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SYSTEM Background Art [0001] Because snall
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technol ogy reguires the f _external tanks or
compressor s | RLGULATED GRS SEREL K SR ¢ gas

pressure regul ator. Iﬁ order to supply the regul ated
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facilitate rapid replacenent of the entire assenbly I'n
systems.order 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 abovpidcRati¢ ©F ThaInVéitioaeen previ ously

acconplished in a portable regul ated gas supply. .
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[0004] The combination of all of the above features has not been previously accomplished in

a portable regulated gas supply.

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:
[0006] 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;
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sectional view of the regul ated gas supply system as
WO bdoustRated in Figure 1, with the piston bei PgI/ii82008023053
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lncreasescﬁ &Pf@% fevdens @ut emssrnoh putpartivehl Othwiprdsiure urheppm $1mny Bl. This

pressure 1%;?) %Vrt& glggé{wéegaec&sﬁr ef%%: cﬁ{}ﬁ%’ %@rﬁrl?ﬁ? Eerb‘F Igﬁssure is
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[0011] S:Plgta%%g g@?/orklgfbg%cg g%afgéﬁets(? gfh&g gg gpe:igure agarﬁﬁ &Jtlgﬁ of {he piston 3
that is constemghyséxpos@tio thhdughi prepiust mnthephe rSkie0ir3t 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 3¢
engages the secondary chamber 9. A central channel 12 is employed through the piston body 3b

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



engages the secondary chanber 9. A central channel 12

is enployed through the piston body 3b and piston
we@xaensi2oh 3c to all ow the hi gh-pressure gas tRCT/USM03/023053

into the secondary chanber 9. 2 WD 2004/ 015277
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gas is withdrawn during use eratu
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[0012] fI‘f ihioresser thap emﬁ@%@meilf@rﬁaln@i weulatsaisgad suppiie 100 can be used in
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gas at cogstpy preﬁsﬁlﬁ: ftﬁﬁtob&ni@e dpd:rﬁtlofmdf the%a@tﬁiﬂ%&'cﬁﬂﬁe OfIn one embodlment

h unatlc operated devices that require a portable
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[0013] t Héws s plthiiugh eiereohave ofent descrfibade partiv@ar babodinghet of did present

invention (§1f fﬁ W gaggi:ﬁh?ﬁ% Mﬁﬁ@#ﬂgﬁgaﬁ%ﬁ%‘[%ﬁ“m% lng’? intended that

such refefhtdsMegddnbid@ideasayigBRE BpHeME sbdRd AR Ve i Gl except as set forth in

enbodi nents of the present invention of a new
the followjge PWHMREGULATED GAS SUPPLY SYSTEM it is not intended
that such references be construed as |imtations upon
the scope of this invention except as set forth in
the following clains. 3 WD 2004/015277
PCT/ US2003/ 023053 Cainms Wat is clainmed is: 1. A
m ni ature regul ated gas supply system (100) for
di stributing highly pressurized gas at a desired
pressure, said system (100) being characterized by:



a body (1) defining a gas reservoir (4) and a gas
outlet (2), said gas reservoir (4) containing a
w@e@gsuR2ized gas; and a regul ating assenbly (2B0T/US2003/023053
positioned in said body (1) between said gas reservoir
(4) and said gas outlet(QZﬁgssaid regul ati ng assenbly
(20) controlling the pressa of the gas dispersed. 2.
What is dlagnedeigul at ed gas supply system (100) as defined in

1 claiml mhegg n said regul ator assenbly dé
© AcRavaLreraeziipdips supnly s é}%)mrdlite?utmhl o Dresswiged gas ata

desired ﬁi@éiﬁre( id s%@énq (fUSOZ gt&ﬂ% %g?ﬂ@@%%éd?%?/g having a upper nost

surface sai d upper nost

asbedyaCl @ﬁbl)lng anghsarestrainipe) watll a @6 oubdett (Wevaidaiad reservoir (4)
r MDsi urfac (6b) and said seat (6a); a piston

Contalnlr(gg‘%)prseﬁudlgs §8%t tioned in said piston chanber (6),
a&@@ﬂaﬁhgﬁs@ﬁnﬁl?ﬁd}%‘éb@ﬁn@d ﬁ)ll s%id’dbdgll %anne Qz%?g%e%lr (4) and

sal d chanber ma (6c); plston c
said gas pyils)é2)s pag recyl a@ng |a§,qemlp1§( @)O) cantsqihmm@pe (p&)ssﬂcrebﬁﬂmrgas disglersed.

