Mbstract: A val ve manifold assenbly with a val ve body (1@k jap¥bpgs at | east
one inlet (25) and at |least one outlet (34). The outlet has an opening
- (31) di spos¥@ 08/46308e a chanber formed in the val ve body (10)ecivusosmabsse
body (10) has at |east one groove (70) defined therein. A valve nenber
(40) is attached to the valve body. A retaining menber (22) is disposed in
at |east one gr ooveal78) maimrohs xakxnmbedyoklekvetnd Mlad e dishal 0o
menber (22) engages with the valve ne NﬁﬁE&Eﬁo cause |t to sealingly
engage with the outlet opening (31). e retaining nenber (22) is capable
of being renoved fromthe groove (70) such that it no |longer engages wth

* ' mbEeRO$AOREBRRENCEC #0s RELATEDY Alpwe, Toevtiyeny (40) to di sengage from
he batlet o T i tle: VALVE MANI FOLD ASSEMBLY FOR

h tlet ni 31).
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January 17, 2%gé??tﬁééﬁ%lé/§éﬁ/§1ng l:g.:l.égggnb.lh%ch is incorporated
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' FIELD OF THE INVENTION -
'{”; o = The invention relates to an assembly for deploying

an emergency breathing mask in an aircraft.

15 BACKGROUND OF THE iNVENTION
Many aircraft are required to provide passengers and
crew members in the pressurized cabin with an emergency
breathlng mask in the event of 'a sudden loss of cabin
pPressure due to a ;upture in the cabln.wall or to a
20 failure in the airéraft’s pressurizing system. The
conventional emergeﬁcy bfeathing'mask is typically stowed
in an overhead storage container directly over the user.
'{r‘ _ - Upon a sudden loss of cabin pressure, the container door
| automatically opens and the mask is deployedﬁby gravity
25 to the user. The mask typically hangs from the open-
- container in the vicinity of the user, but the flow of
breathing gas to the mask is not autométically activated.
Because the mask may drop over an empty seat, it is
desirable to have a user-activated vélVe that controls
30 the flow of breathing gas to the mask. It has been known
' to provide a lanyard that is connected between the
breathing gas conduit and a valve in the container such
that when the-mask is pulled toward the face of the user,

the tension on the lanyard opens a valve to allow




- Oxygen Mask Di spensing Container"” which is incorporated 2e)fkPob¥
reference. 10 FIELD OF THE I NVENTI ON The invention relates to an assenbly
for deploying an energency breathing mask in an aircraft. 15 BACKGROUND OF
THE | NVENTI ON Many aircraft are required to provi de passengers and crew.
menbers in the pressurized cabin with an -en@rgency breathing nmask in the
event of a sudden |oss of cabin pressure due to a rupture in the cabin
wall or to a 20 failure in the aircraft's pressurizing system The
conventional energency breathing mask is typically stowed in an overhead
storage cont ainoredliift!gaoved [ARHSEL chPOash. SUgflen ckags of sgabin
pressure, the contai nef door autonmatically opens and the nmask Is depl oyed
by gravity 25 télidHesgsler inTh¥.faskPaypntal Ng. hahg®09 2dm t hévighen is
container int Rl t he user, _but_the flow of breathing gas to
the mask is no?leréé/u(ir%r?%fﬂ%%%?realc i\)'atrteag.ere%%ecause the mask nmay drop over an
enpty teat, it is desitrabke teedwmve ia user - anproraidedviatye ddratfoqantrol s
30 the flow of breathing gas to the nask. It has been known to provide a

| anyard that i t'ed between the breathing gas conduit and a valve in
t he contai ner such that when the mask is pulled toward the face of the

user, the tensiBHASY PheTtanPaFdTdH8s a valve to all ow 26 June 2006 - 2

breathing gas to flowto the nask. An. exanple is disclosed in U S. Patent

No. 4,909, 247 whi chaicg.o-4DAQT POT At £O - herain iy Jehgrepceseipat is needed is
old

an inproved val ve nanif :
' : . invention, there is provided a valve manifold assembly

for use with an oxygen mask dispensing container
having a user pulled lanyard, the lanyard capable of
Lransmitting force in a direction toward the user
during deployment, the valve manifold assembly
comprising:

e a valve body having at least one inlet and at
least one outlet, the outlet having an opening
disposed inside a:chamber formed in the valve body,
the valve body haﬁing at least one arcuate groove
defined therein; |

*» a valve member attached to the valve body;

©and,

* a rotatable retaining member disposed in the
at least one groove in the valve body so that the
retaining member engages with the valve member to
cause the valve member to sealingly engage with the
outlet.opening, the retaining member capable of
rotating into substantial alignment with the direction
of force on the user pulled lanyard, the retaining

"member capable of being removed from the groove such
that it no longer engages with the valve member and
causes the valve member to disengage'from the outlet

opening.




assenbly. SUMVARY OF THE | NVENTI ON According to a first agogrfk @bgt he
present invention, there is provided a valve nmanifold assenbly for use

wi th an oxygen nmask di spensing container having a user pulled | anyard, the
| anyard capable of transmtting force in a direction toward the user
during depl oynent, the valve manifold gsigpuly conprising: a valve body
having at |least one inlet and at |east oOne outlet, the outlet having an
openi ng disposed inside a chanber forned in the valve body, the valve

body having at |east _one arcuate groove, defined rein; a.,valve nmenber
attached to the vaI&%xﬁﬁgﬁPgaﬁa,a ﬁe?8?%t%%ﬁ%§#éyégﬁfh IRSRB&r di sposed in
the at |east oneegtdove theddd svalred ildedy asealhatmimefoY®tad Jund yrenber
engages with the val ve nenber to cause_the valve nenber to sealingly
engage with thé&OTodt? etidpelt MEYIHe "ASKka A PRGN AbD eF O e T 1%t at i ng

.into substanthahsali Qe Mt/ Ade dier eahi9pq eipdwree,on the user pul | ed
| anyard, the retaining nenber capable of being renoved fromthe groove

such that it heanonferivhdayes wint v dAgeesioe hewbed HRl usduses the val ve
menber to d'SeagﬁgﬁgfééﬁgéJﬁéﬁﬁﬁlﬁﬂé v%ﬁ%@!ﬂgnig 1dUngs 406, - 2a According

to a second aspect of the ‘present 1nvention, ere 1s provided a val ve
mani fol d assenbbyprisinase with an oxygen nask di spensi ng contai ner having

* a valve body having at least one inlet and at
least one outlet, the valve body having a chamber
defined therein, the outlet having a first opening
disposed inside the chamber, the valve body having a
second opening with at least one arcuate groove
disposed adjacent to the second opening;

¢+ a valve member attached to the valve body
adjacent to the outlet opening and capable of being
disposed in face seal engagement with the outlet
opening; and,

¢« a rotatable retaining member slidingly
disposed inside the at least one groove and capable of
engaging with the valve member to cause the valve
member to sealingly éngage the outlet opening when the
retaining member is positioned inside the at least one
groove, the retaining member capable of rotating into
substantial alignment with the direction of force on
the user pulled lanyard.

