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wat e rFlgtnre Q—M}%\lvé ah! anQ@x%Jn of p@@“@ﬁ&gﬁcm toqgege?mplag'femgo'a%ent generally at 10.

%stem H)Sma?'] {naude an exh%lfas'tuv?lver&? ari:d exha toBE!Is & Furt rmor I‘ atusg 9a v(e) 56 may Xave an upper

et ian e HosTHe <o AR ey B PR, R picaly b anuppr an
Bive ppplbd kdze Cle 81l @clappxdivaeu gibt ovharlcwdsus@ant imyghe afligdl imludig, but not limited to, a
&E@n@&h Qth etftlllenag uﬁpt}agahdg$dga Er@)dtrEdowe@gﬂng e§ée agcnguley da@ﬁzg gJ forlccla out of the

sa,st%mn@ gr%ss als 910\31 |s may cra_xluos% tille ewrglterec;r( ﬂé)ﬁ%l%é rqlileglé)ﬁ%g% bﬁéroy A Gas may
THEPe PR 88! exhaust vaI ve cover. This val ve cover

may Festamd @ méya o ipchede agrpjegion i0|lfglh?(rec(3 e fnveftheauatenama fibide lower sealing edge
Akl vaka kel @y thidRineBY wiidr & fay bdtRecll fboS PaGRuud: Qlive Bd¥6h that it may be
l@é h@eﬂgﬂat Mﬂr %ﬁl erﬁtg' t]%gﬁ{egt e?thelr Qa IOIQ Ise%]mg @Jlg¥§‘0 orggerg rtlcn%y exhaust valve 26.

aust eni ng
f‘ﬁ‘[‘eé’?"'ep%?%%‘@%“ "“TH&'“@%‘H%‘[?%%“ ‘@eé%g"' %f%e t"“‘”& dRMHY PrB’é“‘"“ 50 may make
I ot Hiely thataateramay enier hobyiem visfthe pilper sealing edee %3@f@¥ﬂe?ataée the air
space for the exhaust valve to operate in. The size of
the exhaust gas exit opening may be a |l arger surface
area than that of the surfact area of the circular
openi ng (exhaust) in the regul ator housing, This nay
guarantee that the flow of exhausting gasses passing
t hrough the exhaust gas opening in the cover will not
be constricted in any way. The water inlet passage in
the cover nmay be |ocated below, and directly next to,
the bottom of the exhaust valve. This passage may be
configured to allow water to flow inward and through
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of the bubble deflector |ocated bel ow and directly next
to the bottom of the exhaust gas opening ofthe val ve
cover. This water inlet nay prevent any type of

si ptoomesngs2ef f ect on t he exhausti ng gasses tr aoglusmg+/022630

t hr ougktre b ewshktad e@bddid: 6G 1A Exhauktisygketh Br ol SCOBW apSRQAW g@leﬂ@%{ 60. System
&%ﬁ? Héttlde a)égutla%MOtrs% 2? §%§1 ﬁp£ @glﬁg an cx}ﬁ\ﬁtn valveXJg H] s_':ﬂé)drmem exhaust

covers t a{ygenl n‘g ere as exit ¥

ERAAUS £V R e Py e eRPrCER Sredsid® f"ﬁé‘ I9yat SFF 'i‘grfégeéﬂh ditstaling edge is
toafiearsd tp glow gp@\gmxit[gy syptepevighirestduiles 3 [Shoavn inOwy facBorwifdiogition, the entire exhaust
Xt B bgadiing InGhe kA3 Pocel ThiCmay @V @d pessud ol R Butéde bR AIRAN GfakelitdBier to open
divkegddonal ar r ovvs A V\hen gas exhausts out of the

systemit wl sQ at ﬁ"uéor where pressure is

t h e | T8%%§%60 ggy ag?.]leﬁ}%e ad)ybb{eﬁeé]ecrtﬁr ungF &eﬂectorﬁq @a%uéera hwdp} which may
tlow yeab pockgigtia o aeiacebr 1 thresxtyiabihéxbagst yalye 26 Elastees perkdt mavialirufor less resistance
fob@wte OF exiMait &live BLAHBSS iR p@Kd: BidadT halifig iald@ag XA Srhay Va@d Vel pressure

g—eme& tllearﬁgrrpr%d ef(tLrQW)f 91@ etht/:ﬁ\re sJJPtXat g@ete ﬁ(hr« éBKhn%ﬂ?f g:!s Q)Y\anthf(system may be

Eﬁ?“’( (? eu 9e of the exhaust val l\/]gafcausl ng 1t .

&F%eF & “Wétg% FORRS Y ET BTe HEe %V%?"é?ﬁ“f‘ﬂ%‘lféﬁ“”ﬁ 8 it will exit the
fyesent: Sptherore.hebbls ¥iflagtes 0 may|byeonfigired to exhauiy the fab buhbleseaxtfier the mask and/or
¥iiug e €of Phe SROWE: fAR oBRBOALWIR Bient@fvia e DB IS 31 HEW¥s a laminar flow of water

@ggs%%m AR, ﬁae,@a%%mo%g/em@@'fﬂ@%dmoqener ally at 10
Syst and exhaus

out | et Ste”’fﬁmay%é%ar"t di: e‘r ﬁiﬂe‘ém“%ﬁ E aﬁé‘fh”\%‘fc\}'& Wil al??ﬁ';?"hﬁ‘ﬁ\f@ve&ﬁmh that the
upp ey be ke kel irpriediyerss viarrthun vave fiesitheserateh yperr eelgpedS(8 or lower sealing
8lgd B0 ef tite higulrakhive@rojeSioi i{dieR altrdjd¢tiodd 30,GlnBcreatd 2R &h@st Wille kealmg edge protector

