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Description

[0001] The present invention relates to an avalanche
rescue system comprising a carrying system adapted to
be carried on a user’s torso and an air bag module to be
carried by the carrying system, said air bag module hav-
ing a plurality of air bags, said air bags being collapsed
in a normal state and expanded in an activated state, and
further having an inflation apparatus being connected to
the air bags to provide compressed gas to the air bags
to inflate and expand the air bags.

[0002] The development of avalanche rescue systems
has progressed significantly during the last few years
which is mainly induced by increased popularity of differ-
ent types of alpine activities, in particular ski touring and
snowshoe walking. In order to avoid victims of an ava-
lanche to be buried under snow and to ensure reasonable
rescue chances, air bag systems are known in the art
which comprise inflatable balloon-type air bags attached
to a backpack or a harness carried by the user, said air
bags being inflated in case of an avalanche accident, for
example by means of a gas generator.

[0003] Anavalanche rescue system ofthe above-men-
tioned type is for example known from EP 0 957 994 B1
which discloses a backpack having two air bags on lateral
opposite sides of the backpack and aninflation apparatus
for inflating both air bags in the event of an emergency.
By means of two air bags on lateral opposite sides, it is
possible to have sufficient buoyancy and symmetric
buoyancy when caught in an avalanche in addition to
some protection against side impact as well as an effect
of stabilization of the user during fall. However, inflating
two air bags completely requires a large amount of gas
and therefore a relatively heavy inflation apparatus. Fur-
thermore, side air bags cannot offer an adequate protec-
tion of the user’s chest or back and when the user gets
buried under the snow, there can be a situation where
the snow gets packed closely to the user’s chest and
back to obstruct or even block breathing.

To address the latter of the above problems, it could be
conceived to use a larger air bag which not only covers
the lateral sides but which extends across the sides and
the back of the user in the expanded state. However, this
would increase the interior volume of the air bags even
more and thus, would require a very large inflation ap-
paratus. A further avalanche rescue air bag is disclosed
in WO 2013/174444 A2. An air bag system with multiple
air bag chambers is disclosed in WO 2010/140176 A1,
which discloses smaller air bags which do not give suf-
ficient buoyancy during an avalanche. In view of the
above circumstances, itis an object of the presentinven-
tion to provide an avalanche rescue system of the above-
mentioned type which has a favourably buoyancy to re-
liably keep the victim above the snow or in higher areas
of the snow, whereas sufficient room for breathing is en-
sured in case that the victim nevertheless gets buried
under the snow.

[0004] This objectis achieved by an avalanche rescue
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system comprising an avalanche rescue system com-
prising a carrying system adapted to be carried on ausers
torso, and an air bag module to be carried by the carrying
system, said air bag module having a first air bag, a sec-
ond air bag and a third air bag, said air bags being col-
lapsed in a normal state and expanded in an activated
state, an inflation apparatus being connected to the air
bags to provide compressed gas to the air bags to inflate
and expand the air bags, wherein the first air bag is adapt-
ed to expand at a first lateral side of the users torso, the
second air bag is adapted to expand at a second lateral
side of the users torso and the third air bag is adapted
to expand in front of a chest or behind a back of the users
torso.

According to an important feature of the present inven-
tion, the avalanche rescue system comprises three sep-
arate air bags dedicated for a certain purpose. In partic-
ular, the first and second air bags are disposed on the
lateral sides of the user to ensure sufficient buoyancy
and stabilization of the user during fall, whereas the third
airbag has a dedicated function to provide sufficientroom
for breathing if the victim gets buried under the snow.
The particular advantage of having three dedicated air
bags is that the volumes of the air bags and the inflation
and deflation characteristics of the air bags can be adapt-
ed to the specific purpose of each of the air bag. In par-
ticular, the third air bag arranged in front of the chest or
behind the back of the user’s torso does not need to have
a large volume as it is not the purpose of this air bag to
provide buoyancy but just to ensure some gap between
the snow and the chest/back of the user to allow some
room for breathing.

[0005] It should be noted that the inventors of the
present invention have overcome the prejudice that in-
creasing the number of air bags to enhance protection
of the user in all directions allegedly is no realistic option
in view of the large overall volume of the air bags to be
filled by the inflation apparatus. Instead, the inventors
have recognized that the function of mechanical protec-
tion and ensuring room for breathing is to be distin-
guished from the function of providing buoyancy as far
as the requirements of the internal volume of the air bags
is concerned. Thus, by providing three separate air bags
at certain dedicated positions around the user’s torso, it
becomes possible for the designer of the avalanche res-
cue system to choose different configurations for each
of the three air bags such as to achieve sufficient buoy-
ancy and chest/back protection on the one hand and a
limited overall air bag volume on the other hand.

[0006] Inthe expanded state, the third air bag may ex-
tend over substantially the entire area of the chest or
back of the user’s torso and each of the first and second
air bags may still have an interior volume greater than
that of the third air bag. Thus, the third air bag may have
an expanded form that is rather flat or plate-shaped such
as to cover virtually the entire area of the chest or back
while keeping the overall interior volume of the third air
bag relatively small as compared to the first and second
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air bags.

[0007] The carrying system may be a backpack and
the air bag module may be connected to the backpack
such that the first and second air bags, in the activated
state, expand at laterally opposite sides of the backpack.
A detachable connection can be realised by a connection
system having two connecting means that can be con-
nected or disconnected by a user, preferably without re-
quiring any tools or the like, whereas the connection
means have a predetermined relative position in the con-
nected state. One of the connection means can be pro-
vided at the air bag module and the second connection
means can be provided at the backpack. The connection
system could be a Velcro system or any other suitable
connection system known as such.

