VALVE SYSTEM FOR UNDERWATER DI VI NG EQUI PMENT BACKGROUND Under wat er

di ving. equi pnent typically includes a breathing regulator that is
connected via a hose to a SCUBA (Self Contai ned Underwater Breathing
Apparatus) air tank or a surface supplied air unbilical. Underwater

. diving equi pnent cones in a variety of configurations including FFMs
(Full Face Masks), diving helnets, SCUBA and/or the like. A w de
variety of 5 underwater diving helnmets and FFMs has been used over
the years. In the beginning, diving helnmets were configured
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the diver. As time progressed, these hel nets becane nore advanced

and the physics of diving better understood. Mddern day diving

hel mets have been inproved in many ways with features like, being io0
able to be connected to a dry suit or ithe inclusion of a neck damto
keep the water out and the inside of the helnet, nost of the tine,

dry. New breathing systens have been_desi gned _includi ng energency or
alternate air sources, and elecﬂigdalieﬁﬂzﬁﬁﬂﬂihions have been added,
just to nane . e. problemw th the ol der diving hel mets
(conmonl y kn%gr&atﬁﬁﬁgﬁ'eﬁgﬂ’“ﬁw fyglqahgtmc?q%s Prigexthmg; jegulaos that is pemected
by the djver can build up in the hel net causing a potentially

danger otié 2 kgsg G‘étaiScQUBérgﬁlﬁe;COmai@d.Umderwmn Buwaptin®Appsraanphit@ink or a surface
concern. These "heavy gear" diving helnmets are essentially free flow
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rates npemhdify PEMIYELR Fab&Masks), diving helmets, SCUBA and/or the like. A wide variety of
s underwater diving helmets and FFMs has been used over the years. In the beginning, diving
helmets were configured basically as upside dowﬁ buckets that had look-out windows and an
air supply hose conmected to it that supplied air from the surface to the diver. As time

progressed, these helmets became more advanced and the physics of diving better understood.
Modern day diving helmets have been improved in many ways with features like, being
w0 able to be connected to a dry suit or the inclusion of a neck dam to keep the water out and the
inside of the helmet, most of the time, dry. New breathing systems have been designed
including emergency ér alternate air sources, and electronic communications have been added,

just to name a few.

One problem with the older diving helmets (commonly known as "heavy gear") is that
15 the COz that is eXpired by the diver can build up in the heknet causing a potentially dangerous

situation for the diver. Air consumption is another concern. These "heavy gear" diving helmets

are essentially free flow helmets, i.e. air is constantly flowing through the helmet to “flush”



whi ch results in consunption of a great deal of air to maintain a

safe CO2 level. In nodern day diving helnmets or FFMs, these problens
have been solved by using what is commonly known as an "oral nasal”
mask. The oral nasal mask is a relatively small  rubber mask that is

installe g,b the inside of the diving helnet or FFMto seal agai nst
the facdl® b2 ofihrehelmet; dpitheseHyresioérhelnge thadimfbaw ated heedptar 0geite high
of the oral nasal mask is to direct . the flow of exhaust gases out of

t he hel maticloresEHfMnkeaginygion e a@ERatl eyl faiWotdMiftaithesdte (B ievep! FFM toO
a m ni mum  Nowadays, to conserve air, nost diving helnmets or FFMs use
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diving hel met or FEM The demand regul ator has a rubber di aphragm

t hat cé’fqﬁagggs%@nﬁnﬁ%rkam\)ﬁnt% @ corabpesat hmagkenihegoral Basal maskaisve relhtitely small
supplies the diver with air . on demand. This snmall valve is designed

to tarnrefter whsh thités distabled bs texinaide oftherditial demget b FHM o sl 88difkt the face
conserving the anount of air being consunmed by the diver. The oral

nasal masgkhd disel EovdAfig BRMErtdEOURN nﬁ)gg]e.vﬂe%irﬁ&e ofhgD ox%g gx!?sgg %}Sagf( i5fp direct

masks were first used, many nasks one “or° nore aper

bottom are f ot sk tha ul.d, all ter, that had soneti nes
Deaked Dt 2of oL eﬁg {P 5t oot s hslet or ?ﬁ%&%‘gﬁe%g thfeCOndeelsovithigfthe helmet
the. oral pasal mask and ultimately be expelled out of the exhaust

port of 9F REMb e EWRAYM. r egul ator. In this regard, Fig. 1

schematically shows an aperture 10 in the bottomarea of a 20

convent i onal Nomalaysasatomesk al ntRv eivindthelhes B MHEMand Jigs & Ofijed ou
T4 Oral nasal mask 12 s disposed within & diving el ey 5 guled 2 dehand

operat i veghlat&oumhfds ta%l@atﬁfr%%@ﬁl@ﬁ)&lrj@?lﬂ%glﬁf 5 g BA laﬁﬁr{g%egvl\%é%{, éxif%?h can be

dunped via aperture 10 and The“ex rea

18. Hel %hnted onto a diving helmet or FFM. The demand regulator has a rubber diaphragm that
collapses inward with each breath opening a small valve that suiaplies the diver with air on
demand. This small valve is designed to turn off when the diver is exhaling or holding his/her
breath conserving the amount of air being consumed by the diver.

5 The oral nasal mask itself has gone through an evolution. When oral nasal masks were
first used, many masks had one or more apertures in the bottofn area of the mask that would
allow water that had sometimes leaked into the hehﬁét or FFM to pass through to the interior
of the oral nasal mask and ultimately be expelled out of the exhaust port of the breathing
regulator. In this regard, Fig. 1 schematically shows an aperture 10 in the bottom area of a

_' »  conventional oral nasal mask 12 covering the mouth and nose of a user 14. Oral nasal mask 12
is disposed within a diving helmet 16, and is operatively coupled to a breathing regulator 18.

Helmet water is dumped via aperture 10 and the exhaust port of breathing regulator 18. Helmet



3 water is excess water that may have accunulated in the bottom
portion of the helnet. It was later |earned that the provision of

such aperture(s) was beneficial only en a smal |l anount of water

was left over in the bottomof the oral nasal mask. This left over

wat er was instrumental in blocking the exhaust gases from escaping

the or al™ HasHI XS KAl Tathphmay daye aramaatethin Gedofommpartion of thehkelmet. It was
i nside of the diving helnmet during exhal ati on. Another oral nasal

mask condteiylearneil dkat tmnprovisionestt sugh bpertureS) weOBRRALMI 889 WhehS @RI amount of
t hat has a rubber nmushroomtype valve installed in the upper portion

.of the JvBs R ‘ j one-way val ve
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on ,of the oral nasal nmask is oriented such that the

[ ; rtd ' _

alt |h R ST RN VR STEP 1h dheh e aeasalomeste vianther apartugé(s) and
the oral nasal mask. A rubber —mushroomtype valve 20 disposed within

t he app&PABItAtiag thefingide of tie diving helmes Huddy exhalasionemat i cal |y shown,

for exanple, in Fig. 2. Oral nasal mask 22 covers the nouth and nose

of a user 24nofrealord1amsdl ﬂﬁkl@oﬁﬁgﬁrﬁti&,sﬁﬁsﬁ%eﬂf& Iﬁie{‘m@st%oﬁk&%ﬁ%}fgs one

26, and is operatively coupled to a breathing regul ator

ter i | , it ] .myshroomtype 15 val ve 30
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nmushroom type valve 30 . is provided in the |ower portion of diving
hel nmet %sﬁé’f’ﬁ‘.{yﬁﬁ’ valyg| is@; ongawast valée fiatbasia dlispheagny resembbing henushroom. The
surroundi ng water via mushroomtype valve 30, as shown by directional
ar r ow 3MUSRroom-type galvivirs thehpporepatiom df ficMsalpiaed endsk Vs 8fi@u&AMICRRES the air is

i ' ir 20 source which is usually
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mushr00m~type valve 20 disposed within the upper portion of an oral nasal mask 22 is
schematically shown, for example, in Fig. 2. Oral nasal mask 22 covers the mouth and nose of

a user 24. Oral nasal mask 22 is disposed within a diving helmet 26, and is operatively coupled

to a breathing regulator 28. Helmet water is dumped via an additional rubber mushroom-type

15 valve 30 bypassing the exhéust port of breathing regulator 28. Rubber mushroom-type valve 30

is provided in the lower portion of diving helmet 26 (Fig. 2). Helmet water is dumped directly

into the surrounding water via mushroom-type valve 30, as shown by directional arrow 32 in

Fig. 2.>

Most helmets and FFMs presently are equipped with an emergency or alternate air .

