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lo*_ver sealmlg e(% Oll; )mll%g recxa§d that ar Cfnl;]%_\}a ons nge@qgguhﬁeg mél déné b&trnotdlmlted to, a

PRisaop mth er‘i*ef@ uenﬁrafal"rg§dé'éﬁft9’lawdowera§?fdng eder.iapfl§tirdy Gpsgipay berforfed out of the
girane pressuraas chowrebly brew B. THramy dhgheoutarflos @ak tirgioedge bprot A&Gas may
&}ih@gy&&m gggll,bmes(ls) Yet anot her exenpl ary enbodi nent may

i ncl Lédsgemqg may aho mc ude a\{)ale\c/t%? gi)(\)r?’/z]nedgrects -I: tllow o}/}% w\ﬁ/tgr a»c\;a)% om lh.{'l’av%r sealing edge

nmount & Ion aroun

P Gerust ¥hg 2?7&'3/‘“'&?’3@%?( g’ ° t'HE N1 Py BT oo eﬁjéa“sé‘fél‘fé%féfc“ that it may be
alied thapwaperighier terystehiitier vialoye sealgg wdze 3@ ythdn asreontofv@haust valve 26.
N@heBfore, RAg @XNAWS projghBch s@¥lidds (IRRERA bfHg yalvadd hown MVGL B pri)JEUtx@utSO may make
PRI HRYRrar whlEnd gmégystmtmpgsg gl;ugpﬂg oFBY.. P&, L pcat ed at

a low point of the Cover to crea alr space for

the exhaust valve to operate in. The size of the

exhaust gas exit opening nmay,be a |arger surface area

than that of the surface area of the circular opening
(exhaust) in the regulator housing. This may guarantee

that the flow of exhausting gasses passing through the
exhaust gas opening in the cover will not be

constricted in any way. The water inlet passage in the
cover nmay be |located below, and directly next to, the
bottom of the exhaust valve. This passage nay be
configured to allow water to flow inward and through
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If a bubble deflector is used with the val ve cover
enbodi nent, there may be a water inlet passage in Qhg NOY 2007
bo%@{qﬂ;/ gzoghe bubbl e defl ector | ocated bel ow and

next to the bottom of the exhaust ga&TgFatpgeso
of th%g”ffa?F‘i% LY reimbodinpiof 2 spishayst systein & 2 HERNPA prpeanerztne@inat 60. System
Y pe inohdegirqgiiomhovgngp fag@pbhragm 24, Bevelex hadists AGe BAZRSEBSembodiment, exhaust

barave lecrﬂ@lalt W th&gihkltﬁibﬁ upéébgilﬁg QEJ 2."8%&1t aOIEWer Engéjgdge % iﬁeysealing edge is

to to eXitthe syster Via € auslou e W ar at us
gézxﬁ%yre@ gl?/)g‘/ %e H§' ¥ts ¥ F] XEH tl tsa.’x2 %\%;]J @ Hnéhlsp f%g@rwgrﬁi)otg;gonttw gntire exhaust

§§}V§f5§?ﬁ"““’*ﬁwﬁheé§5wa‘fb%tThv AP P scen PRyb o el e o pen
eMer eghaust takes is shown by the di rectional arrow B.
VWAt er Tre ke (malay ds9intiliea &yﬁgdefm:t&ﬁ@\é@tlbﬁ déf@c[&‘ Ji'b‘?n h(.rlu%ga od'r}Z which may

ow QUKE 0, n cn(r) eextenor € LSt Vi aus S ou
s B Ao By RO B3 BTG Beislpgnnee

opirzﬁeé erngx%tgiﬂ)e b%fgusgﬁsdwf;awckft ReeaheTAgyse gqtegqgamsq‘thegd e tquglize the pressure
Wt\[«e!en therigigyied and exjouga pidhewihtust vilveguch ol reslow delt[o&ﬁﬂgﬁ exdting the system may be
Bessmkdnas ockir ON¥ ribe gidRki® fine @GtErﬂ)ﬁ§ga§ W8 bR bk Foun®food H3€uch thﬁ it will exit the

vV T, catc
Bl AL MRl 1 S SR Nh B er

32 2Ea g he ey tTHeef?"’ﬁ‘é’F‘éa o Q¥ o Piery i &t tveser infehiiole 4%afigwsatpminar flow of water
vatrg‘vﬁ?awhel\fb pteoing ofphanhgefex rdesftowvabive. due to the fl ow

creat®dem df_r;(ngyl,héﬁ] 1%1\1 J.n 10@3’50 86 Qgﬂer@m thQJatexaabogt%% v§lye§% §H that the
A ike e fa Y SPRE A eer aé n €
‘g?lré)m e G i %’té?lh%r&%gg gn¥xg)q(l aSs g}péﬁal éggﬁéagrtlower sealing

B Gl 2P R YEPRY 6 BRHATED WW@% cHety vt selinapie proicior
ﬂ"ﬁ}p‘@al* wategipgy [ngt Higpe iy dlgreto 281 tzprdke of the dwear ndigataiviiga elgehadbbuld allow water to
sien Cesyddiayiavialsadmgledest ypi cal |y circular, there wll

t y pl cﬁé \ley shla\?s e P Q’gr(tat@lnoq“hzjmg ¥§s stesme(s %ﬁ@]lg systen'gﬁ% B]cluc}es a regu['!uor housing

