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chamber (73) has at least one inlet and at }east one outlet and has at least one opening. A poppet (70) is disposed in the chamber (73).
The poppet (70) slides in the chamber (73) between a first position where the poppet seals the inlet and a second position where the
poppet is disposed in spaced-apart relation relative to the inlet. The poppet (70) has an opening (57) disposed therein. A pin (39)
having a first section with a first diameter a2nd having a second séction with a second diameter is capable of being slidably disposed
through the at least one opening in the valve body (71) and through the opening (57) in the poppet (70).
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mani fol d assenbly (30 havi ng a val ve body (71) with at | east one chanber
(73) defined therein. The chamber (73) has at least one inlet and at |east
one outlet and has at |east one (‘))DEI’II ng. A poppet (70) is disposed in the
chamber (73). The poppet (70) sVPd¥E MANIFOLEhasSEMBEP3) between a first
"position where the poppet seals the inlet and a second position where the O
poppet is disposed in spaced-apart relation reI ative to the.inlet. The
poppet (70) haﬁmmmmﬁ)z-@imgg% ]ébé\gl n (39) having a
first section with a first dlarreter and havi ng a s nd section with a
second di aneter is cbﬁ?i%ilﬂi%a hereley st atihd yori apasedbaddd Qphy the at | east
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M
any aircraft are required to provide passengers and-

crew
members in the pressurized cabin w1th an emergency

1; breathing mask in the event of a sudden loss of cabin
pressure due to a rupture in the cabin wall or to a
failure in the aircraft’gs Pressurizing system. The
conventional emergency breathlng mask is typically stowed

in an
overhead storage container directly over the user

20 Upo
pont a sudden loss of cabin pressure, the container door

automatically opens and the mask is deployed by gravity

to the user. The mask typically hangs from the opern

container in the vicinity of the user, but the flow of

breathing gas to the mask is not automatically activated.

25 Because the mask may drop over an empty seat, it is
desirable to have a user- actlvated valve that controls
the flow of breathlng gas to the mask. It has been known
to provide a lanyard that is connected between the

.~ breathing gas conduit or the mask and a valve in the

30

container such that when the mask is pulled toward the

face of the user, the tension on the lanyard opens a

valve to allow breathlng gas to flow to the mask. ' An
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Appl i cant hereby clains priority based on U ' S. Provisional Patent
Application No. 60/346,397 filed 5 January 7, 2002, entitled "Val ve

Mani fol d Assenbl y" which is incorporated herein by reference. FIELD OF THE
I NVENTI ON The invention relates to an assenbly for deploying 10 an
energency breathing mask in an aircraft. BACKGROUND OF THE, | NVENTI ON Many
aircraft are required to provide passerigers and crew nenbers in the
pressurized cabin with an emergency 15 breathing mask in the event of a
sudden | oss of cabin pressure due to a rupture in the cabin wall or to a
failure in thxaabteraf tdisppessuird 21,39 ByséMNolhe, 9O MeNtvhogal i emer gency
breathing nmask is tg%%g?lly stowed in an overhead storage container

directly over™R&PH 3G EIBPR §IGIEACRPoss of cabin pressure, the

container door ayhawats GRldkqoPENs, aRdrbhes MRskel SadeRli@ved by gravity to
the user. The mask typically hangs fromthe open <container in the vicinity

of the user, asgembhe. fl ow of breathing gas. to the mask is not

- automatically activated. 25 Because the mask may drop over an enpty seat,
it is desirable to have a user-activated valve that controls the flow of
br eat hi ng gasUMBARKMeOREBKE INVENATCHeen known

According to a first aspect of the present invention,
fhere is provided a valve manifold assembly, comprising: a
valve body having at least one chamber defined therein, the
chamber having at least one inlet and at least one ocutlet,

the valve body having a first opening and a second opening;

a poppel disposed in the chamber, the poppet slidably
disposed in the chamber between a first position where the
poppet seals the inlet and a second position where the
poppet is disposed in spaced apart relation relative to the
inlet, the poppet having at least one opening disposed

therein; and,

a pin capable of being slidably disposed through the
first opening in the valve body, the at least one opening
in the poppet and through the second opening in the valve
body.

According to a second aspect of the present invention,

there is provided a valve manifold assembly, comprising:

a valve body having at least one chamber defined
therein, the chamber having at least one inlet and at least

one outlet and having at least one opening;




to provide a lanyard that is connected between the breat g g@® conduit
O the mask and a valve in the 30 contai ner such that when the mask is
pulled toward the face of the user, the tension on the |anyard opens a
valve to allow breathing gas to flow to the mask. An 7 July 2006 exanple is
disclosed in U S. Patent No. 4,909,247 which is incorporated herein by
reference. What is needed is an inproved valve nmanifold assenbly. SUMVARY
OF THE | NVENTI ON According to a first aspect of the present invention,
there is provided a valve manifold assenBBey; conprising: a valve body
havi ng at | east one chanber defined therein, the chanber having at | east

one inlet and at be%%bp@99d9§%$§%d iﬁfﬁhéﬁﬁﬂ%hﬁ&QYtHéVbB? acf &1 p4a0RENI-Ng
and a second opening; a poppet disposed in the chanber, %e poppet slidably

di sposed i n tHersedbén bhewelesnkzes ihattvasusia ifdarskhepelthen poppettiweal s
the inlet an C 0S{ Li e the D Ls.ds 1.0, spaced
apart relatigﬁQF%ﬁa%?gégtgh%hggl¥gléa? %Hﬁf p%%p§%3%3§g%98§$§$e%£ one
openi ng di spasggett her diinpoand, im sparchpakr oklbéing séigablry i Spesed
t hrough the .first ening in the valve body, the at |east one opening in
t he poppet aﬁﬂﬂfﬁ?oggﬁ Pﬂgpggéﬁﬂﬁugbéﬁiﬁﬁﬁﬁﬁnﬁhgl§BP§§g ﬁ%ﬁ??l%@dgF%ing to
a second aspect of the present invention, there is provided a valve
mani f ol d assenbl y2 vonprépipte @f vedvey ddyahdyi dgsabsteathrongh cierber
defined thergin, the ghagher, having ot )63t ,0n¢ LohetnPOdoRtcheast  one
outl et and havi ng “at Peast?one peni Ng; Y

least cne opening in the poppet, wherein the pin has a

first section with a first diameter and having a second

section with a second diameter.

According to a third aspect of the present invention,

there is provided a valve manifold assembly, comprising:

a valve body having at least one chamber defined
therein, the chamber haviﬁg at least one inlet and at least

one cutlet and having at least one opening;

a poppet disposed in the chamber, the poppet slidably
disposed in the chamber between a first position where the
poppet seals the inlet and a second position where the
poppet is disposed in spaced apart relation relative to the

inlet, the poppet having an opening disposed therein; and,

a pin capable of being slidably disposed through the
at least one opening in the valve body and through the at
least one opening in the poppet, wherein the at least one

" opening in the valve body further comprises a first and
secend opening in the valve body formed in the shape of a
slot such that the poppet and pin are capable of rotating

relative to the wvalve body.




7 July 2006 - 2a a poppet disposed in the chanber, the poppgy2mie dably

di sposed in the chanber between a first position where the poppet seals
‘the inlet and a second position where the poppet is disposed in spaced
apart relation relative to the inlet, the poppet having an opening

'di sposed therein; and, a pin capable of being slidably disposed through the
at | east one opening in the valve body and through the at |east one
opening in the poppet, wherein the pin has a first section with a first

di anet er and having a second secti on 4M th a second di aneter. According to
a third aspect of the present invention, there is provided a valve
mani f ol d assenbly, conprising: a valve body having at |east one chanber
defined therein, AYHEEHEMTEr chdeaghapsPeastobrids mMrasedtd 1avepga’t: one

outl et and hayk £aS LNg; ' sed J.h;thg,chanmber,
t he poppet slidgglgg %“sp§§§ﬂ%;ﬁgﬁﬁ§-@ﬁ%ﬁ%@?fﬁﬁ%ﬁggﬂgﬁ ?ﬁ% ?l%gggtion wher e

the poppet seal sy the JdhRlq,2RAv@ngeeeNd-POSI SAONLARIS (ReinRAPPEL iS
di sposed in spaced apart relation relative to the inlet, the poppet having
an openi ng dispesEd tie eihambgrd hagiptnatapadbite wfe Beilsg sinddabl yed$sposed

t hrough t he g.in.: V. nd, t u at
| east one op?af;i]llé n%@ﬁ]é% ﬁdgl%pg]%%g%‘g \?\l/ngrlélgﬁ %/}ﬁéemgrf&?ag?s% %’r?é'@hgpg ?%gg?’n t he
val ve body further conprises a first and second opening in the val ve body

formed in the shapPWPed Sispessdchnt Rt eruRippdheameppet &édelapeabl e of
'rOtat'ng re&f%ﬁé@%&‘i&'%%eV%h%ﬁbQQd%et%eéH|§'é¥¥§%'pd@ltion where the

poppet seals the inlet and a second position where the
poppet is disposed in spaced apart relation relative to the
inlet, the poppet having at least one opening disposed

therein; and,

a pin capable of being slidably disposed through the
first opening in the valve body, through the at least one
opening in the poppet, and through the second opening in
the valve body, wherein the pin is attached to at least one

lanyard disposed on at least one oxygen mask assembly.

