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Description

[0001] The invention relates to an oxygen breathing
device. In particular, the invention relates to an oxygen
breathing mask for such an oxygen breathing device.
[0002] Oxygen breathing devices are used in a variety
of applications where it is required to provide oxygen as
singular or supplementary oxygen source to a person. A
typical application of such oxygen breathing devices is
the emergency oxygen supply system in aircraft provided
to passengers or crew members in case of sudden pres-
sure drop or any other emergency where the ambient air
condition within the aircraft is negatively affected.
[0003] Generally, suchoxygen breathing devices com-
prise an oxygen source like a compressed oxygen tank
or chemical oxygen source, an oxygen supply line like
an oxygen tube or a flexible oxygen hose for directing a
flow of oxygen from the oxygen source to the person to
be supplied with oxygen and a pressure regulator for con-
trolling the flow of oxygen from the oxygen source to the
person. The oxygen may be provided to the person via
an opening arranged close to the mouth or nose of the
person or an oxygen mask which can be fixed to the
person in such a way that the mouth and/or the nose are
covered to define an interior space in front of the mouth
and/or nose. Such an interior space can then be provided
with a continuous or discontinuous flow of oxygen.
[0004] Ageneral problem associated with such oxygen
breathing devices lies in the desire to construct such de-
vices lightweight and small but to be able to supply a
person for a long period of time with oxygen using the
device.

[0005] EP 08151600 discloses a chemical oxygen
breathing device for long time supply of a person, the
device comprising two chemical oxygen generators sup-
plying the person sequentially with oxygen. Such oxygen
breathing device will significantly improve the efficiency
of oxygen supply and the duration of such supply by re-
ducing the total weight and dimension of the device at
the sametime. However, itis desirable to furtherincrease
the duration of oxygen supply and to further reduce the
weight and dimension of such oxygen breathing devices.
[0006] EP 08151305 discloses an oxygen breathing
device having a self-sustaining energy system. Such de-
vice will significantly reduce overall weight of an oxygen
supply system within an aircraft and thus allow to provide
oxygen sources having more oxygen capacity without
increasing the weight of the system in total. However, it
is desirable to further improve such oxygen supply sys-
tems in order to further reduce the weight and dimension
and to further increase the duration of oxygen supply.
[0007] WO 2006/086044 A2 discloses an oxygen con-
servation system for commercial aircraft comprising an
oronasal mask and an inflatable reservoir bag attached
to this mask. The inflatable reservoir bag is in fluid com-
munication with the supply conduit through which the flow
of oxygen into the bag is controlled by an inlet valve. The
mask further includes an inhalation valve that is config-
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ured to allow oxygen that has accumulated in the bag to
be drawn into the mask during inhalation and to prevent
any flow from the mask into the bag. The mask addition-
ally includes a dilution valve that is configured to allow
ambient cabin air to be drawn in the mask only after the
bag content has been depleted. Finally, the mask also
includes an exhalation valve that is configured to allow
an exhaled breath to be expelled into the cabin. A pres-
sure sensor fitted to the mask generates a signal when
a positive pressure is detected within the mask such as
is caused by exhalation. A controller receives input from
the pressure sensor and serves to open and close the
inlet valve.

[0008] According totheinvention, an oxygen breathing
mask for oxygen breathing devices according to claim 1
is provided.

[0009] Inthe meaning of this description and the claims
the terms pressure, negative pressure, positive pressure
are understood to define pressure values which are al-
ways positive values. In this meaning, a negative pres-
sure is a pressure which is below the ambient pressure,
i.e. in a range between zero and ambient pressure. A
positive pressure is understood to be above ambient
pressure, i.e. having a pressure value higher than ambi-
ent pressure.

[0010] According tothe invention, an oxygen breathing
mask is provided which allows significant increase of the
duration of oxygen supply to a person from an oxygen
source. Basically, the invention is based on the aware-
ness that a person only uses an initial part of the inhaled
air volume for oxygen supply within the lung. A significant
part of the inhaled air volume following this initial part is
only used as transport gas and is exhaled without having
reached the alveoles. This transport part gas of the in-
haled air volume is not used by the person to enrich ox-
ygen content and to deplete carbon dioxide in the body,
i.e. the blood flowing through the alveoles, respectively.
[0011] According to the invention, the oxygen mask is
adapted to control the flow of breathing gas in such a
way that in a first stage of the inspiration step oxygen is
provided to the person from the oxygen bag via the ox-
ygen supply channel and the oxygen mask body. This is
achieved by providing an oxygen supply valve which is
open in a predetermined condition wherein the person
applies a negative inspiration pressure which is in a spe-
cific predetermined pressure range. The oxygen is sup-
plied from the oxygen bag which may be supplied with
oxygen from the oxygen source via an oxygen supply
hose as known in the prior art in a continuous or discon-
tinuous manner. The oxygen bag has a defined interior
volume size and usually, the person will inspirate the ox-
ygen contained in this volume faster than new oxygen is
supplied to the bag via the oxygen supply hose. Thus, at
a specific point in the inspiration cycle, the oxygen bag
will be empty. At this point, the negative inspiration pres-
sure will be further decreased by the person to continue
inspiration. If such further decrease of the negative in-
spiration pressure is present within the interior of the ox-
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ygen mask body, the pressure difference between the
interior of the oxygen mask body and the oxygen bag
and the ambient pressure, respectively, willincrease. Ac-
cording to the invention, this will resultin ambient air flow-
ing into the oxygen mask body via an ambient air inlet
channel. This is achieved by an ambient air inlet valve
which will open as soon as the oxygen bag is empty and
thus produces a decrease of the negative inspiration
pressure within the oxygen mask body.