2 s'Oufce which is usually cqntrolled by the diver turning a valve that is .mounted either to the

side of the helmet or FFM or is mounted to the divers harness. When used properly, the

alternate air enters the side of the helmet or FFM, as shown, for example, in reference to Figs.



side of the helnmet or FFMor is nounted to the divers harness. Wen
used properly, the alternate air enters the side of the, helnet or

FFM as shown, for exanple, in referenge to Figs, 4 1 - 2. For

exanple in Fig. 2, alternate air within helnet 26 enters oral nasal
~mask 22,vi Igubber shroo v?l ve 20, The incomng alternate air

wi t hin %el%et Ve PBPte E&&@s’ﬂ‘ {GHats air |yyithin bglngt 26 esern eiratenasalomask 22 via
into the surrounding water via nushroomtype valve 30 {Fig. 2). 5
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to a valve systemfor wunderwater diving equipnment. In accordance

wi t h onbuitapeiaside helidee 26 Bveitd 81 t 19 a ~
subst anti aisle?’;e/1 t ubul ar body %E‘dogﬁeégga\\?mn%{ﬁé g’gtgﬁﬁrﬁa I thg@dﬁ'i)}pgﬁglr\rgl% (Fig. 2).
apertures adapted for fluid flow. to The tubular body is operatively
coupled to an oral nasal mask which is part of the diving equi pnent.
The val ve system al so conprises a flexible valve configured for

mounting onto one end of the tub8EMBddYRY¥he nmounted flexible

val ve is adapted to seat the |lateral apertures frominside the

hol | ow i nt er F&MRAry: erebedimants dissénggd benter areogametallyphircatetian acoineh yses for
and expose the sanme for is fluid flow during enmergency operation

condi t | emerwathedvanl edipnadner al apertures keep exhaust gases from
escaping the oral nasal mask and contami nating the interior of the
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| ateral apertures allowalr wt Vi ng )
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di ving equi pnent i s dunped
i ~ The tubular body is operatively coupled to an oral nasal mask which is part of the diving
equipment. The valve system also comprises a flexible valve configured for mounting onto one
end of the tubular body. |
| The mounted flexible valve is adapted to seal the lateral apertures from inside the
hollow interior of the tubular body under normal operation conditions and expose the same fof
s fluid flow during emergency operation conditions. The sealed lateral apertures keep exhaust
gases from escaping the oral nasal mask and contaminating the interior éf the diving equipment
| during normal operation conditions. The exposed lateral apertures allow air within the diving
equipment to reach the mouth and nose of a user covered by the oral nasal mask during
emergency opération conditions.‘ Excess water acﬁumulated in the diving equipment is dumped
2 outside via the exposed lateral apertures.
In accordanc¢ with another aspect of the invention, the valve system comprises a

substantially ring-shaped body provided with a plurality of inner annular apertures adapted for

fluid flow. The ring-shaped body is operatively coupled between an oral nasal mask and a



20 outside via the exposed | ateral apertures. In accordance with

anot her aspect of the invention, the valve system conprises a
substantially ring-shaped body provi ded®with a plurality of inner

annul ar apertures adapted for fluid flow. The ring-shaped body is
operati X)el%/.coupl ed between an oral nasal nask and a 5 breathing

regul at SFEAliRg 168UptohadAp qrak Rasshdnaskeanthibnepthing utgtiator are paar bf ofe diving
the diving equipnent. The val ve system al so conprises a flexible

val ve cenfipgantedHeovalvensiatenn glseicomprisest D ElekibROva2R5#i AR for Tfintine within
nounted flexible valve is adapted to seal the inner ar%nul ar aper%u%es
under nekd Ao sIABE Bodyon conditions and expose the same for fluid flow
during emergencg operation conditions. The seal ed i nner annul ar
apertures ke exhaust ses from escaping the oral nasal mask and
cont ani natin ?I’i‘é’“inw?leﬁkg@?le YRIVE e adapiadng segluihp imnet aewlirrapertaresainder normal
operation conditions. The exposed i nner annular apertures allow air
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covered by the oral nasal mask during enmergency operation to
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dunped outside via the exposed ihner ?g%%r%xﬂhlg%g%egrg@g?eﬁc%pmg?h_e oral pasal
accorda j.t:h not her aspect o he .invention, the valve system
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between an_oral nasal mask and a breathing regulator. The oral nasal
mask an8OsiEns hiThgexraged imer anpudar paentuss allow aiti withig theedjving regoipmeRh® reach
val ve system al so conpri ses neans for controlling the exhaust gas

| evel s thei mbuth drdenabevofng veerub@RL b ABE brd) GfadR! m&REARdgO8nergency operation
condi tions, and means for providing an

i conditions. Excess water accumulated in the diving equipment is dumped outside via the
exposed inner lateral apertures.

In accordance with yet another aspect of ‘the invention, the valve system comprises a
substantially tubular valve assembly operatively coupled between an oral nasal mask and a
breathing regulator. The oral nasal mask and breathing regulator are part of the diving

s equipment. The valve system also comprises means for controlling the exhaust gas levels
within the diving equipment under normal operation conditions, and means for providing an
alternate source of breathing gas for the user under emergency operation conditions. The valve
system further comprises means for removing excess water accumulated in the diving
equipment when the alternate source of breathing gas is activated bj/ the user.

2 In accordance with still another aspect of the invention, the valve system comprises a
substantially ring-shaped valve assembiy» operatively integrated between an oral nasal mask and

a breathing regulator. The oral nasal mask and breathing regulator are part of the diving



alternate source of breathing gas for the user under energency
operation conditions. The valve systemfurther conprises neans for
renovi ng excess water accunul ated in the diving equipnent when the
alternate source of breathing gas-is activated by the user. 20 In
accordance with still another aspect of the invention, the valve

syst em €@WpricBlesThe valvmststam ifaiither compgissshapens foalcoatralsing iy ¥xhaust gas levels
operatively integrated between an oral nasal mask and a breathing
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the diving 6 equipnment. The val ve sys urther conprises ne

control Lj s | eyel within the diving equi pnment under
nor mal %%%%%‘%ggﬁﬁ)é%%&?‘%@gﬁ% ,gasaﬁ)at YIS VR SHIC885TGY RBeTaton ganditionat Ehe valve
source of breathing gas for the user under energency operation

condi t | 8YEm ke GpaIDyises Bigansclor Jpwoving wpedss estarsansndlated e thevdivigg equipment
excess water accunulated in the diving equipnment 5 when the alternate

sour ee ohebrieaiittimge gascd of weithinat@e idctivied ¥§ eke usthese and ot her
aspects of the invention will becone apparent froma review of the

acconpanyi ng W'y i .ai.l ed description of the

i nventi on. Brlgﬁ%%m%%séﬂtg?lg%%%gﬁ h@‘%ﬂg\\ﬁ&é@ & Ol?ﬁéipﬁarrg’ge“lﬁ ; 3, (VRN G the
is generally sho by. way of reference to the acconpanying draw ngs

in whi cﬁ‘?coﬁff@wl&g@rﬁ%ﬂés g‘@n‘%ﬁé‘?u(ﬁ’"&&@etéWfiﬁFféW%Wféh%@N%mi onal

oral nasal system (used in conjunction with a diving helnmet) show ng

the routing of air/exhaust gases within the diving helnet and the
path of water renoval fromthe diving helnet; 15 Figure 2 is a

schemat i o cut awRBRYEF DESCRIPFRN B I TRATINGS' o

used
( ) The present invention is generally shown by way of reference to the accompanying
drawings in which: |
Figure 1 is a schematic cut away view of a conventional oral nasal system (used in
conjunction with a diving helmet) showing the routing of air/exhaust gases within the diving
helmet and the path of water removal from the diving helmet;
15 Figure 2 is a schematic cut away view of another conventional oral nasal system (used

in conjunction with a diving helmet) showing the routing of air/exhaust gases within the diving
helmet and the path of water removal from the diving helmet;

Figure 3 is a schematic cut away view of an oral nasal mask disposed within a diving

“helmet and operatively coupled to a breathing regulator with the routing of exhaust gases and

n  helmet water via an integral valve system constructed in accordance with an exelhplary

embodiment of the present invention;

Figure 4 shows schematically the valve system of Fig. 3 under normal operation

conditions;



