VALVE SYSTEM FOR UNDERWATER DI VI NG EQUI PMENT 1
BACKGROUND Underwat er diving equi pnent typically

i ncludes 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

vari ety of configurations including FFMs (Full Face
Masks), diving helnmets, SCUBA and/or the like. A w de
variety of 5 underwater diving hel rets and FFMs has
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buckets that had | ook-out wi ndows and an air supply
hose connected to it that supplied air fromthe surface
to the diver. As time progressed, these hel nets becane
nore advanced and the physilcs of diving better
under st ood. Mddern day diving hel nets have been
improved in many ways wth features |like, being ,o
abl e to be connect ed BAGKIGREOUIND the inclusion of
a 10 keep the water out and the inside of the
8 i e SERatcf ATEafl el dbresibinegeisior 6 is comnected
. gave been desi gned including emergency or alternate
Via a go3e 18 Gt dBA @R (@niadnedodider watenBriatritg ApsataaMPad @RIk or a surface
added, " just to nane a few One problemwth the ol der

supplidil vdin gntbélicabt §nderovaes ndiyink NQihrAs "BRRY Y, fidiy .
is the C02 that is expi reg by the diver lggﬁ@%ﬁ%ﬁyd&u%&ﬁ{&uramm

includifeF Rl B i1 FaES %B?k%,o @1%11%) ehiftlid ysggﬁgte f{?grosrctga h:l%f:ej .ﬁg\ iV\?i(ri]e‘ variety of

for the diver. onsufrptTon™1's (
under%%%%ﬁvéﬁf{@%’%x}e%egrgil FgM\Q 1?6% b?eglly gg%f’]f)‘{e;l rtgq géaigg%nl t?l:eld%;:g;;?neg, diving
the helnet to "flush” :
helmets were configured basically as upside down buckets that had look-out windows and an
air 31'1pp1y hose connected to it that supplied air from the -surface to the diver. As time
progressed, these helmets became more advanced and the physics of diving l;etter understood.
Modern day diving helmets have been improved in many ways with features like, being
able fo be connected to a dry suit or the inclusion of a neck dam to keep the water out and ;:he
inside of the helmet, most of the time, dry. New breathing systems have been designed
including emergency or 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

the CO that is expired by the diver can build up in the helrhet 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”
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2 the COz out of the helnet. In these types of
hel nets, the air flowrates need to be quite high
which results in consunption of a great deal of air to
maintain a safe CO2 |evel. 4$n nodern day diving helnets
or FFMs, these problens have been sol ved by using what
the A commnlﬁ known as an "oral nasal" mask. The oral
¢ d%?s Gt Qrdlchelget, Inethesei typdsyofstreihéts, thubireflonaaks wba@t td B quite high
installed on the inside of the diving helnmet or FFMto
whick essulta gatonsimptith $BEereatfeat S MioBEnGAV L s/ per
- nose and nouth. The gr;fur pose of tohrgglgt%% f%*{afgg%d;rl%?t@ IS
t aqpdinh £ of ex t gases out of the hel net
or nFFﬁgedg&%v‘%ﬁg%&?sloémsmﬁ’ﬁﬁ Rrabifans, Bayeebeencyolvedby using
htt.o a mnj num Nowadays, to conserve air, nost diving
what s CRBme rkllf’lm’_sa%% (Fph magag’ wabk. etheaoratlessah ehask & a relatively small
regul ator.”™ This is a breathing regulator, simlar to a

rubbeSQUBA thiatvis irgtailed vhaho tnsidehk et ddig MMy T .
diving hel met or FFM The demand regul ator Pﬁ\gstggéa?ﬂg%}g?t the face

of théltiveh ea@mnk hadn ' d w th h breat h : .
openi ng a gmal Ier&gs\l&/gﬂgﬁgot&]{s]\sﬁﬁ%l quégosgﬁ)g gl nagaf pagk fis to direct
nd. This spall valve is designed to turn off
the ﬂ\?\ﬁ’ e%fd‘%g‘ﬁg“sg Bo%P ok Oga’r‘?atie:{lﬁﬁ BrFIM| kgepige ithes Coe develsr within the helmet
onserving the anmount of air being consuned by the
or FEM (e minigiimme oral nasal mask itself has gone through
an evol ution. Wen oral nasal masks were first used,
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of the mask that would allow water t
reguldt@@K gahid AOhthG; r .EEMto rqugh to the
S nteri or ag? ?ﬁg{gg}regﬁ fangSSé ﬂ%&%am&‘%& &¢aplager, which can be
pel.l ed..out of the haust port of the breathing
mo“nr%)ég‘%ft%tao‘?{‘”“ﬁnheﬂwfso? %ﬁd?hw@mnﬂ Kghlatratliasal tubbehdiaphragm that

an aperture 10 in the bottom area of a
collapses inward with each breath opening a small valve that supplies the diver with air on

demand. This small valve is designed to turn off when the diver is exhaling or holding his/her '
breath gonserv'mg the amount'of air being consumed by the diver.

The oral nasal mask itself has gone through an evélution. When‘ oral nasal masks were
first used, many masks had one or more apertures in the bottoin area of the mask that Wlould
allow water that had sometimes leaked into the hehﬁet 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 régard, 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
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20 conventional oral nasal mask 12 covering the nouth
and nose of a user 14, Oral nasal nmask 12 .is disposed
within a diving helnet 16, and is operatively coupl ed
to a breathing regulator 18, Helnet water is dunped
via aperture 10 and the exhaust port of breathing
regul ator 18. Helnmet 3 water is excess water that nay

Wateh B @CaBCHMEN thabamayrhayhectontlated oo thei soosf pdriien 3¢ iBhelmet. Tt was
It was later |learned that the provision of such

later dgaendduhat(th} prdssiBeOeduch bl |, gmount
water was |eft over in the bo{S%l‘g}rﬁn@g?he?ﬁ%Fgl?lgI@?H?aﬁmﬁ amount of
watefRaK lefi T8Ued ; t r ter . was_instrunental in _
bl ocki n(gjeil:S H{eﬁ%xq%)gélgjt O‘Aé@% gl passhnaske Hhinlsft ovsr siater weagmdtrumental
i blmaks.k vhae%{?e aperture(s) and 5 contam nating the inside
8 114 dhey ieghangt gateselromuescang thealozdli masal Aask Wer (9 aperture(s) and
nasal mask configuration, and currently the nost

contagumating|the insidle of it dinieg hehad dhase axtaplidgr mushroom type
valve installed in the upper portion of the oral nasal

MBSitothed or ALSAEI0RRK! é’(ﬁl&gﬁﬁlﬁgﬁ R c,?ﬁr%glﬁy \@g%gl\(l)satl c\()?mﬁg]n?}tf used, is one

has a di aphragm resenbFing & nus !
th type valve in the upper portion of the oral
A Hégég[lﬁ’%@%}’s YO8t }Ygﬁtvé@eslﬁ%ﬂlefinatthq ¥wenpertios of thel orabedal mask. A
to flow frominside the helnet to the interior of the

mushggog)-ipg iafvenis skoneawausblee thanbainotiaphi-ye réeinbin@d mushroom. The
di sposed within the upper portion of an oral nasal mas?<

mush@@mi-type yalve il theagpey pSirowos tlfleral‘St}‘ﬁ%%k ik Brigﬁtai suéhl}gzétrthe air is

