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> (57) Abstraet: A valve manifold assembly with a valve body (10) having at least one iniet {25) and at least one outlet (34). The
g outlet has an opening (31) disposed inside a chamber formed in the valve body (10). The valve body (10} has at least one groove (70)

defined therein. A valve mermber (40) s attached to the valve body. A retaining member (22) is disposed in at least one groove )]
o in the valve body (10) so that the retaining member (22) engages with the valve member (40) to cause it to sealingly engage with
a the outlet opening (31). The retaining member (22) is capable of being removed from the groove (70) such that it no longer engages
with the valve member (40) and it causes the valve member (40) to disengage from the outlet opening (31). '




~January 17, 2002, entitled "Valve Manifold Assenbly for ogxygepodsk

. Di spensing Container" which is incorporated herein by reference. 10 FIELD
OF THE | NVEX@I08I62PR® i nvention relates to an assenbly for deatwysomizssn

energency breathing mask in an aircraft. 15 BACKGROUND OF THE | NVENTI ON

Many aircraft are required to provi de passengers and crew.nenbers in the

pressuri zed cabi n VALVEanARIROOENAYSENBER BORY 0B Méggirﬁb’%%ﬁN@

sudden | oss of cabin pressure due to adhppiti@z! N the C or to a
20 failure in the aircraft's pressurizing system The conventi onal

energency breathing mask is typically stowed in an overhead storage
cont ai ner di r €€RP§S oRBFERENCES®0. REUAGED APpuddeyriosss of cabin pressure,

the contai ner door ., autonatjcally opens . and the mask _is deployed by gravity
25 to th% user. eA%ikc‘??{:)i ﬁ?éyyhgﬁaémﬁr LR typdasasbmrmithed- i n the

vicinity of therestsiohst bheehi oxbah 4 higpg L@t k is not
automatically activated. Becguseﬂ?ﬁelc&gggaﬁaygdr %?)ﬁg\%%r'é;% erp'rﬁ?ﬁfi teat, it
is desirabl e {3 4RNE H7us2002ct ¢ubibledarVelvhaMandfold fs3Radie, few of

~breathing gas k.t _has,been kpown to provide g |lanyard that is
connect ed bet \/\(/Se}gﬁé%}ﬁe %r:e%%%?%s'bﬂg §8ﬂgﬁ?fle§ndw£‘l\?§‘| vé PRaPsied ner
such that whédrezdim mmgkréBSepehded toward the face of the user, the
tensioq{fn the | anyard opens a valve to allow 26 June 2006 - 2 Dbreathing

gas to ow to the nmask. An. exanple is disclosed in U S. Patent No..
4,909,247 Whi GYETH OF THE INVENTION
“é“f 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 emérgency
breathing mask in the event of a sudden loss of cabin
pressure due to a rupture in-the.cabih.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.
'{wl _ - Upon a sudden loss of cabin pressure, the container door
automatically opens and the mask is deployed by 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




~incorporated herein by reference. Wat is needed is an i gy Ryedgral ve

mani fold assenbly. SUVMARY OF THE | NVENTI ON According to a first aspect of
the present invention, there is provided a valve manifold assenbly for
use with an oxygen nask di spensi ng container having a user pulled | anyard,
the | anyard capable of transmtting force &n-a direction toward the user
during deploynent, the valve manifold assenbly conprising: a valve body
having at |east one inlet and at |east one outlet, the outlet having an
opening disposed inside a chanber fornmed in the val ve body, the val ve

body having at ]&ﬁ@ascthiage dgaarscuege B QPVeo defd nedgihergl n; eﬁgm § grenber
attached to the valve ; and a rotatabl e retaining menber dlsposed in
the at |east ohesghasede iin t HeSval Petboty Bo.t hat9@he47r etvdiiimihng imenber

engages with t cause the valve nember to sealingly
engage with thgl%é/O%JﬁO%F@%ggﬁéﬂegl,n thYe re léuerrlfi:eng menber capable of rotating

.into substantial alitgnnent whédddde idi r efit i ofprofed oragven mdrei iuser pul | ed
Ianyard, t he retaini menber capabl e of being renoved fromthe groove
such that it oS rr engages with the valve nenber and causes the valve
menber to disengage fromthe outlet opening. 26 June 2006 - 2a

RY OF THE INVENTION

According to a first aspect of the present
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.