According a third aspect of the present
invention, there is provided a breathing gas delivery
system, comprising:

+ a mask dispensing container having an
automatically releasable door;

| *» a valve body disposed inside the container and

having an inlet connected to a source of breathing gas,




a user pulled lanyard, the |lanyard capable of transm ttiggf@-86sin a
direction toward the user during deploynent, the valve manitold assenbly
conprising: a valve body having at |east one inlet and at |east one
outlet, the valve body having a chanber defined therein, the outlet having
a first opening disposed inside the chamher, the valve body having a
second opening with at |east one arcuate groove ' di sposed adjacent to the
second opening; a valve nenber attached to the valve body adjacent to the

out | et openi ng,_and | e,.0f hein di.sposed_in face seal en ment with
the outl et op%ﬁ?n‘éfgf‘gng?ocjya hrac‘ftlé’t B"Ite lregtsgi ﬁ?%go‘ﬁéfn%%’r %ﬁ di na%e}: di sposed
i nside the at heashgome gpeovey alidpeapabliasofie engagihge Wddy t hdheval ve

menber to cause the valv menber_ to sealingly engage the outlet qgpening
when the ret a?’ﬁg' 9 %‘%ﬁbg}a‘f@gp(?é:i tiG7&d OPﬁsi"é%"? h‘%gr%‘?elf e Ofgr oove,
the retaining BR§EGIng afablitdlet URiRGs, NtRe $4DEE aBdd@InAlignrent with
the direction of force on the user pulled |anyard. According a third
aspect of the BFes@®tt IHvERGUGTe HerFe dipPevrde i eratt idisyas
delivery systgmiconydsidyg: a mask di spensing container having an
automatically rel easabl e door; a valve body disposed inside the container
and having an inlet cdhnessd ane dreaihdegofobdedt himgthasd 26 June 2006 -

2b the valve pogh, RAVING, At GRS, 08 QUthELs thG MWLl ang at

least one mask stowed in the container;

e at least ohe rotatable retaining member
disposed in the at least one groove in the valve body,
the retaining member engaging with the valve member to
cause the valve member to engage with the outlet
opening, the retaining member slidingly received in the
groove such that when the retaining member is removed
‘from the groove it disengages from the valve member;

¢ a user pulled lanyard connected to the
retaining member and capable of transmitting force in a
direction toward the user; and,

e wherein the retaining member is capable of
‘rotating into substantial alignment with the direction
of force on the user pulled lanyard such that when the
door to the container opens the mask drops down such
that when the user pulls the mask toward their face the
tension on the lanyard pulls the retaining member from
the groove such that the valve member disengages from
the ocutlet opening enabling breathing gas to flow from
the breathing source to the mask through the breathing

conduit.

Also disclosed is a valve manifold assembly with a




havi ng an openi ng di sposed inside the valve body, the valg/g hogyghaving at
| east one val ve nenber capable of engaging the outlet openings, ?he val ve
body having a at |east one arcuate groove di sposed adjacent to the outlet
opening; at |least one breathing conduit in fluid comunication between .
the at |east one outlet and at |east one mask stowed in the container; at
| east one rotatable retaining menber digposed in the at | east one groove
in the valve body, the retaining nenber engaging with the valve nenber to
cause the valve nenber to engage with the outlet opening, the retaining
menber sl i di nglwalvecepugdhanindeat grezmie csgchinfhat anfieat t engtetcaieni ng
menber is renove rom.t he t _disen es . fromthe val ye nmenber; a

; )
user pulled Yaﬁ?%%&tcon Sc?ggiggvﬁﬁ% a?e?%?ﬁ?ﬁ% TRt S And Tapalt e of

transmtting fateeber ortededhn @het oWaTEd BBy USRI valfe byhgredian the
retaining nenber_i.s capabl e of rotatinﬁ into substanti al alugﬂnent W th
e

the direction %f 1f8FEeCBh FHP R S HRrP et P et ar & YadKetREIOWher the door

to the containefttapBBs therHBSk1G0BSAGOWD Sdkedy n thptnaMrr: tike user pulls
the mask toward their face the tension on the |lanyard pulls the retaining

menber from tKeSHO§6FelBueh LAALTtPRE VAR dAbENSdVIEHgaledY fsom the
outlet openi g #RAdkhAG,BESAL AP IR il QU6 LOM e B patALIG sour ce 1o

t he mask through the breathing ~condul | So di osed IS al ve mani fold
assenbly with &c26ausmel 2006 seallingbpdndeei wgtht theasttbeie i nl et and at

least one outlgl,;The pHL! AL AP n2RBALNYs ALsRAsRY dakdg,2
removed from the groowve such that it no longer engages
with the valve member and it causes the valve member to

disengage from the outlet opening.

BRIEF DESCRIPTION OF THE DRAWING

The invention is illustrated in the drawings in
which like reference characters designate the same or

_ similar parts throughout the figures of which:

Figure 1 is an exploded perspective, view of the
valve manifold assembly of the present invention;

Figure 2 is another exploded perspective view of
the valve manifold assembly;

Figure 3 is another exploded perspective view of

the valve manifold assembly;




chanber formed in the valve body. The val ve body has at i@%béﬁg@ groove
defined therein. A valve nenber is attached to the val ve body. retaining
menber is WP i n at | east one groove in the val ve bodypspusiésnassst he
Fetai ni ng menber engages with the valve nenber to cause it to sealingly .
engage with the outlet opening. The retaifiing nenber is capable of being
renmoved fromthe groove such that it no | onger engages wth the valve
menber and it causes the valve nenber to disengage fromthe outl et

openi ng. BRI EF DESCRI PTI ON OF THE DRAW NG The invention is illustrated in
the drawings in which like reference characters desi gn?te t he same or

similar parts throfigHEEE the S i e HISSH P2k GHRE 9% &RgnVeéxFPoded

perspective, yhawealqat Besadiive JRNHHO I h-asaami v ohtr1be RieACRhel Nvention;
Figure 2 is another exploded perspective view of the valve manifold

