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UNDERWATER Al RF' M XED GAS EXHAUST SYSTEM TECHNI CAL
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whematbsizog exhaust system configured to | ower PEEUS2004/022630

USBERWATER ATRAMIRE DG AREXEALST sVsTEM

Mg T romtne.
system BACKGROUND NI FPE Ny exanpl es of
under wat
Eipiayentidneelatos breen gridemigterzhirgathing extraussrbtayernfsred ta towertthegxhalation, effort and to

direct vakbF SdPHAdREHnRShal\@laRE toGblinde et 1ikdNBbJd o VM BHterif AARES, 4t MY /0l ree flowing from
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ﬁé&é@isﬁEMn ﬁﬂp&% ﬁPQ&\austE S kﬁragcor?ﬂn{g‘?o a%o r@{km}giaﬁ\g diin‘rf‘eﬂt.

arr exhaust system according to another exe I"ary

enbodi nent, shown in the face forward position. Fi gure

gn‘iog nexwgwgf}?g @%ﬁq?wjﬂow m and

air abMODBESFFORCARRYING OU TFIE ENWENTSIONOH
I gur. I S.an ax ded VI ew Of. nalr naust
7 B P e L SBHry L RGBT W 1 T o esrpioncr

presently-ppifeamad embewmerfts af the diventiendnd isgibt isydédgorearesatrtigh only fdrds in which the present
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air space to formw thin the bubble deflector, and may
create an air space for at least the top portion of
w0 bseodredist val ve to operate within during thecTus1004/022630
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sealmgl (ggsah anﬁﬁqg\ge Fa'e%l?]gc?% PB smce e ev%aenls tyP]lfa]lé Citcu aa Frte o%ty% ﬁ:lhy be an upper and
lower sealibdédge. dletvllletz;tamfecered rtlegtvjheat:@ﬁgltmg@mg be aﬁ'dednwudble Yupnot limited to, a
conﬁgut‘atﬁgn Fif etheP fin @pégépr%%Qéeraﬁ‘d?&QWr ﬁﬁﬂﬂ@b@& aé’&LtFé@ @z%fﬂaﬁ Begforced out of the

area or rotectqQr roun
sysem Pigrgiate 5 hoft GAEOK. B aioredte vaEHAASY ATty Py s . Gasmay
exit theaghgpn a9 bubbleléexhaust val ve(s). Yet anot her exenpl ary

g%@ﬂ'l ﬁrﬁ“lw alsmluaerl%lro%gﬁon@mthﬁ)anéﬂ% ﬂWall)M% “E@Na%ra frc;hhhcslower sealing edge
val ve cover my be mounted in an airt

[
30 o xfpts YAl £l BIRASE 19 AP LoV O g B B P be Zgupa e may be
less likélQ Fhat Weger @xlhentes the s@lemeeither \(.tqalewatsenlmgtedgém @ othal pogtiog @Y @thaust valve 26.
F urther%\é blg %’ grc&l%hmej &tion s%uﬁ&g%g&te oigl‘?es/ale@gs Ehogpﬁ 96 e pr@]@tglo@SO may make

passage. The exhaust gas _exit opening nay

it less ltsey 1“66"@%‘6*’-‘/§Pteréh‘1 HUFHYR e upBt st2tie g%‘f\?é Pf xppugt vel¥g 28t he
air space for the exhaust valve to operate in. The
si ze of the exhaust gas exit opening may be a | arger
surface area than that of t4he surface area of the
circul ar openi ng (exhaust) in the regul ator housi ng.
This may guarantee that the flow of exhausting gasses
paSS|ng through the exhaust gas openlng |n the cover

o o R o, .




water to flow inward and through the cover to prevent
any siphon effect on the exhausting gasses, and
wae2esiiogoa free flow condition. If a bubble defdETSIN4022630

' ﬁlgﬁ?@?gom a‘ﬁg{hgr H@oo}ﬁﬁ'lleﬁfgf anQQ/ &flaug @Qg ifcm; ?él’ll?{& &Egrgtgs{%\{erggf at 60. System

a water inlet passaeln tomo
60 mayqpcjudegieglatqr housing 2. pAIPRRNHER S aaw"eaéer Fhaewplve 2§ drhis embodiment, exhaust

valve 20 G dirodrar@ifid fnh}emﬂﬁdaahliiﬁpegﬁshn@ RE&RI2B Gnddd lotvér8eatiad &@e 8®VHie.sealing edge is

conﬁgu;rp 0 allx\@ a?[o ek ptlhe ; e &Ba%yt El ets %%P&anl’g tlhg t’acesfl I'Qvar% po q% the entire exhaust
?1 aus gasses trave ? Sh {1