[0012] The ambient air which is now inhaled by the
person may have a low oxygen level or may even contain
no oxygen at all. This ambient air is inhaled in the last
phase of the inspiration cycle and only serves as trans-
port gas. Thus, by this ambient air the oxygen which was
inhaled before out of the oxygen bag is transported into
the lung and the alveoles of the person to be supplied
with oxygen.

[0013] As soon as the inspiration cycle is terminated,
the person will expirate the ambient air and the oxygen
as far as it was not consumed in the lung. During this
expiration cycle the oxygen supply valve will be shut to
prohibit expiration air entering into the oxygen bag. An
expiration channel having an expiration valve to control
the expiration cycle is provided. It is to be understood
that this expiration channel may be integral with the am-
bient air inlet channel and the ambient air inlet valve and
the expiration valve may be integrated into one bifunc-
tional valve device.

[0014] According to the invention, the oxygen supply
valve comprises a first valve unit provided in the oxygen
supply channel and a membrane separating the oxygen
supply channel from ambient pressure, wherein the
membrane is coupled to an engaging member, the en-
gaging member moving the first valve unit into the closed
position if the membrane is in a position where py-p,, <
p+. With this embodiment, the oxygen flow from the ox-
ygen bag into the oxygen mask body is made dependent
from the difference between the pressure inside the ox-
ygen mask body and the ambient pressure. The mem-
brane may be spring-biased into a position where the
oxygen inlet valve is not set into a closed position by the
engaging member. As soon as the pressure inside the
oxygen mask body falls below a predetermined level in
relation to the ambient pressure the membrane may be
deflected, thus bringing the engagement member in con-
tact to the oxygen inlet valve and effecting a closing of
this valve. It is particularly preferred that the engaging
member moves the oxygen inlet valve into the closed
position at the same pressure conditions wherein the am-
bient air inlet valve is opened to introduce ambient air
into the oxygen mask body. The oxygen supply from the
oxygen bag to the oxygen mask body is completely
stopped during supply of ambient air into the oxygen
mask body. However, it will be acknowledged by the
skilled person that a little flow of oxygen during the last
phase of the inspiration cycle from the oxygen bag into
the oxygen mask will only result in a mixture of the am-
bient air and the oxygen in this last phase, thus only ef-
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fecting a reduction of the efficiency of the oxygen breath-
ing mask according to the invention. However, it is pre-
ferred that during the last phase of the inspiration cycle
and during the expiration cycle the oxygen bag is shut
off from the oxygen mask body and can thus be filled with
oxygen again for consummation in the next inspiration
cycle.

[0015] Basically, itis to be understood that the person
supplied with oxygen may significantly decrease the
pressure in the interior space of the oxygen mask body
by rapid and/or high frequent breathing since the flow
resistance in the oxygen supply channel will allow to gen-
erate a significant negative pressure in the oxygen mask
even though the oxygen supply valve is open and con-
nects the oxygen mask body to the oxygen bag. In the
sense of the invention such decrease of oxygen mask
pressure resulting from a quick or high frequent breath-
ing, as it may occur in an emergency situation, shall not
be understood to result in opening of the ambient air inlet
valve or even in closing of the oxygen air supply valve.
Such opening and closing procedure shall only occur in
case that the oxygen bag is emptied after the first phase
of the inspiration cycle and a significant decrease in ox-
ygen mask pressure occurs. Thus, the step of opening
the ambient air inlet valve is more or less dependent on
the fact if the oxygen bag is filled or emptied and accord-
ing to the invention the ambient air inlet valve shall open
if the oxygen bag is emptied.

