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OXYGEN MASKS CROSS-REFERENCE TO RELATED APPLICATION

The present application claims benefit of U.S. 5 Provisional Patent
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pp AR No. 60/643,449 filed on January 13, 2005, entitféd Mg 1520
and Apparatus for Deploying Oxygen Masks," which is incorporated
herein by referens2P2843EEFOR DRAENTION Th¥dEvenMsKelates to a
method and apparatus for deploying an emergency breathing mask in an

aircrafh ke APPRRAINE iTauigmaticalnermanually pperable to present

the breathing mask to a user upon loss of cabin 15 pressurization.
BACKGROUNBEE THE MVENTIDN AW iPERS K tysicHr S -
em@rﬂﬁﬁlﬂ&’itgﬁahﬂi%t@ﬁ@kﬂ%%@mbﬁygi@mséUQ'QQ?‘I{,%@QV"%E@!'&@ on
rectangular aped storage, container 12 carrying a fluid valve

assgﬁ%%ﬁ 14, %%sé §§§8r‘e ngcrfa%s?a?tgxr;‘/ggﬁ ?r?a?sl@’% BRBAATEERS, ToT
genesalhointicated w48, forssupgorting shasks 16.dbereaminea stewedn by
condjfion within container 12. As known to those of ordinary skill in the

art, the masks 16 25 have to be stowed in such a way that they will unfold

during deployment without tangling. With the conventional systems, the

masks:16 may havete beyrepacked in the container 12 by aircraft
technicians, several times during the usable life of the container 12 30

and/or aircraft® FoP8RAMMTE. theThasks 18 fafhabvedo2be rébikrsa gierfor
a prégieterminedpermgeaftime ythe- snasksimay:=haveito be repackedrafter

'nSW%%mQﬁa§P§¥us is autcmatically or manually operable to
present the breathing mask to a user upon leoss of cabin

pressurizaticn.

BACKGROUND OF THE INVENTION

As shown in Fig. 1A, typical emergency breathing
mask deployment systems include a generally rectangular
shaped storage container 12 carrying a fluid valve
assembly 14, one or more oronasal oxygen masks 16 and
means, generally indicated at 18, for supporting masks 16
thereon in a stowed condition within container 12. As
known to those of ordinary skill in the art, the masks 16
have to be stowed in such a way that they will unfold
during deployment without tangling. With the
conventional systems, the masks 16 may have to be
repacked in the container 12 by aircraft technicians
several times during the usable life of the container 12
and/or aircraft. For example, the masks 16 may have to
be replaced after a predetermined period of time, the
masks may have to be repacked after inspection or they
may have to be repacked after a deployment. In order to

repack the masks 16 in the container 12, components,



may have to be repacked after a deployment. In order to repack the
masks 16 in the container 12, components, 2 which typically include the
oxygen tubes 29, reservoir bag 38, elastic strap 34 and lanyards 60, must
be carefully folded and coiled as shown in Fig. 1S so that the mask 16
deploys properly and does not become tangled during an emergency
situation. The process of repacking masks is time-consuming and costly
given the labor rates of aircraft technicians. Accordingly, there is a need
an (%03 melfod and appargls thaLelimingles theneed g haye Arp(aft , 1.,
technicians manually repack oxygen masks during service- relate
38 rephakefidrit ofmadks. i addiion Vilile Biost rhasksraeméiintethinahel 1y
focelings ehaireraft-sore aigraftwill require meunting-nthe sidewalls or 1 ¢
485 part of a seat la\sserggly. In these a(ljjﬁrcraft there is‘ta neﬁd (fjor an_. .
© Fne¥§en%y%°§§< gyst‘:’ém th&t"Can bt eplla;e/ec(? I%Ef/ forééS’other than "9 2%
engravityc There is:alsoaneed for ammethotsand lappamiusthay meets oth < s
« 1 Reeds, SUMMARY,OF THE INVENTION Embodiments.of the present . » e+
invention provide a method and apparatus for presenting oxygen masks
provides a pre-packaged, modular system that does not require
markat aepackihg of oxyger masks by aincraftitechnicians. Asysteml  and
apagearding to.embodiments alsoprovide.a foree. ather than;, gravity for, ., =+
deploying the masks. It is to be understood that embodiments of the
“eprEsent Mventioh Hiay be usetdna Ceiliiit holitéd drientaton wivérelit ©~
reWotkdiproyvide:a fareet incadditiopikto . gravitysfori releasingithe masks: masks

are mounted in the ceilings of aircraft, some aircraft will

te

require mounting in tThe sidewalls or as part of a seat
assembly. In these alrcraft there 1s a need for an
emergency mask system that can be deployed by forces other
than gravity. There 1s also a need for a2 method and

apparatus that meets both needs.

SUMMARY OF THE INVENTION

Embodiments of the present invention provide a method
and apparatus for presenting oxvgen masks that provides a
pre-packaged, modular system that does not require manual
repacking of oxygen masks by alircraft fechnicilans. A system
according to embodiments also provide a force other than
gravity for deploying the masks. It 1s to be undersitood
that embodiments of the present invention may be used 1in a
celling mountad orientation where 1t would provide a force
in addition to gravity for releasing the masks.

In a first aspect of the invention, there is provided

a cartridge for use with a manifold, the manifold having a



In a first aspect of the invention, there is provided a cartridge for use with
a manifold, the manifold having a 2a passageway in fluid communication
with a source of breathable gas, the cartridge, comprising: an end wall; at
least one sidewall extending from the end wall and terminating at a distal
end adjacent to an opening; a flexible member defining a chamber inside
the cartridge, the chamber in fluid ¢Gmmunication with the passageway
when the cartridge is coupled to the manifold, the flexible member having

pa80Quller, a mask assemply dispased jaside. the cartridge, the mask.. ¢
~assembly having a hose coupled to the outlet of the flexible member; and,
or fithereihlpresdire Againstithe fleXibile nictibércaised R flow'ef thall/ at
1 e breathingegas idedhe chambeesauses thexvask rejlectdfram the1l  and
cartridge throuagth the ogenitnaq at the dist%{ﬂ.end of the_at least one
T 10, 2) TSLFl end =ojacen o

tef : T T alep;
sidewall- 1 a Second aspect of the mventlén,ct%ere is %roﬁaedogec%lfﬁ%ge ¢

1 foridseewitteaipsaniféfelt e Frianifold-havinga passhgeway i fluid tridge,
«h EOMMIHeation,with & soureeef hreathable gas thercarpidgeageway when
comprising: an end wall having an opening defined.therein, the opening
Ao 183.6y Wi (1 AtSage iy WhEn TE Cafibe 9 Coupled o2
metiesmanifoldnat least oné sidewall exteading fropmithe end swallsand inside

cnterminating af.a disial end adjacentipan opeping; amaskassemblyeq o
disposed inside the cartridge, the mask assembly having a hose disposed
0 fitith c6mmitihication With'the opefiRg|f tHe &dewalwl%%? a'bidsing * "+ ¢
agmemher: disposed ioni eneefithercartridgeland thelmandald; the biasinging
gagﬂemgggdi%B%Segﬂ%r%‘éqmgl%glggedt%%nfig[%@gonEO eject Ifrom the
cartridge through the opening at the distal end of the at

least cone sidewall.