valve 1swm§§|ném(§*§fgfs€peqk@}r Thl:pp@'uqdéce]_l}mgpssgqq @Whgougsaig ofalyg/yalugqnd make it easier to open

and/or @yﬁteem for a SCUBA apparatus. An exhaust val ve covers

n S a
l'lxe Séspemryﬂ rr%)é lSC(:) mrcgjde]gaa rubbgen aheicﬁ)e pan'%% fg] ctgr Aﬂ gﬁ% Pgtlc%lgé%od 52 which may
allowa g@s psctkeimwtﬁ«ymtahecemj itor theceitiedny af exizapgt valye B6. Thisigesipocksttmay wilby fdr &pss resistance
to operatthﬁe eiﬂa%gt emethc@Ns@ e id a%astﬂaa(eque@ﬁf hfdthg Q/Eterta%sdi £n@ %j' éﬁ%ke the pressure

xhaust S 0 st em
betweelatge glgn%{tand( e})fgrl?ragtﬁ Wély%sum Eaé a fo]eeeﬂ‘owgortdﬁlgn éweegtn)xg tg%system may be
less likghowrcub yAstnipee gat exitsthe sysfem th laes wikhbedforeeal dul ardundivoedl S2iqpvtetha it will exit the
system. V\Flhherﬁla@ l;abmeb&eﬁ&tot‘ % ﬁg}ﬁo@fc&f @chﬂ%ﬂl‘?ﬂst tt’lé &%@Eleé’%? From the mask and/or

ross the exterior of the éxhaust valve. This
visual are]a BWhBPserwél“{l%t;low))va@ba[lleﬁeddﬁen(teﬁ éla Fh@mtpr 1§létélplie ﬁbal@a@@larapar flow of water
across théxh@xtvalus breweaﬂmge siplionig Bffect of fréedflolvealditiol-ur t her nor e,

&h 60'RY, aag ﬁgucﬁe D&e?%ﬁ 6&%%%6& g‘g w%g‘tago(amx%fusttln\% 26 such that the

aust OW Create I gure
water “}ﬁh bedpsp Hlgtivrieeiter tie sygegwg@algy@{v%}ﬁ eithes gquﬂgl}-@pq:r geaking edge 28 or lower sealing

edge 300X BEFHcalEral@d 6] EbkibARINE scatg PiORE(RS 59, S8inalQeatey &th&IN vAKe FBig edge protector

such the%.t_. Qz%%r%a? lrlrcg ?‘ée%efy%ﬁa?}? dqgle\{sﬁ%? o?tﬂ%crllrgulaer)r(t{]l]) elﬁ/a%lvecl)r%J %J rlrbaEFée? thg’tzwould allow water to
enter the gystetn pig ﬂed@é"gzsgeand a | ower sealing edge 30 since the

VEL W4 ghswstawmeﬁaad okidhtaibr &"U}lhal[st gal Js;@énesmMAgdm styym 6hclidesR Gegulator housing
ower  seal

22 and 5616[?18 g éf &sjw%l a3 pn %‘PW t val(\J( %f ?&%?’g{"[eoﬁge'h%‘{/agﬁ‘% inc lﬁiels P Elg) le deflector 40
which may @ricludd atged Burthich ol dllpw paskbt #4310 becrapd by thaugaadxitig thekystam as shown by the

dlrectloﬁil'él%rB 3{'Ee Hps@.ﬁscraeawtn&xeq%g s Y@ opéh thAURR eﬁ§e£2|8|oﬂeghaustvalve 26asit
desi red e forced out of %he system

exits ‘th“Eﬂ’ g‘é%‘%ﬂeé‘haélg °Ult¥n by arrow B. This may cause the
Watto@n intapothier cammon pésiten,déokidg somevwhas drowmartily, tignepcialf A€ the(@alsaust valve still is
able to m%fe%hé gag &%ke§%§grﬁg}h§§51gwp lIl?l‘ﬁlS Jn@nner%é@cﬁﬁ mfaﬁglo exﬁLE gas pocket 44 to

projection 50 t directs
form thmé?quamwe i P b‘?ﬁé’rse%‘é%?dg“r?ﬁ éf‘efbaést Yevegp. BaRysaRfguration may make
it less 1iKay £ a 4. flow BontliflbrSof B Ebﬂt&fg ;he E)hEm wiiay @tur f ﬂ'uﬁﬂ\in’ﬁﬁy tHionfiguration directs water