According to a fifth aspect of the present invention,

there is provided a valve manifold assembly, comprising:

a valve body having at least one chamber defined
therein, the chamber having at least one inlet and at least
cne outlet, the valve body having a first opening and a

second opening;

a poppet disposed in the chamber, the poppet slidably
. disposed in the chamber between a first position where the
poppet seals the inlet and a second position where the
‘poppet is disposed in spaced apart relation relative to the
inlet, the poppet having at least one opening disposed

therein; and,




According to-a fourth aspect of the present invention, thesgypeogorovided a
val ve mani fol d assenbly, conprising: a val ve body haV|ng at | east one
chanber defined therein, the chanber having at |east one inlet and at

| east one outlet and having a first opening and a second opening; a poppet
di sposed in the chanber, the poppet slidably disposed in the chanber
between a first position where the poppet seals the inlet and a second
position where the poppet is disposed in spaced apart relation relative to
the inlet, the poppet having at |east-ohe openi ng di sposed therein; and,
a pin capable of being slidably disposed through the first opening in the

val ve body, througrpirhecaagaﬂle@%f %Qngoemaglynﬂigggl DAPRSI, tugﬁhg_g@rough

the second opening in the valve body,” wherein't to at
| east one Iﬁhy%#cpkﬁ%p@$edldﬁmaWBH@aSbOdme bygesh neisk s sevisity onAccor di ng

toafifth a f re i there is, OV|ded a.val ve
mani fol d assgﬁﬁﬁingdﬁﬁgﬁFglﬁ%ﬁﬂﬁiva hoay agﬁﬁgs% IF ast"oné cﬁanber
defi ned thethenvalvmahﬁmﬁmbeﬂmh&mmngtab beasttohe bidsid and tale bpast one
outlet, the val ve. body having.a first opening and a second opening; a
poppet di spoBed FH T he chanmber, the poppet siidably disposed in the

Charber et veer Sl OIS pLhes PPREL tedl sl Laletyand o

second position ere

relative to tHil@re i 8 efrotitedeppetlvharhngrald! gasémidne penrinnNgxgysposed
t herein; and, {y J 2006 - 2c a pin capable of being slidabl dlsposed
t hrough t he mask ispensing container, the valve manifold assemb

comprising:

a valve body having at least one chamber defined
therein, the chamber having at least one inlet and at least
one outlet, the valve body having a first opening and a

second opening;

a poppet disposed in the chamber, the poppet slidably
disposed in the chamber between a first position where the
poppet seals the inlet and a second position where the
poppet is disposed in spaced apart relation to the inlet,

the poppet having at least one opening disposed therein;

a pin capable of being slidably disposed through the
first opening in the wvalve quy, through the opening in the

poppet and through the second opening in the valve body;

at least one lanyard attached to the pin at a first
end and having a second end disposed opposite the first

end; and,

at least one oxygen mask assembly connected to the
second end of the at least one lanyard and disposed in

fluid communication with the cutlet of the chamber.




first opening in the valve body, through the at |east one7apepogsd in the
poppet, and through the second opening in the valve body, wherein, the
poppet is biased irn the open position. According to a sixth aspect of the
present invention, there is provided a valve manifold assenbly for an
oxygen mask di spensing container, the valve manifold assenbly,

conprising: a valve body having at | east one chanber defined therein, the
chanber having at |east one inlet and | east one outlet, the val ve body
having a first opening and a second ni ng; a poppet disposed in the
chanber, the poppet slidably disposed in the chanber between a first
position where the poppet seals the inlet and a second position where the
poppet is di spose¥CFrnr &P aparienéhagiserctoof hehe ntegsentt he poppet

having at | easteRPEooPetdit: disSpPRsed dbheneln; Lo i
slidably dispos%d thrgugh t he %irstdope%ingifﬁ ? glggﬁgghﬁgﬂgfgfﬁpgugh t he

openi ng in taR oyvpPetmid adntadgery héhsevohde openi figld resdmmbial,ve body; at
| east one | agy f&g%ﬁ@phed to the pin at a first end and having a second
end di sposed d@%05| e'the first end; and, at |east one oxygen nmask

assenbly connected ‘;&‘;qud}te%%@qngn%t?&eggg %?I%%%n&éa@b@%?d and

di sposed in fluid comunicdtion wt e out 7 July
2006 - 2d Ackereimg the ahsewent hagspgcttolebbe @uesontet iamnvertt drasther e

is.provided a valve manifold assenbly for an oxygen mask container, the
val ve manif ol ¢ a%%@fﬁﬁ ﬁmp having TR ¥el8E o8 Spdiing;

a poppet disposed in the chamber, the poppet slidably
disposed in the chamber between a first position where the
poppet seals the inlet and a second position where the
poppet is disposed in spaced apart relation to the inlet,

the poppet having an opening disposed therein;

a pin capable of being slidably disposed through the
at least one opening in the valve body and through the

opening in the poppet;

at least one lanyard attached to the pin at a first
end and having a second end disposed opposite the first

end; and,

at least one oxygen mask assembly connected to the
second end of the at least one lanyard and disposed in
fluid communication with the outlet of the chamber, wherein
the pin has a first section with a first diameter and

having a seccnd section with a second diameter.

According to an eighth aspect of the present invention,
there is provided a valve manifold assembly for an oxygen
mask dispensing container, the valve mahifold_assembly,

comprising:




conprising: a valve body having at |east one chanber defi rrediy ¢dos ein, the
chanber having at | east one inlet and at | east one outlet and having at

| east one opening;, a poppet disposed in the chanber, the poppet slidably

di sposed in the chanber between a first position where the poppet seals
the inlet and a second position where the poppet is disposed in spaced
apart relation to the inlet, the poppet having an openi ng di sposed
therein; a pin capable of being slidably disposed through the at |east one
opening in the val ve body and t hrough +hee opening in the poppet; at |east
one |lanyard attached to the pin at a first end and having a second end

di sposed opposite, tpgl$ér5g(¥eﬂh lﬁ%p%t ﬁ%as§a8580@§la§%g%ﬂa assenbl y

connected to the second en ['east” one nyard an I'sposed in
fluid conmmunicbatedn, withdr dhimentent Itetvioly bhielehabbene ishkrteiand tdie Jgasthas a
first section mnthtfe |r§% di_anet er ng a second section with a

© Q§)%ﬂ9'§ﬁlﬂ?ﬁ555888t BF"1HE present invention,

“second di amef8F. “AEERF di'K
there is provided a valve nanifold assenbly for an oxygen mask dispensing
cont ai ner, the vadvecrrat folsbasssemy he coapbiesi nthe kgt 2006lablye a

valve body hayipg.al Leasis g.hamet, deti negy LAhel R L e chartr, havi ng

| east one |n et one out €ast one
___openl ng; a ppppeéttdssposeathd nirtllke chambesecbhe p@@:pteiorslwrctaiﬁ yhedi sposed in
the Chanber betmggnlg'éfgﬁgségxyélgggéwgeapart relation to the inlet,

the poppet having an opening disposed therein;

a pin capable of being slidably disposed through the
at least one opening in the valve body and through the

opening in the poppet;

at least one lanyard attached to the pin at a first
end and having a second end disposed opposite the first

end; and,

at least one oxygen mask assembly connected to the
second end of the at least one lanyard and disposed in
fluid communication with the outlet of the chamber, wherein
the at least one opening in the valve body further
comprises a first and second opening in the valve body
formed in the shape of a slot such that the poppet and pin

are capable of rotating relative to the valve body.