According to a second aspect of the present invention, thejgeiooprovided a
val ve mani fold assenbly for use with an oxygen mask di spensing contai ner
having a user pulled | anyard, the | anyard capable of transmtting force
in a direction toward the user during deploynent, the valve nmanifold
assenbly conprising: a valve body havi at least one inlet and at | east
one outlet, the valve body having a chanbér defined therein, the outl et
having a first opening disposed inside the chanber, the val ve body having
a second opening mﬁgh at..l east one arcgate roo%ﬁ di sposed, adj acent to
the second opening; “EVEPE FBnBer G RAHIRFTo Yhd\VaPvESFBEy ~ adj acent to
the outl et opebhfignainch cafidde i@¢f previgeddiaspased maniased sealengnigagenent
with the outlet opening; and, a rotatable retaining nmenber slidingly

di sposed i nsi dE°FhBSat"H el SRy IGrodRe kafdSeapabre S tampiiRy W% h t he

val ve nenber tg gassepildaliarEMhee 1anggaki AghabENGRGe the outl et
openi ng when the retaining nenber is positioned inside the at |east one

groove, the ret&?ReRYHeMbeorsmabl @ dfreetapnngovand thaibsiamtia
al i gnment wi t hgtpe, 'ééﬁﬁ%ﬁMﬁﬁﬁl'%%%C%aqge.hgﬁiféf& Q#%%%gdganyard.

According a third aspect e present ‘invention, S provided a
br eat hi ng gas dehpyesingsystem conprising: a nask di spensing container

having an automatigally, [e]e3sahl §.490l 4c2148bY oo, flSPgRed,d nsi de the

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:

e 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,




having an inlet connected to a source of breathing gas, 2 jjl8©036§06 - 2b
the val ve body having at | east one outlet, the outlet having an opening
di sposed i nside the valve body, the valve body having at |east one val ve
menber capabl e of engaging the outlet openings, the valve body having a
at |east one arcuate groove disposed adjagent to the outlet opening; at
| east one breathing conduit in fluid comrunication between the at |east
one outlet and at |east one mask stowed in the container; at |east one

rotatable retaiLpin er i sposed.in the at | ea one_.gr oove i.n the
val ve body, t%gerg g?éﬁbﬁf¥ébﬁ%%pgéﬁ&agﬁﬁﬁ%mf?ﬁ ?%éi%%ﬂV% rmﬁﬁﬁgﬁtto cause
the val ve nenbbaving emgageeniindh difsposid ehsopenting, vd hee rigddt nivdg nmenber

slidingly received in th roove such that when the retaini menber is
removed from Yﬁgv‘arl&%‘%/%%?at‘gd]%&jfg &St Pom VA V%dp?}%b%rfﬁ?é?a%%ea ser
pul | ed | anyar defgagess echd outhet IliinigRg FRELEs 1 PObsapall B a

transmtting force in a direction toward the user; and, wherein the
retaini ng menb8F 12agapil ersfatcodoong FhFBOsebsIAM Tt d19 dffent with
the direction ogf1forgeOmd;he 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 thei*r #fackeaste oncedgiegrthdngt henflahyare Hid t he retai ning

et rom oo SRR SUCh L R alue Rt disengeagy, lhem the
t he mask t hr oupbasheorr emtdk mowed 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




conduit. Also disclosed is a valve manifold assenbly w thg, 26 Z#Héle 2006
val ve body having at |east one inlet and at |east one outlet. The outl et
has an openi ng di sposed inside a chanber fornmed in the val ve body. The

val ve body has at |east one groove defined therein. A valve nenber is
attached to the valve body. A retaining nmenber is disposed in at |east one
groove in the valve body so that the 1ef&i ning nenber engages with the

val ve nenber to cause it to sealingly engage with the outlet opening. The
retai ning nmenber is capable of being renoved fromthe groove such that it
no | onger engages vewbbtyt haviead vet nigsdser card infletaasésat hkeamstl vearenber to
di sengage from tuhcele%ut Egte oggﬂi ng BRI EF DESCRI PT] ON G:d THE W NG The

i nvention is il9UstratedSi Bt dPani AGsCr AR ShERT R rift et dnhce

charact ers designatert fersade ior thei Fhlas Pedy.s Ty eugheubolifiendd gur es of
which: Figure 1 an_expl oded ‘%ner spective, view of the valve manifold

i
assenbly of théatpﬁgé‘@ﬁto AVEFSOh A tENGHr BROr§iR -aho VR e AP d S

perspective vi ewtabntheryalne varef phbdyassepdl ¥inFl@P W d §sanot her
expl oded perspective view of the valve manifold assenbly; 26 June 2006 WO

