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(54) Passenger cabin emergency oxygen device

(57) The Invention relates to a passenger cabin
emergency oxygen device for an aircraft, comprising at
least one electrically driven activation device for activat-
ing the emergency oxygen device, at least one energy
storage device for storing electrical energy and supplying
said electrical energy to the at least one activation device
at least one controller adapted for receiving a signal to
activate the emergency oxygen device and a source of
electrical energy. Said source of electrical energy and
said energy storage device are coupled together for sub-
stantially constant energy transmission from the source
of electrical energy to the energy storage device at a first
energy level, said activation device and said controller
are coupled together for signal transmission from the
controller to the activation device, said activation device
and said energy storage device are coupled together for

energy transmission from the energy storage device to
the activation device at a second energy level which is
higher than the first energy level and said activation de-
vice, said energy storage device and said controller build
one single unit adapted to be inserted into a roof element
of an aircraft cabin interior. Furthermore the invention
relates to a passenger cabin emergency oxygen device
for an aircraft comprising a test-case-mode, wherein the
bottom lid is released from a closed position to a re-
strained position and an emergency-case-mode, where-
in the bottom lid is released from said closed or said re-
strained position to a fully open position. Furthermore the
invention relates to a method for activating and a method
for operating a passenger cabin emergency oxygen de-
vice for an aircraft. The invention also relates to an air-
craft.
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Description

[0001] The invention relates to a passenger cabin
emergency oxygen device for an aircraft, in particular for
providing oxygen to passenger or crew of an aircraft. The
invention further relates to a method for activating a pas-
senger cabin emergency oxygen device for an aircraft in
case of emergency. A further aspect of the invention is
a method for operating a passenger cabin emergency
oxygen device for an aircraft. Furthermore the invention
relates to an aircraft comprising a plurality of emergency
oxygen devices.
[0002] Arrangements of such emergency oxygen de-
vices of the aforementioned type are used for a number
of purposes where temporary or permanent supply of
oxygen to a human person is necessary. A particular field
of application of such emergency oxygen devices is the
field of aircraft, wherein a pressure drop within an aircraft
flying at high altitudes may make it necessary to supply
the passengers and the crew members with oxygen. Usu-
ally, an emergency oxygen device is provided for each
crew member and each passenger or a group thereof
and is usually arranged above the passenger. In case of
an emergency, such emergency oxygen device is acti-
vated, for example automatically by a cabin pressure
monitoring system or manually by a crew member,
whereafter an oxygen mask connected via a hose to an
oxygen source falls from above the passenger down-
wards and can be used by the passenger. The flow of
oxygen may be started automatically, by activation of the
system by the crew member or may be activated by a
particular action undertaken by the passenger, e.g. by
pulling the mask downwards himself to thus activate the
device by a pulling force transferred via a hose guiding
the oxygen flow or an additional lanyard coupled to the
oxygen mask.
[0003] Emergency oxygen devices of the aforemen-
tioned type known from the state of the art are connected
to the aircraft energy system and receive the energy
needed to activate the emergency oxygen device from
this aircraft energy system. In many emergency cases
cabin pressure drop goes together with other defects on
the aircraft, e.g. damage of a turbine or other damages.
In such an emergency case it is essential to save as much
energy as possible. The activation of a plurality of emer-
gency oxygen devices in a passenger cabin of an aircraft
may cause an undesirable high peak of energy consump-
tion, which may cause a total breakdown of the aircraft
energy system.
[0004] The invention aims to provide a passenger cab-
in emergency oxygen device for an aircraft which over-
comes at least some of the aforementioned drawbacks
and provides better safety to a person supplied by the
emergency oxygen device, in particular in case of a se-
vere emergency situation.
[0005] According to a first aspect of the invention, this
object is achieved by providing a passenger cabin emer-
gency oxygen device for an aircraft as described before-