about eghau ?%lv%dZP %lflﬁat fﬂe% nfad llke ){ {0 egtelzt@e sy%{% L, an alliormtt a fr'ee I8 condition of gas

exiting ghie gygiem My be IPSQNGW & AN ﬁ@osé@@evafsmomls s(bﬁ‘h@rd"s@mail yrovok

eXBISE exitthy §ste) shdwdd by e diRBIofal arkdl 1NQle€ B rncbuhcﬂnp inpbtRet 44, it will exit the
system Esré)%{)l%htlk v1?t(§1§ g% %lg HerHj %(a' 49 ew%lgt%Es cc())nf l?l}r%}lon wgfr nl?éﬁsles? Elgeﬁﬂo gﬁtter the system
via exhgysttvalye %a@ur@nmem, tltimnfgyetl@mav Ioaerttméxl@wpre?lstae@m ¢pargte thd grdraust valve, and

reduce %g lll&ilho%& G@M"@E ﬂm%ﬁ‘s e2ffind thy§t&n, InBNANDHe 3B Cﬁﬁ siphoning effect of the water
nbodi nent of as exhaust systemfor a S

about “é?ﬁb‘&rlwéf’f@é‘s e"b"é‘ﬁé?’ 94%y at 60. System 60 may include a
r Bigut attows ipupeange A&y ofan dicaplary agbodient dis gasekiiaug sysam 70 for a SCUBA
a arat@sx B?s%é%tm}{éy M&udggbubl)l@ df!:dg&l:t& 7%, meE’hESﬁmude %JP@H% 74V@il11%enag §llow water to
PP

I rcul ar I ncl ude an upper_sea edge 28
enter théhudabg dpwr72§(é%uo‘vﬁt§ sg&@éo g‘O""Oﬁ'h’@pegé alplibhlé deé]agg 7|2 glay include a hood (not
shown)@Qif the gisredbddoneat, iudwh:g agasipockenniay bd fxaned ipSicdimrevthead extageutgdcribed above.
Systemggya ét§oe ﬁﬁudegr\gwp cdv@r %rurh?’chfnaﬁlﬁl &é}ﬁ%d@' arp&ﬁéugtl ggpexnt P&mg 78. In this

aust valve is operating In the
embodimpt §ysﬁaﬁy70 Ayl dnciuden cﬁf"é@ gxspeée%ﬁxsttvhlée qu\t'rg(iha@y Eﬂuplf Wén exhaust valve seat
val ve and nake it easier to open and/or operate The
system 60 may al so include a bubbl e defl ector 40.
Bubbl e defl ector 40 may i ndd ude a hood 52 whi ch nmay
all ow a gas pocket 44 to form adjacent to the exterior
of exhaust valve 26. This gas pocket may allow for
Iess reS|stance to operate the exhaust vaIve because

T 1 .




less likely to occur. As nore gas exits the systemthe
gas wll be forced out around hood 52 such that it
wowdos/1esedt t he system Furthernore, bubbl e defPerusrood022630
82, wh,@way%lsa@e}ﬁa ke artdqomwﬁlt sﬁt@rﬁ toq@aegauabéﬁ Srmg}w@wbefog EMbodiment of

he ‘mask and/or visual area user.
Sys‘emi/f)ﬁf"é\’edéfrf“&\ﬁ}é’d” nedredasttiop “\9|°'é\e“faﬁ@ ‘\K%{’teé'i‘a“ﬁt Bas é’t‘t ORESIing 79 gnd a water inlet 74 as
in a spaad fe@ih véth i Mdsted the Edntpaneats ofivld spdtenaCr 0Ss t he exhaust

v %lﬁ €6 shg\a’sea\égnetr E:P&dl r?tiopalﬂ gﬂllalﬂgsﬁs% {:a Sél%rBAfar eareatuts generall%aé% System 90

tion
may inage § BEYATBISPE 26 IDETPLS YHYe Hendon O BB, s sebabent, acirculn
exhausSdIvh124 rh@tmcﬂdd€ad/\@b@ Eeaﬁ%}éd@QS biRiSsSovek kelling edg@ 3@ NSyQEm bE)Gay include a valve
cover 58 X]ﬁlfhenrl%/\{rllc d:de a vﬁa%r in ets}ﬁga\llr\ll\é ?3 tg élc’l;l %vl &a@?{g artltebrl;}% daqvefcm{eﬁgt. As gas exits the system,
flow of patercfyamghe w itsts B3 mdé%:my@rﬁafamnpcsqé%&that feaipmeteduonige 18@ljhobbof a free flow

condmdSFH)Y Fﬁ Ex@tﬂ{g the %@teﬁ pAAETS IS myﬁkd{l@ct e v Jf Q/at@rdxg&lt 120 é?(teﬁgrtopgxhaust valve 26. The

i rectl w t owa
oS e B leog S OB Y e R e e g o exhustvie
26, andg¢ducpthe/litlpodt of g freeffowingdromyistssiemvi a t he seal i ng edges.

