APPARATUS FOR DEPLOYI NG OXYGEN MASKS CROSS- REFERENCE
TO RELATED APPLI CATI ON The present application clains
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60/ 643, 449 filed on January 13, 2005, entitled "Method

and Apparatus_for Deployi ng Oxygen Masks," which is
i ncor por at ed HeFRRAT %%?@%&?N%I(ﬁﬁw YARENTI ON
This invention relates to a nethod and apparatus for

de@#@%%ﬂﬁEﬁﬁR§ﬁ€ﬁ9§§C¥E AfR h§99L98§¥16 an aircraft.

The apparatus 1S autonmatically or nanually operable to
present Thaepbegahhi agphhsktionaclsens upenefbdssobfU. S.

cabin pressurization. BACKGROJUND OF THE,| NVENTI ON,
shohRY ﬁl%Pﬁi F%Ee?§p58§?l%ﬁE%©%n@9-b?gé?a%%64ﬁa§kfgd on
de@éQMQE?t1§YSE@U§,i@ﬁtygfeé 9@28€ha4! ¥nHCEPPAGHERE for
shaped storage container 12 carrying a fluid val ve

asBepbbying, OwvvecorMapke, 6r vhashl Loxygenrpasksedehandin by
me rally indicated at 18, for supporting masks
16§€§%¥%§ggin 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
mﬁFFE%Hf%FdIﬁﬁ?Nﬁﬁoﬁeploynent wi t hout tangling. Wth

the conygnti PRRAENEYSHLENB1aE08 PBSKSndEnBBYaRAVEpHerReus for
repacked in the container 12 by aircraft technicians

sevepabyingesnderengenhe bsableingfeask iheasoniatneft.
tlgrm"i‘é‘ diOraALEGLAIL A FRLMEXRIRY By LDCIBSKE1 6 JBY DY L,
present the breathing mask to a user upon loss of cabin

pressurization.

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,



be replaced after a predeterm ned period of time, the
masks may have to be repacked after inspection or they

woreyelosssel t o be repacked after a depl oynment. |PCDUSEN6/001320
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to repack the masks 16 in the container 12,
conmponent s, whi ch typically include the oxygen tubes

29, reservoir bag 38, elastfc strap 34 and | anyards

60, must be carefully folded and coiled as shown in

Fig. IB so that the mask 16 depl oys properly and does
nothehongpiamglgdldclhdg aneeugygencyubésuaﬁiones@heoir
proces

e ackin ne co ng an
St Py 8 VEHEE Aot | ADBHET A eSRr LARYEPaR: oD CCHAFE: s,
AC@QfoﬂQi¥ féh&é& éﬁdac8§§8df§§ §h8ﬁﬁh9ﬂ ﬁDQ 1B so that
apparatus that elimnates the need to have aircraft

t eehai Baaksl padenl Pys repaekr bXyged ﬁ@gksn@urbﬁgome tangled

ool EGLEARL S g0h 20 SRR, Lol i B 0IGLY 08, ¥obLBxing
SOMESE$rtﬁafimwktbnsemﬂn@Eaﬁ@uﬁbsﬂgylglﬁbﬂ shdehabbs rates

or as gart of a seat assenbly. In these aircraft there

i sOh FeEErFbr BRCRAEFYRREY mask systemthat can be

deplOyedA@ao£@{§§§y0tbﬁéréhgg QraNbhyeoFherfetfodl 8842
need for a nethod and apparatus that neets both needs.

SUNMARYa OFs THE2 T NVENTL OhE Thet be esead tﬁvhﬁVﬁoﬁlﬁ@@@ét
th@e@@ V§1$§§Cﬁ£gggl ege Xcgr8x¥§ Egm%ﬁﬂgtggglg serv1ce-
Sks

app ara presen b ygen prOV|
pr es packagesdy 1 hoduat eysm&ﬁkkhatIﬂoesdmoioﬁequnme most
manual repacki ng of ox¥gen masks by aircraft

t BRAFS| 3RS . DTHRESY stR %?S%eb%bvgaegfaa?BFE%thh%?me
thap gravi ty: {or -8Rt B¥i RGuhbengBsSKSthbt si§efQ1P8 or as

part of a seat assembly. In these aircraft there is a
need for an emergency mask system that can be deployed by
forces other than gravity. There is also a need for a

method and apparatus that meets both needs.

SUMMARY OF THE INVENTION

The present invention meets the above-described need
by providing a method and apparatus for presenting oxygen
masks that provides a pre-packaged, modular system that
does not require manual repacking of oxygen masks by
ailrcraft technicians. The system also provides a force
other than gravity for deploying the masks. It is to be
understood that the present invention may be used in a
ceiling mounted orientation where it would provide a

force in addition to gravity for releasing the masks.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is illustrated in the drawings in



understood that the present invention nmay be used in a
ceiling nounted orientation where it would provide a
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BRI EF DESCRI PTI ON OF THE DRAW NGS The invention is
illustrated in the drawings i nwhich |ike reference
characters designate the safe~or sinmilar parts

t hroughout the figures of which: Figure Ais a
perspective view of a prior art enmergency nask
dephoyhebi keys¢ esrshoai obathetoxygeashgaksedthppedme or
free fromthe container; Figure |Bis a perspective

vi 8Whd aﬁnP%%E@eﬁhﬁﬁgﬁhPBngHefS%gHEEFo9ﬁeHPlFHéide

the confabnes; 1K 941 g ek§p@c£i9@tv§E§V@E'Qnéki8ke$&9f
an individual mask cartridge of the present 1nvention;