hand, comprising at least one electrically driven activa-
tion device for activating the emergency oxygen device
and at least one emergency storage device for storing
electrical energy and supplying said electric energy to
the at least one activation device and at least one con-
troller adapted for receiving and processing a signal to
activate the emergency oxygen device and a source of
electrical energy, wherein said source of electrical energy
and said energy storage device are coupled together for
substantially constant energy transmission from the
source of electrical energy to the energy storage device
at a first energy level, wherein said activation device and
said controller are coupled together for signal transmis-
sion from the controller to the activation device, wherein
said activation device and said energy storage device
are coupled together for energy transmission from the
energy storage device to the activation device at a sec-
ond energy level which is higher than the first energy
level, wherein said activation device said energy storage
device and said controller build one single unit adapted
to be inserted into a roof element of an aircraft cabin
interior.
[0006] According to this aspect of the invention, an
emergency oxygen device is provided which omits high-
peak energy transmission from the aircraft energy sys-
tem to the emergency oxygen device in an emergency
case. This allows simultaneous activation of multiple
emergency oxygen devices in an aircraft without the risk
of overload-induced breakdown of the energy system of
the aircraft. Instead of receiving one high second level
energy peak during an emergency case, the energy stor-
age device receives a substantially constant low first level
energy transmission from the source of electrical energy
to store this energy. In an emergency case an emergency
signal is sent to the controller, which upon receipt of such
signal connects the electrically driven activation device
with the energy storage device, so that the activation de-
vice may receive the required amount of energy from the
energy storage device. The source of electrical energy
herein is an interface adapted to connect the emergency
oxygen device with an energy network of the aircraft
and/or an energy harvesting element or the like integral
within the emergency oxygen device. It is to be under-
stood, that first level energy transmission herein has a
lower energy level than second level energy transmis-
sion. Preferably first level energy transmission is lower
than the energy transmission required by the activation
device for activating the emergency oxygen device. In
particular the ratio between first and second level is in
the range of 1 to 60 according to the invention, no high-
peak second level energy transmission from the aircraft
energy system to the emergency oxygen device in case
of emergency is required, which leads to a better safety
of the aircraft, in particular in two cases: In case of an
emergency sufficient energy from the energy storage de-
vice to the electrically driven activation device will be sup-
plied so that all emergency oxygen devices may be ac-
tivated. When no high-peak second level energy trans-
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mission from the aircraft energy system is required, the
so saved energy may be supplied to other devices, like
cockpit safety devices or the like.
[0007] As a surprising further advantage the invention
serves the desire to provide an overall lightweight con-
struction of the aircraft to reduce fuel consumption of the
aircraft which is a general problem associated with mod-
ern aircrafts. Especially a reduction of weight of cabin
interior elements is achieved. By supplying a substan-
tially constant low first level energy transmission from an
aircraft energy system to the energy storage device no
extensive wiring adapted for high-peak second level en-
ergy transmission from the aircraft energy system to the
electrically driven activation device is required, hence
leading to an increase of the security of the aircraft.
[0008] A further surprising advantage is the reduction
of manufacturing and overhauling costs. In a modern air-
craft a high variety of interior design is desired. This re-
sults in the need for cabin interior elements like emer-
gency oxygen devices or passenger units which are
adapted to be implemented into the aircraft at different
locations and in different numbers. Surprisingly accord-
ing to this invention the aircraft, especially the cabin in-
terior including the PSU, may be overhauled and modi-
fied later without substantial constructive work in case
that the interior design is changed. In contrast, prior art
emergency oxygen devices require extensive prepara-
tion or design work, isolating and installation in a course
of the initial manufacturing as well as later overhaul and
modification of an aircraft.
[0009] According to a first preferred embodiment said
emergency oxygen device is adapted to receive and
process an emergency signal, in particular an aircraft
cabin decompression signal to set the activation device
and the energy storage device into electrical connection.
According to this embodiment, the controller is adapted
to receive and process an emergency signal, while the
energy storage device is adapted to receive and store a
substantially constant low first level energy transmission
from the source of electrical energy. When receiving the
emergency signal, the controller sets the activation de-
vice and the energy storage device into communication
so that electrical energy may flow from the energy storage
device to the activation device enabling the emergency
oxygen device to be activated. The activation device in
this embodiment may comprise an electric motor, an
electrically actuated switch, a solenoid switch or latch or
an electrically actuated latch or the like. The controller in
this embodiment may comprise a transistor or an elec-
tromagnet or the like adapted to set the energy storage
device and the electrically driven activation device into
electric communication. Cabin decompression herein re-
fers to the ambient pressure inside an aircraft cabin. An
aircraft may comprise a sensor which is adapted to meas-
ure the ambient pressure, which is the pressure inside
the cabin of an aircraft. In case of a cabin pressure drop,
the pressure difference between the cabin ambient pres-
sure and the ambient pressure outside the aircraft lowers.

However, preferably the cabin decompression signal is
send in case the cabin ambient pressure falls under a
predetermined level.
[0010] According to a further preferred embodiment of
the emergency oxygen device said controller is adapted
to receive said signal via a signal wire from a sender.
While connecting the controller to a signal wire and cou-
pling the activation device via the controller to the energy
storage device, the signal wire may be designed with a
small diameter. This leads to a reduction in weight of the
aircraft. The signal wire is connected to a sensor which
may comprise a sensor inside the aircraft, which supplies
cabin decompression signal to the controller via the sig-
nal wire. The aircraft may comprise more than one of
these sensors, e.g. four sensors distributed over the air-
craft. This leads to a further reduction of wiring, since it
is not necessary to lead the wire through the whole air-
plane.
[0011] According to a further preferred embodiment of
the emergency oxygen device said source of electrical
energy and said energy storage device are coupled to-
gether by means of said signal wire for an energy trans-
mission at said first energy level. According to this em-
bodiment a substantially constant low energy is transmit-
ted via the signal wire from the source of electrical energy
to the energy storage device and preferably also to the
controller. This energy transmission may be of very low
energy level so that the cross-section of the signal wire
may be kept small. The energy storage device may ac-
cumulate the energy transmitted and supply this energy
in case of an emergency to the activation device for ac-
tivating the emergency oxygen device.
[0012] According to a further preferred embodiment of
the emergency oxygen device, said controller is adapted
to receive and process at least two different signals com-
prising an emergency signal for activating said activation
device in an emergency case, and a test signal for acti-
vating said activation device in a test case. Emergency
oxygen devices are an essential and life saving part of
modern aircrafts. Thus it is essential to test, whether one
emergency oxygen device is defect or not. According to
this embodiment the controller may receive an emergen-
cy signal for activating said activation device in an emer-
gency case. In this case the activation device is set into
electrical communication with the energy storage device
to activate the emergency oxygen device. The controller
is also adapted to receive a test signal for activating said
activation device in a test case. Such a test case may be
a test case which is performed while maintaining the air-
craft on ground. In such case the controller may set the
activation device and the energy storage device into elec-
trical communication to activate the emergency oxygen
device. In one embodiment the controller is adapted to
set the activation device and the energy storage device
for short-time period into communication. In one alterna-
tive embodiment the controller comprises a signaling
means, such as a light or a speaker, and in case the
controller receiving the test signals, the controller is
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adapted to set the energy storage device into communi-
cation with the signaling means.
[0013] According to a further preferred embodiment of
the emergency oxygen device said signal is character-
ized in a change of voltage and/or a change of frequency
of an electrical current of said signal wire and preferably
the change of voltage and/or the change of frequency
signaling the emergency signal is different to the change
of voltage and/or the change of frequency signaling the
test signal. According to this embodiment the signal wire
may be connected to the energy storage device for a
substantially constant energy transmission from a source
of electrical energy to the energy storage device at a first
energy level. This transmission may be with a low first
level voltage or a specific frequency of the current. In
case of an emergency, like a cabin pressure drop, the
sender may change the voltage for a short period and
sending a second level voltage signal which is somewhat
higher than the first level. The controller is adapted to
recognize this short voltage peak as the desired signal
to set the energy storage device into electrical connection
with the activation device to activate the emergency ox-
ygen device. The second level voltage peak signaling an
emergency case may be different from a second level
voltage peak signaling a test case, in particular higher
than such test voltage. In an alternative embodiment the
sender is the source of electrical energy and is adapted
to transmit substantially constant energy from a source
of electrical energy to the energy storage device at a first
energy level using a specific first frequency of the level.
For signaling a test case or an emergency case said first
frequency may change, wherein a second frequency lev-
el signaling a test case may be different from a third fre-
quency level signaling an emergency case, and the con-
troller is adapted to recognize these differences. In a fur-
ther alternative embodiment a test case may be signaled
by a second level voltage peak and an emergency case
may be signaled by a change in frequency I level sup-
plied, or vice versa. In a further alternative embodiment
a test case is signaled by an increase of the voltage and
an emergency case is signaled by a reduction of the volt-
age of the energy transmitted from the sender to the con-
troller and/or the energy storage device. In a further al-
ternative embodiment the substantially constant first lev-
el energy transmission is formed by an AC current and
an emergency signal and/or a test signal is signaled by
a change to a DC current, or vice versa.
[0014] According to a further preferred embodiment of
the emergency oxygen device said controller comprises
a receiver adapted to receive said signal(s) wireless from
a sender and wherein the controller is coupled to a source
of electrical energy or an energy storage device integrat-
ed into the emergency oxygen device. According to this
embodiment the use of signal wiring inside the aircraft
cabin is omitted. This leads to a further reduction in the
overall weight of the aircraft. The wireless receiver may
be integral within the controller or may be a separate
device. To operate the receiver, the receiver may be con-

