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DI SPENSI NG CONTAI NER CROSS- REFERENCE TO RELATED APPLI CATI ON 5 Appl i cant
her eby clwoms/omosdrity based on U.S. Provisional Patent ARepliSoz0i3sn No.
60/ 349,679 filed January 17, 2002, entitled "Valve Manifold Assenbly for
Oxygen Mask Di spensing Container” which is incorporated -herein by

reference. 10 FlhDvEFvARErbNYENSE@NRTREFDRYORIGEN MRkat BF shanadinassenbl y
for deploying an energency breathing R an aircraft. 15 BACKGROUND OF

THE | NVENTI ON Many aircraft are required to provide passengers and crew
nmenbers in the pressurized cabin with an emergency breathing mask in the
event of a sO808R-RBFERENCEaRONREMATEDUAPPAICATAON rupture in the cabin

wall opr to a 20 failure in the aircraft's pressurizing system The .
conven%ional ener§833§cﬁp a%ﬁ?ﬁ Yn&dRiMS BydrLaityy %ﬂe&n-phsan over head

storage cont ai-BeRcdbhagt byraver A%)B@_i'éfé%rion Meon cd /3udder d @3 of cabin
pressure, the contai ner door automatically opens and the nmask Is depl oyed

by gravity 28apBarkeliser00Zheemidic legpi"Vallive Namg§0ﬂdoﬁsshﬁiﬁgeﬁor
container in iclnity. ser ut the fl.ow of .breathin sto
the mask is %%psgétgﬁg i§§EP§E%§P§V§PEEQ1n§§Ca&%&éﬁhésméHEQ5ﬁfx@%8%?over an

enpty seat, heresn Bgsiegbtente.have a user-activated valve that controls
30 the flow of breathing gas to the nask. It has been known to provide a
IanyaFa that is connected between the

FIELD OF THE INVENTION
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
breathing mask in the event of a sudden loss of cabin
pressure due to a rupture in the cabin wall or to a

20 failure in the aircraft’'s pressurizing system. The
conventional emergency breathing mask is typically stowed
in an overhead storage container directly over the user.
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 automatically activated.
Because the mask may drop over an empty seat, it is
desirable to have a user-activated valve 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



breat hing gas conduit and a valve in the contai ner such that when the nmask
is pulled toward the face of the user, the tension on the |anyard opens a
val ve t o wbloameM& 03/ 062055 PCT/ US03/ 01358 - 2 breat hi ngCcgasos/o3ss ow t o
the mask. An exanple is disclosed in U S. Patent No. 4,909,247 which is

i ncorporated herein by reference. What-is needed is an inproved val ve

mani fold 5 assenbly. SUMVARY OF THE | NVENTI ON The present invention neets
t he above-descri bed need by providing a valve nmanifold assenbly with a

val ve body 10 having at | east one inlet and at | east one outlet. The

outl et has an openi ng di sposed inside .a ch er r I e val ve body.
The val ve bgb‘ifeaﬁ:&?r}ﬁg 93t o O"ér%%\?%he d‘é‘?%ﬁgéd %ﬁe%%%nnéf%\ %/%I ve nmenber is
attached to dhe-Msdae iboslys. Adedmt ey 4paber243 dWhsposed in at | east one

15 groove in the valve body so that the retaining nenber engages with the
val ve nenberineprperrted heratalPngrgicEPdage with the outlet opening. The

retaining menber g ¢ i { 6PN edaf FaM L hgaBE POYE such that it
no | onger engage‘gﬁ%t t J;é&%% nggn%llrgfbe{rﬁﬁgnd It causesat he 20 val ve nenber

to di sengageadgariblyie outlet opening. BRI EF DESCRI PTI ON OF THE DRAW NG The
invention is illustrated in the drawings in which |ike reference
characters designate the sane or 25 simlar parts throughout the figures

of which: Fi %MYiéFafﬂﬁxmﬁI@ﬁrspecti ve view of the valve manifold
assenbly of the present invention; .
The present invention meets the above-described need
by providing a valve manifold assembly with a valve body
10 having at least one inlet and at least one outlet. The
outlet has an opening disposed inside a chamber formed in
the valve body. The valve body has at least one groove
defined therein. A valve member is attached to the valve
body. A retaining member is disposed in at least one
15 groove in the valve body so that the retaining member
engages with the valve member to cause it to sealingly
engage with the outlet opening. The retaining member is
capable of being removed from the groove such that it no

longer engages with the valve member and it causes the

20 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
25 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;
30 Figure 3 is another exploded perspective view of the

valve manifold assembly;