6a re sal
2. Trsl)%flfeglga{eg)a & géélyagg/g% ISOgi) %@Ig)ﬁé én%%adsn ivbﬁ?/ﬁ?lpoﬁld regulator
assemblys @00l isshatac{ebiagd bd. The r egul ated gas supply system
(100) as defined in claim2 further being

agiAPhehiasiies € defiyed i squchndadty seif aier ck(agl)ber ) bavingal
chanrdegpFéS].‘%?sté &ggg@dgng said piston (3); wherein said

pi ston pi ston extension (3c) having a
firsta seartc(6a)m;bpasmg sdid appdrodyt Sae@bg apgcond end, said

cent rail Eannazi< éfi extending fromsaid first end of
sai d 2Fhep (Oshlstypen i upReregsieuefacedfb) anddsaist seghod);
aﬁbﬁs%rp l)@ﬁ&’ébl y YR i dﬁ?&h&j a)'ﬁ mﬁélt n@g%b@% gtg’]ﬁ 3)haying

slida engages sal sech
r egulaavmml ﬁmeiﬁm@gag’ygseemnakﬂﬁb) vall (66)aemd 1 furt her

bei n char cteri a ven ure through said
body % I&QﬁqRQ%@ efﬁﬁﬂﬁ?%hte sai d spring
b&vﬁ%ﬁ@ﬁ@ [(9h) S
e i sk e e
Saldplstqy)eﬂ e ¢hmreavay diony sadd baat (Gee. st eps of 4 WD 2004/ 015277

3. Th gég\:{?%gd) Sé 0%%8@ system (100) as defined in claim 2 further being characterized
by:

a secondary chamber (9);

a central channe] (12) traversing said piston (3);

wherein said piston (3) includes a piston extension (3¢) having a first end and a piston
body having a second end, said central channel (12) extending from said first end of said piston
extension (3c¢) to said second end of said piston body;

wherein said piston extension (3c) slidably engages said secondary chamber (9).
4. The regulated gas supply system (100) of claim 1 further being characterized by a vent
aperture through said body (1), said vent aperture proximate said spring (5).
5. A method for controlling the pressure of gas provided from a regulated gas supply system

(100) being characterized by the steps of:



a) providing a body (1) defining a gas reservoir (4)

and a piston chanber (6), said gas reservoir (4)
w@oemaetet to said piston chanber (6) by a chaPtip$2003/023053

sai d pi ston chanber (6) havi ng an uppernost surface

oS0,y B8P} 5L 0 ST 0L SRR 0, s

gas resepbMVUllicogheatefits tsaid p1@toﬁ&t}ﬁrrmb15(6)rb}0£1 anherel, (Bid pi%ﬂ)‘ndchamber (6)
pi st on havrn%ma first second end, and pi st on

having oy HPRFEMOS iy S .t sSF%tn (éar)aaﬁlgcé a( ghagbeg o\ﬁrlbdér)ngowp@ng said
uppermo&%gfﬁ (g‘ﬁ@lwkth%giﬁ)se?]t%a)ur ging said piston (3) away from

6a) witha’spring (5); d) releasing gas
bfr onpﬂnmcﬁngaqome]sem saidrpité) chambers(é) Csapd pistm l@atwﬂrgaerﬁrst end, a

ng th t h 10
second e kg & bido Bnge Gt Bt A R8s (el B Rp ORI T Welh{60):
cpal dufehysatd 1sttoﬁr(%ﬁfr&ﬁ%aﬁ%ét%a)(\%}h a gnrm ;met hod

as descrlbe in cl'aim5 wherein after st urther
dbei nipledsingagss dram edidbgas respavait épsintst sa@pmtgn plgpnaber (6), said gas

ed .f or sai e (3a) opposite
flowing tH{O%gﬁ IS%WgCh(agﬁlgﬁ%@[}hrwgg é,]ffﬂ Sg%ﬂ &’ t on (3) into
exont aedrtiMg §alil S febrs et b()@ﬂl)Qﬁroﬁglh ] ﬁ&“’ éﬂt}éﬂ (phamber (6)
to obstruct the flow of said gas throug sald pi st on
6.  Thamethad gsdgperibed iielaimed Wbareasa%pwm eaéurthen bsing ehaBacterized by

i rther being characterized by the steps of.
1eSt€:pswovrdlng a secondary chanber (9); providing a central

apiiging @lprésdi)zetl rfme (o} Ismg pﬂ‘m(brdﬂ@ig@t(@i) Oﬁoﬁbsﬁefﬁm Sprihi (S); and