. . . : o : ting of
in conjunction with a diving helnmet) show ng the rou

ai r/exjhaust gases within the diving helnmet and the path of water
renoval fromthe diving helnet; Figure 3 is a schematic cut away view
of an oral nasal mask disposed within a diving helnmet and

i i regylator with the routing of
St gasos 4057 ONE RALNRP Bl i S o e
construcied in _accordance with an exenplary enbodinent of the f
pr esent ]&' t\?’éﬂ?’?‘Brﬁ’PS‘i@P%F@n‘ml@%m schematically the valve systemo
Fig. 3 under .normal operation conditions; 7 Figure 5 shows

hemat i cal | yFights Ga$ we explotdednvivhy b7 the AIHNGRIenP B EASACY iR asURIIBL preathing
\?v;t:;mdurrp o%erat ion conditions; Figure 6 is an exp%gg)gﬁl Vi ew oa?‘%it %5

feofn Wi th associ at ed breathing regul ator
\églrrggn%?g?mf?éﬁﬁgg%e‘?% a side perspective view of the va! ve syst egn
of Fig. 6 w tan he,val ve system being in an closed state; _Figure
is a side per slﬁéréﬁ {Pe? éﬁa\nyefﬂ?%% Wi 9k eyl eniystemPofgFig 66 wiithhtht Ivalve system
val ve system being in a partially open state; Figure 9 !sha
schemat | IREI av@gsedistaie;of an oral nasal nask di sposed wit |nI a
diving io helnet and operatively coupled to a breathing regul ator

with the routhipgred isexkidel pbrsp@sRe v of ﬁl%l%tsggtgﬁrofﬁg.ﬁét\ﬁ@lraﬁs&alve system

operation conditions via an Integrated reg nmount

system %ﬂl%tih%ﬁa?ﬁalgﬁoﬁeﬁ%%gance wi t h anot her exenpl ary enbodi nent of
the present” i nvention; ’ ,

Figure 9 is a schematic cut away view of an oral nasal mask disposed within a diving
10 helmet and operatively coupled 'to a breathing regulator with the‘routing of exhaust gases and
helmet water under normai operation conditions via an integrated regulator mount nut/valve
system constructed in accordance with another exemplary embodiment of the present invention; |
Figufe 10 shows schematically the integrated regulator mount nut/valve system of Fig.

9 under emergency or helmet water dump operation conditions;

15 Figure 11 is an exploded view of the integrated regulator mount nut/valve system of

Fig. 9 with associated breathing regulator components;

Figure 12 is a top perspective view of the valve system of Fig. 11 with the valve system

being in an closed state; and

Figure 13 is a top perspective view of the valve system of Fig. 11 with the valve systeri

»  being in a partially open state.



Figure 10 shows schematically the integrated regulator nount
nut/val ve systemof Fig. . 9 under energency or hel nmet water dunp
operation conditions; 15 Figure 11 is @n expl oded view of the

i ntegrated regul ator nmount nut/valve systemof Fig. 9 with

associ at ed breat hing regul reCO] . Figure 12 is a top

perspective view of the valab&sgﬁ. %PﬁﬁC&P\TMNhe val ve system

being in an cipsq s Figure 13 is a top perspective view of

t he val ve system gﬁ? ﬁ%‘?gf&ci‘?&‘gﬁ‘ ¥ #’ﬁ@ lg;:iqw,én Syeehinn W@Etﬁéﬁ? appendedh drawings is
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set fort Folt® Arilceditestaf shemplary embodippsded idnaiargsed & repRkERdaS only

as a dersﬁ%ri ption of exenplary enbodinents and is not intended to

r epr esentormheinonthich fthe nexeinplashi efbsdiRess epml aky i.ents, may. be

constructed and/or utilized. The descri ptiojﬁ setch%%g%egetaﬁ@m Weilized. The

functd ongesemistidnNRisSEAHERS .St [ constructing and operating

t he exerrp?;i?y enbodi meNt @n?{‘]"’isoaﬁ‘ﬁ:‘%% :S)egﬁe%et‘ﬁ S{eR® fqr[qonttucting and operating the
1s to be understood that the sane or

enbodi wever., |
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enbodi nents that are also intended to be enconpassed within the

spirit dWée§&96ethé‘f thet pasng ros sequivalany dohdtions aad %@Q%n@é@%&@%?cgﬁpé}sﬂe% by

present invention will be described in detail with referéence

val ve sydfferent enbadisiesnonatiz arél bib RgteftRl s dd e mask . .
applications as generally shown i nE gﬁtrbg;%%&ﬂé%?da‘xmtﬁ%%u and scope of
enbodi MRRY SresdR MWhESy and/ or advantages of the invention wll

10 Some embodiments of the present invention will be described in detail with referénce to
a valve system for underwater diving helmet or full-face mask applications as generaily shown
in Figures 3 - 13. Additional embodiments, features and/or advantages of the invention will
become apparent from the ensuing description or may be learned by practicing the invention..
In the figures, the drawings are not to scale with like numerals referring to like features

15 throughout both the drawings énd the description.

Figure 3 is a cut away view of an oral nasal mask 34 disposed within a diving helmet
36, and operatively coupled .to a demand-type breathing regulator 38. Oral nasal mask 34 is
configured to cover the mouth and nose of a user 40 Oral nasal mask 34 may Ee made of
elastic material(s) such as natural and/or synthetic rubber. Oral nasal mask 34 includes a side

»  opening 35 (Fig. 6) adapted for mounting a microphone, as well as a frontal opening 39 (Fig.
6) adapted to accommodate a standard breathing regulator mount nut 37 (Fig. 6).

Breathing regulator 38 (Figs. 3 - 5) includes a housing 41 (Fig. 6) adapted at one end to

mount to oral nasal mask 34 via nut 37. Regulator housing 41 is adapted to receive a rubber



beconme apparent fromthe ensuing description or nay be | earned by
practicing the invention. In the figures, the drawings are not to
scale with like nunerals referring to%ike features throughout both
the drawi ngs and the description. Figure 3 is a cut away view of an

oral nas@hshiGsk-tifk HHivPa$ i 4 hi | vl | et 36, and ‘
operatively coupled to gégglﬁ’gam %Ité%gatgér é}é‘ftﬁ?ﬂgﬂ g@ﬁﬁ?éliaé}?t gages fopuy user 40 to
nasal 34 i1s confjgured to cover the nmouth and nose of a user
40. O gfe iﬁabsrgiiwsqgg@am% %@“Hﬁd% mgin exhiapgitgas padivay 43l (Figs. Such). aRegulator
natural and/or synthetic rubber. Oral nasal mask 34 includes a side -

20 openili9ysios 44} glso ejapdeibiotrectiveos stamiand tiaghagii e @RN@)e, as wel | as
a frontal opening 39 (Fig. 6) adapted to accommobdate a standard

breat hi ng r egdiaeOwaltP W dumpta i ab 'fﬁt%%gfllg‘?al%%?’{yg%}gg%ie‘gziésﬁ%(l;_lr@t 93}21&3’?‘8 shroom-

(Figs. 3 - 5) includes a housing 41
mount, t Q.. . Kk via nut .37. Regul ator housing 41 is
adapt ed Q%,I%J’ \?%‘éé;??/ Zﬁggﬁ b bézi’YBaSSWﬁ PR SRhAustgas\pathyeay 48 . (Tie geater3tumpspathway

that is.oriented to allow exhaust gases fromuser 40 to exit
br eat hi Y SFEgahashevmdyddreationy arromid? axFaus B gis 5 pMinenf S pt NafB- 47 is
3 - 4). Regulator housing 41 is also adapted to receive a standard

di aphr agmusfed(dovenstiedm fredniBteon@tvalvel st bR | Y
system 42 (Figs. 3 - 8) and agrmshrvgos%S sr%g%d/bgfl\%}l Z(QE‘?%{JS%IIM% vya%%r)and

bypassi Rghdi@i Ba&¥haustit %ﬁnﬁgﬁmysa“ ﬁﬁ%-weﬁ S&@é@dl@u%@?%%?ga %l). flhf auxiliary

general ly shown by directi arr ow
Mushr oo e valve 47_1is. unt ed downstream fromintegral valve
system g%ﬁ %ﬁtdgag rﬂaé’r\’faéds% @JIQFBGVJ) Hefefined ytiategrahvalvessstens42 gabmeshroom-type
exit diving helnmet 36 into the surrounding water (Fig. 3). An
~auxi Pi aM§V€d¥haust gas pathway 51 (Figs. 3 - 4) is defined by
~integral valve system 42 and nmushroomtype
In accordance with an exemplary embodiment of the present invention, integral valve
system 42 (Figs. 3 - 8) comprises a substantially tubular body 48 (Fig. 6) made from a rigid
material, such as metal, plastic and/or the like. Rigid tubular body 48 is provided with a
plurality of lateral apertures 50 (Figs. 6 - 8) adapted to allow air from an alternate source 46
s (Figs. 3, 5 - 6) to reach the user’s mouth and nose (covered by oral nasal mask 34) during
emergency or helmet water dump operation.
Tubular body 48 is provided at a front end 52 (Fig. 6) with an annular outwardly
protruding lip 54 (Fig. 6) adapted for mounting a flexible valve 56 (Fig. 6). In this regard,
“outwardly protruding” is generally defined as pointing away from the hollow interior of rigid