&Mﬂﬂla%lel rya_y pd%dléaly Hm%ard%gdge cl)f Q:M\@£ul§ ﬁﬁrjexl ALeS mﬁner t*a‘ wo\Md Ll'ow water to
c[at ot her configurations may be

e“fe”ﬁf& & Viaq“efeald‘fgeé but not limted to, a

conf i ngafr AT S PTG PTESF eXaptst eppEAm S8 fbehi THEETEN] feudaTaifedftor housing
2 dhdiphrgaah, gl echg &haug Sal @ e6 | FndemorCas e By agh@indh@Es@®@bbie tHflector 40
m.chwﬁncx@mto&mz chhW]ﬁaﬁM;ﬁck@fSli 8 beqws}ed%y thétgar &wnﬁhe sysidhn §s shown by the

dlI‘C nona%ﬂo e%;’ljﬂe pressure criafd gy the exrttrﬁ éas réla 2 rce (ﬁj%ena tgp SBah%iige 80 %haux valve 26 as it
‘S‘ji%tl‘?eél‘ﬁeﬂ?ﬁ“%ﬁvmé?s%ﬂefﬁcl ude a projection 50 that directs
t he fshowirchotfch@mmatpesition Wwalingfsm@nhat doenvadipste tpaal df mgexiag erlve siill is

ﬁ:@: t%erﬁ%hw poc\;kallo\‘@rmgﬁe redistinde. hh fis mﬁﬂéﬁﬁ‘d‘od SZmﬁalan%fltmE La@chet 4410
Frr%y thagmay ecfuallezec tgﬁepge[s(sg‘rle gnlgut Hn‘é ltlp%er %f m% t%s t2f3 Pfa xhal.{st va%ve ZE u[%ls con}1 guratlon may make

é'i“ls Prsl it geelﬂﬁ‘i’/\?é?i‘d"@é%fﬁﬁs Ay ebgEenousreuof ‘ﬁ‘é‘f‘m‘r&%i"ls F‘B‘?‘ﬁ”fé‘f"“ directs water
exhaustt gl 26 excRGat watfrunat bedesniikeleto elpe itha gystem, agiuhaga free flbvecondition of gas
BAR BCYdQMaBitikOunas ok hea pEGR wak: foh & shed Ib)\/ﬁrecﬁ&aﬁihm at

56. TI? ﬁw Ear; 8J1tsqﬁ: s:l,'sgﬁ s?oqrn E%Xe dn&!(o%al arh)gv laLe?e%% !burjsjg an polé](aKéct it will exit the

wat er ystem vi a per seal ng_ e
ygeny br@%ﬁsdﬁ gut thsvbélrb\fgef?%or 49]_ %thﬁﬁﬁg&lmzvetar may be less likely to enter the system
RCTaS200%/ DRREBE, thiFjogfigrretioBmay fppreuthe exhaust restane tyokitaigmthaug falve, and
RdudaBe 1RNiRR 5tz SR 6 eiling@he SCIBAhicR Atk by OR@Mm@dtled! of the water
Lm@gem@;g%@g‘ﬁgt Hﬁ%’zsi nclude a regul ator housing 22, a
I .

|ap ragm as an exhaust valve 26. In this
enbodi gf‘r’éﬁfh"w%&ﬂﬁ%‘i‘ﬁg‘tve VIRrA" e gl miefl F’E’UPfa"rgaséﬂ‘d”S?fﬁ%‘Fm 70 for a SCUBA
g cestani 0 appeides bl frfjectorGevh2Bmay maludg 2 aisiet 74.evdich g allow water to
atge: Bhble diteorge alildghe@dge t féctiof @by BLBH défectdlil Buinglas a hood (not

£h9~n§3§':r1me ph@‘ eé%&tn@x{nsu\{ﬂ tﬁat ?gabﬁuégmap%tﬁlngédso fgtaltate‘ﬂg QMIathescnbed above.
e en

%ystlen§7 ta}s?]lncl e cover ')6 wﬂrbl‘km urn mclrdr%raan expau%r‘ l§§s CX]} (ﬁenmg 78. In this
mbé%rgeatr EHY t“Wé‘S‘UEFﬂ"é‘? adécugf rubbps &Xhs VNS 8% KichPRKGEURIctio 8 gxdjug palve seat
to open and/or operate The system 60 may al so i ncl ude

a bubbl e defl ector 40. Bubble deflector 40 may include

a hood 52 which may allow a’>gas pocket 44 to form

adj acent to the exterior of exhaust valve 26. This gas
pocket may allow for |ess resistance to operate the
exhaust val ve because it is in a gas pocket instead of
havi ng water against it, and may equal i ze the pressure
between the interior and exterior of the exhaust valve

such that a free flow condition of gas exiting the
systemmay be less likely to occur. As nore gas exits
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across the exhaust val ve, preventing a siphoning effect

or free flow condition. System 60 nay agai n incl ude
projections 50, 56 to further direct the water about
exWausts/1gadve 26 such that the water nmay be PIC&ES§2004/022630

82| Weh yajtriienthe fnmfmh@ arfd Y& IR B e &) st@iiD AblS fuladdtds V Ehis2By RiokeRBbodiment of
Jy!BJnQ Msgr!;]lbéd p&%{ sh§\ﬁxag| tlle rl)gatl n%%né% f aln %ﬁgxgt ga§ 8(@ Ldﬁmgg 78 §nq 9§ate$ inlet 74 as

clre %ar vf ﬁ"lﬁJ ection and seéat roj ections
'565‘35% ’eﬁé"" Wé? EVRE | °°é‘5? NS "% Pe seal i ng edge
pr ot é’eﬁt‘fe? shovs gropherteiedimopael et exipesisysteeptior S GUBA etpyraths| gowgrathopdir $)stem 90
wdy@cieddgegubifor Holbdhg 84, n@ibhiaivalve2h) B@En eviabsvte 12. AalBAREImbbdh@tbt, a circular
Mit dalv@hd &Wxn\é@t;eq{ upEéP sealﬁgsdgur 28%@% ldvar%gt.aﬁlg]e g‘a ?0 %ugm?@ %Ay nﬁgde a valve

orientation
cov%% dusr’){_ch mag énclude a fv%er[dr%%% aAdg% t0ﬁ1?0§v wgtfrécfﬁn%rd\e vzﬁv& r:cl)/a é% Aégas exits the system,
Powglivast %}m t*r?ovatsr g 92 D19 93y creqted PoalﬁfﬁG Hheprgaip hay regcehe lifelinaa ofgrfree flow
@xdranekas vélny e sRGm, Fudlitdrey rdife@ the Syt vart B0 R@atridr df &6dutd RS 26. The
x@du@éﬁbrhjf @atedﬁiy At e thé‘ &ellhmlttﬁhva{gmll e'nt@r‘;l'le %gn Ha tltlgé?a%gé%es of exhaust valve

