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(57) Abrege(suite)/Abstract(continued):

IS desighed as an electromagnetically actuatable valve, and comprises at least one throughflow path which may be closed by a
magnetically movable valve body, wherein the throughflow path is limited by a magnetizable wall, and wherein the wall comprises at
least one discontinuous location which deforms a magnetic field produced in the wall.
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ABSTRACT

A cockpit oxygen mask comprises a mask body, an oxygen
inhalation valve, a mixed air inhalation valve, an exhalation
valve as well as with a control device. At least the oxygen
inhalation valve is signal-connected to the control device. The
oxygen inhalation valve is designed as an electromagnetically
actuatable valve, and comprises at least one throughflow path
which may be closed by a magnetically movable valve body, whereln
the throughflow path 1is limited by a magnetizable wall, and

wherein the wall comprises at least one discontinuous location

which deforms a magnetic field produced in the wall.
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FIELD OF THE INVENTION

[0001] The 1nvention relates to a cockpit oxygen mask with

the features specified in the below specification.

BACKGROUND OF THE INVENTION

[0002] With the oxygen supply systems for cockpit crews
used 1n ailrcraft, for reasons of weight and space, one strives
to keep the quantity or oxygen which 1s brought along in the
alrcraft as small as possible. Thereby however, one should
ensure an adequate oxygen supply of the cockpit crew. This
demands an as efficient as possible utilization of the oxygen

which is carried on board. Oxygen losses must be avoided.

[0003] In this context, cockpit oxygen masks and in
particular their pressure regulators are of significance. With
the cockpit oxygen masks known until now, the sluggish
regulation (closed-loop control) behavior of the mechanically
designed pressure regulator leads to a relatively large quantity
of oxygen which 1s not used, being consumed, since the pressure
regulation wvalve of the pressure regulator may only meter the

oxygen quantity led 1into the cockpit oxygen mask in an
inadequate manner, and only reacts with a delay to the

requlirement situation.

SUMMARY OF THE INVENTION

[0004] Against this background, it is the object of the
invention to provide a cockpit oxygen mask which ensures an
adequate oxygen supply of the user, with as little as possible

oxygen consumption.
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[0005] This object 1is achieved by a cockplit oxygen mask
with the features specified in the below description of the
device. Advantageous further designs of the invention are to be

deduced from the dependent claims, the subsequent description

and the drawing.

[0006] The cockpit oxygen mask according to the
invention may be designed as a half-mask or full mask, with or
without a breathing bag. In the known manner, it comprises a
mask body, an oxygen 1inhalation wvalve, a mixed air inhalation
valve, as well as a control device. At least the oxygen

inhalation valve is signal-connected to this control device.

[0007] According to the invention, the oxygen inhalation
valve 1s designed as an electromagnetically actuatable valve,
preferably as an electromagnetically actuatable ball-seat valve,
which comprises at least one throughflow path which may be
closed by a magnetically movable valve body. The throughflow
path 1s 1limited by a magnetizable wall, wherein the wall
comprises at least one discontinuous location, which deforms a

magnetic field produced in the wall.

[0008] A magnet valve designed 1n such a manner is
described 1in DE 199 22 414 Cl. Preferably, with this magnet
valve, a magnetic field running parallel to the wall is produced
in a wall limiting the flow path by way of a coil subjected to
current. An discontinuous location in the form of a groove is
provided in the wall, which leads to a concentration of the
magnetic field, in a manner such that the magnetic field extends
further into the flow path in the region of the discontinuous
location, and thus may affect the wvalve body arranged in the
throughflow path, and may move it away from the wvalve seat.
Furthermore, the magnet wvalve 1is designed such that the fluid

pressure prevailing at the entry side of the valve, presses the
-9 -
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valve body against the valve seat when the wall of the
throughflow path is not magnetized, and 1in this manner
automatically c¢loses the throughflow path. The magnet valve

advantageously has a small constructional size and a low welght.

[0009] A particular advantage of magnet valves of the
above-described type, is above all its switching behavior. One
may realize switch times which lie in the millisecond range. The
use of such a magnet valve as an oxygen 1inhalation valve of a
cockplt oxygen mask thus permits an exact metering of the oxygen
with a very low regulation tolerance. By way of this, the
cockpit oxygen mask according to the invention ensures a
particularly efficient utilization of the oxygen which 1is
avallable. Accordingly, the oxygen quantity which is carried

along on board may be significantly reduced.