[0008] Furthermore, if the carrying system is a back-
pack, such backpack may comprise arigid protector plate
extending across at least a half of the user’s back and
which preferably is provided at the rear side of the back-
pack or forms the rear side of the backpack. A rigid pro-
tector plate not only provides mechanical protection in
the event of a fall of the user onto a rock or the like, but
also advantageously cooperates with the air bag module
in order to distribute a shock and mechanical impact over
a larger area. If the protector plate is provided at the rear
side of the backpack or forms the rear side of the back-
pack, this plate can have a double function as a structural
element of the backpack as well as a protective element.
Furthermore, the third air bag may be disposed between
the back of the user’s torso and the protector plate such
that the protector plate can also protect the third air bag
against damage in case of an accident. A rigid protector
plate can further assist a defined way of expansion of at
least one of the air bags in order to ensure that the air
bag (s) expand to a predetermined shape. In another
embodiment, the protector plate may be disposed be-
tween the back of the user’s torso and the first and/or
second air bag in the normal state. In such embodiment,
a mechanical shock or pressure induced at the time of
activation of the air bag module can be relieved and dis-
tributed over the area of the rigid protector plate and in-
troduction of such shock or pressure into the back of the
user can be diminished.

[0009] In a further preferred embodiment of the ava-
lanche rescue system, the above-mentioned protector
plate can have atleast one depression adapted to receive
one of the first and the second air bags or both air bags
therein.

The arrangement of at least one air bag in a depression
of the rigid plate not only allows an improved and more
stable fixation of the air bag, but also can assist inflation
and expansion of the air bag along a predetermined di-
rection outwardly of the depression, and thus, ensure
that the air bag expands to a predetermined shape and
at a predetermined position. Preferably, the first air bag
is disposed in a first depression of the protector plate and
the second air bag is disposed in a separate second de-
pression of the protector plate, said first and second de-
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pressions being arranged laterally next to one another
on the rear side of the protector plate.

[0010] Inapreferred embodiment of the presentinven-
tion, it is conceived that at least the first and second air
bags each comprise an expandable frame, said frame
being composed of a plurality of tube portions, wherein
the interior of the tube portions are interconnected with
one another and with the inflation apparatus to allow gas
communication between them such as to expand the
frame by introducing compressed gas from the inflation
apparatus into the tube portions, wherein the external
walls of the tube portions are interconnected with one
another by web portions, such that the frame and the
web portions, in a normal state, are folded and collapsed,
whereas, in an expanded state, the frame and the web
portions together define an air bag wall enclosing an air
bag interior, wherein said air bag interior has a volume
greater than a total volume of the interior of the tube por-
tions. With such arrangement, the inflation apparatus on-
ly needs to inflate and expand the tube portions such as
to expand the frame of the air bag, whereas the major
part of the overall air bag volume, i. e. the air bag interior
which is surrounded by the frame and the web portions,
is filled by ambient air sucked into the interior of the air
bag when the frame expands. Accordingly, ambient air
is used to fill the interior of the air bag and the inflator
only needs to provide a sufficient amount of gas in order
to inflate the tube portions of the frame. As a result, suf-
ficient buoyancy can be provided by a relatively large air
bag, whereas only a smaller inflation apparatus is re-
quired.

[0011] Preferably, the tube portions and the inflation
apparatus of the air bag of the above-mentioned type are
hermetically sealed with respect to the air bag interior
and with respect to the external ambience of the ava-
lanche rescue system, such that any suitable gas can be
used to filland expand the frame without considering the
impact of this gas to the breathing environment of the
user and the environment of the avalanche rescue sys-
tem itself.

[0012] Further, the inside of the tube portions may be
connectedtothe airbaginterior through atleast one valve
in order to enable a discharge of the gas contained in the
inside of the tube portions into the air bag interior, such
that the air bag frame can deflate after a predetermined
time after the activation of the air bag and some space
for breathing and/or moving can be provided to a victim
buried by an avalanche.

[0013] It is further preferred that each of at least the
first and the second air bags comprises a valve to control
passage of air between the interior and the external of
the air bag, said valve being adapted to be open during
the expansion of the air bag to allow ambient air to enter
the interior of the air bag and to restrict discharge of air
from the interior of the air bag for at least a predetermined
time after the activation of the air bag. Such valve allows
to keep the ambient air that has been sucked into the
interior of the air bag during expansion of the frame inside
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the air bag even if some pressure is exerted onto the air
bag during the avalanche accident, for example due to
the weight of the snow or the weight of the user. It is to
be noted that also a plurality of valves may be provided
to control the passage of air between the interior and the
external of the air bag.

[0014] Basically, asimple one-way valve would be suf-
ficient for the above-mentioned purpose such that ambi-
ent air will be sucked in during expansion of the frame
and will not be released any more from the interior of the
air bag. However, it may be advantageous to choose a
valve which is adapted to allow orincrease the discharge
of air from the interior of the air bag at a predetermined
time after the activation of the air bag such that the de-
flating air bag provides increasing room for the victim to
move and/or ambient air released from the valve can be
used as breathing air for the victim if he/she is buried
under the snow. For the latter purpose, the valve may be
disposed in a portion of the first or second air bag facing
the head of the user carrying the air bag module. Also,
some type of channel or tubing could be provided to ex-
tend from the valve to a region near the head of the user
in order to supply breathing air fromthe airbag to the user.
[0015] Inanother preferred embodiment of the present
invention, it is conceived that at least one web portion of
the first and/or second air bag comprise micro holes, the
dimension of the micro holes being adapted to allow the
discharge of air from the interior of the air bag in a pre-
determined time period after the activation of the air bag.
As a result of the discharge of air, the air bag can deflate
and again provide some increasing space for an ava-
lanche victim to move and/or breathe.