?FBdUCBL{l like;TlLooQV}l as free fﬁ)wH%fro 4%;;}%iebe creat ed by the gas

hes st'éfh'as °¢8 di rectional arrow
B Tﬁéstep'rﬂ’@s@n F’é‘“cl‘i 2 @bl deflsgior t4pevhislk Inpy fprfjitatgeess prtige howeden. Again this
apelimebiopy saab i@gg@d@ﬁhﬁﬁay@ﬁowexéh padst to Toad tkl&hl%tha&JeEttves outlined above.
@%iugt%a)t &ﬂh&){&&@ﬂk&hﬁr%gﬁ 0 ;ﬂ ﬂ%ﬁd o&%du&tbu!}%g deﬂ&l}‘pw S st@m 90 may also

){\chu%e {l]ae c:rcﬁar lprfo_;ecnPrP .}%%e l ahd (%ha maPl \gl%nn %%creiasi: t%e hkel%o%i\/\ﬁt »f'aée}/ may enter the

eXRALS AV
%i&’é?vé?t"éf“ei sPrlipgrdee e pree Realtne pdgedrof %g‘:“tal‘f“éhal‘sé‘§|v§%6arﬂﬁ®@“ve!¥ n
t hi s Figaahepwshie e« ald Yaterdlyw @ the gwenedt sty ib Figlgr 60 8 mpyekild systbéh as shown

ﬁy@w dll"egrom atrrla\atabe@y to@ﬂ“ﬁl:ﬂe@g dahr@ay gﬁl@gﬁw &e@«b&ﬁ% thg JB@ﬁgMQB#Jf hood 58
exhaust val v Thi's configuration

n
§may the\%exq gi’alvf éosvesfg? i exjfaus Eﬁf’ﬁfn "5% ree flow condition
of g gad hESr G PRENS %‘E“@rﬁ HELHEEUYSTmEL R 8t diestienal apy & Water may
trond waguinlet $20m 93, teendy Sncpateeskhauspdaqatket @K A tiditexisigel sys@m 2i6 exhaust gas exit
@)b}ﬁh 34, hﬂtna)\/&@'t'y%ﬁbbﬁﬂy ol? @ﬂtf@%ed1 ihllSﬁg,l'l Vle BubbiibdeQEr 48. h\%au&y@(tomrauon may

e%anZeﬁ.hrr?rgssu@e bBtwgeF the mtg'?,c\!r %(9 eixgnor Ofgllg exgaust gas i&ste %-(urfgwbnr\cge 1t m%y make it less likely

'f‘alt BT ey eéthé%S%S?m Yr ih"eeé‘faf‘sé\‘?g F ZGzi'Fdrfo}i‘FrRay %geaieﬁlé s ook ft'@"‘““g effect
tcheing isslirestng s vawiiobicrositte weerve e 2. diha bonfen@ambyabehaelit Bss likely that a
frde bt bl Saylbpeui AP OGRS fdem. it Wl exit the system as

bubb l §re g‘x@a,y\a[llo@ axlom(g eJ%QQin of Qﬁ%ﬁl‘llalgtcg%sg)((stelf( Q)l’ a SVXJE,D apggang ﬁenerally at160. In

conf| uration ess

‘§’§/ gERHTy PR IR ﬁ‘ﬂys‘f"‘“\‘?%(‘f ‘i?é"'aéé"bbc’fifj‘rhi“ﬁ é?“i"rﬁ? @‘d 2“t Eﬁ’i‘a§St outlet 32. Again, the
et YalyerRoartey orndamyppErosaing edehiz8 auhafiperersdaling edst 39t Jysteel 0p may include a circular
Rpeiabehd B aexhands br wiadabtay the atior of REALAIVE 20 Quch ihd @htdr RBBE tess likely to
CQJICI' tﬁe s%s(eﬁ%na‘olvg\é\éaﬁ-fg ec%@ﬁ) %!ertnl: P&t& (nees%s%\h}{lsr;a @mr mYéfmt())Q %yﬂaﬁl Olpxgay include

caus
%rﬁ%laé?rpjﬁfl&g? th@ ggy agex ﬁ% u’:léﬁf o\\y élixo\l}téhe %aust r_ta}lv@ Eﬁ,s&ch glatévﬁar\)%ll béless likely to enter
thepspect ire seling wiso £8. dhwid e prpledatey theirterdiorfisitionfmag beggilized, such that
@xhradastre isy8dded it bhe NOF @ wHLLEBA the ayddpiad oBthd kShausEMEE BMAZD, diBiyay exit the

Jyg&l ayg&vn%y Q%x@xalqgjvjs Q&te@é a.r?d%lay éMglle Qﬁbd@ﬁl{s él&glv%q:gatﬂg the laminar flow

(H lj'ﬁtglo%th?félfatxsé {va r'PM; fayteguqz Wsiuﬁ bet\%ee%k% ?ﬁrior an#1 tLe eétf:no ﬁthe system, and
palsend v oiBapsiwegetq e ravpto. ips "i*i*hi)‘e”'ﬁ A pdentegas Hewrby diFpgiional arrow A
SinEaarR): tozeshaistvalyd B8, sfich ihaira sighoiige iferemy be 1SURHY tb ftauk, a@i agfaeSlow of gas exiting
tpe,os‘}slﬂ:ﬁttmam%ssb@ebf 10808 Cbag Qayth@rpelxit thé s?ste% al: ljaﬁ)le@ft\(f@ Bltb@lg&ﬂector 102. ltwillbe

