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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a device or a
system for supplying gas, in particular for supplying ox-
ygen, to an aircraft, and in particular the invention relates
to a redundant gas supply system or oxygen supply sys-
tem for an aircraft for use in regions where special re-
dundancy is required due to increased failure probability.

BACKGROUND TO THE INVENTION

[0002] Aircraft, and in particular passenger aircraft, are
equipped with oxygen supply systems, for example in
order to supply passengers with air for breathing or with
oxygen in the case of a loss of cabin pressure. In some
regions of an aircraft the probability of damage occurring
is higher. This applies, for example, to a region of an
aircraft where in the case of a malfunction it is possible
for parts of power plants to penetrate the aircraft, thus
damaging lines, in particular oxygen supply lines. In order
to be able to ensure the supply to an adequate number
of passengers in such a case, for example two supply
lines are provided, wherein each can alternately supply
oxygen to every second seat row. In this arrangement,
for example, one of these main pipelines can be arranged
in the ceiling region and a second one in the subfloor
region. By way of ascending lines it is possible, for ex-
ample, in each case to connect three or four seat rows
alternately to the upper or to the lower line. If one of the
lines incurs damage, said line can be closed off by way
of corresponding valves so as to prevent loss of the entire
quantity of oxygen and thus of the entire system, in this
case it is provided for the passengers that are affected
by the failure of the oxygen supply to be supplied as well
by way of the respective seat row in front of or behind
the affected seat row, because these seat rows are sup-
plied with oxygen by way of another main pipeline. How-
ever, this results in passengers either having to use an
oxygen mask alternately in a shared arrangement, or for
a corresponding additional number of oxygen masks hav-
ing to be provided in each row. Furthermore, in such a
case of malfunction a relatively long section of the main
pipeline has to be closed so that a relatively large number
of seats can no longer be supplied.
[0003] US 4,651,728 describes a breathing system for
high altitude aircraft in which a breathing mask is con-
nected to a pressure controller. The pressure controller
is connected to a selector valve, which in turn is connect-
ed to an oxygen generating system and to a standby
oxygen supply. The selector valve selects the breathing
gas from one of these two sources. The oxygen supply
system or breathing system described in US 4,651,728
is designed for supplying breathing gas to a pilot.

PRESENTATION OF THE INVENTION

[0004] It can be regarded as an object of the present
invention to improve the redundancy of the oxygen sup-
ply, by means of an oxygen supply system or gas supply
system for passengers in an aircraft, when compared to
that of the state of the art.
[0005] The object of the present invention is solved by
the subject matter of the independent claims, wherein
advantageous embodiments are incorporated in the de-
pendent claims.
[0006] According to the invention, a gas supply system
for an aircraft is provided, comprising a first main line, a
second main line, a group supply line that is connected
to one consumer or to a multitude of consumers, a first
connecting line that connects the first main line to the
group supply line, and a second connecting line that con-
nects the second main line to the group supply line, the
group supply line being ring-shaped.
[0007] In this way a group supply line that can supply
a multitude of consumers with gas or oxygen is not only
supplied with oxygen or gas by one main line but by two
main lines. Such an arrangement increases the redun-
dancy of a gas- or oxygen supply system for an aircraft.
In this way it is possible, for example in the case of failure
due to a malfunction, for one of the two main lines to
continue to supply oxygen to the group supply line, with-
out having to actively establish an alternative oxygen
supply for the passengers affected. The first and the sec-
ond connecting lines can also be designed so as to be
very short, for example such that there is just enough
space to be able to provide shut-off devices or valves.
[0008] According to an exemplary embodiment of the
invention, between at least one main line and the group
supply line a flow monitoring device is provided which is
designed to limit the How when a threshold value is ex-
ceeded.
[0009] With such a flow monitoring device it is possible,
for example in the case of damage sustained by the group
supply line, to detect an increase in the gas flow as a
result of a serious leakage so that when the flow or the
flow quantity exceeds a particular threshold value the
flow into the branch of the group supply line can be limited
in order to stop excessive and fast oxygen loss in the
entire system. In the simplest case a flow monitoring de-
vice can be a flow limiter which in the case of a through-
flow that exceeds the threshold value is closed off by the
force of the flow. However, it is also possible to provide
controlled actuation of flow limitation.
[0010] According to an exemplary embodiment of the
invention, the threshold value exceeds a maximum nom-
inal consumption of all consumers that are connected to
the group supply line, and the flow is essentially limited
to zero when this threshold value is exceeded.
[0011] For example, individual oxygen masks or
groups of oxygen masks, depending on the configuration
of the system, can be regarded as consumers. By setting
the threshold value so that it exceeds the maximum nom-
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inal consumption of all the consumers it is possible to
ensure that even in the case of the design maximum all
the consumers can still adequately be supplied with ox-
ygen without the threshold value being exceeded, i.e.
without the flow monitoring device triggering a limitation
of the flow. If a flow is detected that exceeds the maximum
nominal consumption of all the consumers, then this in-
dicates with very great probability that there is a defect
or a leakage in the system. This can then be used to
provide the trigger to limit the gas- or oxygen flow into
the affected group supply line to a very small flow, in
particular to zero. In other words, in such a case the group
supply line can be decoupled from the supply. If needed,
the affected passengers can then be supplied with oxy-
gen by way of the respective front and rear seat rows.
However, only a single group supply line is affected by
such a malfunction, rather than every second seat row
as is the case in the state of the art. In this case it is
possible to ensure the supply to the remaining group sup-
ply lines even when a group supply line has been de-
stroyed. One group supply line can, for example, be used
for the supply of an entire seat row. As an alternative,
the supply of two or several seat rows by one group sup-
ply line is also imaginable, in particular in the case of
aircraft comprising several passenger cabin elements,
so that the supply of one seat row on an upper level and
one seat row on a lower level by a single group supply
line suggests itself. Of course, it is also possible to supply
a block of seat groups by one group supply line, for ex-
ample three or four seat rows of the seats near the win-
dows, or several seat rows of the middle seats between
two aisles.
[0012] According to an exemplary embodiment of the
invention, the flow monitoring device delimits the at least
one main line from the connecting line connected to it.
[0013] In this way, to be prepared for a situation where
damage is sustained, the connecting line is functionally
associated with the group supply line so that even if the
connecting line is damaged the flow monitoring device
can delimit the gas flow or oxygen flow if the threshold
value is exceeded.
[0014] According to an exemplary embodiment of the
invention, between at least one main line and the group
supply line a nonreturn valve device is provided that is
designed to permit a gas supply flow essentially only in
one direction from the at least one main supply line to
the group supply line.
[0015] In the case of one of the main lines sustaining
damage, such a non return valve device can prevent the
gas or oxygen fed from the other main line into the group
supply line from being loss as a result of being coupled
to the damaged main line. In other words, the oxygen or
the gas can only flow from the main line to the group
supply line; it cannot flow from the group supply line back
into one of the main lines, in particular it cannot flow into
a damaged main line.
[0016] According to an exemplary embodiment of the
invention, the nonreturn valve device delimits at least one

