂh:itéarmlgh‘hwd ite Upbgr recRdéverrivig dluso Y38 Rnd pin 27
- %rg IS f??““ an isonetric view of a front end of
hand guaragl the firearmshow in Fig. 1. Hand
guard 40 has an alum num shell 1 that in this
[006dTheefreningsnofv woi tFary 3donstuhentd ars astdowrasa vbottom view

hol es and ext er nal bi ng uard 40 i . .

o uEton S5EES VEr oaat oL [ oF ds B atgeierapiy Tio-

gri petr@ergdgr disshebl rigl s3nRUNEREré 0i& hehot@CEI ¥EP GZew of
and is floating relative to barrel 24 and barre

r adRatZRCSEORT | 4P anertﬁﬁt &igiased nEmvd # Fitgle 1. In Fig.
shekl r b S I 0 0 e

shi glogs’ ang§I |arnrjé3Pslrtg% ﬁfl t?togtgglol Trlrrﬁ(g (L)ny t hggggrre?f a
14 cwhwbetkee@ln@4haﬁ¢eguardaﬁ)snowntéupeeaampée purposes.
sufficiently w fo n gpera cou b rovi de
RendaSTERNdT PaPocatal SLPE 1202 S8158enaseB8 B oyPdetoper
on kand @uArehér asdeRpr bezparsnwﬁll@edm@mt edt@Fface and
renmovabl y nmounted and be renovabl e or noveable to

di f FeHBAt CPEEBEPORSIRN Thd 3 Gy dowd. opRE S &ir| sAgnghown in
MU NG SISt &N NG TN BUAT £ MRYcRESUDSLAR! LAL] ¥ront

simlar torails described in U S Patent application
Ser baltthp. 11y, 1131825 ¢5medthd/ 25ce8hmehf clofi sthe lower and

i nC%E)B%Eatreéjce%X/erresf,ert%] C%n%%&@ ntkilen icE%responding 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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entirety. In alternate enbodinents, rails 2, 136 may be
in different locations with different sizes. In this
enbodi ment, the guard nount to the receiver has an

%gger, Iu? 138 that is provided to interface and nmount
2308 Hespondi ng sl ot 140 in the frame of FREYFPPEP3IIS
rail of upper receiver 42 (see Fig. 31). Renovable
bottomlug 26 is provided to engage a correspondi ng

slot or clevis 142 (see Fig. 30) nmachined into the

st angar & f/ont f@.%trjé@.”b&‘ug'ldéﬁ&@%@m P18 gy |m9é‘3ﬁrofart‘¥1e gas
upper receiver 42. In this mnner, the rear of guard

has taldaky 26 recessed into the bot t om cl evi s 142, In
thi s manner, guard 1, vialug 26 is |locked to | ower

100§ EE SN S PRET | EORLVELa 2L 230 ERCLOELUSTA wins

and lgardedcyrsbed ur fther acookédnte up@eh r@mmbhar\ﬂexemplary

U450 800 2, (30 H95,30) 410984l Lo IR ARY o

r eceinerpasseied Yot 2pefréhezli enat meschgwa liRtll Ghel .receiver
Referring also to Fig. 31A there is showm a top view

of LHEEE véhyR $HROTET ckitn 3FRWAATR PEgthe foyced air
Fi 0.c030Bg 35"3%@&? Ek%?tpe&tﬁil"eﬁqe@tékgﬂrﬁ@ﬁ’l&r?pow ews 618 ana

conventional ‘M4 receiver as s exanpl € purposes.
As im@quarniqye 3b&endllot to4@uinp e lf rame adforicthehe barrel

upper u receivyer. 42 provi ded to .
PP dc BhErfin iR CEREY eIy Y 4 o Ry 1) which
guarkbiukesAsa shadatbr BH1@med0A 103l Orthaqr Q{leﬂbﬁndélzal Sreduced
machi ned into the front bottomlug4 that forns th

at t SEFRAFEToPOE R OPoRér ERRAP2EPPEIZ4 etV erSs, fqlifeéangfar@é‘ the
t he cQrdigsponding yeMmvable As@’@f{bllyUQ %ﬁlr%fugli‘lancﬁl%uark%rrel