nected to a source of electrical energy, such as the air-
craft energy system. In case of an emergency, the re-
ceiver may receive an emergency signal and direct this
signal to the controller, wherein the controller is adapted
to set the energy storage device into electrical contact
with the activation device to activate the emergency ox-
ygen device. In an alternative embodiment the receiver
may be connected to the same source of electrical energy
as the energy storage device is connected. In a further
alternative embodiment the receiver is connected to the
energy storage device. In a further alternative embodi-
ment the receiver comprises an additional energy stor-
age device which is connected to a source of electrical
energy. In another further alternative embodiment the
receiver comprises an energy storage device which is
connected to the same source of electrical energy or the
same energy supply as the first energy storage device
is connected. In a further alternative embodiment the re-
ceiver is adapted to receive at least two different wireless
signals, comprising an emergency signal for activating
said activation device in an emergency case and a test
signal for activating said activation device in a test case.
By designing the receiver as a wireless receiver, the over-
all flexibility in designing an aircraft is enhanced. Wiring
inside the aircraft cabin for the use of an emergency ox-
ygen device is most widely omitted. Furthermore it may
be desired to switch off specific emergency oxygen de-
vices, e.g. in a case only half of the seats of an aircraft
is taken by passengers. Furthermore in some cases it
may be desired to have additional emergency oxygen
devices, like portable emergency oxygen devices, which
may also comprise a receiver for receiving and/or
processing a wireless emergency signal in case of emer-
gency.
[0015] According to a further preferred embodiment of
the emergency oxygen device, said controller comprises
a sensor adapted to detect a cabin decompression and
to provide a cabin decompression signal to said controller
and wherein the controller is preferably coupled to a
source of electrical energy or to an energy storage device
integrated into the emergency oxygen device. The sen-
sor herein is adapted to measure the ambient pressure,
which is the pressure inside the cabin of an aircraft. In
case of a cabin pressure drop, the pressure difference
between the cabin ambient pressure and the ambient
pressure outside the aircraft lowers. However, preferably
the sensor is adapted to send a cabin decompression
signal in case of measuring a specific cabin ambient pres-
sure. According to this embodiment signal transmission
means inside the aircraft connecting components at a
distance from each other are as far as possible omitted.
Furthermore no wireless receiver is needed both leading
to a further reduction in the overall weight of an aircraft.
The sensor may be integral within the controller, and
adapted to recognize an aircraft altitude switch, and to
generate a signal providing the signal to the controller.
The sensor and/or the controller may be connected to a
source of electrical energy, like the aircraft energy sys-
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tem. In alternative embodiments a controller and/or the
sensor are connected to the same source of electrical
energy which the energy storage device is connected. In
a further alternative embodiment the controller and/or the
sensor are connected to an energy storage device, which
may be the same energy storage device adapted to sup-
ply energy to the activation device.
[0016] According to a further preferred embodiment of
the emergency oxygen device said source of electrical
energy is an interface for energy transmission or an en-
ergy harvesting element. According to this embodiment
an interface for energy transmission may be an interface
connected to the aircraft energy system to transmit a sub-
stantially constant first level energy to the energy storage
device. It may be also in an alternative embodiment an
interface connected to other energy systems like the sys-
tem for the cabin light or speakers in the cabin or the like.
Further according to this embodiment an energy harvest-
ing element connected to the energy storage device may
be a Peltier element which is in thermal contact to a heat
source, to produce electrical energy from the tempera-
ture gradient across this Peltier element. This tempera-
ture gradient may be a gradient from the temperature of
the inside of the cabin to the outside of the cabin, or any
other temperature gradients from heat source to another
object. In an alternative embodiment the energy harvest-
ing element may be an element adapted to convert os-
cillatory motion into electrical energy. Such oscillatory
motion may be exerted by the passenger or crew member
who is supplied with oxygen by the emergency oxygen
device. Further, such harvesting elements may comprise
a crank, a push button, a handle to apply the shaking
force or the like. Further, it is known that during flight or
ground transfer, in particular during starting and landing
maneuvers of an aircraft significant vibrations are in-
duced within the whole aircraft and induce significant os-
cillatory motion of any devices installed within the aircraft.
According to this embodiment, such oscillatory motion
may preferably be used to provide energy to the energy
storage device. According to another alternative embod-
iment wherein a controller comprises a receiver, adapted
to receive a wireless signal, the energy harvesting ele-
ment is adapted to convert the radiation energy emitted
by the wireless sender, into electrical energy, supplied
to the energy storage device.
[0017] According to a further embodiment of the inven-
tion said energy storage device comprises at least one
capacitor and/or at least one rechargeable battery. The
capacitor may be a super capacitor or an ultra capacitor
or the like which has preferably a high energy density
and a high power density. It may also comprise addition-
ally or alternatively a rechargeable battery like a thin film
battery. In an alternative embodiment the energy storage
device comprises a plurality of capacitors and/or batter-
ies. Due to the high energy density and power density,
these elements are preferred for light weight construc-
tion. Additionally they may be recharged in many circles
without defects, so that a supply of energy from the en-