In a second aspect of the invention, there is provided
a cartridge for use with a manifcld, the manifold having a
passageway in fluld communication with a source of
breathable gas, the cartridge, comprising: an end wall
heving an opening defined therein, the opening being in
registry with the passageway when the cartridge 1is coupled

to the manifold; at least cone sidewall extending from the

93]

end walill and terminating at distal end adjacent to an
opening; a mask assembly disposed inside the cartridge, the
mask assembly having & hose dispeosed in fluid communication
with the opening in the end wall; and, a biasing member
disposad on one of the cartridge and the manifold, <thne
biasing member disposed in a normally closed configuration
adjacent the mask assembly such that the bilasing member is
capable of besing released such that 1t engages with the
mask assembly tTo eject the mask assembly through the

opening at the distal endg of the at least one sidewall.



adjacent the mask assembly such that the biasing member is capable of
being released such that it engages with the mask assembly to eject the
mask assembly through the opening at the distal end of the at least one
sidewall. 2b In a third aspect of the invention, there is provided a cartridge
for use with a manifold, the manifold having a passageway in fluid
communication. with a source of brééthable gas, the cartridge,
comprising: an end wall having an opening defined therein, the opening
being in registry with the passageway when the cartridge is coupled to,
the r%%nffol ?%t%%agtsgﬁé: %idgvl?/aﬁfel?(teﬁ ing from the "end wall and™ "+
2 tephinatihgtat Eodistad end Hojacentfonan cdpenirigica mask Bssémblywing a
padispgsed jnside.the cartridge, thermask assembly,having g hose disposed, ¢
in fltﬂd_cgmmunicatioqg with the opening in the end wall; a piston disposed

PIGStwsEn the Fask as8embily and the ehd WATFEAE Witereirt flow o thea - L
haprgathable gassoithe caltridgescauses the pistonite slideintoghemmask in

r'e%'?%ef??va?PHﬁithth&%mbl%ﬂ%nejﬁéh%mi@e?mﬂy coupled
through thegeﬂnmg at the distal end of the at least one sidewall. BRIEE

CODESERIBTIONIGr THE DRAWING S THe nv¥Ation & MFstrAed infther  the
endrawirigs im0 2006/088581PCli11:52006/001320:3 whichdiket «c zn

op@%%@aﬁhﬁ@%?gssqgﬂg@gteébggg&%05L%M%r parts throughoutthe

:;%:res of which: Figure 1A is a perspective view of a prior art emert ehcy
T4 fyasR Heploymie MESstem ShoWitg thesedfgeh masks Bldroppedfreecfrortn

wilhle eondaippEning in the end wall; a piston disposed between
the mask assembly and the end wall; and, wherein flow of
the breathsble gas to the cartridge causes the piston o
siide into the mask assembly causing the mask assembly to
eject the mask assembly through the opening at the distal

end ¢f the at lesast one sidewall.

BRILF DESCRIPTION OF THE DRAWINGS

The invention is illustrated in the drawings in



Figure 1B is a perspective view of an oxygen mask folded for deployment
inside the container; Figure 2 is a front elevational view of an individual
ask cartridge of the present invention; 10 Figure 3 is an elevational view
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owmg%sr]ee ports for receiving the individual cartridges; %yrlésgﬂ)g/gmsm
elevational view showing the present invention in relation to an access
door; Figure 5 is an elevational view3shewing an alternate i5 embodiment
of the present invention; Figure 6A is an elevational, cross-sectional view
of an alternate embodiment of the cartridge of the present invention;
Figuieleh is ahelevdiforal cerossseetionakviewofg20am aternateme or

emiadiment ofdhe cartidge anoun IJEI0e of: FIgUIe:06ris &,
cross-sectional view of a carfridge with a valve located between the
diaphragnt aAd e HoseStFtHREMBRR EsEBMT: D5 Piglre D RFaart

crossrsectiona) iew of aapalternate: espbediment of the,valve fekygen masks
controllin fépv]\gl'go the. mask .assembly; Figure 6E is a cross-sectional view

of anotier altéinate emboditiert ShoWiAg Rivalve for controlling flow 30
to the maskigssambly; Figuwerkiszareelevationdle erass-sectional wievinat k

WO-2000/088381 RGT52006/001330 4 an aligmale gmpodiment of
the cartridge of the presént invention,
lgure is a front elevational view of an

individual mask cartridge of the present invention;

Figure 3 1s an elevational view showing three pozts
for receiving the individual cartridges;

Figure 4 is an elevational view showing the present
invention in relation to an access door;

Figure 5 is an elevational view showing an alternate
embodiment of the present invention;

Figure 6A is an elevational, cross-sectional view of
an alternate embodiment of the cartridge of the present
invention;

Figure 6B is an elevational, cross-sectional view of
an alternate embodiment of the cartridge shown in Fig.
6A;

Figure 6C 1s a cross-secticnal view of a cartridge
with a valve located between the diaphragm and the hose
to the mask assembly;

Figure 6D is a cross~sectlonal view of an alternate
embodiment of the valve for controlling flow to the mask
assemply;

Figure 6E is a cross-sectional view of another
alternate embodiment showing a valve for controlling flow
fo the mask assembly;

Figure 7 is an elevational, cross-sectional view of



Figure 8 is a front elevational view of a plurality of cartridges attached to a
manifold; 5 Figure 9 is a perspective view of the cartridges and manifold

Vﬂ]&\ﬁ/&)ﬁ%@ilgure 8; Figure 10 is a partial elevational cross-sg&t@g&lﬂ “\{L}i@n}{\{aﬁz o
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of ‘an alternate embodiment of the manifold; Figure 11 is a cross-sec
elevational view of 10 an alternate embodiment of the cartridge of the
present invention; and, Figure 12-isfa partial elevational cross-sectional
view of an alternate embodiment of the cartridge and manifold of the
present invention. 15 DETAILED DESCRIPTION Referring to FIG. 2, a
carfidge 0T MiHtieh iy Be il thebdhdde oF a By Fidse contding aifglent
oxygerdnaskrassembly 103. As will be evident to those of ordinary 20

skill'in the art, the oxygen mask assembly 103 may include the following
major corﬁ&%%%?s:% ?ﬁdgd P%%%Fvﬁ?ﬁg/aab%?% d‘%ﬁgsﬁlfm%sﬁjﬂ)@?gmy
strapfl 12, rand. dyeathing eohddit 1d 5z Thercaftsiige 100 is provided with

side walls 118 and gn.end, :L%;zlgji:@v n ] 25:121 is provided with
an opening 11%}4 for reéeivinvé%ﬁwc con%e?:ftglttlngxthéﬂg ih’?fﬁ%ldges and
confiAtinicatiBn Wit the- Tedneritton thie mask assembly. Opposite from

the end wall (2% the castridge=100 bas an-qpening 127whete the-mask .1
109 exits thg %artriqog?e 1009“”%%59 loyment. The 30 opening 127 may