According to a ninth aspect of the present invention,
there is provided a valve manifold assembly for an oxygen
mask dispensing container, the valve manifold assembly,

comprising:




poppet seals the inlet and a second position where the poppgy2006 di sposed
in spaced apart relation to the inlet, the poppet having an opening

di sposed therein; a pin capable of being slidably disposed through the at
| east one opening in the val ve body and through the opening in the poppet;
at | east one lanyard attached to the pin at a first end and having a
second end di sposed opposite the first end; and, at |east one oxygen nask
assenbly connected to the second end of the at | east one |anyard and

di sposed in fluid comrunication with tHhef cutl et of the chanber, wherein
the at | east one opening in the valve body further conprises a first and

second openi ng irhtJEié@”HGﬁyb%QMingoéﬁﬁgeééktéﬁ%E%HEM%éF q%fghgh such t hat
f ela to the

t he poppet and pin are capable of ‘rotating r tive val ve body.
Accordi ng t otkeygith tdspedandlert hevpngseht léavemnonnlathend s peavided a

val ve manifo assem y fQr X n sk _dj spensi ng_caontainer, the valve
mani f ol d ass%%%ly, q%%nﬁ?%%W%%Y%7%§§Vyhggb%g-a lré?\éh%ﬂénﬁba§gh%ving at
| east one chsedberd defdmied;; t herein, the chanber having at | east one inlet

~and at least one outlet, the valve body having a first opening and a

second openi ng; aqhg%g%%tt @i\%@%@%g }LH Lhe &mg,&%eg%%@ 3k Ligaply

di sposed in the c between a first position poppet Seal s
the inlet andizspsesbrid pbds chenbalebetvden Ppappsit i sditsposetiera spaced
“apart relation tq the.inlet, . th oppet havi at, l.east .one eni ng
disposed the?%ﬁgé% seals t%e 1n&e% gnB a S@COH&KbOSlthH where %8@

poppet is disposed in spaced apart relation to the inlet,

the poppet having at least one opening disposed therein;

a door capable of opening automatically in response to

the flow of breathing gas into the valve body; and,

a pin capable of being slidably disposed through the
first opening in the valve body, the at least one opening
in the poppet, and through the second opening in the valve

- body, the pin having at least one end disposed adjacent to
the door, such that when the door is in a closed position

the door obstructs movement of the pin.




a door capabl e of opening automatically in response to thejdy 2woef
breathing gas into the val ve body; and, a pin capable of being slidably

di sposed through the first opening in the valve body, the at |east one
opening in the poppet, and through the second opening in the valve body,
the pin having at | east one end di sposed adjacent to the door, such that
when the door is in a closed position the door obstructs novenent of the
pin. 7 July 2006 - 2g The pin nay take different shapes to avoid

uni ntentional actuation of the valve due to environnmental conditions such
~as shock or vibration. In a first enbodi pgnt, the pin has at least two
concentric sections having different dianmeters. In a second enbodi nent,
‘the pin is elongated such that it is prevented fromexiting the poppet due

~to the position ofy n r .S . Qs | BRI EF
DesCr PHON G TrE Bl N a8l BEan’ shspl (] Bebid Sg”?ﬁ%%té?ggmln

in which i lee:tmef:eoarm:ié tdieama&trer@&je:si gnal eotrtntsdneondi siarid arucparts

-t hr oughout the es_of. which: Fig. 1.is a fra nt ary. | ongi t dln
schematic vi éW EO%V 0878651003 I%l‘ \f‘uﬂzr%o%“lﬁgﬁ%ﬁ By il ng gf‘ azh

ai r pl ane shoviengtobeo ajmcéﬁﬂﬂmtselclﬁlomlmlhaediﬂm@ntoamﬁem@r athve, Fig.

2 is a partial front elevational view of an aircraft assenger oxygen

system in t h&SGEPROTRPEMSBEI tHnPiki i S orgaked ol &Webfit Ré val ve

'nanlfpld asseak¥nted from exiting the poppet due to the position of the

door when the door is in the closed position.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is illustrated in the drawings, in which
like reference characters designate the.same or similar parts
throughout the figures of which:

Fig. 1 is a fragmentary longitudinal schematic view




of the presewo Joiy@hid,on; Fig. 4 is a cross-sectional view jakenel ong
lines 4-4 of Fig. 3; 10 Fig. 5 is a cross-sectional view taken along |ines

5-5 of Fig. 4; Fig. 6 is a side elevational view of the pin of the present
invention; Fig. 7 is an end view taken aleng 4ines 7-7 of Fig. 15 6; and,
‘Fig. 8 is a sectional view of an alternate enbodi nent of the present

i nventi on. DETéI LEB DESCRI PTION 20 I n an enbodi nent of the invention chosen
for the purpoS 9 YEELRE of ﬁhﬁeraeiﬁma&fé)vﬂho%in‘é‘a}é,ng{]e Xa

whi ¢

le a .
fragment of aiwbfakll dheaqBLa:having a floor 11 on are FOWS™bf 18eat s
12 and 13. A ceili n% panel v14ttfgg}sé rlr%urﬂ%faitﬁ"iet? seats an 25 oxygen mask

di spensi ng cont ai neFigndRcased garenralll Ly ference_character 15,
al | of which age,rsyppli gg froma common oxy-gteeg%&%gtrlg a GVIIF?F“’oﬁ'éh@%n oxygen
r

line 17 having a press %%8%??0?’%’5%Smteayimyhéfd@gsmgpga, t he
passenge? nmaskP@dition;the left is shown in released 30 position and that
on the right in cl o%%d pgsition. Each mask 21 is provided with a conduit
24 for oxygen attachgd: 7° JtFy® 2008 WoeR008/ OhZ5621+8 rﬁaﬂﬁfé{gd”@géé.%f

assenbly 30 (Rpfstha8-presast aiﬂ\?éﬂl?{gn-?’?" Turning to Fig. as ah Samle
two masks 21 are spown in the deployed position. The number of masks 21
| _ A g. 18 a cross-sectional view taken along lines
4-4 of Fig. 3; '
10 ) . I3 )
. Fig. 5 is a Cross-sectional view taken along lines
5-5 of Fig. 4; |
Fig. 6 is a side elevational view of the pin of the
bresent invention;

Fig.

7 is an end view t
| w taken along linesg 7-7 of Fi
15 6; and, lg-

Fig. 8 is a sectional view of an alternate
embodiment of the Present invention.

DETAILED DESCRIPTION

20 T ; p
n an embodiment of the invention chosen for the

a fragment of aircraft frame 10 having a floor 11 on

which are rows of seats 12 and 13, a ceiling panel 14

has mounted in i
ted in it over each Tespective row of seats an

25 | i i '
oxygen mask dispensing containe; indicated generélly by

the reference character 15, all of Which are supplied

from a common oxXygen source 1¢ through an oxygen line 17

having a pregsure control valve 18. By way of example

the passenger mask unit on the left is shown in released

30 - . .
bosition and that on the right in closed position. Each

mask 21 i i i |
: 1 is provided with a conduit 24 for oxygen attached




5 may be varied as will becone obvious to those of ordinaryJulgkedd in-the
art. As sho“ﬂ%ﬁ)ggga_zz opens fromceiling panel 14. to deploy the masks
21. As described 1H %Greater detail herei nafter, the door 22 may be
automatically opened by neans of a spring-biased piston 23 (Fig. 4) 10
engaging with a latch 26 on the inside sugface of the door 22. The masks
21 are shown in a fully dowmwardly deployed position within reach of the
user. When the door 22 is opened as shown in Fig. 2, the free fall of the
masks 21 is stoppedabyel mapdfdid3dsvbinblycaongpigdd Besyegpathep copdyt 24
at 36 and control pins 39 (Fig. 4) -on valve manifold assenbly 30.” The

| anyards 33 n%%'be attached at one end to the conduit 24 as shown or they
- can be attached at+@i-hehgpebn on,t hg.copdui o] 21.. The | anyards
33 can be attached a%ﬁan3 pgiﬁ%gonzfh§82%ﬂcg%%ﬂ$?e25w§?a%%§§ %ﬁ.?ﬂ%t

provi des si grFfP¥aninnbhe odephpenadt hesihskn21 Thednambet oof headlece10f t he

user dwing I s dhe.l r 33 are connected to pips 39 b
reyeletg£42 (ﬁﬁ%f %%n?%%%egrgsa ?%ghgéc 8etﬁ§vb?H535° gﬁ?%ﬁgﬂgdﬁﬂﬁﬁ 32
(Fig. 6). Langkill 88 thesasuppohs aﬁownsksdadrMQQhbﬁeﬁgaﬁfoﬁfcéﬂmﬁ@ﬂed
users and in ég%é $§s'ti8n gang t aut ugder t he_wei ght of the masks 21
while condui¥E%h PnISPheX BRS| PREKEraled AF 985¢HIPRQ. ip gremtsat i on
on lanyard 33detsibyhgpsihafeenrttne @boan: nahyi B¥akutisRat P19 downwvar d
on one of the nmasks 21, 30 withdraws pin 39 fromvalve manifold ‘assenbly 30
to actuate t%e%%%pw BFBT €2t HR nGPHARI TR PRE PbSkoR 123 WFIIMO3Y)0- 57562. -

5 7 Jby 2008ngdgihd | wstn ak etat o e 088 e MBSk 2lal Sef L be SR ed

door 22. The masks 21 are shown in a fﬁlly downwardly

deployed position within reach of the user. When the
door 22 is opened as shown in Fig. 2, the free fall of
_ the masks 21 is stopped by lanyards 33 which connect
15 between the conduit 24 at 36 and control pins 39 (Fig.‘éy

on valve manifold assembly 30. The lanyards 33 may be

attached at one end to the conduit 24 as shown or they
can be attached at other points on the conduit 24 or mask
21. The lanyards 33 can be attached at any point on the
20 conduit 24 or mask 21 that provides significant motion
when the mask 21 is drawn to the face of the user during 5?}

deployment. The lanyards 33 are connected to pins 39 by

eyelets 42 (Fig. 4) that
through opeﬁing 32 (Fig.
25 masks 21 within reach of
position hang taut under

conduits 24 remain slack

are attached to the pin 39
6) . Lanyards 33 thus support
intended users and in this

the weight of the masks 21 while

as illustrated at 45 in Fig. 2.