03/ 062055 - 3 PEPPESH3/D18581FFhr e IR W TAGs$hee¥rLBAAPOIY e%¢ of the
val ve ”an'f0|Qh%%s%ﬂgl¥e9£iﬁ{ﬁbrﬁéﬁﬁgg én@gsgg'&qkﬁMﬂﬂ% Hggve member

to cause it to sealingly engage with the outlet

opening. The retaining member is capable of being
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;




element in the nmiddle of the figure having a seal and a ggﬁdﬁggggg di sk

di sposed such that the valve is in the 5 closed position; and, Figure 5 is
a partial cWOI806853i onal view showing one elenent of the vedwesisaasdgo!l d
assenbly disposed in the open position with the retaining disk renoved .
there from 10 DETAI LED DESCRI PTI ON Refer4ing 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

di sposed i nside a passenger , oxygen, mask djs sing. contai ner_(not.
'shown) which is tgb%‘ﬁlel Y ﬁ&r%g?qur‘?isr?ecﬁjrﬁlgqefo‘pg‘?’n?ggtla‘? ~<’;{1"}1‘gfarcraft
above the pasﬁaﬂgﬁblaeé%%eﬁﬂr%\ﬁﬂ\ﬁhéxﬁbéééhiﬁﬁh¢@h@90ﬁ0@§£huﬁhéd out of
nmetal or plastic and can be forned by "any suitable process such as

‘ol di ng, machiehemgnbr incadle my.ddile dlighhe thigure dmavingi 3 shabnandt & three
I ndi vidual valves.11l, 12. 14 disposed in.a single bloc 25 passgenger
oxygen mask dF?ﬁ%hEitﬂa %&ﬁi}{aicﬁglpgo S Sé‘bcr"Pf aﬁﬁfﬁr‘gn&%uﬁt?eo?'si ﬁﬁi gﬁﬂual :
passengsr OxygeBs88Skesheden; Rgd, ndi vi dual valves. Each of the valves

-shown in the drawi ngs function identically with the only difference being
the positioning wi FAERTYEhE V&l Pe BFGHLaH0 CYIEHTIRFE BONad Previ aBouduet i onal

e o he b8! S oRUERO LY B dTBRlVe i AP ROMmAEy 8flsp8sEaNERC! o té

~anot her 26 June 2
_ the open position with the retaining disk removed there

,(n} . . from.
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 10 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




- 4f5PCT/U803/01358 val ve body 10 or the valve body 10 CQ%LH‘ eofgde I'onger.
Wi th additional valves added in series. If. the valve body f I'S” connect ed

to anot her Wfﬁ@ﬁ#ﬁ?y 10, they can be placed side-by-side, laéngngBE%ge to

each ot her, or ey can be spaced apart. The val ve bodi es 10 can

di sposed in a single nmask di spensing container or disposed in separate
mask di spensing containers and connected‘b@ conduits. The valve body 10 may
be designed to provide any nunber of valves including a single valve 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-pask HERemI ngr toateales bsdpulomabirtdl by mekeadengeThe

door or lid ”aytiga%ﬁghgﬁfﬁéqu$¥&$$k§ﬁ§§ériﬁa%%¥é%%tuaEEdt Ol%% %d, a gas

pressure acti Waeéd. 711 . 0 "t hose i nary -

skill in the gils Uhe AeVdGedolea CREMUAGADE Ja0beSUBRyaL03 SREYNGR ased
orporate 0

pi ston may ben into val ve body 10 or may be standal one. 20 it
I 'S i ncorporat ¢z ipliseddesvde visy-bailge 1 0at ome shglhetposkrhoebhiffer 8%a val ve

is disposed can be repl.aced wit a spring: bi ased pi n_t hat nyhe
act uat e®@ by g&?eybﬁﬁgkﬁF%.SQ?E%A%?@PH%DrngPeIVﬁEXSe%§?9?ﬁeH?a§%S 5$bp down
~and hang fromd;anyalds imd@rsiﬁ@é%&ﬂcroais_?aﬁgmg dbnthdnkanyar ds are |

typically dispos such that force on the lTanyard is required to pull the
mask to the uskrEposddica Spards ceaskodishengiag FoRLAARSES BRE mask

- during depl o/l s 42 (S, GHGLR, VOHHE $10k1 B0 Bl heazhde
- B 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 ﬁay be
incorporated into valve body 10 or may be’sténdalone. I£
20 it ie incorporated into 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. Oﬂce‘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
o the lanyard is reguired to pull the wask 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