Figure 2 is another exploded perspective view of the valve manifold
assenbly; 30 Figure 3 is another exploded perspective view of the valve
mani f ol d wegea/mtdoys , WO 03/ 062055 PCT/ US03/ 01358 3 Fi gur @C4/use3/e1358
cross-sectional view of the valve manifold assembly of the present
invention with the element in the mddlse_of the figure having a seal and a
retaining disk disposed such that the valve is in the 5 closed position;
and, Figure 5 is a partial cross-sectional view showing one elenent of the
\éal \ée mani fgl flhasserrPl y disposed in the open position with the retaining

i sk renove ere rom ,10 DETAI LED DESCRI RTI Ref er.ni igs. 1-5
general ly and i niFﬁgéllrley.‘Jt d° B P ESmA J\?élabloa’yq\él“b oejﬁgti%%g’ﬁq{{ '?hree
adapt ers 13 Q%3RS IRF @at Mg asd titemtii@atwitty Woendui ts 15
attached to passenger oxygen masks (not shown). The valve bod%/ﬁ(%o is sized

tg be) di/\/{s}po?@ﬂiemsti de atll'{@S@éWd@r ofpyhserf eBEe HEPARBIhERNH NG (not
shown ich is._typic . t i i 1 Ord 1 ircraft
above the pgseécér%grlér gse(%'tg’s]%/ C{Fllr%:i*ﬂjvsgﬁqjlveé?’]bé(;)l'{(;;q/:ﬂia{oF ?rf'ra%/é)bveé%%g (r:lgsng{? %%d out of
met al sor pl asidseapbsiandre; faarded by any suitabl e process such as

nmol di ng, machining or casting. Al thaugh, the invention is show.wth th
ndi vi dual  val vedigpre B e 4 RHOSRE [FEOERTH o Bropiy v showidg T 1 ITES

one element of the valve manifold assembly disposed in
the open position with the retaining disk removed there
from.
10
DETAILED DESCRIPTION
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 disposed inside a passenger
oxygen mask dispensing container (not shown) which is
typically mounted in the interior lining of an alrcraft
above the passenger seats. The valve body 10 may be
20 constructed out of metal or plastic and can be formed by
any suitable process such as molding, machining or
casting.
Although, the invention is shown with three
individual valves 11, 12, 14 disposed in a single block,
25 passenger oxygen mask dispensing containers may contain
any number of individual passenger oxygen masks requiring
individual valves. Each of the valves shown in the
drawings function identically with the only difference
being the positioning within the valve body 10. 1In order
30 to provide additional lines for a greater numbers of

masks, the valve body 10 can be connected to another



25 passenger oxygen nask di spensing containers may contain any nunber of

i ndi vi dual passenger oxygen nmasks requiring individual valves. Each of the
val ves shwamnsioseoshe draw ngs function identically wth tireTasbyowss f erence
bei ng the positioning wthin the valve body 10. In order 30 to provide
additional lines for a greater nunbers. of - masks, the val ve body 10 can be
connected to anot her WO 03/ 062055 PCT/ US03/01358 4 valve body 10 or the
val ve body 10 could be nade |l onger wth additional valves added in series.
If the valve body 10 is connected to anot her valve body 10, they can be

pl aced side-by-side, at an angle ta each ot , .or t he n aced
apart. The V&WE B%Rﬂﬁé§qy%a %evgjdf%g%%%éhf% céo%]r(ggkf% rﬁ,aaég %?Ig%éga ng
contai ner ok,; 1] SRR dih SEPAIALS RSk disnessi&g. cont ather ¢aknd
connected by conduits. The valve body 10 may be designed to provi de any

nunbfr of vékyhsIﬂ?uﬂ&uﬁ¢@p%¢%¢®g¢@ rpter 102 e Noadsi hYt etBEY1 €82 When an
event occurs in.the aircraft that reguires [ be,provided to
t he passeng}res ,p]tancée(fi%lé%rb%o%lré?ho%ys%ﬁﬁ?g%ga%ﬁeggiggéﬁhﬁgékogi spensi ng

contaiger i siaul o isal dyaced eased: . THehdovalve bodiemylOl18abebeel eased by

an electrically actuated solenoid, a gas ressure activated piston, or the
i ke. As kmﬁMﬁHQﬁe@rk%ea0%1%$H$n%?%k554?Pg?ﬁlFﬂecﬁ?F?lPﬁ5 aﬁeice f or