»  body 48. Rigid body 48 is also provided with an annular groove 55 (Figs. 6 - 8) that is

disposed between outwardly protruding lip 54 (Fig. 6) and lateral apertures 50 (Figs. 6 - 8).



o valve 47. In accordance with an exenplary enbodi nent of the present
invention, integral valve system42 (Figs. 3 - 8) conprises a
substantially tubul ar body 48 (Fig, 6) ¥ade froma rigid. material,
such as netal, plastic and/or the like. Rigid tubular body 48 is

provi de j I i of |ateral ertures 50 (Figs. 6 8)

* adapt edgtn}émtg? Iggov(\? Vgi érgr v’?rdgﬁ I %HPL ?I?fgfeé‘?gﬁﬁﬁ Ingga?,masg 34 ‘Fﬁ’gb Is guitably. agytured
to reach the user's nouth and_nose (covered by oral nasal mask 34)
during (MOtERERAS adottpel pastiomAT Erigdontherspbr ati on. Tubul ar body 48 is
provided at a front end 52 (Fig. 6) with an annul ar outwardly .

protruding | Tpbilldr §ddyod8 B)prevdaddt 4G re@ eddS3Wyithan dncbdr&XALfr F@hyé/ee625 ﬁ?igs. 6

(Fig. 6). In this regard, "outwardly protruding” 1S genera

defined. @5 ,aQ4Bd | ow.interiof.of rigid 20 body .
35, R gl GameRifiing BT AEIbL R LE L nelneb oBe T sne mrgpbdineen,
- 8) that is _dispgsed between outwardly protruding lip 54 (Fig. 6) -
and 1 at %"F%E;‘afaf}i’élﬁ? (B seigwestiagd seaded oy the miermsrsurface of thekelsd dfFRMetlell.
to mount and seal oral nasal mask 34 which is suitably apertured

(not shE¥hsy mtana dfonvwertingowmbillan b6dy (@B ento Ghe mbm&qfr-FﬁMbMeﬁrmgp%% Wflizea
is provided at a rear end 53 wth an integral annular flange 62 ’
(Figs. ﬁrov‘rde&)suaﬂ@m%?@h&lﬁﬁn%lBiéﬁﬁé 89 n8Ni&; | ril |1 surface o
hel met 36. In one enbodiment, annular ffaté%grg glgidsl@é%e\rgg%gae Ay sprrt 3t the
seal ed E&tﬁx{l@n{’ erior surface of the helnmet of FFM shell. O her
means nount 1 ng tubul ar body 48 onto the helnet or FFM shell may be
utilized, provided such other npunti ng means do not deviate fromthe

i nt ended sco}f}]@x‘é’kd"%ﬁ #¢ hasoan apalar spre 8% (Figs. rbve Bt ¢canfigured to mount securely onto

w . outwardly protruding lip 54 (fig. 6) of rigid tubular body 48. Flexible valve 56 also has a
tubular body 60 (Figs. 6 - 8) configured to match and seal against the inner surface of tubular
body 48 completely covering lateral apertures 50 (Figs. 6 - 8) from inside. Tubular valvé body
60 is disposed under annular top 58, as generally shown iﬁ Figs. 6 - 8. Flexible valve 56 may
be made of elastic material such as natural rubber, synthetic rubber and/or the like. The elastic -

15 material is suitable for valve use in accordance with the general principles of the present
invention. Other valve material(s) or combinations of materials may be utilized, as needed, as
long as there is ﬁo departure from the intended purpose of the present invention.

Under normal operation conditions, user 40 inhales air from a main air supply via
breathing regulator 38 (Fig. 3) with flexible valve 56 (of integral valve system 42) being closed

o to keep the CO2 gas exhaled by user 40 from escaping oral naéal mask 34 and contaminating

the interior of diving helmet 36.. Flexible valve 56 is in a closed” state when its tubular elastic



Fl exi bl e val ve 56 has an annular top 58 (Figs. 6 - 8) configured to
mount securely onto 10 outwardly protruding lip 54 (fig. 6) of rigid
t ubul ar body 48. Flexible valve 56 alsaihas a tubular body 60 (Figs.
6 - 8) configured to match and seal against the inner surface of

t ubul ar 4, | etely cavering | ateral apertures 50 (Figs. 6 -
8) from ioﬁgi%é’eé&‘i‘ﬁ‘gtgﬁ’a "%%/ \(ﬁég‘)‘ﬁb@&ef%e@q@redi Hhiewdinsiddens gemewhliyr degiged in
58, as qﬁne ally shown in Figs. 6 - 8. Flexible valve 56 may be made

tl

of el asti'® fraterial such as natural rubber, synthetic rubber and/or
the like. The elastic is material is suitable for valve use in

accordance whhe dxhsle@ ©@®Rroak epifs d1al #4 i nvention. ,
Ot her val ve material (s) ogra gonbi nat isgﬁg%%f&%% g{aﬁg%@%%ﬁaﬁgé}h?’iﬂy A3 &jgs. 3
0 departure fromthe intended

as neede : .here is , |

pur pose gl? ’ ﬁ‘geié%ggleaﬁ%xﬁlﬁgﬁgaﬁpga@% Way otlndiigse fer Bt With thedaidiért involsing the
user 40_inhal e éi r froma main air supply via breathing regulator

38 (i gPa%37e&iAt nCPr egas pibgough) the Balqvofinterior gf atigit atubelas otienast g, 6) and
being closed 20 to keep the COz gas exhal ed by user 40 from escapi ng

oral nasBlshipagkiypd valvd 4aiffignBnad)i Wact MiblabakE 86 9% i hel Mt
36. Flexible valve 56 is in a "closed" state V\/nenn?t sq%o\é da‘ulsat?tgei: eIdCCQZ

11 bodgasfomosral 8l MaskoVeihs: 26! 0 @RR AL S8.00 f Lo i
i nsi de, as general |y depict ea ggn%ﬁ%}lﬁﬁh%fwiloggﬂ{gpgao%@d@ggyél,?i(Fg. 6) s
oral na 4 via mpin exhaust gas_ pathway 43 (Figs. 3 - 4), as
el | asﬁ@e!vgﬁ%% Erlo'%x? %rl;;tg,ruégqﬁ)gdgtgna%gfs %&ﬁ‘,\%vg jateia] gpertuges- SMvhish tane tdepletely
latter invol ving the 5 passage of Q02 gas through the hol|ow
i nteri ofOVsFed: {sgd e Ubthedpsiotly tutgla Figtic @)lva%ddﬁﬁﬂhﬁ@@éﬂefﬂl@%h&@h\ﬁg Fids. 4
Figs. 3 - 6). Wth flexible valve 56 in a "closed" state, "exhal e
g
C02 © gagndT.om oral nasal nmask 34 that passes through the hol | ow
interior of rigid body 48 (Fig. 6) is
‘The availability of two (main and auxiliary) exhaust gas pathways for exhaled CO; gas
during normal operation conditions helps reduce the exhalation work of breathing for user 40
and lowers breathing resistance. A person skilled in the art would recognize that the two (main
and auxiliary) exhaust gas pathways may also be viewed as one common exhaust gas pathway
15 in which case the auxiliary portion serves advantageously as extension of the main exhaust gas
pathway.
In case of emergency or under helmet water dump operations, user 40 has access to air
from an alternate air supply. Alternate air enters diving helmet 36 via port 46 (Figs. 3, 5 - 6).
The incoming alternate air forces flexible elastic valve 56 to open due to associated pressure
»  increase inside helmet 36. Specifically, tubular elastic valve body 60 is forced to flex inward