[0016] In this context, it is to be understood that the
oxygen bag may be continuously supplied with oxygen
and thus will never be completely emptied in a physical
meaning. Itis to be understood that, however, the oxygen
flow rate flowing from the oxygen to the oxygen mask in
the inspiration cycle is much higher than the oxygen flow
rate of the continuous supply of oxygen. Thus, in the
course of the inspiration cycle the oxygen bag will be
practically emptied after a certain period of time of the
inspiration cycle and this will be the point, where the am-
bient air inlet valve shall open and the oxygen supply
valve shall preferably close. It is to be understood that
after this opening of the ambient air inlet valve and in
particular if the oxygen supply valve closes at this point
of time, the flow of oxygen from the oxygen bag to the
oxygen mask may significantly decrease and this is a
particular advantage of the invention. However, due to
this decrease of the oxygen flow the oxygen bag may be
filled by the continuous supply via the oxygen supply line
after this point. It is preferred that the oxygen bag is filled
at such rate that together with the subsequent filling dur-
ing the expiration cycle the oxygen bag is completely
filled again when the next inspiration cycle will start.
[0017] According to a first preferred embodiment, the
pressure in the interior space of the oxygen bag p, is
equal to the ambient pressure p, if the bag is filled with
oxygen and the third predetermined pressure level p; is
equal or higher than the second predetermined pressure
level p,. This improvementallows to construct the oxygen
bag as a resilient bag attached to the oxygen mask body
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and being exposed to ambient pressure with its external
surface. In such case, the interior of the oxygen bag will
usually be under ambient pressure. Only in exceptional
cases where excess oxygen is filled into the oxygen bag
if it is already in a completely filled status the pressure
inside the oxygen bag may be higher than the ambient
pressure. However, preferably the predetermined pres-
sure levels p4-p, are selected such that the p, is always
below or equal to ambient pressure.

[0018] According to a further preferred embodiment,

- theoxygensupply valve is adapted to be shutif p,-p,,
< p4 and/or py-pyy, = Py,

- the ambient air inlet valve is adapted to be shut if
Pa-Pm < P3 andfor

- the expiration valve is adapted to be shut if p,-p,, =
Ps-

[0019] It is particularly preferred that the closing con-
dition for all three different valves is included and it is to
be understood that these conditions may be included
even if two of the valves are realized in an integrated
valve device like e.g. the ambient air inlet valve and the
expiration valve as discussed before. In such case, it can
in particular be realized that in the course of ambient air
inlet into the mask, no further oxygen is provided from
the oxygen bag to the oxygen mask body, thus efficiently
saving oxygen from the oxygen source. As discussed
before, the two additional conditions for the ambient air
inlet valve and the expiration valve can be included by
one single integrated valve device which is open if the
pressure in the oxygen mask is below a certain first level
in relation to the ambient pressure and is above a certain
second level in relation to the ambient pressure, thus
allowing to introduce ambient pressure in the last phase
of the inspiration cycle and to expirate air during the ex-
piration cycle into the ambient atmosphere.

[0020] According to a still further preferred embodi-
ment, the ambient air inlet valve, the expiration valve
and/or the oxygen supply valve is spring-biased into the
closed position. The spring-biasing may be accom-
plished by providing a separate spring element like a coil
spring or the like or by implementing a biasing effect into
a member like the valve body of the valve, respectively.
[0021] According to a still further preferred embodi-
ment, the oxygen breathing mask according to the inven-
tion can be improved by comprising an oxygen mask
frame coupling the oxygen bag to the oxygen mask body,
wherein the ambient air inlet valve, the expiration valve
and/orthe oxygen supply valve are arranged at said mask
frame. Such oxygen mask frame will provide a rigid basis
for attaching the oxygen mask body and the oxygen bag
to the frame and thus coupling said body and bag via the
frame. The frame serves to define a specific geometry
which is particularly adapted for the oxygen mask body
to perfectly fit to the mouth and/or nose and to establish
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atight connection to the person for supplying the oxygen.
[0022] According to a still further preferred embodi-
ment,

- p1is selected such that oxygen is flowing from the
oxygen bag to the oxygen mask body if a user applies
a first negative inspiration pressure,

- p2andp3are selected such that no oxygenis flowing
from the oxygen bag to the oxygen mask body and
ambient air is flowing into the oxygen mask body if
the oxygen bag is emptied and the user applies a
second negative inspiration pressure being below
the first negative inspiration pressure, and

- p4is selected such that no oxygen is flowing from
the oxygen bag to the oxygen mask body and no
ambient air is flowing into the oxygen mask body and
expiration air is flowing from the oxygen mask body
through the expiration channel if the user applies a
positive expiration pressure.

[0023] With this embodiment, a sequence is estab-
lished, wherein the person receives oxygen from the ox-
ygen bag only in a first phase of the inspiration cycle,
hereafter the oxygen flow from the oxygen bag into the
oxygen mask body is stopped and the person receives
ambient air from the ambient inlet only in a second phase
of the inspiration cycle and the person will expirate the
air through the expiration channel in the expiration cycle,
whereby the oxygen flow channel is closed and the am-
bient air inlet valve is closed as well.