'assenbl y; Fi gelemgntsianbhieemisifdleodsll tper shamie chavingop sead wafve

mani fol d assenbly: 26 June.2006 WO 03/ 0620 - PCT/ 1US03/ 01358, Figure 4
is a cross-seg#%?ﬁfmgi éﬁs& %ﬁgc{?aq ésu‘%hﬁ%aoq 3:1%1%5% Y? bF tHeBFesent
inventign W t8lbBed pbeAkAlon;n e nmddle of the figure having a seal and a

~-retaining disk disposed such that the valve is in the 5 closed gosi_tion;
and, Figure 5 is aFparErralP d&foss PREilisgharasewetiolivhyl vhevwesBawhRdof the

-~ valve mani ol 4,assPURLYeIbTP 3R vl ve iR PUSLA Y bhapBEsCLA! N1 NG
di sk removed There ,
. : the open position with the retaining disk removed there
,(n} . . from. |
e 10 : |
DETAILED DESCR‘IPTION _ B
Referring to Figs. 1-5 generally and initially to
Fig. 1, a valve body 10 engages with three adapters 13
for supplying breathing gas to three breathing conduits
15 attached to passenger oxygen masks (not shown). The
valve body 10 is sized to be disPOSéd inside a passenger
oxygen mask dispensing container (not;éhown) which is
typically mounted in-the-interior lining-of an aircraft
above the passenger seats.-_The valve”body_lo.may'be
20 constructeé out of metal orlpléstic and can be formed by
‘any suitable process such as moldiﬁg, machining or
_casting. | | | _
Although; the invention is shown with three
cindividual wvalves 11, 12, 14 disposed in a gingle block,
25 passenger oxygen mask dispensing containers may contain
any number of individual“passénger_oxygen mééks requiring
individual wvalves. Each of the valves shown in the
drawings.functionuidentically with the only difference
being the positioning within the vaive_body 10. In oxder
30 to provide additional lines for a greater numbers of

masks, the valve body 10 can be connected to another




- from 10 DETAI LED DESCRI PTI ON Referring to Figs. 1-5 geandhhgzgag

dinitially to Fig. 1, a valve body 10 engages with three adapters 13 for
suppl yi ng byeaklikfgs 9as to three breathing conduits 15 attaclt@cju%ogm 358

passenger oxygen masks (not shown). The valve body 10 is sized %
di sposed i nside a passenger oxygen, mask di spensing. container (not.
shown) which is typically nounted in the $nterior lining of an aircraft
above the passenger seats. The val ve body 10 nay be 20 constructed out of
nmetal or plastic and can be forned by any suitable process such as
mol di ng, machining or casting. Although, the invention is showm with three
i ndi vi dual vakygsrel hodk2,1d 4ofli spesesllva sody nybecbhibdkpe B8dgadonggar

oxygen mask di spensing contai ners nmay aj n any_nunbe i ndi |dual.,

passenger ony@ﬁhmﬁﬂéi@%Qﬂﬁll V?%dﬁ@%ﬁ%a%“vﬁ? ?S Eaéﬁ etﬁ? Val ves

shown in the K.@Mt ‘Jth %%'&%éﬂew Yh1tBepenky 191, f taegnean being
e va

t he positioning ody 10. In order 30 to prOV|de addi ti onal
lines for a gheatAs adﬂﬂﬂﬁﬁdﬁfﬁyﬂmxﬁs. atheanahuglpoty eeckastbercoMected to

anot her 26 June 2006 03/ 062055 - UsS03£013 v or the

val ve b&dy 10 t&&¥ PO é?paﬁfthcgéﬁ éﬁ?lgggﬁgesﬁad%gﬁ £% seri es.

~If. the valvegy %?ée@ i$ £08EETEUnd SicadDE: éﬁs!ﬁlgvéoh@é.}ink& othey can be -
pl aced side-by-s , af'an angle to each ot or 5 they can be spaced '

-apart. The valdzsgma(ﬁcbslmmm@’@e mask dlspens:mg containers and
| ' connected by conduits. The vaIVe body 10 may be designed

to provide any number of valves including a single valve
10 with a single outlet.
| When an event occurg'in'the aircraft that requires
breathing gas to be:proviaed*to the passengers, the lid
or door (mot shown) of the oxygen mask dispensing
container is-automatically'reléésed; The door or lid may .
15 . be released by'an'electricallY“aCtuated.solenoid,‘a gas
.pressure actiVated_pistcn; or the like.'ﬂAs.known to -
those of ordinary ¢kill in the art, the device for
opening the door such as & spring-biased piston may be

incorporated into valve body 10 or may be standalone. If

200 it is incorporated'inté the valve body 10, one of the
| positions where a valve is disposed can be replaced with

a spring-biased piston that can be actuated by gas

pressure. Once the door or lid opens, the masks drop _
down and hang from lanyards under the force of gravity.
25 The lanyards are typically disposed such that force on
- the lanyard is reguired to pﬂll'thermask to the user’'s
face. This force from the user pulling on the mask
' during deployment is used to open a valve to allow the
breathing gas to flow‘to-the mask. These type of systems

30 ‘are known in the art and are disclosed in U.S. Patent




3,503, 394 and

di sposed in a single nmask di spensing contai ner or dlspoqggt{g;i@garate
mask di spensing contai ners and connected by conduits. The val ve body 10 na
be desi gnedWQ®3/40p205¥i de any nunber of val ves including a singteguy@oiess 10
With a single outlet. Wien an event occurs in the aircraft that requires
breathing gas to be provided to the passengers, the lid or door (not shown)
of the oxygen mask di spensing container is automatically rel eased. The
door or lid may 15 be released by an electrically actuated sol enoid, a gas
pressure activated. piston, or the Iike As known to those of ordinary

skill - in the art, the device for eni ng_the, door sug¢ch as a spring-bi ased
piston may be Pﬁco?pépgtéfﬁrﬁQﬁv%ﬂ %@ YHigh AE§ BBchQﬁHQE 20 it

i's incorporat gd LA Hhhe-@alMehody 10, one of the positions mhere a valve
'is disposed can be replaced wwth a spring-biased piston that can be