40. Hence, the'rear of guard 1 has a |lug 26 recessed
i nt oretd Hiont oMl 80bs VI42. owiEes]s100 into and around the

radiator and out cooling 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 barrel 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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shown in Fig. 1 and as may be realized fromFig. 13,
when nounted, guard 1 is |ocked via lug 26 to | owner
receiver 144 and upper receiver 42 with the pin 146

connecting the |ower and upper receivers to each other

MU ¥1 is further | ocked to upper recei Vel/URAMp/033529
lug 138 and pin 27 (see Fig. 8). As seenin Fig. 1,

and as noted before, when nounted, the hand guard 1
covers the indirect gas operating system60. The gas

bl ockBaifEngas BeGkER2, 1852) iks hausedskBsbAS ther  two
guard 1. This is facilitated by the low profile of the

gas sbscrRntAslbeensinifpy. B9rtsthe gdﬁ%ﬂlnﬁgoiﬁ%whdehas a
an I ?L%[;: gf.'i ov%emg&%&c%gggnelc é)%STEAaCStﬂRanne arn inner

operating Syst I Spose provi des
suf fdieiventrcl| earadce-ar @nmdrlldbe dasireperdiemmplsysoaductive

60 for un ncu ed operation. aim 4

S00EP IS8 E A BER vEES (OBRPSSEO P TP Ve #Tf (APegagrel . The
W dengdaperti 08 1ihhEa vway Ohlddwngas obl egk: [R0GR] desired
Firearm 30 _may have a forced air cooling systemas wll

be @eseriBadvihhageerdanel WM GHGThEToREEHirgry The outer
e”b%%'r'f‘éﬁge dffﬁﬂéﬁ@ﬂ 'x%diﬁﬂ?ﬁ”'%ecrt"’l%a'ha?é rsQE@QMf@ 1983 ator

are provi arrel at extend i1nto the receiver
sectfiios. flrened rtiyFooires 1(1@1 atrkaqoaemb@)cﬂlméret fotbedraidiator

cooli.ng systemthat _uti t|on of the bolt
oD O, B ToRE BN st o v s e 1288 £rom
bar rely. angl, t Bieughs ha@ﬂc@@arf@‘oﬂssardol Ye€€iPer QW8 dcHed bolt

whi ch houses a radi ator element 102 that surrounds a
r ed $EEGTOdY ankhEPUPDr ERRIBIOYGRe Warthe LBrTredr ang directed

foreed.f nam Ehgs 6ECBAYELLdY 1d1e bAdo1asRe s hr %@%s in

the barrel retaining nut 106 via grooves 100 into and
ar ol t hendr adivarer dwdtber ceddi ngonwkesion skoepding. In

theaﬁ%@%mate embodiments, the cooling system may be employed

on alternate firearm 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 e 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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guard. In alternate enbodi nents, the cooling system may
be enployed on alternate firearmtypes. [0066]
Referring still to Fig. 40, there is shown an el evation
view of a barrel and radi ator assenbly of the firearm
YA/ 3B7EI g. 1. Referring also to Fig. 41, tHeyeSe/033s29
shown an el evation view of a barrel and radlator
assenbly where the radiator 102 is renoved fromthe
barrel 24 of the firearm shown in Fig 1. As noted