[0024] Using such oxygen breathing mask will allow to
save up to 25% of the oxygen since only such oxygen
volume is supplied to the person which can be used in
the alveoles of the lung of the person and no oxygen is
used as transport gas.

[0025] According to a second aspect of the invention,
a method for supplying oxygen to a person according to
claim 5 is provided.

[0026] The method is particularly adapted to being ac-
complished using an oxygen breathing mask as de-
scribed beforehand.

[0027] Preferably, the second volume may be defined
within a flexible bag, and ambient air is provided to the
first volume if the flexible bag is emptied.

[0028] According to a still further preferred embodi-
ment, the method may be improved in that oxygen is
continuously provided from an oxygen source to the sec-
ond volume. By this, the continuous flow of oxygen may
be used to fill an oxygen bag constituting the second
volume during the second phase of the inspiration cycle
and the complete expiration cycle, thus providing a vol-
ume of oxygen in the oxygen bag which is sufficient for
the supply in the next first phase of the next inspiration
cycle.

[0029] A preferred embodiment of the invention is de-
scribed with reference to the attached figure.
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[0030] The figure shows a schematic sectional side
view of a preferred embodiment of the oxygen breathing
mask according to the invention.

[0031] The oxygen breathing mask 1 according to the
invention comprises an oxygen bag 10 which is resilient
and flexible and preferable made from a elastomeric re-
silient rubber material or the like. The oxygen bag 10
defines aninterior space 11 whichis supplied with oxygen
via an oxygen supply hose 12 in a continuous manner.
The oxygen supply hose 12 is connected to an oxygen
source like a chemical oxygen generator or a pressurized
oxygen tank.

[0032] The oxygen bagis coupled onthe opposite side
of the oxygen supply tube 12 to an oxygen mask frame
20 made from a rigid plastic material. A flange 21 is pro-
vided at the oxygen mask frame 20 to couple the oxygen
bag 10 to the oxygen mask frame.

[0033] Withinthe flange 21 an oxygen inlet valve 90 is
arranged having oxygen inlet valve body 91 which is
spring-biased into the closed position with a very low bi-
asing force. The oxygen inlet valve 90 closes an oxygen
inlet opening 93 in the closed position. An oxygen supply
channel 30 extends from the oxygen inlet opening 93 in
a coaxial direction with respect to the flange 21 and then
is directed into a radial direction with respect to said
flange 21. The oxygen supply channel 30 exits on the
upper side of the oxygen mask frame 20.

[0034] Ascanbe seenfrom the figure, the oxygen sup-
ply channel 30 is delimited on the upper side by a mem-
brane 40. The membrane 40 separates the oxygen sup-
ply channel 30 from an ambient air space 50. The mem-
brane is spring-biased by a biasing spring 42 and thus
held in a position which is in a distance from the oxygen
inlet valve 90.

[0035] An engaging pin 41 is attached to the mem-
brane 40 and extends in the direction to the oxygen inlet
valve 22. In the position shown in the figure, a small dis-
tance is provided between the end of the engaging pin
41 and the oxygen inlet valve body 91, thus allowing the
oxygen inlet valve body to move into the open position.
If the pressure in the oxygen supply channel falls below
a certain value, a force will act onto the membrane and
this force will overcome the spring force of biasing spring
42. In such case, the membrane will move into the direc-
tion of the oxygen inlet valve, thus bringing the lower end
of the engaging pin 41 in contact with the oxygen inlet
valve body 91. By this, the oxygen inlet valve is pushed
into the closed position and oxygen flow from the oxygen
bag into the oxygen supply channel is interrupted.
[0036] The oxygen supply channel 30 exits on the oth-
er end into an interior space 61 of an oxygen mask body
60. Said oxygen mask body 60 is shaped to conform to
mouth and nose and to cover mouth and nose of a person
which is to be supplied with oxygen. A large opening 62
is provided at the oxygen mask body 60 which allows to
take up nose and mouth of the person.

[0037] In the oxygen mask frame 20 an ambient air
inlet channel 73 is provided having ambient air inlet valve
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70 with an ambient air inlet valve body 71 which is spring-
biased via a spring 72 into the closed position. The am-
bient air inlet valve body 71 separates the ambient air
pressure on the outside of the oxygen mask body from
the pressure inside the oxygen mask body. In case that
the pressure inside the oxygen mask body drops below
a predetermined level, the biasing force of the spring 72
will be overcome and the ambient air inlet valve will open,
thus allowing ambient air to enter into the oxygen mask
body.

[0038] The biasing forces of spring 42 and 72 are
adapted such that the ambient air inlet valve 70 opens
at the same pressure condition inside the oxygen mask
body where the oxygen inlet valve 90 is closed by en-
gagement of the engagement pin 41 due to downward
movement of the membrane 40.