O al nasal nmask 22 covers the np nose O

allowédt to ﬁlﬁﬁﬁlﬁsi&@%ﬁ% %@lmie? ffl t§g 3}3@%@\3 (9% hd('lqr; ogal gxlpaélglltn g],aﬁg A rubber

hel net 26, a I's operativel
ul.atqr 28 | et water is dunped via an additional
m“Sh{OS’g‘béé@g LY 68 :‘kﬁf%@ WIE¥R, dhes Wpp§Tp RSO oot bre cealhmasst mask 22 is
schen@ﬁrt of breathing regul ator 28. Rubber nushroomtype

Flly shown; forpampltedn Fig. 2hOrilawesl ik 22a0vak ol %big and nose of
hel met 26 (Fig. 2). Helnet water is dunped directly

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
valve 30 bypassing the exhaust 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
ipto Fhe 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 .
source which is usually controlled by the diver turning a valve that is Amounted either to the
side of the helmet or FEM 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
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into the surroundi ng water via nushroomtype val ve 30,
as shown by directional arrow 32 in Fig. 2. Most
hel mets and FFMs presently are equi pped w t-h an
energency or alternate air 20 source which is usually
controll ed by the diver tur i ng a valve that is nounted
1 - 28 Eher to.the .siﬂe of the helnmet or FFMor is nounted
t of Ph&ARRIE S Figy healiernapair withis hslopedd yotetsheal nasal mask 22 via
alternate air enters the side of the, helnet or FFM as

rubbes Haughroonn valyg 20pTae ihcontiag alteme® 40 withBSheld s
| clfhet 36
exanple in Fig. 2, alternate air wthin hel met E%rges Sess water

built @ irside telil 26382 ot BtksufiRuitdifly Wald RE USRIV, o o)

20. The incom ng alternate al
excess water built up inside helnmet 26 out into the
surroundi ng water via nmushroomtype valve 30 (Fig. 2).
SUMVARY Exenpl ary enbodi nents di scl osed herein are
generally directed to SUNMIARYem for underwater
d}%\);i ng equi pment. I n accordance wth one aspect of the
i RYERPIaBh cmbpdimpals\disclyssd duretoamy paeslly dishat@n {ald ¥ystem for
tubul ar body provided with a plurality. of |ateral

undergpter tivieseqdapéred for fluid flow The tubular body is
operatively coupled to an oral nasal mask which is part

ofg td&@orﬁﬁﬂ’éengv'the% L p . Jdhe valve system al so )
conprises a flexi Eﬁ: eﬂéé\qtv%f élgenfql 10 %5 VABEneYSHIN otemeprises a
d OE}’ he tubul ar. body. The nounted flexible

Subsm\?@%\l)’eﬁll%gla‘é 2PY BEP\ lés‘?é‘gl a phiralitytof datprah ppartueseslapred for fluid flow.

inside the hollowinterior of the tubular body under
The tuhsilarabodypisr eparaivelyo naliplddo s am okl neegdS@askn & hEANR pa?f 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 for
fluid flow during emergency operation conditions. The sealed lateral apertures keep exhaust
gases from escaping the oral nasal mask and contaminating the interior of 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 operation conditions. Excess water accumulated in the diving equipment is dumped

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 ri_pg-shaped body is operatively coupled between an oral nasal mask and a
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15 fluid flow during energency operation conditions.
The sealed | ateral apertures keep exhaust gases from
escapi ng the oral nasal mask and contam nating the
interior of the diving equi pAent during nornal
operation conditions. The exposed |ateral apertures
b Ilow air within the diving equipnment to reach the
TR et ndde oal agel emagtound dutedibing hegsli@t #aSAk BRhe diving
during energency operation conditions. Excess water
equipaat iTheatade systéralsdi oniiseaN ifRARBL vi L
outside via the exposed | at er al ape\r[%lgef gs. !&I%ged {6r mounting within
the ridf GRS, @l%gyvvi th anot her aspect of the invention, the
val vé system conprises a substantially ring-shaped
bg&% ]_Br oVi dgd Wth a plurality of inner annul ar
apet tirEcdatiarbledrafvsris adanteditof sealnthe Timer nimgarsipppeeks b9 normal
|5_ls op(g{da;m:nvely coupl ed between an oral nasal mask and a
operagion heagditiving gande gubadeothe Fhde Ofc! fINRIS Rowmaigknan -
breat hi ng regul ator are part of the diving t q%?%ﬁ%%cy. operation
condifibs. Ik \é€al&Y Sl hAS: ' Lhexible val ve
configured for munt?n@gﬁ{ehiggp %ﬁl U igﬁﬁf’g{%%ab‘&&ﬂ? oral nasal
i Ma d.flexible valve is adapted to seal the inner
ras a%gdu Irzgr a%&"f‘ér@ﬁ Hﬁ?féqr Hg rthal diving opuipmens ndwongd inbiroals operation
Ad.and expose the sane for fluid flow during energency
condigysr iF GKpose ier amdar dpasusealledt aimwislin Wik RE equipment to reach
apertures keep exhaust gases from escapi ng the oral

the moatiaind nesekoRaciseOBERRENBY | AEY okfCndsAlt Sk .
di vi ng equi prment duri ng n%r mal ope?at@%grlfo&%orgd%lglagﬁgc.y Operation

condifléiB. P4ReECHalel NREu AN A, ﬁl@eﬁigfqrgggqy%{q%\{végguﬁ&é h(imrt]si@e via the

the diving equi pnment to reach

r.ed t he oral nasal mask during energency
eXpOSg%glﬁlgﬁ%}éﬁal a@Sﬁéﬁeﬁ ons. Excess water accunulated in the

dhying equi pnment i s dunped outside via the
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 regulato.r. The oral nasal mask and breathing regulator are part of the diving
equipment. The valve system also comprises means for controﬂing the exhaust gas levels
within the diving equipment under pormal operation conditions, and means for providing an
alternate source of breathing gas for the user under emergency operation conditions. The valve
systerr} further comprises means for removing excess water accumulated in the diving
equipment when the alternate source of breathing gas is activated by the user.

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

a breathing regulator. The oral nasal mask and breathing regulator are part of the diving
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exposed inner |ateral apertures. In accordance with yet
anot her _aspect of the invention, the valve system
conprises a substantially tubular valve assenbly
operatively coupl ed between an oral nasal nmask and a
breathing regul ator. The or& nasal mask and breat hi ng
regul ator are part of the diving equipnent. The val ve

equipsyesit ehal sloe GoswEni faBBeNBHA st ?Jroéoln'lrﬁgiélk r{ﬁ% r%gﬁaﬁ%ts kas levels

gas levels wthin the diving equi pmrent un

ithi i it nmeans. for pr.oviding an L
i SIAC SRR e B0 TRk BB i ds proviig

emrer gency. opeyation conditions. The valve system
altermaff; %‘ﬁé‘?ﬁ %fd%‘FE%tﬁ% LaEerrihe pepr underpsmergensy opssitivmt@iditions. The valve
accunmul ated in the diving equipnent when the alternate

systemoal$ @ eoropfrises ewenhs fy @a®VIng excéss Wak@thckYmiRRdYs e divf: | Quipment
accordance with still another aspect of the inventi or%,

whentth@ aNahae s6¥st 8iibf - tially ring-shaped
val 3e assgn‘ol y opergfg?ﬁ{gv 38 %ﬁ%@%pi&gge%sgfmen an oral

n and - a breathing regul ator. The oral nasal
quﬁgea%épggtameﬁg ?§8ﬁ| %Y%%‘loﬁr"éﬂlp'%ﬁcf’méfappﬂémdfrvmr@ réiew of the

equi pnent. The val ve system further conprises neans for

accorppay 1| dravwiipes ped derfallewing alstailed déssriptiort &f the idventeinyi ng

equi pnment under nornmal operation conditions, and neans
for providing an alternate source of breathing gas for
the user under energency operation conditions. The

vat o RTHER PIESCRIBTON B D RA IR "
ooy PR OGS N PRV IEEPS o FE bR el atSompany ng

d g apparent froma revi ew of the acconpanying
rawi gsg%mﬁlégﬁand the follow ng-detail ed description of the
i %venti on. _ o _ '
igure 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;