30 are known in the art and are disclosed in U S. Patenti%§ﬁ£%Q%O§OO6 WO
03/ 062055 - 5 PCT/US03/01358 Nos. 3,503, 394 and 4, 909, 2 I'ch are

i ncor por at eWO 138255 by reference. in Fig. 1, a user pulled panvasihids i s
attached by a ring 19 or other attachnent neans to a retaining disk 22 5
that engages with the valve body 10 as wilk be described in detail herein.
The | anyard 16 coul d al so be connected directly-to the opening 100 in the
disk 22. A valve nenber 40 is disposed in the valve body 10 and seats
against an inlet 31 on the adapter 13 as described in 10 greater detai

bel ow. Each end of the val ve bo rovided with an, et 25 for
attachment of NOfe 3prdat-mify 4?@9(%%? gﬁﬂ)aFﬁaﬂnﬁﬁypﬁeagﬁapl|ed from

a breathing gag sQur s shawn) . The |nIet 25 shown is a fenmale port,
"however as known to those of ordinary 15 skill in the art, the inlet 25

‘coul d al so be conf fguFfedi. ds, sa meder ponlled &eniresdoie?openiahgeczedaby a
di sposed throu e val ve body .10 .as_shown Bgn 26
G Towtor bredifBng et AR A AT (HEROG A D e bRy 1B N0 e 22
adapters 13 hemetaengeb@s 3t tiathd svshe®elodip 10hgst G ObeadbEung Mt
cone. The inlet 31 is_shaped so that a soft elastoneric seal can seat

“agai nst the |mnedetal&héﬁnﬂﬂ?AﬁﬂThﬁ|%ﬁQYQE@dlGCFﬁéldsﬁéﬁésbef@pnnﬁéﬁaﬂeﬂ
ST 2150, DRSSHCARY B Miod WOART 60 S chBSg R RRE ch ke
-~ shown) . that membees4bhas disposed in the valve body. 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.ﬁhe
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

Ll valve body 10. . | |

e 20 The adapters 13 have an inlet 31 that is shaped in
<f: : 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 conﬁector, however, other shapes and connectors 37
as known to those of skill in.ﬁhe art would also be

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

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




breathing gas to the mask. The connector 37 is a barb t%ﬂﬁlﬁgqﬁﬁ tor,
however, other -shapes and connectors 37 as known to those o in the

art woul d avdwshe s . suitable. Oher types and shapes of ?QﬁﬁUéﬁggﬁﬁmfrs
i une

woul d al so be SU|tabIe For exanple, as will be evident 26

03/ 062055 PCT/ US03/01358 - 6 to those of ardinary skill in the art,
~additi-onal hose connectors 37 may be connécted to the flow actuation

valve 11, 12 or 14 so that a single flow actuation valve can. distribute
breathing gas to a plurality of masks 5 through a plurality of conduits. As
will also be evident to those of ordinary skill in the art, if multiple
masks are suppto e’dh@hEOQQ hoadsihagieskidw dct fdte @rivaladsditliondl hege 14

t hen the respectlve argds 16 ul d each cqnnect.ed to .,a single
Fotaining nonsarREect Ao 1 ma, Bo1ORRESE LS St NG i A HAP R i on
with a flow ac{ra@éom vabverf 98 S¥eEHalBek AmdiRy flHiEtdaaidn Raivel e
masks connected to a S|ngle fl ow actuation valve. Wien nultiple masks are

connected to acasmr@i%tmbw:acbnaatbhngvaaﬁe tome R TR ifas ayndtkal | owed |

to-flowto a 1 e Vel eaty | fi ce
S prow%led t er%% Ii?bg $i§¥§?ll ¥cé SQOE tl)ES?F) may “{)eﬁ oca%g)&?%néj‘fﬁéé t
~connector 37 ofo thessabfboafiedaeyi bkédlcadm hdhd eoaled S oameMhiplke ahssks The

adapters 13 engage with the valve body 10 as best 20 shown in Figs. 4 and
5. . The adapt er39 3s%WepL bedathaeneh FOS%Hglﬁaﬁ%QWxﬁﬁF 90 GRfVOpEhi ng 39

(7 02 " 1 PSP FRSRIETE ecpeuachen dpab v sy e
' connected to a 51ngle retaining member 22. Accordingly,
10 . the present invention may functiocn 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. '
' 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
‘like. 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




|| ke. It ié al so possible to nold the val ve body 10 and %#Jﬁg@@gpter 13
~as one part with the adapter 13 fornmed integrally - in the valve body 10..