:gy%remated % m V\I/H con}ixguranonf Xf%ub%lmdeﬂecton’w may be unllzeq stﬁygg ft méy create an. a{r pocket to

aus
YRttt gresrae ang/ef repfcighe ﬂ%‘ﬁﬁd’ﬁ‘F’ﬁ%’H‘tem‘gvg‘fféﬁW@‘erfévt %ff*%fesu‘ls

i nclude a circular rubber exhaust valve 80, which may
couple to an exhaust valve seat 5 WD 2005/108204

PCT/ US2004/ 022630 82, whi ch ﬁay facilitate the nounting
and coupling of the systemto the regulator 84. This
may be one enbodi nent of systens described herein,
showi ng the location and orientation of an exhaust gas
exit opening 78 and a water inlet 74 as in a space
relation with the rest of the conponents of the system
Figure 6 shows anot her enbodi nent of an exhaust system
for a SCUBA apparatus, generally at 90. System 90 may
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cover 54 which may include a water inlets 92 and 93 to

allow water to enter the valve cover 54. As gas exits

the system flow of water fromthe water inlets 92 and

93 wmapoweEat e a pocket 96 that again may redueEgnishmes/o22630

l'i kelihhaead @fdradidgvaer Jbl)u@Whauﬁ oindizb n@in€fde g@ﬁcn@%iht)(idp And BB covers

%%%Eegmemaﬁmw&e l@ meg[ﬁ){f d(re% fogf%%ay a!%_chmcqude aW gercoV\@guratlonsa d%mEdements
e exterior aust val ve di'r 6c of

aﬁngmﬁﬁvmgﬁﬁgmreduce the likelihood that water\mll

ent erTht heansefasdadngme picket adiaent die exhdun gphve diges:ludf thedooieamsialva/@levs@escribed

20 shoa{ﬁ]dxerélﬁd Hlﬁ’ﬁerﬁ'xlﬁa nlednk 6 drf]ﬁﬁh@d pﬁi(et g@};&ent fhe @xhiulst%ﬂvdqlgayfurcgﬁg all other

gﬁﬁwémﬁ;ﬂg&ﬂﬁ¥§%en19o may i nclude a bubbl e deflector

46, facilitat as_exiting the system Again
T R e T S e e R
it} etberametgh Sarpitsticeqr othes mteriabnOthes pertidni @ ihe sybthremay bf reag¢ frowgigection-molded
Bibket, plREE rRBIOWA other MXtBYAK Sid ciBytations ttredfREdeSYSEt €M Vi a
eXhaH §1Lsmg qgls %?(ll:e un&%ﬂ@&j’ tﬁig thg’é'xetﬁﬂla%' eindgdlrEeFkE Qelslcglt' dk?\yrp I are 11|Iu%rzrative of the

defl e {t ﬁ% em ﬁay h I nC Tie circ

e S ot Pt SO A TS 4R S ™ R FEP S BB de menton
e by pvef piaarie byt e tof lipietion aﬁqu\tlve mnégurathqemaygry gtfligghin/dcgrdance with the
le@iiggs heg@a Abcagingly] ge dr3Onganthcsdfpp@are SR vE ghd B §Qnt2he @ fimition thereof.
cir O\Mlll@[he ﬁ&m%%tlo\ﬂ ‘ﬂis\ﬂ&n ge@orlberd%ﬁ}pr@@ldk %%Lré{mlaxj:ehlgc}drm%ms it ébe(c)%ued that

et G R R T Ay

arrom1|abe|ed B to form pocket 96. Gas may build up in
pocket 96 due to INPUNIRIALAPRICABINGPY 58 and may

then exit the valve tover 54 via exhaust—gas—openi ng
34. "ThIPQUELAIT GEFALTBI REY SR Y he f1 ow of wat er
aboufihest $vé oty sijastmagigntastscanhthdoydustiial weitity pfahg afeser invapiien Aill tY\dp@ent from a
Ry of tht @wmbiyiBbeificatidilaeidewd@. and 93, then may encounter
exhaust gas pocket 96 and then exit the systemvia
exhaust gas exit opening 34, and may carry bubbles 16
out of the systemthrough the bubbl e deflector 46.
Again this configuration may equalize the pressure
between the interior and exterior of the exhaust gas
system Furthernore, it may make it less |likely that
wat er nmay enter the systemvia the exhaust valve 26 and
further may decrease the |ikelihood of a siphoning
effect occurring by directing the water flow across
the water valve 26. This configuration nay al so nake it
less likely that a free flow of gas may occur of gas
exiting the system Figure 8 nmay show anot her

enbodi nent of an exhaust gas system for a SCUBA
apparatus generally at 100. In this enbodi nent, system
100 may include a circular, rubber exhaust valve 26 and
an exhaust outlet 32. Again, the exhaust valve 26 nmay
i ncl ude an upper sealing edge 28 and a | ower sealing
edge 30. System 100 may include a circular projection
98 that may alter the flow of water about the exterior
of exhaust val ve 26, such that water may be less likely
to enter the systemvia |l ower sealing edge 30. Water
may enter the systemvia water inlet 104. System 100
may include «circular projection 99 that may alter the
wat er flow about the exhaust valve 26 such that water
Wil be less likely to enter the systemvia upper
sealing edge 28. It will be appreciated that other
configurations may be utilized, such that projections
are included to alter the flow of water about the
exterior of the exhaust val vé 26. Again, gas may exit
the system as shown by the directional arrows |abel ed
B, and may create a pocket 106, along with creating the
| am nar flow of water on the exhaust valve. This may
equal i ze the pressure between the interior and the
exterior of the system and nay alter the fl ow ofwater
adj acent exhaust valve 26. This may alter the flow

of water as shown by directional arrow A w th respect
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WO 2005/ 108204 PCTI US200411122630 The neans of

di recti ng water about exhaust valve 26 may i ncl ude

proj ections, hoods, and val ve covers disclosed herein.
FuMthadpsids2e4 t he neans of directing water mayPCcalusen04/022630
include all other configur gt opssand embodi ment s
disclosed in this specification. The neans of creating
a polREt°Uef Scent the exhaust valve may include the
hoods and val ve covers described and shown, herein.
Fur t her noreundéean sr@f exiaieatdn@maishocket adj acent the
exhaust val ve Y. nclude all other configurations