[0010] Further advantageously, the weight and the
construction size of the applied oxygen inhalation wvalve are
significantly lower than inhalation wvalves used until now, so
that the wearing comfort of the cockpit oxygen mask according to

the i1nvention may be improved compared to known masks of this

Cype.

[0011] For 1increasing the operational reliability and
for increasing the possible throughput volume flows, the oxygen
inhalation valve preferably comprises not only one, but at least
two throughflow paths, which may be closed in each case by a
valve body. This redundancy ensures the operational capability

of the oxygen inhalation wvalve even if one of the wvalve bodies
may not be moved from its position closing the throughflow path,
on account of a defect. In this case, at 1least one further
throughflow path 1s available, via which the oxygen may be

introduced into the mask body for ventilation of the user.

-3 -
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[0012] The oxygen inhalation valve may for example
comprise two or more throughflow paths led in parallel, in which
in each case a valve seat corresponding to the wvalve body
arranged 1n the throughflow path 1s formed. Thereby, a
discontinuous location, preferably in the form of a groove on the
peripheral side, may be provided on the onflow side of the valve
seats in each of the throughflow paths. The valve bodies may be
moved away from the valve seats and thus release the throughflow
paths by way of magnetization of the walls of the throughflow

paths.

[0013] A coil which may be subjected to current and which
1s arranged in a manner such that all throughflow paths run
through the inside of the coil, may be provided for magnetizing
the walls of the thoughflow paths. This design permits the
simultaneous opening of all throughflow paths by way ot

subjecting the coil to current. It 1is however also possible to
assign a coil which may be subjected to current, to each
throughflow path, so that each throughflow path 1s surrounded by
its own coil. This further formation advantageously permits the
throughflow paths of the oxygen inhalation valve to be opened or
closed individually. Designed in this manner, with the oxygen
inhalation valve, not only is the opening time, but also to a
certain extent the effective throughflow cross section may be set
via the number of throughflow paths activated to open and close,
wherein the oxygen volume flow through the magnet valve and thus
the oxygen quantity provided to the user of the cockpit oxygen
mask i1is increased with an increasing number of throughflow paths

actuated i1n an opening manner.

[0014] The oxygen inhalation valve advantageously forms a
part of a pressure regulation device, with which the oxygen
pressure 1in the mask body may be adapted to predefined nominal

values. Accordingly, with the oxygen inhalation valve, the oxygen
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quantity led to the user of the cockpit oxygen mask may be set,
since the oxygen quantity introduced 1into the mask body 1s
directly proportional to the oxygen pressure 1in the mask body.
The average pressure of about 2 to 3 bar which usually prevails
on the entry side of the oxygen inhalation valve i1n oxygen supply
systems may be regulated down to the desired mask pressure with
the oxygen inhalation valve. This pressure regulation is effected
preferably wvia the control of the opening times of the oxygen
inhalation time, but with an oxygen inhalation wvalve which
comprises several throughflow paths, may however be effected
additionally via the number of open and closed throughflow paths.

[0015] The electromagnetically actuatable design of the
oxygen inhalation valve, given a sultable control device, permits
a multitude of different regulation concepts for the oxygen
supply of the cockpit crew. Thus one may produce an essentially
constant oxygen pressure 1in the mask body with a suitable
activation of the oxygen inhalation valve. Apart from this, 1t 1is
however also possible in combination with the mixed air
inhalation wvalve, to realize a co-called impulse Dbreathing
regulation. With this, a limited bolus wvolume of oxygen 1is
supplied to the user of the cockpit oxygen mask via the oxygen
inhalation wvalve only in the 1nitial inhalation phase, 1in which
the oxygen 1is diffused into the arterial blood wvia the lung
system. Subsequently, the cockpit air 1s supplied via the mixed
alr 1inhalation valve during the further inhalation phase. Thus
the oxygen consumption may be further reduced with the impulse

breathing regulation.

[0016] Usefully, a pressure sensor signal-connected to
the control device 1s arranged 1in the mask body. This pressure
sensor, given ventilation with pure oxygen, permits the
equalization of the required desired value for the oxygen

pressure 1n the mask body, with the actual pressure which 1indeed
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prevails in the mask body. For this, the pressure sensor detects
the actual pressure prevailing in the mask body, and transfers
the pressure values in the form of electrical signals via an
electrical signal leads to the control device. Then, on the basis
of these actual pressure values, via suitable hardware and/or
software of the control device, one may determine the time
intervals required for achieving the desired nominal pressure, 1n
which time intervals the oxygen inhalation valve 1s activated in
an opening or closing manner by the control device. Furthermore,
it is possible with the pressure sensor, 1in particular with the
impulse breathing regulation, to detect the exhalation pressure
of the user of the cockpit oxygen mask, and to clock/cycle the
opening times of the oxygen inhalation valve on the basis of

these pressure values.