[0016] The above-mentioned effects of reducing the
amount of required gas from the inflation apparatus and
supplying breathing air to the victim after expansion of
the air bag will become particularly pronounced if the air
bag interior of each of at least the first and second air
bags, in the expanded state, is filled mainly or exclusively
by ambient air.

[0017] In an embodiment of the present invention, the
third air bag may be configured in the same manner as
noted above for the first and second air bags, i. e. it can
have an expandable frame having multiple tube portions
and web portions. However, it is preferred that the third
air bag is connected to the inflation apparatus such that,
in the expanded state, the interior of the third air bag is
substantially completely filled with gas produced by the
inflation apparatus. In particular, since the third air bag
may have an interior volume smaller than that of each of
the first and second air bags, a more simple air bag struc-
ture can be adequate and can help to reduce the manu-
facturing costs of the system.

[0018] Likewise, the third air bag may comprise a valve
adapted to allow or increase the discharge of gas from
the interior of the third air bag at a predetermined time
after the activation of the third air bag wherein the valve
is preferably disposed in a portion of the third air bag
facing away from the head of the user carrying the air
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bag module. Accordingly, by slow deflation of the third
air bag, room can increasingly be provided for the user
to move and to breath. If the valve faces away from the
head of the user, the inflation apparatus can use any
suitable gas which might not necessarily be breathable
gas such that the freedom of design with respect to the
inflation apparatus can be increased.

[0019] Inall embodiments of the presentinvention, the
inflation apparatus may comprise a gas source, prefer-
ably a CO, source. An inflation apparatus adapted to
introduce a gas, preferably CO, under pressure into the
at least one air bag can have high reliability over a long
period of time and can ensure fast and reliable inflation
of the air bag.

[0020] A preferred embodiment of the present inven-
tion will be explained in greater detail in the following
based on the enclosed figures, wherein

Figure 1  is a back view of a user carrying an ava-
lanche rescue system according to the em-
bodiment of the present invention,

Figure 2 is an enlarged view of the backpack shown
in figure 1,

Figure 3  is a cross sectional view of an air bag of the
embodiment according to a cross section A-
Ain Fig. 1, and

Figure 4 is a perspective back view of the avalanche
rescue system of the embodiment in an ex-
plosion view.

[0021] An avalanche rescue system according to the
preferred embodiment of the present invention is denoted
by reference sign 10 in the Figures and comprises a car-
rying system 12 adapted to be carried by a user 14, and
an air bag module 16, said air bag module 16 having first
and second air bags 18-1, 18-2 as well as a third air bag
18-3, and an inflation apparatus 20 connected to the air
bags 18-1, 18-2 and 18-3 to provide compressed gas to
them to expand these air bags. An expanded state of the
first air bag 18-1 and the second air bag 18-2 is shown
in Figures 1 and 2 in solid lines, whereas an expanded
state of the third air bag 18-3 is shown in dashed lines in
Figure 1. In a normal, non-activated state, all three air
bags 18-1, 18-2 and 18-3 are deflated and folded or col-
lapsed such as to be packed inside or at the carrying
system 12. As can be seen in the figures, the first and
second air bags 18-1 and 18-2 are disposed on laterally
opposite sides of the carrying system. For example, the
first air bag 18-1 is a left air bag disposed on a left side
of the carrying system 12 and the second air bag 18-2 is
a right air bag disposed on the right side of the carrying
system 12. The third air bag 18-3 is disposed behind the
back of the user 14 such that it covers the back of the
user 14 in the expanded state.

[0022] In the illustrated embodiment, the carrying sys-
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tem 12 may have shoulder straps 22 and 24 to carry the
system on shoulders of the user 14, and further may have
a hip belt 26 to be attached at a hip of the user 14. The
major parts of the system are carried on the back of the
user 14 such that the carrying system 12 forms a back-
pack with the inflation apparatus 20 being arranged in-
side the backpack and the first and second air bags 18-1,
18-2 being adapted to inflate and expand outside of the
backpack at laterally opposite sides thereof.

[0023] The first air bag 18-1 may be configured with a
frame-web-structure as will be described below in more
detail. The second air bag 18-2 preferably has the same
frame-web-structure as the first air bag 18-1.

[0024] In particular, the frame-web-structure compris-
es a frame of tube portions 28, wherein the tube portions
28 are made of flexible material suitable for beinginflated,
such as conventional textile materials used for conven-
tional air bags. Thus, the tube portions 28 can be folded
and collapsed in a deflated state and the interior of the
tube portions 28 communicate with one another as well
as with the inflation apparatus 20 to allow introduction of
compressed air into the tube portions 28. The frame of
tube portions 28 will then expand to a predetermined
shape of a three dimensional grid or net that surrounds
and encloses an interior 30 of the air bag 18-1. In the
specific embodiment, for example, the overall shape of
the first air bag 18-1 is substantially cylindrical having a
cylinder axis C directed in a vertical direction or at a small
angle relative to the vertical direction. The frame defining
such shape may comprise tube portions 28 running in a
circumferential direction of the cylinder, i. e. in the form
of a plurality of horizontal circular rings 31, as well as
substantially linear tube portions 32 extending substan-
tially parallel to the cylinder axis C and thereby crossing
the circular rings 31 to form knots 33. In the knots 33, the
circular rings 31 and the linear tube portions 32 are like-
wise interconnected with one another to be in gas com-
munication with one another. Thus, the circular rings 31
and the linear tube portions 32 form a grid or net of gen-
erally cylindrical shape having a number of knots 33 at
which the individual tube portions 28 are in gas commu-
nication with one another.