The val ve nWRIS06465 may conprise a di sk 43 supporting an el pet/RERyd1Ssseal
46. The seal 46 may be nolded froma suitable elastonmer such as silicone.

- The 30 disk 43 may be formed out of any suitable material such as netal,
plastic, or the like. As shown the seal 46 is 26-June 2006 WD 03/ 062055 - 7

| supported fromthe perineter edges of the disk 43. If additional support
for the elastomer seal is needed in the center opening, the disk 43 may be

formed in the shape o 3 on wheel" type arrangenment with sone 5 spokes
‘ext endi ng acr Eé?ﬁﬁ?%e%%.tq?% R%%ﬁ%ﬁpﬁﬁgéﬁ O%yﬁ‘éleafiliéﬂfgéﬁ'ent IEt Ee
el astomer is pRlded A RipAinhr e SRPKEEomAS 8853/ SL_%L&%Ed\éﬁ éaé{‘gner

val ve nenber 40 may conprise a thin netal nenber covered by an €
'The thin metatheersatampodsnisy,i dlor geskosat medyabe forwed dnalther nat e

bet ween a convex _and .a cqpcave configurati on depending on the force
exerted on t'hg%_ag_r?péj i e é'fa(%xbfwcrlef?el UEUW?. ‘?"r?ﬁggﬁ@ﬁﬂgrw -§°B€ bi ased
i n the gpen pegidikdeen chazefiion ta&o'aylﬂge%dﬁeﬁihges eh +hiewiBd wheel

" Dependi ng on ether the disk 22 is engaged 15 wth the nenber, the thin
metal nenber WyWed pERISmash, die etdstomari b moltded ovkar orTheowald e

| Terher 40 11t SRR R SRR DLAS LB o Bt
~the 20 openi ngoprti@eprotide: wieRRY melse+ Ocsealelinbyouhskblias@bmex .
{“1 -~ The thin metal member may be solid or perforated and
- 10 would altermate between a convex'énd a concave
configuration depending on the force exérted 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
a - . 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




the val ve nenber 40 agai nst the valve body 10 so that gasy gescape
around. the valve nenber 40. In Fig.. 4, the valve nenber and retai ni ng
disk 22 ha £noved fromthe outer positions for clari Lddl e
25_positio§ﬁ?ﬁgﬁgg&’4 shows the valve 12 with the val ve Iﬂﬂ#gyuﬂ%ﬁgﬁg t he
retention disk 22 in the closed.. position. The el astoneric portion of the
val ve nenber 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 detai
hereafter. The val ve nenber 26 June 2006 WD 03/062055 - 8 40 may be

seal ingly attaghegdv B ded1legiRenitthdied htnghile etbedypdding fanfhe
different ways as known to those of ordinary skill in the art. The _val ve
menber 40 coulvalye hedssddd iimn magi fLheke ‘%h‘f’%ﬁﬁeasn%ﬁ%?s,o Pﬁé ike. -
The seal between.the oufsi-.de .qf ve fegbe : hespabwalbody 10
can be a_face0 g&%a%p'%%éﬁg'ﬁgéggggfﬁé%'by C}ri%égg(ﬁgﬁbghomn). In Fig. 4,
a reduced thi ghressd seg! imntalhahbextieneadedmenbeva: sPetbe dhakSval ve
menber 40 toward the m ddle where the su faCﬁst 6.ang 9. l0rare di spgsed.
Returni g to Mhgs serlaketreen Jhs B AavPhgtaS Youl

in the .valve T v | | BROSeHhRt weenoaldobke prawtitiade- 80
of the valve %gly‘%g‘vgngﬁ;ﬁéq%pgzn%ggbéogtﬁag recei ves the 15 r,g ention

" disk 22. The oyt @-mindsced0 siomhas nrBigded . opehrAyced the Fded .

openi ng 83 makes it 'easi e 1.0 in5t kL enyaLYELTREVEE 4he beNRHEr, the

surtace Is di sposed

"member 40 toward the middle where the surfaces 56 and 59 o

10 are disposed. _
o ' 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.