(within the hollow interior of rigid body 48) away from lateral apertures 50 exposing the same

for fluid entry, as generally depicted in Figs. 5 and 8. Alternate éir from helmet 36 enters oral



prevented fromentering the interior of helnmet 36 via | ateral
apertures 50 which are conpletely coggred (seal ed) on the inside by
tubul ar el astic valve body 60, as genefally shown in Figs. 4 10 and
7. The availability of two (rmain and auxiliary) exhaust gas pat hways
eration conditions hel ps reduce

for exha ﬁ% . ur i nor ma ) | C

the ex ha*lgstq} sk 38 E‘%%PBSPQ%PH%HSS f%%?‘p‘ﬁs & prawidingreh, energency abr spplyipathway 59
res!stan&gi A }peyson skilled in the art would recognize that the two
(mei n —atidatkiari wiety §0.ckhepessupa scpat it EYe:6s Q] Y BB 4 Rate air
common exhaust gas pat hway, 15 in which case the auxiliary porigo

serves atlvafdragehdsky wakr 6t BR&) @1 LA~exhaust gas pathway.
In case of energency or undegi hel @?{r%@ﬁh@r ‘Sﬁgfﬁqsﬁgﬁg?ragéﬁﬁm&@ 50, as

has acceﬁe;a@lyagggwnfbg,%e?@%%k %‘ieffr)\gs e(g%i.ré).suppl y. Alternate air enters

~diving hel net " 36 via’por - 6). The incom ng

alternate air forceg flexible elastic valve 56 to open due to

associ at ed pri¥seroadage | With eanogher nesietiplang| ersboddient SPE Ghd | i@dehY rinvention, an
tubul ar elastic valve body 60 is forced to flex inward (wthin tehe ’

hol | ow iiAtegratest botathingi thghhdy 48)m@wayvivonwbakeral ; rtur
exposing the same for fluid entry, as genglryal yegegl?@t%gsol%ﬁ]%ﬁﬁ’g%."?g"e 72

and 8. Apesitii Abledf 2t ers. ora . hasal nmask 34 via
exposed ggerlt 31:_3':% Sd(tlé%gdﬁgaﬂﬁlgsﬁ%e%%gi bg@;@b@i{ﬁ{gﬁ &l r 13upPieyible valve 72

pat hway ; Fi for._user. 40. The pressure increase inside hel met
36 causéga%%egidnglglrhgﬁﬂle qeéﬁﬁaﬂsé“gafr?m atlalovasbeckke balyn®t (Figd. el oul). Flexible

(into the syrroundi ng water) via exposed |ateral apertures 50, as

gener al IVENGWS B3dedot elasticomaterial sushy a4 Saturalgrubbir, sYRhARCABBGNGRYN T 1ik
anot her exenpl ary enbodi nent of the present invention, an c.

w  The elastic material is suitable for valve use in accordance with the general principles of the
present invention.

Ring-shaped body 78 (Figs. 11 - 13) is made from rigid material such as metal, plastic
and/or the like. Rigid ring-shaped body 78 is configured at a rear end 80 to, operatively mount
to an oral nasal mask 79, as generally illustrated in Fig. 11. Ring-shaped body 78. is further

15 configured at a front end 82 to mount to a breathjng regulator housing 84 (Fig. 11) via an
appropriately configured opening 85 on a diving helmet 87 (Figs. 9 - 11). Breathing regulator
housing 84 is adapted to receive a mushroom-type valve 86 (Figs. 9 - 11) and a standard |
diaphragm 88 (Fig. 11).

As generally depicted in reference to Figs. 11 - 13, ring-shaped body 78 is provided

»  with an inner annular lip 90, Which is recessed inward relative to front end 82, and a plﬁrality
of inner annular apertures 92 dispos'ed between inner lip 90 and the interior tubulér wall

‘ surfage of rigid body 78. Inner annular apertures 92 are adaptéd to allow aﬁ from an alternate



i tem 70 includes a
i rated breathing regulator nmount nut/valve systel (
;Péigble val ve 72 gperatively coupled to a substantially rlng-shﬁge?
body 78 (Figs.'ll - 13). Flexible vallde 72 includes a tubul ar nenbe

: . ] bl e
i Si t washer-1ike body 74 (Figs. 11 13). Fl exi
\7/gl \r/Ie’S|7n9f' e o i | such as natural rubber,
it 30

teri _ _
synt het i%lc r%u gremg%?ffe%?&‘% Ih‘?ése{r? KBOUt panh goss feoverednlay erralahasab maskt M) Gnder
for valve use in accordance with the gene_ral principl es of tge Com
present SRRFSENCY OF helmat gvatératianp dpeeation8 (Figs. 11 - 13) is made
rigid material such as netal, plastic and/or the like. Rigi

; - i |
ring-shaped Hookt abBulas 1ipIef i Qg%ﬁﬁlréﬁ t@re[:&@% fl@({] ?ﬁic?n%%)% ?eé%lg geiqas'%(lz \é}%g};r member.

nount to an oral nasal nask , as genera -
i ng- j t her onfigured at a front end 82 to mou
FI ong E? ?gte |ﬁg’g§§;‘gﬁlgéts3%’u%%§§‘?eﬁ?jfys P 8 Figs) 13i-aldarFlaappstepiikatelly 74 (of
confi gur d.qﬂ%eni ng. 85 on a diving helnet 87 (Figs. 9 - 11). Breathing

1

s Xibly Yaive /28 48 iconiagimpd ol coerreagilately a(sealls o ThiRCaptah¥s P when
Eliiggls?tQ - 11) and a standard diaphragm 88 (Fig. 11). As generally

~ depi ct edutiufarr mEmben6 it Gedtir@l$ . mdunted &8 indek ﬂ%%‘.aﬁi%ﬁ’d pﬁg)e/sgépg 8i I?S o 78y is also

provided zo with an inner annular |ip 90, ich1’s re

. . t
92 di Sposed er i dahotiar PR H73pRey 0% 1) Yooy upvighs Howontthenderside of imner

92 di sposed bet ween 1 nner
12 By PO b A e
3,2?;03%-%@&@%%@? ?ln_ngfsglnngﬁzr I7|92) 38 |e; ~confi gur ed to receive
and securely retain elastic tubular nenber
10 Under normal operation conditions, user 100 inhales air from a main air supply via a
breathing regulator 102 (Fig. 9). Breathing regulator 102 includes housing 84 (Fig. 11) with
associated mushroom-type valve 86 (Figs. 9 - 11). In this case, flexible valve 72 (of integrated
regulator mount nut/valve system 70) is closed to keep the CO2 gas exhaled by user 100 from
escaping oral nasal mask 79 and contaminating the interior of diving helmet 87. Flexible valve
15 72 is in a “closed” state when its flat washer-like body 74 completely covers (seals) inner
annular apertures 92, as generally depicfed in Fig. 12.
The exhaied CO: gas exits oral nasal mask 79 vig ;egulator exhaust -gas pathway 104
(Fig. 9) that includes passage through the hollow interior of rigid ring-shaped body 78 of
integrated regulator mount nut/valve system 70 and associated mushroom-type valve 86. With

o flexible valve 72 in a “closed” state, exhaled CO» gas from oral nasal mask 79 passing through

rigid ring-shaped body 78. is prevented from entering the interior of helmet 87 via inner



76 of flexible valve 72, as generally shown in Figs. 12 - 13. Flat
washer-1i ke body 74 (of flexible valve 72) is configured to cover
conpletely (seal) inner annul ar apertldres 92 when tubular nenber 76
is securely mounted on inner lip 90. Rigid ring-shaped body 78 is

al so prouvi i nnular slot 77 (Figs. 9 - 10) that provides
access t %Mlth%g %8 lr_é\\fé‘(&al}r‘)% ?g e"%&l i"nf?n%’rmpqeatﬁlﬁ Lﬂoé{?reg sesaled) by fgﬁQ waghesitlikerbody 54 (Fig.
77 is disposed proximte to rear end 80 (Fig. 11) of rigid

ri ng-shaped body 78. Under normal operation conditions, user 100
inhales air froma main air supply via a breathing regulator 102

(Fig. 9). Bréeatdasdgf areguéigbsyy &Q&dél’"ﬁéhﬂg@\%at?p%ﬂ QP%éttlélIEIS g%eéilﬁb h‘z’i\g gcrclzess to

associ at ed nushroomtype valve 86 (Figs. 9

fl exi bl e i t regul at or unt nut/val ve system _
70y 15 ol enPal e o SRS Slen bRk 2l itk ¥ vponsadty. 10 -
oral nasal g%gk. 79 and contam nating the interior of diving hel met

87. Pl exibi dpgeming alternage jajr forees| Bedbie elasticevabieeM2itsofehadue to associated
“washer-Ilike body 74 conpletely covers (seals) inner annular

aper t ur auesse iasregeniesidé hylnobe Y cSrdificallysifii wheher Tie vanak &gk,
exits oral nasal mask 79 via regul ator exhaust gas pat:ﬂway’ f%ﬁt?%%.away

9) that froslineanRABSARRuLRWRUERoLNEHD GGy Rl Al ricied in F
ri ng-shaped body 78 oaf%ﬂ i nt egrapgﬁﬁgegg%%?#rlj f%ﬁﬁ{lﬁr)&&slgyg?rggy donistednin Fig.
70 and assogi mushroomtype valye 86. Wth 20 flexible valve 72
ina™" cla%é é&d&eﬁsﬁgtaé{ %8%51‘3 @@C‘ggz SPCEN P sy dagk Thgie Poulmasdomd and
through rigid ring-shaped body 78. is prevented fromentering the

i nt eri orfXBPSCHEPAYAT WEriires 42n peqviding amametgancyagie stpplye patdRayid orasser 100, as
conpl etely covered (sealed) by flat washer-like body 74 (Fig. 12).

w  generally shown in Fig. 10. The pressure increase inside helmet 87 caused by incoming
alternate air also forces helmet water out (into the surrounding water) via annular slot 77
exposed annular apertures 92 and mushroom-type valve 86, as generally shown by water dump
pathway 110 (Fig. 10).