Vel ve body 10 RS B S g g B ed ot he val ve
\tlamo% 10, onecarindditecd pogi coudsinber eThevuplee| bodvspBsuaycka Besigprdced
to provide any number of valves including a single wvalve
10 with a single outlet.
When 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 dispensing
container is automatically released. The door or lid may
15 be released by an electrically actuated solenoid, a gas
pressure activated piston, or the like. As known to
those of ordinary skill in the art, the device for
opening the door such as a spring-biased piston may be
incorporated into valve body 10 or may be standalone. If
20 it is 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. 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 pull the mask 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



a spring-biased piston that can be actuated by gas pressure. Once the door
or lid opens, the masks drop down and hang fromlanyards under the force
of gravitwyo 0286208e | anyards are typically disposed such tiratr/tfsos/esson the
lanyard is required to pull the mask to the user's face. This force from
the user pulling on the mask during depd aynent is used to open a valve to
allow the breathing gas to flowto the mask. These type of systems 30 are
known in the art and are disclosed in U S. Patent WO 03/ 062055

PCT/ US03/ 01358 5 Nos. 3,503,394 and 4, 909, 247 whi ch are incorporated

herein by reference. In Fig. 1, e ul.l ed | anyard ' ached by a
ring 19 or OHFer 3at5t0§0t§r?é"nt§rﬁéa4ﬁ?qu9z’ %4”?(3\,{1-&1[%1 nag‘gré/dils Cégoélga%éat engaggs
with the vahys hedy,1Q S Mdde be described in detail herein. The |anyard

16 could al so be connected directly to the opening 100 in the disk 22. A
val ve menber 40 Iirs Rigspdsed itsahwhls@ brikAad g@]dl%e%ﬁ'%ag%%‘gi]ﬁ%taan

inlet 31 on the pter .13 as | i t he Each
end of the J§F§%%%%6V:fﬁ%ﬁ%§'aéﬁ?ﬁﬁ%ﬁ?@éggﬁ%gﬁggﬁéi§§%§§%%h$d?§%$r%%hnent
gf t?;s_ br eettﬂam%rgﬁ%és neitﬁmorth@hmm\)etusmy ey de eipblheddésonibad

reat hing gas source (not shown). The inlet 25 sh LS f emal t,
however as Krbwietahk He Bt - or %a}%nﬂ%rgk}glC?ﬁf¥ﬂ%l%?tgetﬁ n?% g§ﬁ25
coul d al so b LONTIUL naSofefBhE D06 in/LBEraeskobz OPERl ngBvat are
di sposed through the valve body 10 as shown in Fig. 3. The oEenings 26
al | ow for brestdeme@ass tdippssed hinughet ielve apeay bbeyangd. seats

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 attachment of the
breathing gas line (not shown) that may be gsupplied 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 seat 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 connecting the conduit (not shown) that carries the
breathing gas to the mask. The connector 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



20 The adapters 13 have an inlet 31 that is shaped in the formof a
truncated cone. The inlet 31 is shaped so that a soft elastoneric seal can
seat agaiwetospbmsinl et 31 when the valve is closed. O hePCIhspesifor the
inlet 31 may al so be suitable. At the opposite end, the 25 adapters 13
have an outlet 34 with a hose connector. 37- for connecting the conduit (not
shown) that carries the breathing gas to the mask. The connector 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. O her types and shapes

of hose connectors woul d al.so be sui.table. .For _exa . il e evi dent
WD 03/ 062055 L PCTIOE83 61 956787, 57 inds e o1y diinr %s‘%‘ﬂ%%‘lan tios ,
addi ti onal hesance@BREC B MaF’ HERY:CIRcCeRe e d Heo Al fdamaaciamt i on

valve 11, 12 or 14 so that a single flow actuation valve can-distribute
breat hi ng ga¥aiyealpl uldl ory 14f spadhats & FigEe £ 19" iUt it ddfi ts. As

Wil also becgﬁz]]i gﬁ%‘f i h%&‘%acll_fh'?fgdﬁ&g Yok ?ldﬁfihé?y Yi mddrdul tiple
masks are supplié Fﬁroug a S|n§1 ow actuation val've 11, 12, or 14
then tlbe respacbugh amlands ity wiulcbracitshe Zoomiddt ed s ke sdviglant

retaining menber 22. Accordj,ngly, 10_the present .inventi may fungtion
with a flow &t ¢&0S6n Oﬁléﬁlg]'é“%x})rg’ é\]i%#;l ﬁé@lﬁ%ﬁ f é?‘fcﬁoq'r%r%‘? H“arﬁﬁﬁi pl e
masks connegtedd %@i%&@kﬁ:d‘dg@waaféﬁ@tliéﬂfl\&& et uderbn M vl L rasks are
connected to a single flow actuation valve, breathing gas may be all owed

to-flow to al@askrlsiddpiesydheovaspaetdifg ylasemrdy {1 weidbready R ifice
s prOVided’c%%%é%@ééﬂég(gjsingle retaining member 22. Accordingly,
10 the present invention may function with a flow actuation
valve for every mask or may function with multiple masks
connected to a single flow actuation valve. When
multiple masks are connected to a single flow actuation
valve, breathing gas may be allowed to ‘flow to a mask
15 deployed over an empty seat.