Traction on lanyard 33, as by positive action of an

individual user pulling downward on one of the masks 21,
30 withdraws pin 39 from valve manifold assembly 30 to

actuate the supply Qf breathing gas to that mask 21. In




phase dilutign %%?e_gonprising a truncated holl ow cone 31 7 nily et abl e
material, su UH5@ astoner, open through its larger end which is
adapted to be held against the face of a user and kept in place by an
elastic -band 34. The snaller end 35 of each nmask 21 is connected to a
reservoir bag-37 which is connected to conduit 24 whereby breathing fluid
s provided through conduit 24 into the bag to accunul ate fl ow when the

user is not inhbei igdlullAiter Fegmt J e Bl ¢y end 35 of the mask 21 are
t hree flapperai_‘/al ves, (not. shown). Oweah'ﬁ appé{r %&all\?eolfs t&sr mpgifiedded to

be a phase di | BtF8R PAAE iR SHPal lcomprd s ipre detenmi-aed qapBYRL,,0 Ot?%tfi de
(0]

air into the nasksdich®dnpsw LRt he breathing fluid supplied t € user
so that 15 each user w | recelryeglé %ecgr 8§ ZRoGARSEPmErYi dpenAniotdiegh

s.ka - : , 2 whi
flapper val ve 155 ah3&gRal andomhiahyesassapbky +Lhpaugh, whi ch.the exhal ed

carbon dioxi degfeom,Ehg UseL. isg g;esgensed to the surrounﬁ?% 3t phere.

The third flapper valve pernit BFd1fl BWAaFeohYt Ae eksetyoi bahap 20 37 to

mask 21 and cl¥H¥esswalpeevent BgVerseak}os U . ask arrangenents are
se, a pg?}? g? %%?%O?ﬂ%‘éﬁ? orf &t her face

known in the allnés ]_a‘pgiarﬁ not _per . '

masks 21, including fas §9eélaiﬁbé@hmﬁﬁhcel@naﬂdedeigulﬁm@i@am Bghe iy | Zed
i n the presentbienEnt hgnfirbd Tus nhAG i 3. .the valve manifold assenbly
30 has a set ,of qpeni n‘gs 50 di sn%sed ?%Et%]‘ér?l(iﬂ)ho‘?orf t Z5elio t3& The
_openi ngs 50 may be T HIEATRY e ewhew t the wadr of s frasd e .S {2 (shown in

Fig. 4)1@ hat attasthed her agsedhhys to _oxygen mask dispensing
cont ai ner 30 %‘i@ Hose connectors 5§6é)léx %%2% r%%&gt?p&@%]‘é &l deze dhrieke

o .
assenbly 30. " E5n e vras 5@%&1@0"81)6- l.mﬂé?eflfa_‘ifﬂ@rotvaavjélli% %%Qfgng
oaded to be a phase dilution valve which allows a
predetermined amount of outside air into the mask 21 to
mix with the breathing fluid supplied to the user sd that

15 each user will receive a metered amount: of fluid

Another-flapper valve is an exhalation valve assembly'

- ‘through which the exhalegd carbon dioxide from the user is
dispensed to the surrounding atmosphere. The third
flapper valve pPermits fluid flow from the reservoir bag

20 37 to mask 21 and closes to prevent reverse flow. Such

mask i
arrangements are known in the art, and are not per

se, a part of this invention. Other face masks 21
. ' ?
1nc1ud1ng-masks:equ1pped with demand regulators can be
utllized*in the bPresent invention.

25 : i i

. Turning to Fig. 3, the valve manifold assembly 30

has a set of openings 50 disposed in the top of the

assembly 30. The openings 50 may be threaded to engage

with a set o§ fasteners 52 (shown in Fig. 4) that attach

n , . :

e assembly 30 to the OXygen mask dispensing container

30 15. Hose connectors Sg extend from o
assembly 30.

pposite sides of the

The connectors 56 shown are in the form of -




- 6 hose barbs 55 for connection to the conduits 24 that 7 aaf2006 he
breathing gas to the masks 21. Qther types and shapes of hose connectors
woul d al so be suitable. For exanple, as will be evident to those of
ordinary skill in 5 the art, additional hose connectors 56 nmay be connected
to the flow actuation valve 60 so that ga.single flow actuation valve can
distribute breathing gas to a plurality of masks 21 through a plurality of
conduits 24. As will also be evident to those of ordinary skill in the 10

art, if multipl ¢ sk l{g_}%! r e actuation
val ve then tCLe respecf5|5\2/(]af any rar 13&%91 \t/\tg)ul%gx%eé:%h%{)gqg’or%r?ec?‘\g& to a single
pin 39. Accemmivndgihsg brtehee:mrmﬁeﬁats |tm>ve:mie| o gy Aiuncothre rwitlbea Bhaw
actuation al ve for every mask or function with multiple_masks 15

connect ed tB'RE] @qqeo\ﬁoélf’tet?é:ﬂrén e 2 hFRe e rﬁhlllttlaﬂ?ll@ -madRE 21 are

connect ed tekamplieNdlas 0w REtHaUHLR ) \e%osw%%t f&'ﬂaﬂn%{%/ ARy 15e 13l | owed
to flowto a mask de | oyed over an enpty seat. bé described in

great®er dettdld aidr-eiasgtittdronal? dosise opaings trems f5(ﬂ (maa's@@n@pymggtegl forned by
attaching ngs 0 site Si of val b 71 by neans
of screws E(?a t\f%he szl %aﬁc%ohgv%g%%ha@ &%l oat §0(§ g(#ows for

rotation Ofad‘tl‘ﬂmtpjdm 3&ijre wﬁrsmiswmbutteh@r@@mpﬁhﬂ@asﬂﬁe apening 57 in the
poppet 70 t rece ves th%lerl n 39 is visible through the slot 300. In

Fig. 4, 3 Sk S; nééffgalgﬁloapmélr@éfltyyoéyepafﬂgl&? 26n the

left hand @lsd%rqul tah_%of QU8 dantf iths b Hbls@WACYalinaR W akye160nx $nahown in
the closed position. On the right hand side of the flgure a second 30 flow

act d& i on walbve 163 muattiigH & sdsdeniilcalret supipd ifidr $hrough a single

flow actuation valve then the respective lanyards 33
would each be connected to a single pin 39. Accordingly,
the present invention may function with a flow actuation
valve for every mask or may function with multiple masks
15 connected to a single flow actuation valve. When
‘multiple masks 21 are connected to a single flow
actuation valve, breathing gas may be allowed to flow to
a mask deployed over an empty seat.
As will be described in greater detail hereinafter,
20 the valve manifold assembly 30 is formed by attaching
valve housings 100 to opposite sides of valve body 71 by
‘means of screws 401. The valve housing 100 has a slot
300 that allows for rotation of the pin 39 in unison with
the poppet 70. The opening 57 in the poppet 70 that
25 receives the pin 39 is visible through the slot 300.
In Fig. 4, the lanyards 33 are connected to pins 39
by eyelets 42. On the left hand side of the figure, a
first flow actuation valve 60 is shown in the closed
position. ©On the right hand side of the figure a second
30 flow actuation valve 63 (which is identical to the first

flow actuation valve 60) is shown in the open position




fl ow actuation valve 60) is shown in the open position 7 Julyy 26086 WO.
2003/ 057562vwq Zo0:d¥82 the pin 39 has been renoved by the user pulled

| anyard 33. A pair of ports 66 (best shown in Fig. 5) provide for L
pressurizing the manifold fromthe breathipg gas source. Two ports 66 are
provided in the manifold, 5 therefore nunmefous manifold assenblies 30 can
be connected in series so that outlets 56 are in parallel to acconmbdate

specific applications. Miutiple assenblies 30_may be connected in series
or a single a%’g‘@rﬁﬂ 3'3% Brdy/ 3p90§‘at,so IR Y eBOVRE lPaddie iwiRy Huldwdact uati on

val ves. 10 OneaiBriddlzh pord L6 cavE %ﬂggg@dw@d %1_}53& athes; ;a'd 53?u2p| i ed

wi'th gas. under pressure. The flow actuation valve 60 I's conpri
preci si on macEERE Fodpst Prrssvat zdmg tehe onsti et Eromt thyf Isusattating

materi al.s suchaas R uahumy, Th 70_15 noves back .and for.th.inside a
chamber 73 di gaosed inside 't h?o\%gl%\?gé%ogye ﬁFOW%eC{) ot % e tPddseal s
the sidés' oft T etunie@rauss mder it filvel i hasdaib /AR Ss @ ¢t kain eeat hi ng  gas

cannot fl ow ar i.d f _the et 70, At _one end of the poppet
70, a soft el gg#%%eér&?ean %%rﬁéaSZﬁol R:gg%t SRS SHeE iR PRFaldsietoro