[0017] Basically, there also exists the possibility of
arranging a pressure switch in the mask body instead of a
pressure sensor, with which pressure switch the oxygen inhalation
valve may be switched in a <c¢losing and opening manner 1in

dependence on the mask pressure.

[0018] The control means of the cockpit oxygen mask 1s
usefully signal-connected to a pressure sensor arranged outside

the mask body, 1n order to be able to adapt the oxygen pressure
in the mask body to the flight altitude or to the cockpit
pressure. With this design, the control device may determine the
opening times of the oxygen inhalation valve which are required
for achieving the required pressure i1n the mask body dependent on
flight altitude, on the basis of the cockpit pressure determined
by the ambient pressure sensor, and of the actual pressure

prevalling in the mask body.

[0019] In a further advantageous design of the invention,

the exhalation valve and the oxygen 1inhalation wvalve are

-6-
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fluidically coupled to one another, in a manner such that the
opened oxygen inhalation valve impinges the exhalation valve with
pressure 1in a closing manner. Accordingly, the oxygen inhalation
valve and the exhalation valve may not be simultaneously opened.
In this manner, one prevents the oxygen which 1s introduced into
the mask body via the oxygen inhalation valve, from flowing out
of the mask body via the exhalation wvalve, without having been

breathed in by the user of the cockpit oxygen mask.

[0020] Preferably, the oxygen inhalation valve comprises
two exits. Thereby, a first exit opens into the mask body. This
first exit accordingly serves for the oxygen supply of the user
of the cockpit oxygen mask. A second exit 1s conductingly
connected to the exhalation valve via an overflow channel. The
fluidic coupling from the oxygen 1inhalation valve and the
exhalation valve is effected via the overflow channel. For this,
the overflow channel 1is preferably connected to the exhalation
valve such that with an opened oxygen inhalation valve, a part
flow of the oxygen flowing through the oxygen 1nhalation valve,
flows 1into the exhalation valve via the overflow channel and
there, presses a sealing body which closes a flow path leading
from the inside of the mask body to the outside of the cockpit
oxygen mask, against a valve seat 1n a closing manner, so that no

oxygen may get lost via the overflow channel.

[0021] Preferably, a shut-off wvalve 1s arranged at the
exit side of the oxygen inhalation valve in a manner such that 1t
blocks a fluid flow from the mask body to the oxygen 1inhalation
valve. With the shut-off wvalve, one prevents the exhalation
procedure leading to a pressure 1ncrease 1n the overflow channel,
which would activate the exhalation valve to close, so that the
exhalation gas could not escape from the mask body. Preferably,
the oxygen inhalation valve and the shut-off valve form a common

construction unit. The shut-off valve may for example be designed
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as a spring-biased return wvalve, which 1s arranged 1n a manner
such that a restoring spring and the exhalation pressure press a
sealing body of the shut-off wvalve into a position closing the
shut-off wvalve. Thereby, the restoring spring 1is usgsefully
dimensioned such that the spring force which 1s exerted by 1t
onto the sealing body, is smaller than the force which, given an
opened oxygen i1inhalation valve, 1s exerted by the oxygen flow

onto the sealing body.

BRIEF DESCRIPTION OF THE DRAWINGS
[0022] The invention 1is  hereinafter explained by one

embodiment example represented in the drawing. The figure shows a

basic sketch of a cockpit oxygen mask according to the invention.

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

[0023] A cockpit oxygen mask with a mask body 2 1s represented
in a greatly simplified manner 1in the Figure. The mask body Z

comprises an oxygen inhalation valve 4 with which the oxygen
supply into the inner space of the mask body 2 may be controlled.
The oxygen 1inhalation valve 4 may be integrated into the mask
body 2 or be arranged upstream of this, for example via a
breathing bag which 1s not represented. The oxygen 1nhalation
valve 4 1is conductingly connected to an oxygen storer 8 via a
supply conduit 6, wherein in the known manner, a shut-off wvalve
10 as well as a pressure reducer 12 are connected downstream of
the oxygen storer 8 in the cutflow direction. The oxygen pressure
prevailing in the oxygen storer 8 and which may be more than 100
bar, is reduced by the pressure reducer 12 to an average pressure

of about 2 to 3 bar.
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[0024] The oxygen inhalation valve 4 1s designed as an
electrically actuatable ball-seat wvalve. It comprises a
throughflow path 14 which is limited by a magnetizable wall 16 of
the valve housing. The cross section of the throughflow path 14
widens to a valve chamber 18 within the valve housing. The cross-
sectional transition from the valve chamber 18 to the flow path
14, on the downstream side and the side facing the mask body 2,
forms a valve seat 12 for a ball-like wvalve body 22Z. The wvalve

body 22 consists of a ferromagnetic material.