If a calibrated orifice is provided, the calibrated
orifice 38 (Fig. 4) may be located on the connector 37 or
the calibrated orifice can be located somewhere else.

The adapters 13 engage with the valve body 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 engagement, a gquarter 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 wvalve body 10.

The valve member 40 may comprise a disk 43
supporting an elastomeric seal 46. The seal 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



orifice 38 (Fig. 4) may be located on the connector 37 or the calibrated
orifice can be | ocated sonewhere el se. The adapters 13 engage with the

val ve body01B0exsHest 20 shown in Figs. 4 and 5. The adaperast3orssy be
attached to the valve body 10 through opening 39 (Fig. 2) by a threaded
engagement, a quarter turn bayonet engaggnent, a solvent bond, a set of

pi pe threads, an adhesive, or the like. It is also possible to nold the
val ve body 10 and 25 the adapter 13 as one part with the adapter 13 forned
integrally in the valve body 10. The val ve nenber 40 may conprise a disk 43

supporting an elast s al 46.. The seal 4 y gl d fr a
suitabl e el &P % i ROME" %6 %%g%|s§§458§a?gg% %gfnegggut of
any suitabl e gmfef ﬁ&ls ofS it abhe PbBSsEEMeor sthe fkkacedsdshown the
seal 46 is WO 03/062055 / US03/ 01358 7 supported fron1theFﬁerineter

edges of thaﬂm$s¢em@er|¢pe@a@3t|%m@Jd%%bp%$tmﬁbrb?h£°€maétbﬁe Seal is
needed in e?§§2t ra°pee$§9 wﬁ ﬁ'é§%é3a£§¥ gémEHEWEchnsbﬂe shape of a

"wagon mheel rfang 5 spo s extendi ng across the
openi ng. | n ¢hekyagertyhiethg &gp@sarthegepennngthelelaheowegonsWhﬁﬁéed over

or around the spokes. As an alternative, the v nber 40
a thin netal LYRRDRFr2BIRFEAC byChAR efaStoWer. lSTW8X§ﬁgEON§FaPr g%éunﬁﬁgerbze

solid or per{ﬂ% égﬁégd 1QSWQH|Q1@é£ﬁéB§%8 behweenlaeCpBMBErand magoncave
configuration ing on the force exerted on the opposite side of the

nenber. The @emPEISaoaldhba mea@édmemherhéoﬁﬁﬁﬁdpb§'ﬁpoﬁ1§§§€@e6n t he

sprin ro
P gp pertleghSL metal member may be solid or perforated and

10 would alternate between a convex and a concave
configuration depending on the force exerted on the
opposite side of the member. The member would be biased
in the open position based on the spring properties of
the metal. Depending on whether the disk 22 is engaged

15 with the member, the thin metal member would “pop” Efrom
one configuration to the other.

The valve member 40 fits into an opening 50 (Fig. 3)
in the valve body 10. As best shown in Fig. 4, the
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
cannot 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
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 nmetal . Depending on whether the disk 22 is engaged 15 with the menber
the thin nmetal nmenber would "pop" from one configuration to the other. The
val ve nerero3A6osits into an opening 50 (Fig. 3) in the wamusobodys 10. As
best shown in Fig. 4, the opening 50 has a shoul der 53 forned at the
bottom of the 20 opening 50 to provide sgpport and to seal the outside of

t he val ve nenber 40 agai nst the valve body 10 so that gas cannot escape
around the valve menber 40. In Fig. 4, the valve nenber 40 and retaining
di sk 22 have been renmoved fromthe outer positions for clarity. The m ddle