ergy storage device to the activation device in case of an
emergency is secured.
[0018] According to another aspect of the invention,
the object is achieved by providing a passenger cabin
emergency oxygen device for an aircraft comprising one
electrically driven activation device for activating the
emergency oxygen device, at least one controller adapt-
ed for receiving and processing a signal to activate the
emergency oxygen device. wherein said activation de-
vice comprises a multi-mode-latch adapted to activate
the emergency oxygen device by releasing a bottom lid
in at least two different modes, comprising a test-case-
mode, wherein the bottom lid is released from a closed
position to a restrained position and an emergency-case-
mode, wherein the bottom lid is released from said closed
or said restrained position to a fully open position. Ac-
cording to this aspect of the invention, said multi-mode-
latch is associated with an activation device, adapted to
activate the emergency oxygen device in at least two
different modes. Such a multi-mode-latch may be driven
by an electromotor, an electromagnet, a solenoid ele-
ment, a piezoelectric element or the like. In the test case
mode the bottom lid is only released to a limited extent.
[0019] According to this embodiment the emergency
oxygen device may further comprise oxygen masks held
in place by a bottom lid or a hatch or the like, wherein
the bottom lid is held by the activation device and in case
of activation of the emergency oxygen device the lid is
opened and the oxygen masks may fall downward
through a bottom opening. In such an embodiment, the
test case mode would refer to a mode in which the bottom
lid is retained in a restrained position, so that the oxygen
masks do not fall out of a casing comprising the oxygen
device and thus are not supplied to a passenger cabin
of an aircraft. In contrary, in an emergency case mode,
the bottom lid would be fully opened to supply a passen-
ger cabin with oxygen masks. In an alternative embodi-
ment the test-case-mode refers to a mode wherein the
emergency oxygen device is activated, so that no oxygen
would be supplied, and the emergency-case-mode
would refer to a mode where the emergency oxygen de-
vice is activated so that oxygen is supplied to passengers
and/or the crew of an aircraft. It is to be understood that
different kinds of activation are included herewith. By ap-
plying this simple executable test on the emergency ox-
ygen devices the security of the emergency oxygen de-
vice and also an aircraft comprising such an emergency
oxygen device is enhanced.
[0020] As a further surprising advantage adapting one
multi-mode-latch to comprise two different modes, in par-
ticular a test case mode and an emergency mode, re-
duces the maintenance costs, especially in cases when
the aircraft is on ground. This serves for testing whether
the bottom lid is mounted correct and without undue con-
straints or tensions / compressions into the airplane.
Such testing is to be done in frequent times to ensure
function of the emergency oxygen system as a whole.
However, it is not desired to completely release the bot-
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tom lid in the course of such testing because in such case
the oxygen masks are released and fall out and thus have
to be packed and stored again behind the bottom lid after
the test. Further, remounting the bottom lid after total
release may result in improper function due to wrong as-
sembly. These drawbacks are overcome by the multi-
mode latch according to invention. The multimode latch
restraints the release of the bottom lid in a test situation
and allows easy pushing pack of the lid in to the fully
closed position after such test. By this, the risk of wrong
assembly after such test is significantly reduced. After
running a test case mode the aircraft may be easily put
into the state of normal flight conditions.
[0021] According to a further improved embodiment,
an actuation device is provided which is adapted to pull
the bottom lid from the position after running a test case
mode into the fully closed position. This actuator may be
integrated into the multi mode latch or may be a separate
device. The actuator allows for easy and safe reconfig-
uration of all bottom lids after a functionality test and thus
minimizes the risk of failure after such test.
[0022] According to a preferred embodiment of the de-
vice, said multi-mode-latch comprises a first and a sec-
ond hook, wherein the first hook is adapted to retain the
bottom lid in said closed position and said second hook
is adapted to retain the bottom lid in said restrained po-
sition. According to this embodiment, the first hook is
coupled to the activation device and the second hook is
coupled to a release element which may be a plate or a
panel. The activation device may be adapted to activate
the device in one mode or in two different modes, e.g. a
test-case-mode and an emergency-case-mode. Accord-
ing to the first alternative where the activation device is
adapted to activate the device in one mode, the first hook
is released by the activation device. The second hook
then comprises two different positions, a test-position to
hold the bottom lid in a restrained position and an emer-
gency-position to release the bottom lid into a fully open
position. The second hook may be brought into the two
positions by pushing or pulling the release element. Al-
ternatively it may be brought into the two positions auto-
matically.
[0023] According to another embodiment of the de-
vice, the multi-mode-latch comprises a hook comprising
a first and a second recess, wherein the first recess is
adapted to retain the bottom lid in said closed position
and said second recess is adapted to retain the bottom
lid in said restrained position. According to this embodi-
ment the activation device is adapted to activate the
emergency oxygen device in two different modes, e.g. a
test-case-mode and an emergency-case-mode. Accord-
ing to the test-case-mode the hook is released in a way
that the bottom lid which is held in a closed position by
means of the first recess opens to a restrained position
where it is held by means of the second recess. According
to this embodiment only one hook is required and the
activation of the emergency oxygen device requires no
acting of a passenger.