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

helmet water via ar integral valve system constructed in accordance with an exemplary

embodiment of the present invention;

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

conditions;
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SCRI PTION OF Tl | E DRAW NGS 10 The present
FELEEt Pgn is generally shown by way of reference to the
acconmpanying draw ngs in which: Figure 1is a I
schematic cut away view of a7jconventional oral nasa
system (used in conjunction with a diving hel net)

| I ng, of air/exhaust gases within the
i D140 10wk ket o e syeatieot Fegrod ahddt @murbbiey or helmo
diving helnmet; Figure 2 is a schematic cut away view of

watey detpaperssionennditiond; or al  nasal system (used in
' ' i i Vi | met) show ng the routing
conjunction with a diving hel net) gel AN

of Fraurd 6XhadsdxpRAes %fé% bPkR %Jell\?e d?ybf{ehg 9%E}gm§t withjagspciatesl breathing

path of water renoval fromt

, , K
' ic cut away view of an oral nasal mas
regu%?)g%gé@gﬁ%ﬁ%’hi n a diving helnet and operatively

to a breathing regulator with the routing of
giﬁié'u%? 7 a8 SlepemDeaDendt ot thuoizve SY@mAGE PRt 8HHi the valve system
val ve system constructed in accordance with an. o
beingjreapdlased stagbodi ment of the present | nvention; Fi ggre
4 shows schenmatically the val ve system of Fig. 3 under .

. . : i h
nomgﬁie @Psezf ?i)ﬁ/ile ?Erspgcg&g Ievtiés@ gf gjﬁ,]?v VE:I g@%ﬁﬁigggs with the valve system

. scherrgti Caor hel r?et wat er dunp operation conditions;
bem%e:{ﬁga[ﬁaé-ﬂéﬂylr PP R%pl oded view of the valve system of _
Fig. 3 with associated breathing regul ator conponents;
l%gure 9 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
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;
| 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 systern

being in a partially open state.



20

5 Figure 7 is a side perspective view of the val ve
systemof Fig. 6 wwth the valve system being in an

cl osed state; Figure 8 is a side perspective view of
the valve systemof Fig. 6 with the valve system being
in a partially open state; SFigure 9 is a schematic cut
away view of an oral nasal mask di sposed W|th| n a

d| ving 10 hel @ETAHDEBtDMQREPmml*
ﬁg HI nﬁg{ egul ator with the routing o aust gases
© Aeiptet desstipton sefeforth dretret im0 pemtticdnw &R Bk bpided/ Hf"awings is

an i ntegrated regul ator nount nut/valve system

intendeh et nulesaiption cieRempPRAE BmbbdifeRs Qb cﬁ)iﬁgg(ie%l %stsesent the only

enbodi nent of the present |nvent|on |gure
forms Chermtitic ahd v, t ed re or mount nut/val ve
system of Fi ge)&ﬁlg)ldrgdgrf% ({J@F@%n y © fensictofaped/odurilized. The
r at Qns; ure 11 is an expl oded vi ew of
desc&ﬁ g k e@ Ftﬁttﬂfﬂ%qnéﬁ‘ﬁﬂsa@ért hrénarenceof sieps foe copstem@hind operating the
Fig. 9 with associated breathing regul ator conponents;

exempiagn cabedimentsaintcopnemion et ih allshawd Snbolndh) v e
of Fig. 11 with the valve system bei ng in aﬁg cﬁ §’¥'§1ﬂr s to be

destadeth t f
undesstadethagiite Firfisl lof %ﬁﬁl\}ﬁeu@ ftnﬁdﬁpﬁ? B8 &6 ec%dev e?;/ Igﬁglv l%oaqp@m)élshed by

val ve system of Fi 11 wit val'v
differdeft I te TAI LED DESC_RI.PTI ON The
HeGet glln‘?@d’éfn g@]g é%(%t% 8’!’?0 é@?nq‘esrt? CrerIwpasedcwithio g spirivadchscope of

e.a ended drawings is intended as a description of
the pr&ﬁ%@’rﬂ;‘?&fl O%nbodi ments and is not intended to represent

the only
Some embodiments of the present invention will be described in detail with reference to

a valve system for underwater diving helmet or full-face mask applications as generally 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.l
In the figures, the drawings are not to scale with like numerals referring to like features
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 be 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 mountmg a Imcrophone as well as a frontal opening 39 (Fig.
6) adapted to accommodate a standard breathmg regulator mount nut 37 (Flg 6).

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

mount to Qral nasal mask 34 via nut 37. Regulator housing 41 is adapted to receive a rubber
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forms in which the exenplary enbodi nents may be
constructed and/or utilized. The s description sets
forth the functions and the sequence of steps for
constructing and operating ¢ he exenplary enbodi nents
in connection with the illustrated enbodi nents.
However 0 be understood that the sane or
KU RIEATT O WV? 6‘3 é{‘ﬁgé n3 - 40 dhas dy oriendeds tnaiiovb extmostomds Bb@chser 40 to
by different enbodi nents that are also intended to be

exit hr.q@tbmga@gelatm 38ndefinirtpea spin éthaddtdas %@ﬂh@a?f%nq;{%% Br 22N Regulator

invention. 10 Some enbodi ments of the prese nvent’i on

housinig 141 1@@156’@&5[{&%@&&%1?&@{1&& Pl}éef ez{se(ﬁg |5 a val ve

system for underwater di Vi ng face mask

oy nerall.y shown in Figures 3 - 13.
gg&l{'n%?wgﬁg Srr@‘dﬂ‘?%e“? &n “%/t%ﬁlu‘faé‘ée Hi§mot2 dtigs it atjemdof mushroom-
invention will becone apparent fromthe ensuing
type d‘@g% A7 $Figan3 or6) apassing| mezin eeithublygas adivagi43g ThBSyater dump pathway
invention. 1In the figures, the drawings are not to

is geseralle siwwh Hyl Hedtion®r &réw 4l B HiJ 3t K Lur es
t hroughout both the draw ngs an(gg't ﬁe&dleg'cﬂ%ﬁ%gw ype valve 47 is

ew of nasal nmask 34
mou&%cgg%\glé% ?I%Lﬁét | wvﬁg}'ehsé/istﬁ'@tﬁé@{ Oﬁﬁfde%ﬁéﬁ'a‘w \nglmget water and
led to a demand-type breathing regulator 38. Oral
exhauﬁgéfes nQsfxiB 4lyiag helsagti Huinsel the sumoerdinghsateo uiFie. a8)d An auxiliary