‘and retai ned accopimmeRte tspean faddhagipiel cAtheokor € Ml tdeaR SRR IR
provide a suftjcient ,amunt oft pace for the el astoner as described
hereafter. ThaCsSFY &SasFOmsE ﬁéylc?orﬁﬁ:‘l"s%s Pr & |5igede ResETg YoB %eeredi ng

ML ZZ-R 765 Bgpednshreict2d khiBhCadds tibnaher aidhesinari®n GAiRLse a
cyanoacryl ate silicone, or other suitable adhesive. A hard seat 79 is

f or red18r ound PREcERIYHOLY 80LF088d<aFehpBmdad midle the other is

supplied with gas under pressure.
The flow actuation valve 60 is comprised of a
precision machined poppet 70 that may be constructed out
of suitable materials such as aluminum. The poppet 70
15 moves back and forth inside a chamber 73 disposed inside
the valve body 71. A set of O-rings 74 sealsg the sides
of the poppet 70 inside the chamber 73 so that breathing
gas cannot flow around the sides of the poppet 70. At
one end of the poppet 70, a szoft elastomer seat 76 is
20 inserted into a bore in the poppet 70 and retained in

place with an adhesive. The bore is deep enough to

provide a sufficient amount of space for the elastomer as
described hereafter. The soft elastomer may-cohprise a
silicone meeting or exceeding MIL ZZ-R-765 Type IIA or

25 IIB Grade 70. The adhesive may comprise a cyanocacrylate,

silicone, or other suitable adhesive. A hard seat 79 is .
formed around a centrally disposed opening 82 in the
valve body 71. |
- A coil spring 85 has a first end 88 and a second end
30 91. The first end 88 engages with the valve body 71

around the opening 82. The second end 91 is disposed




val ve body 71. A coil spring 85 has a first end 88 and a seg@nbognd 30 91
The first end 88 engages wth the valve body 71 around the opening 82. The
second end 91 is disposed 7 July 2006 - 8 opposite the first end 88 and
rests inside an opening 94 in the poppet 70. Depending on the spring rate,
the spring 85 could also be disposed gxternal to the poppet 70. The
spring 85 nmay be forned out of stainless steel. 5 The spring 85 biases the
poppet in the open position shown on the right hand side of Fig. 4. In

order to as l. fl ctuati e valve spri,ng 85 is
Thserted | REBUHE Rl 7 S hBArR FRtlaiva hsagn tPelERE Rar t he

poppet 70 amt$hk0pb@pQQWﬁDeSSD%b@nﬁﬁhgngn85hésspklh§ ragsert ede The portion
of the poppet 70 extending beyond the valve body 71 is inserted into the
val ve hous@ﬁ§1f9085Tﬁéu@§I@ésﬁoﬁ§|ﬁéSpféédl§X§Q€Gﬁédt90tpﬁePQBP@E body 71

usi ng scre 40 ( ) 50 LOr Mt % f 15 Upon
i nserting ?ﬁe p?Re3§b?ﬁP§uSE thg %%pggrﬁgg Suggekpgggéﬁié%ggégegge sof t

seat 576 ar &hfospedngoRar §iekeshahe pspg&t79nmhhbeopenppesstmgnthe val ve

spring 85. At full _insertion of the .pin_.3 conpression forces the
soft seat ° gwpoogoﬁbgrﬁﬁgé%tH@ngaF&dgeSF g% Ithéreby providing 20 a seal .

Al so, when the pihno38eirstbnagkbaBlientet FeowpappebtiBnagsashtewsoin the |eft
hand side of Fig. 4, force .is exerted by the sprlng 85 onto the pin 39
t hr ough thé3rpagﬁeﬁa%®ecéa§ﬂﬁ@ PP 6 iBserhgdi ABEot hBevaharbasu¢Bng 100.

25 In the m.ddka 9f Ehg v41+@ BBHYN91PLASRILRLE PRe?Boppet 70 acts

.10 - to compress the spring 85 as it is inserted. The portion
of the poppet 70 extending beyond the valve body 71 is
inserted into the valve housing 100. The valve housing
100 is secured to the valve body 71 using screws 401
(Fig. 5) to form the valve manifold assembly 30.

15 Upon inserting the pin 39 through the poppet 70, the
poppet 70 and the soft seat 76 are forced toward the hard
seat 79 while compressing the valve spring 85. At full
insertion of the pin 39, the compression forces the soft
seat 76 to conform to the hard seat 79 thereby providing

20 ‘a seal. Also, when the pin 39 is inserted into the
poppet 70 as shown in the left hand side of Fig. 4, force
is exerted by the spring 85 onto the pin 39 through the
poppet 70‘causing it to rest against the valve housing
100. '

.25 : In the middle of Fig. 4, a spring-biased piston 23
is shown. The spring 95 may be a coil spring disposed
around the piston 23 and biased in the closed position as
shown in Fig. 4. The piston 23 is held inside a housing
96 that attaches to the assembly 30. The piston 23 has a

30 set of O-~rings 97 for sealing the piston inside the

housing 96. The inside of piston 23 is hollow such that




is shown. The spring 95 may be a coil spring disposed arquag 2doe pi ston 23
and bi ased i WAH®E¥3ed position as shown in Fig. 4. The piston 23 is '
hel d inside a housing 96 that attaches to the assenbly 30. The piston 23
has a 30 set of O-rings 97 for sealing thegpiston inside the housing 96.
The inside of piston 23 is hollow such that WO 2003/0i 7562 7 July 2006 a
pressuri zed breathing gas fromport 66 acts against the inside surface 98

of the piston 23ptedmme 4he Hesion d._with respect to the
orientation of _Fig.. 4, against the r%r%a‘e@() sprplonr\(é;)4 Ef% agciagtedhby 5

pressure, the pPSteF = ®8 ot e hestopediNgAhdve de Jigushng;96

and engages W §Bywh@ 30, to, release the door 22 as shown in Fig.
2. Turning to Fig. 5, t'hemaf'tq%ogv%g%%&f i5ithe STRRtatgen oft Figh #he

breat hi ng gas f&RdDEH the fogice bandpiiidey ofs. 1GHAE firguhieq 'lt')ge renoval of
the pin 39 resﬂ.%gs' ol heth@_cl)_%pe% 70 _nmoving to the right wmth respect to the
orientation of the figure. —THE F8Pcé&3orXtEadsyoutg of5 theanpestpgl spenhed by

‘the gas pressutb® bausdsagt BEs andoke 0y ite LRep 70, result of
this notion, ige%hg sofh seat 76 on@ta e pof)Lpet 7 %%@é‘sgé&gg‘ ??ofﬁ’t he
central openi ng 82°Fn FHE #9PYe2Body PRownacdor 8iggl v.' referring to the

- right hand side of faenfihgues, rife sbr hi S om the one or nore open
" ports 66 is allowed_to pass thr%ugh'tﬁggcé%%)g% %é ntRG 82 antibenEde20 the

chanber 73 forfRRpBFWEBR PrE2FBinrgsyde bhrbhghpohpekigh® BASAt HEd NSk de

wal |'s 102 of tiwevekygraody . e th oppet _70 has_Orings 74
i nstal | ed around i tsg Der i n%%%r?éﬁﬁgg%rgtgt ﬁ?%gggﬁs%aﬁﬁ%%‘lfé%ch%et%t ween

the . lpogpet 70 moving to the right with respect to the
' orientation of the figure. The force of the spring 85
(and supplemented by the gas pPressure) causes thisg
movement of the poppet 70. As a result of this motion,
is the soft seat 76 on the poppet 70 moves away from the .
central opening 82 in the valve body 71. Accordingly, '
referring to the r;ght hand side of the figure, the
breathing gas from the one or more open ports 66 is
allowed to pass through the central opening 82 and into
20 the chamber 73 formed between the left side of the poppet
70 and the inside walls 102 of the valve body 71.
Because the poppet 70 has O-rings 74 installed around its
perimeter, the breathing gas cannot escape between the
inside walls 102 of the valve body 71 and the poppet 70.
25 A pair of pathways 103 disposed_through the poppet 70
provide for egress of the pressurized gases. As shown,
there are two channels disposed through the poppet 70.
Bach channel has a first open end on the left side of the
poppet 70 and hag a second open end at the right hand
30 side of the poppet 70. The second opening éllows

breathing gas under pressure to pass through the poppet




inside walls 102 of the valve body 71 and the poppet 70. Z%ufy 2p@er of .