[0025] Web portions 34 extend between adjacent par-
allel tube portions 28. Thus, the aperture regions of the
grid or net are completely filled by the web portions 34.
The web portions 34 may be formed of the same material
as used for the tube portions 28. In fact, as shown in Fig.
3, an integral layer may form an external wall 36 of at
least one tube portion 28 as well as a web portion 34. In
the illustrated embodiment, furthermore an inner wall 38
of at least one tube portion 28 and an inner wall 40 of an
adjacent web portion 34 are formed by an integral inner
layer. More preferably, the whole air bag 18-1 is formed
by an outer layer of substantially cylindrical shape in the
expanded state and an inner layer of substantially cylin-
drical shape in the expanded state, wherein the outer
layer and the inner layer are fixed to one another in a
gas-tight manner at the web portions 34, whereas they
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are separated at the tube portions 28.

[0026] By the above-described or any other suitable
configuration, an air bag 18-1 is formed having a gas-
tight shell, wherein the only gas communication between
the interior 30 of the air bag 18-1 and the ambient air is
allowed through a valve 42 arranged in the shell of the
air bag 18-1, for example in an upper front part of the air
bag 18-1. Thus, upon activation of the air bag 18-1, if
pressurized gas is charged by the inflation apparatus 20
into the tube portions 28 to expand the inflatable frame,
ambient air is sucked through valve 42 into the interior
30 of air bag 18-1. Thus, air bag 18-1 is mainly inflated
by ambient air. In other words, the overall volume of gas
introduced into the tube portions 28 is smaller than the
volume of sucked-in ambient air in the interior 30 of the
air bag 18-1 as can be seen in figure 3. As a result, the
gas volume to be provided by the inflation apparatus 20
can be kept at a minimum, whereas the air bag 18-1 can
be provided with a sufficient overall gas volume and size
to achieve sufficient floating and buoyancy during an av-
alanche accident.

[0027] Valve 42 may preferably be provided in an up-
per part of the first air bag 18-1, in particular in an upper
front portion of the air bag 18-1 facing the head of the
user. Furthermore, valve 42 is preferably adapted to open
and release air from the interior 30 of the first air bag 18-1
at some pointin time after the inflation of the air bag 18-1.
As a result, when the user gets packed under the snow,
air from the interior 30 of air bag 18-1 can be blown to-
wards the head of the user to provide breathing air. It is
to be noted that the interior 30 of airbag 18-1 is preferably
only filled by ambient air such that it can be fully used as
breathing air for the user, whereas the gas provided by
a gas generator of the inflation apparatus 20 is only filled
into the tube portions 28 of the frame structure and will
not reach the interior 30 of the air bag 18-1. As a result,
itis not necessary to use any specific breathable gas for
inflating the tube portions, but rather a gas optimized for
the performance of the inflation apparatus 20, for exam-
ple a carbon dioxide containing gas, may be used.
[0028] The third air bag 18-3 may further have a valve
44 which is closed upon inflation of the third air bag 18-3
and which opens after a predetermined time after the
activation of the air bag system such as to release gas
from the interior of the third air bag 18-3. Since the interior
of the third air bag 18-3 is inflated by compressed gas
from the inflation apparatus 20, itis preferable to provide
the valve 44 at a bottom part of the third air bag 18-3
such as to face away from the head of the user. In such
configuration a gas may be used for inflating the air bags
which is not optimized for breathing but is rather opti-
mized for the operation of the inflation apparatus 20.
[0029] As noted above, the second air bag 18-2 can
be configured in the same way as the first air bag 18-1.
Furthermore, the third air bag 18-3 could be configured
in the same way as the first air bag 18-1, although a
different configuration as described below is preferable.
For example, as illustrated in figure 4, the third air bag
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18-3 may have a flat configuration in the expanded state
such that dimensions in the forward-backward direction
of the third air bag 18-3 with respect to the user are small-
er than the dimensions in vertical and lateral directions.
The purpose of the third air bag 18-3 is to provide and
ensure some space in the region of the user’s torso to
give the user some freedom to breath when packed under
the snow. Thus, the overall volume of the third air bag
18-3 may be smaller than that of the first and second air
bags 18-1 and 18-2, respectively, because the latter are
supposed to provide sufficient buoyancy. It is therefore
possible to inflate the third air bag 18-3 completely by
compressed gas from the inflation apparatus 20 and a
frame structure as described above for the first air bag
18-1 can be dispensed with. Thus, the third air bag 18-3
can be manufactured by a simple one-layered air bag
shell, for example having only one air bag chamber,
wherein the interior of the third air bag 18-3 is to be in-
flated completely by the inflation apparatus 20.