nose of a user 40. Oral nasal mask 34 may be made of
exhausi gastnaghwat B (Rigy 8)- 4 Hefirrd i tibtegdal R Sfsteny it BGd fnﬁshroom—type
rubber. Oral nasal mask 34 includes a side ao openi ng
valve3F. (Fi g. 6) adapted for mounting a mcrophone, as well
as a frontal openi ng 39 (Fig. 6) adapted to

a br eat r lator mount nut 37
(?:’.9 %%Z@‘Er AP 98 ha et e Presen Toyenting nessal vaive
svst 34%)a§ 6) adapt ed at one end to nount to
y8 eIBr | |- fhSumagisey .aasuhmnt@l;ly tebatar| body rd8h@is | ) gndde fr6m a rigid

adapted to receive a rubber

© 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
(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 S0 (Figs. 6 - 8).
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9 nushroomtype valve 44 (Figs. 3 - 6) that is

oriented to all ow exhaust gases fromuser 40 to exit

breat hi ng regul ator 38 defining a mai n exhaust gas

pathway 43 (Figs. 3 - 4). Regylator housing 41 is also

adapted to receive a standard di aphragm 45 (Fi'g. 6).

Hel et water is dunped via an integral valve system 42
AnnujariggeoveBs isg)sed el nzoumti st seinorl yipeal adsk S44@hiciig §u1ta'ﬁly apertured

6) bypassing mai n exhaust gas pathway 43. The wat

(not stHow) fatvve@h pdrio® SN | bytmefagpn by directional arrow
49 in Figs. 3p and @Fl\gsh%/oomtype valve 47 is nounted
em 42 and oriented

nte ral val ve_s
to aﬁ’lt‘3 ‘F {Brv\)élfl% At g fgar %@% g duegrabansylar flange 62 (Figs. 6
hel met 36 into the surrounding water (Fig. 3). An
- 8) adapieq ifag jrougiing 08ic Yasinisriohwall Sitfa¢bfselntet 364)n ioSe embodiment,
defined by integral valve system 42 and nushroomtype

annularoflamge\@ i Zcreted 20d Gedad6oWhé Mi@fbrexsERl aF bﬁe%ﬂﬁéjﬁm shell.

of the present invention, |ntegral valve system
Other(xﬁbélﬁ 3 §t}n Lyt body 48
CEra % f?fé‘ﬁr{ag%?ﬁ@ﬁ A8 B e s oy e witize,
Cc and/or .the like. id tubular body 48 is
prov1cPe|g1 OWC% QHehmeingng B?el?rP%tFi? fgt gqmt%tﬁ@ﬂathedp@ﬂdm #op&and: spirit of the
( 6 8) adapted to allow air from an alternate
Pfesefﬁé%l‘fe@@OWG 15 (Figs. 3, 5 - 6) to reach the user's nouth
and nose (covered by oral nasal mask 34) during

eRExgdneylve 56 had A bniiddrabp 98 gﬁggp@r 8j &(ﬂlg'sgugelﬂqlqln"i‘gunl? sec¥lrely onto

48 is provided at a front en
outwafﬁi(;l? LH@%@#%%% Yfé%( p@logf Hg n%b llgP P’O_ﬁ%@ glg %‘lexlﬂg*e A v§ 56 also has a
bt S5 P i) ) AT i o S oot g st of b
body 48 completely covering lateral apertures 50 (Figs. 6 - 8) from inside. Tubular valve body

60 is disposed under annular top 58, as generally shown in Figs. 6 - 8. Flexible valve 56 may

be made of elastic material such as natural rubber, synthetic rubber and/or the like. The elastic

'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 no departure from the intended purpose of the present in\‘fention.

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
to keep the CO: gas exhaled by user 40 from escaping oral nasal mask 34 and contaminating

the interior of diving helmet 36. Flexible valve 56 is in a “closed” state when its tubular elastic
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ao body 48. Rigid body 48 is also provided with an

annul ar groove 55 (Figs. 6 - 8) that is disposed

bet ween outwardly protruding lip 54 (Fig. 6) and

| ateral apertures 50 (Figs. .6 - 8). 10 Annular groove

55 is used to nmount and seal “oral nasal mask 34 which

is suitably apertured (not shown) at a bottom portion
body P equpetely) coveer Godls) Hiral afertbﬁvdysﬂﬁoﬁlsinﬁiﬁevég E?{E?ﬁllglad icted in

rear end 53 with an integral annular flange 62 1 gs. 53
Fig. 7. 8) adapted for mounting onto the interior wall

surface of helnmet 36. |In one enbodi nent, annular

fl i<sy.screwed and seal ed onto the interior

sur %ggﬁg? @%éaﬁa\‘,\‘ﬁ% ralpasglpgsk i) yia many exbausiganpatbvay 43 (Figs. 3
_4 rmunlgi ng. tubul ar body 48 onto the helnet or FFM shell

- aYChés 013 auxiliagy exiyush gadquitheuay FE10(FIBI 3 MOuNgidp theBR2Snfving the

not deviate fromthe intended scope and spirit of the

passage efe@0: | gneeticdion. thel BN - n.annul op
58 (Fi gs.m - SL;gnconfi gu%gm%é%bﬁr/rggﬁr?g@g%@g 3?0@‘(“@ ({i’@' 6) and

I r i | Q.04 (Fi9. 6) of rigidtubular
muSh?gdy g.vxgﬁeﬁ%' ?x%é\)ea’é@ %‘i("é%g H&@g §8 1R ghilospd by, &aled CO,

Figs, 6 - 8 nfigured to match and seal against the
£as ﬂ."‘r?n‘gfﬁ‘l ek ‘5‘8@‘ %‘? thet Prspesrthrongl sheddllowriplesbeby rigidvidy 48 (Fig. 6) is
| ateral apertures 50 (Figs. 6 - 8) frominside. Tubular

- preveyig(l \fonp prfpring (hei istetios pbatetds ek 1@k rm?%(ﬁ@%igﬂ%re completely
Ry

generally shown in Figs. 6 - 8. Flexible valve
covertb(serlde) @f Rl iasitie &y WL st ural rubber, .
synt heti ¢ rubber ahd/ or the IF;{’&Q?%?%‘};%E %ssg?ngra?l&asﬁlgwpdp Figs. 4
and 71 S suitable for valve use in accordance with the

general principles of the present invention. Oher
Vtﬂlve "ﬁ’ﬁ” al &i% or, conbi nations of materials nmay be
ut 1'f PP of et énainagd agiligrya sxhdver gasi ity dpoitiled CO, gas
. fromthe intended purpose of the present invention.
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 recoguize that the two (main
and auxiliary) exhaust gas pathways may also be viewed as one common exhaust gas pathway
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 bddy 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
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Under normal operation conditions, user 40 inhales air
froma main air supply via breathing regul ator 38
(Fig. 3) with flexible valve 56 (of integral valve
system 42) being closed z&2to keep the CO2 gas exhal ed
by user 40 from escaping oral nasal mask 34 and
nasaﬁgg;]?gm#nati ng tdg% interior of diving hel net 36..
SlacHposedspertares 50 &Figch Sidi t i.ts
tubul ar elastic 11 body 60 cgﬁngl gfgglt%%%%%y(agesgpgly pathway 59