di scl osed herein. The bubble deflector may be nmade of
hard rubber, pPa¥ETEcT PG BIRETe Fatet] G Furt ExdrEt val ve
26 may be madenaif egymigngisoerompersmt:al , hard pl astic, or

ot her materi alahofhhfler portions of the system may be

made fron1|nJqgg&&gvgglggghogﬁqggh;mglastlcs met al s
and other materials and combinatiohns thereof, as

desired. In cl &Y™ N 5‘3“‘3‘1 ée'a{‘ "5 PRI VAP SETBHE o Eprrediiqs e amount of
exenpl ar y verbtrdipgreif tegulape gereid bddsthedyeei n are il lustrative

of the principles of the present invention. Qher

fde| f IC at &&Q?tﬁ&\ Q%lalm%np@co@xg&lngyb%?ble%gfﬁctgmats dce. Silltd Q)gla t Vigfe

of the invention hus, by way of exa but not
limtation, alternative configurations nay be ut|I|zed

#n accord 5??@?‘6%?%1@ herherdinesgie Wpinryisflebtesceniprises Aoedopdigungltoa)low a gas
t he doawidtgmandenti@sasiopt la@nxmak@alie | ust rative and not

meant to be a limtation thereof. While the present
Anvent|on pas be&p dg rlbe ards to particul ar
enbodi ment & YSEE O mTecoﬁW”? %MQ%é?mmrﬂﬂ??f%ﬁ%.“”“cmr@mdm”bw
var i @tesepeset isfforp Préaceyt a8 samer of i etitubtgrvemray  be devi sed

wi t hout departing fromthe inventive concept.

§ NDUSTRI AtheAP fer: bleiRl i— LufeXein shia $u§blead@ﬂegmc%t'xsepff watehlﬁletp resent
invention to provide a [objects] These and oth

obj ects, advantages, and the industri al ut|I|ty of the
bresent |ﬁv%ﬁwﬁaﬁ“mﬁvwmﬁéwﬁﬁbﬁﬂéﬁﬁgﬁﬁbwwaﬂwwev|em;of

t he acconpanyiaiguigpeaisihg;cati on and drawi ngs. 7 WO

2005/ 108204 PGILMRZ0QA/ gﬁggmg;gug@h V%at is clained

IC 2 mp ?’ i s IAP] g: und Zrbv\g% %eﬂector Iz; e t sal ag%{? vre eca F]ureﬁbo apowga& F]rali'og(lct to form
conflgureﬁmf%“€6UﬁP€f¥6e%aWdﬂﬁask an air regul ation
system conprising: a housing; an exhaust valve coupled

10 sai drhgush @sta"@@ Ehrifr Q)Fn@disﬁ‘agzt ;Jrc?é@uoh RjzsdRAGE hndu€ b Ae cAReulePro

al d dll’CChWﬁH? \Z/i\gal raan Cg fsglyrxﬁaustva? r educe the armunt Of
wat er enterln 5 regulator via said exhaust val ve.

2. The systenlof G aiml, further conprising a bubble

glef | ect Tre smdinat@ait 6. sdken @bt tieflveak sogpris.a hddd eonyust @miefa gas
O ai Mhcger oM Ghclhe SRkeHioPURR] &nableflect or conprises a hood
configured to allow a gas pocket to form adjacent an
exterior of said exhaust valve. 4. The systemof Caim

2, wher &ierysisapifidyub Wheesindeid pubhic deffecter ormprijesergiveroxepdoyfured to allow a
C OV € rgaspOdhdt kogthin @GhcdnOan @t idriOuf said exhaust valve.

10. The system of Claim 6, wherein said bubble deflector comprises a water inlet.

11. A gas exhaust system for an underwater breathing regulator, comprising:

a regulator housing;



a gas pocket to form adjacent an exterior of said

exhaust valve. 5. The systemof Caim2, wherein said
bubbl e defl ector conprises a water inlet. 6. An
exW&28e5/18328t em f or an underwat er breat hi ng r @guiIUaL004422630
conpri sing: a dheghkiai@coupledts iad Gousimin@RA4sSbpeMsathiVR dge and a lower
coupl ed tgm§g&gehousing and a bubbl e defl ector

adj acent sali %5§%%st val ve, configured to allow an air
pocket to for M ™RE"HEeH “ﬁﬂ”@%?&??&W*dF“@%ﬁd exhaust
valve. 7. The @y@tcmﬁﬂl@ﬁ fO@I‘(wﬂmeanﬁwf nhie pockepatprentSdidghagst valve;
proj ecti on adj=aeenbisairg: ¥ RBusE aca bwxGaVavGHl 84 ail Rckedand
di rect water feJ pQWct@W@dYaceﬁ’ntr e%aﬁ%eaﬁ%g&e anf gchﬁeld g regh(ch ag@%hhood that
val ve. 8. The systemof daimé6, wherein sa

def | ect or "Conpri ?e§”§e 8 EBR# %red to all ow a gas
pocket to form adjacent an exterior of said exhaust

zal ve. 9. AThexsysisem cafpriiegai m 6, wherein sai d bubble

defl ector conplisgs nausMal ve cover conflgured to allow a
gas pocket to fq&nnaqiacqeﬁ an 4 i or of sai d exhaust
val ve. 10. The sYyStém 6tP (”m'%?m B8 A sai d bubbl e
defl ector co rrp?"i‘%”é &f digecijig the flov] of aisy about g exterfyr of spid eshatrtiaist:
system for an underwater breathing regul ator,

gonpr i S' n@xe Sﬁtei‘l SR T200herR H&i'n{a&s foxa:hrm:gﬁ}g@l&w Jf%grQAannses a means for

PCTI owm ﬁas pocLe?tof ad]ra]lcer:!I saup extenor cﬂ' saxJ exhaust valve cou pl ed
said’ per “seal i’ ng edge and a

t ower seallng edge; a bubble deflector adj acent said
Bxhaust valewstem ofsigde i2sWhergin sadl nh@olr draxidgiglhed wie calphi@wd generally
t he foRd Bt djdaibn hri@Rd @ likectPOE KR rdthh ag et ald: Bxhaust

valve; a water inlet to direct flow of water across

sai d exhaust valve and said air pocket; and a

Proj ect i of\ eHAEERE™ S5 N bEEHIsisE B RPN S | gur ed

to reduce the dregkigbribfioael t hat water will enter the
systemvia s ai # es8ahin gou@ag@sﬁxd reé{gator lﬁsu%sdn@x haust