pat hways 103 Vi ggmesedst hr ough t he poppet 70 provide for egress of the
pressurized gases. As shown, there are two channels disposed through the

poppet 70. Each channel has a first open end on the left side of the
poppet 70 arid has a second open end at t-hagri-ght hand 30 side of the
poppet 70. The second opening allows breathing gas under pressure to pass
t hrough the pogget WO 2003/ 0-57562 - 10 7 July 2006 70 into the cha .

b, ~~, 110 formed BBFReéfet kbapbepetl 180 mithed e yal ve housing 100. The

val ve housing €08 &h3$Q=h@s,a; ge Bral eni ng Tt FWthEXP@Eﬁgttﬁﬂoagh t he
hose connector 56. The breath ng Sonddhe zmlwhahobgaﬁg &gotgisg sk 21 is

attached to thE®RbS@lcopraitor 156 apdicatli t he breat hing“gas t3°tfe
Fitsfids Sgrﬁuabltbeahedeorifice 113

mask 21 as shovhi, Lg. =2 eturning to pig
is fabricated int €6%o§§'ba%%eaPEQaéhingecﬁﬁaﬂ§€t94 28, Of t%g val ve
housi ng 100, dRakharl aisprﬂd@a@lig@n@(? \f:LOV\fQOf 10 oxygen | a- atfRfF sterie t o
the oxygen mask, 2} at 4 iven supply e STF eConpeFiqgs. 56 Al dartig pin
39 is shown in gr catet- H3s tRnetipe ma% hes Jyosections with different
~but  concent r Retiraniiers, FRe fd rst diameter 200 which ¥% Fithe 3.ar ger of
the two diameters.is |ocated al g & “Hiihjtedroiicf e s in 39, while
- the second di aneteé*2tesh ighitdle hoshesimldal, ofe the two diameters extends
‘al ong end por thengalia ﬁb@ggggd g} opposite sides oF renegterps6t pén 210.
A trangjtion zone-225 of vary n& + 80 that a bPredetermined flow of *)

1

Supply pressure.

In Figs. ; i
g & and 7, the Pln 3% is shown in greater

detail., Th i : '
€ Pin 39 has two Sections with different but

concentric di
diameters. The firgt diameter 200 which is

15 the larger of the two di

mid portion 210, A transition zone
.2Q diameter is locatec

changes diameters.

25 220 to rest against ¢

BQ the valve housing 100




20 diameter is located at both |ocations where the pin 397 gRanges :
diameters. Wepoisrsman 39 is fully inserted, the section having the first
di aneter 200 is acted on by the conpressed valve spring 85 through the
poppet 70, thereby causing the section wijp the smaller pin diameter 25
220 to rest against the opening in the valve housing 100. Wen the pin 39
Is renoved in the direction indicated by arrow 240 in Fig. 4 and with

reference to theu®pegi 0goi n athe,xalyve hou.' sing 100 | ocated closer to the
eyel et 42, the sectign with t%e&sl%rah:gpsélgéﬁ& éP12282pasEethagaimsio 30 the

val ve housi ng BOF et Firewsh f thetopeanayt EaNtBANG, 200 h%%%?é{il&@hoi amet er

comes in contagfj it val ve 2003/ 057562 7 July 2 ng
100. As the transitio Hz}g%e%zﬁso UrhRep; Ronprepsed eshtdmgiighhd Evw@Reni ng

in the val ve Kudilmg 100,39 hen @b W &E NG 85 dus. further conpressed
through dhe forge of Ihesti n 39. o%o? e popbetig%.v%‘éev%? E i ng 85 5
conpressi on ¢ T P10 FotSUH IS S yeathedt t henatexs netie tohatimins ¥kl ned as
one- hal f of tHe dlefiimied cal «idfig{enc en the two dj ameters 200, 220
of the pin 39. This additional céﬁ%fﬁ%s#ﬁ%yéhaw$ﬁ¥%ﬁﬁ Sidfig5encEs

i ncreases’ th«?e}r‘ﬁﬁﬁﬂ $ie o alicmptiond 200 7 et haPigir3 %o TGy 5

addi ti onal forg@irea@Hdied 1RIRYE, ¢ in 39 is provided to prevent pin
39 from bei ng i nadvert ent |°§'f&’ reem)vog}j O(k]h(jetq'f% WS Girmca 8 S dmdirereas such

as shock and FPfr &IDRE Pe foote SeaitSdTRIE HetlovltheS: SYLT i cirgnt |y
rgsyIIQ@t 10 BRAGRLRLhaT %QQEea&g%§f}ééagg:iemové the pin 39 ig
: provided to prevent pin 39 from being inadvertently
removed due to environmental conditions such as shock and
vibration. The soft seat 79 material must be

“sufficiently resilient to maintain a seal at both levels

15 | of compression forces correspondiﬁg to the different

diameters 200, 220 and to do so without resulting in
compression set. The depth of the bore may be increased
in order to provide for a greater émount of the elastomer
to be utilized in order to bPrevent compression set.

20 In Fig. 8,. an alternate embodiment of the invention

| includes a pin 339 having a constant diameter throughout

a majority of its length. The pin 339 is elongated such
that inadvertent removal of the pin 339 from the poppet
70 is prevented because the pin 339 extends downward far

25 enough toward the door 22 such that the pin 339 is
obstructed by the door 22 when the door 22 is in its
closed position. When the door 22 opens as shown in Fig.
2, the masks 21 drop down and the pin 339 can be removed '

from the poppet 70 via the user pulled lanyard 23 as
30 described previously.

Returning to Fig. 4, the pin 39 extends through the




15 of conpression forces corresponding to the different ¢iaietoees 200, 220
and to do so without resulting in conpression. set. The depth of the bore
- may be incrwesadoséprder to provide for to be utilized in order to
prevent conpression set. 20 In Fig. 8, an alternate enbodi nent of the
invention includes a pin 339 having a gog;t ant di aneter throughout a
majority of its length. The pin 339 is el ofigated such that inadvertent
renoval of the pin 339 fromthe poppet 70 is prevented because the pin 339
ext ends downvvgrd far 7025 eé'nou[%p toward the door 22 such that the pin 339 is
obstructed by"thESGoor 23 WHen e Hsor-Bugh ithe relve essenpdyi 8Pon.

When. the dooRs2Zidpens as-ishawn dd) dhidbe & dlt?:ﬁri%?‘%l@iji dr;Qp tﬂgv\grgnd the

pin 339 can be renoved fromthe poppet 70 via the user pull'ed Tanyard 33
as 30 descri b&8SpPEPRSTsIAP Hehf FuRy idedrivg.th a theeasian B8 extendsng

through the 73Jpkiy 2006 WaL2003/:0% "~ Jhoppet 70 and.c | et el
t hrough the val ‘\E/;e assenbly 30. Asﬁvmgl%ld- t?é‘zle\}:?lc?gn Y 6‘9’{%%?&1 %g%oyaiﬁéry
skill iR the apsembiie 30opptlsr0 vty whid Ipkey icdediatit hoa tHRGeS S £f Oor

receiving a giLJ; n t end, al he way thrqugh the valve 5
assenbl y 30. Airg(]:ihg?? %ﬁﬁlbg%e\% eRt 't 5o RS movEdien erteki APefn t he
art that the novabhwentmbdre dedid aed kevwad Bb@rs3aldwd and coul d be hol | ow.

‘Wile the inventi OQhP&% t%%en descri.bed in connection wth certain
enbodi nents rel at ed toa pasIENGEF16RyhaR Psesy despribedainc canpections not

jntendgd to |with thetain embodiments related to a passenger oxygen o
10 system for aircraft, it is not intended to limit the E“}
scope of the invention to the particular forms set forth,
but, on‘the contrary, it is intended to cover such
alternmatives, modifications, and eguivalents as may be
included within the spirit and scope df the invention.