[0024] According to a further preferred embodiment an
indicator is integrated into the device said indicator being
adapted to indicate whether the bottom lid has been re-
leased in a test case mode or not. Such indicator may
be a mechanical element which is released in case that
the bottom lid is released and may protrude from the bot-
tom lid or any other surface of the device to indicate such
release. The indicator may automatically be retracted if
the bottom lid is set back into the fully closed position or
may require manual individual setting back after closing
of the lid.
[0025] In another preferred embodiment of the inven-
tion the passenger cabin emergency oxygen device for
an aircraft according to claims 1 to 9 comprises the fea-
tures of the characterizing part of claim 10 to 12. In this
case not only the advantages of increased safety and
weight reduction by having an emergency oxygen device,
comprising at least one electrically driven activation de-
vice for activating the emergency oxygen device accord-
ing to claim 1, but also having the advantages of in-
creased safety and reduced maintenance time due to an
emergency oxygen device according to claim 10 is
achieved. By this combination the object of the invention
is solved in a preferable way. According to another aspect
of the invention, the object is achieved by providing an
aircraft, comprising a plurality of emergency oxygen de-
vices, wherein it comprises at least one arrangement for
at least one emergency oxygen device of said plurality
of emergency oxygen devices according to any of the
features of the claims 1 to 13. Such aircraft will be light-
weight and have overall reduced maintenance and
mounting costs.
[0026] According to another aspect of the invention,
this object is achieved by a method for activating a pas-
senger cabin emergency oxygen device for an aircraft in
a case of emergency, comprising receiving a signal to
activate the emergency oxygen device by a controller,
setting an electrically driven activation device into elec-
trical connection with an energy storage device and using
energy from the energy storage device to activate the
emergency oxygen device. According to this method,
second level high-peak energy transmission from the air-
craft energy system to the emergency oxygen device is
omitted in an emergency case. Instead of receiving one
second level high energy peak during an emergency
case, the energy storage device receives a substantially
constant energy transmission from the source of electri-
cal energy at a first energy level to store this energy. In
an emergency case an emergency signal is sent to the
controller, which then connects the electrically driven ac-
tivation device with the energy storage device. The acti-
vation device receives the required amount of energy
from the energy storage device to activate the emergency
oxygen device. The source of electrical energy may be
an interface connected to the aircraft energy system
and/or an energy harvesting element. By supplying a
substantially constant low first level energy transmission
from the aircraft energy system to the energy storage
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device no extensive wiring adapted for high-peak energy
transmission from the aircraft energy system to the elec-
trically driven activation device is required, hence leading
to a reduction of overall weight of the aircraft. In case of
an emergency the saved energy from the aircraft energy
system may be used for other security relevant devices
in the aircraft, hence leading to an enhanced overall se-
curity of the aircraft, and the danger of breakdown of the
aircraft energy system in the course of simultaneous ac-
tivation of the emergency oxygen devices is significantly
reduced
[0027] According to another aspect of the invention this
object is achieved by a method for operating a passenger
cabin emergency oxygen device for an aircraft, compris-
ing transmitting substantially constant energy at a first
energy level from a source of electrical energy to at least
one energy storage device in such a way, that in the
energy storage device sufficient energy is stored to tem-
porary supply energy at a second energy level which is
higher than said first level to an electrically driven acti-
vation device. According to this aspect of the invention
the substantially constant energy transmission at a first
energy level is used to energize the energy storage de-
vice. The energy storage device preferably has such a
capacity, so that in case of an emergency in the energy
storage device sufficient energy is stored to activate the
emergency oxygen device. When this capacity is
reached, meaning when enough energy is stored, the
substantially constant energy transmission at a first en-
ergy level is used as a maintenance transmission, to pre-
vent the energy storage device of lacking energy. Ac-
cording to this aspect of the invention, the safety of an
aircraft is improved, since the emergency oxygen device
may be activated even if the aircraft energy system broke
down.
[0028] Preferred embodiments of the invention are de-
scribed with reference to the figures, wherein

Fig. 1 is a schematic view of an emergency oxygen
device according to a first embodiment of the
invention,

Fig. 2 is a schematic view of an emergency oxygen
device according to a second embodiment of
the invention,

Fig. 3 is a schematic view of an emergency oxygen
device according to a third embodiment of the
invention,

Fig. 4 is a schematic view of an emergency oxygen
device according to a fourth embodiment of
the invention,

Fig. 5 is a schematic partial view of a frame with a
latch for an emergency oxygen device in a
closed position,

Fig. 6 is a schematic partial view of a frame with a
latch for an emergency oxygen device in a re-
strained position,

Fig. 7 is a schematic partial view of a frame with a
latch for an emergency oxygen device in a fully
opened position,

Fig. 8 is a cross-sectional view of a frame with a latch
for an emergency oxygen device in a closed
position,

Fig. 9 is a cross-sectional view of a frame with a latch
for an emergency oxygen device in a re-
strained position, and

Fig. 10 is a cross-sectional view of a frame with a latch
for an emergency oxygen device in a fully
opened position.