%p reC| ated that ot her con

iag}aagim I’%é lah»aﬁll sgan e’ﬁﬂ’f‘t vi;hcﬁlﬁ | Flmﬁlie{n'@a st'ss.m 6%agam includes a bubble deflector 40
Ubﬁ*ﬁ’}@g‘m’ﬁt 4 topd SRiwhikh vell allbres pocker 44110 peareasEalthe prgexiokge: sARE Asahown by the
dirchiomeiroS B alht REGsued@ed bAB: AR bds BE-foreB%en IFYaiilRddk O FEHLOWlve 26 as i

gg‘,ts[ga%tem%y&%@mapsyouggt@ssure as shown by arrow B. This
us flowin the direction shown by

arr ov %\m lgother common é)X%ltton H%Enggv%etv%afﬂoggwawyt}m t@élalﬁ_cé[he @%%t vate still is
P HRy 2l $osat Wéﬂewé"ﬂathpie@atae@t Ip thia mEer hdve §2 nli 4llevcdn exitin s pocket 44 to
folnprtaat 94y equilze tvBiiresdire 80 Yhe Ep@ BRalinf Q1gd Nﬁ\ﬁﬂﬁ@ﬁlhll’eﬁg 186 @Rguafdn may make
Rfess %Qﬁﬁghee\ﬁ@xb %@dltgﬁof gels Qnt]:nptlhe% s@%%cur tFH@e Te t%ﬁ Ptligur%\,log?%cts water

%out € au?tcvg]eldﬁg slfcl'(\) Hx%t wat r ma %(e eer;ss %elr oamét%t?hé fyé?'ﬁéndévgﬁ fé:ﬁfiow condmon of gas
BT HET AR b FRAPF IR et B Ty sotoher cipweison of

ex hausthe yeatxitehedGrem, shamn bey dBli@;! arlbb@ildiged B i vaitk wbhn po&khad it will exit the
Q'Et@xj R6IbIQN6 S ngﬂegtmeﬂ aslg @1)ngnﬁguﬁgon\(@tle%gf(ﬂsﬁesssiltge%wpen@; the system

ojection 50
via exhauslg\glvp{6 *urtgennotrehthls confg?rxenr%l r{}ziy §>w the exhabxr% re?lstagg g)l ?:/ ﬂ@ ax@@st valve, and

wat er
mducepe ‘%3&%‘}36 afa freefjoyy gf gzsgxmngihe cystegn, W npg) bg ausagpy @@%W@@@Q 04he water
POT USROG 4] B2A630v=2M ure 3 shows anot her enbodi nent of

a gagigexhaldssa &&&Etﬁmg\@d‘f ar@exe%%émlﬁ)@xp@rt Qtalé§’emg§tQ%regl7b ¥ra SCUBA
9Lara§ug Sy§<¥n%§n£9 mcﬁng n?%]e de%ec or ﬁiél’lnjzg/t clud%la water ng[ 7§ ng[nﬁi?/ glow water to

@ﬁb e(ﬁuwgar?fﬂectgih gagrfﬂ the@g‘ev &) ﬁ?glop gro%lilyr @quﬁldeﬂmnl’my include a hood (not
jhere) Hd’éheanmlgfpkp’é'mens enh thay ggaeld)get n2Bbedendedao thofime the &Efa{agemgscnbed above.
Betepe 736ky 2ifhBcisie abdiva goverdhg &hikiSin rweiQRH; ingibde @8l exb Qs QJE .Gy, &ﬁ\§ 78. In this

etrr@ooer?&ht sy! sttf.nxelo §‘xyyscltsteg@lu\éé a@xr(%?sn%§gxh&w;n!l\gt8§ W§gl may cou Wno an xhausl valve seat
this face forward position, the entiré exh haust  valve

is operating in the gas packet. This may reduce the
pressure on the outside of the valve and nmake it easier
to open and/or operate The system 60 nmay al so incl ude
a bubbl e defl ector 40. Bubble deflector 40 may incl ude
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 equalize the pressure
between the interior and exterior of the exhaust val ve
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vi sual area of the user. The flow of water all owed
enter via the water inlet hole 42 allows a | am nar dq&)\NUV 2007

Owa%stz@Pr oss the exhaust valve, pr event [ t[‘lg%%%()%

‘g E :}%leff ct or free flow condition.

Ho AT A "PAEFES PP BjE A P BHEE g6 5Eet bt 'iﬁ%“taﬁfeﬁr' Hliwrn@t‘te ogefg@bodiment of
PETS F‘esca’bfzﬁ bereip shnvasite logatibnsed Pigrtaganofen txhautt gds 1@ openi@t 7@ ind MBRYer inlet 74 as
besplacesesam&ni“ktehayreit&t}@ﬂ&@&nerﬁ&b@m&yﬁnem vi a exhaust val ve 26

el th q:gggmt: Q{h%ghkth%mﬁ)ﬁlmg‘ngﬁ Lil’l us?sgs%% for §S(R}I‘BA a;gargussgene{ally an9% System 90

%clu o“ gﬁmrcu ar valve Kg@

BP O} ECE I°BIS" B eob g =iep b B RATE Aeamhiscahgdinsg. a circular
%Bgié vahte &t eaytinglude agwppdy seelhatdtha@ra laveryeatigedeel B0 §Bten Y0 hidy@inlude a valve
tooanadvalick he ireld@e wadr inteld &2 a6d I3 GldlidwakeddREihe VA e VRer b4 A8gas exits the system,

mp@aﬁer ﬁ'mte u)QQHJxIQS 9§1th %a\jl\ﬁgagg lgt 96 %Qé%emr ]gntay reduc%}ﬁsy' mood o? a free flow

com:le non i?fg%s C‘(l[glg S sgst )?haé eélg nbaélgdlgg} §1f féolxﬁo%xt?ter aﬁ\%xareﬁxtgvg)lf @.Fﬁu%@lve 26. The
ﬁeﬁ‘é‘fﬂarb%gmam?yébwdafeéﬁ likqithaagithaigrater | eatprche systehh igoliv @i rAR4 f eghBust valve
ednli re@iSe tBeNik@ikdva bigEs ivetlowiRg 2 thelsydtledh.ner nor e, syst em 60

ag ai rky§tenicd0 Uﬂ? %c]@de Q%Qotgle %efgggr 48 C&hgi m%ofacxlm ggsbexmragy the selscf\ea-n /Vam this