[0030] Intheillustrated example, the third air bag 18-3
is provided at a back of the user and is thus included in
the backpack-type carrying system 22. As an alternative
or in addition to the third air bag 18-3 at the back of the
user’s torso, it is conceivable to provide an air bag 18-4
at the chest of the user’s torso, which is connected to the
inflation apparatus 20 or to its own inflation apparatus
and is adapted to expand in the event of an emergency.
[0031] Figure 4 illustrates additional preferred features
of the avalanche rescue system according to the pre-
ferred embodiment which provide additional advantages
but do not necessarily have to be provided to achieve
the before-mentioned effects. It is to be noted that in fig-
ure 4, the first and second air bags 18-1 and 18-2 are
shown in solid lines in a normal, deflated or collapsed
state, and the second air bag 18-2 is - for illustrative pur-
poses - again shown in solid lines in the inflated or ex-
panded state denoted with (18-2). Furthermore, the third
and fourth air bags 18-3, 18-4 are shown in dot lines in
an expanded state, wherein one of the third and fourth
air bags 18-3 and 18-4 may be provided or both of the
air bags 18-3 and 18-4 may be provided as desired. For
illustrative purposes, the third air bag 18-3 and the fourth
air bag 18-4 are additionally illustrated in figure 4 in solid
lines in a normal state (deflated and collapse state).
[0032] For example, a rear part of the backpack-type
carrying system 12 may be formed by a rigid shell 46,
which covers substantially the whole area of the user’s
back or at least a major part of the user’s back. The rigid
shell 46 may provide further mechanical protection of the
user’s back. More preferably, the first and second air
bags 18-1, 18-2, in a collapsed state, are attached to a
rear side of the rigid shell 46, i. e. the rigid shell 46 may
be arranged between the air bags 18-1 and 18-2 and the
user. This allows to protect and mechanically shield the
back of the user against shocks emerging upon inflation
of the air bags 18-1 and 18-2.

[0033] Furthermore, the air bags 18-1 and 18-2 may
be disposed in respective depressions 48-1 and 48-2 dis-
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posed on rear lateral sides of the rigid shell 46. Thus, the
left or first air bag 18-1 may be disposed in a left depres-
sion 48-1 and the right or second air bag 18-2 may be
disposed in a right depression 48-2 of the rigid shell 46.
This arrangement allows not only a stable and reliable
fixation of the air bags 18-1, 18-2, but also assists proper
inflation of the air bags 18-1, 18-2 since the depressions
48-1, 48-2 will guide the air bag expansion towards de-
fined directions to the rear left and the rear right, respec-
tively.

[0034] It can further be seen in figure 4 that an ava-
lanche probe 50 and an avalanche shovel 52 are prefer-
ably integrated into the carrying system 12, in particular
inside a bag of the backpack-type carrying system 12
between the rigid shell 46 and a front part 54 of the car-
rying system 12 which is carried directly at the user’s
back by means of the belts 22, 24 and 26. Furthermore,
the inflation apparatus 20 and maybe the third air bag
18-3 are also integrated in such bag.

[0035] The operation of the avalanche rescue system
accordingtothe preferred embodimentis explained brief-
ly in the following. In the event of an emergency, in par-
ticular an avalanche accident, the avalanche rescue sys-
tem is activated by a manual operation of the user or
automatically by a sensor system that detects such event
(forexample by virtue of a noise sensor or an acceleration
sensor). Thereupon, the inflation apparatus 20 starts to
fill compressed gas from a gas generator or a gas tank,
preferably a compressed CO, tank, into the tube portions
28 of the first and second air bags 18-1 and 18-2 as well
as into the interior of the third air bag 18-3 such that the
frame structures of the first and second air bags 18-1,
18-2 and the the third air bag 18-3 expand. The expansion
of the frame structure of the first and second air bags
18-1, 18-2 causes ambient air to be sucked in through
valve 42 into the interior 30 until both air bags 18-1, 18-2
reach their full expanded size. Valve 42, at this point in
time, blocks or restricts the discharge of ambient air from
the interior 30 such that the air bags 18-1, 18-2 keep their
expanded shape even under the influence of external
pressure from the snow. Thus, the user is able to float
over the snow or at least to stay in higher regions of the
snow.

[0036] If the user nevertheless gets buried deeper un-
der the snow in a region where he/she cannot come free
by his/her own, at the time of being immobilized under
the snow, the three air bags 18-1, 18-2 and 18-3 are still
inflated due to the operation of the valves 42 and 44.
Only after some time, for example after several minutes,
the valves 42 and 44 will open to allow some deflation of
the air bags. Air being discharged from the interior 30 of
the first and second air bags 18-1 and 18-2 may reach
the head of the user to assist breathing. Furthermore,
opening the valve 44 of the third air bag 18-3 leads to a
deflation of the third air bag 18-3 such as to provide space
around the user’s torso to assist breathing further. How-
ever, the gas discharged from the third air bag 18-3 is
preferably expelled in a direction away from the user’s
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head such as to allow some sort of gas suitable for the
inflation apparatus 20 and not necessarily being breath-
able to be used as a filling gas for the third air bag 18-3.
As an alternative, of course the gas produced by the in-
flation apparatus 20 may also be breathable gas and the
valve 44 may then be arranged at a position facing the
head of the user.