Fi gbeegsney maskl deplopnahtvegatshoahagingr ebepokygen masks
fo Lving the indjividual cartridges; Figure 4 is
an&5§§§§ i%ﬁ% 5?%%/? %m?%ﬁk?ﬁ%eﬁfesent invention in

rel ati oniyaoraniBccess govospettueevdbewsoanarl exgyennahsk
vi ew showi.ng an alternate enpbodi nent of the present

i nbehtPOntOFi GEPE BRSPS ARSefevabforantainer;
Cross-spebiopab yiew ploap 8l Leapabgaenhodmept ,qf the
cartridge of the present invention; Figure 6B is an

el endivodah]l maokscaetridaal ofi eheoprancatt énmaneion;
enbodi nent._of the cartridge, sho in Fi 6A:. Figure

6 1S ofhTBee. Sobt BarTeTShionts Khety Phgdtopt iigee ports
vatye recaiethpetmeeintiheidiapheagorangethe hose

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 is a cross-sectional view of a cartridge
with a valve located between the diaphragm and the hose
to the mask assembly;

Figure 6D is a cross-sectional view of an alternate
embodiment of the valve for controlling flow to the mask
assembly;

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

Figure 7 i1s an elevational, cross-sectional view of



to the mask assenbly; Figure 6D is a cross-sectiona
vi ew of an alternate enbodi nent of the valve for

w@eos08dsBi ng fl ow to the mask assenbly; Fi gur ePEEUSH0&001320
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cross-sectional view of another alternate enbodi nent
showi ng a valve for controlling flowto the mask
assembly; Figure 7 is an el &vational, cross-sectiona
view ofan al ternate embodi nent of the cartridge of the
present invention; Figure 8 is a front el evationa

vi ew altarphtieakmbydomenar ofi UgescattatHgd b ahe present
mani f ol Figure 9 is a perspective view of the
ca??yﬁﬂgﬁg B4nd mani fol d shown in Figure 8 ; Figure 10

is a parigakeebevat horabn€er 638vaeebhanakikj;,ewsoh ghurality
al ternate enbodi nent of the manifold; Figure 11 is a

cr88scabridnar etbvabpdnhp @i mandfoad:alternate
enbodi npQ u9%2§h§scéréé¥9g§cgﬁ Lhe. pre %”Ehé”XSQEkQHQes and

and, Figure is a gvationa
crmsslﬁetdlahaaniemEb@uae atternate enbodi mrent of the

cartrid and nifold of th ese i nyention.

DETAI LE @E%%R?@T%WR%?EH?%Q@%V@ &nal crogsrepragenal
1004 ewhb hafey1 berh 8t & hemsbapref @fcyhénﬁsﬁlfSQQtalns

a single oxygen mask assenbly 103. A's will be evi dent

to t hosBl@Rrerdi nhpyaskipssiacchionnl, elhvabkygeh wask of
aséﬁn@iyeﬁgétgag?ﬁggiﬂggttQ% Eﬁélggkgglgaéogf the present

conponents
invention; and,

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

manifold 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
assembly 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 quick
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
109 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



reservoir bag 106, an oronasal mask 109, a strap 112,
and breathing conduit 115. The cartridge 100 is
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end wall 121 is provided with an opening 124 for
receiving a quick connect fitting that is in fluid
communi cation with the condait on the nask assenbly.
Qpposite fromthe end wall 121, the cartridge 100 has

an opening 127 where the mask 109 exits the cartridge
10frdesiing-depkoyireat adhbeiopenrnghé2Tikay bRlternately,

nitially covere r partially covered by a renovabl e

subler arbeS30tanian Why be Brieraba arpRLd, of Berfofated
apga§EUEﬁa§em§|&hY§ @ﬁh@@lageﬁrdhbgnbl&@plébh@ﬁeabelxhe
the substrate 130 may be creased, scored, or

pemﬁékateahgu@hbshaatﬁtlaplpongSttbpenpaunng9127 to hold

dthgYﬂE%%7 % gﬂg}gaié IHe g?%&nﬁtSu%gggchg£glﬁa%lon of

openi ng 2 mask-asse n posi
duthagcanstatibat 100 aﬁdthaycanbblggevéﬁe abdtamynat50n
revent contani nation. The cartridge 100 is

prE BacREH: $HGRIAPBnES adsBRBIY2EKS Eapﬁeéﬁa@daﬁéeﬁely

i nghat! ed théH&e&'@bdbéﬂEHQHElE@QUhﬁ'Eﬁeaﬁiehanghtﬂgut
of individual nask conmponents by aircraft technicians.