%rrﬁ)oao iment maémc\:q(?ie a c:ontyvI Y‘I tlon tg‘at (inaé/ﬁ%mé § gg ﬁocsmhto B)S;n t? aﬁgeve H? cibéellwis 6Lﬁlale above.
%ﬁh:fugwa)szxn WtemV@gglwtéase)pt@aqn@@MW ofitjeoughybjpitble ﬂ@ec@a@ Prarym 90 may also
harde the OPEA plopPios Gevniat g asigehaXBy adain @xchatiGi hk\ilﬂxbd&%a%teaﬁay enter the
ﬂygtem \@a)%vlel%e;hhgeedé%§£n@ mp& EEE!%E GJge ﬁ)Shaacﬂéxtar C%LS V\ﬁke %%espéngly

I n anot pPoOs

q—‘ ?shows%h éas fmd watﬁr l)vf in { gl_F syftﬂré% élsggxhug%urvapv é’aysef“ tflq sysfegl as shown
‘abhe élfeft@"abaﬁr@w gresd PR forrh@ckgtdé Qoo itild ypivpeqkit Agylut thibe configuration of hood 58
me shySiieand e vdiva cdvhiiissvidraianedss paogib2 may al |l ow an exiting
gas m@ Kﬁtﬁgu%n tng& alt@cr @g mﬂtohaater EALTAY tht%?sléﬁllag si?r(ﬁm E)nﬁ'ecggnglsa l‘INrA Water may

%})ﬁ, in water 1nI]gts &E 5)029[31 tHQér? r%aﬁlarﬁgmtei(eghaust gtas aockgt 6 ztn? E%}e tV tltaéﬁyé/t?m ga Txpaég gas exit
‘I‘PFW% gt ‘T’"@’ﬁ’“f@f“ WERS Ofé*)? PEFRgrotehbe @Wdeﬂ??t‘?m& Agrirsi configuration may
daupiitelte prap rebetweeh ihginto®rihd ctac@bfithe exhaglit e Gitan. Wathd@fiore, BB bhbice it less likely

B Dadigiby Ml MeBysR@ vis H@Jﬂhaﬁ*‘ﬁtve ﬂﬂtxcﬁﬂrth%y @@eale% §keinﬂo!§i%|f Y, 51p§1c91mg effect

enter,the system. and n |t
ccu.rrm b dhrechrg)(he water eﬂlgﬁv ?’%gwss Fb tfr valve 2? Ief&lé fon rst%a r(r:m o maAe it Iesghkely thata

‘i’fég%ﬁ %Faém%f‘"éfc’fﬁﬂs BWWns & skkBw by directional arrow A As
t he dasgregraysiewlrderenytadien of st sliygysteh @r GHCUBL dppaDafi@enerally ar 100. In
16k Erﬂiﬁﬂl%@b@kl@fdl(ﬁma} ltmlubé«ld dirflFar, Wbk EndaQ CJ‘\@QG At an dtauWulide 32. Again, the

16 via
eed)*n(alult va‘vpﬁi mai %{é&dg%‘ﬁxﬁg 5 gglgceﬁ and a ower sea in edﬁ b3ld] %stem q&ﬁaé/ nc!uc{g a circular

e
%?ﬁcgoﬁ 92% thaém@zﬁlée( téerﬂow ef%véterégehtékﬁ gfenvaf ey@us elve Zp;atfch thaéwfﬁe{{)fn@ be less likely to
ol the spmivia dpurrrataling ndendy Matevmey entehtie sgssehaia gtter @SS tSaumeid 00 iy include
Opef gbieudnRene xhalks he Waat 166 abod R exhdu® CHAG 86 shidd %atkﬂbt&%&ll'bpl@s@m\e[y to enter

é?ef sygezxr \rx rﬁ)er seleMg nge Q@S[t v@ ? fb£ L‘Cpgxgaa#eggrﬁs%%r c%rmrguratlorb ma* lgnax%hzede such that

caused by honi_ng

BRI 51 P+ Gl R AR Ay = 2o sty B A ensg, sy ot
praTEpBetniby ge dreeigreigiova Rbeag Baplmar gyeae myddi1feriing wifh caatigas: laminar flow
@xhaushe st eme 7lis moleqali-Sht RAsureBEPaRK & iM&ior 2 ) Bele@ERol thEIFMem, and

M}Gl'{el-‘[ﬂe%o@ofmd@%%eﬁ&f]alus‘?%v@fs ¥lg§ mam&% ﬂm we!tepag thé\gneoe' ﬁrecnonal arow A

e Fepruars s s "Rty Gl e Esvisi e sor arasregy o exis
%#6ﬁ@ﬂﬁ&¢”?ﬂﬁ%ﬂé“&éﬁﬁ@€vé?“WQmﬁﬁVmPﬁE%wﬁ%Vamhwaﬁﬂ%nvﬂlluwlw
Sprovr) tha Sadyrodfietigs bfoubbie nddethe M2 Ry, be Stilieda siclkiad: it AayGae an air pocket 10
@Q&@K@Je pr@'ﬁye zka@orfre@frm ﬂgvooffwﬁg'la!!bohtteﬁxtaxgt v;ﬂt']s%G @q%ﬁa:tt@gcﬁsired results.
descri bed above. system 70 may al so i nclude a val ve
cover 76 which in turn may include an exhaust gas exit
opening 78. In this enbodi ngent, system 70 may al so
i nclude a circul ar rubber exhaust valve 80, which may
couple to an exhaust valve seat 5 0 5 NOV 2007 WO
2005/ 108204 PCT/ US2004/ 022630 82, which may facilitate
the nounting and coupling of the systemto the
regul ator 84. This may be one enbodi nent of systens
descri bed herein, showing the location and orientation
of an exhaust gas exit opening 78 and a water inlet 74
as in a space relation wth the rest of the conmponents
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exhaust val ve 26 may include an upper sealing edg@ §8NOV
and a | ower sealing edge 30. System 90 may i ncl ud 2007
val ve cover 54 which may include a water inIets 92 and