-openi ig 83 may take other shapes. The groove 70 has a ro &ﬁﬁgﬁﬁge I n
order to 20 provide for rotation of the retaining disk 221 nside fhe

groove 70. WR306H38 groove 70 allows the disk 22 to rotatepéBuSesinisss
Substantial alignment with the direction of the force on the user pulled

| anyard 16 to nmake it easier. to pull thegdi_sk 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 transmtted from different angl es dependi ng
on the |l ocation of the passenger seat relative to the oxygen mask

di spensing container,, the height of th assenger, and the angle at 30
whi ch they pull on the-§ &S0 ‘?L%?’l?%e\]%ﬁg ’23@6%%16?/ ¥&2oss body 10 to

PCT/ US03/ 01358-Jit5HeS | I (kR _enyireppal d t rotate
about an axis 90 a( Fi ga%‘%% IO&'%’EZE!D\E/%;IIgvggb(gg{l;gloQ)couil‘lcfll@b\é)‘.‘eil?(t%p|)cf))(§jgds(e&(b1c romthe

“breat hi ng gas acendliltes sapborintdt Erabobhet beeathdugt galby comahsi tef a@d i ngs

or 5 bearings. '

Lt | I ossible to elimnate the rotation of the disk
22 by gui di ng rtori':éatle;%pg} Oltg“? HT 30 ngﬁ %yefneﬁnspegl 8y T3PSt K& nechani cal

arrangesent. f ¢ezGaugidlg the lanyard to be held at a fixed angular position
relative 10 to disk 22. Although the disk 22, the val ve nenber 40 and the
- groove 70 are provildedsaslssupopibbestoneliminrispthe sotwtiomhede the

~ elerents coul gubg aay Q) hets SIS AhE $DAPEra b6 LheblghobunEgRSSYY for the

disk 22 to rotate i
o pulley or other mechanical arrangement for causing the

{f: . - - lanyard to be held at a fixed angular 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




. 15 groove 70, for exanple, if the entire valve body 10 ‘Rhgimﬁé :
descri bed above., the groove .70 could be made in any other suitable.

“shape. suchvg§yﬁF§ﬂyare, rectangle, triangle, or the Iike. ﬁﬁ?ﬁﬁ$%@95¥bove

the. disk 22 woul'd also take on a different shape to mate

20 70. The enbodi nent shownwi th round el enents is an exanple of one

enbodi nent of the present 'invention and 8 fiot intended to linit the.
invention to the round configuration. The retention disks 22 have
openings. 100 for 25 receiving the ring 19 that attaches to the user pulled
| anyard 16. As best shown in Fig. 2, one.side of. the retention disk 22
may be provi dedtwihing adrlkr al2l wndlitdpo sexll vecesseelr podt can be3helden t he

retention disk 22 is disposed . inside the valve body 10 as sho in Fig. 30
1 Ehe frust oSaRPERRTO bV S0 ETHELIPIHE Bt ve ThABA T A SgRdcd i PHEERe
-recessed portign gg§g&amh@3£g6%@§5 EXY

PCT/USO3/0135g%rg%%?ﬁPﬁ% g?gﬁﬁgékgﬁgn?ﬁ§§J§%€glnenber 40 can be Xgld ©

toget her by arbtiectionaldifkt 22THirsou réngagendnt iwibbsthebuadver e6MPeBy t he
orce o0 U1 LaRd 16, o tetmte 4l e Nl 4kcR2 Laameneaiee,
- frombeing i nadyget @E&bbﬁ(re%%&‘ﬁfiydltggé&&%é opresHal réandhteans such as
- shock and vibration. As shown in. Fig. 2, recessed portion_ 103 may _he .
‘provi ded wit hcenddtiens sughs i @hcggétaraﬁ\ vorakiendi nfSt §LOUFf 40 Fag3. .
- The 10 CurVedz?e%%E%gé%%ng%%f%%(¥%gcﬁgycgerﬁ$g+§§gd with a curved.
" transition section 200 extending to surface 203. The
10 curved section 200 may be conical or radiused.
; 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.




" Alterrdately, if the recess is relatively shallow, secti 0”26519‘%\3{?% be
formed as a straight wall. As shown in the mddle of Fig: %, en the
retention dWOW3BR0S inserted into groove 70 in the valve bReyydfniiae
Tecessed portion 15 103 engages with the frustoconical surface 56 and
~deflects the seal 46 so that it seats agahnst. 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 Turning to Fig. 5, when the disk 22 is
removed, the seal 46 noves away fromits seat on the inlet; 31 and

breathing gas is allowed to pass_through passageway 26 into the inlet 31 as
.indi cated by arrowRESHTHAE §° Fidhete thefivfikdeocsuthet vadveThedyeal 46