25 position in Fig. 4 shows the valve 12 with.the valve . r and the
retention didk MBY iRf t$RALIEEY a{kﬁ§h$%nln %eeE%%to e?fgsggﬁtF%% of the

val ve menber, 40,o NEYaPe: Pr O i f8e, Wit hrd Faist ogaps cak knokaces bhos&9obn
opposite sides for engaging with the inlet 31 on the 30 adapter_13 and for
engagi ng w tdrdimaretskhl hginithe 22ras Hegcyrbed Wﬁmﬁﬁﬁaﬁgrcag}éiPe

hereafter. The val ye, nenber 6 / 35 404 be

seal ingly atR&cHe iﬁ%id%t?%%g%%gégngﬂ?%agég %égﬁég;bo§§ ggei%lgg%y

di fferent wapse ase XNOMELFGeh holse oficsbddi afr ghekivhlvienmehbear 60 #he val ve
menber 40 could be pressed in, attacheg by threaded nepmhers, or gg i ke.
5 The seal bErewenlThePedysi@eCdt PRev ?9% AEfbePt46°H thregﬁvedbody

10 can be a face_seal or,GouLf H8]) Proyhdpdy . by Osrir-BgsceAOthshaweks | n Fi
4, a reducedgfhléﬁﬁgég (%ectloﬁ 6% may extgﬁd fronlthecoutside ofbthe valgé

nmember 40 t oyacdithesri dayeenhend fhemsthtacussideard s9e Y@ldfe di sposed.

member 40 toward the middle where the surfaces 56 and 59
10 are disposed.

Returning to Figs. 1 and 4, a groove 70 having a
round surface is disposed in the valve body 10. The
groove 70 is disposed between an outer surface -80 of the
valve body 10 and the opening 50 that receives the

15 retention disk 22. The outer surface 80 also has a
rounded opening 83. The rounded opening 83 makes it
easier to install the valve member 40, however, the
opening 83 may take other shapes.

The groove 70 has a round surface in order to

20 provide for rotation of the retaining disk 22 inside the
groove 70. The round groove 70 allows the disk 22 to
rotate into substantial alignment with the direction of
the force on the user pulled 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.



Returning to Figs. 1 and 4, a groove 70 having a round surface is disposed
in the valve body 10. The groove 70 is disposed between an outer surface
80 of thewoaBmeosbdy 10 and the opening 50 that receives Poa/UsdHo13et ention
di sk 22. The outer surface 80 also has a rounded opening 83. The rounded
opening 83 nmakes it easier to install_t&e.valve nenber 40, however, the
openi ng 83 may take other shapes. The groove 70 has a round surface in
order to 20 provide for rotation of the retaining disk 22 inside the

groove 70. The round groove 70 allows the disk 22 to rotate into

substantial alignment with the directron of the.for [l ed
| anyard 16 to naﬂgﬁﬁseﬁﬁﬁ%fpo?%l$ﬁ?lk?ﬂegg?s?ngﬁr%U§g%§gt%Qggr%gcgggo.eThe
rotation 25 zlocgtéth@ Sk 2201 sx1ypbcakkygnesyed Dreauseveheoiprte on the

user pulled lanyard 16 may be transmitted from different angles dependi ng
on the | ocat¢mnldfbe euppastedgbrosebher braptingoItfecoRyge Snﬁgg

di spensi ng cont ai ner., the_hei he. p 0Lk, na esangle at 30
whi ch they bﬁ??g%% ?%%P a_%%r%gﬁgaggé)gg/%%%%%SSEC%Y%gﬁ FO?%S% 9 It is
al so pgssi blwedpingde entire valve body 10 to rotate about an axis 90

(Fig. 2). The valve body_ 10 coul d_be ted f h i
condui ts and rot%ﬁelﬁb%h%otﬂesﬁbﬁaﬁiFguggghégﬁgeggﬂ%iFgﬁgégg%hé%ggg%?ngs.

the Tanyard TEFrTough Sh Gyl SCper ey or o hor nechan AL art angenment
for causi ng pheley or other mechanical arrangement for causing the
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 members in the example
shown, these elements could be any other suitable shape.
If it is not necessary for the disk 22 to rotate in

15 groove 70, for example, if the entire valve body 10
rotates as described above, the groove 70 could be made
in any other suitable shape such as a square, rectangle,
triangle, or the like. Accordingly, the disk 22 would
also take on a different shape to mate with the groove

20 70. The embodiment shown with round elements is an
example of one embodiment of the present invention and is
not intended to limit 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
lanyard 16. As best shown in Fig. 2, one side of the
retention digk 22 may be provided with a centrally
disposed recessed portion 103. 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



| anyard to be held at a fixed angular position relative 10 to disk 22.