93w ot o wWat er to enter the valve cover 54, @9?2 630
"N

exit he s of water fromthe mater
92 asl'(}:]ft, 51?115 (X’%lrecggé vsi:atér agout exgﬁ;wsétva \@ (%6 inﬁyaxpcl\.ng Q‘Pjﬁctl%yloqdé d]?j]CVélve covers

fipplesef heest TLﬁbeﬁFPre@?‘e Tagars Pfééecmg WHPr mey@blctud g otef cogfisrat@psiatidiembpdiments
tikvbsed potseprrifiagonvel | as may redirect the flow ofwater

aboutrnt A@ns@ xR e @ Eoc@t adﬁaﬁm% %aué{ ahx ﬁaﬁlﬁzlude-ql%?(oei an valved:overs described

L.0Nn wat er al
gnﬁ‘?l%o(vg%grg? VVI\'{hTrn‘lor?1 tméaans Céeatlsn§ Sa tpCécIEﬁt \E}ﬁ‘]: aéenf H‘% e@%lalvPlhegmaé d@:@%ﬁ all other

griRitaUstlosyHEy® 26, and reduce the Iikelihood of gas
f r ee Tt oblilavglletipony teradesiatdamer, By:sd € athO Qattray. HdGd: UHE263nay be made

bckﬂxbrbtlb& rgeﬁf hﬁ@ﬁlz@tﬁc A@ther%\kr@h Oﬂﬁ)ﬁor{uﬁp& lh% Ey?tgrr?m @es agg(tjrotmiirggtion-mo]ded
Futb‘ér ay t?’ctg %rerr!als ﬁgath er {naterlals s and Icc{ln%matxon”%ereof S % LC

confi guration ow a- gagtpokiet to forn1to

achi'BV& eHe'™ S detroeshoiit F’iefﬁféady abes\eents degxibrg iigrtin malustrative of the
Exfiplesoftee peyatiemtivi. Dtextraifiistiongds meXk tmphPa Al Rghindde salCbr @b fovention.

tihg, fﬂgj} obbkbrb;l]@ b @il o?ﬂntn@tfon Aaﬁ‘.}mabm §Jn§£}a9095 %%e alh%eg in aécordﬁnc% with the

!egﬁ y % n or(a € dra e%l' 10N ar an

may A aandécrégéegfh% 1e P“h gp?ﬁ i &Hf@?mﬁﬁﬁ BP{tagep thereof.

t he Wi'eBF R gnYop s peeg é"é‘i“f’“ﬁ & thieRgEs B @aritplel cmpdiernissie@ kecagized that

ddigeal 28iaiphs dhepresetihntiogxdydtiGlised aithvie dedbting F@SPEMEAV Y ept.

Figure 7 shows the gas and water flowin the system 90

shown in Figure 6 exit the systemas shown by

t he directi-.onal Wﬁifﬁ%hdﬂﬂ)ﬁiﬁﬁhﬂi&ket 96. @Gas

may Okn bigecud thi prespoikeaton @6rodita [dhpcd) he confi gurati on of

hoodh&8and &Mom a&v@rﬂ es% tl:xe 1%&5@13?"\1@’1& & thg?¥s§r{t mg’ennon L& be ?pparent froma

configuration may a
[%hew ?%e acgm]pan%s%em?gbon alfd d{aﬁ' égssys te mg as shown by
directional arrow A. Water nmay flow in water inlets 92
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 he systemthrough the
bubbl e defl ector 46. Again this configuration may
equal i ze the pressure between the interior and exterior
of the exhaust gas system Furthernore, it may nmake it
less likely that water nay enter the systemvia the
exhaust valve 26 and further nay decrease the
i kelihood of a siphoning effect occurring by
directing the water flow across the water valve 26.
This configuration may also make it less likely that a
free flow of gas nay occur of gas exiting the system
Figure 8 may 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 may include an upper sealing edge 28
and a |l ower sealing edge 30. System 100 may include a
circular projection 98 that may alter the flow of
wat er about the exterior of exhaust valve 26, such that
water nmay be less likely to enter the systemvia | ower
sealing edge 30 Water may enter the systemvia water
inlet 104. System 100 may include circular projection
99 that may alter the water flow about the exhaust
val ve 26 such that water will be less likely to enter
the systemvia upper sealing edge 28. It wll be
appreci ated that other configurations may be utili zed,
such that projections are included to alter the flow
of water about the exterior of the exhaust valve 26.
Again, gas may exit the system as shown by the
directional arrows | abeled B, and nay create a pocket
106, along with creating the lamnar flow of water on
t he exhaust valve. This may equalize the pressure
between the interior and the exterior of the system
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0 5 NOv 2001 WO 2005/108204 PCT/ US2004/ 022630 The rrta*anﬁl .

of directing water about exhaust valve 26 may i ncl dbé Dv' 2007
pr hoods, and val ve covers disclo rei
Fu?ut()(t:zg(Srsﬁggr}g4 the neans of directing water na%%ifugzgmmzmo

i nclude all other configur &lidNdSand enbodi nent s

di solaseshinedist hi s specification. The neans of creating

a pocket adjacent the exhaust valve may include the

hoods and val ve covers described and shown, herein.