Ped or Parfaily SRR 5y 5 rémovabldenbsratéi130

be i‘ﬁft%‘fly%overe
which maybeprevidediwith adW 2006088584 IPETAIS20063001:320 of

an alternate embodiment of the cartridge of the present
invention; and,

Figure 12 is a partial elevational cross-sectional
view of an alternate embodiment of the cartridge and

manifcld of the present invention.

DETAILED DESCRIPTION

Referring to FIG. 2, a cartridge 100, which may be
in the shape of a cylinder, contains a single oxygen mask
assenmbly 103. As will be evident to those of ordinary
skill in the art, the oxygen mask assembly 103 may
include the following major components: a folded
reservoir bag 106, an oronasal mask 109, a strap 112, and
breathing conduit 115. The cartridge 100 is provided
with side walls 118 and an end wall 121. The end wall
121 is provided with an opening 124 for receiving a cuick
connect fitting that is in fluid communication with the
conduit on the mask assembly. Opposite from the end wall
121, the cartridge 100 has an opening 127 where the mask
108 exits the cartridge 100 during deployment. The
opening 127 may be initially covered or partially covered

by a removable substrate 130 which may be provided with a
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- 5 pressure-sensitive adhesive or the like. Alternately, the substrate 130
may be creased, scored, or perforated such that it will split open during
deployment of the mask. The substrate 130 covers the opening 127 to
f?o%ﬂg%sé%ask assembly 103 in position during installation’ o 106/601320
cartridge 100 and may also prevent contamination. The cartridge 100 is a
pre-packed standalone assembly-that-s intended to be installed in the
field without requiring any handling of individual mask components by 10
aircraft technicians. Accordingly, the cartridge 100 is provided with quick
conheeEayers e tonMectolisanteguitk thanédtkmechahicatnately,
conpgetions sueh as quasterstur, oayanet {not shown)y fl%@ngéi%med

connections (Fig. 6-9), or "push and stab" connections (Fig. 12) that
profideforF P Guitk iftsthftatfer i tRPRSI AL tRePequREHent Tof tB6Is
or separate fastenenssdewever, jbisdehe: aindesstepd thatthergartidge 14
100, ¢an also,be instal%gjdd V\iiHZ]bto.ols and se aratg fasteners. In ?H dition to f
being'a pré-packed moddlar 20 constriiction” the Eanfidge 100dnchigedh ©
supplemeatat mhdske ejdttiorrdeviey sathasrthespningsbiased pistonct31
showndnEig: 2 The pisions13Lis hiased by apair of co"snrings 133 )
disposed in groovées 135 in the back of” the piston 131. When an electrical
sigriah¥s given'er o5 AR ntthe Sxygehtfiow rFadtivaies, thedsting 1334
released from @ eetentiemechanism ang proyides a.fyge-enghepistonyy
131 inighe djgyvr]cwa%i dirgction with respegt to the gcrientation of Fi%. 2. i
Thi$ forcé Ejects The MaS 100 frof its Cartifdde to Breseit ttothe uskr. 1

provided with quick connect oxygen line connections and

guick connect mechanical connections such as quarter-turn
bayonet {(not shown), pin and slot connectiong {Fig. 6-9),
or “pﬁsh and stab” connections (Fig. 12) that provide for
gquick installation in the field without the requirement
of tools or separate fagteners. However, it 1s to be
understocd that the cartridge 100 can also be installed
with tools and separate fasteners.

In addition to being a pre-packed modular
construction, the cartridge 100 includes a supplemental
mask ejection device such as the spring-bilased piston 131
shown in Filg. 2. The piston 131 is bilased by a pair of
coil springs 133 disposed in grooves 135 in the back of
the piston 131. When an electrical signal is given or
when the oxygen flow is activated, the spring 133 is
released from a retention mechanism and provides z force
on the piston 131 in the downward direction with respect
To the orientation of Fig. 2. This force ejects the mask
108 from its cartridge to present it to the user.

As will be evident to those of ordinary skill in the

art, the mask ejection device may be formed as part of



30 As will be evident to those of ordinary skill in the art, the mask ejection
device may be formed as part of WO 2006/088581 PCT/US2006/001320
6 the cartridge, as part of the housing or oxygen manifold %as shown and

VE2EBE Herein in connection with Figs. 10-12) or as a pa (ROLRS eI IR
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all of the above components. Also, in order to eliminate the ejection 5
device from the cartridge, the cartridge-may be provided with an end wall
that is responsive to force from an ejection device mounted on the

manifold. Also, the cartridge may be formed with one or more openings in
the top &t tHeldge or asoreagpenifgsimay: be covered by:avt@flexibie fold

coverng such-thatthesgiection device-may act won the mask 109 ﬁ“ gs.

deploy it. Turning to Fig. 3, a bank of cartridges are shown. On the le
side WithTespEcetd theRifentatiod SFFiIGT 3RéartRdgd 10038 2HBWN With

the meagloremeved foriki clarity.Asishows, the: carirdae 400 insludessh
qui%eggggeggfittin? for gttgghinggtg a a}enifold 140. In the otheﬁr E)osmqrgisec_i
along the maniold 140, Siarmate “Sbodim&rts for e cARNdGS apé o7
showir: Iin #he emiddie= pbsitiont; alcartidge t50 iI=shownoThe cartridgen

15048 ncludes,gpisiondaeealed W0 (lgn 139 The iston 133 is
actuated by the pressure of the oxygen and ejects the mask from its

cartritige” e Agit Rand Yool dhotAerakeriass gaspressgre in the

actuaipd-pistonnis Shews Wikheup seals 1o tefafn he-BrReSsUe by a

RS B2 S RE R et Bl A R SLERTCR9G 100200 T 0
upon the mask 109 to deploy it.