‘actuated by gas pEesflie. IOnce uder duotled ladyspdndé theatiskbedr by adown
and hang from|.a grav | an ard

d th f f
e, G e B 15 2 et ARt e S LY AorrigariBd BRI | e

‘mask togthe uaaatsengaaés'Hmﬁhfﬁﬂémwélﬁ%nﬁaayuﬁaraBUhhumgbendéB@xmﬁﬂﬁ
during deploynent is used to open a valve to allowthe _breathing gas-to

flow to the nﬁ@kdetﬁééehﬁﬂﬁi st ehngardr £6 kaowhdi alenebar coangcies

di scl osed- in Hi§3ﬁg§%4§t E%qgf ﬁ% fgbOEéO%ﬁgSglskS PCT US03(,Q1358 Nos.

or porate herein y reference. in
~Fig. 1, a usemembétedolaﬁy&hﬁﬁﬂbed§fﬁtEEQEdaDVeabody 10 and seats

'_{ﬂ; - -against an inlet 31 on the adapter 13 as described in

10 greater detail below. Each end of the valve body 10 may -

| be provided with an inlet 25 for“attachmentrof.the
breathing gas line (not shown) that may be supplied from
a breathing gas source (not. shown)  The inlet 25 shown
is a female port, however as known to those of ordinary

15 skill in the art, the inlet 25 could also be configured
as a male port. A series of openings 26 are disposed
through the valve body 10 as shown in Fig. 3. The
openings 26 allow for breathing gas to pass through the
valve body 10. . | |

20 - The adapters 13 have an inlet 31 that is shaped in
_the form of a truncated cone. The inlet 31 is shaped so
that a soft elastomeric seal can sea# against the inlet
31 when the valve is closed. Other shapes for the inlet
.31 may also be /suitable. At the opposite end; the .

25 adapters 13 have an outlet 34 with a hose connector 37.
for comnnecting the conduit (not shown) that carries the
breathing gas to the mask. The conﬁector 37 is a barb
type connector, however, other shapes and connectors 37
as known to those of skill in the art would also be

30 . ‘suitable. Other types and shapes of hose connectors

would also be suitable. For example, as will be evident




ring 19 or other attachnent means to a retaining disk 22 2éﬁdﬁg oghgages
with the valve -body 10 as will be described in detail herein. € | anyard
16 coul d alw@ obgssegnected directly to the opening 100 in thegishiss A
val ve -nmenber 40 is disposed in the valve body 10 and seats agalns% an
inlet 31 on the adapter 13 as described in 10 greater detail below Each
“end of the valve body 10 may be provided with an, inlet 25 for attachnent
of the "breathing gas line (not shown) that may be supplied from a
breat hi ng gas source (not shown). The inlet 25 showmm is a female port,
however as known to those of ordinary 15 skill in the art, the inlet 25
coul d al so be tonthgaeedf asdanampespolil. iA $é&e exrlof apbriinpaboege
di sposed through the val body, 10 _as_sh Jn FEig._.3. Th eni ngs 26
al low for breatHg 625" 4 BREePPnPOBRLRS Sl Hody BT U Fhe
adapters 13 hayg£1¢8 inl et23drt hat sbstrbaped dihgltder T Mmafuat i negsted =
cone. The inlet 31 is shaped so that a soft elastoneric seal can seat '
agai nst the intag d3swhdthutfebyanbhing epesée® a0mHarratidpeLf maskse inl et
31 may also b i le. A PRASI., nd,. t-he apt-e > hav

out | et Wi tﬁt%&ﬁ%ég %o @%%%grgtgﬁ?‘f 8%353%%5’& [ %ggﬁgﬂc%nldguc?tﬁé %@?%
.shown)-- that cisrtlesséhef bréshlirgsgazlt ont harask ; e rediiglieomagkss a -
barb -type connector, however, other shapes and connectors 37 _as known to
those of skil |2¥% $@ephiedvbhirgughss sangde tdaw éﬂ@a%rv%];}ﬂ%s“and Lo
shapes. of . hose; gconnect pr sy d- : S hakke -0 @XaANpl £, MLl be
evi dent 26 Juﬁg’z%‘% ‘i\‘/\% %%?%%%5%%@?%%63 0%@%&; PULENTDIS edth e

skill in the aidnnecidedi bnah hdsgle retaining member 22. Accordingly,

10 . the present invention may function'with a flow actuation
"valve for every mask or may”functioﬂ'with?multiple-masks_
conﬁected to a siﬁgle flow actuation valve. When
" multiple masks are connected“to a single flow actuation:
‘valve, breathing gas may be allOwéd to -flow to a mask.

15  deployed over an empty seat.

to those of ordinary

If a]Calibrated-brifice'ié*prbvided; the calibrated -

‘orifice 38 (Fig. 4) may be located on the comnector 37 or.
" the calibrated orifice can be Tocated somewhere else.
The adapters 13 engage with the'valvefbody 10 as best.

20  shown in Figs. 4 and 5.. The adapters 13 may be attached.
- to the valve body 10 through opening 39 (Fig. 2) by a

" threaded engagemént, a guarter turn bayonet engagement, a @ -

" ‘solvent bond, a set of pipe threads, an adhesive, or the

1ike. It is also possible to mold the valve body 10 and -

25 "~ the adapter 13 as one part with the adapter 13 formed
“integrally. in the valve body 10..
' The valve member 40 may comprise a disk 43

supportiﬁg an elastomeric seal 46. The =zeal 46 may be

_ 'molded from a suitable elastomer such as silicone. The
- 30 disk 43 may be formed out of any suitable material such.

as metal, plastic, or the like. As shown the seal 46 is




-connectors 37 may be connected to the flow actuation vahﬁg ogbg OF 14 so
~that a single flow actuation valve can. distribute breathing gas to a
plurality oVOPd®R295% t hrough a plurality of conduits. As wi | b BYSEASss
eévident to those of ordinary skill in the art, if nultiple masks are

- supplied through a single flow actuation_vglye 11, 12, or 14 then the

. respective |anyards 16 woul d each be connected to a single retaining
menber 22. Accordingly, 10 the present invention may function with a fl ow
actuation valve for every mask or may function with nmultiple masks
connected to a Si”m€}4|ﬁ%éaﬂtuat'0” val ve. \WWen nultiple masks are

‘connect ed to FYHRH 8 AR RGN NS EE Y e SR Ok r"?&egéé«sﬂfaﬁ:”be AF owed
to-flowto a mREltikhACR OV %@”@wsﬁsﬂex bbad 48 Lcaed jof 1 Fi ce

is provided, the calibrated™orifice 38 (Fig. '4) nmay be | ocate
‘connect or 37 @hetQﬁnUﬁﬂ|dn&nxﬂgxwhhacﬂashn4bemagcbEedosmEéwﬁar&h@!se. The

adapters 13 en e wiifh the valv 10 as best 20 shomn 4 and
5. 'FI)'he adapteﬁgla%? r?dc{/%eh“ﬁgtoabﬂ"glf%%o t hEPG aPTERRIEP1E F’th “%penl ng 39
(Fig. 25 by aspdneended oRik ag_ﬁr&ﬂtos@ EHAr &8Eni HEN bayoRek %@%916