connecting line from the group supply line.
[0017] In this way, for a situation where damage is sus-
tained by a main line, the connecting line is functionally
associated with the main line so that even if the connect-
ing line is damaged no gas can flow from the group supply
line into the connecting line that is connected to the dam-
aged main line. For example, as a result of combining
the flow monitoring device (as a delimitation between the
main line and the connecting line connected to it) with
the nonreturn valve device (as a delimitation between
the supply line and the group supply line in the case of
the connecting line sustaining damage) the supply to all
the consumers can be ensured unchanged, because in
this case both the nonreturn valve device prevents oxy-
gen or gas from flowing from the group supply line, and
the flow monitoring device prevents oxygen from subse-
quently flowing from the other main line into the damaged
connecting line. In this way, in particular in the case of a
combination of the flow monitoring device with the non-
return valve device, such a combination ensures redun-
dant supply of oxygen without there being a major loss
of oxygen as a result of the redundant main line.
[0018] According to an exemplary embodiment of the
invention, between the group supply line and a consumer
a flow monitoring device is provided that is designed to
limit the flow when a threshold value is exceeded, where-
in the threshold value exceeds the value of the maximum
nominal consumption of the consumer, and the flow is
limited essentially to zero when this threshold value is
exceeded.
[0019] Such a flow monitoring device can prevent ox-
ygen loss or gas loss in the group supply line when a
leakage occurs in the branch of the consumer, for exam-
ple if an oxygen mask is pulled off the group supply line.
This nominal consumption can also be deposited as a
breathing pattern. If a hose is pulled off, as a rule the flow
is continuous, while in the case of breathing, the con-
sumption of oxygen is cyclic. If there is a significant de-
viation from a breathing pattern, the oxygen supply can
be stopped.
[0020] According to an exemplary embodiment, the
flow monitoring device comprises a spring valve, wherein
the threshold value is predeterminable by dimensioning
the spring.
[0021] With a spring valve it is possible to achieve flow
monitoring without having to use sensors or actuators.
This is advantageous in particular where there is a danger
of a complete loss of electric power, which would then
also lead to a failure of a measuring- or control device.
[0022] According to an exemplary embodiment of the
invention, a flow monitoring device and/or a nonreturn
valve device comprise/comprises a valve, a pressure ra-
tio determination device for determining the pressure ra-
tio of a pressure upstream and downstream of the valve,
and a valve control device, wherein the valve control de-
vice is designed to control the valve based on the pres-
sure ratio determined.
[0023] In this arrangement the pressure ratio can be a
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pressure differential or a pressure quotient of pressures
upstream and downstream of the valve. However, a pres-
sure ratio can also refer to any other connection between
the pressure upstream of the valve and the pressure
downstream of the valve, as long as this pressure ratio
can be used as a basis for controlling the valve. In this
way it is possible, for example, to dynamically change
the sensitivities or the threshold values of the flow mon-
itoring device or of the nonreturn valve device, depending
on requirements. For example, the threshold value can
be individually set depending on the number of occupied
seats so that when the threshold value is set the maxi-
mum nominal likely consumption by the consumers in
the occupied seats is taken into account. Furthermore,
it is also possible to react to external events when these
are registered and provided to the valve control device.
[0024] According to an exemplary embodiment of the
invention, a central monitoring,device is provided which
is designed to actuate existing valves on the basis of
valve positions and/or pressures in the gas supply sys-
tem.
[0025] Valve control can, for example, also be effected
centrally so that the pressure ratios, determined by the
pressure ratio determination device, of various flow mon-
itoring devices or nonreturn valve devices are transmitted
to a central control, which then coordinates and controls
the actuation of the corresponding valves. The informa-
tion that is thus available by way of a multitude of moni-
toring positions also makes it possible to evaluate and
assess cases of malfunction, and in certain circumstanc-
es may make it possible for conclusions to be drawn as
to the likely cause, so that countermeasures can be tak-
en. With such a central monitoring device it is possible
to coordinate control of the valves and thus to take into
account in detail the state of the gas supply system, pro-
vided the acquisition devices provide information relating
to the individual sections of the gas supply system. In
this way it is not only possible to react to malfunctions,
but also to specified values, for example to the occupation
of seats in an aircraft.
[0026] According to an exemplary embodiment of the
invention, the gas supply system is an oxygen supply
system.
[0027] According to an exemplary embodiment of the
invention, the consumer is a gas- or oxygen mask or a
group of gas- or oxygen masks for passengers.
[0028] According to an exemplary embodiment of the
invention, an aircraft with a gas supply system according
to the invention is provided.
[0029] According to an exemplary embodiment of the
invention, in the aircraft the first main supply line is ar-
ranged above a passenger cabin region and the second
main supply line is arranged below a passenger cabin
region.
[0030] In this way the two main supply lines can be
locally separated from each other, which reduces the fail-
ure probability, for example as a result of turbine debris,
in the case of a malfunction. In this arrangement, for ex-