fore 05,Q0Y B
100635, 2658l b g dord i el ML FDrRRoE HeftEforion is
fIomnmythlhu£hsatewe|w@rthexﬂnvemtlowhenthunhedaﬂ@ethetlves
recei 2..the, ooves 100. form channel s bet he
sur P8 em8é Fﬁ%aBb BI CHut P939e 1y %%t?%g %S baFT e@cﬁn the
t heareceiitebutantbatialy ((5om @HSoimidhtild)). Aacseedingly,
in Fig. 40, grooves 100 extend through barre
r et BREI AW S9eRgelpumtitne a8 FIteRdeEhaihersbsAceh@ll such
bar ne |l o 0 0 he
rad%g%8?£§62$%% tﬂxéCB arreQﬁ%)éLfs I%ht W@&Qggnggg ¥ELchNCzall
20064 tB7874hfGI¢ di? 005 /t0836pPendrBodiaent , radi ator 102
is an assenbly of two substantially simlar parts.
Each portion has a generally semcircul ar
cross-section with an inner dianeter sized to provide
desired thermal conductive contact with the undercut
section 104 of the barrel. The radiator is made of
al um num or any other desired nmaterial wth good heat
conduction properties. The outer surface of each
radi ator section has suitable radiator fins forned
therein. In this enbodinment, the radiator fins are
| ongitudinally aligned. As may be realized from Fig.
10, air is forced fromthe receiver by the bolt
assenbly, through the grooves in the barrel, and
directed
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over the fins of radiator 102. Cooling holes or slots
in the hand guard further aid convection cooling. In
al ternate enbodi nents, the cooling system nay be
enpl oyed on alternate firearmtypes. Portions of
radi ator 102 may be fastened together, by screws as an
exanpl e. Radiator 102 may have fins or nultiple panels
or. surfaces. In alternate enbodi nents, the size, shape
er of fins of radiator 102 may be varied. In
this enbodinent a Bottomshield 112 (see Fig. 10) may
be renovably nounted to radiator 102 to protect the
hand of the user grasping the guard. The shield may be
1. of any desired size mndlaskape flEhecabf addravyobeammdeatic or
. of sheet nmetal curved to conformgenerally to the
semijHGRAGHC ghAFIT™ A HSr aN02ingdyedle K@fedopprating system
compf¥§l :se f ast ened to_barrel 24 to naintain
oriermtation of the shield 112 or radiator 102. As seen
in Fig. 10 heat shield 112, in this enbodi nent nmay be
is fastened to the |ower portion of the radiator to
a bodfi epdseRelBpIaatidiy s ahadell tong hes Wit gyuacdief roait assembly

he di ssi pa f bar rel and radiataor..,The . .
enclff, §LERLE%GEY. CRBA0s PRLERLR R TRRMRLET LN Sonfiquration
receiwsategkerigl yy ovi de an air gap with the radiator

el ement. 26 WD 2006/ 137874 PCTI US2005/ 033329 [0067] It

shoul d be understood that the foregoing description is

n il tive . t?e i nventi.on., Varipu
a baffpl RebHIbIY neh o e pbPUE N p AL e sanbly, coupled to

the =ddéiwsr idsddiolyyt without departing fromthe
i nvention. Accordingly, the present invention is
intended to enmbrace all such alternatives,

a gagnﬁﬁééfaﬁ%ﬁgﬁgggdcvzghgggfigﬂgi%stﬂfocﬁMéfggbétE% the barrel

scope of pen 2
assembly, the cylinder in communication with the bore; and

a piston and rod assembly 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
dispiacing the bolt assembly, and wherein the striking rod and

the striking surface disengage each other gfter the striking

rod strikes the striking surface.

2. The black rifle configuration automatic
or semi-automatic firearm of claim 1 further comprising an

exhaust port in communication with the bore and the piston.
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CLAIMS 1. A Dblack rifle configuration automatic or

sem -automatic firearm having an indirect gas operating
system conprising: a bolt assenbly having a striking
surface, the bolt assenbly enclosed within and
operates within a black rifle configuration receiver
assenbly; a barrel assenbly having a bore, the barre
assenbly coupled to the receiver assenbly; a gas bl ock

3. having a cylinder, the mas Hllask fifiedcbariferbaiogl automatic
assenbly, the cylinder in comrunication with the bore;

or Sgmd-auEPEESHA Carfd regdasfeaithadi iwher irt Baeapyhaust port is
L kin he [ . fd d cviinder; .
se1e§FEbEL L egh B SO LAES SEH UG o riring
ratedi.spl aces the piston and causes the striking rod to
strike the striking surface displacing the bolt
assenbly, and wherein the striking rod and the

striking surface disen e ch oth aftec.the_ . . .
4 striking rod strikes t §$§?£¥nﬁlgt?fsea%l%Pr?ﬁéon automatic

or skhiclutioha® iGONfiMuHah | Of aukoRBYI, C wHIreSeM tlait9IBEdE and the
firearmof claiml further conprising an exhaust port