Claims

1. Avalanche rescue system (10) comprising a carrying
system (12) adapted to be carried on a users torso,
and
an air bag module (16) to be carried by the carrying
system (12), said air bag module (16) having

- a first air bag (18-1), a second air bag (18-2)
and a third air bag (18-3, 18-4), said air bags
being collapsed in a normal state and expanded
in an activated state,

- an inflation apparatus (20) being connected to
the air bags to provide compressed gas to the
air bags to inflate and expand the air bags,

wherein the first air bag (18-1) is adapted to expand
at a first lateral side of the users torso, the second
air bag (18-2) is adapted to expand at a second lat-
eral side of the users torso and the third air bag (18-3,
18-4) is adapted to expand in front of a chest or be-
hind a back of the users torso.

2. Avalanche rescue system (10) according to claim 1,
characterized in that in the expanded state the third
air bag (18-3) extends over substantially the entire
area of the chest or back of the users torso and each
of the first and second air bags (18-1, 18-2) has an
interior volume greater than that of the third air bag
(18-3).

3. Avalanche rescue system (10) according to claim 1
orclaim 2, characterized in that the carrying system
(12) is a backpack and the air bag module (16) is
detachably connected to the backpack such that the
firstand second air bags (18-1, 18-2), in the activated
state, expand at laterally opposite sides of the back-
pack.

4. Avalanche rescue system (10) according to at least
one of the preceding claims, characterized in that
the carrying system (12) is a backpack and the back-
pack further comprises a rigid protector plate (46)
extending across at least a half of the users back
and which preferably is provided at a rear side of the
backpack or forms the rear side of the backpack.

5. Avalanche rescue system (10) according to claim 4,
characterized in that the third air bag (18-3) is dis-
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10.

posed between the back of the users torso and the
protector plate (46), whereas the protector plate (46)
is disposed between the back of the users torso and
the first and second air bag (18-1, 18-2) in the normal
state.

Avalanche rescue system (10) according to at least
one of the preceding claims, characterized in that
at least the first and second air bags (18-1, 18-2)
each comprise an expandable frame, said frame be-
ing composed of a plurality of tube portions (28),
wherein the interior of the tube portions (28) are in-
terconnected with one another and with the inflation
apparatus (20) to allow gas communication between
them such as to expand the frame by introducing
compressed gas from the inflation apparatus (20)
into the tube portions (28),

wherein the external walls (36) of the tube portions
(28) are interconnected with one another by web por-
tions (34), such that the frame and the web portions
(34), in a normal state, are folded and collapsed,
whereas, in an expanded state, the frame and the
web portions (34) together define an air bag wall en-
closing an air bag interior (30), wherein said air bag
interior (30) has a volume greater than a total volume
of the interior of the tube portions (28).

Avalanche rescue system (10) according to claim 6,
characterized in that the tube portions (28) and the
inflation apparatus (20) are hermetically sealed with
respect to the air bag interior (30) and with respect
to the external ambience of the avalanche rescue
system (10).

Avalanche rescue system (10) according to claim 6
or claim 7, characterised in that the inside of the
tube portions (28) is connected to the air bag interior
(30) through at least one valve.

Avalanche rescue system (10) according to at least
one of the preceding claims, characterized in that
each of at least the first and second air bags (18-1,
18-2) comprises a valve (42) to control passage of
air between the interior (30) and the external of the
air bag (18-1, 18-2), said valve (42) being adapted
to be open during the expansion of the air bag to
allow ambient air to enter the interior (30) of the air
bag and to restrict discharge of air from the interior
(30) of the air bag for at least a predetermined time
after the activation of the air bag.

Avalanche rescue system (10) according to claim 9,
characterized in that the valve (42) is adapted to
allow orincrease the discharge of air from the interior
(30) of the air bag (18-1, 18-2) at a predetermined
time after the activation of the air bag, wherein the
valve (42) is preferably disposed in a portion of the
first or second air bag (18-1, 18-2) facing the head
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of the user carrying the air bag module (16).

Avalanche rescue system (10) according to any of
the preceding claims, characterised in that at least
one web portion (34, 40) of the first and/or second
air bag (18-1, 18-2) comprises micro holes, the di-
mension of the micro holes being adapted to allow
the discharge of air from the interior (30) of the air
bag (18-1, 18-2) in a predetermined time period after
the activation of the air bag.

Avalanche rescue system (10) according to at least
one of the preceding claims, characterized in that,
in the expanded state, the air bag interior of each of
at least the first and second air bags (18-1, 18-2) is
filled mainly or exclusively by ambient air.

Avalanche rescue system (10) according to at least
one of the preceding claims, characterized in that
the interior of the third air bag (18-3, 18-4) is con-
nected to the inflation apparatus (20), such that, in
the expanded state, the interior of the third air bag
(18-3, 18-4) is substantially completely filled with gas
produced by the inflation apparatus (20).

Avalanche rescue system (10) according to at least
one of the preceding claims, characterized in that
the third air bag (18-3, 18-4) comprises a valve (44)
adapted to allow or increase the discharge of gas
from the interior of the third air bag (18-3, 18-4) at a
predetermined time after the activation of the third
air bag, wherein the valve is preferably disposed in
a portion of the third air bag facing away from the
head of the user carrying the air bag module (16).

Avalanche rescue system (10) according to at least
one of the preceding claims, characterized in that
the inflation apparatus (20) comprises a gas source,
preferably a CO2 source.

Patentanspriiche

1.