ample, an aircraft comprising passenger cabin regions
on several levels can comprise one main supply line in
the ceiling region of the upper passenger cabin, and one
main supply line in the ceiling region of the lower pas-
senger cabin region. Likewise, an arrangement is imag-
inable in which a main supply line is provided in the ceiling
region of the upper passenger cabin region and another
main supply line in the floor region of the lower passenger
cabin region. Of course, it is also possible to provide more
than two main supply lines, for example in an aircraft
comprising several passenger cabin levels. For example,
a first main supply line can be provided in the ceiling
region of the upper passenger cabin region, a second
main line in the ceiling region of the lower passenger
cabin region, and a third main supply line in the floor
region or below the lower passenger cabin region.
[0031] According to an exemplary embodiment of the
invention, the gas supply system according to the inven-
tion is: arranged in a region of the aircraft which is des-
ignated a region into which, in the case of a malfunction,
parts that have become detached from power plants can
penetrate the aircraft.
[0032] In this way a redundant gas- or oxygen supply
is provided in particular in the endangered regions.
[0033] It should be noted that the embodiments of the
invention that are described below apply equally to the
gas supply system and to the aircraft comprising a gas
supply system according to the invention.
[0034] Individual features can of course also be com-
bined, wherein in some cases advantageous effects may
be obtained that go beyond the sum of individual effects.
[0035] These and other aspects of the present inven-
tion are explained and illustrated by the exemplary em-
bodiments described below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] Below, exemplary embodiments are described
with reference to the following drawings.

Fig. 1 shows an arrangement of a gas supply system
from the state of the art.

Fig. 2 shows a gas supply system according to an ex-
emplary embodiment of the invention.

Fig. 3 shows a gas supply system according to a fur-
ther exemplary embodiment of the invention.

Fig. 4 shows a flow monitoring device of a gas supply
system according to an exemplary embodiment
of the invention.

Fig. 5 shows an aircraft according to an exemplary
embodiment of the invention.
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DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS

[0037] Fig. 1 shows a gas supply system according to
the state of the art. The gas supply system shown in Fig.
1 comprises a first supply line 110 and a second supply
line 150. In this arrangement, group supply lines 130 are
alternately supplied by way of the first main supply line
110 and the second main supply line 150. In this arrange-
ment there is a connecting line 120 or 140 between the
main supply line and the corresponding group supply line.
By the group supply line 130, various consumers 160 are
then supplied with gas or oxygen. In the case of failure
of one of the two main supply lines 110, 150, such an
arrangement leads to a loss of supply to half the group
supply lines in the corresponding section of the aircraft,
a situation which in reality leads to a failure to supply
approximately half the passengers in the affected region
of an aircraft. Such a supply failure can only be overcome
with extreme effort, for example in that those passengers
that are supplied by each second failed group supply line
130 connect themselves to the group supply line 130 that
is situated in between and that is still being supplied, for
example in that two passengers share one oxygen mask
which they share alternately. In stress situations in an
aircraft, which situations occur in particular in exceptional
circumstances in which the supply of oxygen becomes
necessary in the first place, failure of approximately half
of the oxygen supply may pose an increased potential
for panic in an aircraft so that such a state is to be avoided
if at all possible.
[0038] Fig. 2 shows a gas supply or oxygen supply
according to an exemplary embodiment of the invention,
which gas supply or oxygen supply is designed so as to
be redundant in that a group supply line 30 is supplied
with oxygen or gas both by way of a first main supply line
10 and a second main supply line 50. In this arrangement,
feed-in to the group supply line takes place by way of a
first connecting line 20 or a second connecting line 40.
The connecting lines can also be kept very short; they
may be reduced to a direct transition between the main
supply line and the group supply line. Shut-off devices
can be provided in the connecting line. By coupling the
group supply line to two or more main supply lines, each
group supply line 30 can be supplied with oxygen, even
if one of the two main supply lines 10, 50 were to fail due
to an abnormal occurrence. In the embodiment shown,
by way of each group supply line 30 a multitude of con-
sumers 60 are supplied with gas or oxygen. In this ar-
rangement each consumer can be an individual oxygen
mask or gas mask; or a group of oxygen masks or gas
masks. For the sake of clarity, no valve devices are
shown in the embodiment shown in Fig. 2, but such valve
devices can be provided in order to make possible the
uncontrolled inflow or outflow of gas or oxygen to various
regions of the gas- or oxygen supply system.
[0039] Fig. 3 shows an illustration of a gas- or oxygen
supply system according to an exemplary embodiment