[0025] A recess which 1is not represented 1in the Figure,
is provided on the peripheral side of the valve chamber 18, and
this recess extends outwards in the radial direction over a
limited peripheral region. A coil 24 which may be subjected to
current, is arranged concentrically to the throughflow path 12 in
the wall 16 of the wvalve housing. A magnetic field running
parallel to the wall 16 is produced in the wvalve housing by way
subjecting the coil 24 to current. With this, in the region of
the valve chamber 18, the recess formed on its peripheral side
forms a discontinuous location in the magnetic field, by which
means the magnetic field extends into the valve chamber 18 in the
region of this recess, in a manner such that the magnetic field
affects the valve body 22, and moves 1t away from the valve seat
20 to the peripheral side of the wvalve chamber 18. In this
manner, the flow path 14 through the oxygen inhalation valve 4 1is
released. After completion of the subjection of the coil 24 to
current, 1.e. when the magnetic field 1in the valve housing 1s
lifted, the wvalve body 22 1s pressed by the oxygen pressure
prevailing on the entry side of the oxygen inhalation wvalve 4,
again against the valve seat 20, and the flow path 14 1s closed.
The subjection of the coil 24 to current 1s effected via an

electronic control device 26 which i1s connected to the coil via a
lead 28.
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[0026] Apart from the oxygen inhalation valve 4, a mixed
alr 1inhalation valve 2 and an exhalation wvalve 32 are also
arranged on the mask body 2. The mixed air inhalation valve 30,
in cooperation with the oxygen inhalation valve 4, is provided 1n
order to realize an impulse breathing regulation, with which 1in
an initial inhalation phase, a bolus volume of pure oxygen 1s
introduced into the mask body via the oxygen inhalation valve 4,
and after closure of the oxygen inhalation valve 4, cockpit air

is introduced into the mask body 2 via the mixed air inhalation

valve 30.

[0027] The mixed air inhalation valve 30 1s arranged in
the inside of the mask body 2. The mask body 2 comprises an inlet
opening 34 which is closed by a sealing body 36 of the mixed air
inhalation valve 30. The sealing body 36 is formed by a membrane
38 and a sealing ring 40 which is formed on the membrane 38. In
the closed condition of the mixed air 1inhalation wvalve 30, a
spring 42 presses the membrane 38 in the direction of the 1inner
wall of the mask body 2, in a manner such that the inlet opening
34 is enclosed by the sealing body 36. The inlet opening 34 1s
closed by the sealing body 36 by way of this. The mixed air
inhalation valve comprises a further opening 44 for communication
with the inner space of the mask body 2. During the inhalation
phase in which the oxygen inhalation valve 4 1s closed and the
oxygen which has been previously introduced into the mask body 2
via the oxygen inhalation valve 1s breathed out, the side of the
membrane 38 which is distant to the inlet opening 34 of the mask
body 2, via this opening 44, 1s subjected to a vacuum due tO
further inhalation, and moved away from the mask body 2. By way
of this, the sealing ring 40 bearing on the inner wall of the
mask body 2 is also moved away from the 1inner wall, so that a
flow path arises from the inlet opening 34 into the inside of the

mask body 2.

-10-
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[0028] The exhalation valve 32 1s also arranged in the
inside of the mask body 2. The valve housing of the exhalation
valve 32 divides the membrane 46 into two valve parts. With this,
a first wvalve part 48 forms a flow path from an inlet opening 50
in the inner space of the mask body 2 to a multitude of outlet
openings 52 which are arranged on the outer side of the mask body
2. A second valve 54 1s in communication with the oxygen
inhalation valve 4 via an overflow channel 55, wherein the
overflow channel 55 connects the flow path 14 of the oxygen
inhalation valve 4 at the exit side of the valve seat 20 closable
by the wvalve body 22, to the second wvalve part 54 of the
exhalation valve 32 in a fluidically conducting manner. A spring
56 is arranged in the second valve part 54 of the exhalation
valve 32, and this spring biases the membrane 46 into the closure
position of the exhalation valve 32. A sealing ring 58 1is formed
on the membrane 46 at its side facing the first valve part 48,
and this sealing ring, when the membrane 46 1is moved 1in the
direction of the inlet opening 50 of the exhalation valve 32,
closes the flow path from the inlet opening 50 to the multilitude

of outlet openings 52.