Al t hough the disk 22, the valve nenber 40 and the groove 70 are provided
as round weree®si n the exanple shown, these el enents cowlCa/uses/ensys ot her
suitable shape. [If it is not necessary for the disk 22 to rotate in 15
groove 70, for exanple, if the entire_valve body 10 rotates as descri bed
above, the groove 70 could be made in any other suitable shape such as a
square, rectangle, triangle, or the like. Accordingly, the disk 22 would
al so take on a different shape to mate with the groove 20 70. The

enmbodi rent shown, with round el enents is an_ ex | e, of one ment of
the present ¥HARHHRIUA | %2 %%% F%?éﬁﬁgﬂet%?ﬁ$%¥t4€h%g?n$§g$?gﬁ to the
round configiuration. plhe feienibenl disks 2Znhhaveropenongs 10O fast25
receiving the Ting 19 that attaches to the user pulled |I|anyard 16, As best

shoxtmn :ln Fi ga_:e ZQV@gmorsei: dey othe hEoreet @nt Fon HRBX2DS HaytBerBRGVEdER W th a
centrally disposed recessed, p i 0 enti L 22 is
di sposed i nsfd e??%?%a.%%ﬁb%%ygﬁéhagnéggaﬂgﬁﬁnﬁ§gﬁ %%é4?5%ﬁg ?%ﬁ%?gconica
surface 56 oot herval Feiseidbesal 40iteayagepraireht sheheevedvedipomt i on 103.
As a result, the WO 03/062055 PCT/US03/Q1358 - 10 retaining disk 22 and
the val ve nep®ERI 40024YeHeehelY CPSBEEN Peb§°ae?y?5?P8ﬁ5ka?it. Thi s

frictional filnghelonbesQuar S0MERBYK! BRal 9iseaeachie hankatdnlén! gigenove
the retention dis 3 ?ron1engagenent with the val ve nenber 5 40. The
frictional f2f mésespedvparsiohelQal weyfbenprovided with a curved
transition section 200 extending to surface 203. The
10 curved section 200 may be conical or radiused.
Alternately, 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 seal 46 so 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 Turning 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 ig 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

30 member 40 as described above.



bei ng i nadvertently opened due to environnental conditions such as shock
and vibration. As shown in Fig. 2, recessed portion 103 may be provi ded
wi th a cuwoeadoetosmnsi ti on section 200 extending to surfac®CTOB03/Tt3e8 10
curved section 200 may be conical or radiused. Alternately, if the recess
is relatively shallow, section 200 mayihe_fornmed as a straight wall. As
shown in the mddle 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 seal 46 so that it

seats against the outlet, 31 on't apter 1 C

thi ckness sect i GIEBFHIHHLT e]%[%dr%e’o%g?‘% 1 Sél(g%a(gfegﬂ%)g@%%@fghéggfsgg 22.
20 Turning t;9,Hified a Wisind henshiisdér 22hds tenmyed, atbendsehe d4apbees away
fromits seat on the inlet 31 and breathingdgas,is allowgg to pass through
passageway 26 sunlp that iif ethgvakve maeeaeedt byl ar FO® 15694/ Fig. 5 where

't Tlows 10 outlelo B0 T0, fpal1 46 o Jhug BUEYCRD [LeUe! Abfibedlsgue o

one or noregﬁs%5ﬁ9¥d? ow ng: = Telaxation of e elastonmer after the force
fromtde retenihonuiek Rasisiornofedaltael pressopenefl thenghbe @gai nst

val ve nmenber 40, or the spring properties_of t metal if the.thin_netal
menber is useRRihlenAYAYS tg% %BE ! 3a§°d€§%r?3§8ra88§ésl§£)g§/062055
PCT/ US03/ 01 ;s tirpipg145e Ehorid. Lhe inside of the valve body 10
i ncl udes a Egﬁ%ﬂ:%%%%ﬁgf that is open ar%und the adapter 13 such that if

t he val ve nenber Wiile the hivehelion has been described in connection

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 equivalents as may be

included within the spirit and scope of the invention.