[0029] Referring to fig. 1, an emergency oxygen device
1 according to a first embodiment of the invention com-
prises an activation device 11 for activating the emer-
gency oxygen device, a controller 5 and an energy stor-
age device 9. These devices are encased within a hous-
ing 2 which is closed by a bottom lid 4 on its bottom side.
The bottom lid 4 is attached on one side via a hinge 21
to the housing 2 on the right hand side of fig. 1. On the
opposite side, the bottom lid 4 is secured to the housing
by a latch 12 attached to the activation device 11. The
controller 5 is coupled to the activation device 11 and the
energy storage device 9 is coupled to the controller 9 via
a cable 17. Furthermore, the energy storage device 9 is
coupled to a source of electrical energy 7, which in this
embodiment is placed outside the housing, via an electric
cable 15. The source of electrical energy 7 is adapted
for substantially constant energy transmission to the en-
ergy storage device 9 at a first level. Thus, the cable 15
may be designed with a small diameter, since no high
energy transmission via the cable 15 is necessary. The
controller 5 is coupled to a sender 3 which is adapted to
send an emergency signal or a test signal. Normally a
signal is not send with a high energy, so that the signal
cable 13 may also be designed with a small diameter..
[0030] In this and the following embodiments the en-
ergy storage device 9, 109, 209, 309 may be formed as
a rechargeable battery or a capacitor. A rechargeable
battery like a thin film battery is preferred, since it is able
to store energy for a longer period than a capacitor. On
the other hand a capacitor like a supercapacitor may be
preferred because of its good power density. This leads
to a weight reduction of the aircraft. Both, the battery and
the capacitor, may comprise a housing with specific ports
for the connection of the cables 15, 17, 115, 117, 215,
217, 314, 317.
[0031] In case, the sender 3 is sending an emergency
signal via the cable 13 to the controller 5, the controller
sets the energy storage device 9 into communication with
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the activation device 11 via the cables 17, 19 to activate
the emergency oxygen device 1. The activation device
will release the latch 12, and the bottom lid 4 opens fol-
lowing gravity force. For releasing and/or activating the
latch 12, the activation device 11 may comprise an elec-
tric motor or a piezo-activator. Also an electromagnetic
switch or the like could be implemented. Oxygen masks
(not shown) may be stored directly above the lid 4, so
that in case the lid 4 opens, the oxygen masks are sup-
plied to passengers inside the aircraft. In this embodi-
ment the sender 3 may be an cabin pressure sensor
adapted to measure the cabin pressure or may also be
a manual sender activated by the cabin crew. The source
of electrical energy 7 in this embodiment may be an in-
terface to the aircraft energy system or any other source
of electrical energy.
[0032] In a second embodiment of the emergency ox-
ygen device 101 shown in fig. 2, the energy storage de-
vice 109 is coupled via a cable 114 to the sender 103.
Furthermore in this embodiment the controller 105 is cou-
pled to the sender 103 and the activation device 111 is
coupled to the controller. By connecting the energy stor-
age device 109 to the sender 103, the energy storage
device 109 receives the electrical energy to be stored
from the sender 103. The sender 103 is adapted for a
substantially constant voltage and low current amplitude
transmission at a first energy level. The energy storage
device 109 stores this electrical energy until a specific
amount of energy is stored. The constant energy trans-
mission is then used as a maintenance voltage for the
energy storage device 109. In case of an emergency, the
sender 103 will send a short high peak voltage signal.
The controller 105 recognizes this difference voltage and
sets as a result the energy storage device 109 into elec-
trical communication with the activation device 111.
[0033] In fig. 2 no housing of the emergency oxygen
device 101 is shown. However, preferably the emergency
oxygen device 101 or at least parts of it are encased in
housing. In an alternative embodiment the activation de-
vice 111 may also be arranged outside a housing and
coupled to a latch to activate the emergency oxygen de-
vice by releasing a bottom lid of a housing as shown in
fig. 1.
[0034] Referring to fig. 3 a third embodiment comprises
a wireless receiver 203, a first energy storage device 209
and a second energy storage device 225. The first energy
storage device 209 is coupled to the controller 205 via a
cable 217. The second energy storage device 225 is cou-
pled to the wireless receiver 203 via a cable 227. In an
alternative embodiment it may also be integral with the
wireless receiver 203. Both energy storage devices 229,
225 are coupled to a source of electrical energy 207. This
source of electrical energy 207 may be the aircraft energy
system or any other source of electrical energy. Prefer-
ably the source of electrical energy 207 is an energy har-
vesting element. Such an energy harvesting element 207
may be attached to a housing of the emergency oxygen
device 211 and adapted to convert mechanical energy