(Figl &) foralseAp@! THE Bfesiife f i as general |y depicted
in Fig. 7. The9e>§hai3 é@%%&%ﬁgkp?tsﬁg?we%%éﬂcomalternate air -
150 FGrc)d ' xhaust gas pathway 43 (Figs. 3 - 4), as
a0 Wéﬁdr‘é flelfet Wafeh Boy ilgrw%ﬁﬁ%{eg@d%wawm Yin@yp&std (#Fe@s apetures 50, as
4%‘ wth the latter involving the 5 passage of CO2 gas
geneflpyoigHnipedirestipmahaiinwedd @ig. 5. ri gi d tubul ar body 48
(Fig. 6) and nushroomtype valve 47 (Figs. 3 - 6). Wth
bx
f | bxiabtoedareb ve&ithGandthed {éug,iﬁ "’ &fn? ex ed C02 gas
fromoral nasal mask 34 that ga%ré{és R?toﬂgﬂk? HEC38t |1Bvgntion, an
integr RE@TBr04thRb Fdoliqth 0 48 (Fig. 6) is_prevented from
gclrent er irng t efélg%%agnrri gg%g? nﬂgi"ﬂg‘f syBiem; 40| mchidas a flexible valve 72
tures 50 which are conpletely covered (sealed) on -
Open?ﬁ/g[yi R ngeg foa §‘{P_S@PH?HYerla%’p‘h&pe@ abdye 78 qHipgs 601 -a3). Flexible valve 72
inclu ?esn%e%‘g)lulkaﬁqr;{?%dlﬁn_lﬂgg? 43 ﬂ10@andf 7. The ’%al lability
ausig frafyy flexwadhst-1igas or .
exhal ed COz gas during nornal operéti o%d%)gongﬁgsls'oﬁs 13). Flexible
valveh#l psmade ot elabie n@ieh ' I breat hi ng for user
Al &lchOR YRl lebberAs Iglﬁ%n@k@q ancHor the like.

40 and | owers breathing resistance.

The éiskstichg t@i"él ; . ogni ze that the two (main and
auxi | | %r)} lgf%ﬁg%g %%%%%PWCW&%C@ With the ganerad priasiples of the
mon exhaust gas pat hway, 15 in which case the

C
presegﬁ%'/?]ﬁlgpy portion serves advantageously as extension o

trﬁeinrmi n exhaust gas 4
g-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 78v is further
configured at a front end 82 to mount to a breathjng regulator housing 84 (Fig. 11) via an
appropriately configured opening 85 oﬁ a diving helmet 87 (Figs. 9 - 11). Breathing regulator
housing 84 is adaptecl 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 mulm apertures 92 disposed between inner lip 90 and the interior tubular wall

_ surfa¢e of rigid body 78. Inner annular apertures 92 are adaptéd to allow aif from an alternate
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pat hway. In case of enmergency or under hel net water
dunp operations, user 40 has access to air froman
alternate air supply. Alternate air enters diving.
hel met 36 via port 46 (Figs. 3, 5 - 6). The incom ng
alternate air forces flexible elastic valve 56 to open
. due to assgci ated pressure 20 increase inside hel met
alr spyreesye gedchctiel yser sutmobidr awl agéd ¢c e S
for‘cegéto flex ?nvvard (within t%edﬂoﬁ}oel\dl %’a/qﬂﬁ‘t glfgsla!)fm&k 79) under

emergélgiyd)rﬂﬁﬁﬁet%telﬁdﬁgp Bé]e‘?mdn?t eral apertures 50 exposing
uid e

the sane. for f try, as generally depicted in

Fi 8. terpate air fromhelmet 36 enters oral

12&3%%%%‘1%?%&‘%’1? ‘é‘&i“\?flﬁg‘é&%s@@elap énd ecusel Gethifiiefpsti® ubular member
76" Erov_i gelenq an _emergency air supply pathway 59 (Fig. 5)

of fexibiceralue 727 Re gonesliusiowmar Ease DSV HCRRE ARl #Re body 74 (of

caused by inconmng alternate air also forces hel ne

flexiblatvatveoI®) i§icohfighiee 6 WobQUE: g . Vi a exposed
| ateral apert urg'i 50, as ger%%SW Sgsgiw%r B?mﬁar apertures 92 when

tubulfdt FReIHELAG! ; 4 Eig. 3). In accordance with .
! anot ﬁfg?ngelﬁ%%é{r%yye%g‘é%?ﬁ@ﬂt&w lﬂﬂwgo-pRl%‘émngrShmdt basly, 78 is also
an, ategrated breathing regulator nount nut/valve
pmv@%?"étﬁ] Wgr u%és? To(FigseRibI® thatl previdss acepsridtthy Qhderside of inner
1coupl ed tg a substantially ring-shaped body 78 (Figs.
anauign aperggs 97| dwindhresloalV & dighosédldriiBste o ?éé%’ ﬁ‘rso'@"b ioi
76 rising froma flat washer-| iEe body 74 IL'-élhgs._ lg.?fl) of rigid
ring-sh3ped Bddgxigbl e valve 72 is nmade of elastic material
such as natural rubber, synthetic rubber and/or the
sui table for val ve use

! :y‘rgg% ggré%ﬂg)g%%a%}%h'cg)ﬂciﬁé@s; ié’?‘lf':fl i(ﬁ)‘, nhglep aiéﬁQm atihain air supply via a
breatff 3 Eater [§F' tp,':lg:n 'g).,?gq”e%{hfngf‘r‘égﬁaﬁ? A &éd':e's gl:;»hﬁ;gl - (;isg) . 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 CO: gas exhaled by user 100 from
escaping oral nasal mask 79 and contaminating the interior .of diving helmet 87. Flexible valve
72 is in a “closed” state when its flat washer-like body 74 completely covers (seals) inner
annular apertures 92, as generally depiéted in Fig. 12.

The exhaled CO: gas exits oral nasal mask 79 via ;egulator exhaust gas pathway 104
(Fig. 9) that includes passage through the hollow interior of rigid ring-shaped body 78 of
integrated regulgtor mount nut/valve system 70 and associated mushroom-type valve 86. With

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
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and/or the like. R gid ring-shaped body 78 is

configured at a rear end 80 to. operatively nount to

an oral nasal mask 79, as generally illustrated in Fig.

11. Ring-shaped body 78 igfurther 5 configured at a

front end 82 to nount to a breathing regul ator housing

4 (Fig. 11) via an appropriately configured opening
ADIUES A5RTLBICE 9] Wichh etenestigdtely Fogared Gsealelil by fR @abidrIke body 74 (Fig

regul ator housing 84 is adapted to receive a '
12). mushroom type valve 86 (Figs. 9 - 11) and a standard

di aphragm 88 (Fig. 11). As generally depicted in

r ' 1 -1 ri ng- shaped body 78 is
pf%\?‘{agggﬁ%‘“%g?ﬁi‘fyaoﬁf ‘f‘%ﬁ‘ﬁfeﬁé@ﬁm&yf dymnp, opgyatiqus; wserilgo has access to
. .recessed inward relative to front end 82, and a
alr Loy i pjigrpate G SRl AdiermAtanir apiers: diviag 1@Bneli8Tpas ert 106 (Figs. 10 -
between inner lip 90 and the interior tubular wall

11). Slief mceminfy aliegnate adYoré®. fbARE! AW Ae 8P .65 92 i
are adapted to allow air froman alter neat eqﬁsdﬂegi C}U% to associated