Integrated valve system 70 (Figs. 9 - 13) advantageously lowers the number of

15 components needed to construct a valve system of the type generally described hereinabove and
shown in reference to Figs. 3 - 8, while retaining the same functionality.

A person skilled in the art would readily appreciate that the valve system of the present
invention in its various embodiments may be adapted for use with a full-face mask (FFM)
SCUBA (Self Contained Underwater Breathing Apparatus) diving equipment and/or the like.

»  The diving equipment utilized in accordance with the present invention may receive surface

supplied breathing gas via an umbilical. The valve system of the present invention may bé



In case of an energency or under hel met water dunp operations, user

100 has access to air froman alternate air supply.- Alternate air
enters diving helnet 87 via port 106 (16igs. 10 - 11). The incom ng
alternate air forces flexible elastic valve 72 to open due to

associ a S increase inside helmet 87. Specifically, flat
washer - }alg%élbg%dg;ﬁ/l %igri g‘za Sog%(gﬂr f”bt?‘f‘?tﬁg{ SifaYle compangnth and/ain matesials, as long as
apertures 92 exposing the sane for fluid entry, as generally depicted
in Fig. BeI81s 19 deparareciremithe intsmdppirgesehaidrseopeadt o pREEn: didhtARSs al

~mask 79 via annular slot 77 and exposed annul ar apertures 92,

provi di ng an Taaee:gapiyty abmbsHRBhY RIEANAY hddBahRe ereﬂng}ggéilllﬁétfﬁg@ of the

generally shown in Fig. 10. The pressure increase |nside

caused I j ajr .al forces helnet water out (into

t he sur rgg%éﬁ%féggm C%Se@)thgpfa%@%nﬁnu cgpon f\ga[rloﬁ ,%681%9( B’@g&?m&?ﬂwﬂ%’r be employed that
apertures and shroomtype val ve 86, as generally shown by water
dunp’ p&’t"H%&?S‘ iqu}ZAF} Hie sgene of|the syerticad Thus by waysoBemaiple| Bugsot o limitation,
13) advantageously |owers the nunber of is conponents needed to

const r ugkeraativg ven§gwmonsofmayhebet ymiizg niar alcbotd#R8CWifhe dnd CtURARC HRrein
and shown in reference to Figs. 3 - 8, while retaining the sa '
functi opatdrtiihelyA tRE IR i b . |d readjly appreciate. .
that the val ve y:yst emggﬁ‘ng!f( ﬁg& gft‘ésedég)ﬁlﬁ)geaf%\}%lﬁswgﬁe ?ﬁ(?inpé n{?é’l’tlpgu ¢ a limitation
énbomlqy# ¢may be adapted for use with a full-face mask (FFM,

SCUBA (Sel T Cont ai ned Underwat er Breathing Apparatus) diving

equi pnent anrc‘i/( or the |ike. The diving equipnment utilized in

accor dance cqvRe 3t gpwtshpwlddret inempreteyl inetheibreadestr faasible HURRY i Bsistent
breathing gas via an unbilical. The valve system of the present

i nvent i with ey cligextSIn pasiewnitd, able teimot"BEHpMENS AU iddY BLIA be interpreted
sui tabl e conponents and/or materials, as |ong as A

as referring to elements, components, or steps in a non-exclusive manner, indicating that the
referenced elements, components, or steps may be present, or utilized, or combined with other
elements, components, or steps that are not expressly referenced. Thus, it is intended that the

invention cover all embodiments and variations thereof as long as such embodiments and

15 variations come within the scope of the appended claims and their equivalents.



there is no departure fromthe intended purpose and scope of the
present invention. The exenplary enbodi nents descri bed herei nabove

are nerely illustrative of the general principles of the present

i nvention. Various design nodifications nay be enpl oyed that would
reside within the scope of the inventign. Thus, by way of exanple,
but not of limtation, alternative c igurations may be utilized in

accordance with the teachings herein. Accordingly, the draw ngs and
description are illustrative and notChphfRf€o be a limtation

t hereof . Moreover, all terns should be interpreted in the broadest
possi bl e manner consistent ,0 with the context. In particular, the
ternms "conprises” and "conprising" should be interpreted as

referring toevameststem éanmpasenis, difthe ShEBSch % usive .. ..
nmanner, indicating that the refer enc%d&epeﬁer’lts?fiQg%ﬁ%g%erﬂtcgfnpgfmg

steps may be pres ST r_combined with other elenents,
conponents, or st gggbsttﬁgltaﬁglrt%ﬂ%ag% "Sisf"é’é W‘ﬁéﬁﬁ‘%ﬂ&@@f latprakaper tirds sidapted
i nt endegortflﬂe}é he i nVﬁSnti on cover all enbodinents and variations

t her eof 'as  T'ong “asd FER R Oshk PO eing oporatiively icomsled anam wal fisil mask,

the sco e appended cl ains and their equivalents. 16 CLAIMS 1.

e of th
A va ve?%ﬂleﬁﬂsﬂdhashrhﬂféﬂg/mmfﬁibdivm@ eiprieiNind sai d val ve system
conprising: a substantially tubular body provided with a plurality of

| at eral apert ur esa @idripleethlvd Q@nfiolittiGof . Sal bstantial ly tubul ar
body bei ng operatively coupl ed to anooJrIlg tﬁn}?gﬂo ?r%%?&ﬁoéawgﬁ%ﬁaﬂy

Conti gurngiap Soite R hatiied x5k e BRiF Liasetlanid ltra apertores from
inside the hollow interior of said substantially tubular body under normal operation conditions
and expose said lateral apertures for fluid flow during emérgency operation conditions, said

10 sealed lateral apertures keeping exhaust gases from escaping the oral nasal mask and
contaminating the interior of the diving equipment during normal operation conditions, said
exposed lateral apertures allowing air within the diving equipmen# to reach the mou.th and nose

of a user covered by the oral nasal mask during emergency operation conditions, wherein

excess water accumulated in the diving equipment is dumped outside via said exposed lateral

15 apertures.

2. The valve system of Claim 1, wherein said flexible valve is in a “closed” state during

m_halation of air from a main air supply via a breathing regulator during normal operation

conditions.



tubul ar body, said nounted flexible valve being adapted to seal said
| ateral apertures from inside the hollow interior of -said
substantially tubul ar body under nornmalipperation conditions and
expose said |ateral apertures for fluid flow during energency
operati of congitiqns aid 0 sealed | ateral apertures keeping
exhaust gas ers}ﬁ} % %ﬁﬁ’eegyéggf ?lfgC’fl’H@ %e Phereimthg breatiikg segilatanis apermavdip dolphl
interi O;lgfg\ggeélhlﬁ di@q}l/i ngaéequi. pment during nornmal operation conditions,
said e 8083 apsah pask ands fiastlonwiag vaive oMeniiio Hhe iy |
equi pnent to reach the nouth and nose of a user covgr eﬂ%h\?g}’ef%?latpe
nasal newkathimgiregnl&bEr gency operation conditions, wherein excess
wat er accurnul ated in the diving equipnment is dunped outside via said
exposed |l ateral 15 apertures. 2. The valve systemof daiml,
wherein said flexible valve is in a "closed" state during inhalation
of air f4rom gwgai n air supply via a breathing regul ator during nornal
operati oh  cori ¥srystenof (JainThewhereinethe pptrative p@éd‘bx%athwg%gdlﬁor and
t he eatigifng regulator is operatively coupled between the ora
nasal® na8i findore-Way sdlvodefinoaymyml exBaRf bW fibd fluid away from
the breathing regulator. 4. The val ve g% em J?fog:lﬁgelsur%e'é, wherein the
operatively coupled breathing regulator and 5 said first one-way
val ve define a main exhaust gas pathway for the user. 5. The val ve
system af d aipm 4, wher ei aid substantially tubular body is
oper at | \?él y qJé‘g]JB{VS(iy %?‘\iagéialffh‘é Bheapinsaidlsubstantially mebudarsedg idopa By
val ve o%eqtdegl to pass fluid away fromthe oral nasal nask.

upled between the oral nasal mask and a second one-way valve oriented to pass fluid away

from the oral nasal mask.