Fur t her nof &SV STerseatTngmeispocket adj acent the

exhaust val ve amask i ncl ude all other configurations

di scl osed her ednﬂnder&hﬁbr'@mglregu]mtdnﬁg@&gg coﬂiﬁé’tog@ ngﬁde of
hard rubber, pl materi al s. Exhaust val ve

WP teluf

26 may be ma\den ? %Jahontfbnﬁmcompmmfal hard plastic, or
ot her materi al2"™®ker portions of t he system may be
made from i nj eoeihosvaalcdeld o ridbieng, anpl astics, netal s

and ot her mat efgrddctfon ﬁl@gce@ Rt ﬂ)@&& Rkt Irah/@ E@:@gured f3Peduce the amount of
desired. lvger%lte(?ﬁghegteéulat I vid salEi gxh S leder stood that the

exenpl ary enbod escribed herein are illustrative
of the principles of the present invention. Qher

fodi fi cat Nensten hgilainrh jurtire coaprpingytetbleaitfeciankdidaénsaitl BBaus coRe
of the invention- Thus, by vvay of exanpl e, but not of

$ imtati orflhe sg e% %\r (ﬂﬁg %Vx?ere?n‘%m ugolﬂerdafqelﬁc(y)rrgc?mprlsey E%\wod contTPJred 0 aﬁiow a gas

I n accordance wt ccord

t he cPP%W"r‘f‘@”“éﬁ?ﬂ‘“ﬂ%’%t?’i"ﬁtf?aki‘ﬁ"h%ﬁ“éa It lustrative and not

meant to be a limtation thereof Wile the present

anventi OnTlh:aﬁtellBeﬁﬂlauﬁie&E&dxrhﬁﬂbu%letchﬂe&@@@r[p%ﬁs dvavdRavet do%lxra{to allow

embo qil ﬂ%&ﬁcé to f&r&w ﬁdjﬁen( a%%gegigrj 0%5%9 e)&xmgtvalvead di ti onal

vari ations of € present invention may be devised

wi t hout depart| ng fromthe inventive concept.

1-NDUSTRI ALheARRR pTCARD L. WeYein spid buptde dafiyctgrlopnedtes ofatet itl@.

present invention to provide a [objects] These and

ot her ObJ %Exﬁaust%gtgn‘?ﬂta%%l?rwat@ﬁgatﬁng%gdlaﬂ)ggo Ti ? Ut il ty

of the present invention wll be apparen Sf om

review of the HEBRIAHYF ng specification and dr aW| ngs.

7 0 5 NOV 2007 \\®st20B54upieB2 M hipgiEf 1052004/ 022630 CLAI M5

VWhat is cl ai metbubb&:deflecior Affcdiita@ il @ilve, abnfifuga % aﬁ?&hﬁﬂﬁi}cket to form

system Compnil S ERGor of Bia BBSK VAN Underwat er breat hi ng

regul at or confl gured to couple to said mask; an air

regul ati on system conprising: a housing; an exhaust

Val ve coigpised of@rim aifehshesmishgr Pragedbn adigmnopie eshaug prive ppnfigured to

S pac eilecr v@leatidwanaytfiom sieddgh oexih atist vanal ve, configured to

reduce the anount of water entering said regulator via
ai d exhaust v mof Claim1l1, further

Eonpr | s PRGEmSBHT e BarT eeRP A Ao BG4 BREL slov

val vepocks to ftipeadiapgns prespiterésf of GhiixmisPyalvivher ei n sai d bubbl e

defl ector conprises a hood configured to allow a gas

pOC K gt tﬂ% s;sggn m’(ﬁa% QQvﬁc.Ix]et\n sgybu% d%ilfelcttg)rrcom%i;lsess aa\}alge c%%lh c%rHnggred to allow a

gas pocket to form adjacent an exterior of 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;



4. The systemof Caim 2, wherein said bubble deflec
conprises a valve cover configured to allow a gas ‘CE NOV 2007
po bood rm adj acent an exterior of said st '
vaﬁt(g.oosd.:bs{lgge system of Claim 2, wherein sai %ﬁg%qogozzmo
defl ector conpfi ses" ‘A IBPER ©ri hatsine ingudinaan uanepssaliag cdge and a lower
syst em f orcalig sdgider wat er breat hi ng regul at or,
conprising: a &egudatobr aljatsiald Ginada@xdapshe: val ve
coupl ed to sai ghROMSNG: defl ector .
adj acent sai d exhau [t% Cyacl) agggmegfoo'ﬁ%& P%iéf%éaéf p?ctkﬁgaadllafe('itﬁ”%ﬁhaéslt patve:
pocket to form  ad] SCeHt™ AN EXFLIT O bFhaghae @Y thisgis pocket and
val ve. 7. The ¥8¥tcathadicenCiaghissid s6aling edget cordigured orpinde Stie Migit@od that
pr oj ect i orvamdyjilbwente sgain dia @¥halngtdgwal ve configured to
direct water flow away from an edge of said exhaust

lve. 8 ,The systemof Claim@6, wherein said bubble
\(;ngl ect or Acgésﬁﬁa%égsésgemacoﬁ%@ag'confi gured to allow a gas
pocket to fornt&8facertrean exterior of said exhaust
val ve. 9. The systeneiefcoGlai midegumbt@sghdlangai d bubbl e
defl ector COWJ&@@%f&ecﬁ'tﬂé%ov@@%ﬁ&a&)&qx éxg,%r %Qak}eo ae‘slt la vé:N a
gas pocket to form adjacent an exterior of "sald exhiatst
val ve. 10, The systemof Claim6, wherein said bubble
def | ect or TRGIFPIEEEM 2. vsteissaid mepn for directing theoy pisvatenchrarist a means for
syst edtevfingr gz mockan @ darwalaent sifd @atidi biRgd dxR@eagt. Or |
conprising: a regulator housing; 8 0 5 NOV 2007 WO