may. nmove awayned.heems Hg‘l‘g? £one ' | guing;
rel axati on of ?heuel ast o%eoﬁ{na gcer t éelof%r ce % o@%ﬁeggro{elggn%?%ng%égeﬁ is-
‘renoved, the pBesuohetbhtt i ddse agaivstmemiber 4@nber ti8, mdddibe spring
"properties of _the .netal if the thin netal er is used in the valve 30
Tenber 40° as. BRSEFARBA SRBOVEL R Dhrks SURRST 0 0BBBSEaL Ve jmenber 26
: PCT/USO§/0135§nR@hérBhEErt%d@ﬂ%idﬁ & d iad 01 Of 5 t BEedalv enkAdYHdOgas

i ncl udes. a round chanber that is open around the adapter 13 such that if -
t he val ve nengar fijownariound ddice gsbpitteénnld dro viahe eotReirspobdtdnbas t he

val ve nmenber 40Q..5_j0.t r jtion,of valve 11 is opened then the gas
~can flow ar ouﬁlgdﬁsﬁ%l:g a%?e?&%gwt gﬂ@%&ﬁ' position as - indicated by arrow:

120 in Fig. 4. ~While the invention has been described in connection
',‘gzj : with 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 eguivalents as may be

included within the spirit and scope of the invention,




Wil e the invention has been described in connection w tdy geitA)l

enbodi nents, it is not intended to limt the 10 scope of e rnvention to
the particular fornms set forth, but, on the contrary, it is intended to
cover such alternatives, nodificatidfs, and equi val ents as may be
included within the spirit and scope of the invention. 26 June 2006 -12
What is inmed is:, 1. Avalve manifold assenbly for use with an oxygen
mask dis ithgaipedisai ner having a user pulled |anyard, the |anyard

capabl e gf transmut L.12d; ' irection toward the. user during

depl oyrre(rilf, tﬁes‘z\gla‘{e vlélﬁ%gtﬁ@f' %Fsé a@%gfr?glélsg %:Vgﬁrp?tls 80:9%5_911 Igg%(al 5‘8%%‘8% havi ng
at | east comeinenha&tingadisat pdlRddbnyiRe, theldmshsd ddpabRWiltRinsmiteins Fekcdin OPeni ng
di sposed inside a chanber formed in the val ve body, the valve body having

at., | eadtdiserbionrOward the oo dysingndeploymendi the valveamavifplshibssembly ached to
t he val vgmla H¥i' and, a rotatable retaining nenber disposed in the at |east
one groove tn Plgl'e val ve body so that the retaining nenber engages with the

val ve nenmber ho/ab@iB&dy hbﬂﬁgadtweamqmét%naeaﬁl'lbe{wldﬁee&ﬂ%%\éﬁédﬂe% he outl et
opening, the retaining nenber capable of rotating into substanti al

al i gnmenhavihg [ntopening disposeth instdef o cleambeyfotrhed insthe vailre bullyl, #reyealde t he
retainin er capabl e of being renpyed. from the groove such that it no
| onger eﬂﬁg‘gg%“% %Pe[aﬁteoqpaﬁrgléa%ﬁgﬁwgp dﬁﬁﬂe%@@%eé%; the valve nmenber to

di sengage fr opvhive iRkl QPRI B3he Palvd BSay:ahye manifold assenbly of claim
1, wherein the outlet conprises an adapter capable of renovably attaching
- to the val we badiatable réthiminmimembrrndifmised as sherfat Yeast onkairdoide imtigs ei n t he

out | et co&er%)s&? a i nt e?r_aj |y formed adapter | eading to a breathing
condui t . Y3#Ve PREY §Qt Fht9iBing mewbeioengages withithe yalvgiaember torrausaut | et

openi ng | | 0 rupcat e n The valve manifold
assenbl yﬂ%f v%?gﬁﬁq&ﬂ)&m}ésgélﬁ{%eén\gggééﬁ %e%%r u:flgt §p ex%ng, rt]he r&am?ng
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.




solid disk. 6. The valve manifold assenbly of claim1, "mgéidr[é]%d?)@ val ve
menber includes a reticulated structure. 26 June 2006 -1 : e val ve
mani fol d assenbly of claim1, wherei q t he val ve nenber conprises a thin
met al menber covered by an el astoner. 38. The val ve manifold assenbl y of
claim7, wherein the netal nenber is capable of alternating between a
concave a7nd a onvax ori ei%‘t%la{)i on. g The valve manifold assenbly of claim
1, wherei’n t he'iCelalVei Mgn aysemlly of clalmeds cwhersin iths vabe, memibeyal ve