Turning to Fig. 3, a bank of cartridges are shown.
On the left side with respect to the orientation of Fig.
3, cartridge 100 is shown with the mask removed for
clarity. As shown, the cartridge 100 includes z quick
connect fitting for attaching to & manifold 140. In the
other positions along the manifold 140, alternate
embodiments for the cartridgs are shown. In the middie
position, a cartridge 150 is shown. The cartridge 150
includes a piston 153 sealed with O-rings 156. The
plston 153 is actuated by the pressurs of the oxygen and
ejects the mask from its cartridge. In the right hand
position, another alternate gas pressure actuated piston
is shown with cup seals 159 to form the pressure chamber
above the piston.

In Flg. 4, a pair of cartridges 100 and 150 are
shown in relation to the door 160 leading to the inside
of the aircraft cabin. BAs shown, the door 160 may be
opened by a sclenoid-operated actuator 163. As an
alternative, the door 160 could be held by a mechanically

cperated latch capable of being released by the force of



W

shown in relation to the door 160 leading to the inside of the aircraft
cabin. As shown, the door 160 may be opened by a solenoid-operated

ctuator 163. As an 30 alternative, the door 160 could be hel ? a
%ggﬁﬁr’%ﬁhy operated latch capable of being released by %%T 'g%gmg 01320
WO 2006/088581 PCT/ES2006/001320 7 the ejection of the mask 109.
Once the door 160 is opened, theemask 109 is ejected from its cartridge
by the force of the piston which may be spring-biased or pressure

actuated as described above. 5 If the flow of oxygen is initiated when the

maSkEafe $rEiantedt therf thefaskdnay be ejected by pneumatic

pressure asdesctizediabove cTURENG R Frigi ,&&%@%@é%n@? 158 g% ected
embodiment of the _invention, mask 109 is ejected from cartridge 180 by a
10 BIOWS Chafber T WhEn THE 05 SFoxyoerts. e tHe beRoliey
charsbere3 filtd witheokygrerp caasinggit 4o expandaad pistithemaskbove .

5 109;dowpward yith, Fespertdn the arientation of Fig, 5. 1y Fig, 64, an__
et the di5s
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alternate embodiment of the cartridge 15 is shown. '
inCIIHEE SdE rall5 293 ARG a2 818 Walk 206. Extenbfy RonmPasd w206

arem-pais of «Stads 209-thak san he-wsed for attaching the, cartridge 200
toa suppc}rt structurnggg studs have a body portion 212 and an

enlarged héad 218 fof engdging with a220 %I%Y%ﬁ%ﬁwbeaﬁ%}ﬂpﬁé%%eﬁn&he
leadinyeto e stot. BtyaSihséﬂmgﬁheelj@ad:?%ﬁﬂmtheaefﬁarg@gleopmm;ar_wl
rotaling ihe.carfridge. 200 sthe bagly, porsjon &12,can be, received and
retained by the slot as will be evident to

initiated the bellows chamber 183 fills with oxygen

causing it to expand and push the mask 109 downward with
respect to the orientation of Fig. 5.

In Fig. BA, an alternate embodiment of the cartridge
is shown. Cartridge 200 includes side walls 203 and an
end wall 206. Extending from end wall 206 are a pair of
studs 208 that can be used for attaching the cartridge
200 to a suppert structure. The studs have a body
porticn 212 and an enlarged head 215 for engaging with a
slot having an enlarged opening leading to a slot. By
inserting the head 215 into the enlarged opening and
rotating the cartridge 200, the body portion 212 can be
received and retained by the slot as will be evident to
those of ordinary skill in the art.

In the center of the end wall 206 there is an
opening 207 surrounded by an adapter 218. The adapter
218 is provided with an O-ring 221 capable of engaging
with the oxygen manifold to provide for fluid
communication between the oxygen manifold and the oxygen
conduit 224 in the cartridge 200. Other connecting means

such as quick connects and the like could also be used



those of ordinary skill in the art. 25 In the center of the end wall 206 there
is an opening 207 surrounded by an adapter 218. The adapter 218 is y
i ith an O-ring 221 capable of engaging with the oxygen manifo

“%%}{r‘g\ﬁgvé%or fluid communication between the oxygen mani ARy Hias20

oxygen 30 conduit 224 in the cartridge 200. Other connecting means

such as quick connects and the like €ould also be used WO 2006/088581

PCT/US20061001320 8 and the cartridge 200 could therefore be

supported from these other structures disposed around the central

opetitty. RS shehthe arlaptér 218 lehds ®ra braddep227u e outiet dfrom

whighdsin Huidcoramunicationwiih 1he 2.conduif 224. Fhe conduit 224 is
coiled above the_remaining components such as the reservoir bag,

straPRETHA oronisaf HHAEk. BGostaPiFs sidbhetPdtheccanhdgesnn 227
at théendwppasiteffram:tbe end wall 206 dnoperatiordhedlow 0fn +he

5 oxygggég%a@n?(%@ani@g info 10 the ?gdler 227 causes the bladder 227

to expan orce the mask assembly to pust the Soderd50 oftof the
cartfiefgeidnd sadsew themaskassenisly th exit¢lse roarfridge= 200 stigs

6B, variation. of thehladder 227 is shown, 15 A diaphragn 230.is
formed from a flexible sheet of material. The diaphragm 250 may be

attathed o 8fiposite S 6f Hrcamitdge 253 st idiam Betveer g 06
top 256caadznattem 259%ofthecastridge, Jhe carbidge 253 has & centigl o
10 OPSHIIY 2OMMNET 5 PeRded AR JRSKRIATH A0 LIS T TR
force the mask assembly to push the cover 230 off of the
cartridge and causes the mask assembly to exit the
cartridge 200.
In Fig. 6B, & variation of the bladder 227 is shown.
15 A diaphragm 250 is formed from a flexible sheet of
material. The diaphragm 250 may be attached on oppogite
sides of the cartridge 253 at midwall between the top 256
and bottom 259 of the cartridge. The cartridge 253 has a
central opening 268 which is surrcunded by a gasket 271
20 when the cartridge 253 is in position. The central
opening 268 is in fluid communication with gas passageway
274 in the manifold 265.
A mask assembly 277 (including straps, etc. as

described above in connection with Fig. 2) is provided

[}
921

for delivering the breathing gas to the user. A hose
assembly 280 connecits the mask assembly 277 to a fitting
283 on the diaphragm 250. The mask assembly 277 and hose
assembly 280 are folded and stowed in the cartridge 253
prior to use (as shown in Fig. 6A).