borej mnimni AWl 9 thon heiporan apttenmegisten. regamtor having
The bl.ack rifle.configuration aut.omatjc .or -
ewo S poSi FRBRs o SR nh G b ot reelsmiakte firing

rateBOrt is selectable between two positions correspondi ng
to two firing rates. 4. The black rifle configuration
automatic or sem -automatic firearmof claiml,
wherein the piston and j,he fore are.in_conmuni cation .
5. via an internediate re %f% a%%v?hgletﬁsnggggéFgﬁPB automatic
or O 14 imLOl & eFARAIRY ¢ twainel £Ct ablee i itie intermediate
rates.
regulator may be switched between the two selectable positions by

an operator without the use of tools.

6. The black rifle configuration automatic
or semi-automatic firearm of claim 1, wherein the piston 1is
spring biased toward the cylinder.

7. The black rifle configuration automatic
or semi-automatic firearm of 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;
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5. The black rifle configuration automatic or

sem -automatic firearmof claim4, wherein the
internediate regulator nmay be switched between the two
sel ectabl e positions by an operator w thout the use of
tools. 6. The black rifle configuration automatic or
sem -automatic firearmof claiml, wherein the piston
is spring biased toward the cylinder. 7. The bl ack

a Jf:ﬂﬁed&)nf' Yradd ongut f%%eoratssé%%"l gotnﬁééc cylinder in

remmofcarnl\maa prston

commshickitignr odi el e tdgpasabe evid. #HN antemdetd¢ade regulator, the
sem _-automatic firearm having an indirect gas

inteypedasitey sy%@%%4%@%ﬁrlshﬁ§1ng bol%Woas s efdl §C e} ®sedpositions
ecel v I nb ar
cor2sbehaite, “FRe oo BreRe St IR SRR oY BN tixing
ratebaregﬁ assenbly, the cyllnder in comunication with
the bore via an internedi ate regul ator, the
i nternedi ate regul ator having two sel ectabl e positions

a p%éﬁéfsgg b@gg‘hé&%ﬁ%rgd fgégﬁkgpglff ﬁgtg Ct end the

and a i st gn asse

plst%@lde@l@d fd t3led Mg tendy tielei ston end fi tted to the
cylinder; wherein, gas discharged froma fired
cartridge di spl aces the piston and causes the striking

n ol ssenb and
wnexfif | Dods PSRt Paed, Tedl B oL ERE T BN o1 e digpiaces the
pistiohorndhe e tithd herpisiog, eMbiet8i AitPeac¥l tRBebolt assembly,
further conprises an exhaust port, wherein piston
and gthesiedn sth%qmﬂﬁéﬁmﬁdﬁat?hée@a@ait@ﬂ rewiatrterthe peow of the

| t h ust rej {
gas glé&?s e%haus% \Mf t glrlé éL%)é’ll?Js onw%‘gg%%%l )%% 692}1 J;&exr} further
comp&lidse‘st rakeem&ugtOporQ,TMe&@tmnq;tlstcﬁf Sefvkaui omakgtired for
the gas in the cylinder to be in communication with the exhaust
port, wherein the gas is exhausted after the piston assembly

reaches an end stroke position.

9. The automatic or semi-automatic
firearm of claim 8, wherein the intermediate regulator may be
switched between the two selectable positions by an operator

without the use of tools.

10. 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 via the first orifice
when the intermediate regulator 1is 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 in a second
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firearmof claim@8, wherein the |nterned|ate regul at or
may be sw tched between the two sel ectabl e positions
by an operator wthout the use of tools. 10. The
automatic or sem-automatic firearmof claim 8
wherein the internediate regulator has a first orifice
with the cylinder in communication with the bore via
the first orifice when the internediate regulator is
selebEaElE'?ﬂéf%%dﬂ?zgﬂf W QféiﬁOEheaQQr %d“éefzn? selectable
Internmedi ate regul ator has a secon ori fice Wrh The
posicybnsderormespomdni cat i Ghreict hahie becendi afihéngseeands, and
orifice when the internedi ate regulator is in a second
wherggns shgcfABSE 5OS) tsleé’ﬁndaﬁ&'l\foﬁéﬁél Arenhetf didfexpmt size.
second sel ectable positions correspond to first and
second firing rates, and wherein the first and second
11. orifices arerThé' dutberent sizesedl-adlbémavi ONELirea@in of claim
sem -automatic firearmof claim 8, wherein the
8, wapriedderthics ROUSEETAithiPUF et oEkchigh® ibko@k n @h@ wherein the