Fsg%ego%@hm\ﬁe 3 veiblel &h&t& 48R Al e MiRf ga%,tﬁlg%ﬁe HSn. Again this
ystem 60, Again system 6 |ncludesare

embOle]BIH ﬂah@dﬁ aa%glﬁatnaP gﬁ HP’éﬂ\‘ﬁ”z g p%etﬁ&qum tg‘gchlgﬁe t]éa)ghﬁﬁgfs outlined above.
Exhausviady\egit BEsystérnuivis bxbausngpseexit spgaitgeIhabdovaty@igh butde:l deftbesr 48. System 90 may also

include\?\nfrl%av{ﬂjclﬁ'jlr%ﬁ{iéc@o%tsm' nAapsd"AEh gg] h%q'ya aga%l &%@;Bs@thb ﬁl&:ﬂho%g thma%l? may enter the

/ al 'ow a C reate
system i i"tWF?Fﬁal‘Pﬁ%ig%&s"P%PﬁPgs%%‘FﬁmﬁF Byt ¢ sitsulen e?‘*@éﬂ‘ Yabt§ &6 resPECHNRLY-
BFigthxeShpwetsegar &d Wﬁt&&b@ﬁh tbg/syitdmmoem“trmmngg@m Gmyayfemmesystem as shown
by the do r@c%tonaﬁ e{ ow?ageql ke%% néaals 2% {n?{)g‘(!tkgtgﬁgue gﬁl?e conﬁguratlon of hood 58
and may theyt ¢¥i the c%jvmaewr §fb\94 qxh@ﬁ gas| oe@mg A somewhat downwar dl Y,

t ll’ll'ﬁs Jo@ﬁguﬁa&nfm@falte? lﬂ@ﬂm @Ut%ﬁab&ﬁ{hy &ststh bd shov\}nf‘by aiﬁlcl%nﬁlgrrow A. Water may
OC ket ower ance.

n as
flow i m ter 131 a&j B:ﬂ g-largm@/f c%nter §>fh|al.8 ﬁa%%ocge)(%t{' ﬁnﬁtaengeégt 58&‘&‘81}”*‘ ﬁ)ﬁlaust gas exit
openmg . efn@ Ay qamaleubww6 ey afthd szsert thiough the duhbledlefieiond6. A gwin thipefiguration may

equalnz§ﬁ%rés@e REE6 tKeBntQfor ﬁlﬁ badidt of iﬁ@l:ﬂllﬁlst%% sysTJrH ¥ urthermore it me]p' make it less likely
| Ke [ee

confi tion it les
that watemay e?tfrotﬁ seﬁtenb\a%lxeegr;ﬁztuftﬁgvet %é’mc@yglteém%é?ea %eﬂl[kehhood ofa snphonmg effect
occurrifg hytdherimheyatdr Aovgaconythd wprr adlve@n. This cenfigsravvminey algolnaalit it less likely that a
free ﬂo@’&?&y ﬁlLy & Xthag&tﬁngQsﬁtQﬁt water may be |ess |ikel y to

enter the em and that a free flow condition
gBigurednd SP@V Peeer SYROfIBRT RER cBaUt Eesyste foed S UBS BRI genﬂa”y at100. In
this emb@iﬁﬁdnb by@teima 0@inayf ihaide b SircBlAOVIbEYY extiause@lv 001ald aBEXhOWE dutletAS. Again, the

exhausté\l/gl?eo z’%@rfaggx ée EJB% ?ay %%Jeﬁ%ggs §J&%meps¥alﬁ1ggitgg%?2 §}% elnq H@r}'ury include a circular
projectign 9§ that mgy a§§r§le 8o efavalsi APt @sexmor\ﬂf ‘!Uﬁfé’a‘bqﬂﬁtfp"é‘ ﬂa@rqteé @ae less likely to

enter thé sttel\tMta hbwtemeamg? et 3 lWai’Jr hﬁﬁen%&@fystmyla Raerligg s04. |S!§\@ni/l 00 may include
t he S em vi ust, v

circular, pﬁor]ecp on%g %hat may 3 %é?éle water a%’éﬁl%e {:)H‘uaus? vah'e 262 Pch tha%'I watt w111 be re%s’(l)ikely to enter