30 As shown in Fig. 6B, upon actuation the flow of

breathing gas in the direction of arrow 284 from the
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opening 268 is in fluid communication with gas passageway 274 in t_he

manifold 265. A mask assembly 277 (including straps,.etc_. as hdescrlbed
bove in connection with Fig. 2) is provided 25 for delivering the 001320

?J)fezg. ’/f]r%ngias to the user. A hose assembly 280 connects t & Flgggooe/noisa

assembly 277 to a fitting 283 on the diaphragm 250. The mask_ assembly

277 and hose assembly 280 are fol@led and stowed in the cartridge 25_3

prior to use (as shown in Fig. 6A). 30 As shown in Fig. 63, upon actuation

the flow,of breathing gas in the direction of arrow 284 from the WO

20087088581 PCTI1732606/001328" 2R FagHifold 265 Tases tHewnward

diaphiraignr25pde:mave ﬁiﬁwnywénwﬂbi@ﬁp%@ tPitE‘E Oét?.”tﬁ?%%&%e of

6B.,The force of the digphragm 250 against the mas assem '

caug%e% ité%'f(()c;l eploy. %%Bfo? & bFthe GAPHREGH T SG4IRE the's Rasies 1t

assembigRTTprovides mmplmmmfdhepnagignaﬁam@}lgiﬂﬁst the

regardiess ot thelocation of the cartridge 253 which may include

overhead in the ceiling of toﬁge aircraf%, fgﬁ the si ev?/_gw,?%fthoe ai fff‘f)?%fn

the *EEATNESEmBIY. 169A 194 &7 sarp fltéiaté ensddiment of the canttidgege

is sha@mmmridgq;3@am§@dw§§&§§&§12 ; and ﬁ@e?%%i"i%'@%%ﬁt@%ee“d

wall 309 may be, provided with studs or engaging with support

strugcﬁ r%rg;% )%S(yégn t#ﬁ%nﬁ&%ﬁg@é tBig’® 8%%5‘3&&%&_ aBévefh the

corfiettionsiBwithistuds 209. Also, a central opening 310 is surrounded

1o by an adapier 315 having a1 Q10 38 isposed tereon. The adapler
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315 may be inserted into
- 1s shown. Cartridge 300 has side walls 302 and an end

wall 309. The end wall 309 may be provided with studs
312 for engaging with support structure on oxygen
manifold 308 (Figs. 8-9) as described above in connection
with studs 209. Also, a central opening 310 is
surrounded by an adapter 315 having an O~ring 318
disposed therecn. The adapter 315 may be inserted into
the oxygen manifold 308 such that a seal is formed by the
O-ring 318.

A spring 321 i1s seated in =z retaining member 323,
The retaining member 323 may be provided with z ma3lor
portion having an H-shape in cross-section. The top
section 324 holds the spring 321 and prevents it from
making contact with the coiled breathing conduit 327. »a
tube 330 extends between the adapter 315 and the
breathing conduit 327 and is disposed through an opening
in the center of the retaining member 323. The bottom of
the retaining member 323 is hollow and provides
additional support for the coiled breathing conduit 327.
The top of the retaining member 323 is provided with a

flange 333 that extends outwardly. The spring 321 is
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the oxygen manifold 308 such that a seal is formed by the O-ring 318. 20
A spring 321 is seated in a retaining member 323. The retaining member
ay be provided with a major portion having an H-shape in

éﬁ?ﬁc}rﬁ The top section 324 holds the spring 321 and pFevEAte/ 1320
from making contact with the coiled breathing conduit 327. A 25 tube 330
extends between the adapter 315 and the breathing conduit 327 and is
disposed through an opening in the center of the retaining member 323.
The bottom of the retaining member 323 is hollow and provides additional
supperufgetrscoilett brsathingecontiitnd2 7. 30 Thertopef theretaining 300

mergher 323 is; pravided with a f@w%ﬁ?*%ﬁ@atr%gengax?gt%%f 0, THE 5
spring 321 is WO 2006/088581 PCT/US2006/001 20 - 10 compresse
betweén B &Re wall- 309 dtiRé eartfidgérBob ahe thedividingowakB36tin323

the tefaifting member328: Jdhe-spring, 321 is-biasedagainstibedelaining: ; on
memge 323 ij}'l the downward direction with respect to the orientation 5
of F?g. A ratdh 350 connected to retaining member 323 holds the spring

321 in the Bohgdressé&d Staterasestiawn in FigatZiAﬁxs@omﬂ;ﬂé%igsz&%olds
the latch 3 JC_)-is1 ngggeg yle a sy %%é)nt e axygen manifold 308. -
solenoid 1 alc'tlifatedlpis?o_n %6‘90 (F%%. 8-995en§a3? b%ggro3%e%H%wﬁls%%§ab%
the tatch ¥6r dé5Tymcht B afe niosks. The pistoroR the solamidoed with

disengegesdbe latchsuch-thay the rapringds allowed toexpand.and; push

into S0 ask, 3SPEImRy YC I furn Rushes agaist the cover 36210
disengage the latch for deployment of the masks. The
piston on the solenoid disengages the latch such that the
spring is allowed to expand and push intc the mask
assembly which in turn pushes against the cover 365 to
cpen the end of the cartridge 300. After ths cover 365
is released, the mask assembly exits from the cartridge
300.

Turning te Figs. 10-12, an alternate embodiment of
the invention provides for mounting the springs external
to the cartridge. As shown in Fig. 10, manifoeld 400
supports a pair of latches having a catch member 403, a
shaft 406, 2 head 409 and a pair of springs 412. The
springs 412 are pre-loaded in compression between the
head 409 and the bottom surface 415 of the manifold 400.

As shown in Fig. 11, a cartridge 420 has a pair of
openings 423 in the top wall for receiving the springs
412 and their supporting structure. The cartridge 420
may be provided with studs 413 for mounting the cartridge
420 on the manifold 400. The cartridge 420 also includes
a central opening 426 surrounded by an adapter 429. The

central opening is in fluld communication with a



15 open the end of the cartridge 300. After the cover 365 is released, the
mask assembly exits from the cartridge 300. Turning to Figs. 10-12, an
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erhar 20 to the cartridge. As shown in Fig. 10, manifold 66’48 ‘5)8
pair of latches having a catch member 403, a shaft 406, a head 409 and
a pair of springs 412. The springs 412 are pre-loaded in compression
between the head 409 and the bottom surface 415 of the manifold 400.
25 As shown in Fig. 11) a cartridge 420 has a pair of openings 423 in the
top WetrbP HeciFingthé tsptitg sCan et thelrcs isporting seadtures The

cartsislgert20, may bepravided with siuds, 4 E3 far mounting the cartridge.;
420.0n the manifold 400. The cartridge 420 also includes 30 a central

opelg:linog"uéél SOrroURdRTTY AN HHapIS ASS. The dENiral Bhenfryisihdoe
fluid 8misuritasiom sith- WO-2@06/088581 RETIUS2006(00132@msk 430
breathing condui .connecfed to.an oronasal mask, assembl

Accordingly?J ox%/ggé %g{?né%?e ﬁ%ﬂiﬁﬁg p Sce%r?L %Irz)%vn%%s?ﬁe %f%e?ﬁhing
condBift @82 When the cartridge 420 is attached to the manifold 400. A

spacer merker 430 éoispjiigpogg_d, bgtvgqgrb;{@igprg}g_%gjcé @nlgitgg <ﬁqas.k
assembly. 'Eurnirg%to, Fig. 12, a solenoid actuated piston assembly 450 is
SS%%‘b the manifold"a80 =l i  dispdsBA ShEAAatMe Fiafbriss

=
mounte

disengagesthe catch lithmemberspd03 bam thesengernmanifole409.