of the invention, which embodiment, as an example,
shows a group supply line 30 that is supplied with gas or
oxygen by way of two main supply lines 10, 50. In this
arrangement a flow monitoring device 12 is provided be-
tween the main supply line 10 and the group supply line
30, which flow monitoring device 12 can monitor the gas
flow or oxygen flow from the main supply line 10 to the
group supply line 30. Said flow monitoring device is pre-
dominantly designed to detect an increased gas flow or
oxygen flow, for example in the case of a leakage down-
stream of the flow monitoring device 12, which increased
flow is put down to a leakage, so that in this case the flow
monitoring device can limit the gas flow or oxygen flow
between the main supply line 10 and the group supply
line 30. In this arrangement the threshold value above
which the flow limit is triggered is to be designed such
that a flow that corresponds to the maximum nominal
supply quantity necessary to supply the consumers 50
does not trigger flow limiting by the flow monitoring device
12. Only if a flow occurs that exceeds the sum of the
nominal consumption quantity of the consumers 60
would this indicate with considerable probability that a
leakage has occurred, so that in this case flow limiting
by the flow monitoring device can take place. In this ar-
rangement the flow monitoring device can delimit the
main supply line from a connecting line 20 that is con-
nected to the main supply line 10 so that even if there is
a leakage in the connecting line 20 the flow monitoring
device 12 responds. Furthermore, between the main sup-
ply line 10 and the group supply line 30 a nonreturn valve
device 32 can be provided which prevents gas or oxygen
flowing from the group supply line back into the branch
of the main supply line 10. This can be expected in par-
ticular in the case of a leakage in a main supply line 10
so that the pressure in this main supply line 10 drops
such that the pressure in the main supply line 10 is below
the pressure in the group supply line 30. In this case a
situation must be prevented in which, by way of the faulty
main supply line 10, oxygen of the group supply line 30
is lost, which oxygen is actually required to supply pas-
sengers. In this arrangement the nonreturn valve device
32 can delimit the group supply line 30 from the connect-
ing line 20, so that even in the case of a leakage in the
connecting line 20 any return flow of a gas flow or oxygen
flow from the group supply line 30 can be prevented.
[0040] By combining the flow monitoring device and
the nonreturn valve device, in the case of a leakage in
the connecting line 20 it is thus possible, for example, to
prevent oxygen or gas from subsequently flowing from
the main supply line 10, namely by the flow monitoring
device 12, while a subsequent flow of gas or oxygen from
the group supply line 30 can also be prevented, namely
by the nonreturn valve 32. In order to ensure these two
functions, in this arrangement the nonreturn valve device
should be situated downstream - relative to the normal
case - of the flow monitoring device.
[0041] The descriptions provided in relation to the flow
monitoring device 12, to the nonreturn valve device 32,
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to the main line 10 and to the connecting line 20 apply
analogously to the second main supply line 50, to the
connecting line 40, to the flow monitoring device 54, and
to the nonreturn valve 34, and to their connection and
function in relation to the group supply line 30.
[0042] Between the consumers 60 and the group sup-
ply line 30 it is also possible to provide a flow monitoring
device 36 that prevents gas or oxygen escaping from the
group supply line 30, for example in the case of a mal-
function or leakage of the consumer 60. This can, for
example, be the case when the hose of an oxygen mask
or gas mask has been pulled off. In this case the corre-
sponding branch is closed by the flow monitoring device
36, so that no unnecessary loss of oxygen or gas from
the group supply line 30 occurs. In this arrangement, di-
mensioning the flow monitoring device is, for example,
based on the expected maximum nominal consumption
of a respective consumer 60. However, it is also possible,
for example, for a breathing pattern to be deposited so
that if there is a deviation from this breathing pattern a
leakage can be suspected. In this arrangement the
breathing pattern should, however, be set such that every
imaginable human breathing pattern is covered. Howev-
er, if a permanent reduction in oxygen is registered, i.e.
if no breathing-out pause is detectable, then a leakage
can also be assumed. The above is, however, based on
the premise that a reduction and thus a breathing pattern
is acquirable, for example by a pressure reducer or an
acquisition sensor responding. By permanent monitoring
of the flow monitoring devices 12, 54, 36 between the
group supply line 30 and the consumer 60, or between
the main supply line 10, 50 and the group supply line 30,
even in the case of a repaired leakage, the previously
shut-off region can be connected again, for example
when a hose that was pulled off a sleeve has been put
back into place again.
[0043] The two main supply lines 10, 50 can be ar-
ranged such that they cannot be damaged at the same
time by parts from a power plant. In particular, this can
be achieved in that they are not arranged one behind the
other when seen from one power plant or several power
plants, but instead in that they are arranged so as to differ
by a certain angle. This consideration should take into
account all the power plants in question.
[0044] Fig. 4 shows a diagrammatic arrangement of a
flow monitoring device that in the embodiment shown
comprises a valve 75 that can be activated by way of an
actuator or an activation device 76. Furthermore, a pres-
sure ratio determination device 71 is provided which can
determine the pressure ratios both upstream and down-
stream of the valve 75. This can, for example, take place
by pressure sensors of whatever type. In this arrange-
ment either mechanical feedback by way of a spring, or
electrical feedback by way of signals is possible. Using
such pressure determination, for example by sensors 72,
73, corresponding information can be provided to a valve
control device 77. In this arrangement either mechanical
feedback by way of a spring or electrical feedback by