SySt em conpri a%neangofcr zgmg an giupoq(tetoagj cen?sa% eﬁgfst an exhaust
val ve coupled to sai d regul a housi n g and a neans of

directing the flow of mater about an exterlor of said
Bxhaust vaiewetem ¥ laiT efurdyrsonerivingf pie@iprnpodfyredwdrigecehaflogai hter
meanswiy@bm diciifglddPsala@akdvaw, of water conprises a neans
for allowng a gas pocket to form adjacent said

exterior of said exhaust valve. 14. The system of C aim
W2, wher ef 15 “SEP & YRR PR Sl imrat e rrgeh &l PFRehiPRFiseoidoest
conpww@eyd@agenewa*%vﬁﬂme@@@amwﬂmwpé@ﬂpwnmc@wf|gured

to direct flow away froman edge of said exhaust valve.

1%5 A g9 aSTh%)é)lgt@rH §ftCla§1Y§t vﬁlm E §?Jd m@{l‘ (Hnrga?ﬁl X US legockg coema‘élslrc]:s nvglvesc‘?ver

at or Sin

regul at or, ex
val v é°"€‘%5‘{fﬁ f"é‘&"nfa&ass”&‘ik% ‘Orf%F'@ Eﬂjaé"t“bar“ Hr5erSf Aig: e"h%\‘?{ da“’e

19. A gas exhaust system, comprising;
a regulator housing;
a circular exhaust valve coupled to said housing;
a valve cover adjacent said exhaust valve, configured to allow the formation a gas pocket

adjacent said exhaust valve.

20. The system of Claim 19, further comprising a generally circular projection adjacent said circular

exhaust valve configured to direct water flow away from an edge of said exhaust valve.



a means of creating an air pocket adjacent said exhaust

val ve. 16. The systemof C aim 15, further conprising a
projection configured to direct the now of water away

f r 92805598804 ng edge of sai d exhaust val ve. 1PCT/TR#904/022630
syst em of A@kaddieT rddacingWld @keRiobd & Ritdd enfRRNEd OF fre@lf @nk BGn, & underwater

ai I RAGKELGCHIRI & 86ScoRpifPd configured to allow a gas
pocket to form adj acent an exterior of said exhaust

val ve. 18. Thé’mg@@% EICOf “EPEPRP IS PEieR B AR fdans
of creating arfiregine tsdekerateriprpsasanggrigl of midegweyvalve.
configured to all ow a gas pocket to form adj acent an

gxter i or ﬂfe m%tﬂcld(if (g?ﬁxlﬂ au §'Eere\é§iia/ cﬁrectit:llgghe ﬂb%_v &%sr%m_ﬂ%?‘;ﬂowing agas
system a ngylator housi ng; a circul ar

c ri.sing:

exha@%?ag’ggé&%ﬂﬁgfgﬁm?o Sai d housing; a val ve cover

adj acent sai d exhaust valve, configured to allowthe

f30r mat i onTia ngas! opOak et, wheeeth saCartingSi@ific exvhadGipridsadid@ing the flow of
20. mé‘r a%yysﬁtoﬁgﬂ éage ogaiale)_mmlig_alvef urt _her conpr ISl n_g a

generally circular projection adjacent said circular
exhaust valve configured to direct water flow away from

#n edge of* mehaddf redepinpistikelhppd el air fgelygowog (%7, 4 B EALas exhaust system,
PCT/ Lorm2®@4/ 022630 21. A method of reducing the

|'i kel'i hood of ,¥adi&h SEUHEkiedBhst sRRHY, iRlufiingah 8&1Y vAiJe QW NY

from an underwater Dbreathin s _exhaust system
conpri si ng: pf%ﬁﬂ%ﬁgﬁémgaé&iﬁg&%ggﬁm%%WQUSt system
i ncludi ng an exhaust valve; and directing the flow of

wat er W t fhehRERIQSE ClaitnQ4, I XEnFiding kiredfng BAhdh @¥N@YSLy from an edge of
val ve,, 22, The method of Caim21, wherein said

di recting the flow of water conprises allow ng a gas
pocket to form adjacent said exhaust valve. 23. The

met hod of Claim 21, wherein said directing the flow of
wat er conprises directing the flow of water away from
an edge of said exhaust valve. 24. A nmethod of reducing
the |likelihood of air freely flowng from a SCUBA gas
exhaust system conprising: providing a SCUBA air
exhaust system i ncluding an exhaust val ve; and
creating a gas pocket adjacent said exhaust valve. 25.
The method of C aim 24, further conprising directing
the flow of water away from an edge of said exhaust
valve. 1[1 WD 2005/108204 PCT/ US2004/ 022630 AMENDED
CLAIMS [received by the International Bureau on 15
August 2005 (15.08.2005); original clains 1-4, 8, 16
and 17 anended; original clainms 18-25 cancell ed,
remai ni ng cl ai s unchanged (3 pages)]
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An underwat er exhaust system conprising: an air

regul at or housi ng; at |east one exhaust valve
operatively coupled to said air regul ator housing, said
at WQ28¢80826he exhaust val ve havi ng a wat er i MCEUS20€022630
side with a | ower seal isdgeNp@aeLaigs an upper sealing
edge; at | ¢asiedonse birbdiba iRl oe cf QkusC00sR]s8el2d09; sai d air
r egul at or ofeiaisiamg I-4r8dl 6 dwif 17 miendgd; aneinalichims [ katellgipace
conmuni cating w t h "EaMEe sharsepchingd @rrpsstle si de of said at
lLleast one A%)&k}ﬁu&tre%é\lst\é?stem c@mg,siag: | east one water inlet
passage being gn(%lrrrrgeua n.said at | east one bubble

defl ector below s ower seal i ng edge of said at

| east one exhaﬂéﬁf‘“?i‘éF’\V%‘Stf’ﬁveﬁ?"é’ﬁﬁﬁf"“P‘Fdé%saFPibwub‘for fopsirieaid at
Wi t hi n t héeagpre eyhegrhlgtheming a Rater Tiegfacel sidkvitnalb @r se@xif@ligksdd an upper
system of s&Gliqitge;] , wherein exhaust valve at said air

pocket space 5&9%@&@@&9&& @ﬁ% salaf%?efg&@(hous%an{mmgan

resistance on sald water Inter
| east one PO FPATTST™ AR 118 2 APTIISRG Sdopf said gt gt AR iaeiepive:
exhaust system conprising: a housing for an air

regul ator; at h®aSine QNE inRXRABALS bein¥ BkVe8 inQAEK Rsd o“ﬂuyble deflector
cou pl ed t %elMaq lo@'errsearu%g&l @ftszgg at lgg}'lq%e en u X