[0039] Sitill further, an expiration valve 80 having an
expiration valve body 81 which is spring-biased via a
spring 82 into the closed position is provided within ex-
piration channel 83. The expiration valve body 81 sepa-
rates the oxygen mask body interior from the ambient
pressure. If the pressure inside the oxygen mask interior
exceeds a certain value, the biasing force of spring 82
will be overcome and the expiration valve will move into
the open position. This will allow expiration air to exit the
oxygen mask body via the expiration valve 80. At the
same time, such pressure increase inside the oxygen
mask body will move the ambient air inlet valve and the
oxygen inletvalve into the closed position or enforce such
closed position by pressure difference, respectively.
[0040] The method according to the invention will work
as follows:

At the beginning of the inspiration cycle, the oxygen
bag 10 s in afilled status by previous oxygen supply
via the oxygen supply hose 12. A person to be sup-
plied with oxygen takes the mask and covers his/her
nose and mouth with opening 62. As soon as the
person starts to inhale a certain drop of pressure
inside the oxygen mask body will be present. Since
the oxygen bag is under ambient pressure, this drop
of pressure inside the oxygen mask body will move
the oxygeninlet valve body 91 into the open position,
thus allowing flow of oxygen through the oxygen sup-
ply channel 30 into the oxygen mask body and thus
into the lung of the person.

[0041] Since the continuous oxygen flow via oxygen
supply hose 12 is much smaller than the oxygen flow
through oxygen supply channel 30 in the first phase of
the inspiration cycle, the oxygen bag will be emptied after
a certain period of time of the inspiration cycle. At this
point of time, the pressure inside the oxygen mask body
will significantly drop since the person will make an at-
tempt to further proceed the inspiration cycle. This drop
of pressure inside the oxygen mask body will move the
membrane 40 in the direction of the oxygen inlet valve
90 and thus close the oxygen inlet valve by engagement
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of the engagement pin 41 with the oxygen inlet valve
body 91. By this, oxygen flow from the oxygen bag into
the oxygen mask body is interrupted. At the same time,
the drop of pressure inside the oxygen mask body will
open the ambient air inlet valve 70, thus allowing ambient
air to enter into the oxygen mask body. The person will
thus be able to proceed with the inspiration cycle and will
not even notice that the gas entering into the oxygen
mask body in this second phase of the inspiration cycle
is no longer oxygen but ambient air. The ambient air flow-
ing through the ambient air inlet valve into the oxygen
mask body serves as a transport gas to further push the
oxygen inspirated in the first phase of the inspiration cycle
into the lung of the person.

[0042] After the second phase of the inspiration cycle
has ended and the person starts to expirate, the increase
of pressure inside the oxygen mask body in the course
of start of the expiration cycle will close the ambient air
inlet valve 70 at once. Still further, this increase of pres-
sure inside the oxygen mask body will move the mem-
brane upwards and the engagement pin 41 will disen-
gage from the oxygen inlet valve body 91. The oxygen
inlet valve 90, however, will stay in the closed position
since the increase of pressure will push the oxygen inlet
valve body 91 downwards and thus keep the oxygen inlet
valve closed.

[0043] The increase of pressure inside the oxygen
mask body will act onto the expiration valve body 81 and
open the expiration valve, thus allowing expiration
through the expiration valve 80.

[0044] Duringthe second phase of the inspiration cycle
and the expiration cycle, the continuous flow via oxygen
supply hose 12 will again fill the oxygen bag 10 with ox-
ygen. Thus, after completing the expiration cycle, the ox-
ygen bag 10 will be filled again with oxygen and the next
inspiration cycle can start with the first phase of the in-
spiration cycle.

Claims
1. An oxygen breathing mask, comprising

i. an oxygen mask body (60) defining an interior
space (61) with a first opening (62) adapted to
communicate with mouth and/or nose of a per-
son to be supplied with oxygen,

ii.an oxygen bag (10) defining an interior space
coupled to an oxygen supply line (12),

iii. an oxygen supply channel (30) connecting
the interior space of the oxygen mask body to
the oxygen bag,

iv.an oxygen supply valve (90) arranged to allow
or to stop flow of oxygen through the oxygen
supply channel and comprising a first valve unit
(91) provided in the oxygen supply channel (30),
v.an expiration channel (83) connecting the in-
terior space of the oxygen mask body to ambient
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space

vi. an expiration valve (80) arranged to allow or
to stop flow of expiration air through the oxygen
supply channel,

vii. an ambient air inlet channel (73) connecting
the interior space of the oxygen mask body to
ambient space,

viii. an ambient air inlet valve (70) arranged to
allow or to stop flow of inspiration air through the
ambient air inlet channel,

ix. wherein the oxygen supply valve (90) is
adapted to be open if py-py,>p4 and py-P,<po,
wherein