Lawinenrettungssystem (10), das ein Tragersystem
(12) aufweist, das dazu ausgelegt ist, am Korper ei-
nes Benutzers getragen zu werden, und

ein Airbag-Modul (16), das vom Tragersystem (12)
zu tragen ist, wobei das Airbag-Modul (16) aufweist:

- einen ersten Airbag (18-1), einen zweiten Air-
bag (18-2) und einen dritten Airbag (18-3, 18-4),
wobei die Airbags im normalen Zustand zusam-
mengefaltet und im aktivierten Zustand expan-
diert sind,

- eine Aufblasvorrichtung (20), die mit den Air-
bags verbunden ist, um den Airbags Druckgas
zuzufiihren, um die Airbags aufzublasen und zu
expandieren, wobeider erste Airbag (18-1) dazu
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ausgelegt ist, an einer ersten Lateralseite vom
Rumpf des Benutzers zu expandieren, der zwei-
te Airbag (18-2) dazu ausgelegt ist, an einer
zweiten Lateralseite vom Rumpf des Benutzers
zu expandieren, und der dritte Airbag (18-3,
18-4) dazu ausgelegt ist, vor einer Brust oder
hinter einem Riicken vom Rumpf des Benutzers
zu expandieren.

Lawinenrettungssystem (10) nach Anspruch 1, da-
durch gekennzeichnet, dass im expandierten Zu-
stand sich der dritte Airbag (18-3) tber im Wesent-
lichen den gesamten Bereich von Brust oder Riicken
des Korpers des Benutzers erstreckt, und jeder der
erstenund zweiten Airbags (18-1, 18-2) ein gréReres
Innenvolumen hat als jenes des dritten Airbags
(18-3).

Lawinenrettungssystem (10) nach Anspruch 1 oder
Anspruch 2, dadurch gekennzeichnet, dass das
Tragersystem (12) eine Rlckentrage ist und das Air-
bag-Modul (16) an der Riickentrage abnehmbar an-
gebrachtist, so dass die ersten und zweiten Airbags
(18-1, 18-2) im aktivierten Zustand an lateral entge-
gengesetzten Seiten der Riickentrage expandieren.

Lawinenrettungssystem (10) nach zumindest einem
der vorhergehenden Anspriiche, dadurch gekenn-
zeichnet, dass das Tragersystem (12) eine Ricken-
trage ist und die Riickentrage ferner eine starre Pro-
tektorplatte (46) aufweist, die sich Uber zumindest
eine Halfte vom Riicken des Benutzers erstrecktund
die bevorzugt an einer Riickseite der Riickentrage
vorgesehen ist oder die Riickseite der Riickentrage
bildet.

Lawinenrettungssystem (10) nach Anspruch 4, da-
durch gekennzeichnet, dass der dritte Airbag
(18-3) zwischen dem Riicken des Koérpers des Be-
nutzers und der Protektorplatte (46) angeordnet ist,
wohingegen die Protektorplatte (46) zwischen dem
Ricken des Koérpers des Benutzers und dem ersten
und zweiten Airbag (18-1, 18-2) im normalen Zu-
stand angeordnet ist.

Lawinenrettungssystem (10) nach zumindest einem
der vorhergehenden Anspriiche, dadurch gekenn-
zeichnet, dass zumindest die ersten und zweiten
Airbags (18-1, 18-2) jeweils einen expandierbaren
Rahmen aufweisen, wobei der Rahmen aus einer
Mehrzahl von Schlauchabschnitten (28) aufgebaut
ist,

wobei Innenrdume der Schlauchabschnitte (28) mit-
einander und mit der Aufblasvorrichtung (20) ver-
bunden sind, um eine Gasverbindung zwischen sich
zu erlauben, um den Rahmen durch Einleiten von
Druckgas von der Aufblasvorrichtung (20) in die
Schlauchabschnitte (28) zu expandieren,
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wobei die AuRenwéande (36) der Schlauchabschnitte
(28) durch Tuchabschnitte (34) derart miteinander
verbunden sind, dass der Rahmen und die Tuchab-
schnitte (34) im normalen Zustand gefaltet und kol-
labiert sind, wohingegen im expandierten Zustand
derRahmen und die Tuchabschnitte (34) zusammen
eine Airbagwand definieren, die einen Airbaginnen-
raum (30) umschlielt, wobei der Airbaginnenraum
(30) ein grofReres Volumen hat als ein Gesamtvolu-
men des Innenraums der Schlauchabschnitte (28).

Lawinenrettungssystem (10) nach Anspruch 6, da-
durch gekennzeichnet, dass die Schlauchab-
schnitte (28) und die Aufblasvorrichtung (20) im Be-
zug auf den Airbaginnenraum (30) und im Bezug auf
die AuBenumgebung des Lawinenrettungssystems
(10) hermetisch verschlossen sind.

Lawinenrettungssystem (10) nach Anspruch 6 oder
Anspruch 7, dadurch gekennzeichnet, dass die In-
nenseite der Schlauchabschnitte (28) mit dem Air-
baginnenraum (30) durch zumindest ein Ventil ver-
bunden ist.

Lawinenrettungssystem (10) nach zumindest einem
der vorhergehenden Anspriiche, dadurch gekenn-
zeichnet, dass jeder der zumindest ersten und zwei-
ten Airbags (18-1, 18-2) ein Ventil (42) aufweist, um
den Durchtritt von Luft zwischen dem Innenraum
(30) und der Auf3enseite der Airbags (18-1, 18-2) zu
steuern, wobei das Ventil (42) dazu ausgelegt ist,
wahrend der Expansion des Airbags zu &6ffnen, um
zu erlauben, dass Umgebungsluftin den Innenraum
(30) des Airbags eintritt, und um die Ausgabe von
Luft von dem Innenraum (30) des Airbags fiir zumin-
dest eine vorbestimmte Zeit nach der Aktivierung
des Airbags zu begrenzen.