Ongefhe.catcho NerpBers 408 15 fiee: e spings 443 push.againgtine .
members 403 are free, the springs 412 push against the
spacer member 430 which pushes the mask asgembly against
the cover 480 and out of the cartridge 420.

It is to be understood that the present invention
may be used with all types of alrcraft supplemental
ocxygen delivery systems. There are two primary types of
delivery systems: systems whose deployment 1s initiated
by the turning on of a central oxygen supply and systems
whose deployment is initiated by an electrical signal.

In systems where deployment is initiated by turning on a
central oxygen supply, the pneumatic pressure can be used
to push the mask out of its container as described above.
Because the containers are normally stored in a housing
that typically includes a cover, the pneumatic pressure
of the oxygen can be used to unlatch the cover or the
cover could be unlatched by the masks pressing agailnst
the inside of the cover as they are ejected from their
containers.

There are alsoc systems where deployment is initiated
by the turning on of a central oxygen supply; however, in

order to conserve oxygen the central oxyden supply is not



spacer member 430 which pushes the mask assembly against the cover

480 and out of the cartridge 420. It is to be understood that the present

invention_ 15 may be used with all types of aircraft supplemental ox‘}/(%%rllsm
¢
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Ivery systems. There are two primary types of delivery sf/g?é'rlﬁg(.’
systems whose deployment is initiated by the turning on of a central
oxygen supply and systems whese deployment is initiated by an electrical
signal. 20 In systems where deployment is initiated by turning on a
central oxygen supply, the pneumatic pressure can be used to push the
masie buv otigs! contaitier asdésédbed abovéis Berause e containets dier

normallysiareding baysing, thattypically includesa cover, the pneumatic,

pressure 25 of the oxygen can be used to unlatch the cover or the cover
coufd'Beuntatched by thelrhtiske brédsing aghiifst PthgSHSHR Sfthétover

as theypse ejectedframithgir-centainess. hhere-are alsg systespsyvhare
deployment.is, initiated. 30 by the turning on of a central oxygen supply;
hov?é%/{jerr, ﬁw% ordlSr f%oélosﬁsne?vé%%yg8n3%8%%ﬁﬁat%?fge%?s p&%ﬁﬁ@% or
WG 2606/088581 RCTAIS2006/001820k - 12 Rdelivereddo the ndividuat-6g,
magks,untilusers reach for. the mask and take an action sugh.as drawin

the mask to thei?face. In tﬁis situation, the preys%sfl%re o%%l% %xyge%i%%% yt =

beiffg HirAsash My he tised e Yperithe S 86881 theRGUsing apld tbs not

proyigerftow tea bellowsray bladderfor gjegtingthetaasteRetuening 4on
Figs..6C-6E, a valve m e inserted in the oxygen supply to prevent a
sustaned %%@oﬁg\é%ee?g%t tHrodgR Bma k@\%iéﬁl?s ﬁP nt where the

hose assembly 280 attaches to a fitting 283 on diaphragm
250. In this case, the valve 285 may be a simple on/off
toggle valve or a clip closing off hose assembly 280.
This valve may be attached to a lanyard 288 and when mask
assembly 277 is pulled to a user’s face, the lanyard 288
will actuate the valve 285 or relsase the clip alleowing
oxygen to flow. The valve could alsc be electronic such
that it would be activated by the user’s drawing in a
breath after donning the mask and creating a slight
negative pressure in the mask and tubing, which would be
sensed by the electronic switch allowing the oxygen to
flow.

Fig. 6D illustrates a switch that may be mounted on
the manifold or the cartridge. Oxygen flows into a
bellows or bladder ejecting the mask as described
previcusly but cannot flow into the tubing of the mask
until the electronic valve 289 senses the presence of a
user and allows the oxygen to flow to the mask assembly
277 .

Fig, 6E is a variation of the electronic switch

located in the oxygen supply. In this example, the
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being used. In Fig. 6C, such an arrangement is shown 10 where the valve
285 is inserted at the point where the hose assembly 280 attaches to a
fittig%?%}ison diaphragm 250. In this case, the valve 285 ma¥ be a simple
0 ogg’le valve or a clip closing off hose assembly 280. PrHiE AR 1320
may be attached to a lanyard 288 and when mask 15 assembly 277 is
pulled to a user's face, the lanyard 288-will actuate the valve 285 or
release the clip allowing oxygen to flow. The valve could also be

electtﬁf:)nic such that it would be activated by the user's drawing in a

breSt A& HomMInG the Ak aRd Pu&iRF EEAFhER0 Fbgativa presdirre

in the hiasksand tiingawhicinweulthbe ssensed by the: electranic switeh 1,
allowing xygen to .flow..Eig. 6D illustrates a switch that may be -
mogﬁl{:&ecj{Fl %% %hé%r% gﬁ%&]ﬁ gr7t%eacsar Hage. J(%&geﬁ“?ﬁ)w S -25 Beltewes
or BlaGdéréjeeting Ut hraskay dasurbed cprelivusly:bit camot fiosieen
thetubing.ef,the mask until the i, valye 289 senses the presenc
of a user and allows th(lay:)xygenfto r(,).%vp t%}%lhe ?nn%sknaegscgﬁblyoz?%?gg The
FigU8&'s aNhitlio ofthe CBcraaB SRR Rocated irFtHe o%igenstpsly.

In thiseexamples they WQ2006/08858L POHUS2006/0Q1320 s B35 goes

electranic switch 296 allows oxygen to flow into the bellows or bladder
through central dpear?%r%D Hogd ej)%é% inéfﬂ‘i"e sk Hssthitsly 297tds 1t

destebedsprevicusin Howeven sthe switeh 2986 is: programmed éa-allew
the-flow gf,oxygen. 2:t0 occur for only the length of time needed to eject

the
In systems where deployment of the masks is

initiated by an electrical signal, without any flow of
oxygen occurring, the oxygen scurce is often a chemical
cxygen generator cr a sealed oxygen cylinder serving only
the group of masks contained in cne or more housings. In
such cases in order not to expend an oxygen generator or
unseal a sealed cylinder, the oxygen supply may be
initiated by the users reaching for the oxygen masks and
pulling them toward their faces. Accerdingly, the
ejection of the masks is not associated with the flow of
oxygen as the masks have to be ejected prior te actuation
of the scurce of oxygen gas.