Acteadingny, anheh@adinndgef1®0dﬂ§1gu@¢|medkmppmpquﬁnks by

ﬁggggg£agﬁy938h££ faﬁgnne£%c8981§grygﬁkﬁk Con %ggg? 100 is

chani Ca connec I ONS SucC urn ayon

(nptosMOmn)wlphnqamdksbehnseﬁnegygeﬁ31iﬁegcoﬁn9ttlehs and
push and stab" connections (Fig. 12) that_ provide for
quﬂERCan?%PFﬁFl%ﬁchﬁn%ﬁélfF@PHeﬁF%ﬁaﬁtSPHB as quarter-turn

regi688BN 8L LROLA) OTp$8PARAt 815aSLEARES L1 KAWRY R . 6-9),
it is to be understood ?hat the cartridge 100 can a SO

beocknSpashedndi shabbotsnandtsepar afégf asfenehst provide for

quick installation in the field without the requirement
of tools or separate fasteners. However, it is to be
understood 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-biased piston 131
shown in Fig. 2. The piston 131 is biased 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 a force
on the piston 131 in the downward direction with respect
to the orientation of Fig. 2. This force ejects the mask
109 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



In addition to being a pre-packed nodul ar
construction, the cartridge 100 includes a
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spring-bi ased piston 131 shown in Fig. 2 . The piston

131 is biased by a pair of coil springs 133 di sposed

in grooves 135 in the back 6f~the piston 131. \Wen an

el ectrical signal is given or when the oxygen flowis
activated, the spring 133 is released froma retention
methancamtandgpy ousdpara bOr cReohotiBenpi 806x$3éni flanifold

the downhward direction with respe¢t to the orientation
of??FggQ?WP %H?SSFBFEéb@FeE?ge%Eelﬁa§Rn@9§tﬁPanWPF§ Figs.

cagbridgectoapr gsghtti brt QohbBeousgis ArSthk! bpBée
evident to those of ordinary skill 1n the art, the
maSRepeenten dadvbee mmyobdeforpedlamipate bhehejection

ca i dge t of.the housing or. oxygen nanjfold .
(8 Ehneall BREcr Pk Rarar hoPnCRBhRBRE oRo M PR Provided
Figsthl@nl@)dowads @hparisotespoRsiveatb @brtBerabmaven
components. Also, in order to elimnate the ejection

de%i EELPBNTEHeCRaFPFRBGE, ORhENBaRRP T AgédmayAbEC, the
preyidedaytt Ragnpendovably hakh bﬁer8§pﬂg§éyﬁg%giﬁgfggn the

froman ejection device nounted on the mani /
t hecearndi dge aag de foreedp@nihgeneayr baocevepedi hgsa

 hbopay h eapr brwrevoper hgsa
oy 5o BE P o P ey R BLERR E nRC Re S ST At BRVuce: Bey =ct

maypact thponat kel onsko188pteydeploy it. Turning to
Fig. 3 a bank of cartridges are shown. On the left
side wi THTRERBeEP F&9t hé ori BARAL PENCRFLEIgUes are shown.

caphridge1dpp Lsqshgwenweth the H@Skhéengggtggﬁon.oﬁ Fig.

clarity. As shown, the cartridge 100 i1 ncludes a quic
3, cartridge 100 is shown with the mask removed for
clarity. As shown, the cartridge 100 includes a quick
connect fitting for attaching to a manifold 140. 1In the
other positions along the manifold 140, alternate
embodiments for the cartridge are shown. In the middle
position, a cartridge 150 is shown. The cartridge 150
includes a piston 153 sealed with O-rings 156. The
piston 153 is actuated by the pressure of the oxygen and
ejects the mask from its cartridge. 1In 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 Fig. 4, a pair of cartridges 100 and 150 are
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 actuator 163. As an
alternative, the door 160 could be held by a mechanically
operated latch capable of being released by the force of



connect fitting for attaching to a manifold 140. In
the other positions along the manifold 140, alternate

wendvensssent s for the cartridge are shown. |n tPer/Dbmbdé/en1320
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position, a cartridge 150 is shown. The cartridge 150
i ncludes a piston 153 sealed with Orings 156. The

pi ston 153 is actuated by'tﬂe‘pressure of the oxygen
and ejects the mask fromits cartridge. In the right
hand position, another alternate gas pressure actuated
pi Sheneigscshomno@i thecupskeal§.159 to formthe

ur happer ,abov he piston. Ip Fig. 4 air,
Dr eSSt Shanher JabauEehbesPLSLONa, | PoF! Baat 148, B8l haecten
dobromb60tkeadingitiget be tRsi deref bhetBbrgia3tbnCRRLBL may

As shown, the door 160 may be opened by a _
soPendPHL BPePhe88dart UREBFSUES. 2at Yahndant edpattiked above.

t hesd cQHl e . A i cal o) e
B AR R e S S
ejecesentef, t hecmashke 109skOmeytbe dpectd60byspopensgtic

t k 109 is ejected fromits cartridge by the
f %%E%?r?h%sp?%?%ﬁfaﬁgcﬁbﬂ%ﬁ'be spri ng- bi ased or

pressureupcingt €8l B5gdescribesh abovernhfet BELELOMERE of the
OEégen is initiated when the nasks are presented, then
t

HeRkEOTmybek e} €2t 88 BYCPHRANGEPE prEEELAEeagsl by a
deser i bed @I@Qzﬂ]@eﬁr T I gy d o Fi Qe ?Jl%x@' Qe agxgé%xg g{]%t €

enbodi nent of the iInvention, mask 'S €] rom
cairit byeed Sthédybal bals ovisamhanbes 3 1831 1 Mheht h hex §dew

o NEED 17 L0 haten s pellove charper, o3 fls
dovewyed et Wid hthe orientation of Fig. 5.

