6 February 2007 WD 2004/015277 PCT/ US2003/ 023053
REGULATED GAS SUPPLY SYSTEM Background Art [0001] ° Fepruary 2007
waeomugs27smal | pneumati cal |y operated devi ces pegusids/e3o053
supply of pressurized gas at constant pressure,
current technglogy requires the use of external tanks
or conpressors A LED oS IPRLY SYSIEMar at e gas
pressure regulator. In order to supply the regul ated
gas to the device, either a hose is required fromthe
regul ated supply to tBackgrhosndpott of the device, or
th equl at or__nust, be. external | ttached to
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. a smatgl vol unme of gas, a miniature, self-contained,
conjuncion, Witha3ergute S5 esyeste@uaior.edn ogler e fepply Hie-1ogdsisdraas to the
device, difi@Hh Y, qui e _a . neans .
co, SRE pBEY. B 120 e 3l 1 oo oup e YNNG Bon Ay R BSvice, or e
tank andwegiator noust beraxtareabr witdchsd tb Hthersielices Thik erefj@icerhedt dBnits both
... to.be practical for use with portable and snall
usabllltypﬁﬁlglﬂ‘i’ﬁ%l@ ‘l'y operated systems. Disclosure Of The
[0002] | nFenHEaces] A0Sy TBGuiR 8] LausRt éf_oghs', 8 MiniRo LB dontained,
as supply containing both a pressurized gas
regulated gasesupBIyrs desired. Rhgenthigspiesaire mgulatroare large awd/bilkynand require
i Qi y sel f - tained to fit insi any numnber )
 meanfTo? BRGSO o PR BHERE, bt stsbrol. TeahPhening reservoir
themselvieh are wgUgt 6 bg pracHbyl Tby usARith ?@rtﬁilﬂé laGd 8Mall Yneumatically operated
facilitate rapid replacenent of the entire assenbly 1n
Systems.qr der to repl enish the gas supply once the reservoir
is depleted, and the gas reservoir is easily replenish

with gas after being enptied. [0004] The conbination
of all of the abovBistlestirer@tThadnventioheen previ ously
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reservoir@MAQONigRGrdsSiat WeRPat@ THEsySleRl RBRintdANE Rhi O 88:Rained to fit inside

depicted in the
any number of small pneumatically operated devices. Furthermore, the regulated gas supply can

be designed to facilitate rapid replacement of the entire assembly in order to replenish the gas
supply once the reservoir is depleted, and the gas reservoir is easily replenish with gas after
being emptied.

[0004]  The combination of all of the above features has not been previously accomplished in
a portable regulated gas mfpply.

Brief Description Of The Drawing
[0005]  An apparatus embodying features of the claimed invention are depicted in the
accompanying drawing which form a portion of this disclosure and wherein:
[0000] Figure 1 is a sectional view of the regulated gas supply system comprising a high-

pressure reservoir and a balanced regulator assembly including a piston and piston chamber;




acconpanyi ng drawi ng which forma portion of this

di scl osure and wherein: [0006] Figure 1 is a secti O?]glebruaryzow
woizew/ 277 he regul ated gas supply system conprpSi/Qg2083/023053

hi gh- pressure reservoir and a bal anced regulator

as ton an I st on chanber ;
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gas supply system of the present invention used in a
firearmsinmulator. Description O The Best Mde [0009] -

Referring to Fi gure 1, the regul ated as supply 100 of
the present i nventlesfFiption pﬁ%tﬁ"&tw €The regul at ed

[0009] gaReﬁﬁﬂiﬁ Yo ¥Qub S, Qhénr@gtﬁétbﬁ a§ 8%1?' {o0COP LR gﬁegerrt invention is

% aratus. In particular, ated gas
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pi ston chanber 6  includes "a
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connect i ng sai d chafber sea a and’ Uppe
chamber ayall G4 gomnectingsdd |chamlpmr$|eaﬂ ﬁmmﬂ tpengest subfBedP6B.t AMhe spring 5 is
6a. The force of the

posmonedlb%ﬂzgeeenéﬁs\ﬁs?on alee 9? gn géenc entest 6 Bhe, {page of thenspuing 5 will
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[0010] : r%fﬁ o eé f@%ﬂg%% r’ﬂgds 2, prgfsgse ¢ g%sscgglgf 211}955@;5 pressure will

also increxaes inyuﬁpbr ohvityh®l pf &EQﬁst&lil erdhisber®. AS thd reE%’u?eSﬁluﬁ ek Ravity 11

avity 11 ipcreases, a force develops on

increases, ¥ e, gt e Bisem 2 BroppisiopRlds di presmmmpmpenmwl This
pressure ihlthe Upber cé%‘it?slﬁ%o%nfefhcjish@’em m‘ﬁge\r/]é;% x?glg rag@ gﬂ}e tﬁ% pressure is

the force of
great enoyglydhe pistangh will be fprst agpidst Wid deabéa {06 @Ggitr@g}il Weden thepiston 3

abuts the cﬁgmber seglf77 EE pﬁlst Eann%l 16"'&? : % p%tcsmg W1H abut the body 1, thereby
preventing further gas flow from the gas reservoir 4. Furthermore, the piston chamber 6
containing the spring 5 is vented to the atmosphere through vent aperture 7, thus maintaining a
constant relationship between regulated pressure and atmospheric pressure.