way of signals is possible. By such pressure determina-
tion, for example by sensors 72, 73, corresponding infor-
mation can be provided to a valve control device 77, on
the basis of which the valve can be actuated by way of
an activation device. In this arrangement it is not man-
datory for the valve control device 77 to be arranged near
the valve; instead, for example, it can also be provided
in the form of a central control for a multitude of valves.
From the measuring results of the sensors 72, 73, for
example a pressure difference or a pressure ratio can be
determined, which is then compared to a corresponding
threshold value so that in this way operation of the valve
is possible. The stated arrangement that comprises a
pressure acquisition device 72, 73, a valve control device
77, an activation device 76 and a valve 75 can, for ex-
ample, already be achieved by a simple spring valve ar-
rangement, except that in this case the threshold value
cannot be dynamically adjusted. Such a mechanical so-
lution is advantageous in particular in the case of a com-
plete loss of electrical power in an aircraft. However, this
solution can also be expanded by a certain logic intelli-
gence so that dynamic changes or specified values can
also, be taken into account, for example cabin occupa-
tion, seat occupation or other specified values. It should
be mentioned that a systematic design as shown in Fig.
4 can be used both for the flow monitoring device and
for the nonreturn valve device, wherein, however, in the
case of the nonreturn valve only the flow-back of a gas
or of oxygen is to be prevented, while in the case of flow
monitoring a threshold value of a particular size can be
specified.
[0045] It should be mentioned that apart from simple
mechanical valves, pneumatic valves or electric valves
can be used, which in turn can be actuated pneumatically
or electrically.
[0046] Fig. 5 shows an aircraft according to an exem-
plary embodiment of the invention, comprising a gas sup-
ply system or an oxygen supply system. In the embodi-
ment shown in Fig. 5, the aircraft 100 comprises a first
passenger cabin region 101 and a second passenger
cabin region 102. In this arrangement the main supply
line 10 can be situated in the ceiling region of the first
passenger cabin region 101, while the second main sup-
ply line 50 is situated in the ceiling region of the second
passenger cabin region 102. As an alternative, a main
supply line can also be provided underneath the second
passenger cabin region 102. Of course, it is also possible
to provide more than two main supply lines, for example
a third main supply line (not shown) in addition to the
main supply lines 10, 50 shown in Fig. 5, for example in
the floor region of the lower passenger cabin region 102.
The group supply line is ring-shaped. Of course, a group
supply line can also be provided in the form of a ring-
shaped loop-line system, in particular where more than
two main supply lines are provided. The loops or branch-
es of the loops can then also comprise flow monitoring
devices and nonreturn valves in order to carry out de-
coupling of defective trains of pipes. In the region of the
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upper passenger cabin region 101, Fig. 4 shows an em-
bodiment in which the consumers are individual gas
masks or oxygen masks 61. In the region of the lower
passenger cabin region 102 an alternative embodiment
is shown, in which the consumers 60 are groups of oxy-
gen masks or gas masks 61 which can, for example, be
connected to oxygen containers in the hatracks.
[0047] It should be noted that no valve devices or shut-
off devices are shown in Fig. 5, but that these can, of
course, be provided as shown, for example, in the em-
bodiment according to Fig. 3.
[0048] Of course, it is also possible to provide shut-off
devices and monitoring devices within the main supply
line, for example in order to shut-off or open sections of
a main supply line. The main supply lines 10 or 50 can,
of course, also be interconnected by bypass lines, for
example in order to make it possible, in the case of a
failure of certain regions, to make a detour around the
damaged region.
[0049] It should be mentioned that the present inven-
tion, apart from its use in aircraft, can also be used, for
example, in other vehicles, for example in the case of an
oxygen supply in buses or aircraft when these operate,
for example, in regions in which the ambient air may not
without further ado be able to be used for being supplied
to passengers. The gas supply system can, of course,
also be used in other gas supply systems, for example
those relating to pneumatic circuits. When the gas supply
system is modified accordingly, it can, of course, also be
used for, liquids, for example in hydraulic systems that
are to be designed so as to be redundant, for example
in braking systems or rudder control systems.
[0050] It should be mentioned that the term "compris-
ing" does not exclude further elements; likewise the term
"a" or "an" does not exclude several elements and steps.
[0051] Reference characters used only serve to pro-
vide a better understanding, and should in no way be
considered as being limiting in any way, wherein the pro-
tective scope of the invention is reflected by the claims.
[0052] In addition, it should be pointed out that "com-
prising" does not exclude other elements or steps, and
"a" or "an" does not exclude a plural number. Further-
more, it should be pointed out that characteristics or steps
which have been described with reference to one of the
above exemplary embodiments can also be used in com-
bination with other characteristics or steps of other ex-
emplary embodiments described above. Reference
characters in the claims are not to be interpreted as lim-
itations.