BEUne RalOinki u : h _and se (cgyered by
P oral nasal El?rgg me?eg)g% (glrfﬁ:a%ryrhlﬁraé g’r?gv r'g'?(e ﬁ@%bhgg Il to flex away
operations. J.nner .annular lip 90 is configured to
ﬁomﬂé‘@%ia\/ ‘ﬁg’h%Pe%E‘iﬁr‘Je’fl PPERSInG sanader Ruid gntuy.cas penerbbly depibted in Fig.

of flexible valve 72, as generally shown in Figs. 12 -
13. Akernpte it fhoah dasidei helmoo8Y enter ofal sl RaskbY® vi@hMRIA Dot 77 and
is configured to cover conpletely (seal) inner annular

exposedemnulne spedRirsd o) proiidih@an BRERRNY Gy | ne ed
on inner lip 90. R gid ?i ng-g%gpcé%g%gg%; ﬁ;gﬁgggﬁggm user 100, as

geneRIIPVILARH ¥ .aﬂ).al'ﬁlﬁ Ol (ELas. - 10) that .
prgw des accggss to t é%%%lér'é‘frg%seowsﬁ%ﬁ ntk@?metagﬂlﬂaﬂﬁed by incoming
alter eegutrur es .92, nular slot 77 is disposed proxinmate to
AT P BCqsEhjmen yteg fouf i(intqy the, susgpusriag edatbn dyia Z@nular 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
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 eciuipment 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



10 Under normal operation conditions, user 100 inhal es

air froma main air supply via a breathing regul ator

102 (Fig. 9). Breathing regulator 102 inecl udes housing

84 (Fig. 11) with associaiged nushroomtype val ve 86

(Figs. 9 - 11). In this case, flexible valve 72 (of
regul at or. nount nut/val ve system 70) is

assembﬁéﬁooa]ﬁ% Raupndiy b offiss seitabde eempynegiseandi@omitedals, as long as
escapi ng oral nasal mask 79 and contam nating the

there 1smosie|pantureffrcdn wienigichéddirpddé andfkseopic W ehevistbset infentich. | N
"closed" state when its flat vvasher-llke body 74

CQ‘H@|@&§1 Yar OMEBY I er s 9
as genergl |5§ depclﬁlg?e élcﬁlcgﬂé@elieéeﬂ{]}ﬁ)e eXh f[)l&?ﬁ gusé@fl’ve of the
s. or al asa mask 79 a, reqgul ator exhaust gas
gener%aﬂr HRHRFS b © Piepet “@)eﬂ?%wqfww erégn wadidigeions mayhgremteyed that
hol | ow interior of rigid ring-shaped body 78 of .
would; Wﬁ]ég wathigthe ég@peéﬂf(ﬁhe myenttonnihisy dﬂyV\wysqf&b(exﬁpIEQbartd)t of limitation,
associ ated mushroomtype valve 86. Wth 20 flexible

alternatilev @odBerirAtichs” GhBSaR' wiliddE, me)ﬁt’@drﬁﬁlcg%ltﬂaﬁhef rt@g@hgﬂf@ herein.

nasal mask 79 passing through rigid rlng shaped

Accorgﬁrg \)’ Sthé Eﬁ%\?ﬁ%? ng F}:l%g%%?%g 65? ?l&}sgrgtl :ngttrqng{ught% be a limitation

th onpl et eI y covered (sealed) by flat washer-1ike body 74
CI0Fi g. 12). In case of an energency or under hel met

wat er dunp operations, user 100 has access to air from
aMoaa¢aver,nalt ¢eraisrshould phey intodpteasdniat e iroadesit @sSibl Mbir consistent
hel net 87 via port 106 (Figs. 10 - 5 11). The incom ng

with tB¢ cedibal B phrtichiaF, GBS tdrh@Xichhfrifls 8Shi O A &
due to assgm ated pr essure |§cr ease i nsl YS%%ezshB@dg[% ﬁterpreted
£ i her-1ike body 74 is forced t

o rel R0 bl ComBRnUES s 8 ity st e s pigetineethat the
sage for fluid entry, as generally depicted in Fig.

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

variations come within the scope of the appended claims and their equivalents.
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13. Alternate air frominside helmet 87 enters ora
nasal mask 79 via annular slot 77 and exposed annul ar
apertures 92, providing an enmergency air -supply pat hway
108 for user 100, as 10 generally shown in Fig. 10. The
pressure increase inside helmet 87 caused by i ncom ng
alternate air also forces helnet water out (into the
surroundi ng water) via annéﬁar slot 77, exposed
annul ar apertures 92 and nushroomtype val ve 86, as
general |y shown by materggg thway 110 (Fig. 10).

I ntegrated val ve system '?EPQ%? 9 - 13)

advant ageously | owers the nunber of 15 conponents
needed to construct a valve system of the type

1.  9gangfiwd | riel: d_.shown in reference
D b a7 U R R o SR ikt e
A person skilled in the art would readily appreciate
that ¢ hauinal {PoplaR ety proxided sdtn Pluraw;(eﬁg lgtmaliapeﬂtums adapted
various enbodi nents nmay be adapted for use with a
for fluid)flows saié swhsttatiglFMpular SQLBkeinSopdraGry eoupes gy a8l mask
- Breat hing Apparatus) diving equi pnent and/or the |iKke. ’

the or@thasdlendik \befig mmﬁgafviﬂgédﬂﬁﬁt;i dhgaccordance with the
present invention may receive surface supplied

br eat hj : ' il ical .. The val ve system of the
pr esenif1 ﬂ?ﬁ@%ﬁx{aﬁ? ﬂc"?%gé %g fqrmouriting i, ong gpd (ffisaid sipspantially
tub 1agd/or With ot her suitable.coqggnents and/ or materials,
ulag, body, sgidfaounies tlexible yvalveleging adaptedsip seal shid ltatabmptetires from
. .. burpose and scope of the present invention. The
inside gheshdloat nteasiv od said mulsstateially tibathr bedy ufthh @¥ANAPeBOL L¥nditions
illustrative of the general principles of the present

and expoyeitlid Rferal\Vipetttes folemhid TowP8lirfdeGahd L ONEai
that would reside within the scope rg?ﬁ?f@é(r!aﬁg%g Cgfons, said
sealed el aﬁ’é{'tu\f\@yke%f)inﬁ)%%s? gasgsu hoﬂloetscgpfingl {hrepotr tnlagarf mask and
contaminating the interior of the diving equipment during normal operation conditions, said
exposed lateral 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 lateral

apertures.