acting onto such a housing from vibrations, accelerations
or the like into electrical energy. The energy harvesting
element 207 may comprise an inductive coil with a move-
able magnetic core arranged within the coil and biased
via a mechanical spring to thus allow induction of elec-
trical energy within the coil in case that the housing and
the energy harvesting element 207 is exposed to an os-
cillatory motion effecting movement of the core in the
relation to the coil.
[0035] The electrical energy generated within the en-
ergy harvesting element 207 is supplied via a cable 215
to the first and second energy storage device 209, 255.
Thus, the wireless receiver is supplied with energy from
the second energy storage device 227 and the activation
device is supplied with energy from the first energy stor-
age device 209 in case of an emergency.
[0036] It is preferred to implement two separate energy
storage devices 209, 225 since in case of an emergency,
it is crucial that inside the first energy storage device 209
sufficient energy is stored for an activation of the activa-
tion device 211. However in an alternative embodiment
the wireless receiver 203 and the controller 205 are cou-
pled to the same energy storage device. In such an em-
bodiment it is necessary to secure, that to any time the
amount of stored energy is sufficient to run the activation
device 211.
[0037] The wireless signal 223 is send to the wireless
receiver 203 from a sender inside the aircraft. The sender
may be coupled to a sensor and/or adapted for manual
activation, e.g. by the cabin crew. In an alternative em-
bodiment the wireless receiver 203 is integral with the
controller. Thus, the frame size of the emergency oxygen
device may be kept small.
[0038] Referring to fig. 4 a fourth embodiment the
emergency oxygen device 301 comprises a controller
305 with an integrated sensor. In this embodiment, the
energy storage device 309 is coupled with the controller
305 via a cable 317 and to a source of an electrical energy
307, which may be the aircraft energy system or a har-
vesting element as described above. In case the inte-
grated sensor within the controller 305 measures a low
cabin altitude pressure, which makes it necessary to sup-
ply the passengers with oxygen, the controller 305 sets
the energy storage device 309 into electrical connection
with the activation device 311 to activate the emergency
oxygen device 301. All these elements may be incased
in one housing, which is preferred. This leads to a reduc-
tion in production costs since the complexity of assem-
bling the emergency oxygen device 1, 101, 201, 301 into
an aircraft is reduced.
[0039] In case of a sudden pressure drop within a cabin
of an aircraft, the emergency oxygen device 1, 101, 201,
301 according to the invention will work as follows. After
having received an emergency signal via a signal cable
13, 113, a wireless signal way 223 or by the sensor in-
tegral within the controller 305, the controller 5, 105, 205,
305 sets the energy storage device 9, 109, 209, 309 into
electrical contact with the activation device 11, 111, 211,
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311. Thus electrical energy flows via the cables 17, 19,
117, 119, 217, 219, 317, 319 from the energy storage
device to the activation device. Parallel to this, the con-
troller sends a signal to the activation device, to fully ac-
tivate the emergency oxygen device 1, 101, 201, 301. A
full activation herein refers to activation, where a bottom
lid 4 of a housing 2 is opened, so that oxygen masks are
provided to passengers and also a flow of oxygen to the
masks is supplied. A not fully activation hence refers to
an activation, wherein such a bottom lid 4 is retained in
a restrained position.
[0040] In case a test on the emergency oxygen device
1, 101, 201, 301 should be taken out, the workflow follows
the same steps as explained above, but with the differ-
ence, that the sender 3, 103 sends a test signal to the
controller 5, 105, 205, 305 or the wireless receiver 203.
The controller 5, 105, 205, 305 then sets the energy stor-
age device 9, 109, 209, 309 into electrical contact with
the activation device 11, 111, 211, 311 and also sends
a signal to not fully activate the emergency oxygen device
1, 101, 201, 301. Hence the emergency oxygen device
1, 101, 201, 301 is not fully activated by the activation
device 11, 111, 211, 311. An incomplete activation herein
refers to an activation where the bottom lid 4 is retained
in a restrained position, so that the oxygen masks stay
inside the device and are not supplied to passengers. In
this test case no oxygen flows to the masks. In an alter-
native embodiment the emergency oxygen device 1, 101,
201, 301 comprises a lamb or other signaling means,
which are activated to signal that the emergency oxygen
device 1, 101, 201, 301 is working correctly.
[0041] Referring to figures 5 to 10, a frame 400 for an
emergency oxygen device 1, 101, 201, 301, which may
be part of the emergency oxygen device, is shown in
detail. The frame 400 comprises a bottom panel 404 with
an opening 402 which is encircled by a rim 406. On one
side of the bottom panel 404 holding means 408 are
mounted. On the opposite side, a bottom lid 4 is pivotally
fixed by a hinge 21 on one end of the bottom panel. In a
closed position (fig. 5, 8) the bottom lid locks the opening
402. Above the bottom lid oxygen masks (not shown)
may be stored, which may fall through the opening 402
upon release of the bottom lid 4 (Fig. 7, 10).
[0042] Furthermore the frame 400 comprises a latch
12. The latch 12 in this embodiment comprises a first
hook 418 and a second hook 422. The first hook 418
works together with an eye 420. Both are substantially
oriented perpendicular to the bottom panel 404. The eye
420 is fixed to the bottom lid 4 and extends through an
opening 414 in the bottom panel 404 when the bottom
lid 4 is in a closed position. The first hook 418 is connected
to a lever 426 wherein both are pivotally mounted by
means of a bar 410 relative to the holding means 408.
The lever 426 is pivotally mounted to the activation device
411, which in this embodiment is carried out as an elec-
tromagnetic element. The activation device 411 is fixed
to the holding means 408 and connected to a source of
electrical energy or a controller (both not shown) by

means of a cable 419 for high energy transmission.
[0043] The latch 12 or latching mechanism 12 com-
prises a second hook 422. As seen best in figures 8 to
10, the second hook 422 is pivotally mounted to the bot-
tom lid 4 by means of a pivot 428. On one end of the
second hook 422 a release panel 430 is arranged. In a
closed position of the bottom lid 4, the release panel 422
is substantially flush-mount to the surface of the bottom
lid 4. The second hook 422 is hold in this position by
means of a guidance spring 424, which is fixed to the
bottom lid 4. In a closed position of the bottom lid 4 the
guidance spring 424 acts against the bar 410. Both, the
second hook 422 and the guidance spring 424 extend
trough an opening 416 in the bottom panel 404.
[0044] In case the first hook 418 is released the bottom
lid 4 is forced to open by means of the guidance spring
424. Upon the relaxation o the spring 424, the second
hook 422 may tilt around its pivot 428. A curved end 432
of the second hook 422 is adapted to engage with the
bar 410, hence the bottom lid 4 is retained in a restrained
position (fig. 6, 9). Since the second hook 422 is pivoted
the release panel 430 is no longer flush-mount to the
surface of the bottom lid 4. By pushing the release panel
430, the curved end 432 of the second hook 422 is dis-
engaged of the bar 410 and hence the bottom lid 4 may
open fully (fig. 7, 10).