In Fig. 6A, 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 209 that can be used for attaching the cartridge
200 to a support structure. The studs have a body
portion 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



respect to the orientation of Fig. 5. In Fig. 6A an
al ternate enbodi nent of the cartridge is shown.
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206. Extending fromend wall 206 are a pair of studs

209 that can be used for attaching the cartridge 200

to a support structure. The8studs have a body portion

212 and an enl arged head 215 for engaging with a sl ot
havi ng an enl arged opening |leading to a slot. By

i nsedtthg thetheade2260i aboléihehentasgedbepetppgrasd from
rotatlng9tge cartridge 200Q, the body portion 212 can

betFEEE| eﬁnﬁtFEFﬁPﬁ%E ﬁ&sPﬂ%e§I6FOH§deFF pentral

evp @Hin?o tﬂ@S@hQ%nOEHén§&¥%§gk'blenléQESaEB 'glgaser 227
center of the end wall 206 there is an opening 2

sutheupdedebyoinvhdapt &8 ngflqh@ adamuelcai80nsw1th the

e hen vt {518 YO b1 Ge2roF FouHa- CONRR bati on

betseeinihe ocxygencnesi sotd andthberoxygesieopdy|tse24ps,
in the cartridge 200. O her connecting neans such as

quRRR ebrnRees %ﬂﬂktheAlFR%e€o%$% th%tE%CﬁgédEﬁdtbﬁe
cagh i £96q2000 G oM drhbeg e og 6 be: 6 p@?&ﬁeéh%reﬂatﬁsﬁf 206.

ot her structures di sposed around t e central openin
AsIzhepwrahecadapher f 2d8 ¢Eadsyyen af bdbaddes maﬂlfhbd into

contt 3T TR Condrt 55 PRRaTT ot Abbc PR and

r ef@t &é Ngh€ aNPOR At SeBHITH €5 HHEh I €56r¥OvErbago off of the
straps, ,and oronasal mask. A cover 230 is attached to

t h%ale*aﬁ@%gaen%o@a%%e% heh e o pdsF e@o 1Y ofe t el bnkhe

wekd - 206:qgd e @peration, the flow of oxygen fromthe
mani fold into

In Fig. 6B, a variation of the bladder 227 is shown.
A diaphragm 250 is formed from a flexible sheet of
material. The diaphragm 250 may be attached on opposite
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 surrounded by a gasket 271
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
for delivering the breathing gas to the user. A hose
assembly 280 connects 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).

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

breathing gas in the direction of arrow 284 from the



t he bl adder 227 causes the bl adder 227 to expand and
force the mask assenbly to push the cover 230 off of
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cartridge 200. In Fig. 6B, a variation of the bl adder
227 is showmn. A dlaphragn1250 is formed froma

flexible sheet of material.”The di aphragm 250 may be
attached on opposite sides of the cartridge 253 at

m dwal | between the top 256 and bottom 259 of the
carerifigetd Fhe ecavnsesdyeec28Baphasagmc2htrab mpeai agwAR8rd

271 t tridge
2o e R e o B AT G of e RTehis o Fhe orce of

fluhe comphnagat2dn sbsingastpassagraysefdiin2thecauses it
nanlf | d. 265. A mask assenbly 277 (including straps,
SPHREor i Bhel BBBYe §h Eonnbtaplorasint b5 gganytikhe

pFﬁWé@eﬁsééﬁbﬁfl2V¢r¢fﬁh£5@% fﬁﬁt%ﬁﬁgbéﬁgh{o?fhgggsﬁ%sk

A hose assenbly 280 connects t sSenb
a #$3%0nky 2887 oregadved b ap ho Agh 500 cdheomask ﬂs@e@@f.ﬁ/rldge

280 are f Ided and stowed in the
cartrﬂgrnﬂiggggrlor %QFL%yeigﬁgihﬁ%n B gylizaof the
shoincianf i gin 6fhe Upptewct Laté oretdiea fHow of bre %‘b
gas in the direction of arrow 284 from themahifold 265

céﬁ?ﬁéqﬁﬁf%ﬁﬁbhragn1250 to nmove downward with respect
to the o ient ati ony,0f, KRG, s d Q& o ttr}*? artridge
by SRk

di aphr agm 250 agai nst the mask asse cause
td.ﬁjé?mqygn T@ﬁtmzc;é;a)fBQGﬁéla:h aqmmeagmm&o FoRiNed dheend

asser%bl y 277 r é;;rrg{ g\s” qo%({Sﬁ‘réna}dYg%Yﬁ?n‘}o?doe{chté\’hlethmsstkuds

caltx iftge 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 thereon. 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 is seated in a retaining member 323.