position for valve 12 is closed but the valve nenber 40 5 in the outer
position of valve 11 is opened then the gas can flow around the adapter 13
to the ouwnwero3wesissi on as indicated by arrow 120 in Fig. fCV¥doBeiiske
i nvention has been described in connection wth certain enbodinents, it is
not intended to limt the 10 scope of yhe_-invention to the particular
forms set forth, but, on the contrary, it is intended to cover such
alternatives, nodifications, and equivalents as may be included within the
spirit and scope of the invention. WO 03/062055 PCT/US03/01358 - 12 What
is clained is: 1. A valve ni fold assenbly, conprising: a valve body
havi ng at | é8&t ot ?%?%Wegﬁﬁﬁat | east one outlet, the outlet having an
openi ng di sppsed A ngifge R £HBADLEsé@ TR &Bmphesyagve body, the valve
body having at |east one groove defined therein; a valve nenber attached
to the val ve bodys wmbiye hodythaving aenbershi epeséileh fRE af ﬁ@ﬁ? one
groove in the valve body, so th ipin aher g wykh the
val ve nenber®t%o %%ﬁ%%tfttﬁ% %%g ?%gﬁ?5§%ﬁg§%egﬁgﬁggﬁh31%E§F§? gﬁgning, t he
retai i ng megberamsapabbemed bei thereabvedbbdgin the yrdveebedyhhemangit no
| onger engages with the val ve nmenber and causes the valve nenber to
di sengage f ra 1¢esbubnet I5peRengetined. thRESIRfve manifol d assenbly of
Caim 1, wherein éhéfal{?gt Jgs&b&?”B{’:t§@ﬁeantadaaéeﬁraga@ahb@yqf ahgyovabl y
attaching to the val ve body.

a retaining member disposed in the at least one

groove in the valve body so that the retaining member

10 engages with the valve member to cause it to sealingly
engage with the outlet opening, 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.

15
2. The valve manifold assembly of Claim 1, wherein the
outlet comprises an adapter capable of removably
attaching to the valve body.

20 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

25 outlet opening is shaped in the form of a truncated cone.
5. The valve manifold assembly of Claim 1, wherein the
at least one groove is round.

30 6. The valve manifold assembly of Claim 1, wherein the

valve member is a solid disk.



20 3. The valve manifold assenbly of Claim1, wherein the outlet conprises
an integrally forned adapter leading to a breathing conduit. 4. The val ve
mani f ol d exewmietossof Claim 1, wherein the 25 outlet openirgy/u3ssEped in
the formof a truncated cone. 5. The valve nmanifold assenbly of Caiml1,
wherein the at |east one groove is raumds 30 6. The val ve manifold
assenbly of Claim1, wherein the valve nenber is a solid disk. WO

03/ 062055 PCT/ US03/01358 - 13 7. The valve nmanifold assenbly of Caim1l,
wherein the valve nenber includes a reticulated structure. 5 8. The val ve
mani fol d assenbly of Claim1, wherein the valve nenber conprises a thin
netal nenber covered by an elastoner. 9. The val ve manifold assenbly of
Claim 8, whegein fhe viQveehahimerbeassembapabliecobial ter maeirednbetween a
concave and a convex orientation. 10. The valve nanifold assenbly of C aim
1, wherein tWalveengmhetgineAbEeshas retictdssed FOAVCENTE5 11. The val ve
mani fol d assenbly of Claiml, wherein the valve nenber further conprises a
reduced thi ckness section capable of deflecting toward the outl et opening
when the retenti orheerhdreengadésltheseaid ymerfb€laif0 112 wharedny &heani f ol d
assenbly, conprising: a valve hody haying at | east one inlet and_at |east,
one outl et Yﬁévﬁamﬁgb86d§°WQ€Fﬁ§Saacﬁéﬁ%eFﬁﬁ iﬂ&ﬁ%er covere %Y an

elastomer.
9. The valve manifold assembly of Claim 8, wherein the
10 metal member is capable of alternating between a concave

and a convex orientation.

10. The valve manifold assembly of Claim 1, wherein the
retaining member has a recessed portion.

15
11. The valve manifold assembly of Claim 1, wherein the
valve member further comprises a reduced thickness
section capable of deflecting toward the outlet opening
when the retention member engages the valve member.

20
12. A valve manifold assembly, comprising:

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

25 inside the chamber, the valve body having a second
opening with at least one 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

30 face seal engagement with the outlet opening; and,



therein, the outlet having a first opening disposed 25 inside the chanber,

t he val ve body having a second opening with at |east one groove di sposed
adj acent Ww® @3hwe205second openi ng; a val ve nenber attached trReTvise3padsse body
adjacent to the outlet opening and capabl e of being disposed in 30 face
seal engagenent with the outl et opening; land, WO 03/ 062055 PCT/ US03/ 01358