Claims

1. A gas supply system for an aircraft (100) comprising
a first main line (10);
a second main line (50);
a group supply line (30), that is connected to one
consumer or to a multitude of consumers (60);

a first connecting line (20) that connects the first main
line (10) to the group supply line (30);
a second connecting line (40) that connects the sec-
ond main line (50) to the group supply line (30)
wherein the group supply line is ring-shaped.

2. The gas supply system of claim 1, wherein between
at least one main line (10, 40) and the group supply
line (30) a flow monitoring device (12, 54) is provided
which is designed to limit the flow when a threshold
value is exceeded.

3. The gas supply system of claim 2, wherein the
threshold value exceeds a maximum nominal con-
sumption of all consumers (60) that are connected
to the group supply line (30), and the flow is essen-
tially limited to zero when this threshold value is ex-
ceeded.

4. The gas supply system of one of claims 2 or 3, where-
in the flow monitoring device (12, 54) delimits the at
least one main line (10, 40) from the connecting line
(20, 40) connected to it.

5. The gas supply system of any one of claims 1 to 4,
wherein between at least one main line (10, 40) and
the group supply line (30) a nonreturn valve device
(32, 34) is provided that is designed to permit a gas
supply flow essentially only in one direction from the
at least one main supply line (10, 50) to the group
supply line (30).

6. The gas supply system of claim 5, wherein the non-
return valve device (32, 34) delimits at least one con-
necting line (20, 40) from the group connecting line
(30).

7. The gas supply system of any one of claims 1 to 6,
wherein between the group supply line (30) and a
consumer (60) a flow monitoring device (36) is pro-
vided that is designed to limit the flow when a thresh-
old value is exceeded, wherein the threshold value
exceeds the value of the maximum nominal con-
sumption of the consumer (60), and the flow is limited
essentially to zero when this threshold value is ex-
ceeded.

8. The gas supply system of any one of claims 2 to 7,
wherein the flow monitoring device (12, 54, 36) con-
sist of a spring valve, and wherein the threshold value
is predeterminable by dimensioning the spring.

9. The gas supply system of any one of claims 2 to 8,
wherein the flow monitoring device (12, 54, 36)
and/or the nonreturn valve device (32, 34) comprise/
comprises a valve (75), a pressure ratio determina-
tion device (71) for determining the pressure ratio of
a pressure upstream and downstream of the valve,
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and a valve control device (77), wherein the valve
control device (77) is designed to control the valve
based on the pressure ratio determined.

10. The gas supply system of any one of claims 1 to 9,
with a central monitoring device which is designed
to actuate existing valves on the basis of valve po-
sitions and/or pressures in the gas supply system.

11. The gas supply system of any one of claims 1 to 10,
wherein the gas supply system is an oxygen supply
system.

12. The gas supply system of any one of claims 1 to 11,
wherein the consumer is a gas- or oxygen mask or
a group of gas- or oxygen masks for passengers.

13. An aircraft comprising a gas supply system (1) of
any one of claims 1 to 12.

14. The aircraft of claim 13, wherein the first main supply
line (10) is arranged above a passenger cabin region
(101) and the second supply line (50) is arrange be-
low a passenger cabin region (101).

15. An aircraft according to one of claims 13 or 14,
wherein the gas supply system is arranged in a re-
gion of the aircraft (100) which is designated a region
into which, in the case of a malfunction, parts that
have become detached from power plants can pen-
etrate.

Patentansprüche

1. Gasversorgungssystem für ein Luftfahrzeug (100)
umfassend
eine erste Hauptleitung (10);
eine zweite Hauptleitung (50);
eine Gruppenversorgungsleitung (30), die mit einem
Verbraucher oder mit einer Mehrzahl von Verbrau-
chern (60) verbunden ist;
eine erste Verbindungsleitung (20), die die erste
Hauptleitung (10) mit der Gruppenversorgungslei-
tung (30) verbindet;
eine zweite Verbindungsleitung (40), die die zweite
Hauptleitung (50) mit der Gruppenversorgungslei-
tung (30) verbindet;
wobei die Gruppenversorgungsleitung ringförmig
ist.