The retaining member 323 may be provided with a major
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



253 which may include overhead in the ceiling of the
aircraft, in the sidewalls of the aircraft, or in the
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the cartridge is shown. Cartridge 300 has side walls

303 and an end wall 309. The end wall 309 may be

provi ded with studs 312 forOermgagi ng with support
structure on oxygen manifold 308 (Figs. 8-9) as

descri bed above in connection with studs 209. Also, a
cenbmpkespedi hgt8d6ni sheuendunded Byoasradapt ear8tddge 300

-ri 318 di th Th dapt 315
ey et RS i TbaTna: 52t hed gk BNt REnFPbRANSDS SHERCENAES-
a sgal speihgroed by Ehgsghrh891§§§ tﬁespét99n§%& h%@ber 323

seated 1 n a retai ning nenber " 323. The retal ning ne
323nnﬁyeb@own@ardedlmﬁchlannu}bh pespeoh havihg anientation
Fkggapf |n cross-section. The top section 324 hol ds

t he spr ng 321 and prevents it from maki ng cont act

with the tettrd3boeabthhagteantdsi teB827niAgt MBRHE80323 holds
extends between the adapter 315 and the breathing
cond@i £P8579 andl | %ndFQ%og%@p¥ﬁ?%%@hsﬁﬁt%p@ﬁlﬁ@OWﬂ tRefig.

cent ern®f shbgnr et ak-ni 89 @Egbefhézﬁatghe399tRQ”%Q% %Qﬁ with

retai ning menber 32371s  ow and provi des ad
su@p@mrf$©¢ ohetlcoi terobn eadhi hgldonddi t B23oldheidop

ded h fl
Lot HFaL L IO TSR 2. 2 B oY det 1. . Llepge

|s@bﬂ@m@sgedth@tM@E@hth@re@@pmayme§@9o@fth@emgakérId@ﬁe
300, and the dividing wall 336 in the retaining nenber
3RLSHRR Qprihg %%ﬁemgl%l%%%%n%@%$%s?h?h%aF@@aﬁﬁPhgthat the

”Qﬂ?@fn§2§s allowed to expand and push into the mask
assembly which in turn pushes against the cover 365 to
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 alternate embodiment of
the invention provides for mounting the springs external
to the cartridge. As shown in Fig. 10, manifold 400
supports a 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.

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 fluid communication with a



in the downward direction with respect to the
orientation of Fig. 7 . A latch 350 connected to
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conpressed state as shown in Fig. 7 . A s shown in
Figs. 8-9, the latch 350 is engaged with a surface on
t he oxygen nmanifol d 308. "Aldolenoi d act uat ed pi st on
360 (Figs. 8-9) nay be provided to disengage the | atch
for deploynent of the masks. The piston on the _
sobspardidpsenydydés #R2 tanchcsedhtbhah dhensprilngasy

al 0 expand_and push into the ma asser

ot SR R ReRBLNG B natVoRe EEobr thesten optA ¢Ra can
endlof iheocantrbdeatB808g Abhenithe3gowrEn36hel 8artridge
rel eased, the mask assenbly exits fromthe cartridge

30620 ThF np g2 eleri 5. the-nenifpld) ¢@Pnat & erpedrnsamber 430

fithgsi [ [ ; ngi Ag e rj

01t S BYE0L 00CRLEN, €8 LGEs IR D0 CRRCLASR

med$ $edl Y00 supports a pair of |atches having afcatch
b 03,.a shaft,. 406, .a head. 409, and a pair of

ggriﬁgs%%ﬁa%n%hgosé+9hg%2ﬂ1% 3?%6%?%§I%%H% CeH piston

conps @fisl pn4 bet veenotihechicas 409 ARdi EHEIPOHH 0SNG is
surface 415 of the manifold 400. A's shown in Fig. 11

a ChFfRPFRAYesu2D Haat atpaipivtonpedingeaaes thethetclop
m@ﬁémﬁé&srf@?'ffgﬂ {ﬁg §Q§%Q§Sm§&§f@gg &88!r Once the catch
supporting structure. The tTartridge 0" may be
priosileds Wi @B stedsrdd 3 fioe spuhhgangdthepaant shdgesyd20he

on_the mani fold 400. The cartridge 420 al so incl|udes a,
cethFaTt opelr iy ﬁg@ @%+$%dﬂﬂ%%e%yt%% %@%ﬁt%?sﬁﬁ@lyT%%alnSt
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 aircraft supplemental
oxygen delivery systems. There are two primary types of
delivery systems: systems whose deployment is 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 against
the inside of the cover as they are ejected from their
containers.

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

order to conserve oxygen the central oxygen supply is not



central opening is in fluid communication with
abreat hi ng conduit 432 connected to an oronasal nmask
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can flow into the breathing conduit 432 when the
cartridge 420 is attached to the manifold 400. A

spacer menber 430 is di spod€d between the springs 412

and the mask assenbly. Turning to Fig. 12, a solenoid
actuated piston assenbly 450 is nounted on the

madel brdrd@0tandhesiddspodadl smebkshahttiheupessopsach for

di sengage, t he catch nenbers 403 fromthe oxygen
TaRi RS BOBNA CREKSt AB SSF AR nEHEEr 85 48325601 Fhe, meRk to