mani f ol d i 1R the menber further conprises a
reduced tcﬁiﬁ@glgggs%ﬂg%gﬁt%r?%%%%m&gé%kﬁgeaﬁeééést%%ﬁrélgr‘tovvard the outlet opening
when the retaining nenber engages the valve nenber. 11. A valve manifold

assenbly for yse with an oxygen nmask dispensing container having a user
pul I ed | &nyar dheivadve mﬂoail asssatile offclainn s whersinghe grefel memberdsrect i on

toward t | nt, .th alve manifol d assenbly conprising:
a val ve %g%%’/ﬁﬁgt\‘/@%rh%ﬁlﬁq%g%? é(rg%g&}mﬁlvggniﬁao%\(e)ﬁ %@?at% outlet, the valve
body having a chanber defined therein, the outlet having a first opening
di sposed inside the chanber, the valve body having a second opening with
at | east Jone dheiyalve manitdd esssindp ot daimjl awbatein thetemisiog areantepdas ng; a
val ve megt%g{)e attached to the val ve body adjacent to the outlet opening and
capabl e oOf 8?%1@})0 1%Ibosed in face seal engagenent with the outl et opening;
and, a rotatable retaining nmenber slidingly disposed inside the at |east
one groove and capable of engaging with the valve nenber to cause the.

val ve nedBer The valvamangfold essgaidy dheaimil | whemjretlienglwhmombbefurbieai ni ng
menber is positione int iiig%l@t he at | east, one groove, the retaining nmenber

capabl e GPPBES: # A44SRt & aFrtion cappblgnee detlosting taveardithecqutlsh of force
on the UgsLniREheR WALt méntd e 2898he valve member.

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.




-14 12. The valve manifold assenbly of claim 11, wherein %é‘l‘ﬁm%l‘gdogt
conprises an adapter capable of renobvably attaching to the valve body. 13.
The val ve nmani fold assenbly of claim,11, wherein the outlet conprises an
integrally forned adapter |eading t 6 4 br eat hi ng conduit. 14. The valve
mani fol d assenbly of claim 11, wherein the outlet opening is shaped in the

f or m of trupcated cone.. 15. T val ve mani fol d assenbly of claim 11,

wher ei n ﬁﬁe vatNée aﬁ@rﬁ%ﬁ“f‘?é aésen;gg]yi ngl@kllsf@erqiﬁéh‘?/&}l\}"é GOHHITESES AN assenbl y

of claim i i a reticulated structure.
alfptcEBERIOR aﬁovea%;atyt&ggﬁ)goa% @g!fg%m

17. The val've ni fold asse rein the val ve menber
conprises a thin netal nenber covered by an el astoner. 18. The val ve

mani f ol d .gssepbly of claim 16, wherein the nmetal nenber is capable of

al t er nat ilgg b eamagfRld pssealy of elaimeld , orheseinshe owntlet vompaisps amt hi ng gas

delivery: l%gggpe[' 106 1 i.spensi;ng contai ner having an
aut omat i é@%%ﬂ%? easaqaé{eggeoard;lffJé tg%vaF%}en occ???dﬁﬁ'sposed i nsi de the contai ner

and having an inlet connected to a source of breathing gas, the valve body
having at |east one outlet, the outlet having an opening disposed inside
the val vé4bodyhe vabve manioldorssembly of claim| ldasvhereinethe ajuslet nperting icapabl e of

engagi ng. | Qpeni.ngs, . t.he val ve body having a at | east one arcuate
groove diSlré %gg%*hgﬁfoggéﬁtat[%c "}?808{}?1 et opening; at |east one breathing

conduit in fluid comunication between the at |east one outlet and at

| east one mask stowed in the container; 26 June 2006 -15 at |east one

r ot at abl &5r et Zhaivalyermaniéold dissqpud e dficinitchEl , avhdremsthe oabvegmember isin t he
val ve boda/I .ne retaining menber engaging with the val ve nenber to cause
t he val v& iﬂs r to engage with the outlet opening, the retaining nenber
slidingly received in the groove such that when the retai ning nenber is
renoved fromthe groove it disengages fromthe val ve nenber;

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;
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retaining nmenber is capable of rotating into substantial alignment with
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to the container opens the mask drops down such that when the user pulls
the nmask tomarg their face the tension on_the lanyard pulls the retaining
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facing the valve menber. 21. The breathing gas delivery systemof claim 19,
wher ei n Bhdingly rgeeinadhiethe gropye suchcibapwhee therataitingademhecisnemovedct i on
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+ 2 uvser pulled lanyard connected to the retaining member and capable of
transmitting force in a direction toward the user; and,
~» 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 outlet opening

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.