15 In particular, the valve manifold assembly 30 of the
present invention may be useful in other shutoff or gas
valve applications. Accordingly, the invention is not to
be limited to the particular application to a pﬁssenger
”oxygen delivery system in an aircraft. Other

20 applications of the device to shut off valves will be

known to those of ordinary skill in the art. é;}




scope of the invention to the particular forns set forth, 720080 the
contrary, it is intended to cover such alternatives, nodifications, and
‘equi valents as may be included within the spirit and scope of the
invention. 15 In particular, the valve manifold assenbly 30 of the present
i nvention may be useful in other shutoff or gas valve applications.
Accordingly, the invention is not to 1$elimted to the parti cul ar
application to a passenger oxygen delivery systemin an aircraft. Qher 20
applications of the device to shut off valves will be known to those of
ordi nary ¥kekl ipncthémgdt is7 July 2006 - 13 What is clained is: 1. A valve
mani fol d assenbly, conprising: a valve body having at | east one chanber
defined therein, the chanber having at |east one inlet and at |east one

outlet, the vahveabedymbhavkpgdaafseshl ppesbngriantga second opening; a
poppet disposed in the chanber, the poppet slidably disposed in the

chanber between @afiveSholB9Shhtvong ¥belgasheopOpPPRimsSeal sethre=d nl et and a
second position where the poppet is disposed in spaced apart relation
rel ati ve £BetRénintée, Cbﬁ@bﬁépg@?lfh%vii*ﬁg a@st et buket oehidly di sposed

therein; apdsiaspin | e ' i . di spo h the first
- opening in tﬁg Sgkvgﬁgg gf Fﬁé ggifgagéagﬁgé%%%%i%gffﬁﬁgpﬂggggl et and
- through thedseceadoopenpaging;the valve body. 2. A valve manifold

- assenbly, conprising: a valve body having at |east one chanber defined
' a poppet disposed in the chamber, the poppet

slidably disposed in the chamber between a first position
‘where the poppet seals the inlet and a second position
where the poppet is disposed in spaced apart relation
relative to the inlet, the poppet having at least one

opening disposed therein; and,

a pin capable of being slidably disposed through the
first opening in the valve body, the at least one opening
in the poppet and through the second opening in the valve

body.

2. A valve manifold assembly, comprising:

a valve body having at least one chamber defined
therein, the chamber having at least one inlet and at

least one outlet and having at least one opening;

a poppet disposed in the chamber, the poppet
slidably disposed in the chamber between a first position
where the poppet seals the inlet and a second position
where the poppet is disposed in spaced apart relation
relative to the inlet, the poppet having an opening

‘disposed therein; and,




therein, the chanber having at |east one inlet and at | egsjuypeout| et and
having at | east one opening; where the poppet seals the inlet and a second
position where the poppet is disposed in spaced apart relation relative
‘to the inlet, the poppet having an opening a poppet disposed in the

- chanber, the poppet slidably dispos 4ip t he chanber between a first
position di sposed therein; and, 7 July 2006 - 14 a pin capable of being
slidably di sposed through the at |east one opening in the val ve body and
t hrough the ata peEastapaelepefiging $hedgpoppeti swdmrcithitdeglpitthehas a
first sectjon wth a first, diameter and having a secqond ection wth a
second di het 875t R HRPAINE Tant Fo (HesdrbTy 10 GRS, Wifer n t he
first sectégst obnd hepodhhnd Sifli SROSESHIE ONGy1de F HPAHd Ghn haslhe val ve

mani fol d assenbly of claim2, wherein the second section of the pinis
di sposed BhrabpesrtEonriwibsh »f fipet fdianettertanh harimha adaandmani f ol d

assenbly 9 cf%?ﬁn%f%hvge§§%§ﬁérﬁﬁa$%ﬁé¥.‘ﬁ aneter is larger than the second
. y

di aneter. valve manifo asse conprising: a valve body having at

| east one chanber defined therein, the chanmber having at | east one inlet
and at |east one outlet and having at |east one opening; a poppet disposed
in the chanberTh¢ heapoppatnisbidablssetibggosed ¢Taide2 chanbesihetheen a
~first posjtion where the ppet, seals the inlet_and a second position

. where thefb%$BeFe?Elﬂ?sﬁﬁsggeiﬁ”%bé%%dd%%%?%e?e?%??%na FeFPRPF&°Fo t he
inlet, the poppet having an opening

4. The valve manifold assembly of claim 2, wherein the

second section of the pin is disposed on opposite sides

of the first section.

5. The valve manifold assembly of claim 2, wherein the

first diameter is larger than the second diameter.

6. A valve manifold assembly, comprising:

a valve body having at least one chamber defined
therein, the chamber having at least one inlet and at

least one outlet and having at least one opening;

a poppet disposed in the chamber, the poppet
slidably disposed in the chamber between a first position
"where the poppet seals the inlet and a second position
where the poppet is disposed in spaced apart relation
relative to the inlet, the poppet having aﬁ opening

disposed therein; and,

a pin capable of being slidably disposed through the

- at least one opening in the valve body and through the at

. least one opening in the poppet, wherein the at least one
opening in the valve body further comprises a first and

- second opening in the valve body formed in the shape of a




di sposed therein; and, a pin capable of being slidably di spagmegogshrough the
at least one opening in the valve body and through the at [|east one
opening in the poppet, wherein the at | east one opening in the val ve body
further conprises a first and second opening in the valve body formed in
the shape of a 7 July 2006 -15 slot such that the poppet and pin are
capable of rotating relative to t he Wl ve body. 7. A valve manifold
assenbly, conprising: a valve body having at | east one chanber defi ned

therein, sidte shangiathatiadhaipdteastd Qg iddetcaaubial deasitarigg out | et
and haV|ng a first opening and a second opening; a poppet disposed in the
chamber, IHebophdic €18 daplve dixdbsed in the chanber between a first
position mhere t he poppet seals the inlet and a second position where the
poppet is disposed in spaced apart relation relative to the inlet, the

poppet hayi ng At %Fhﬁa j.n; and, a pin capable of
bei ng slldably 6??%%2?1 q?ﬁ%g%ﬂ% 3§ pemlﬁyl n the valve body,

t hrough tepeV qjaqﬁ ng.J i e second
opening in va 9@ E d?ﬂfﬁﬂ%rg?n t he p|n I'S attac Ig:'rto at Ieast one
| anyard dﬂsepasfeadnhzar a‘tameaﬁtatorieaa)a@g:&re nasletassehsty 1dastThmeval ve

mani fol d as f c aim?2, further .conprising a transiti.on zone
O Sposed DRSS S i Uo i SRE Artsh @ S oA FHE e f of d
assenbl y of cla|n18, wherein the transition zone has a gradually varying
di aneter. a poppet disposed in the chamber, the poppet

slidably disposed in the chamber between a first position
where the poppet seals the inlet and a second position
where the poppet is disposed in spaced apart relation
relative to the inlet, the poppet having at least one

opening disposed therein; and,

a pin capable of being slidably disposed through the
first opening in the wvalve body, through the at least one
opening in the poppet, and through the second opening in
the valve body, wherein the pin is attached to at least
cne lanyard disposed on at least one oxygen mask

assembly.

8. The wvalve manifold assembly of c¢laim 2, further
.comprising a transition zone disposed between the first

and second section.

9. The valve manifold assembly of claim 8, wherein the

transition zone has a gradually varying diameter.

10.. A valve manifold assembly, comprising:

a valve body having at least one chamber defined therein,

the chamber having at least one inlet and at least one




10. A valve manifold assenbly, conprising: a valve body havjungegts | east one
chanber defined therein, the chanber having at |east one inlet and at | east
one 7 July 2006 -16 outlet, the valve body having a first opening and a
second openi ng; a poppet disposed in the chanber, the poppet slidably

- .disposed in the chanber between a first position where the poppet seals

the inlet and a second position wheré-t he poppet is disposed in spaced
apart- relation relative to the inlet, the poppet having at |east one
openi ng dhsposed thereiine antly aaiiimocapatilestofodesiing sihadabl y di sposed
through the fjirst opening in the valve body, through the at |east one
openi ng i FPIHE RR5FERI%and t hrough the second opening in the val ve body,
wherei.n, the poppet is biased in the open position. 11. A valve nmanifold

assenbly for an ppptgen disgosddi SPENSINGHCetai Nehe tdgpeal ve mani fol d
assenbly, _conprising: a valve boggﬁpavin at | east one chanber defi ned
t herei n, $HeaHansBreIRAAh g httie e re bateteaand i rte@osisdeout | et ,

the val ve hody davi tf 14t ORG NG 1 AN Ry SECUULOPSRING; A POPPet
di sposed 1 n the chéﬁ%g%f t he poppet slidably dispogédigﬁ tﬁg chanber

bet ween alfdrsstthmogidimat shelispdseddppepasesl sipehe ingllettiamd a second
position re the et i s disposed in spaced apart relation to the
Poret Crrs i Ml ndtuast b RO PaSIn TRy L 7 Soded thers: n:

opening disposed therein; and,

a pin capable of being slidably disposed through the
first opening in the wvalve body, through the at least one
opening in the poppet, and through the second opening in
the valve body, wherein, the poppet is biased in the open

position.