[0011} In order to counteract the force of the high pressure against the portion of the piston 3
that is constantly exposed to the high pressure in the gas reservoir 4, the present design further
includes a secondary chamber 9 that is engaged by one end of the piston 3. In particular, the
piston 3 includes a piston body 3b and a piston extension 3¢, wherein piston extension 3c
engages the secondary chamber 9. A central channe] 12 is employed through the piston body 3b

and piston extension 3c to allow the high-pressure gas to flow into the secondary chamber 9.




abuts the chanber seat 6a, piston channel 10 within
the piston 3 will abut the body 1, thereby prevent(?r|1:99br'“'a"3’2007
wobuntdnasz7gas flow fromthe gas reservoir 4.  pCr/US2003/023053
Furthernore, the piston chanber 6 containing the
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pressure i hsnettiley peitt dnfibe p@stunant the ocatigayRdhdiyfoansropeEionsl th M8 force of
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gas at coRgRhUSRE03: R 30hRenTdhe opér@to®bf tﬂaggapﬁcsﬂe@rae\?ic@ﬁ 12 @né' BfBodiment
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by .t he gas | se ; 4
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. ' i thdra uring use, .or dye to tenperature
s1mulatecg ﬁoz?]% éfs' mlenﬁ]rteﬁrglmg%g?mg &ﬂﬂ%tan(afltf Hay I PEqyideathe grecessary force to

lock the fireans fom ftthbepibhet port 2. The pressure at the
001 Oﬁ@ et 2 is therefore proportional to the force of
[0013] usyalthyeh there have Yesn cissaibedppartienlar embodinksias@tthe present

s sl t I B I L.acr conversely, .

invention, qt% nEW a8 B PREEIL AT GaS ST 38mm RE ror Michited tha

such refereages bt cedstpucelss Uintitatisnalson e $66pa e this Bl exl:&pti5§ set forth in

the foll f.oreseen that the present self-cContained regul at'ed gas
OVQH%B%VH&OO can be used in nultiple designs of

pneumati cal |y operated devices that require a portable

supply of pressurized gas at constant pressure for

conveni ent operation of the particular device. In one

enbodi ment, the regulated gas supply 100 coul d be

used with firearmsinmulators 30; such as the one

illustrated in Figure 3. In this enbodi nent, the

regul ated gas supply 100 is able to provide the

necessary gas at the desired pressure |level such that

the rel ease of the gas at gas outlet 2 will contro

t he




simul ated force of the firearm 30 being shot, and i

may further provide the necessary force to |ock théeFebruaryZOOT
firearmfromfurther operation. [0013] Thus, although

there have been described particul ar enbodi nents of

the present invention of a new and useful REGULATED

GAS SUPPLY SYSTEM it is not intended that such

references be construed as limitations upon the scope

of this invention except as set forth in the

following clains. 3 6 February 2007 CLAIMS What is

clainmed is: I , A msthmucontrol ling.the pressure
of gas froma gas rese i sing a regulated gas

. S | y. system conprising the steps of. a) providing a
vwmtmﬁ%ﬁ@“%gfining a pi ston chanber connected to the [[,

said]] gas reservoir by a channel, said piston

chanber havi ng an uppernost surface, a seat, and a

1 SRS G SRR %7 Bt G BRSSP s B e
eat with a spring, c) rel easing gas

way from said
gassupﬁyé%ﬁ“’tﬂh‘éo%%f? @HER5IAE i nto said piston chanber, said

as flaow ng through a piston channel through said

%i st dﬁ?wé%*g A%y q%nglg&r Bigiom charuiet FaRcgted do b ] &

fl ange opposite said spring, and e) forcing said
reservoin byt 4 hatkele suif isten chamelsr Sayine 2B APPEHMOLFUgiars & fpt and 2

chapber to obstruct the flow of the gas through said
Chamb%wgll GIRNEHRE Suf UPPYIGFtSYaee Hihs2id &edndar y chanber and a

central channel traversing, said iston froma first

end & saPFEBig TR § sk BiSRFHamAcT AWy Arem Rk At Wb 2

. engaging said secondary chanber with a first end of

SPHNE; said pi ston; -

c) releasing gas from the gas reservoir into said piston chamber, said gas
flowing through a piston channel through said piston; |

d) applying a pressurized force on said piston flange opposite said spring;
and

e) forcing said piston into contact with said seat of said piston chamber to
obstruct the flow of the gas through said piston éuflannel;