SpEh8gs fddePushinaghi BSkither SRACCLnAEPPEEsA3R Whi £he
pushes the mask assenbly agai nst the cover 480 and out

of ox¥igecaptppdygebaoy turnsdtenbewavunder sseddtohapenhehe

pr t _kn tion be .used with all. types of
o S350! ok VBRI RONLIRY BB Rttt Dad) FuLYPER, @ napane o
arielaseprfomr yjéypesgothdehayRly By¥SLEABhgSYSIBAGs. 6C-6E,
whose deploynent (s initiated by the turning_on of a

cent Yal VoxdgenPe uppPsrand systefsCtinese depPéyneAtPrevent a

| NG el edeByradwebechiicah §ﬁ9n§ﬁroﬁ8hsgsﬁ§§§ BLE is not
depl oynent is initiated by turning onh a central oxygen
supplyy whedpnelimalic. pfesssvehcan derasednent pushshhen

' [ . d i bed, ab .. B
TESke DUl cRL VAP(EOREI NEr 55 SepgTA Pt 2005, BERUSC ..

t yipb sal & ysémicl Wde80 aacoyEhesthe pneurBihg PBESSHI @i8bhragm
t he_oxygen cap be used to un]atch the cover or the
cove? - cobit dtbeS uRP 88 chelde by2the #B2kBayreesfngiBRafneR/off

theo kil dea P the SOVBIpasILhEYgaberehsstedsErami Lhekp .
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 release the clip allowing
oxygen to flow. The valve could also 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
previously 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
2717.

Fig. 6E is a variation of the electronic switch

located in the oxygen supply. In this example, the



containers . There are also systens where depl oynent
is initiated by the turning on of a central oxygen
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central oxygen supply is notdelivered to the

i ndi vi dual masks unti | users reach for the mask and
take an action such as dfaﬂﬁng the mask to their face.
In this situation, the pressure of the oxygen supply
bei ng turned on may be used to open the door of the
ho®sFRETaRECt 8WpEeli 486f pbheY® axpethots 6Lowl adder the

f ' [ k nj to,Figs..6C a_, .
vl L BE' B SLEaRE fen EERHA L RTE R Sty P BP eveieeting
a chstmankdatsanbbf DXYges @@ﬁc?hb@@g}br@vﬂﬁﬁkl%\b! ChoWéver,
[ In Fig. 6C, such an_arrangenent is
gg%ﬂ%e%mn%(ghste ﬂ%6 VJQT’ vll%g 2857 18e¢ nser 3 koWt LhRef o net oxygen
whes eodbier ose assenbhy 2808l LAE NS 0h 8o LN LA 283, the
on di aphragm 250, In this case, the valve may bée a
siTitle onfler® wivkegh ethal vxyeen aswpp by cl osémyg of f psehe

£l : IS Vv e be attached to, a | a rd
gge; andﬁ/ %ﬁ% Sr%@i%s%eﬁbl %%fell%c%{ﬁrlueﬂ ?Vél%c%sgg glsdoes
f avet tdwpdranyal o288y witd Brswate dder vahye 2861 0rit
rel ease the clip allow ng oxygen to flow The val ve

cOtT & &Y fP U2 F oS cHRhat 94 tthwiul thdeuser is

actd watedh hyrdne, User' s drawi ng i'_n a breath after
donni ng the mask and creating a slight negative

pressuri! | W%ﬁ@mﬁ@@lﬁiﬁa%ﬂﬂm@nnﬂ%momutﬁsﬁ ‘ﬁegs\/ed

by e gleptipnyt oiieh ol il o Lo Lt o

t rexyrge fadaharindhe ey tosdvige Lowgen fd anwscd Mt @emical
oxygen generator or a sealed oxygen cylinder serving only
the group of masks contained in one or more housings. 1In
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. Accordingly, the
ejection of the masks is not associated with the flow of
oxygen as the masks have to be ejected prior to actuation
of the source 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 equivalents as may be
included within the spirit and scope of the invention as

defined by the appended claims.



bel l ows or bl adder ejecting the mask as descri bed
previously but cannot flow into the tubing of the mask
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a user and allows the oxygen to flow to the mask
assenbly 277. Fig. 6E is a variation of the electronic
switch located in the oxygéd supply. In this exanple,
t heel ectronic switch 296 all ows oxygen to flowinto
the bell ows or bl adder through central opening 268,

ej REAT ngSthieAMEBR assenbly 277 as descri bed
previously. However, the switch 296 is programmed to
all ow the fl ow of oxygen to occur for only the | ength

Oflt'nEA”@@F@ﬁl&&eef@ftuégewﬂﬁﬁka RELEEC YR ChRE NG, 'Eold
oxygen supply is cut off by the electronic swtc Vi

Thkaeleet 2 opR essNeTEN 219635131@9@ m@tunweocp@moal vbihng source

t hef ntlnue unt i enses means  of
séﬁsoég U%gaag hat the %%%¢r+§g?ak?% 2 BtR8ih. In
syst ensanheti@ ﬂ@plpynent of the masks is initiated by

an electrlcal signal, wthout any flow of ox

occur ri Ay, 13 MEE 0B el SRR Eb ?%t%@@%%gafﬁﬁ%ngﬁﬁlend wall

Oﬁ%gﬁntgﬁﬂfﬁﬁ%fﬁgoétaasﬁféﬁglO%H&egdfgééﬂge{oSgﬂvbﬁgnlng,
only the group of masks contained i n one or

housi ngs. fl@XS@b@ m%m@srldefmmemgn@tCh@mbapenmsa@e the

0X ner [ Oor_unseal ealed i nde

o SE0ET S e Cin e hTE el i el Rirg the
fq¢a$$&géWQQGMh@msﬂﬁea@@rﬁmﬂﬂg@gléh@@mﬁpéﬂrﬂotﬁﬁérmanlfold,
faces. Accordingly, the ejection of the masks is not

asEHT |t DEL R ¢ HOSTHRSF | RAV B9 Gy gt Bt £ he masks have

to be ejegied PLLOKLTP QLM EONinside 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 to 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 comprises a bellows.