]gvc'aﬁ/eggrev ntfreee owofﬂuxd
one exhaust val ve havi ng a water I nterftace W a

| over seal"Ry"etde&"dd an upper sealing edge; at Ieast
one bubbl e defl ector coupled to said air regul ator
housi ng ande adtapteethadidsyst@k @Blath 120heRin ExhHRINR aORd SBobket space

wat er rerln;sn;s @rrogﬁﬂ:c?ed %Jhg%y 91@ exﬁa%ét g:sx@'}ncc oﬁ g%twatgrnrﬁerfggé E&%%;axd at least one

val ve; and at |east one water iInlet passage bein

for rreedha”%‘aévﬁi’sﬂ“né{f‘zefleast one bubbl e defl ector beI ow
said | ower sealing edge of said at |east one exhaust
val ve t o phemeRberftraet shste@Wodrisifid: uid within the air

regul at or wher ?Aoﬂsxﬁ@&%a@ke@m&o@gu' ator housing is

provided with a pg q ? lareafor said wate

i nterface si deat(')e * °“g FUar ‘leé%téa VoS RRPERhRY &F egrk 0{/*8”5'“& said at
The under Wat @ e@sbaelsthadng g veieningflacetidgiwith Slowepdsdingédee agden dpper
stepped seatiighgge:ar ea surrounds said upper and | ower

seal i ng edges Qfc.sak tluad dehe%@,sct,upsw@ sa%)%h aeglﬁat}or Vl; A{g%notaeapted to
bl ock the entrxlrthere beneat oW n

sai d wat e | ht'er Face” &f g8~ § Hﬂce S'dﬂo Ttggé"t"e %“égé "ﬁ’é&%t
val ve. 5. The ﬂ#@é?%%@?“’%@éﬁ%ﬂ%etng@y@t’ BAid leas] oag ypbdp, deflector
wher ei n satlodv st @ppedliigedt bligd @k8ond@lapsvapt © yewtht free flow of fluid
| eakage ofwngaghgja”aggulgtg,ast one exhaust val ve. 6. The

Iugggtr wg:]:r e)e(ﬁgﬁ}g em\;aa air regmitorrslousm %prca]déd wvl\tq;I F]stegpeg sealtmig areaz}or said

edge pr ot &BFOHeRICAES Oféaéflaﬂeaﬁl"?e SHayUR¥t or  housi ng be| ng
adapted to accommpdate said seating edge protector
ing. |1 TAMENRER SHEED s ARELGEEWLS) said stepped seating area surrounds said

upper and lower sealing edges of said at least one exhaust valve to block the entry therebeneath of

water flowing past said water interface side of said at least one exhaust valve.

5. The underwater exhaust system of Claim 4, wherein said stepped seating area helps prevent

leakage of said at least one exhaust valve.

6. The underwater exhaust system of Claim 1, wherein said at least one exhaust valve is provided
with a sealing edge protector ring, said air regulator housing being adapted to accommodate said
sealing edge protector ring.
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WD 2003/ 108204 PCT/ US2004/ 022630 7. The underwat er
exhaust systemof Caim®6, wherein said sealing edge
protector ring helps prevent |eakage of said at |east
on¥ OARKANEP* val ve. 8. An underwat er exhaust $FEtUEHP+022630
conprising: a housing for an air regulator; at |east

ene ex h au%e L}ﬁé’e'n%@r eqpc@sﬁ Itén}/(ﬁ hMIm%qunereﬁ gudts&hr%@igg pr@tlec(or nng helps
regul at or Stlsglg%t Ieas eexglaust | east one exhaust val ve

havi npgrevg'”\?vaé(fge? AR LY Wi th a | ower sealing edge
and an upper seallng edge at | east one bubble

def | ect oAn oduphe ekhivg sg@n chbm@iising:r egul at or housi ng and 4
adapted to crgﬁgﬁ,ga{pa@lrregmce on said vvater i nterface
zlngewg{ E?a: g| Z%t leas?g:}l%texhauqgalvee)o(gbe%{l;l\selfy cc}(x ed¥(§§a|d air I ug&orlo%sg%tsald at
one bubbl éeaiﬂé‘Fle’@&LF‘dﬁlve bVélgaWt‘v‘ga'fed“f Hrepth %levaer fe#ige cderged apfipper
sai d at | eafitzedrae exhaust valve to prevent free flow of
fluid wthin Lheak Bubglx.e(ghgc@rthrpied m%raﬁlregula?t’c@-hddsn@arrd adapted to

pocket is adapted to H} fau resistance on
¢reate dn air space on SaI Wa er ll’l ace Sl € of said at Ileast on aust valve: and
said water interftace sal d one ‘exhaust

val ve wherein §éf?sd°“éi”i“e‘t5‘8bﬂésé@cge peie E?@i’eﬁg‘s%q""é‘éi“é’(ﬂe bygplegpfiector

i ntegral Hhgodsadipwerasatingadee bfeddt lerves exlpusbialveto gefehi@ed low of fluid
9. The und\aﬁlmgﬁ,rregemtls}aust syst em of Claim 8, vvher ei n