[0029] The control device 26 1s signal-connected via an
electrical lead 60 to a first pressure sensor 62, and via an
electrical lead 64 to the second pressure sensor 66. The first
pressure sensor 62 is arranged 1in the inner space of the mask
body 2. The second pressure sensor 66 1s arranged outside or on
the outer side of the cockpit oxygen mask, and detects the
ambient pressure prevailing in the cockpit of the aircraft.

[0030] A shut-off wvalve 68 connects directly to the
oxygen inhalation valve 4 at the exit side of this, wherein the
oxygen inhalation valve 4 and the shut-off valve 68 form a common
construction unit. The shut-off valve 68 is designed in a spring-

biased manner, wherein a spring 70 presses a wvalve disk 72

-11-
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against a seat surface 74 which closes at the exit 76 of the
oxygen 1inhalation valve 4. The spring 70 1s dimensioned such that
the valve disk 72, given an oxygen 1nhalation valve 4 switched to
open, may be moved away from the seat surface 74 by the oxygen
which then flows through the flow path 14, and the oxygen may

thus flow into the mask body 2.

[0031] The manner of functioning of the cockpit oxygen
mask according to the invention 1s described hereinafter by way
of the figure.

[0032] Given an opened shut-off wvalve 10, oxygen flows
via the supply conduit 6 from the oxygen storer 8 to the oxygen
inhalation valve 4, and with a closed throughflow path 14 bears
on this with a pressure of 2 to 3 bar. The control device 26
firstly initiates the subjection of the coil 24 to current, which
is arranged in the wall 16 of the valve housing of the oxygen
inhalation valve 4. A magnetic field 1is produced in the wall 16
by way of this. The valve body 22 of the oxygen inhalation valve
4 1s moved away from the wvalve seat 20 transversely to the
throughflow path 14 on account of the recess provided 1in the
valve chamber 18, said recess forming a discontinuous location of
the magnetic field. The oxygen may now flow into the mask body 2
via the shut-off wvalve 68. Thereby, the oxygen pressure 1S
reduced from the average pressure of 2 to 3 bar prevailing at the
entry side of the oxygen inhalation valve 4, to the required mask

pressure.

[0033] For this, the oxygen pressure which builds up 1is
constantly monitored in the mask body 2 by way of the pressure
sensor 62. Thus a continuous desired-actual value compensation of
the mask inner pressure 1s possible. The setting of the actual
pressure 1is then effected by way of the control of the opening

times of the oxygen inhalation valve 4, whereln an exact metering

-19.
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of the oxygen quantity 1s possible on account of the very short

switching times.

[0034] The desired value for the mask inner pressure 1S
not constant, but depends on the respective flight altitude, and
accordingly on the ambient pressure prevailing in the cockpit.

Thus the oxygen qguantity introduced into the inner space of the
flight altitude.

-

mask body 2 is increased with an increasing

[0035] Whilst the oxygen flows via the oxygen inhalation
valve 4 into the mask body 2, in the oxygen inhalation valve 4, a
part flow of the oxygen is led via the overflow channel 55 into
the second valve part 54 of the exhalation valve 32, where this
part flow presses the membrane 46 in the direction of the 1inlet
opening 50, which thereupon is closed by the membrane 46 and the
sealing ring 58 formed thereon, so that with an opened oxygen

inhalation valve, no oxygen may escape via the exhalation valve
32.

[0036] When the oxygen pressure 1n the mask body 2
reaches 1its desired wvalue, the subjection of the coi1il 24 to
current 1is ended by the control device. A magnetic force no

longer acts on the valve body 22 of the oxygen inlet valve 4, and
this valve is pressed by the oxygen flow on the entry side of the

valve chamber 18, again into the position against the valve seat

22 closing the flow path.

(0037] During the exhalation phase, the shut-off valve 68
is closed after a pressure equalization between the second valve
part 54 of the exhalation valve 32, and the inside of the mask
body 2. The exhalation gas presses the membrane 46 of the
exhalation wvalve 32 away from 1its position closing the inlet
opening 50. The exhalation gas flows via the flow path which thus

-13.-
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arises, from the inlet opening 50 through the outlet openings 52
out of the cockpit mask into the cockpit.