6. The valve system of Claim 5, wherein the hollow interior of said operatively coupled

10  tubular body and said second one-way valve define an auxiliary exhaust gas pathway for the
user.
7. The valve system of Claim 6, wherein said main and auxiliary exhaﬁst gas pathways
help reduce the exhalation work of breéthing for the user.
8..  The valve system of Claim 7, wherein said flexible valve is in an “open” state during
15

inhalation of air from an alternate air supply source during emergency operation conditions

said supplied alternate air forcing said flexible valve to open due to associated pressure

increase inside the diving equipment.



6. The valve systemof Caimb5, wherein the hollow interior of said
operatively coupled 10 tubular body and said second-one-way val ve
define an auxiliary exhaust gas pathwah8 for the wuser. 7. The valve
systemof Claim®6, wherein said nmain and auxiliary exhaust gas

pat hways) heljn reduce the exhal ati on work of breathing for the user.
8. The val ve "@st[a W SEFCR Oo‘ﬁer‘if“?n wWHBFIEInAleanage 4ir Eonbineide slhesdiving elquipatent
"open" state during 15 inhalation of air froman alternate air

suppl y $8igrediedualinagpl ensk yémsaid egesat latralcpodises pRSidinS # @m&%@ﬁé&) ﬁfjsupply
alternate air forcing said flexible valve to open due to assdci at ed
pressur gathiwagrfeage vsetsi de the diving equipnent. 18 9. The valve
systemof Claim8, wherein alternate air frominside the diving

equi pnent enters the oral nasal mask via said exposed |ateral
apertures providing an energency air supply pathway for the user.

10. The yalve systemof Claim2, wherein the breathing regulator is a
demand- tfpe Therbigshstg of gaimag. ovhergin. he heeathirigve gsiimi & Bémdady e 9.
wherein said nounted fl exible valve includes an elastic tubul ar body
conf i gubezititing sepalatwai d | ateral apertures frominside the hollow
interior of said substantially tubular body under normal operation
conditions. 12. The valve systemof Caim1ll, wherein said elastic
tubul ar body is forced to flex away 10 fromsaid |ateral apertures

Wi t hin tﬂe hal | ow i nterior f,g}ﬁgid substantially tubular body by

i ncomi ng al t ePRAPEC §Y§em QG &laimng ryssery saidaneunteshilexdidivaive ludes an elastic

tubular body configured to seal said lateral apertures from inside the hollow interior of said

- substantially tubular body under normal operation conditions.

12. The valve system of Claim 11, wherein said elastic tubular body is forced to flex away
10 from said lateral apertures within the hollow interior of said substantially tubular body by

incoming alternate air under emergency operation conditions.

13.  .The valve system of Claim 1, wherein the underwater diving equipment is a diving

helmet.

14. The valve system of Claim 1, wherein the underwater diving equipment is a full-face

15 mask (FFM).



13. The valve systemof Claim1l, wherein the underwater diving
equipnent is a diving helnet. 14. The valve systemof Caim1,
wherei n the underwater. diving equi pnent 1% a full-face 15 mask
(FFM. 19 15. The valve systemof C aim1, wherein the underwater

di ving egsip j f tai ned .underwat er br.eat hi ng appar at us
(SCUBA) . 16. @g&evé}g gyeﬁﬁg{}é)f gﬁ‘q@f Paﬁa@?ﬂv %}e SRt 4RBe GHuPRmRat s self

di vi ng equi pnent receives surface supplied breathing gas via an
unbilica?}ugnﬁg?n IWQ?Vg“%?@%%%%ﬁ@ﬁwdgééﬁﬁﬁter di vi ng equi pnent, said
val ve system conprising: a substantially ring-shaped body provided
with a plurality of inner annular apertures adapted for fluid flow,
sai d substantially ring-shaped body bei ng operatively coupl ed

bet ween ah or @he PASALy RS Kr & -hi requl ator. the oral nasal
mask and breat hi ng ryesgul at o%&’%ﬁgéaﬂ !ol*nd %‘éat?fi(g}”ﬂé CaYBMsRERECYeind
10 a flexj.hl alve.conf.igured. for nmpunting within said

subst ant%ﬂéﬁl@Sgﬁpélﬁggﬁ%@ﬁgﬁoH??“é‘H}bbh%unt ed flexible val ve being
adapted to seal said inner annul ar apertures of said substantially

ri ng- shaped body under normal operation conditions and expose said
inner annular apertures for fluid flow during emergency operation

di%ioffs, sAivell | idGRR DAL
condi%io saivedlveagitest foﬂﬁﬁ[erw@t@ﬁﬂinvg{sgkeﬁg?éﬁéﬁi,esﬁldk@a% He qg%l#qs{gmg:

gases from escapi ng the oral nasal contam nat ’ng
interior of the diyvimg ' ) g i ng nor operation conditions,
sai d exposed inner an%ﬁﬁ%&ﬁ'ﬁ%%ﬁa oL b0 igidRg valha R%“faﬁfynoﬁlﬁ@e%ﬁ“wlﬁg
equi prent_to regch &Pe f[méjt h and nose of a
apertures a apted 1or fluid flow, said substantially ring-shaped body being operatively coupled
between an oral nasal mask and a breathing regulator, the oral nasal mask and breathing
regulator being part of the diving equipment; and
10 a flexible valve configured for mounting within said substantially ring-shaped
body, said mounted flexible valve being adapted to seal said inner annular apertures of said
substantially ring-shaped body under normal operation conditions and expose said inner
annular apertures for fluid flow during emergency operation conditions, said sealed inner
annular apertures keeping exhaust gases from escaping the oral nasal mask and contaminating
15 the interior of the diving equipment during normal operation conditions, said exposed inner
annular apertures allowing air within the diving equipment to reach the mouth and nose of a

user covered by the oral nasal mask during emergency operation conditions, wherein excess

water accumulated in the diving equipment is dumped outside via said exposed inner annular

apertures.



user covered by the oral nasal nask during energency operation
conditions, wherein excess water accunulated in the diving equipnent
i s dunped outside via said exposed innexo annul ar apertures. 20 18.
The val ve system of Claim 17, wherein said flexible valve is in a

"cl osed" gt at ' i ti of air. . froma main air supply via
t he breat hi ngﬂ}eg%hg?egﬁ?fc%‘re“g@@%qﬁoﬁwm Pi%tlerdble yalve dninch “closed” state during
substant.ially ring-shaped body during normal operation conditions.

19. The ¥lROnSfAlictipwra wpini aif S@plywtie the breathing he@rdthi Al e AU, Hitelis: of
operatively coupled to 5 a one-way valve oriented to pass fluid away

f r om t hesaldr suhstantinglyrrgustabat bo®Quril v iofd @ m19,;
wherein the operatyiggﬁ cguplé%airegﬁﬁﬁﬁgigggﬁﬁg?g%ga?éi hol | ow
interior of said substantially ring-shaped body, and said one-way

val ve define an exhaust gas pathway for the user. 21. The val ve
systen1q% Clah§12\i wherein said flexible valve is in an "open" state
during 10 i nh&l Ao siEm ofi(laim &%n whereinithe hrepding regulappliyofmeative coupled to
during energency operation conditions, said alternate air forcing
sai d 5| éxanstewedlveotientaorpasfiuidavay Sam SeceRAiRE $HBahfICT €ase
inside the diving equipnment. 22. The val ve system of C ai m 20,
-wherein said substantially ring-shaped body is further provided with
an annul ar slot, said annular slot providing access to the underside

of saidpgls pertures id annul ar sl ot being di sposed
proxi naf e t oq?)l% 3’5 13{539%$m§’ i a‘%ﬁ@t‘%}ﬁ?%theyoperatwglympgd biesthying Segulator, the
hollow interior of said substantially ring-shaped body, and said one-way valve define an

exhaust gas pathway for the user. -

21.  The valve system of Claim 20, wherein said flexible valve is in an “open” state during
10 inhalation of air from an alternate air supply source during emergency operation conditions

said alternate air forcing said flexible valve to open due to associated pressure increase inside

the diving equipment.