I to
blocgn?@%n@%ﬁgﬁgﬂ§fg8ul %gelﬁgﬁ%% atloﬁaw@%&ﬁdﬂeeg ﬁpaermedlate

regullBe ol ek rotat iAmadllyo Mhisedfviselln- dleoMalick .firearm
having an indirect gas operating systemconprising: a
bolt assenbly enclosed within a receiver a barre

19, assenbly heving a bore %?9 Sou t%}hg % ﬁgéggﬁﬁtgc £irearm

cylinder fitted to barrel” asse

haviegmamniiediirest tWMdals td@iéf@ﬁfi@lg\/is@sﬁt@m raoaipﬁ@uaiga
regul ator; and a piston assenbly having a piston end
and a striking end, the piston end fitted to the

a boTH %%rgolyj%rnl%l%s %uqfhsﬁpaar dce&R,%'P afired

car 1 piston causes the striking
end to displace the boIt assenbly wherein the
i nternmedi ate regul ator regul ates the flow of the

a barreh AFSFHY tEHRY i {BE sk rcsiup e t@/m?%ﬁjé?ecr%lver'
housed w thin a bl ock, wherein the block is nmounted to
the barrel, and

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;

wherein, gas discharged from a fired cartridge displaces the
piston and causes the striking end to displace the bolt assembly,
wherein the intermediate regulator regulates the flow of the gas
from the Dbore to the piston, wherein the cylinder is housed
within a‘block, wherein the block is mounted to the barrel, and
wherein the intermediate regulator is rotationally housed within
the block, wherein the intermediate regulator has an orifice, and
wherein the block has a first port in communication with the
barrel and the orifice, and wherein the block has a second port

in communication with the orifice and the cylinder.
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wherein the internediate regulator is rotationally
housed within the block, wherein the internediate
regul ator has an orifice, and wherein the block has a
first port in comunication with the barrel and the
orifice, and wherein the block has a second port in
comruni cation with the orifice and the cylinder. 31 13.
The automatic or sem -automatic firearmof claim 8,
wherein the bolt assenbly has a renovabl e striking
surface, and wherein the piston gssenbly conprjses a

13. separabl e pi $t%6n HHPOEE+F kPRg T4, - 2@t hr¥garm of claim
j [ ri | ' e ' [ : Wy

8. PhoLein Tinpibof AISEMLY WidCs PV BliRBhg burtace,

and s@méraim obhei pibitbaaransdmbiliyngcaprt igky est sgparable piston and

,operating system conprising: a bolt assenbly encl osed
St nT8% e @Iy SFRCECHAr CEF RISE yihavP¥d W bbpadeRdinto the

: ; t ' : i r fatt I he
v IR PR S RS, Soated Y e Feat et
the bore via an internediate regul ator; a piston
assenbly having a piston end and a striking end, the ,
14. piston end fitted to the”AByPUS@BAL1ENATt KETITttaimf e firearm

R T TR R e R S T

rates; wherein, gas discharged froma fired cartridge
di spl aces the piston and causes the striking end to

a bolis AR BHe FftordHbIHIin anseahEY@rh t he
internmedi ate regul ator regulates the flow of the gas
fromthe bore to the piston, and wherein the

a badrtel neskahiely reged ad o baye bendwedapedd bedb wera theetwer;
sel ectabl e positions by an operator w thout the use of
tools, and wherein the cylinder further conprises an

a cf%}élrﬁ%%ﬁérpoﬁtté&‘d ederald RLSEOM StIOke s, regilre linder in

e gas 1n the cylinder to be in co i cafion
commzh i dwet Bxdawsth poitd , bane wher ennitbermadiaseexbguitedr;
after the

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 predetermined selectable firing rates;

wherein, gas discharged from a fired cartridge displaces the
piston and causes the striking end to displace the bolt assembly,
and wherein the intermediate regulator regulates the flow of the
gas from the bore to the piston, and wherein the intermediate
regulator may be switched between the two selectable positions by
an operator without the use of tools, and wherein the cylinder
further comprises an exhaust port, and wherein piston stroke is

required for the gas in the cylinder to be in communication with
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pi ston assenbly reaches an end stroke position. 15. The
automatic or sem -automatic firearmof claim 14,
wherein the internediate regulator is rotationally

sel ectable between the two sel ectabl e positions. 16.
The automatic or sem -automatic firearmof claim 14,
wherein the internediate regulator is slidably

sel ectable between the two sel ectable positions. 17.