S Ccon omer aus reS|s ance
the syswpe/raameertsmngodgazﬂst It wall keeappregiptedrteat gber codfiuratides mpshesoudilized, such that

prOJectlgﬁs ai% ihdiR&d tb lal@é\‘"th@ﬁov@é\‘ﬁvaﬁxdbt)dtﬂg eits}%r w&temst wiNe2h , £€ may exit the

oni ef fect of
system %s)g{mé)\inl 6?’%/9%‘3“6’3@ aArLINS Eitgg?d R’%nd%y g%ate alff)céatrl gg %lorgﬁzvdt\ﬁhgreaémg the laminar flow
of watepmt&mlxiust vavey Teigumayf ethzeeb(amrqgiuarbytweqml@dmmnztnd (3) 3 eaergad the system, and

may altg')ﬁlg %U@ be \%%%dga@anzfghgug Kalék 25@-[’%@ QIQ%@ﬁd'J\ﬁtrf w@f%g sﬁng)Q difdidNonal arrow A
i ncl ude a | ector 72, clu

with respest @rexl]apﬁt @ﬂve -}le suW@ﬁlpmg 5qchﬂwy\kﬁlf§|hketly(f° %Cﬁtll‘ arnd # ﬁeee flow of gas exiting
the systerol i) te lclelfkkie @ioosur. Tzas thay thdnlenivihg sp@ensasSutdles 160viafbubhdd defdsator 102. It will be
appremptgoqpaﬁ Fnlal}sr co:ﬁiﬁplg idAs gf%tll;b?e%ﬁ)erctoy ?02% bé J?‘Ekeu gl%h ﬂlaﬂgﬁé} c(egtggn air pocket to

as Ih the prior enbodi nen such that a

eq”a"Z‘i)'B?:IP(%SP”’?Iﬁ‘Q/°bréd‘F8r‘W?é16W B Rhopt exhapss vl 526 5’&9’5?}’? H‘Q‘éies"ed results.

descri bed above. System 70 nmay al so i nclude. a valve

cover 76 which in turn may include an exhaust gas exit

opening 78. In this enbodi nent, system 70 may al so

i nclude a circular rubber exhaust valve 80, which may

coupl e to an exhaust valve seat 82, which may

faC|I|tate t he nDuntlng and coupllng of the systen1to

. o o o o



Fi gure 6 shows anot her enbodi nent of an exhaust system
for a SCUBA apparatus, generally at 90. System 90 nay
WO nimsaa0a regul at or housi ng 94, an exhaust vaP@BEUHN4/022630

aﬂg r@éanse%%%k Qértgr agsut @)glausMWe 36 a? cj'fecmge?]prg gé?grgsl % anaavalve covers

circul ar ex aust val ve I NC pper sealin
dlscloseélagém olurthermoreg, the gigans oféiégfpti\wteéla@/élsggclu@}gg?t@eﬁf@@gw?ns and embodiments
dmdmmmmmudemauma{ve cover 54 which nay i nclude a mater

ﬂle%e%rg%g cr%grgg a a{)%c toadjt%centQIhe e%%s? valve ma? i?l!::llel({e tli[[erptgodf and v?qve covers described

and shqwie hexgin. enFurrhﬁq"@tes mepps g efeaym ﬁﬁgﬁkeraélatee the Q@?}Wetalvg@at/ hrartude all other
amﬁgﬂ@ahﬁmH&Mﬂk&ﬂﬂCe the | i kelihood of a free flow

C?q) bebcl:etdn {leﬁ{or %Tysoe %toaltg eerrE)er S1Xs {;géhe %tenrals ]F,)(E}l)(a)\Ft vax'e 26 may be made
from rueb@h agtat, hardplgsgic, 260theT nateniag dPthes eftrtl@n ofgfe sywgmemay g yadglfom injection-molded

rubber, rpﬁgk@ﬁle&gﬁndldﬂéﬁhdtéﬂlglg)%dtcwmamfs Bleredtl dsliesill €r the system
| ve 26,. and reduce

g)si[ng SQSS et% le‘IOn Eﬂitoglatgat ol{ﬁ é:gexltp aﬁnﬁ@g‘ Ppmef%lgedslygtneqﬁ lllustratlve of the
princ1p@/@t®me§@t imeeyitidnn Othedeodificpiaimthag mahelfel employed avd Gvithinkhie sdopaatyhe invention.