Claims

1. A passenger cabin emergency oxygen device for an
aircraft, comprising:

- at least one electrically driven activation device
for activating the emergency oxygen device;
- at least one energy storage device for storing
electrical energy and supplying said electrical
energy to the at least one activation device;
- at least one controller adapted for receiving a
signal to activate the emergency oxygen device;
- a source of electrical energy,
wherein said source of electrical energy and said
energy storage device are coupled together for
substantially constant energy transmission from
the source of electrical energy to the energy stor-
age device at a first energy level,
wherein said activation device and said control-
ler are coupled together for signal transmission
from the controller to the activation device,
wherein said activation device and said energy
storage device are coupled together for energy
transmission from the energy storage device to
the activation device at a second energy level
which is higher than the first energy level,
wherein said activation device, said energy stor-
age device and said controller build one single
unit adapted to be inserted into a roof element
of an aircraft cabin interior.

15 16 



EP 2 486 958 A1

10

5

10

15

20

25

30

35

40

45

50

55

2. The device according to any of the preceding claims,
wherein said controller is adapted to

- receive and process an emergency signal, in
particular a cabin decompression signal;
- set the activation device and the energy stor-
age device into electrical connection, preferably
by activating a switch..

3. The device according to any of the preceding claims,
wherein said controller is adapted to receive said
signal via a signal-wire from a sender.

4. The device according to any of the preceding claims,
wherein said source of electrical energy and said
energy storage device are coupled together by
means of said signal-wire for an energy transmission
at said first energy level.

5. The device according to any of the preceding claims,
wherein said controller is adapted to receive and
process at least two different signals comprising:

- an emergency signal for activating said activa-
tion device in an emergency case;
- a test signal for activating said activation device
in a test case.

6. The device according to claims 3 to 5, characterized
in that said signal is characterized in a change of
voltage and/or a change of frequency of an electrical
current of said signal-wire and preferably that the
change of voltage and/or the change of frequency
signalling the emergency signal is different to the
change of voltage and/or the change of frequency
signalling the test signal.

7. The device according to any of the preceding claims,
wherein said controller comprises a receiver adapt-
ed to receive said signal(s) wireless from a sender
and wherein the controller is coupled to a source of
electrical energy or to an energy storage device in-
tegrated into the emergency oxygen device.

8. The passenger cabin emergency oxygen device of
an aircraft according to any of the preceding claims,
wherein said controller comprises a sensor adapted
to detect a cabin decompression and to provide a
cabin decompression signal to said controller and
wherein the controller is coupled to a source of elec-
trical energy or to an energy storage device integrat-
ed into the emergency oxygen device.

9. The device according to any of the preceding claims,
wherein said energy storage device comprises at
least one capacitor or at least one rechargeable bat-
tery.

10. A passenger cabin emergency oxygen device for an
aircraft, comprising:

- one electrically driven activation device for ac-
tivating the emergency oxygen device;
- at least one controller adapted for receiving
and processing a signal to activate the emer-
gency oxygen device;
characterized in that said activation device
comprises a multi-mode-latch adapted to acti-
vate the emergency oxygen device by releasing
a bottom lid in at least two different modes, com-
prising:

- a test-case-mode, wherein the bottom lid
is released from a closed position to a re-
strained position;
- an emergency-case-mode, wherein the
bottom lid is released from said closed or
said restrained position to a fully open po-
sition.

11. The device according to claim 10, characterized in
that said multi-mode-latch comprises a first and a
second hook, wherein the first hook is adapted to
retain the bottom lid in said closed position and said
second hook is adapted to retain the bottom lid in
said restrained position.

12. The device according to claim 10,
characterized in that said multi-mode-latch com-
prises a hook comprising a first and a second recess,
wherein the first recess is adapted to retain the bot-
tom lid in said closed position and said second recess
is adapted to retain the bottom lid in said restrained
position.

13. The passenger cabin emergency oxygen device for
an aircraft according to any of the claims 1 to 9, com-
prising the features of the characterizing part of any
of the claims 10 to 12.

14. An aircraft, comprising a plurality of emergency ox-
ygen devices,
characterized in that at least one emergency oxy-
gen device, preferably a plurality of said plurality of
emergency oxygen devices is designed according
to any of the features of the claims 1 to 13.

15. A method for activating a passenger cabin emergen-
cy oxygen device for an aircraft in a case of emer-
gency,
comprising:

- receiving a signal to activate the emergency
oxygen device by a controller;
- setting an electrically driven activation device
into electrical connection with an energy storage
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device;
- using energy from the energy storage device
to activate the emergency oxygen device.

16. A method for operating a passenger cabin emergen-
cy oxygen device for an aircraft,
comprising transmitting substantially constant ener-
gy at a first energy level from a source of electrical
energy to an at least one energy storage device in
such a way, that in the energy storage device suffi-
cient energy is stored to temporary supply energy at
a second energy level to an electrically driven acti-
vation device.
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