11. A wvalve manifold assembly for an oxygen mask
dispensing container, the wvalve manifold assembly,

comprising:

a valve body having at least one chamber defined
therein, the chamber having at least one inlet and at
least one outlet, the valve body having a first opening

and a second opening;

a poppet disposed in the chamber, the poppet
slidably disposed in the chamber between a first position
where the poppet seals the inlet and a second position
where the poppet 1s disposed in spaced apart relation to
the inlet, the poppet having at least one opening

disposed therein;

a pin capable of being slidably disposed through the

first opening in the valve body, through the opening in




a pin capable of being slidably disposed through the firstympgsoeng in the
val ve body, through the opening in 7 July 2006 -17 the poppet and through
the second opening in the valve body; at |east one |anyard attached to the
pin at a first end and having a second end di sposed opposite the first

end; and, at [|east one oxygen nmask assenbly connected to the second end of
the at | east one | anyard and disposé@ﬁﬂ1 fluid conmuni cation with the

outl et of the chanmber. 12. A valve manifold assenbly for an oxygen nask
cont ai nerghé heomed v eamdni e hrasgesid acored rgpdrsiiny i ra v waledy havi ng at

| east one chanber defined therein, the chanber having at |east one inlet
‘and at  1R22Y7 one outlet and havi ng at | east one openi ng; a poppet di sposed
in the chanber, the poppet slidably disposed in the chanber between a
first positiomtwheist tdiee ploppeirdead sadil 1Y etheaand ra ssecorrd ri3asi tion
where the poppet is disposed in spaced apart relation to the inlet, the
poppet hFEAPHPRGH RpeHihg depisbEriheteinpsed papasiidoItdeofigdthg slidably
di sposed ghyoughythe at |east one opening in the valve body and through

the opening in the poppet; at |east one lanyard attached to the pin at a
first end and having a second end di sposed opposite the first end; and,
at | east one oXygkFRTasiaSTOMENY ohad ety phnesdeshd ertdi®of t he at

| east one,d agyalhangk dirponed ddbe il A SRTMNARL ARy the outl et of

"fluid communication with the outlet of the chamber.

12. A wvalve manifold assembly for an oxygen mask

container, the valve manifold assembly, comprising:

a valve body having at least one chamber defined
therein, the chamber having at least one inlet and at

least one outlet and having at least one opening;

a poppet disposed in the chamber, the poppet
Slidably disposed in the chamber between a first position
where the poppet seals the inlet and a second position
where the poppet is disposed in spaced apart relation to

the inlet, the poppet having an opening disposed therein;

a pin capable of being slidably disposed through the
at least one opening in the valve body and through the

opening in the poppet:;

at least one lanyard attached to the pin at a first
end and having a second end disposed opposite the first

end; and,

at least one oxygen mask assembly connected to the
'86cond end of the at least one lanyard and disposed in

fluid communication with the outlet of the chamber,




7 July 2006 -18 wherein the pin has a first section W th g fuly2006di amet er
and having a second section with a second dianeter. 13. The valve manifold

- assenbly of claim 12, wherein the first section on the pin is disposed

along a mdportion. 14. The valve nmanifold assenbly of claim 12, wherein
the second section of the pinis dtﬁ%gsed on opposite sides of the first
.section. 15. The valve manifold assentily of claim 12, wherein the first
dianeter is larger than the second dianeter. 16. A valve manifold assenbly
for an oxwigereiradihe diispédrsi ng fdommtaiseertionheival we fiasitl didmassenbl vy,

conpri sing: val ve body havi ng .at | east one cha . defined therein, the
Chanber A BT GRTEHE RS o d L X G4CP OnE IGUEIEE -and havi ng’ at

| east one opening; a poppet disposed in the chanber, the poppet slidably
~disposed in the chanber between a first position where the poppet seals

the inletjand ghesasond PRNLFON IMeLe T PoPRetn | 52 di sROsEMN | fnhspaced
apart relation to the inlet, the poppet” having an openlng di sposed

t herei n; Bt epakine of beengisl idgalliprdisgsosedichraughdphstian. | east one
opening in the valve body and through the opening in the poppet; at |east
one |lanyard attached to the pin at a first end and having a second end

di sposed Dbppoditee tdierd imati Ryid] @gsbmil YWy 006n - 18, athépabh othe oxygen
mask assenbl cjf:onnec,ted t t%g .. , ) ,

_ second section of the pin is disposed on opposite sides

of the first section.

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

first diameter is larger than the second diameter.

16. A wvalve manifold assembly for an oxygen mask
dispensing container, the wvalve manifold assembly,

comprising:

a valve body having at least one chamber defined
therein, the chamber having at least one inlet and at

least one outlet and having at least one opening;

a poppet disposed in the chamber, the poppet
slidably disposed in the chamber between a first position
where the poppet seals the inlet and a second position
where the poppet is disposed in spaced apart relation to

'the_inlet, the poppet having an opening disposed therein;

a pin capable of being slidably disposed through the
at least one opening in the valve body and through the

opening in the poppet;

_ at least one lanyard attached to the pin at a first
end and having a second end disposed Qpposite the first

end; and,




second end of the at least one lanyard and disposed in fluigyggogruni cation

with the outlet of the chanber, wherein the at |east one opening in the
val ve body further conprises a first and second opening in the valve body
formed in the shape of a slot such that the poppet and pin are capable of
rotating relative to the valve body. 17. The valve manifold assenbly of
claim 11, wherein the at |east one Iaﬁ}ng is attached to a conduit that
leads to the at |east one oxygen mask assenbly. 18. The valve manifold

-assenbly of clatnidastfonéhexygeonpissi fgsandIpnsirinait b digposed

between the first _and second section. 19. The valve mani fol d assenbly of
cl ai m 19, SGR8RrEi rgnet FP%n@Ft%%%SEORREr%ﬁPEFEﬁ |14VSRAFSA g di anet er .

20, The valyeqBabhghdeaesendl YRl el b idy ShKl ntdipe poppet Ts bi ased

in the open position . The valve manif Iy of cl’ai m 20, wherein
the poppebersihi biedabylaagbi dngprpenyin@2in Ath@lmalmrhddyd assenbly for
an oxygen

h f Id
conpri si n]g?'lmg\l!§ val %%Igﬁjg%/g%a%?ﬁ}gg%{]e%%%gﬁg%%éé \é(%%lefnﬂn)jgrl} glé} ’%iﬁ%’er ein, the

chanber heyiipgretmé@ast one shisé @ndh aildt Biloh 2006 -Ak I;Q@ﬁ:tetone outl et

t he val ve body having a first opening and a second openin a poppet

~di sposed #RAtPEN chEfbeipabhe Phppetating detatiNe josdda walve chamber

bet ween abga§st position where the poppet seals the inlet and a second
posi ti-on

17. The valve manifold assembly of claim 11, wherein the
at least one lanyard is attached to a conduit that leads

to the at least one oxygen mask assembly.

18. The wvalve manifold assembly of claim 15, further
comprising a transition zone disposed between the first

and second section.

19. The valve manifold assembly of claim 19, wherein the

transition zone has a gradually varying diameter.

20. The valve manifold assembly of claim 11, wherein the

poppet is bilased in the open position.

21. The wvalve manifold assembly of claim 20, wherein the

poppet is biased by a coil spring.

22. - A valve manifold assembly for an oxygen mask
dispensing container, the wvalve manifold assembly,

comprising:

a valve body having at least one chamber defined

therein, the chamber having at least one inlet and at




where the poppet is disposed in spaced apart relation to 7l 2006et, the
_poppet having at | east one opening disposed therein; a door capable of
.-opening automatically in response to the flow of breathing gas into the
val ve body; and, a pin capable of being slidably disposed through the
first opening in the valve body, the at |east one opening in the poppet,
and through the second opening in the0valve body, the pin having at |east
~one end disposed adjacent to the door, such that when the door is in a

cl osed pasdddonpddandonst ohstd uelisydmeiEMawing ke Middt opening

and a second opening;

a poppet disposed in the chamber, the poppet
slidably disposed in the chamber between a first position
where the poppet seals the inlet and a second position
where the poppet is disposed in spaced apart relation to
the inlet, the poppet having at least one opening

disposed therein;

a door capable of opening automatically in response

to the flow of breathing gas intc the valve bedy: and,

a pin capable of being sliidably disposed through the
first opening in the valve body, the at least one opening
in the poppet, and through the second opening in the
valve body, the pin having at least one end disposed
adjacent to the door, such that when the door is in a

closed position the door obstructs movement of the pin.