05/ 1082 PCT/ US2004/ 022630 an_exhaust val ve coupl ed
t?% sai d hgﬂes?{sgl?#{?%mc qufé‘?”r?&‘ e %é‘?m‘%é%ﬁ‘eiﬂﬁ‘wféva‘@rémﬂavﬁﬁs ggenerally
| owerc BRI cdRed ogirgsi flon Py Bt dnedet ofszidedjamtemt  sai d
exhaust val ve, conprising: a hood configured to allow
tshe for nHt‘\ig&r&thlfst s?s&macir bn @&%@me?iﬁﬂg@é‘g@lﬁl&, c%rﬁxjmgngex haust
valve; a water iplet to direct flow of water across
sai d exhaust valve and %aid air pocket; and a
proj ecti on adj @& EYCHPELP Hidswdre Ay, confi gur ed
to reduce the dnckrebliclrgoghntingtke: adjade@ saidwkhblst vait er t he
systemvi a said sealing edges. 12. A gas exhaust

stem c rJ.sl g regul at.or housi ng: an exhaust
\ﬁ/%l ve cau Qllrggy(jl,m? 8&%311 ga?l ré%%f’?t“%% “Roli és%ﬁorhcﬁ%glﬁﬁ P et gy g water
of diafvaé’é‘f"?ﬁ@ealt“ﬁ%dg“’f‘ifﬁ’\‘ﬁeﬂ’f‘us\/\vﬁt’eer about an exterior of
sai d exhaust valve. 13. The systemof C aim 12, wherein
gai d ﬁ;&n%efs{}iém df?dlaeﬁ 15l WHgreit: @t nfednOMY cr@zftiné’@gi%oakﬁgmmes?‘%ng
means, 0k § et to form adjacent sai
ext er%? o%; gft@asf%i \égasgbgﬁgﬁog@@‘g%%gn%ﬁe o ‘}ﬁ%‘é “LYHEH of A aim
12, wherein said neans for directing the flow of water
Bonpr i sesTh syjeneiCdn i, whertkin aidlmaans ¢ficreqtiesch bigmackeondfprigiivaid: cover
t 0 diconBgiedid 00y peyck: EoGthn adjac@0kg Bxdibr o8l eknixhalst val ve.
15. A gas exhaust system for an underwater breathing
[,egul ator, COMRLISINYimpifhef ©9U! ALOT houSi ng,

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.



an exhaust val ve coupled to said regul ator housing; BasaNOY 2007
a neans of creating an air pocket adjacent said exhaust
valwg 200 JThe system of Claim 15, further cogprising a
fgg 0] ‘Zc%oi%%zogonfi gﬁur ed to direct the flow.of wat'éPS2%{Ee0
Fom a seal TG B&gEmeie '&eihepd arianfatring adyis freely lowinE from, an underwater
syst ebrragring @b exhawt PEemwhieridrien sai d means of creating an

air ) pocket f CONPHHGRS s@}ﬂ}(ﬂﬁdm@&ﬁ_&hgum?g ob Gl LW 2 0as
pocket to formadi, Ler of sai d exhaust
val ve. 18. Thg]j %%s?ﬁ?nﬁgfo Cfeg‘lﬂr‘n eipéc?{oﬁeé“fxéﬁr ﬁfqasi‘g?xga“ﬁéagﬁs

of creating an air pocket conprises a valve cover

édnf i gur edhterthad ¢f Glme | gdigeipoid Kistting e flow pmeacjoapaa bilo@g a gas

ext er pooiet i0formsdipdnt exdraagt vaval ve. 19. A gas exhaust

system conprising: a regulator housing; a circular

xhaust V%Ve‘h0§#§EEd to said housing;, a valve cover

adj acent sai'dh @ G2 1\Aprgesaic dstins BRilow 6 eisT carprissidipehriae the flow of
f or mataHH2a s cfsoekatexbagtjelicent sai d exhaust val ve. 20
The system of Claim 19, further conprising a generally
eircul ar prolnesdi-annaa Ac! L GLESYLar aus
val ve_configured to %?rlggﬁ&&g? gﬁg?ﬁ%\;\rl]ggr\?\%f S?l?%rﬁasaeﬁgaésdaﬁem’
of said exhaust valve. 9 U5 NDV 2007 WO 2005/ 108204
PCT/ US2004/ 02283¢ire2SCURA pieskiesthystsfo, incdudiogan gaustivgve; and

|'i kel i hood of cwahgd gaefptierabjite sadBdadiviivef reely fl ow ng
from an underwater breathing gas exhaust system
onprising; providing a SCUBA air exhaust system

Fhel udi ng TR h Gl A ofP e compriging digicring & flevyotivhier afvhydiwmnef edge of
wat ersaigphjpsivggpect to an exterior of said exhaust
val ve. 22. The nethod of O aim 21, wherein said
directing the flow ofwater conprises allowing a gas =
pocket to form adjacent said exhaust valve. 23. The
nmet hod of Claim 21, wherein said directing the flow of
wat er conprises directing the flow of = water away
froman edge of said exhaust valve. 24. A nethod of
reducing the likelihood of air freely flowng from a
SCUBA gas exhaust system conprising: providing a
SCUBA air exhaust system including an exhaust val ve;
and creating a gas pocket adjacent said exhaust val ve.
25. The nethod of C aim 24, further conprising
directing the flow of water away from an edge of said
exhaust valve. 10 A 5 NOvV 2007 WD 2005/108204