Thus, Jy%& lot“ @x@ttn?e g)@tsnog&‘ l‘nlnﬂgont Q@m§t¥f§%§1‘ﬁkurﬁg§s‘ rﬁ‘aytblg liflized in accordance with the
nbodi men I ncl ude configuration that may allow

teachmﬁ h@rglg ﬁ&;e{glétg yttbe qrwriﬁ attq)deg‘élmloé@@ 11{uﬁg1ttmn%gﬁt [neaégto be a limitation thereof.
Wtild they@eberd rowion Iz héh géscrited/ witikiegards epagi¢ slhrefibydients, it is recognized that
. . t
s T L o
proj ection shown at 50 and 56 that may agai n decrease
the |ikelihood jinNyg r (stem vi a

tttsracehmtofeb@mamtmvatiov@ PZ‘B’ldelﬂé@petﬁit i veI y F| gur e 7

ﬂﬂgéviﬁd 5the o &éﬁs ﬁﬁﬂm‘é@t & th ifdWtrlaDutli f GY St LMidehtiSHRMMBe bgdarent from a
exugythe system as shown by the

ure

review i BB A R G ABLIEt s 5 1 o 1 pocket. 96, Gas ray
build up in pocket 96 due to the configuration of hood
58 and may then exit the valve cover 54 via exhaust
gas opening 34. This configuration may alter the flow
of water about the system as shown by directiona
arrow A, Water may 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 the systemthrough the bubble
defl ector 46. Again this configuration may equalize
the pressure between the interior and exterior of the
exhaust gas system Furthernore, it may nake it |ess
likely that water nay enter the systemvia the exhaust
val ve 26 and further may decrease the likelihood of a
si phoni ng effect occurring by directing the water flow
across the water valve 26. This configuration nmay al so
make it less likely that a free flow of gas may occur
of gas exiting the system Figure 8 nay show anot her
enbodi nent of an exhaust gas systemfor 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 i nclude an upper sealing edge 28 and a | ower
seal ing edge 30. System 100 may i nclude a circul ar
projection 98 that may alter the flow of water about
the exterior of exhaust valve 26, such that water nay
be less likely to enter the systemvia | ower sealing
edge 30. Water may enter the systemvia water inlet
104. System 100 may i nclude circular projection 99
that may alter the water flow about the exhaust valve
26 such that water will be less likely to enter the
systemvi a upper sealing edge 28. It wll be
appreci ated that other configurations nmay be utilized,
such that projections are included to alter the flow
of wat er about the exterior of the exhaust val ve 26.

N - o " " e I [T



10.

may alter the flow of water adjacent exhaust val ve 26.
This may alter the flow of water as shown by

walcoosabszenal arrow A with respect to exhaust vedwmESR64/022630

such that a siphoning effgct be less likely to
occur, and a free flow ofég‘fsﬁgﬁti ng the system may

Weatlisemsnediiskel y to occur. Gas may then exit the system
as bubbles 16 via bubble deflector 102. It will be
appreci ated that many configurations of bubble

def | ecfpyndgrogterpiigagsahayst pysiepcampristy t hat it may create
an air pockehasko equalize the pressure and/or redirect
the flow of water agou. exhaust yal ve 26 to achi eve

that desi r et PUEHHE Bestias oo copfietipt i opyis § sk

about exhaustairvegulaton2@temgeymprisop:ude proj ecti ons, hoods,
and val ve coyftis, di scl osed herein. Furthernore, the
means of directing water may also include all other
confi gurat i W%haé{ﬁga@%‘&%dﬁb%'t@mﬁ’i“%é?dosed in this

speci fi cat i oprojectieinmpagiselgion ersa@dtihngt valvg ooligidredaol feaiwe ik amount of
the exPauShedd sy frelYor \AidERulRA NOODS and val ve
covers descri bed and shown, herein. Furthernore, neans
of creating a pocket adjacent the exhaust valve may

i ncl udehealdemaif CRM T QRthér goti@kih®aisibele Sakas afacti® 4d dxhaudiRGve.
bubbl e defl ector may be nade of hard rubber, plastic,

or other materials. Exhaust valve 26 may be nmade from

r ubber Thersiestean of Clait 3 Whereis tejdcoubbly defiecioppompritet hoqd confixursdito allow a gas
pucker RMI&MQbjadehin S)&beMsdidkhhg viregde from

i njection-nol ded rubber, plastics, netals and ot her

mat eri al s and conbi nati ons thereof, as desired. In

cl osi nghe system of Clapn b evhexeinjeapdbuehirtiefldstor compeisegxeatvp keyenconfigured to allow
eho ficR® B fermlRpEhi A eerREbRhilexdsis: valkd. Ust rat i ve of the
principles of the present invention. O her

nodi fications that may be enployed are within the

scope Biie syseen af laen, wberein Ehibsbbldyigflavmy copipriexawmaudr énlet.out

not of limtation, alternative configurations may be
utilized in accordance with the teachings herein.