"sol vent bond, a set of pipe threads, an,adhesive; or the 1iké. S also
possi bl e to MbY®S RETARSRRNSEY the MidSttomes aaampéde@3oagrom@ @mdumﬂth

t he adapter 1 or, inte ] t he The,val ve nenber 40
" ‘may conpri se g %‘ %%%?Snsu%ﬁgrryﬁgngﬁgé gf+%he€ﬁ% gggve 73 é@alazé may
be  nol ded frcmm@riuetabkﬁueia&ﬁﬁﬂEmm&uﬁﬂraﬁoﬁeféaob ahhel3gteinek .43 may
such as_neta pl astic, or the

be forned out g@ sui table materi al
I{ke As showh hEg’éé'aF“eA'-@ gegbey, e des $elbd/ o52pssiorated and

10 would alternate between a convex and a concave

configuration depending on the force exerted on the
opposite side of the member. The mehber would be biased
in the open position based on the“spxinglprqperties of
the metal. Depending on whether the disk 22 is engaged
15 with the member, the thin metal memberlwould Ypop” from
dne_configuration_to the other. o
The valve member 40 fitg into an opening 50 (Fig; 3)
in the valve body 10. As best shown in Fig. 4, the
7 opening 50 has a shoulder 53 formed at the bottom of the
20 . opening 50”to provide support and to seal the outside of
the valve member 40 against the valve body 10 so that gas
- cammot escape around the valve member 40, In Fig. 4, the
valve member 40 and retaining disk 22 have been removed
-from the outer positions for clarity. The middle
25 position in Fig. 4 shows the valve 12 with the valve
member 40 and the retention disk 22 in the closed. . 7
position. The elastomeric portion of the valve member 40
may be provided with frustoconical surfaces 56, 59 on
opposite sides for engaging with the inlet 31 on the
30 adapter 13 and for engaging with the retaining disk 22 as

described in greater detail hereafter. The valve member




- 7 supported fromthe perinmeter edges of the disk 43. I4g ;addggsonal
support for the elastonmer seal is needed in the center opening, the disk
43 may be- .- the shape of a "wagon wheel" type arra .t h
sone 5 spoflygégg@?ig%di ng across the opening. In the wagon vvheei {%ﬂegsg :
arrangenent,. the elastonmer is nolded over or around the spokes. As an
alternative, the valve nenber 40 may conptise a-thin metal nmenber covered
by an el astoner. The thin netal nenber nay be solid or perforated and 10
~would alternate between a convex and a concave configuration dependi ng on
the force exerted on the opposite side of the nmenber.. The nenber woul d be
bi ased in thgeopaR BRSidd-anrkasehindtied shuside propeopeningf int hhenet al .
Dependi ng on whether the disk 22 is engaged 15 wi.th th nenbgr, hhget %n
netal menber wodive hesty Y gR TERY ﬁ%ﬁﬁ%ﬁi%ﬁy?oa?hgn8Wﬂe o' THESGale
menber 40 fits_intq_an [ Fi 3)nd V. body &Bulasbkest
shown. in FigPIE?E%#§? %%ﬁz% ﬁ§%§%“£5§95-55%%?32%ﬁ§% ?%?%Sd at the bottom of
the 20 openi Ngre@ded AIOViateaitppbriy aritr¢adsdanerhersut gFdshst 1ikke val ve
menber 40 agai nst the valve body 10 so hat

: . | nd. th
val ve nBnber Fhe sea petwpen fde QJhRt ﬁBgféﬁﬁcgﬁggéeﬁéﬁ%%%gaﬁfg gl'22t =

have been r'em%‘ﬁ%diar Q t WPl PShd | ONBa&Or sehr by colild bedghrevibed
~position in Fig. ghoms the valve 12 with the valve nenber 4Q and the
" retention di sky2D-minde lasahowposi tIBnFighedel astBABEEE FEYSSE t he

- valve nenber-40 . may b i ded with_frusgocgni SHEF b9
opposi Lo 51 deS s EnGR I WP Thet Filtet “100 the 55 Sispter"Es and for

~engagi ng Wi ththg.reta nidgd Yn@dnbadldesherbethensgréares &6t and 59 -

‘hereafter. The val ve nenber
10 are disposed.

Returning to Figs. 1 and 4, a groove 70 having a
' rouﬁd.surfaCe is disposed in the valve body 10. The
groove 70 is dispdsed between an outexr gurface -80 of the
valve body 10 and the opening 50 that reéceives the
15' ."retentioh disk 22. The outer surface 80 also has a
rounded opening 83. The rounded opening 83 makes it
“easier'to'inStaIltﬁhe valve member 40, however, the
opening 83 may take other shapes.
The groove 70 has a round surface in order to
20 -prbvide for rotation of the retaining disk 22 inside the
grdové,70. The round groove 70 allows the disk 22 to
rotate into substantial alignment With the direction of -
" the force on the user pulied lanyard 16 to make it easier
to pull the disk 22 out of the groove 70. The rotation
- 25 of the disk 22 is typically needed because the force on
' the user ‘pulled lanyard 16 may be transmitted from
different angles depending on -the location of the
passenger seat relative to the oxygen mask dispensing
container, the height of the passenger, and the angle at

30 "which they pull on the lanyard 16.




.26 Jurie 2006 WO 03/062055 - 8 40 may be sealingly attachgd, nside the
opening in the valve body 10 in many different ways as known to those of
ordi nary skWO030265he art. The val ve menber 40 could be prepgeedsiiiizss
attached by threaded nenbers, or the like. The seal between the outside of
the val ve nenmber 40 and the valve body 10 gan be a face seal or could be
~provided by Orings (not shown). In Fig. 4, a reduced thickness section 62
may extend fromthe outside of the valve nmenber 40 toward the m ddl e where
the surfaces 56 and 59 10 are disposed. Returning to Figs. 1 and 4, a
roove 70 having a_.round surface is.disposed in the valve body 10. The
?grOOVe 70 is di sposed Berk¥h RaSelbLe LGy 5?‘@- sptdre Nelva woody P and

the openi ng 5Q-dihale BLRIY & tdeis 150" §FeRLT 27 .di §ke? e HyLr gsur face
80 al so has a roundeed openi ng 83%SThe sou%dedwopenlhﬁg%g%%akes it easier
to install t heowld derstdmponttsd hbnemethet beeapbingggd® mepnduEie ether