end of , said a second end said pisto
forapg Sé‘rﬁ’galé’ioﬁg@ élilta %Oé‘%h érarlysaéqh SRBpa) of Switmstan fqhﬁ@ber (6) to
inbut i ng gas through
dmﬁudﬁ?ﬁ?o&ﬁ?ﬁ?@aa?ﬂﬁ&&%g%ﬁ%%géﬁgﬁggéggpz secondary chanber
7. Th®nethod abdlmnbe:l mallainps fitrthier &g clbarackeritied bly ehestgesof:

| at or stributing highly pressurized
Pf@é{&‘u%&a%eca ‘éﬁ' q?’frr sure, said regul ator being
proRRIBLS BEtAe @hat?])ﬁel @az§aatdtidg %alﬁ];)rstgﬁgj YHJE aqirfteefnd (c>2f)said piston

hi gh-pressure gas reservoir gas out
(3) to asefceﬁde@nlgb@rceplﬁtgn@é)s at a desr red pressure and a

2 d
“h %g]tnlg%é g Sgiof’?arﬁ/ect % @Q“Pt%} érls eorf%lldrplsq?lhg)aw sai d
digieidu |g§§ tHrdlgh S&d deh@PWiahhdl Y125 SRERhM £e%9ﬁdary chamber 9) to
controlling the pressure of the gas dispersed through

balance saidipistefa&out | et (2) fromsaid gas reservoir (4).
8. A discrete gas regulator (100) for distributing highly pressurized gas at a desired

pressure, said regulator being characterized by:

a cartridge (1) defining a high-pressure gas reservoir (4) and a gas outlet (2) for
dispersing gas at a desired pressure; and

a regulating assembly (20) positioned within said cartridge (1) between said gas reservoir
(4) and said gas outlet (2), said regulating assembly (20) controlling the pressure of the gas
dispersed through said gas outlet (2) from said gas reservoir (4).
9. The discrete gas regulator (100) as defined in claim 8 wherein said regulator assembly is

characterized by:



9. The discrete gas regulator (100) as defined in
claim8 wherein said regul ator assenbly is

w@ebanac2eri zed by: 5 WO 2004/ 015277 PCT/ US2003PORBR%83/023053
a piston chanber (6) defined in said body (1), said

a Bis%rpé(hélgﬂt@g@g Hefifd iR @Xig%%gg ngﬂgagcg BB&)B c%gﬁ\h%gg) ;ﬁgvb%% g

Seat osi ng sail surface
chanmbappensiobt siage (Gbd;nween sai d uppernost surface (6b)

d sai t (6a):.a pist 3) sljdabl i tioned
SR e RS Cbre ChkisE AR oo bt FY v { 3] havi ng. a

i st ' i N .
pi St @BharkbRRGS @%et@%ﬁiﬁ?i%ﬁﬂh&t 9&%@8@)‘6@&58@%5(@),

and a piston channel ersing sai
a gstbre(33 plidably §@jtidved Wweenid piiah ghiasbean(6).| saisistoR () havirg a piston

tanee 3P g S5 OBl Y B 8BS papinon O

and di screte gas regulator (100) as defined in claim9
further being characterized by: a secondary chanber
a gring (@) bewerhsaid pnmdiange £32) rhdvaid s¢ah (ba9 avberpissitiopring (5) urges
1 . ' .4 i 3) includes a piston body
%udpmk%ﬁ%mg E.Z?gﬁygﬁ éﬁgi%%ngé), said central channe

10.  Thd @pcreteae ruigorg20@) Ridefioed inlaifr PRrder BIGECHH a3 Ad by:
ist&r body to an edge of said piston extension (3c);
2 jFeRLATH chanber 69kt on extension (3 ¢) slidably engages

s&id] SIeeRndas zgggﬁgfg- : . The discrete gas
areg'ulat.or 3ld%§ of C 5?%?%“?6%%her bei ng characterized
whereinasaie piston 7(8) timcddes si pistos diody @ad arpistoe ektbhsiomi®)esdid central

id cartridge (1), _has an outer perjphery, and said
channel (T2} fFavERine SAICERIgOn T biipmamcries f &l pilondiey Jo i edeg of said piston
extensionRBB&f; 0n chanber (6) proximate said spring (5). 6

wherein said piston extension (3c) slidably engages said secondary chamber (9).
11. The discrete gas regulator (100) of claim 8 further being characterized by:
a vent (7) traversing said cartridge (1);
wherein said cartridge (1) has an outer periphery, and said vent (7) extends from said

outer periphery to said piston chamber (6) proximate said spring (5).