- 14 a retaining nenber slidingly disposed inside the at |east one groove
and capabl e of engaging with the valve nenber to cause the valve nenber to
sealingly engage the outlet opening when the retaining nenber is

positioned 5 inside tdes fhih§aRbmB8E 81 98YRg1¥3didP6s¥Al YRsHRRI EAkd o

assenbly of Claim12, whereinh the outlet conprises an adapter capabl e of
renovably atlea$ii none ordeveatnd badgbleOofd4enFhgingl wethmbhkovdlassenbl y

of Claim12, wherein the out]let conprises,an ntegrally.fornmed adapter
Ceading to  dBTRSE Nhg RBRAUTES 8. 18, TIRESUarveoHRRITENY S298HEI § 6t
Caim1l2, whesetlet hepeiiid ehe@pethagreésashapgdmefbkheikopBsatiankiuncat ed
cone. 16. The valve manifold assenbly of Claim 12, wherein the at |east
one groove i siROLHR.tHY Ay lepst vangedraaveel d assenbly of Caim 12
wherein the valve nmenber is a solid disk. 18. The valve manifold assenbly

of Caim1l12, wherein the 25 valve nenber includes a reticul ated structure.
13. The valve manifold assembly of Claim 12, wherein the

outlet comprises an adapter capable of removably
attaching to the valve body.

10
14. The valve manifold assembly of Claim 12, wherein the
outlet comprises an integrally formed adapter leading to

a breathing conduit.

15 15. The valve manifold assembly of Claim 12, wherein the

outlet opening is shaped in the form of a truncated cone.

16. The valve manifold assembly of Claim 12, wherein the
at least one groove is round.

20
17. The valve manifold assembly of Claim 12, wherein the

valve member is a solid disk.

18. The valve manifold assembly of Claim 12, wherein the

25 valve member includes a reticulated structure.

19. The valve manifold assembly of Claim 12, wherein the
valve member comprises a thin metal member covered by an
elastomer.

30



19. The valve manifold assenbly of Claim12, wherein the valve nenber
conprises a thin netal nenber covered by an elastoner. 30 WO 03/ 062055
PCT/ USO3/ 918386205515 20. The val ve manifol d assenbly of @cawsoz813ssher ein
the metal nenber is capable of alternating between a concave and a convex
orientation. 5 21. A breathing gas del ivasy -system conprising: a mask

di spensi ng cont ai ner having an automatically releasable door; a valve body
di sposed i nside the container and having an inlet connected to a source of
breathing gas, 10 the valve body having at |east one outlet, the outlet

havi ng an Op%ﬂjng SR%%R%E qg-%faigeéggéﬁﬁifggf ol {fm YélvﬁhQ9g¥nh§Héng at

| east one valve ne cap apl'e engagi ng et opéenings, the valve
body haV|ngem@ﬂalImémﬁeﬁnmsgﬁ&pﬁﬁ&dl6@0@Eﬂeﬁﬂ¢ﬁtﬁgtbébweha autbetawveeni ng;
15 at |l east one_breathing conduit in fluid conmunication between the at

| east one outd¥t JRPHSX | Ve MelMRsk stowed in the container; at |east
one retaining nenber disposed in the at |east one groove in the val ve
body, the retaining nenber 20 engaging with the valve nmenber to cause the
val ve renber 2. erfgdgeaiiting hwasudébivepensvigtenhecoupal ARG : menber

Fermved 1 rom the gt BRI A B SEREBEonT S OB T nEeVAT g foRbEP T EEAREL ©
pul | ed | anyarg ceymast£dadéerf he retai ning
a valve body disposed inside the container and
having an inlet connected to a source of breathing gas,
10 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 groove disposed adjacent to the outlet opening;
15 at least one breathing conduit in £luid
communication between the at least one outlet and at
least one mask stowed in the container;
at least one retaining member disposed in the at
least one groove in the valve body, the retaining member
20 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;
25 a user pulled lanyard connected to the retaining
member; and,
wherein 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
30 retaining member from the groove such that the valve

member disengages from the outlet opening enabling



menber; and, wherein 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 | ampamdemsbl s the 30 retaining nenber fromthe groa/sseshiiskat t he
val ve nenber di sengages fromthe outl et opening enabling WO 03/ 062055
PCT/ US03/ 01358 - 16 breathing gas to-fhew-fromthe breathing source to
the nmask through the breathing conduit. 22. The breathing gas delivery
systemof Claim?2l, 5 wherein the retaining nenber has a recessed portion
facing the valve nenber. 23. The breathing gas delivery systemof Caim 21,

wherein the YAl UGBIDAL b her ofomI Sof. Auf ebiedy 105 bgkpsspysect | on

capabl e of d openi ng e e retention nenber
engages the\mﬁywijmmﬂgﬁ the breathlng conduit.

22. The breathing gas delivery system of Claim 21,
5 wherein the retaining member has a recessed portion

facing the valve member.

23. The breathing gas delivery system of Claim 21,
wherein the valve member further comprises a reduced

10 thickness section capable of deflecting toward the outlet
opening when the retention member engages the valve

member.