;glr ?I Ioﬂt e%{)al H epegl Silaéall’\pxgcsge\e{lfﬂeg(ﬁaulg\?’er lle’le CXFBUS'I resxsfancaon saxd wger
wher ei n saT' g% 0&5‘@1‘“ IgHee Rt Eraenl et passage is
operativel y di sipogedd dtrodet {sbwecredtad pedn imeglagibidwesatdot lga b
lip porti @biedchectoFhe underwat er exhaust system of Caim
10, wherein exhaust gases fromsaid at |east one

exhaust val ve conbine with water flow ng through said

at | east JHE"HATEFPHY RIpASERFEE" @aéiﬁ“g?gat*@“as Prqvidiiarrag end
f 1 ow wihaliapegion.on sai d water interface side of said at

| east one exhaust valve. 12. The underwat er exhaust

Sy stem of Tg lﬁhemagepexhamgfgtgrl d? cﬁ%réa\%%tap %givsav?l?aﬁ OI[l'eQthh QJ&[ ?aas%te is

| east one exhaust val ve and roug

| east PHAEWAPEF! F ‘h‘f"éef e HEERHR B e air regulator is
in an upside down position. 13. The underwater exhaust
syst em of TGl AbeAvaik2exhawdN Qi@ di CBiai 10] wRdtdiadiRlst S frdaid WahLEne

flow Keepsive tﬂ@,n@%lm%uértﬂo@.ﬁgmmﬁﬁ% 15&& or@ WHRLTH A0, oy &erate 2
t he aﬂ osition. .

ator |
The et JEoP S %ftergvgicaiﬁo 251 Er Erhin Bl
exhaust gases fromsaid at | east one exhaust val ve and
wat er f | owhd ldeorsghexmad gstat of CR@ID, WhdEn amtmegaseis fdneshid at least one

pass a&ﬁaum@@ axId %er%'o\n thfoggglsg caa& st ol‘reSWa{epinI@t passa Ee%g'l tMagxr regulator is in
position, 3,05 he underwat er exhaust system of Cl arm

14, WREPEF§ W"Ef’s‘do exhaust gas and water flow keeps 12
AI\/ENDED SHEET (ARTICLE 19) WO 2005/ 108204
PCT/ US2004hi2 @636 exhaust system of Claim 12, wherein said exhaust gas and water flow keeps

the exhaust resistance at a minimum when the air regulator is in the upside down position.
14. The underwater exhaust system of Claim 10, wherein exhaust gases from said at least one
exhaust valve and water flow through said at least one water inlet passage when the air regulator is in a

“face up” position.

15. The underwater exhaust system of Claim 14, wherein said exhaust gas and water flow keeps
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t he exhaust resi st ance at a rri ni mum when the air

regulator is in the "face up" position. 16. An

undervvater exhaust system conprising: a hou
Oryi¥Hdor; at |east one exhaust valve opﬂﬁ{a}ﬁ?%m{ozgg’

coupl ed to said air regulator housing, said at |east

one @xbaustesitakesCa Mt Ghea @it rlatbrii iethd ‘@eeupSposicon t h a

| ower sealing edge and an upper sealing edge; at |east

one bubbl e deflector coupled to said air regulator

Rousi ng aN"SaEHt ¥YY Bt PEYFLE an air space on said

wat er i nt erf acéowsipgfer apfirrgieds at | east one exhaust

val ve; and at al 1easte cane: st @Erativél} ®liplep @SSEd @cgli@orN@sing, said at

formed i nleé?olnéjex@atxst La@@ﬁﬁ%n@%tepﬁg’gte@xdg@& a%grqgalmgka@e W an upper

sai d | owner SC i ng edge of said | east one exhaust

valve to PPEYEHt free flow of f|UId within the air

regul at or; whet lefsigneaibl defleior prypisdaq seifl air ragylaigthagging gpd pdgRigglrio

t he exh austareraesn sEekaun Gl vour isterfack s\edf &fd at lpastto@reklacevalse; ekl@  Of

said at |east apl%o%népl%ttp%@lhe\@@ng mg{@iaﬂ aJlQ&or%)Stb@lUSJﬂector

t
Ir ﬁS Ias faggge olwfssauPlower %ahn%)e\:cl)gge c;?sald\gﬂeai .z?ne e>§nUa¢ va[\ér %,afrﬁﬁe%rﬂow osf fluid

exhaust sy#trelnesard'si ng: a housing for an air
regul ator at [wasihsadingp@ichiaugicd wadwehecagersatsiswet yo said water
COUp| ed tgteff@é Qde@t*sgld Xlﬁgu%agxwustmkls' ng, sal d at | east

one eXhaUSt Val Veln Qlee ug resistance 1seoemllcr>u:/e%(ritv €n %e amr rgg%latw 1( na ‘Qace
| oner sealing efir e and an upper eal'ing edge; east

one bubbl é’”tfé*FP"é‘E‘t“or coupled to said air regul ator
housi ng and adapted to create an air space on said
yater int %tr@&@m?»izx%st@gfmrs@Jwgnsa,g | east one exhaust

val ve; and at |east I nl et passage being

formed in sai d At F & bbl e deflector below
said | ower seal ieﬁ@’“%b‘"‘é“ ive ety iytounsd popid PifertiBRHIA g said at
val ve t o prseareaxhauft vahe hfvingpwadd infeifagd sifie wiplh atldwerseaippesdggiagd an upper
regul at or saiped€i N said air pocket is adapted to | ower

the exhaust r 8§le§§} Qticﬁ]lgbleoﬁﬂe%alchp] W{%STd air }enﬁaﬁaF lfo@s ax%laﬂ&eoqg

said at |east one exhaust valve wherein the exhaust
resi st anc&4 FEPHYC T BT e eihad aé‘e?st PEOUHAYBF 2%
in a "face downist qositd inlgrpassak@beingMVERIDER dSHEE Pe(bARIF dDeEr

19) below said lower sealing edge of said at least one exhaust valve to prevent free flow of fluid

for an axr reouﬁa%[) u

within the air regulator;

wherein said air pocket is adapted to lower the exhaust resistance on said water
interface side of said at least one exhaust valve

wherein the exhaust resistance is being lowered when the air regulator is in a “face

down” position.
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