Accor dﬁhfﬁh?‘,ﬂ S bk fﬂ?"ﬁ\ﬂﬁ‘%@“ﬁh‘ﬂ“ﬂ%éﬁgf“ﬁ‘?ﬁ’ BIrPETRE:

il lustrati vereandorhatsinggeant to be a limtation thereof.

Wil e the PLEsenl JERG L85 Reey described with

regards to particular enbodi nents; It is recognized

that addi ti obphble gelleqtairdiansss sud exhavg vplve sefigurqdiq@iay ipi#r pocket to form
may beadednk Sedemrbhaudexda@pant ng from the inventive
concept. | NDUSTRI AL APPLI CABILITY It is an object of

the present invention to provide a [objects] These and

ot hethe atsjemef Slaimefyl (pather sqmpsisingargoiechien adiaetnisrid edius{ialvk fanfigured to
OfirelthRtePARSARY frérMEIaLd of ShidMxhaust PRveappar ent from a

revi ew of the acconpanyi ng specification and

draw ngs. CLAIMS What is clained is: . 1. An underwater

ai r / Basysexivd 0iim 6 ywdireimsait pirpe ddlenq comprivesibpodaanfigured to allow a gas
UARE WAL aoRLRAL BB bAGMLBLRL vfigNT T gured TO couple to

sal d mask; an air regul ation system conprising: a

housi ng; an exhaust val ve coupled to said housing, and

0 a fHeQsRmlok ORin 6)whRACRM blitblealflRdr dopSsdd 4l aRX ERbEbnfigured to allow a
val ve, confi gjured tot redfucg %het a]m)unt of water
et BEkH Y 107 WarGN PEESF OV LR ¥ haust val ve. 2. The

systemof Claim1, further conprising a bubble
def | B tRfemdAERHEN WhesM HidBNdbRUSHectéPdoMBrises a water inlet.

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

a regulator housing;



12.

14.

16.

17.

20.

3. The systemof Caim2, wherein said bubble
defl ector conprises a hood configured to allow a gas

w@omkas2oo form adj acent an exterior of said exdiBUSI004/022630

val ve. 4. T&%xﬁéﬁ&kﬁw cgllj}) e@@a@h&sin%ﬁfu?i}'lgﬁlr g@ag %egl'rlnglgjligg \ill\;ld a lower

defl ector conprises a élve cover con

a gas 58ERE{et 0 form adj acent an exterior of said

exhaust val ¥Bubbl® defitfi@ adjy@iteid &haukdvalvétetaprivilier €i n sai d
DD e SRR BRI 63 BLAL b st e
conpri si ng: a watprames kosdiregt flpwyefgiaisracroaysaid pivaustalvg arfdseid air pocket; and
coupl ed to &abictidRitfdcifeactddfd sealimt dAkDEnBoul@kd Bk Oie likelihood that
adj acent sa]é dte%lhautst val. S 1inS o figured to allow an

ai r potkEt™t 3 OF &0 AT AR €t eri or of said

exhaust valve. 7. The systemof Caim6, further

conpri gig&gm@u@%@&ﬁ%;ﬂ&mngdj acent said exhaust val ve
configured to direct water flow away from an edge of

sai d exhaust“Fa'YE%s8S The system of C aim 6, wherein

sai d bubbl eardshdug eilGrcogidpr seif &gulatotomthgcanf | gured to

all ow a gas : ' . il

a1 d exhaust "onl aryhelyg I Bk AREDR A0 bt

sai d bubbl e deflector conprises a valve cover

conf i guteaghtenof &lain012, @hegirtsaid @edoe for Hicecting thiflaedl jofveaden tongises a means for
e ' ' . . st em of
il o o) AnfHNBHEL K ol BRaBUS BT

water inlet. 11. A gas exhaust systemfor an

under Wakeystei ¢ @lath 1DYwheRGHbaid m@ins fof GiFERting HeMPw ofwater comprises a generally
rgglllleratroogctihousti n{gatar&. emaust f}r/(gall vedcogpldedhtg s[ai d
hUg PG I AP UE RG "an"“Upper seat i ng-edge Aand™ & Yower
seal i ng edge; a bubbl e defl ector adjacent said exhaust

val ve, o GRRHaLS k3B fR al\@GwaQ BEhiBiHE RELIAR, BhprRWt he

formati on of an air chket adj acent sai d exhaust

val ve; a waf EF"THI"&t™ ™0 direct flow of water across

sai d exhausén exiust @aleervdupded tachaid regulpodiewsing; aathd a

proj ection agdLACE U eafR el biSRlE: 58ahd A8 GelEBaeONf i gur ed

to reduce the |ikelihood that water will enter the
systemvia said sealing edges. 12. A gas exhaust