D providing a secondary chamber and a central channel traversing said

piston from a first end of said piston to a second end of said piston;

g engaging said secondary chamber with a first end of said piston;

h) distributing gas through said central channel into said secondary
chamber to balance said piston; and

i) exerting said gas from said body through a gas outlet.




h) distributing gas through said central channel in
sai d secondary chanber to bal ance sai d piston; andé??bnmny2007
exerting said gas from said body through a gas outlet.
4 0 6 February 2007 2. A regul ated gas supply system
for regulating the distribution of a highly
pressurized gas to a desired pressure conprising: a
body defining a gas inlet to receive a highly
pressured gas and a gas outlet to distribute a
regul ated gas; a piston chanber defined in said body;
a secondary chanber defined in said body; a piston .
2. Areeyiatid eas sanly osm fopregwiingsihe dishitutempler bng@iaipepssunzed
pi.ston having a piston channel traversing said piston
gas to 2 dgfigpd £respe eem@ieingasi on to slidably engage said
secondary chanber; a spring biasing said piston
a Wpdhidpliniag @ gak dnlehtoctsegitrer hightid preswieadt gagl andragesetutlet to
ext endi ng through said piston and said piston
distributeaeguiasiedeas; 3. The regul ated gas supply system of claim
2 further conprising a vent aperture through said
a pisldy chamled deforet imgpéd badye proxi mate said spring. 4. The
regul ated gas supply system as described in claim?2
a gaendaincleaiber deifigecoin saidbhadber conpri ses: an upper nost
surface; a seat opposing said uppernost surface; and a
a gistombelidably posbipnomém saidi pistup panrhes t sagl pistopehaving & giston
seat. 5. The regul ated gas supply system as descri bed
channel fraversirgi smid} pistoer gidna pisial @itssion to clidghly segage saidi scanlary
body, wherein said piston channel traverses said
chamber;pi st on body; and

a spring biasing said piston within said piston chamber, and
a central channel extending through said piston and said piston extension.
3. The regulated gas supply system of claim 2 further comprising a vent aperture
through said body, said vent aperture proximate said spring.
4. The regulated gas supply system as described in élaim 2 wherein said pistoﬁ
chamber comprises:
an uppermost surface;
a seat opposing said uppermost surface; and
a chamber wall between said uppermost surface and said seat.
5.  The regulated gas supply system as described in claim 4 wherein said piston
comprises:
‘a piston body, wherein said piston channel traverses said piston body; and
a piston flange abutting said piston body, said piston flange engaging said chamber

wall.




a piston flange abutting said piston body, said pis
fl ange engagi ng said chanber wall. 5 0 6 February é%%b“E“YZOOT
2007 6. The gas regul ating assenbly of claimb5,
wherein said spring is positioned between said piston
~ flange and said seat to urge said piston flange awa
6. 1 (B B epialiag PO fiidaling uRerSin 15 HriBeds Dodipned between
.. highly pressurized gas froma gas source and '
- said pypien flangsiand gaid peet ipakeeateidpister flngg appr §owrsaid seati d
rﬁgulator conprising: a housing having an, gas inlet
7. arfdl &8s gagulgor (fen receiviggsa dwehbhamserizaéfdandtdm @ gasi shurce and
. housing between said gas inlet and said gas outlet,
distribiting tht gasana désémd pressures baidliegglamncampéingost  surf ace, a
seat opposing said uppernost surface, and a chanber
wal Hougiog heditg anggas &ilet angpeasmmelet; sur f ace with sai d seat;
-a secondary chanber defined in said housing; a piston
sla etbd yhamost tefireddn said Sausthgobedvaun safdagipenlet Maisaid gas outlet,
pi ston having a piston body wth an abutting flange
said stgadfianthes Bictidmgantagperitadtlsurfive i Seabshpetiag B uppermost surface,
traversing said piston body, a piston extension
and a@Kieb ivagl chrsisodat Jppsist fefde With endaee said
secondary chanber, and a central channel traversing
Saiseboptiay @Ramipn defirRg il da@MMouemans for urging said
pi ston flange away from said seat, said resilient
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seat. 8. The regulator as described in claim:
with sheiueing Haél ehi@§inkis@iatch BB Sw IO APistcHeshadnel HRVri8s sl Piston

body, a piston extension extending from said piston body to engage said secondary chamber,
and a central channel traversing said piston; and
resilient means for urging said piston flange away from said seat, said resilient means
positioned between said pistoti flange and said seat.
8. The regulator as d_escfibed in claim 7, wherein said resilient means comprises a

spring.