- pp=pressure in the interior space (11) of
the oxygen bag (10),

- pm=pressure in the interior space of the
oxygen mask body (60),

- p4=first predetermined pressure level,

- p,=second predetermined pressure level,
and

- P1<P2

x. wherein the ambient air inlet valve (70) is
adapted to be open if p,-p,,>p3 Wherein

- py=ambient pressure, and
- p3= third predetermined pressure level,

xi. wherein the expiration valve (80) is adapted
to be open if p,-py,<p4. Wherein

- p4= fourth predetermined pressure level,
and

- P4~P3

characterized in that

the oxygen supply valve (90) further comprises a
membrane (40) separating the oxygen supply chan-
nel (30) from ambient pressure (50), wherein said
membrane (40) is coupled to an engaging member
(41), the engaging member moving the first valve
unit (91) into the closed position if the membrane
(40) is in a position where py-p,, < p1.

2. Oxygen breathing mask according to claim 1,
wherein

- the oxygen supply valve (90) is adapted to be
closed if p,-p, <p4 and/or py-py, 2p,,

- the ambient air inlet valve (70) is adapted to
be closed if p,-p,,, <p3 and/or

-the expiration valve (80) is adapted to be closed

if Pa=Prm P4

3. Oxygen breathing mask according to any of the pre-
ceding claims,
wherein the ambient air inlet valve (70), the expira-
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tion valve (80) and/or the oxygen supply valve (90)
is spring-biased into the shut position.

Oxygen breathing mask according to any of the pre-
ceding claims,

further comprising an oxygen mask frame (20) cou-
pling the oxygen bag (10) to the oxygen mask body
(60), wherein the ambient air inlet valve (70), the
expiration valve (80) and/or the oxygen supply valve
(90) are arranged at said mask frame.

A method for supplying oxygen to a person, com-
prising the steps of:

i. connecting mouth and/or nose of the person
to a first volume (61),

ii. supplying oxygen to a second volume (11),
iii. providing oxygen from the second volume to
the first volume if the person applies a first neg-
ative inspiration pressure to the first volume,
iv. providing ambient air to the first volume if the
person applies a second negative inspiration
pressure to the first volume, said second nega-
tive inspiration pressure being below said first
negative inspiration pressure,

v. exhausting expiration air from the first volume
to ambient space if the person expirates,

characterized in that oxygen flow from the second
volume to the first volume is stopped in step iv and
in step v.

A method for supplying oxygento a person according
to claim 7

characterized in that said second volume (11) is
defined within a flexible bag (10),

and in that ambient air is provided to the first volume
if the flexible bag is emptied.

A method according to any of the preceding claims
5-6,

wherein oxygen is continuously provided from an ox-
ygen source to the second volume.

Patentanspriiche

Eine Sauerstoffbeatmungsmaske, umfassend

i. einen Sauerstoffmaskenkdrper (60), welcher
einen Innenraum (61) definiert, mit einer ersten
Offnung (62) geeignet zum Kommunizieren mit
einem Mund und/oder einer Nase einer Person,
welche mit Sauerstoff versorgt werden soll,

ii. einen Sauerstoffbeutel (10), welcher einen In-
nenraum definiert, der an eine Sauerstoffversor-
gungleitung (12) gekoppelt ist,

iii. einen Sauerstoffversorgungskanal (30), wel-
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cher den Innenraum des Sauerstoffmaskenkor-
pers mit dem Sauerstoffbeutel verbindet,

iv. ein Sauerstoffversorgungsventil (90), wel-
ches angeordnet ist, um Sauerstoff-Fluss durch
den Sauerstoffversorgungskanal zu ermdgli-
chen oder zu stoppen, und welches eine erste
Ventileinheit (91) umfasst, die in dem Sauer-
stoffversorgungskanal (30) vorgesehen ist,

v. einen Ausatmungskanal (83), welcher den In-
nenraum des Sauerstoffmaskenkorpers mit
dem umgebenden Raum verbindet,

vi. ein Ausatmungsventil (80), welches angeord-
net ist, um einen Fluss von Ausatmungsluft
durch den Sauerstoffversorgungskanal zu er-
mdglichen oder zu stoppen,

vii. einen Umgebungslufteinlasskanal (73), wel-
cher den Innenraum des Sauerstoffmaskenkor-
pers mit dem umgebenden Raum verbindet,
viii. ein Umgebungslufteinlassventil (70), wel-
ches angeordnet ist, um einen Fluss von Einat-
mungsluft durch den Umgebungslufteinlasska-
nal zu ermdglichen oder zu stoppen,

ix. wobei das Sauerstoffversorgungsventil (90)
geeignet ist, offen zu sein, falls p,-p,,>p4 und
Pp-Pm<P», wobei