PCT/ US2004/ 022630 AVENDED CLAI MS [received by the

I nternational Bureau on 15 August 2005 (15.08.2005);
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original clains 1-4, 8, 16 and 17 anmended; ori gi nal

clainms 18-25 cancel | ed: renmaini ng claims unchanged ({ 3 NOV

PaGRS Johs/ Hikoynder wat er exhaust system conprisin

air reg?JI ator housi ng, at | east one exhaust v%q1\%'e32004’°2263"

operatively cou to %%F%PFQHGLA?M@UI ator housing, said
g:?%ﬁ am;wé ??Iongo ‘Wﬁ%(é?ogizt’%)erf ace

at | east g[,ed
side with a‘g ]ovver s,e,aﬂlldm G200 ﬁ ppErcarcdied) i ng

edge at | east one bubble deerctor coupled to said air
rlegul at or HOUETHG" Aiert gast PiTAGinein air  pocket space
comuni cati ng wdimegglabrdoniiag; er i nterface side of sai d at

| east one exh auﬁgast\fﬂle%@ust valmger&%t'el)J cg.@hs;d to Qaﬂleabygg.tﬂ?or housmg, sald at

passage belL:ant% ee%’[atrlTPa LS W(QBTII\ rtacs s one
defl ector bel ow sa\lg'd FoverE§ent o 'gewd‘aé“’wseg’gﬁadggqnd an upper

| east one Sé%hgaeﬂ%et valve to pr event free flow of fluid

wi thi n the air aregoledttok defiior chlpgd wRdesi watias: hﬁl&hhﬂaﬁ:‘(ﬁ(tef'mng an air
syst em of ﬁk@ﬂsﬁkelom%ﬁitﬁé \ch%ﬁléﬁlkterﬁélsﬁé@ofgagd D1 el aust valve;
pocket spage remains unobstructed, whereby the exﬁhaus
resi stance on said water interface side of said at

| east one exh&USt RFPFE'S Basshge Afngilcreed in sBd at Japit qupiphlrianaiegrpr
exhaust sysoermd loorpitesingf said @ lebous éxmgst faD& todRvedd ffee flow of fluid
regul at or ;wiih e @asdula@ne exhaust val ve operatively
coupled to said air regulator housing, said at |east

ne exhaust valve having a water interface side with a
Fower seal i"AYYEHFEENY “AF efisEr VISR TR Veltrgeseid pit pobletamite
one bEHHsenawpited thgrby the ephuetcksibtacea batll vater intdrBG A O at least one
housi ageuandveadaphied to create an air space on said
water interface side of said at | east one exhaust

al ve; and at | east one water inlet passage being

ormed i n VAP VA KBS Bne BBl e defl ector  bel ow

sai d | ower seabpngeddgeirofulgai d at | east one exhaust

val ve to preveatead Breexhﬁtls@me(aﬁeraf Jelﬂc&lxpled% Jaﬂlanpreéunﬁr l%hsfng said at

regul at or \her.einfsSaldha il | Held,
provi ded wth hsteppe éeé”%‘ig%% a%ea '119| gd’"g?ﬁ'éetae‘ta"”pp”

|nterfacesesa?"%feeg‘g8 said at |east one exhaust val ve. 4.
The under wat er 2iéersaeng 8ibblsfegicorroupied Chaid aivyeBylatonresigiam a8apiedto
st epped sesghi Agir PR an SidFE@HES: SRbOaid 4 RREd . @Haqst La@é@ﬁd

seal i ng edges Qfic.$at daidlnied SARE p AR !
bl ock the bggt ryj]e?here ateneea;t%%% e Q rm &x nsaflcra‘t leastone bubbedeﬂector

sai d water 5rcsee§r§ “ge° dt‘daéﬁfl“d’“eaet’d’allsé‘ﬁ‘gf ‘OG’ﬁ@méﬂdeS‘tﬂ“’d
val ve. 5. WFh‘éthaWd@PWa‘t er exhaust system of O aim 4,
wherein sai d steppedd seqbihbtgousiig@sprdi2tddsth P&PY Mhiing area for said

l eakage Ofwaﬁlahtgfa@tSMé cﬁ@aﬁitat !&Q%ne@%tﬂ@“@ge valve. 6. The
underwat er exhaust systemof Claiml, wherein said at

| east one exhaust valve is provided wth a sealing
édge pr ot dET BT PR S #itth dFkimSegukiatstivelssiingchairogs said
adapt eckr tnd levecolimpdat Esagai lds og eabustRgveadgRk B ot ekteheath of

rng. walelﬂowing 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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AMENDED SHEET (ARTICLE 19) 0 5 NOV 2007 WO 2005/ 10%2(54’30\] 200]
PCT/ US2004/ 022630 7. The underwater exhaust systemo

C Fdmobs rein said sealing edge protector

prevent /llogggﬁage of said at | east one exhaust }réT 2339&32%30
An underwat er exhaust system conprising: a hou3| ng for
dn air rength wdewater gxpaudt evatert of Chian e livain Sdid skedidg\eéze protector ring helps
oper apréwie leyka2QEpk @Ckadi 6he SRivEl vaiel regul at or housi ng, said
at | east one exhaust valve having a water interface
ide wt tl adl ower hseal [ ng edge and an upper sealing
edge at et BHE BB ‘H’é’f“l“ector coupled to said air
regul at or hous? mysiaid 2eeifagstled to create an air space
on said water Iatl’letaﬂBﬁe%&st&hl%pdﬁhﬁwe@@buﬂlecﬁg saidelat%éulagpﬁusmg, said at

exhaust v alzaM%me e%xgt \/@itle }Ja\g%%twatg'%rd@ c% thb plo%e?e as Saggand an upper

bei ng for msg |n said at |east one bubb

bel ow sai T seal | ng edge of said at |east one
exhaust val ve gideapprebeple defigcipcofpled wsaif airfdguiital housidgtat apaptede
ai r regul ateat an aikkiede @b 4id SatkrGhiofhct siRQOKi@kt lehsSonaekadat: €4 e Lapy

| oner the eXhalaltSJast Br@%kt§nr§epﬁ§aggger?%n%dm;¥meq]eastl oﬂgbugbleaddf%ctor
si de of Sé})l d at. le one exhaust val ve erein