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

h]halation of air from a main air supply via a breathing regulator during normal operation

conditions.
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alternative configurations may be utilized in

accordance with the teachings herein. Accordingly, the

drawi ngs and description are illustrative and not neant

to be alimtation thereof.j7Vreover, all terns should

be interpreted in the broadest possible manner

3 CQ]QI?FLSEGN .0 with the context. In particular, the

" tettfsY? EotsiemseiClaimd, waenepy ths braxthisd) faglittdags operatively coupled

bet i nter p_raczt ec{!lh asle;ag erring to el ements, conponents, hor

etweemghe of ah nasah ansk SIS DnERSA l the
referenced el enents, corrponegﬁél,veg?gis@g&{}%ﬁyugiaway from the

breatRing $8iflatoP" utilized, or conbined with other elenents,
conmponents, or steps that are not expressly referenced.
Thus, it is intended that the invention cover all
enbodi nents and vari ations thereof as |ong as such

4 e%od‘;gbrrgnts and 15 variations cone within the scope of

-+t hidlCagperreidmadiailamn Anvhéni the 6pethia
1. A valve systemfor underwat eg di vilﬁgg@aegﬂtgﬁ%@%%ﬁla&m and

said fual yie-Sysi A & I Sk S i.al |y tubular body
provi ded with égmglaulﬁg@%txyl}&g? g%aéaﬁ%arya%gbﬁfet%%s adapt ed
for fluid flow, said substantially. tubular body being
operatively coupled to an oral nasal mask, 5 the oral

5 nal%%l {msk bei n%ép_art of the diving equipnent; and a

C o fIEKIBIYE SYHPROTEdim uwkdeinsridrmbisthitingly orfutar oy & shefiively
said substantially tubular body, said nounted tlexible

couplghbetwepreihepradapd] ethsk ans @abeondidge WAk &) fro
inside the hollow interior of safaﬁgugg}teéﬁ{%ﬁ%pﬁélsgss uﬂnaway

from thelyghlatasf1Galkunder normal operation conditions and
expose said | ateral apertures for fluid flow during

emer gency operation conditions, said

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

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 exhaust gas pathways

help reduce the exhalation work of breathing for the user.

8.. The valve system of Claim 7, wherein said flexible valve is in an “open” state during
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.



10 seal ed lateral apertures keepi ng exhaust gases from
escapi ng the oral nasal mask and contam nating the
interior of the diving equipnment during nor.nal
operation conditions, saidigxposed |ateral apertures
‘allowmng air wwthin the diving equi pnent to reach the
th and nose of a user covered by the oral nasal
9. nalhe wive sygteaned (Gaime §, whereit dltsmatoaid iffoiroinside WEdi®ing equipment
excess water accunulated in the diving equipnent is
enters| theperal masdlshabk Wi said skbs&K R ' ures. .
2. The val ve system oflbeI ai %%%pﬁgé?tovéﬁ%%??ééﬁgﬁP? air supply
pathw#! € teusk? @ "cl osed” state during inhalation of air
froma main air supply via a breathing regul ator during
normal operation conditions. 17 3. The val ve system
of Caim2, wherein the breathing regulator is
0 ogﬁétat ibd\éely coupl ed between the oral nasal mask and a
. f iThstvabiesystam ofdllvien Dy whertidthé dre felstilia %ﬁmr‘ :
the breathing regulator. 4. The elgl?sgveelgsyg!)tri]!érl\n@g?ﬂ;l ar Ry
breatBing WL t he operatively coupl ed breathing regul ator
and 5 said first one-way val ve define a main exhaust
gas pathway for the user, 5. The valve systemof Caim
4, wherein said substantially tubular body is
og@gati’vely co\uﬁgl.ed bet ween the oral nasal mask and a
s ed6Yalve sustam Pl drived ovheseinedidt roopsakiddibie d ameayciudet @ielastic
the oral nasal mask. 6. The val ve system of C aimb5,

tubulagthedg iconfigveedtl dealsaicniaesial Qpe@iires &logh RRPAL atel % iR '
10 tubul ar body and said sgcond one-way val vogﬂo e]?ﬂ%ﬁgk §ﬁsa1dv

11.

- substzakiily bbbl BSEAHRder 3BSmAVpBUAYn LONaidlE.

10

12. The valve system of Claim 11, wherein said elastic tubular body is forced to flex away |
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).



user. 7. The valve systemof Caim®6, wherein said main
and auxiliary exhaust gas pathways help reduce the
exhal ati on work of breathing for the user. 8. The val ve
systemof Claim7, wherein sakd flexible valve is in an
"open" state during 15 inhalation of air from an

al Lr_s .y soyrce duri emer gency operation
15. coxﬁg‘!rE ?@Iéeﬁss&ené 8F§Pa§‘¥?dp |W%§561%aieé%nﬂgw@teai vifg EQuipgersds a self

flexible valve to open due to associ ated pressure
contaiped wilepvates brgathingapgimins gSEHBAYnent . 18 9. The val ve

systemof Caim8, wherein alternate air frominside

the diving equi pmrent enters the oral nasal mask via

sai d exposed | ateral apertures providing an energency

16. aif for .the user.. 10. The val ve system
o Tho e ?Ste\%ﬁéfgﬁmtlh&hﬁe&ﬁﬁi%&ew@&ﬂ YiBg equipment receives
demand- e .5 breathing regulator. It. The valve
S“ffa§9§‘ﬂ§1(ﬂﬁe@¥?%ﬂa{%@,Vlﬁﬁ@ﬂ@bﬂwghi d nounted flexible val ve
i ncludes an elastic tubular body configured to sea

said |ateral apertures frominside the hollow interior
of said substantially tubular hody under nornmal

17. opgnalveQRsteRnek ﬁﬁ&?@atellaiv}n%}c@ﬁe\ﬁﬁ s%?ﬁs\;a?v@ds%tgrg]f cfz%)ig}rgrl%lln’g:

wherein said elastic tubu y I's torce

away O.from.said |ater L ertures within the hollow

interi cl)arsuzl))fsglrsﬁéglg' ré%gl{agﬁ‘? %CSJIORIOY@B% Patf apiesaliyof inner annular

i nconing alternate air under enmergency operation
apertegﬁqd]ﬂggt%gqr fhind flgwe sq,lé|sv@taglygld3ermg$he(ﬂeéﬂ3mlﬂbeim@ ep&htively coupled

t he underwat er diving equi pnent is a diving
between an oral nasal mask and a breathing regulator, the oral nasal mask and breathing
regulator being part of the diving equipment; and

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.
‘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.
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hel met. 14. The valve systemof Claim1, wherein the
underwat er diving equipnment is a full-face 15 nmask
(FFM. 19 15. The valve systemof Claim1, wherein the
underwat er di ving equi pnent 20s a self contained
underwat er breat hi ng apparatus (SCUBA). 16. The val ve

syst em. of ai . rein the underwater, divin

18. eéﬁﬁe ﬁ%ﬁtsyfgg%‘é{{]\éé‘mwgﬁ rYhgzein sud dlex e yaleaistn ﬁg“cgg “vitate during

. an unbilical. 5 17. A valve system for underwater

inhalagioniof girdfeermn prmain airsapplywad the bsaasitingrepampiri a8t M8 holBw interior of
substantially ring-shaped body provided with a

said spbatariaily Yingfshhpyacdods i d for fluid
P tiall) S shhaods F%}Q norils gﬂé{el?%‘gg@&&'gu ng
operatively coupled between an oral nasal mask and a
breat hi ng regul ator, the oral nasal nask and breat hing
regul at or bein% art. of the diving equipnent; and 10 a

19. ¢ [lgivelve sysirme &gﬁm burvdeereio thebreathinggegulathi is apaiatively coupled to
substantially ring-shaped body, said nounted flexible

a onewvedyvellweorixnictcta paediliio as@alfrons e brédMIBE repMHbAr
apertures of said substantially ring-shaped body under
normal operation conditions and expose said inner
annul ar apertures for fluid flow during energency
operatj on condi.tians,. sai d .sealed i nner annul ar