- pp= Druck im Innenraum (11) des Sauer-
stoffbeutels (10),

- pm= Druck im Innenraum des Sauerstoff-
maskenkdrpers (60),

- p1= erstes vorgegebenes Drucklevel,

- p,= zweites vorgegebenes Drucklevel,
und

- P1<p2,

x. wobei das Umgebungslufteinlassventil (70)
geeignet ist, offen zu sein, falls p,-p,>p3, wobei

- p;= Umgebungsdruck und
- p3= drittes vorgegebenes Drucklevel,

xi. wobei das Ausatmungsventil (80) geeignet
ist, offen zu sein, falls p;-p,,<p4, Wobei

- p4= viertes vorgegebenes Drucklevel, und
- P4>P3,

dadurch gekennzeichnet, dass

das Sauerstoffversorgungsventil (90) weiter umfasst
eine Membran (40), welche den Sauerstoffversor-
gungskanal (30) von dem Umgebungsdruck (50)
trennt, wobei die Membran (40) an ein Ubertra-
gungselement (41) gekoppelt Ist und das Ubertra-
gungselement die erste Ventileinheit (91) in die ge-
schlossene Position bewegt, falls die Membran (40)
in einer Position ist, in der py-p,<p1.

Sauerstoffbeatmungsmaske nach Anspruch 1,
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wobei

- das Sauerstoffversorgungsventil (90) geeignet
ist, geschlossen zu werden, falls p,-p,,<p4 und/
oder py-Pm=Pa,

- das Umgebungslufteinlassventil (70) geeignet
ist, geschlossen zu werden, falls p,-p,,<p5 und/
oder

- das Ausatmungsventil (80) geeignet ist, ge-
schlossen zu werden, falls p,-p,>p4.

Sauerstoffbeatmungsmaske nach einem der vorste-
henden Ansprtiche,

wobei das Umgebungslufteinlassventil (70), das
Ausatmungsventil (80) und/oder das Sauerstoffver-
sorgungsventil (90) mit Federvorspannung in die
SchlielRposition bewegt wird.

Sauerstoffbeatmungsmaske nach einem der vorste-
henden Anspriiche,

weiter umfassend einen Sauerstoffmaskenrahmen
(20), welcher den Sauerstoffbeutel (10) mit dem
Sauerstoffmaskenkérper (60) koppelt, wobei das
Umgebungslufteinlassventil (70), das Ausatmungs-
ventil (80) und/oder das Sauerstoffversorgungsven-
til (90) an dem Maskenrahmen angeordnet sind.

Verfahren zum Versorgen einer Person mit Sauer-
stoff, umfassend die Schritte:

i. Verbinden des Mundes und/oder der Nase der
Person mit einem ersten Volumen (61),

ii. Versorgen des zweiten Volumens (11) mit
Sauerstoff,

iii. Bereitstellen von Sauerstoff von dem zweiten
Volumen fir das erste Volumen, falls eine Per-
son einen ersten negativen Einatmungsdruck
auf das erste Volumen austibt,

iv. Bereitstellen von Umgebungsluft fiir das er-
ste Volumen, falls die Person einen zweiten ne-
gativen Einatmungsdruck auf das erste Volu-
men auslbt und der zweite negative Einat-
mungsdruck unter dem ersten negativen Einat-
mungsdruck liegt,

v. AusstoRen von Ausatmungsluft von dem er-
sten Volumen zum umgebenden Raum, falls die
Person ausatmet,

dadurch gekennzeichnet, dass

Sauerstoff-Fluss von dem zweiten Volumen zu dem
ersten Volumenin Schrittiv. und in Schritt v. gestoppt
wird.

Verfahren zum Versorgen einer Person mit Sauer-
stoff nach Anspruch 7,

dadurch gekennzeichnet, dass

das zweite Volumen (11) innerhalb eines flexiblen
Beutels (10) definiert ist und

15

20

25

30

35

40

45

50

55

Umgebungsluft fiir das erste Volumen bereitgestellt
wird, falls der flexible Beutel geleert ist.

Verfahren nach einem der vorstehenden Anspriiche
5-6,

wobei Sauerstoff kontinuierlich von einer Sauerstoff-
quelle fir das zweite Volumen bereitgestellt wird.