air poc ket S w said lower sealj x}gee%%e ax%g} leghon? tﬁ}faéngagF O ¥R fféfrﬂog A&f fyid
at | east dﬁté’"‘hbﬁlUEﬂ“@Ofdefl ector. 9. The underwat er
exhaust syst emwadeinGhi@iinpo&st isaheERb BwS Ak Shddl8@halon 1A

i's pr ovi dqgerﬂcte sx@%sa%qgeast\%e et]wa@tvlall/ao pOFtI on. 10. The
under wat er exhaus wherein said at

im9

| east one wat er}ileremlSal o rspgtés gngf?“ed%%‘r“ﬁig'ia\}‘é‘?d;? tideoe ey
at a | onertutbégellectere] ative to said lip portion. it. The
underwat er exhaust system of C aim 10, wherein exhaust
gases frommsabdhvat exJaa@@%tenQ&%lam@x\u%%%galdvrﬁéoxﬁxogdqgg%v!agd at one end
with water flow ng through said at |east ‘one water

i nl et pas% ge to generate a lamnar flow of water on
said water interface side of said at | east one exhaust
val ve. 12 Thifindervandahanatygem EXhaiosihesy sidamaafoneGladd Mt Jdsage is
wher eipbraf¥Paistd Hases el @SB 1@bodogast one  exhaust
valve and water flow through said at |east one water

i nl et passage when the air regulator is in an upside
dbwn posi tTPORIEEET e syelrt FRiEt & rvhasihratist easy St eficast one
QA ai nexlladst vah eqréinpwigiariae foxingtrsish gas: lan thewartraler RUEe k@St 2
t he exhiaddséw dr@&ErSE A G/ﬁeraftterfﬁte MeRF A MNER NS vaENE:
regulator is in the upside down position. 14. The
under wat er_ exhaust system of C aim 10, wherei n exhaust
Jases fr oS EHEYaEE PRk e Sl2imd RRatidt exkpad spes ovchaidesteast one

f 1 ow txkreod vrdpa aiglaate flaw thioegssdid aplemt opataer inletpdsete Whassag egdveRin
t he aidnfupsidegpshads@bn. i s in a "“face up" position. 15. The
under wat er exhaust system of C aim 14, wherein said

exhaust gas and water flow keeps 12 AMENDED SHEET
( %R-” CLE 1@3 underwater 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.

4. 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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0 5 NOv 2007 WO 2005/108204 PCT/ US2004/ 022630 t he OV 2007
exhaust resistance at a m ni nrum when the air regqul apo$

i s wodokressofiace up” _po_si tion. 16. An under vvaf;&rmszoomzzm
exhaust system conprising: a housing for an air

regul ator; at |east one exhaust val ve operatively

coupl By Esifencet T mipi@g g BF 2irtrevigdrirgn thes Gkadpatositioh east

one exhaust valve having a water interface side with a

| ewer seaIAmgdeadgﬁexﬁ&dsy%cU Qf,. sealing edge; at |east
one bubble deflecto frgﬂc])u & to said air regulator

housi ng and adapt e £ et an air space on said

wat er i nt erf ac@ '€t gE cgpusivalyprestivelysapied io rél ain yelrgats bousing, said at
val ve; andeagiondcgast vavatevivgte@tr itdith@ tidddas & B scBBk Bidle and an upper
formed in sahdiat | east one bubble deflector below

sai d | ower sealjng edg id at | east one exhaust

one

val ve to prevent free ? 'Iegemcmfco’fpllmfoda'dWFTEH?‘?T]“E“H%“&‘WFHP‘EC’t°
regul at or ; “"HABYPEFTIceSRTY VAP InteHEse Kistof id atdedwpre extfautioalieome
the exhaust I esilst arcererdnet Sgked bang flhed 1msm;ere£saﬁebu§méi@ﬂegﬁr
sai d at | east ssnexattade otk ¥ Rist MOGLEL Dk ng BURL, of nuic
resi stance,, tlh?thpgrregglp!oomer ed when the air

in a "face osition. 17. An undervvater

exhaust syst em BoHp?H §’i Rt s 2gptegRieTvan ghe §xbrust gesistaageron said water
regul at or ietrfadeeidsds sagindeagxivaustst vwiadk ve operatively

coupl ed to sai dheddidthele@GM ratts@Mce lb&“\é loRGed wheH 1L a?I gulaLo?? fa “face
one exhausf.,yaly& having a water interface si dé W th'a

| ower seal 1 ng e&be and an upper sealing edge; at Ieast
one bubbl e defl ector coupled to said air regul ator

Héusi ng ard veddaptrethatsoysiegreaatigngan ai r space on said
water interf aCEhoﬁilrféeoeralr%&]éd)rat | east one exhaust

val ve; and at ter e bei ng

formed in sai stzetgg? %nég)gsﬂ%usggaﬁvém eraL‘b{y cougfpf?sé ‘brfg”'aB%‘IOW said at
sai d | ower=EBEPIRY BgR Er vad g ase side eriflst lowsnsalioscidgeastan upper
val ve to prbveter free flow of fluid wthin the air

regul at or; whesii@hdions &ibble @ﬂ&:torﬂ&@}é@&) sabdSir ﬂgﬁm ﬁyQS,rJandlaQaY)\@crt?

t he eXhau%teae[a%%{r Ec@ Y er ace si $aid at leas ce side o
said at | east on% eg‘pg&gﬂ \ﬁ/‘g ve er%d fqr'iee Sh4lreend

resistance is B&PhY© l”?ﬁ?ﬂé‘feb"dss%‘@ﬁg forsd i 9id 2t leagighecbteye diflsctor
i n a "facéclodeirverpwisteden of saidlaBleastANENBED aSHEErdveft AR Flo&hffiuid
19) within the air regulator;
wherein said air pocket is adapted 1o 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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