20. aﬁilﬂvafrvsgﬁ!gaaf :(#éalgk]rpa ereja deonerativelycouples freathing reghlator, the
nasal mask and contam nating 15 the interior of the

hollow jisyterigy ecfaidosubstantinllyi ning-sheperehodyp endagaid oncwayl ivilv© dstine an
sai d exposed inner annular apertures allowing air

exhausi gasipathiwag fdi thengerequi pnent to reach the nouth and nose

of a

21.  The valve system of Claim 20, wherein said flexible valve is in an “open” state during
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 syStém 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

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

ring-shaped body.
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23, aich%ze \ﬁs’ysq;plaoﬁ((ﬁl@h@,

user covered by the oral nasal mask during energency
operation conditions, wherein excess water accunul ated

in the diving equi prment is dunped outside via said

exposed i nner annular apertures. 20 18. The valve
systemof Claim 17, wherein Said flexible valve is in a

" state during i nhalation of air. froma min
2avhireiy altetpatecaiofromridsidd thelidyihg wquipment

interior of said substantially ring-shaped body during

enters thernahl mapalmaaskoria said airulonsot ad@ said BLposad ¥RiesY i
Cl ai m 18, wherein the breathing regﬁq ator 1S ﬁﬁ%s%owdmgaﬂ

emer atr ovi a one-way valve oriented to
%gfg fIu?@ygﬁgﬁﬂlroﬁ?@ﬁgébreathing regul ator. 20. The
val ve system of Claim 19, wherein the operatively
coupl ed breathing regulator, the -hollow interior of
said substantially ring-shaped body, and sai d one-way
24.  dihgevalistsypiemeof CleiundTiswheyein thabilesdingfrogulibe isUS@mandtype
The val ve system of C aim 20, wherein said flexible
breathiaf vegulsiod. n an "open" state during 10 inhalation of
air froman alternate air supply source during
enmergency operation conditions, said alternate air
forcing said flexible valve to open due to associ at ed
25 pgﬁésuLe increase inside the diving equi pnent. 22. The
- val ¥ eAeSYERIGR (rim A3, ophercip sridimpusted flesiths valne inmelhidys a
rinﬂ-shaped body is further provided with an annul ar
substayitighly flataivashendilit hodystatfigpred\tb eda grid GERF endu@artdperiures of said
underside of said 15 annul ar apertures, said annul ar
submaﬁﬁﬂyb@g@ﬂqﬂh&ﬁﬂ§@ﬂmﬁﬁﬁ%mgggﬁﬁﬁﬁngg&ﬁggg of said
substantially ring-shaped body. ' :

26.  The valve system of Claim 25, wherein said substantially flat washer-like body is

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.
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21 23. The valve systemof Caim22, wherein alternate
air frominside the diving equi pnent enters the ora
nasal mask via said annular slot and said exposed inner
apertures providing an er& gency air supply pathway
for the user. 24, The valve systemof Caim17, wherein
t breat hi ng regul ator is a demand-type 5 breathing
29. EEE Valyg pystein of ?ﬁf’émv]éﬂ, Ve thenderwatesidiviag equipmetiina diving
said mounted flexible valve includes a substantially
helmet.| at washer-1ike body configured to seal said inner
annul ar apertures of said substantially ring-shaped
body under normal operation conditions. 26. The val ve
- systemof Caim?25, wherein said substantially flat
her-like bo .S 10 forced to flex away from said
30. .mﬁ’ﬁ% valyg ﬁ%ﬁ? Ogg?éﬁ% e dVhstein tieqnderyiates qiyiag pquipment is a full-face
ri ng- shaped body by incomng alternate air under
Qﬁﬂabency operation conditions. 27. The val ve system of
A aim 25, wherein said nounted flexible valve further
i ncludes a tubul ar nmenber configured for nounting
within said substantially ring-shaped body. 28. The

v . A wherein said substantially
L YR Saby SR O i, Wl B Bl GG P BtomSaat el
' .né# ,f%%ncti onality. 22 29, The valve systemof Caim
contaiged ungery et breping AppaisdSCHBMng equi pment is a diving
hel met. 30. The val ve systemof Claim 17, wherein the
underwat er diving equipnent is a full-face

mask

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

8

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 maferial.



mask (FFM. 5 31. The valve systemof Caim1l7, wherein
t he underwat er diving equipnent is a self contained
underwat er breat hi ng apparatus (SCUBA). 32. The val ve
system of Claim 17, whereid the underwater diving
equi pnent receives surface supplied breathing gas via
an, unmhi i cal . .The val ve systemof Claim1, wherein :
37, SEneVaus i Pgﬁia}m%bwﬁwﬂbﬁa&aﬂ@l%@é s9id gxpgpad inperapertures,
material. 34. The valve systemof Claim 17, wherein
and saichpre-wah yalaadefind an exicesy veltephpomywaysforaaisef, ri gi d
material. 35. The valve systemof Caim1l, wherein said
flexible valve is made of elastic material. 36. The
val ve system of C aim 17, wherein said flexible valve.
[ e . of elastic terial. 23 37. The val ve system
38 o BRS SattoR A AL B gt St il oo st
“inner apertures, and said one-way valve define an
excess? Wsentialihibplat mlks assemblynperasizely ca8pledibstadesrean oral nasal
system for underwater diving equi pnent, said val ve

5 syastleandcobeathéig@zulatos,the banhadl ivsk sdbithM@! égulator being part
assenbly operatively coupl ed between an oral "nasal 5

NgSthe AGndelliGabgti Ng regul ator, the oral nasal mask and
breat hing’ r ator being part of the diving

equi pnent ; ans for controlling the exhaust gas |evels
Wi t hi nEdfs tg{ewqﬁﬁ)flléqﬁfﬁﬁ fRust gag dgvels within the diving equipment under

normal operation conditions;

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:



normal operation conditions; nmeans for providing an
al ternate source of breathing gas for the user under
10 emergency operation conditions; and nmeans for
removing excess water accumyjated in the diving

equi pnent when the alternate source of breathing gas

is acti val#%d bﬁ t he Eser. 39. The_ val ve, sg,s,tem of Caim

6, whef&ihptantiafly gineshangd valve pssemblys enesativebniategeaied between an
I's a nushroomtype valve. 15 40. The val ve system of

Creal maspd magk endh hreathiing waelawaythe akal masa nmasbushibeaitidg/Reulator
valve. 41. A valve system for underwater diving

eﬂ&h@@ﬁﬂ?oftﬁ@&idm\g%quﬁnﬁﬁﬁtem conprising: 24 a
substantially ring-shaped val ve assenbly operatively

I ntegr t wan.oral nasal sk, and. a_br eat hi ng

regul a?% ?195 %%Eecgﬁt?‘g}m%ngﬁkmg&aséﬁgﬁowggpﬁhﬁﬁwwwt under
bei ng part .of the diving equipnent; means for

c BAER [operagon gendiignsust gas | evel s within the diving

equi pnent’ under 5 nornal operation conditions; means

- for prmehs fog peovidihg en Bidrats Qoire€ oPbreih 8t dak Ak 88 SsdrQfnder
the user under energency operation conditions; and

@ﬁ@ﬁgeﬁgoﬁémﬂ%%ﬁg%ﬁdmter accunul ated in the

di vi ng equi prrent en the alternate source of
br eat hi ng 9as i s activated bly t he iJser,. .
me or removing excess watef accumulated in the diving equipment when the

alternate source of breathing gas is activated by the user.