Revendications

Masque de respiration a oxygéne, comprenant :

i. un corps de masque a oxygene (60) définis-
santun espace intérieur (61) avec une premiére
ouverture (62) adaptée pour communiquer avec
la bouche et/ou le nez d’'une personne a alimen-
ter en oxygéne,

ii. un sachet d’oxygéne (10) définissant un es-
pace intérieur couplé a une conduite d’alimen-
tation d’'oxygéne (12),

iii. un canal d’alimentation d’oxygéne (30) rac-
cordant I'espace intérieur du corps de masque
a oxygene au sachet d’oxygéne,

iv. une valve d’alimentation d’oxygéne (90)
agenceée pour permettre ou arréter I'écoulement
d’'oxygéne a travers le canal d’alimentation
d’oxygene et comprenant une premiére unité de
valve (91) prévue dans le canal d’alimentation
d’'oxygene (30),

v. un canal d’expiration (83) raccordant I'espace
intérieur du corps de masque a oxygene a l'es-
pace ambiant,

vi. une valve d’expiration (80) agencée pour per-
mettre ou arréter 'écoulement d’air d’expiration
a travers le canal d’alimentation d’oxygéne,

vii. un canal d’entrée d’air ambiant (73) raccor-
dant I'espace intérieur du corps de masque a
oxygéne a I'espace ambiant,

viii. une valve d’entrée d’air ambiant (70) agen-
cée pour permettre ou arréter I'écoulement d’air
d’inspiration a travers le canal d’entrée d’air am-
biant,

ix. dans lequel la valve d’alimentation d’oxygéne
(90) est adaptée pour étre ouverte si p,-p,, > P4
et pp-pm < Py, dans lequel :

Py, = pression dans I'espace intérieur (11)
du sachet d’oxygéne (10),

P = pression dans I'espace intérieur du
masque a oxygene (60),

p4 = premier niveau de pression prédéter-
mine,

p, = deuxiéme niveau de pression prédé-
terminé, et

Pi<p,

x. dans lequel la valve d’entrée d’air ambiant
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(70) est adaptée pour étre ouverte si p,-p,, > P3,
dans lequel:

p, = pression ambiante, et
ps = troisiéme niveau de pression prédéter-
miné,

xi. dans lequel la valve d’expiration (80) est
adaptée pour étre ouverte si p,-p,, < ps, dans
lequel :

p4 = quatrieme niveau de pression prédé-
terminé, et
P4 > P3

caractérisé en ce que :

la valve d’alimentation d’oxygene (90) com-
prend en outre une membrane (40) séparant le
canal d’alimentation d’oxygene (30) de la pres-
sion ambiante (50), dans lequel ladite membra-
ne (40) est couplée a un élément de mise en
prise (41), I'élément de mise en prise déplagant
la premiére unité de valve (91) dans la position
fermée si la membrane (40) est dans une posi-
tion dans laquelle py,-p,, <p4.

2. Masque de respiration a oxygéne selon la revendi-

cation 1, dans lequel :

la valve d’alimentation d’oxygéne (90) est adap-
tée pour étre fermée si py-p,, <p4 et/ou pp-Pm
2Py,

la valve d’entrée d’air ambiant (70) est adaptée
pour étre fermée si p,-p,,, <ps et/ou

la valve d’expiration (80) est adaptée pour étre
fermée si py-py, =py-

Masque de respiration a oxygéne selon 'une quel-
conque des revendications précédentes, dans le-
quel la valve d’entrée d’air ambiant (70), la valve
d’expiration (80) et/ou la valve d’alimentation d’oxy-
gene (90) sont sollicitées par ressort dans une po-
sition fermée,

Masque de respiration a oxygéne selon I'une quel-
conque des revendications précédentes, compre-
nant en outre un chassis de masque a oxygene (20)
couplant le sachet d’'oxygéne (10) au corps de mas-
que a oxygene (60), dans lequel la valve d’entrée
d’air ambiant (70), la valve d’expiration (80) et/ou la
valve d’alimentation d’oxygéne (90) sont agencées
au niveau dudit chassis de masque.

Procédé pour alimenter une personne en oxygeéne,
comprenant les étapes consistant a:

i. raccorder la bouche et/ou le nez de la person-
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ne a un premier volume (61),

ii. amener'oxygéne aun deuxiéme volume (11),
iii. fournir 'oxygéne du deuxiéme volume au pre-
mier volume si la personne applique une pre-
miére pression d’inspiration négative sur le pre-
mier volume,

iv. fournir I'air ambiant au premier volume si la
personne applique une deuxiéme pression
d’inspiration négative sur le premier volume, la-
dite deuxiéme pression d’inspiration négative
étantinférieure a ladite premiére pression d’ins-
piration négative,

v. évacuer l'air d’expiration du premier volume
dans I'espace ambiant si la personne expire,

caractérisé en ce que I'écoulement d’oxygéne du
deuxiéme volume au premier volume est arrété a
I’'étape iv et a I'étape v.

Procédé pour alimenter une personne en oxygene
selon larevendication 7, caractérisé en ce que ledit
deuxieme volume (11) est défini par un sachet sou-
ple (10),

et en ce que l'air ambiant est prévu dans le premier
volume si le sachet souple est vide.

Procédé selon 'une quelconque des revendications
5 a 6, dans lequel 'oxygene est fourni de maniéere
continue d’'une source d’oxygéne au deuxiéme vo-
lume.
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