2. Gasversorgungssystem nach Anspruch 1, wobei
zwischen wenigstens einer Hauptleitung (10, 40)
und der Gruppenversorgungsleitung (30) eine Strö-
mungsüberwachungsvorrichtung (12, 54) vorgese-
hen ist, die ausgelegt ist, die Strömung zu begren-
zen, wenn ein Schwellwert überschritten ist.

3. Gasversorgungssystem nach Anspruch 2, wobei der
Schwellwert einen maximalen Nennverbrauch aller
Verbraucher (60), die mit der Gruppenversorgungs-
leitung (30) verbunden sind, übersteigt, und die Strö-
mung im Wesentlichen auf Null begrenzt wird, wenn
dieser Schwellwert überschritten ist.

4. Gasversorgungssystem nach einem der Ansprüche
2 oder 3, wobei die Strömungsüberwachungsvor-
richtung (12, 54) die wenigstens eine Hauptleitung
(10, 40) von der mit ihr verbundenen Verbindungs-
leitung (20, 40) abgrenzt.

5. Gasversorgungssystem nach einem der Ansprüche
1 bis 4, wobei zwischen wenigstens einer Hauptlei-
tung (10, 40) und der Gruppenversorgungsleitung
(30) eine Rückschlagventilvorrichtung (32, 34) vor-
gesehen ist, die ausgelegt ist, um eine Gasversor-
gungsströmung im Wesentlichen nur in eine Rich-
tung von der wenigstens einen Hauptversorgungs-
leitung (10, 50) zu der Gruppenversorgungsleitung
(30) zuzulassen.

6. Gasversorgungssystem nach Anspruch 5, wobei die
Rückschlagventilvorrichtung (32, 34) wenigstens ei-
ne Verbindungsleitung (20, 40) von der Gruppenver-
sorgungsleitung (30) abgrenzt.

7. Gasversorgungssystem nach einem der Ansprüche
1 bis 6, wobei zwischen der Gruppenversorgungs-
leitung (30) und einem Verbraucher (60) eine Strö-
mungsüberwachungsvorrichtung (36) vorgesehen
ist, die ausgelegt ist, die Strömung zu begrenzen,
wenn ein Schwellwert überschritten wird, wobei der
Schwellwert den Wert des maximalen Nennver-
brauchs des Verbrauchers (60) übersteigt, und die
Strömung im Wesentlichen auf Null begrenzt wird,
wenn dieser Schwellwert überschritten wird.

8. Gasversorgungssystem nach einem der Ansprüche
2 bis 7, wobei die Strömungsüberwachungsvorrich-
tung (12, 54, 36) aus einem Federventil besteht und
wobei der Schwellwert durch die Bemessung der Fe-
der vorgebbar ist.

9. Gasversorgungssystem nach einem der Ansprüche
2 bis 8, wobei die Strömungsüberwachungsvorrich-
tung (12, 54, 36) und/oder die Rückschlagventilvor-
richtung (32, 34) ein Ventil (75), eine Druckverhält-
nisermittlungsvorrichtung (71) zur Bestimmung ei-
nes Druckverhältnisses eines Druckes vor und hinter
dem Ventil und eine Ventilsteuerungsvorrichtung
(77) aufweisen/aufweist, wobei die Ventilsteue-
rungsvorrichtung (77) ausgelegt ist, das Ventil auf
der Grundlage des bestimmten Druckverhältnisses
zu steuern.

10. Gasversorgungssystem nach einem der Ansprüche
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1 bis 9, mit einer zentralen Überwachungsvorrich-
tung, die ausgelegt ist, vorhandene Ventile auf der
Grundlage von Ventilstellungen und/oder Drücken
in dem Gasversorgungssystem anzusteuern.

11. Gasversorgungssystem nach einem der Ansprüche
1 bis 10, wobei das Gasversorgungssystem ein Sau-
erstoffversorgungssystem ist.

12. Gasversorgungssystem nach einem der Ansprüche
1 bis 11, wobei der Verbraucher eine Gas- oder Sau-
erstoffmaske oder eine Gruppe von Gas- oder Sau-
erstoffmasken für Passagiere ist.

13. Luftfahrzeug umfassend ein Gasversorgungssy-
stem (1) nach einem der Ansprüche 1 bis 12.

14. Luftfahrzeug nach Anspruch 13, wobei die erste
Hauptversorgungsleitung (10) oberhalb eines Pas-
sagierkabinenbereiches (101) angeordnet ist und
die zweite Hauptversorgungsleitung (50) unterhalb
eines Passagierkabinenbereiches (101) angeordnet
ist.

15. Luftfahrzeug nach einem der Ansprüche 13 oder 14,
wobei das Gasversorgungssystem in einem Bereich
des Luftfahrzeuges (100) angeordnet ist, welcher als
Bereich vorgesehen ist, in den in einem Störfall von
Triebwerken gelöste Teile eindringen können.