LIST OF REFERENCE NUMERALS

2 mask body

4 oxygen inhalation valve
6 supply conduit

8 oxygen storer

10 shut-off valve
12 pressure reducer
14 throughflow path
16 wall

18 valve chamber

20 valve seat

22 valve body

24 coil
26 control device
28 lead

30 mixed ailr inhalation valve
32 exhalation valve
34 inlet opening

36 sealing body

38 membrane

40 sealilng ring

42 sSpring

44 opening

46 membrane

48 valve part

50 inlet opening

52 outlet opening
54 valve part

56 spring

58 sealing ring

60 conduit

62 pressure sensor

-14-
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66
68
70

74

conduilt
pressure sensor
shut-off wvalve
spring

valve disk

seat surface

CA 02593077 2007-07-03

-15-



CA 02593077 2013-01-10

THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY OR
PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A cockpit oxygen mask comprising: a mask body, an oxygen
inhalation valve, a mixed alr inhalation valve, an exhalation
valve and a control device; wherein at least the oxygen
inhalation valve 1s signal-connected to the control device,
wherein the oxygen inhalation wvalve 1s designed as an
electromagnetically actuatable wvalve with at least one
throughflow path which may be c¢losed by a magnetically
movable valve body, wherein the throughflow path i1s limited
by a magnetizable wall and wherein the magnetizable wall
comprises at least one discontinuous location, which deforms
a magnetic field produced 1in the magnetizable wall, the
oxygen inhalation valve fluidically coupled to the exhalation
valve 1in a manner such that the opened oxygen inhalation
valve 1impinges the exhalation wvalve with pressure in a

closing manner.

2. A cockpit oxygen mask according to c¢laim 1, wherein the
oxygen 1inhalation valve comprises at least two throughflow

paths, which in each case may be closed with a valve body.

3. A cockpit oxygen mask according to any one of claims 1 to 2,
wherein the oxygen inhalation valve forms part of a pressure

regulation device.

4. A cockpit oxygen mask according to any one of claims 1 to 3,
wherein a pressure sensor (62) which is signal-connected to

the control device, 1s arranged in the mask body.

-17 -
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A cockpit oxygen mask according to any one of claims 1 to 4,

wherein the control device 1s signal-connected to a second

pressure sensor arranged outside the mask body.

A cockpit oxygen mask according to any one of claims 1 to 5,
wherein the oxygen 1nhalation valve comprises two exits,
wherein a first exit runs into the mask body, and a second

exlt 1s conductingly connected via an overflow channel to the

exhalation wvalve.

A cockpit oxygen mask according to any one of claims 1 to 6,
wherein a shut-off valve is arranged on an exit side of the
oxygen 1nhalation wvalve, in a manner such that i1t blocks a

fluid flow from the mask body to the oxygen inhalation valve.

A cockpit oxygen mask comprising: a mask body, an oxygen
inhalation valve, a mixed air inhalation valve, an exhalation
valve and a control device, the oxygen inhalation valve being
fluidically coupled to the exhalation valve by an overflow
channel, the oxygen inhalation wvalve includes a first exit
opening 1into the mask body and a second exit conductingly

connected to the exhalation wvalve wvia the overflow channel,

wherein at least the oxygen inhalation wvalve is signal-
connected to the control device, wherein the oxygen
inhalation wvalve 1is designed as an electromagnetically

actuatable valve with at least one throughflow path which may
be closed by a magnetically movable valve body, wherein the
throughflow path is limited by a magnetizable wall having a
coll therein and wherein the magnetizable wall comprises at
least one discontinuous location, which deforms a magnetic

field produced 1in the magnetizable wall to move the wvalve

-18 -



CA 02593077 2013-01-10

body and open the throughflow path when the magnetizable wall
is subjected to current using the coil, the oxygen inhalation
valve configured such that fluid pressure prevailing at an
entry side of the throughflow path of the oxygen inhalation
valve presses the valve body against a valve seat when the
throughflow path is not magnetized and in this manner closes
the throughflow path, the overflow channel c¢onnects the
second exit to a valve part of the exhalation wvalve 1n a
manner such that when the oxygen inhalation valve i1s opened
the exhalation wvalve 1s 1impinged from opening by pressure
applied to the wvalve part and a membrane of the exhalation
valve in a closing manner, the second exit positioned between
the movable wvalve body and a movable wvalve disk, the wvalve

disk being proximate the first exit.

- 19 -
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FIGURE 1
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