22.  The valve system of Claim 20, wherein said substantially ring-shaped body is further
provided with an annular slot, said annular slot providing access to the underside of said

15 annular apertures, said annular slot being disposed proximate to one end of said substantially

ring-shaped body.



23. The valve systemof Caim22, wherein alternate air frominside
the diving equipnment enters the oral nasal mask via said annul ar
sl ot and said exposed inner apertures providing an emergency air
supply pathway for the user. 24. The valve systemof C aim 17,

wher ei n 4he N egu or .S demand-type 5 breathing

regul at o%j1 2?.f E%@’%%I S%Fég gt@!agwaf W&Tﬁ%@y}iﬁm frsiminside dhendiving@Quipment
f 1 exi bl e@&%lﬁ\é&si nlcl udfs %h sublzt antially flat washer-1|ike body

confi gur @4l nasal @asknvie said annilar slepadtsuidespoded SR di
substantially ring-shaped body under nornal ope?ati glﬁrieggggﬁrlesogrg_vl%au
The val mnagatogrmilos‘up%lgafi;m@@a foMagr @En said substantially flat
washer-1ike body is forced to flex away from said i nner annul ar
apertures of said substantially ring-shaped body by incom ng
alternate air under energency operation conditions. 27. The val ve
system 0§;4 d alt}{%%i wherei n_said nounted flexible valve further

i ncl udes™a  tUlsuYeaYe SYsieBeel Cloim il guwbeteindhe hreathinign@gifatobiisy 8&hshd-type
substantially ring-shaped body. 28. The valve systemof Caim17,

‘wher Bi n bsedthing memdaot.i al |y ri ng-shaped body has an 15 integrated

regul ator nmount nut functionality. 22 29. The valve systemof Caim
17, wherein the underwater diving equipnent is a diving helnet. 30.
The val ve system of Claim 17, wherein the underwater diving equi pnent
is a fuI2I5-facﬁ] ot sk %tFFI\%. 5 31, The valve systemof Caim1l7,

wher ei n ‘The underwater oH i(H@néé%i‘ﬂi?é‘?iﬁ spig mousddfflexible valve includes a

substantially flat washer-like body configured to seal said inner annular aperturés of said

substantially ring-shaped body under normal operation conditions.

26.  The valve system of Claim 25, wherein said substantially flat washer-like body is
10  forced to flex away from said inner annular apertures of said substantially ring-shaped body by

- Incoming alternate air under emergency operation conditions.

27. The valve system of Claim 25, wherein said mounted flexible valve further includes a

tubular member configured for mounting within said substantially ring-shaped body.

28.  The valve system of Claim 17, wherein said .substantially ring-shaped body has an

15 integrated regulator mount nut functionality.



cont ai ned underwat er breat hing apparatus (SCUBA). 32. The val ve
system of Claim 17, wherein the underwater diving equipnent receives
surface supplied breathing gas via an2@nbilical. 33. The val ve system
of Claiml, wherein said substantially tubular body is made of rigid
10 mat enpal . 434.. The valv st of Claim17, wherein said

subst ant2|bal | ﬁ‘ iVﬁBf’s*Pi%fﬁ’é‘ooef@%‘y‘? » Witdein dhe undegvatendiving egipn®St isEhdiving
val ve systemof Claim1, wherein said flexible valve is nade of

el astic &rial.. 36. The valve systemof Claim 17, wherein said
flexible valve is nmade of elastic material. 23 37. The val ve system
of Claim 23, wherein said annul ar slot, said exposed inner apertures,
and sai d one-way val ve define an excess water dunp pathway for the

user. 3 A m f under wat er di vi ng equi pnent, said val ve
syst em gg'rrpr :@%’ %8‘;“3 §§S'ts‘%Bthf gﬁ?lf‘bﬁy”vha%ﬁ (g undsTwaterdikmgisayipoisa ita fullkfirce
coupl ed bet n.an oral nasal 5 mask and a breathing regulator, the
oral_naggﬂf )-and breat hi ng regul ator being part of the diving

equi pnent; means for controlling the exhaust gas levels within the

di ving equi pnment under nornmal operation conditions; neans for
providing an alternate source of breathing gas for the user under 10

energengy. opgrathop ik | X 2ans far renoving excess water
accurmul ated in the ﬁ?ﬁé’%g@p@%ﬁ%%ﬁt erwaler diving equipment is a self

contained underwater breathing apparatus (SCUBA).

32.  The valve system of Claim 17, wherein the underwater diving equipment receives

surface supplied breathing gas via an umbilical,

33.  The valve system of Claim 1, wherein said substantially tubular body is made of rigid

10  material.

34. ° The valve system of Claim 17, wherein said substantially ring-shaped body is made of

rigid material.

35. The valve system of Claim 1, wherein said flexible valve is made of elastic material.

36.  The valve system of Claim 17, wherein said flexible valve is made of elastic material.



alternate source of breathing gas is activated by the user. 39. The
val ve system of Claim6, wherein each of said first and second
one-way valves is a nushroomtype vade. 15 40. The val ve system of
Claim 19, wherein said one-way valve is a nushroomtype valve. 41. A

val ve syste . _under.wat er, di vi equi nt, said valve system :
conpri s?)?\‘g: %8 V%“’S ﬁ%sst?rﬁﬁ’? iCaW‘FS/i$ ?’Hﬁ?@ﬁgzgg@n%pr\,%otag@@ giPpased inner apertures,
operatively integrated between an oral nasal mask and a breathing

r equl at 8Rd Sai¢henenway valysslefingaik exaess Watendurip gathway fatthe usdpei ng part of

t he diving equipnment; nmeans for controlling the exhaust gas |evels

wi thin the diving equi pment under normal operation conditions; neans
for providing an alternate source of breathing gas for the user under
ener gen oparafd it ..and.means for repoving excess water
accumul g?'ed ?&n‘%{tltée)@&|€e\3:|[1 {ﬁlgétdgg%ﬁ’ﬁﬁé Q{Vl%g%llgrﬂgﬁ, A4 ¥alpe Pystenp corpprivng:
breathing gas is activated by the user. 42. A valve systemfor

under wat er di vi ng® SeRiakaHY “‘g?é‘laé ValveragseinhlyGneiativelysiobpled kivadeh yin @8al nasal
herein defined with reference to the acconmpanyi ng draw ngs excl udi ng

figures 1 anthagk andd8breAthiad seguinios] @of0mash dekMaLE bredinyi |
as claimed in Caim1l7 substantially as herein defined v%qtg:ﬁﬂrgg?g?%g grt

to the accommidﬂgngémlﬁgﬁ. excluding figures 1 and 2. 44. A valve
system for underwater diVving equiprent as clainmed in daim38

substanti al | .
: | y means for controlling the exhaust gas levels within the diving equipment under

normal operation ¢onditions;

means for providing an alternate source of breathing gas for the user under

10 emergency operation conditions; and
means for removing excess water accumulated in the diving equipment when the

alternate source of breathing gas is activated by the user.

39.  The valve system of Claim 6, wherein each of said first and second one-way valves is a

mushroom-type valve,

15 40. | The valve system of Claim 19, wherein said one-way valve is a mushroom-type valve.

41. A valve system for underwater diving equipment, said valve system comprising:



as herein defined with reference to the acconpanyi ng draw ngs
excluding figures 1 and 2.

42.

43.

44.

24

a substantially ring-shaped valve assembly operatively integrated between an
oral nasal mask and a breathing regulator, the oral nasal mask and breathing regulator
being part of the diving equipment;

means for controlling the exhaust gas levels within the diving equipment under
normal operation conditions;

means for providing an alternate source of breathing gas for the user under
emergency operation conditions; and

means for removing excess water accumulated in the diving equipment when the

alternate source of breathing gas is activated by the user.

A valve system for underwater diving equipment as claimed in Claim 1 substantially as

herein defined with reference to the accompanying drawings excluding figures 1 and 2.

A valve system for underwater diving equipment as claimed in Claim 17 substantially
as herein defined with reference to the accompanying drawings excluding figures 1 and

2.

A valve system for underwater diving equipment as claimed in Claim 38 substantially
as herein defined with reference to the accompanying drawings excluding figures 1 and

2.