The, autonmati ¢ or _sem -autonatic firearmof claim 14,
the \Aﬁﬁ’g?%‘il%tt I?é)r%i 'stéﬁgas"géerﬁjgpi §%§pr‘3% RSadedhevfhpe tafder the
: [ . t j 4 AUt ic firearm
piste¥ a%@%&bl%irégﬁﬁéﬁjéﬂnﬁﬂd3éﬁfdﬁ%ﬂgﬁ%ﬁ#%@%

of claim , Wherein the barrel as a port in

conmuni cation with the bore and an orifi-ce of the

i nternedi ate gegulator,,and wherein the orifice is_in .
15. conmuni cat i oh"%Wi CRYITE A | PlePemigaumabi endilineagm of claim

- [ ngi r

L T U ana e e s " BELp S Tnal 1y getectable
betwslenhitihea tiwec asleleyctab L pedi tassenbl y havi ng a bore and

coupled to the receiver; a cylinder fitted to the

barrel assenbly, the cylinder in comunication with

the bore via [ JRdiat e, r . a , ISt ;
;6' assenbl y hav?ﬁg gﬂgﬁgtoncgn a%gﬁg é???ﬁ?ﬁgceéggﬁﬁﬁ? of claim
14, pivkepairndtHe t iert drmdhimty| iredellatand 33 tdleidably selectable

i nternedi ate regul ator having two sel ectabl e positions
betwesty ddisottion§ PP L2 IRFIHI @S i ring rates; wherein,

gas discharged froma fired cartridge displaces the

pi ston and causes the striking end to displace the bolt
17. assenbly, afHewrerwimatie ont eemedaatemaedel atiafearm of claim

regul ates the flow of the as fromthe bore to_the
14, pEEERINanERAN & FOR h@SSRE e di 8t eSPFEREI at@RdpRy Ypward the
cylfHMéEQhed between the two sel ectable positions by an

operator w thout the use of tools, wherein the cylinder

is
18. The automatic or semi-automatic firearm of claim
14, 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.

19. 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 bore via an intermediate regulator;

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

piston end fitted to the cylinder; and
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housed wi thin a bl ock, and wherein the block is nounted
to the barrel, and wherein the internedi ate regul ator
is rotationally housed within the block, and wherein
the internediate regulator has an orifice, and wherein
the block has a first port in communication with the
barrel and the orifice, and wherein the block has a
second port in comrunication with the orifice and the
cylinder, and wherein the bolt assenbly has a renovabl e

the StiriddMbdisd acﬁe%@‘.[‘éitc‘!‘f‘erﬁh{hﬁ e Rt orhé‘ﬁé@tf%l’e positions

conpri ses a separ abl pi ston and striking rod, and
corrasposdanghéopitstos elecsabiley flivadgd raiteso t he cyllnder

via a spring force exerted by the striking rod. 34
wherein, gas discharged from a fired cartridge displaces the
piston and causes the striking end to displace the bolt assembly,
and wherein the intermediate regulator regulates the flow of the
gas from the bore to the piston, and wherein the intermediate
regulator may be switched between the two selectable positions by
an operator without the use of tools, wherein the cylinder is
housed within a block, and wherein the block is mounted to the
barrel, and wherein the intermediate regulator 1is rotationally
housed within the block, and wherein the intermediate regulator
has an orifice, and wherein the block has a first port in
communication with the barrel and the orifice, and wherein the
block has a second port in communication with the orifice and the
cylinder, and wherein the bolt assembly has a removable striking
surface, and wherein the piston assembly comprises a separable
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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