5. The cartridge of Claim 3, wherein the diaphragm is



of the source of oxygen gas. Wile the invention has
been descri bed in connection with certain enbodi nents,
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to the particular forns set forth, but, on the
contrary, it is intended to cover such alternatives,
nodi fi cati ons, and equivélé§t§ as may be incl uded
within the spirit and scope of the invention as

defi ned by the appended clainms. WHAT IS CLAIMED IS: 1 .
A zhEacheldetd othaset wehsth omai $blldyal heataai hoddoint.
havi ng a passageway in fluid communication with a
source of breathable gas, the cartridge, conprising:

an6 end Tied | cantrl @gstopnel sideval {hext ending &iéﬁ?hw&m is
end wall and term nating at a distal end adjacent to

arf oY ta trexend evakhber defining a chanber

inside the cartridge, the chanber in fluid
communi cation with the passageway when the cartridge
i s/ coupletl cartihiedgmndf alhim he, fhlexidle treabend hayiNohas

an.outlet. a k assenbly disposed inside the .

C}T rifdge e h%g%é?éa@ee’?%’rl}ﬂ haVf P HyS PbUpI By ¥egistry
t heitqutdied @fsddpedfd exithhe sRaherst angye V‘i@r@étﬁb:lred to the
pressure against the flexible nmenber caused by Tl ow o?

t b3 hi ng gas into the chanmber causes the nask to

eject fromthe cartridge through the opening at the

distal end of the at |east one sidewall. 2 . The

cattri dje cfax@midgel of fairdidverl cofprilsd NE@ndt BYEy a valve
c%&%bl e %{ enga [ ng W th a |.ocki ng el enent on the
posed in rdtive 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, wherein 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 manifold, 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



mani fold. 3 . The cartridge of Caiml , wherein the
flexi bl e nmenber conprises a diaphragm 4 . The

w@a0ob08ssge of Claim 1l , wherein the flexible nmeebEs2006/001320
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conprises a bellows. 5 . The cartridge of Claim3,
wherein the di aphragmisattached to the at |east one
sidewal | at a m dpoint. G'JQ&HE cartridge of Claim3 ,
wherein the diaphragmis attached to the end wall. 7 .
The cartridge of Claim1l wherein the end wall has an
opehflngeainabinghatetndishael opedi agibeeny tn aegbpenyng;

with th a en.the cartridge |s coupled.to

the manfriras geoeiplDCRibPEaEE DL EHE: i "SPhFLRGs, the
conpsk shagembal kevilhgpasrdstndopesativenr ehatjon with
the mask, assenbly, such that the valve is opened to

|
al FOW R WP b OR el bl e B fi AigeyhRIt 81t BeenaBR Wasembayd,

when a 4ISeiadpRliBSnBef 0E8L09e4 N8 senpl
The cartri d%e of Caim8 ,gpv\heeraei Nt egvgfvgﬂ.gsgargridge

actifat el byani fahyar that b aetibug tnember ndskpasseénbhya
égTOEM§lf%r£iégg§ 8£n£1§ﬁgg%+%ﬂ;%%§£g%?§g é{ﬁ%ggg%SSembly

ve responsive to a user

t heuataskhais send| lyi a4 heg viadiee €004 r @hpapbe f b OV OIng Nee1ecased
br eat hi q&ﬁgas to the mask assenbly. 11. A cartridge
f FUUL e NEE i h PRIATST 7L het i ok B pasiiphy ato eject the

p&&ﬁﬂ@%ﬁ@@ﬁﬁﬂ§|ﬁﬂ§b&§“”%ﬂ%(Egéﬁmﬁ%ﬁé@.@héqg{gfaffen? of
br eat habl e gas, the cartridge, conprising: an end wall
haih g tanl &pehi ore defdeeadlt herein, the

12. The cartridge of Claim 11, further comprising a
piston disposed between the mask assembly and the biasing

member.

13. The cartridge of Claim 11, wherein the biasing

member is biased in the closed position by a latch.

14. The cartridge of Claim 13, wherein the latch engages

with a catch on the manifold.

15. The cartridge of Claim 11, wherein a cover holds the

biasing member in the closed position.