shapes. The groqve 70.ha round surface in order tq 2Q provide for
rotation of 't ﬁé’%’%teaiarhor]ré: 331'& @n‘%ﬁ% ﬁeEYhE‘eaﬁ‘?ofﬁe%?ﬁlnﬁﬁe Found groove
70 allows thepdizskngk to rotate into substantial alignment with the

direction of the force on the user‘gulled lanyard 16 to nake it easier. to
- pull the disk 22 odit dfs tHegrepsdilbbe Taeeldomannbs Rheofrotied idnskR2thes

yplcally neei e gl STy G PU Blohe eI e Do
passenger seapuldlest iore dithd:heneetygedcabskrdafigenshag foeopbaigiery, dHee
hgﬁght10f Fhelggiii g%% ﬂg“%éfgagggéefgéed anguiar,position relative
10 ~ . to disk 22.
- Although the disk 22, the valve member 40 and the
‘groove 70 are provided as round mewbers in the example
shown, these elements could be any other suitable shape.
- If it is npot necessary for the disk 22 to rotate in
15 '-grooﬁe 70, for example, if the entire valve body 10
| - rotates as described aboye,_the-gxqgve-?O could be made
in any other suitable. shape such as a square, rectanglé,
- triangle, or the like. A@cordingly, the disk 22 would
also take on a different shape to mate with the groove
{1. 20 - 70. The embodiment shown with round elements is an _
| . example of one embodiment of the present invention and is
not intended to 1limit the. invention to the round
configuration. . ' o
The retention disks 22 have openings 100 for
25 receiving the ring 19 that attaches to the user pulled
lanyard 16. As best shown in Fig. 2, one.side of the
retention disk 22 may be provided with a centrally
disposed recessed portion_lo3, When the retention disk
22 is disposed inside the valve body 10 as shown in Fig.
30 | 4, the frustoconical surface 56 on the valve member 40

engages with the recessed portion 103. As a result, the




~ 30 which they pull on the lanyard 16. 26 June 2006 VE)OB@%S%%%%O’GQ : )
PCT/ US03/ 01358 It is also possible for the entire val ve body Po rotate
~about an axi 2 g. 2). The valve body 10 could be. sup t he
br eat hi ng éggogg%g%i ts and rotate about the conduits by rre?nt'rs]t/ﬁ(;@s@%g]ngs
or 5 bearings. It. is also possible to elimnate the rotation of the disk
22 by guiding the I anyard 16 through an“e}@,"a pul l ey or other nechanical
arrangenment for causing the lanyard to be held at a fixed angul ar position
relative 10 to disk 22. Although the disk 22, the valve nmenber 40 and the
groove 70 are provided as round nenbers in the exanple shown, these

el enents coul gefaiaingotiiek 2@ takl elshapelve ltember s4éfotanebesbady for the

disk 22 to rotate in 15 groove 70, fgr xample,.if_the entlﬁefv%lve Eody 10.

rotates as de$€PpbE8rabyve Ifrigd 1o cotd BELREEEDA N taky "Sfher
~sui table. shapg. o%%%gﬁ%z?aﬁ%ﬁ Sor RS IANH e T €160k ot Bembiiee the
Wou

Accordingly, the. dis al so take on a different shape to mate
with the groovet2ftion @hekesizodimmntendrmyenent whhdtbeeNadve pembrr

i tRe., i nd@nti SAe SRIRE IEBT L ot RrB T B G F of AP R0 A bks 22
- have Openingsbeigg figbaderiteefing hded rdue 49 dheirehinaahed to the user
-~ pulled lanyard 16. As best shown in Fig. 2, one.side of. the retention
di sk 22 may beopddvigos wuch sscehoddf|gnd vibration. As shown in Fig.
B ' ;2, recessed portion 103.may be provided with a curved
‘“transition section 200 extending to surface 203. _The‘
10 curved section 200 may be conical or radiused.
N Aiterhately;.if the recess is relatively shallow, section
200 may be formed as a. straight wall. As shown in the
‘middle of Fig. 4, when the retention disk 22 is inserted
into groove:70 in the valve body 10, the recessed portion
15 103.engages with the frustoconical surface 56 and
| - deflects the séal.éé'sb”that it seats against the outlet:
31 on the adapter 13. As shown the reduced thickness
section 62 is deflected toward the adapter 13 by the disk
22.
20 o Turnihg to Fig. 5, when the disk 22 is removed, the

‘seal 46 moves away from its seat on the inlet 31 and.
breathing gas is allowed to pass through passageway 26
into the inlet 31 as indicated by arrow 150 in Fig. 5
where it flows to outlet 34. The seal 46 may move away
25 from inlet 31 due to one or more of the following:

| :relaXation of the elastomer after the force. from the
retention disk 22 is removed, the pressure of the gas
against valve member 40, or the spring properties of the
metal if the thin metal member is used in the valve

'730'_ member 40 as described above.




- di sposed recessed portion 103. Wen the retention disk 2 -ﬁigﬁiﬁ sed

i nside the val ve body 10 as shown in Fig. 30 4, the frus oconlca surface
56 on the WiDWd/éesbher 40 engages with the recessed portion

result, the 26 June 2006 WD 03/062055 - 10 PCT/US03/01358 retalnlng gls
© 22 and the val ve nenber 40 can be held _tggeLher by a frictional fit. Thi s
frictional fit nmust be overcone by the force on the |anyard 16 to renove
the retention disk 22 from engagenent with the valve nmenber 5 40. The
frictional fit also prevents the valve from being inadvertently opened due

to environnental conditiaons such_as shock and vibration, As shown in. Fig
.2, recessed porti oRSHIFHEI € FHisi fod Wie nimstdeved t?ﬁaﬁ§ﬂ??oﬁ°§¥cﬂpon

200 extendi ng;teisuetace g n e or
radi used. Altérnate y,%‘F%Qﬁgirecess IS ré?g%év ef ﬁggﬁ8%?¥§gc??gﬁtggoo :
‘may be fornedlassacht taiaghtifivddHe v&im&ummmbemth@ 1nlﬂﬂéemmﬂdEeg 4, when

"the retention dlsE 22 i.s inserted . into 70 in the_val ve pody 10, the
* recessed portPBR*t8°R0$0IJAdeE Vi it ttbntRel VelvraremBETafq