Revendications

1. Système d’alimentation en gaz pour un avion (100),
comportant :

une première ligne principale (10),
une seconde ligne principale (50),
une ligne d’alimentation de groupe (30), qui est
reliée à un consommateur ou à une multitude
de consommateurs (60),
une première ligne de liaison (20) qui relie la
première ligne principale (10) à la ligne d’alimen-
tation de groupe (30),
une seconde ligne de liaison (40) qui relie la se-
conde ligne principale (50) à la ligne d’alimen-
tation de groupe (30)
dans lequel la ligne d’alimentation de groupe est
en forme d’anneau.

2. Système d’alimentation en gaz selon la revendica-
tion 1, dans lequel entre la au moins une ligne prin-
cipale (10, 40) et la ligne d’alimentation de groupe
(30) est prévu un dispositif de surveillance d’écou-
lement (12, 54) qui est conçu pour limiter l’écoule-
ment lorsqu’une valeur de seuil est dépassée.

3. Système d’alimentation en gaz selon la revendica-

tion 2, dans lequel la valeur de seuil dépasse une
consommation nominale maximale de tous les con-
sommateurs (60) qui sont reliés à la ligne d’alimen-
tation de groupe (30), et l’écoulement est pratique-
ment limité à zéro lorsque cette valeur de seuil est
dépassée.

4. Système d’alimentation en gaz selon l’une des re-
vendications 2 ou 3, dans lequel le dispositif de sur-
veillance d’écoulement (12, 54) délimite la au moins
une ligne principale (10, 40) par rapport à la ligne de
liaison (20, 40) reliée à celui-ci.

5. Système d’alimentation en gaz selon l’une quelcon-
que des revendications 1 à 4, dans lequel entre au
moins une ligne principale (10, 40) et la ligne d’ali-
mentation de groupe (30) est prévu un dispositif de
clapet antiretour (32, 34) qui est conçu pour permet-
tre un écoulement d’alimentation en gaz pratique-
ment uniquement dans une direction à partir de la
au moins une ligne d’alimentation principale (10, 50)
jusqu’à la ligne d’alimentation de groupe (30).

6. Système d’alimentation en gaz selon la revendica-
tion 5, dans lequel le dispositif de clapet antiretour
(32, 34) délimite au moins une ligne de liaison (20,
40) par rapport à la ligne de liaison de groupe (30).

7. Système d’alimentation en gaz selon l’une quelcon-
que des revendications 1 à 6, dans lequel entre la
ligne d’alimentation de groupe (30) et un consom-
mateur (60) est prévu un dispositif de surveillance
d’écoulement (36) qui est conçu pour limiter l’écou-
lement lorsqu’une valeur de seuil est dépassée,
dans lequel la valeur de seuil dépasse la valeur de
la consommation nominale maximale du consom-
mateur (60), et l’écoulement est pratiquement limité
à zéro lorsque cette valeur de seuil est dépassée.

8. Système d’alimentation en gaz selon l’une quelcon-
que des revendications 2 à 7, dans lequel le dispositif
de surveillance d’écoulement (12, 54, 36) est cons-
titué d’une soupape à ressort, et dans lequel la valeur
de seuil peut être prédéterminée en dimensionnant
le ressort.

9. Système d’alimentation en gaz selon l’une quelcon-
que des revendications 2 à 8, dans lequel le dispositif
de surveillance d’écoulement (12, 54, 36) et/ou le
dispositif de clapet antiretour (32, 34) comportent/
comporte une soupape (75), un dispositif de déter-
mination de rapport de pression (71) pour déterminer
le rapport de pression d’une pression en amont et
en aval de la soupape, et un dispositif de commande
de soupape (77), dans lequel le dispositif de com-
mande de soupape (77) est conçu pour commander
la soupape sur la base du rapport de pression dé-
terminé.
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10. Système d’alimentation en gaz selon l’une quelcon-
que des revendications 1 à 9, muni d’un dispositif de
surveillance central qui est conçu pour actionner des
soupapes existantes sur la base de positions et/ou
de pressions de soupape dans le système d’alimen-
tation en gaz.

11. Système d’alimentation en gaz selon l’une quelcon-
que des revendications 1 à 10, dans lequel le sys-
tème d’alimentation en gaz est un système d’alimen-
tation en oxygène.

12. Système d’alimentation en gaz selon l’une quelcon-
que des revendications 1 à 11, dans lequel le con-
sommateur est un masque à gaz ou à oxygène, ou
un groupe de masques à gaz ou à oxygène pour des
passagers.

13. Avion comportant un système d’alimentation en gaz
(1) selon l’une quelconque des revendications 1 à
12.

14. Avion selon la revendication 13, dans lequel la pre-
mière ligne d’alimentation principale (10) est agen-
cée au-dessus d’une zone de cabine de passagers
(101) et la seconde ligne d’alimentation (50) est
agencée au-dessous d’une zone de cabine de pas-
sagers (101).

15. Avion selon l’une des revendications 13 ou 14, dans
lequel le système d’alimentation en gaz est agencé
dans une zone de l’avion (100) qui est désignée zone
dans laquelle peuvent pénétrer, en cas de dysfonc-
tionnement, des pièces qui se sont détachées de
groupes moteurs.
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