1l6. The cartridge of Claim 15, wherein 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.



opening being in registry with the passageway when the
cartridge is coupled to the manifold; at |east one

W@ caensisBl ext endi ng from the end wal | and t er m PEL/USZP0&001320
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a distal end adjacent to an opening; a mask assenbly

di sposed inside the cartridge, the mask assenbly

havi ng a hose di sposed i m fi7ui-d communi cation with the
opening in the end wall; and, a biasing nenber

di sposed on one of the cartridge and the manifold, the

bi a%i ngThenbertdiggesed Chaamnonmalikyhekoseflprising a
confjguration adjacent the mask assenbly such that the
bi£§F%bnhﬁﬂb%?mP§rcaﬁﬁbP% Bf CBBPAGtREeNEasey saER1VARY the

| thengRagSn¥hb B, t henaBsk: asgenp! | fgkihpe
assenblystﬂrougﬁ t he openi ng g? %ﬁ%gg?sﬁgﬁléﬁdag?ﬁgﬁg
atateashednehsireeoml | . 12. The cartridge of Caim 11,
further conprising a piston disposed between the mask

assenbly and the biasing nenber. 13. The cartridge of

C a8 m 1thewberetNdybeobi asang Mepbereisihi aa8d188chhen the
closed, position by a latch. 14. The cartridge of C aim
13°Chper ERG RHRPPHt BRURAGAgELEN &hcateht ehsBAsedeon the
mepi £ PEg1415. The cartridge of Claim 11, wherein a

cover holds the biasing nmenber in the closed position.

16. The cartridge of C aim 15, wherein the cover is

opeped a_sol enoi d act yat ed tch_such that openin
o e TiecrfPLiiRee F LePhES) By TaRbe e bRe P are uihe
ej egtsht bgusaskehorioughi hhemopes ngoatjtbe dhst abtg0ding

of the at | east one sidewall.17. The cartridge of
CBFPRAY FRFeRER EomprPenagdaat 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.

2l. The cartridge of Claim 11, wherein the biasing
member is attached to the manifold and compressed against

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



retai ni ng menber having a conpartnment for receiving
t he biasing nenber, the retaining nenber having a

WO 2006408888t ached t hereto. 18. The cartridge of EIHUS00§001320
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wherein the latch on the retaining nenber engages with
a catch disposed on the mani fold. 19. The cartridge of
Claim 16, wherein rel easing8t he | atch causes the

bi asi ng menber to eject the retaining nmenber through
the opening at the distal end of the at |east one

si devehted 20y dheaspatdi dgeached 8bMAd, m¥BRI 85 Behbey .
hose waps around an outside surface of the retaining
menber. 21. The cartridge of Claim1ll, wherein the

b'@§'ngTH@n@§Et£§d@ét§fh§galﬁ % f@PfﬁQ df%ﬂ?rlshng a

conpressed against”a surface o he nmani
cIW@bﬂepn@$p®@mlveztoTheusartdr@@nngfa(baeatHGthrough the

mhereln t he asi s dis sed S|de

AT et gl O B PP T R g ut E e Ry 50S¥ £ bl
campéasmﬂggaga/@l ve dhepnser afsoRpeTlive relation with
the mask assenbly such that the valve is opened to
allow fl ow of the breathing gas to the mask assenbly

when az¥%§£r@PB$¢§Sf@rfgééem% tQQm%%fkgfﬁsegpéymaglfold

The cartrldge of 7Claim erein
|§atWL@ge@jmwsaag@mqﬁrﬂnaIl@L@edommumheaMHsk mSBBn@Igource

25, Th d f 11, further conprising
valvé fe?%& 1%g§?%’ d§g$g37%h?%% L OrRGt lWwough

the nmasén assemdyl hdeiv %l e @@éml%lwﬂuﬁé@wt@érém the

breat hj ng gas to the nmask assenb
opening being in registry w1th 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 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.



26. A cartridge for use wth a manifold, the manifold
havi ng a passageway in fluid communication with a

W@ ouwe0g858f breat habl e gas, the cartridge, conpPCHUSIING/001320
an end wall having an opening defined therein, the
opening being in registry with the passageway when the
cartridge is coupled to thé%mnifold; at |east one
sidewal | extending fromthe end wall and term nating
at a distal end adjacent to an opening; a mask
aszenbl yhdi sposeddyasbdeciiemcar| rwvngeeihheh8usklve is
assenbly having a hose disposed in fluid conmunication
wi%fﬁt%%e%p%%iﬁgl%wﬁ% aheaGBef; ta pretBaAshi apeselly-
bet ween the mask assenbly and the end wal l; and,
wherein flow of the breathing gas to the cartridge
cati$es The pistohdge sfideaimtd6t hEuneks&rassepbiying a
causing the mask _assenbly to eject the nask assenbl

5 CRPSUOn TR OPehTRgTat =t Kechi St efd" o ERENaTAFaugh the
ongask deyedho 12/ . tHbevearér edgersl 1 Chai mah, of uchber
conprising a valve disposed in operative relation with
t R PRSI S sEdb| o stilkp maak anecwRlve is opened to
all ow flow of the breathing gas to the mask assenbly
when a user applies a force to the mask assenbly. 28.
The cartridge of Claim?27, wherein the valve is
actuated by a |l anyard attached to the nask assenbly.
29. The cartridge of Caim26, further conprising a
val ve responsive to a user draw ng a breath through
the mask assenbly, the valve controlling flow of the
breat hing gas to the mask assenbly.