While the invention has been described in connection
with certain embodiments, it is not intended to limit the
scope of the invention to the particular forms set forth,
but, on the contrary, it is intended to cover such
alternatives, modifications, and eguivalients as may be
included within the spirit and scope of the invention as

defined by the appended claims.



mask, after which the oxygen supply is cut off by the electronic switch
296. The electronic switch 296 does not reopen, allowing the flow to
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taking a breath. In systems where deployment of the masks I$ initia
an electrical signal, without any flow of oxygen occurring, the oxygen
source is often a chemical oxygen énerator or a sealed oxygen cylinder
serving only 15 the group of masks contained in one or more housings. In
such cases in order not to expend an oxygen generator or unseal a
sediéd Eyidéri-tHdiExRyden supply may be initiated by the users reaching
for the oxygen masks and pulling them toward their faces. Accordingly,
the 20 ejection of the masks is not associated with the flow of oxygen as

PCT/-USZ(T?%/&[)%%/Z(}

v

the mask&h&de tF beEjedied pHvh 16 ddtuAtich ot thd SoutdeEoféryident
gashavhite the pwentionhas beerr deseribegincannection withcertaiRurce
embadiments, it.is, not intended to limit the 25 scope of the invention to

> he?fo%lr%zl)éfl.(ﬁ31?%goar}rg)r?lseseqtafgfthd,E eut?%ﬁiﬁé %%eﬁfrargy?gﬁ

such alterdatives! medilications, and equivalents as may be included
within the spiritand scope gt the joyention a5 defined. by, the appended,
claims, 30 WO 200.6/0885L81 PC /1TS2006/005320 - 14 WHATIS
CLAMEDFS LA ¢a¥ridde fortisE fith S mafifoRE THE nianifsld SR&VIRG &
passagewaydndhkic cemnaunicatian Mith a SOHIGamber inside the

§1itehded to cover

cartridge, the chamber in fluid communication with the
passageway when the cartridge is coupled te the manifold,
the flexible member having an outlet;

a mask assembly disposed inside the cartridge, the
mask assembly having a hose coupled to the outlet of the
flexible member; and,

wherein pressure against the flexible member caused
by flow of the breathing gas into the chamber causes the
mask te eject from the cartridge through the opening at

the distal end of the at least one sidewall.
2. The cartridge of Claim 1, further comprising a
flange capable of engaging with a locking element on the

manifold.

3. The cartridge of Claim 1, wherein the flexible

member comprises a diaphragm.

4. The cartridge of Claim 1, wherein the flexible

member comprisss a bellows.

5. The cartridge of Claim 3, wherein the diaphragm is
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5 of breathable gas, the cartridge, comprising: an end wall; at least one
sidewall extending from the end wall and terminating at a distal end
'£acent to an opening; a flexible member defining a chamber inside the

CHHIETR, the chamber in fluid communication with the pRSEAGANIE{H01320
when the cartridge is coupled to the manifold, the flexible member having

an outlet; a mask assembly dispesedtinside the cartridge, the mask
assembly having a hose coupled to the outlet of the 15 flexible member;
and, wherein pressure against the flexible member caused by flow of the
bre&thffFgas ifto tharimBesciusEtethel frmskltd ejectfrarhdbeint .
cartridge through the opening at the distal end of the at least one

sideéwall. %%2 The%cartridge of Claim 1, further comprising a flange
capable of 8hgagihgwitlf 5 18¢king et8ment Bhake imanieldl P8 e 1s
cartridgecdfeQlaim I hvehereinh thelflexible member comprises a

diaphragm. 4. The cartridge of Claim 1, wherein the flexible member
comprises a bellows. 30 5. The cartridge of Claim 3, wherein the
diaphragnt WG 20067688581 PCTUSRO0O6IRNES20 =15 attached tohas

the 2t leasirone;sidewal] &4 a-midpoint. QJA‘%%%HH%‘* %];C;L:!lagi*mi% registry
wherein th%dla}ghragm is attached to the end wall.
with the passageway when the cartridge is coupled to the

manifold.

g. The cartridge of Claim 1, further comprising a valve
disposed in operative relation with the mask assembly
such that the valve is opened to allow flow of the

breathing gas to the mask assembly when a user applies a

force to the mask assembly.

9. The cartridge of Claim 8, whersin the valve is

actuated by a lanyard attached to the mask assembly.

10. The cartridge of Claim 1, further comprising a valve
responsive to a user drawing a breath through the mask
assembly, the valve controlling flow of the breathing gas

to the mask assembly.

11. A cartridge for use with a manifcld, the manifold
having a passageway in fluid communication with a source
of breathable gas, the cartridge, comprising:

an end wall having an opening defined therein, the
opening being in registry with the passageway when the
cartridge is coupled to the manifold;

at least one sidewall extending from the end wall



5 7. The cartridge of Claim 1, wherein the end wall has an opening

defined therein, the opening being in registry with the passageway when
%%t&dg]e is coupled to the manifold. 10 8. The cartridge of CIS [ 0(1’01320
her cobmprising a valve disposed in operative relation witly ThES ALK
assembly such that the valve is opened to allow flow of the breathing gas
to the mask assembly when a user &ppties a 15 force to the mask
assembly. 9. The cartridge of Claim 8, wherein the valve is actuated by a
lanyard attached to the mask assembly. 20 10. The cartridge of Claim 1,
furtREF cRpFsTHY & VANE® réspbridife (¢ Aistd tRaRTHY & Dréathairodats /
the mask assembly.sthervalve controliag flovs ohithe: hreathing,gas 4o the .

Wit

ma

l%{aA cartriggg CI

e with a manifold, the manifold

s , or u ,
hav?r%ggg gags]%%%gv%éy in fluic commt?reﬁcgﬁ(s)‘ﬁ3 Witk a $Bufce* bt breathable

gas?ﬂ#@éﬁﬁtﬁé@é?@omfpﬁéin‘ghanmm havirghan @pening defined,
rein, the QP@QW%@QQB%FQ&@H%’%‘&@t%p%%sga%ef’v%\ﬁ"vhen t@giéoe

5 the
car

tridge is coupled to the manifold; at least one si

ewall ex?er?cﬁﬁg ro

the B Wit WIO2666/68858¢ PETRISIO0ETDE320 Lot in a
terminatiaglat acdistalencbadiagentioran opening:ng Mask assembly. e o
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|Ul(f communication wi

d inside the cartridge, the mask assembly having a hose disposed
e e s '%”f%’t‘ﬁfe%%n}ﬁ% ihthEXHPWEI SAndSing released

such that it engages with the mask assembly to eject the

mask assembly through the opening at the distal end of

the at least one sidewall.