SYSt enTheGgstat df Slathg15, farthiee utpadigra phpadSanregrfigarad © diatisd flow of water
v . i ator housing; and a neans
o?lag?r?@g?%glr]}%%fj%gf%ﬁg%ags?gd\w/aet er about an exterior of

sai d exhaust valve. 13. The systemof Caim 12,

wher ei TheSteth JTERMS 1 5 Dlereihi sai@ Glednd f cdatngfah Sipodlket Sip@Yes a hood
R T e B L AR
systemof C aim 12, wherein said neans for directing

the fl oW sphemRCRIM BORREiISSR nRand SR slal aif pocikctidoBprises a valve cover
proj ect i

on configured to direct flow away from an edge
ofon %Tea tcéal;glﬂ\ﬁa &% pgcgf:t\}oeform adjcilcent an exterllor \(%saald e)Xlaust vam:. 9
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.

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.



21.

22.

23.

24,

25.

15. A gas exhaust system for an underwater breathing
regul ator, conprising: a regulator housing; an exhaust

wo adosroszepl ed to said regul ator housing; and BCTESIw84/022630

of cr eﬂwemgd &pedgllf\r[g &Rq(l‘tél%gqg%%vzﬁ&% Erlng %hcgaueﬁ(eh?lfllgwmg clmy % underwater

16. The system er ‘conpris
?fmt@@t@ﬁﬁh%ﬁﬁxsﬁe@u@@dﬂsﬂ% direct the flow of vvater anay

froma seal pragdlﬁgCEg‘E:LMA a&aklduﬁyl&tahl,sﬁcluuiaé M&xhal& valVehghd

system of Cldl?ectl 4he flow OF a?er glth reslﬁ)fct P%P gx r%or of s f g(ﬁlv\?ugtg'alé

air pocket conprises a ho
pocket to forn1adjacent an exterior of sald exhaust

val Ve. THeGnethb6Y C3ahs & £ Wn&Ein (idirBdtidDthe MAWESTRater SRAPréked WRAARG a gas
creati n an aFB’ﬁf\'FOCket% conprises a val ve cover

cB"r‘i'ﬁt[S ?rg’d‘ et pocket to form adjacent an
exterior of said exhaust val ve. 19. A gas exhaust

SYySt ey, GRS bf&!leﬁrg 21, thgrggkﬁ d%r@cftm@tﬂyﬁ’dm wat@r c%fnﬁrq‘sl:g cﬂr:ctmg the flow of
exhaust val ve coupled to said housing; a valve cover

aﬂ?gégﬁﬁh§ﬁ?6*§Qﬂ%ﬂ§ﬂmW%WV§ configured to allow the
formati on a gas pocket adjacent said exhaust val ve.
20. ThF n%%&l &%dﬁ&ng%eq;kmh&%'of II%JBG%BWIE HM I gbUgA gas exhaust system,
general I'y circular projection adjacent said cir
eXHRUYt val ve configured to direct water flow away
froman edgeviaigsacdse kﬁh&ﬂa‘hﬁt sys&hayﬁclaﬂng akexiBistharle; @ihd
reduci ng thet i kelih %tad water ente rlng, and air
freely flofNGefEoM an ntlefWat'er” Br'éat hi ng gas
exhaust system conpri sing: prOV|d|ng a SCUBA air
exhaus he eﬁﬁgm ?lhl&%h Lﬁgﬂﬂﬁgcoﬂﬂn%%%hg Mé’ih%ﬁof v@[{lzgaway from an edge of
directing t ow of water wth respect to an
eseidexhagyt valfe- sai d exhaust val ve. 22. The nethod of
Caim 21, wherein said directing the flow of water
conprises allowing a gas pocket to form adjacent said
exhaust valve. 23. The nethod of C aim 21, wherein
said directing the flow of water conprises directing
the flow of water away from an edge of said exhaust
valve. 24. A nmethod of reducing the |ikelihood of air
freely flowwng from a SCUBA gas exhaust system
conprising: providing a SCUBA air exhaust system

i ncl udi ng an exhaust val ve; and creating a gas pocket
adj acent sai d exhaust valve. 25. The nethod of O aim
24, further conprising directing the flow of water
away from an edge of said exhaust val ve.
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