- deflectg the sgatndbodReth@odile ispatst a&m@tlihfs H%éﬁéd tRenOBhEh§as
adapter 13. As shown the réduced thickness section 62 is deflected toward

t he adapter 18anyfinw. aﬁpymdzzh@@dﬁnﬁﬂmgl?e ot ghe Spubkenpoldétdoskag? is
renoved, the S |t seat,on the inlet; 31 and
| Bl o emores auay, LA

breathlng gas"1s"a sé%gemay 26 into the inlet 31 as:
indicated by arrowghbei BhEi gnvénmﬂw hdd BéWsdéOcpibeat id4conheceeah 46

nay ove ama%lth certain embodiments, it is not intended to limit the
10..  scope of the invention to the particular forms set forth,
but, on the contrary, it is intended to cover such
'_alternatives,.modifications, and equivalents as may be

included within the spirit and scope of the invention,




25 frominlet 31 due to, one or nore of the follow ng: r&d axatdge of t he
el astoner after the force fromthe retention disk 22 is rennveg
pressure of the gas agai nst val ve nenber 40, or the spring propertles of
the netal if the thin metal menber-i'é-used in the valve 30 nenber 40 as
descri bed above. 26 June 2006 WD 03/062055 - 11 PCT/ US03/01358 Returnlng
to Fig. t he |nS| e of the valve body 10 includes a round chanber that
is open Adichke H%e dapter 13 such that if the valve nenber 40 in the

m ddl e pgsition h e in the
out er pogl ti o% o] ﬁﬁh&?]flﬁgge@bq#e%?qﬁ %thegrbé)%yggﬁﬁ%g& wsgg%% t he
adapt er tGnthinet h@wﬁglhelrsemﬂlddl lolya28, the Miyﬁﬂi &fhablt FtFAMnItBLg ifercEiY. 4.
Whil e the invention has been described in connection wth certain

enbodi medt direqtion; owisd theatusatsliring deploxmente the vebigpmantfolchessembint i on t o
t he partlﬁr%ﬁ éorms set forth, but, on the contrary, it is intended to
cover suc fl rnatives, m)difications and equi val ents as nmay be

i ncl uded wid hiRalieb&d) hwmgnﬁ I8&eRRcOhI f&ﬁdld@\aeﬂt |- oudfet Jﬂ&eeou%ﬁPG -12
Wiat is claimed is: 1. A valve manifold assenbly for use wWith an oxygen

mask- di sb@‘ﬁgg ag Opemngailmemmldega ghamglear fpuhdedanh thanphredbodyh éhd ealyar d
capabl e dt{lansm tiF@n force .in ﬁ%lp on.toward the user during
depl oyne Y Pang, Jreyaie groy b $8HFisi ng:  a val ve body havi ng

at | east one j ghRk rfthtah Rk WEvAVE bedy: e outl et | having an” openi ng

di sposed i nside a chanber forne he val’ve body, the valve
» a rotatable retaining member disposed in the at least one groove in the

valve body so that the retaining member engages with the valve member to cause
the valve member to sealingly engage with the outlet opening, the retaining
member capable of rotating into substantial alignment with the direction of force
on the user pulled lanyard, the retaining member capable of being removed from
- the groove such that it no longer engages with the valve member and causes the

valve member to disengage from the outlet opening.

2. The valve manifold assembly of claim 1, wherein the outlet comprises an

adapter capable of removably attaching to the valve body.

3. The valve manifold assembly of claim 1, wherein the outlet comprises an

integrally formed adapter leading to a breathing conduit.

4, The valve manifold assembly of claim 1, wherein the outlet opening is

| shaped in the form of a truncated cone.

5. The valve manifold assembly of claim 1, wherein the valve member is a
- solid disk.
6. The valve manifold assembly of claim 1, wherein the valve ‘member

includes a reticulated structure.




body having at., least one arcuate groove defined thereinyg Lﬁ,‘ev%ioge menber
attached to the val ve body; and, a rotatable retaining men%er I'sposed in
the at | east one groove in the valve_body so that the retaining nenber

engages with the val ve nenber to caddd- the val ve nenber to seali ngly :
engage with the outlet opening, the retaining nenber capable of rotating

into substanti.al al.ignnment, with th&direc_tion of ‘force on the user pulled
| anyard, the rd€aldly gm?f'é‘ﬁ?)lgra%"ﬁlﬁlé of ilaigpiln gvhemeiy dbe rvebie memtbegr oove

such thateohdnrides 4 A9 etﬁ@ﬂﬁgﬁ&%&t&tb SVl &Eg{arrber and causes the valve

menber to disengage fromthe outlet opening The val ve mani fold assenbly
of claim1, wherein the outlet conprises an adapter capable of renovably
attachi n% to the valve body. 3. The valve nanifold assenbly of claim1,

f

wherei n he odd¥eealemnniiod agsemhly of glaim v, mdreneit thaapetel mesawicriy to a
b hi j 4. . i fol nbl f.claim1l, wh i h
outter oLaifEst deryinb M8ty T lRAE Bhd' B8SFR eerliticfone 5 The valve

mani fol d assenbly of claim1, wherein the valve nenber is a solid disk. 6.
The val ve mani fold assenbly of claim1, wherein the valve nenber includes
a reti cuat ed Teevalveunanifald agsembly 06 elaim 3, WhefEire theaktagning mentbed hassenbl y of
claim1l, a eerséai n(;tFﬁe val ve nmenber conprises a thin netal nenber covered by
an el ast 8A&Y" eél_p &-yval ve mani fol d assenbl y of claim?7, wherein the netal
menber is capable of alternating between a concave and a convex
orientation. 9. The valve manifold assenbly of claim1l, wherein the :
r et ai ni ndOmentibe vhlrs manifodd asseeblyof ¢laim 1, Wherefhthewallwemembef firtheassenbl y
of claim1, wherein thﬁ al.ve member furfher conprises a_reduced thickness
e

section SHPBHIS dredpsedotbickngss seebion ¢apablsuef defledpentargrdifba aullét r et ai ni ng
menber eﬂﬁaﬁgéwthgﬁtﬁ@t]ei’a‘?niﬁﬁrﬂ?ﬁber gaﬁés\fﬁé YEvORU A d assenbl y for use with

an oxygen nma di spensi ng “contal ne aving a user pulled |lanyard, the
| anyard capable of transmtting force in
11. A valve manifold assembly for use with an oxygen mask dispensing
- container having a user pulled lanyard, the lanyard capable of transmitting force in
a direction toward the user during deployment, the valve manifold assembly
comf:rising:

» avalve body having at least one inlet and at least one outlet, the valve body
having a chamber defined therein, the outlet having a first opening disposed inside
the chamber, the valve body having a second opening with at least one arcuate

- groove disposed adjacent to the second opening;

» avalve member attached to the valve body adjacent to the outlet opening
and capable of being disposed in face seal engagement with the outlet opening;
and,

» a rotatable retaining member slidingly disposed inside the at least one
groove and capable of engaging with the valve member to cause the valve member
to sealingly engage the outlet opening when the retaining member is positioned

inside the at least one groove, the retaining member capable of rotating into

- substantial alignment with the direction of force on the user pulled lanyard.




a direction toward the user during deploynent, the valve quhkq¥66assenbly
conprising: a valve body having at |east one inlet and a feas ‘one
outlet, the valve body having a chanher defined therein, the outlet having
a first opening disposed inside thé'‘Chanber, the valve body having a
second opening with at | east one arcuate groove di sposed adjacent to the

second openi ng;,, a,val ve nber attached to the val ve body adjacent to the
out | et oﬂgni nﬁheafaafec@a%@ a§ge w% Cgﬁl@pldséﬂlqrﬁnfta%eug@am%a@étﬁent with
the outl gl, aqg@ggj elale L : T menber slidingly disposed
i nsi de thelgt I asF(Bne 06?%%Gg&gﬁgggﬁgggkgkgkaghgaging wi th the val ve
menber to cause the valve nenber to sealingly engage the outlet opening

when t he ret airni ng, menber is positioned jinside the at |east one groove,
the ret aildi ng IReBbe mayildesymblpoiclaiy §lamdereinike auwlotsomprisehaent wit h

t he direct . r d lanyard. 26 June 2006 -14 12. The
val ve naglﬁtl?%@ 492%@%@98%1: tl%lﬁéﬁgfl@g%{a eciorqaﬁﬁ'e outl et conprises an
adapter capabl e of renovably attaching to the val ve body. 13. The val ve
mani fol d_assenbly of claim 11, wherein the outlet conprises an integrally
forned ad4pt edhe valienganifold apsembhi ofjclaimdi, twhetein thheouslat wpeningiis ol d
assenbl y_ l. aj 1 rein the outlet opening is shaped in the form of
a trunca?@%’egéﬁéh@f%g? %&%P@gcﬂﬁﬁi fold assenbly of claim 11, wherein the
val ve nenber is a solid disk. 16. The valve manifold assenbly of claim11,
wherein the val ve nenber includes a reticulated structure. 17. The val ve
mani f ol dlassetkb¢ yalvk manifold bisentile oficinitnhEl , webareinnthehetve mempesi ses a thin
nmet al rremiﬁ] .clgvered by an elastomer. 18. The val ve nmani fol d assenbly of
clai m 165°Mh¥5%i 0 the netal nenber is capable of alternating between a
concave and a convex orientation. 19. A breathing gas delivery system
conprising: a mask dispensing container having an autonmatically rel easabl e
door; 16.  The valve manifold assembly of claim 11, wherein the valve member

includes a reticulated structure.

17.  The valve manifold assembly of claim 11, wherein the valve member

comprises a thin metal member covered by an elastomer.

18..  The valve manifold assembly of claim 16, wherein the metal member is

capable of alternating between a concave and a convex orientation.

19.  Abreathing gas delivery system, comprising:

» amask dispensing container having an automatically releasable door;

- avalve body disposed inside the container and having an inlet connected to
a source of breathing gas, the valve body having at least one outlet, the outlet
having an opening disposed inside the valve body, the valve body having at least
one valve member capable of engaging the outlet openings, the valve body having
a at least one arcuate groove disposed adjacent to the outlet opening;

» at least one breathing conduit in fluid communication between the at least

one outlet and at least one mask stowed in the container;




a val ve body di sposed inside the container and having an idlet, spgnected to
a source of breathing gas, the valve body having at | east one outlet, the
outl et having an openi ng di sposed inside the valve body, the valve body
having at | east one valve nenber caﬂgble of engagi ng the outl et openings,

t he val ve body having a at | east one arcuate groove di sposed adjacent to

the outl et openiegg;sqn at | east one breathing conduit in fluid comrunication

bet ween t he” aft ¢ rotatalig retaning, megber disposashia the ok lessiooredgtioave he
cont ai nerg, AHE, = . t . [ Qf.- | e.retaining nenber
di sposedlhil tnh%tGV he atOCﬁgg‘%r%aE%ngﬁ%%@@& qnggglﬁg%@@%‘%v ; ertnﬁgr 4P ng

menber etigagaivg wichibet te wsdage WRHDIBE &@ldtagis@ing e VRIMANEEARRIbeE O €ngage
with the Oq%t | et opening, the retaining nmenber slidingly réeceived in the
groove sSeHDglHeceiMed 1n e stepws sudigthaewben thesreatainmgarembeninremeoved oove it

di ; ) | | ed | d d h
et al g R Rar ool Aok SeEV BB e A RbeRR  Tor o n a directi on touar d

the user; anda useh@uBed 1dniard ebHeBicd%o MBRNE ihi%e GRARABLE bpg into
substantial ali gnr?ent vma'tn?ﬁ t he di rectoi on ofalflo%ce oﬁétﬁg’ﬁ@é?%BPI ed

| anyar d §aesnitting fospein a dicectivgodoward theresarpandyi ner opens the mask drops down

- such that when,the er pulls the, mask topward their face the tension on
the |anyard pWIllF’éellf #@er’ﬁa&“ﬁfgnﬁmﬂm‘%e‘? ?%m% O T3t antey sypstantial ¢ he val ve

rember dBeniag et (RMiiRRoRbt fRte RN B Bglhfl‘@cfiha&éyﬂgggg@ﬂ&‘t Afclase Lo flow

fromthe breathing source to the nas I'ng conduit. 20.

The br eaddirtg theasortainevepens shesmask dfops idaivm stigh thd evieinrthé heerprllgitii ng

menber has .a recgssed portion faci ng t he valve nenber. 21. The breathing

gas del i a5k taward thipface the tepsion opBe anyaxdaulshe setawvrgmembey fray

conpri segea t i ect | capabl f. deflecti toward the

St i S R e
enabling breathing gas to flow from the breathing source to the mask through the

breathing conduit.

20.  The breathing gas delivery system of claim 19, wherein the retaining

member has a recessed portion facing the valve member.,

- 21. The breathing gas delivery system of claim 19, wherein the valve member
further comprises a reduced thickness section capable of deflecting toward the

outlet opening when the retaining member engages the valve member.