12. The cartridge of Claim 11, Ffurther

comprising a

piston disposed between the mask agsembly and the bilasing

member.

13. The cartridge of Claim 11, wherein

member is blased in the closed position

14. The cartridge of Claim 13, wherein

with a catch on the manifold.

15. The cartridge of Claim 11, wherein

biasing member in the closed position.

l6. The cartridge of Claim 15, wherein

the biasing

by a latch.

the latch sngages

a cover holds the

the cover is

opened by a solenoid actuated latch such that opening of

the cover releases the biasing member which in turn

ejects the mask through the opening at the distal end of

the at least one sidewall.



5 a biasing member disposed on one of the cartridge and the manifold,
the biasing member disposed in a normally closed configuration adjacent

\,Jgez(mﬁz}ﬂsk assembly such that the biasing member is capable of bein
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released such that it engages with the mask assembly to ej%%?"ﬁ;l%z(f} 003320

mask assembly through the opening at the distal end of the at least one
sidewall. 12. The cartridge of Claimii, further comprising a piston
disposed between the mask assembly and the biasing 15 member. 13.
The cartridge of Claim 11, wherein the biasing member is biased in the
closed-positien by kikcly 2@ £4CThércatttidgeofiGlaim &8 wiheren the

latch engagesq i catahon the mandgld, 15, Jhe gartridge.of Glaim 1,
wherein a cover holds the biasing member in the closed position. 25 16.
TheCifiidge BREERGAT 15\Fhars the evBERPepehad by dolerbih:
actuaied dateh stichribias opening of the cover releases the biasing

member which in turn ejects the mask through the opening at the distal

end of 30 the at least one sidewall. WO 2006/088581
PCT/&IS2006/0023201c1? ©F THe:tartfidge ofi&taitm 1t fartherch on the

compyising a, tetaining member baving.a compartment.for receiving th
biasing memxtl)!(ja?r, the retainin% nr%ember hav%ng gﬁgﬁmhééﬁggﬁee tf?egreﬁg%
18. FfecHitrittge of Claim 17, wherein the latch on the

18. The cartridge of Claim 16, wherein releasing the
latch causes the bilasing member to eject the retaining
member through the opening at the distal end of the at

least one sidewall.

20. The cartridge of Claim 17, wherein the hose wraps

around an outside surface of the retaining member.

21. The cartridge of Claim 11, wherein the biasing
member is attached to the manifold and compressed agzinst

a surface of the manifold in the closed position.

22. The cartridge of Claim 16, wherein the biasing

member is disposed inside the cartridge.

23. The cartridge of Claim 11, further comprising a
valve disposed in operative relation with the mask
assembly such that the valve is opened to allow flow of
the breathing gas to the mask assembly when a user

applies a force to the mask assembly.

24. The cartridge of Claim 23, wherein the valve is



retaining member engages with a catch disposed on the manifold. 10 19.
The cartridge of Claim 16, wherein releasing the latch causes the biasing

“[Be%jm%%g%leject the retaining member through the opening at the distal
end o )
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€ at least one sidewall. 15 20. The cartridge of Clail)r%Til?g,zyv(ﬁéﬂrﬂellsr%n
the hose wraps around an outside surface of the retaining member. 21.
The cartridge of Claim 11, wherein tlte biasing member is attached to the
manifold and compressed against 20 a surface of the manifold in the
closed position. 22. The cartridge of Claim 16, wherein the biasing
meRBEr i dispesed irsideahd carfridgesds 23, The cartridgesebGlaim. 11,
further comprising a valve disposed in operative relation with the mask
assembly such that the valve is opened to allow flow of the breathing gas

to the mask'&sSEhbR i WHEN fuser® Pphds a forceh®neanask assenly.
30 24.1Fhe eadfidge of Claim 23.whereipdhevalve isAQ 2006/088581: 1
PC-I%U%Z%%/QO §20 1}118 actuated bﬁa Iaﬁryliard attached to the mask
assembly.” 25° TRecartritige’ of Claim 1L, farher Sompriing’a Viive
resporssivaioa user drawing arreattetweudti the 5 mask assembly, the
valve controlling flow of the breathing gas to the mask assembly. 26. A
cartridge for use with a manifold, the manifold having a passageway in

fluidt Eomnurigafisn Wit & Sburse T0IEFbrRalbié gad; tHeearmags old

CoOMmprisiig: a passageway in fluid communication with a source

of breathable gés, the cartridge, comprising:

an end wall having an opening defined therein, the
opening being in registry with the passageway when the
cartridge is coupled to the manifold;

at least one sidewall extending from the end wall
and terminating at a distal end adjacent to an opening;

a mask assembly disposed inside the cartridge, the
mask assembly having a hose disposed in fluid
communication with the opening in the end wall;

a piston disposed between the mask assembly and the
end wall; and,

wherein flow of the breathing gas to the cartridge
causes the piston to slide into the mask assembly causing
the mask assembly to eject the mask assembly through the

opening at the distal end of the at least one sidewall.

27. The cartridge of Claim 26, further comprising a
valve dispesed in operative relation with the mask
assembly such that the valve is opened to allow flow of
the breathing gas to the mask assembly when a user

applies a force to the mask assembly.



an end wall having an opening defined therein, the opening being in
registry with the passageway when the cartridge is coupled to the

W@asz%gés% least one sidewall extending from the end wall 15 an

5

d
ermina INg at a distal end adjacent to an opening; a mask gggélrﬁgfg}ﬁmmszﬂ

disposed inside the cartridge, the mask assembly having a hose disposed
in fluid communication with the opebtg-in the end wall; a piston disposed
between the mask assembly and the 20 end wall; and, wherein flow of
the breathing gas to the cartridge causes the piston to slide into the mask
assefbly Eaasipyr i duskodssebly t8 gjectlihe miask-assembhe is
thr%@@eapsgrg atthe.distal.end afhe afleast qpesid %‘évdééimgﬁy%?-
The cartridge of Claim 26, further comprising a valve disposed in
operative relation with the mask assembly such that the valve is opened
to allow flaw of thedreathing gasite the maskrassambly when a:usgr 30
applies_a force to the mask assembly. WO 2066/088581
PCTUSZ006/061350 71628, fﬁé‘%aﬁﬁaaé%? Claifit 87 Suherdinteie che
valvesisk agtiftad by a fanyave httached to the maskZssenaldlyL 129. The
cariridgegf Glaing 26, ‘IW“E?LEC%BQSQQS%%P/ lve responsive to a user
drawing a breath'through the mask assembly, the valve controlling flow of
the breathing gas to the mask assembly.