Lawinenrettungssystem (10) nach Anspruch 9, da-
durch gekennzeichnet, dass das Ventil (42) dazu
ausgelegt ist, die Ausgabe der Luft vom Innenraum
(30) des Airbags (18-1, 18-2) zu einer vorbestimmten
Zeit nach der Aktivierung des Airbags zu erlauben
oder zu erhéhen, wobei das Ventil (42) bevorzugt in
einem Abschnitt des ersten oder zweiten Airbags
(18-1, 18-2) angeordnet ist, der zum Kopf des das
Airbag-Modul (16) tragenden Benutzers weist.

Lawinenrettungssystem (10) nach einem der vorher-
gehenden Anspriiche, dadurch gekennzeichnet,
dass zumindest ein Tuchabschnitt (34, 40) des ers-
ten und/oder zweiten Airbags (18-1, 18-2) Mikrol6-
cher aufweist, wobei die Abmessung der Mikrol6-
cher dazu ausgelegt ist, die Ausgabe von Luft vom
Innenraum (30) des Airbags (18-1, 18-2) in einer vor-
bestimmten Zeitspanne nach der Aktivierung des
Airbags zu erlauben.
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12.

13.

14.

15.

Lawinenrettungssystem (10) nach zumindest einem
der vorhergehenden Anspriiche, dadurch gekenn-
zeichnet, dass im expandierten Zustand der Innen-
raum des Airbags von jedem der zumindest ersten
und zweiten Airbags (18-1, 18-2) hauptsachlich oder
ausschlieRlich mit Umgebungsluft gefiillt ist.

Lawinenrettungssystem (10) nach zumindest einem
der vorhergehenden Anspriiche, dadurch gekenn-
zeichnet, dass der Innenraum des dritten Airbags
(18-3, 18-4) mit der Aufblasvorrichtung (20) derart
verbunden ist, dass im expandierten Zustand der In-
nenraum des dritten Airbags (18-3, 18-4) im Wesent-
lichen vollstandig mit von der Aufblasvorrichtung
(20) erzeugtem Gas gefilllt ist.

Lawinenrettungssystem (10) nach zumindest einem
der vorhergehenden Anspriiche, dadurch gekenn-
zeichnet, dass der dritte Airbag (18-3, 18-4) ein
Ventil (44) aufweist, das dazu ausgelegt ist, die Aus-
gabe von Gas vom Innenraum des dritten Airbags
(18-3, 18-4) zu einer vorbestimmten Zeit nach der
Aktivierung des dritten Airbags zu erlauben oder zu
erhéhen, wobei das Ventil bevorzugt in einem Ab-
schnitt des dritten Airbags angeordnet ist, der vom
Kopf des das Airbag-Modul (16) tragenden Benut-
zers weg weist.

Lawinenrettungssystem (10) nach zumindest einem
der vorhergehenden Anspriiche, dadurch gekenn-
zeichnet, dass die Aufblasvorrichtung (20) eine
Gasquelle, bevorzugt eine CO,-Quelle, aufweist.

Revendications

Systeéme de sauvetage lors d’avalanches (10) com-
prenant un systéme de transport (12) adapté pour
étre transporté sur le torse d’un utilisateur, et

un module de coussin d’air (16) destiné a étre trans-
porté par le systéeme de transport (12), ledit module
de coussin d’air (16) ayant

- un premier coussin d’air (18-1), un deuxiéme
coussin d’air (18-2) et un troisi€me coussin d’air
(18-3, 18-4), lesdits coussins d’air étant repliés
dans un état normal et déployés dans un état
active,

- un appareil de gonflage (20) étant relié aux
coussins d’air pour fournir du gaz comprimé aux
coussins d’air pour gonfler et déployer les cous-
sins d’air,

danslequelle premier coussin d’air (18-1) estadapté
pour se déployer au niveau d’un premier c6té latéral
du torse de I'utilisateur, le deuxiéme coussin d’air
(18-2) est adapté pour se déployer au niveau d’un
deuxieme cbté latéral du torse de I'utilisateur et le
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troisieme coussin d’air (18-3, 18-4) est adapté pour
se déployer devant une poitrine ou derriére un dos
du torse de l'utilisateur.

Systeéme de sauvetage lors d’avalanches (10) selon
la revendication 1, caractérisé en ce qu’a I'état dé-
ployé, le troisiéme coussin d’air (18-3) s’étend sur
sensiblement toute la zone de la poitrine ou du dos
du torse de l'utilisateur et chacun des premier et
deuxiéme coussins d’air (18-1, 18-2) a un volume
intérieur supérieur a celui du troisieme coussin d’air
(18-3).

Systeéme de sauvetage lors d’avalanches (10) selon
la revendication 1 ou 2, caractérisé en ce que le
systéme de transport (12) est un sac a dos et le mo-
dule de coussin d’air (16) est relié de maniére déta-
chable au sac a dos de sorte que les premier et
deuxiéme coussins d’air (18-1, 18-2), a I'état active,
se déploient au niveau de cbtés latéralement oppo-
sés du sac a dos.

Systeme de sauvetage lors d’avalanches (10) selon
au moins une des revendications précédentes, ca-
ractérisé en ce que le systeme de transport (12)
est un sac a dos et le sac a dos comprend en outre
une plaque de protection rigide (46) s’étendant a tra-
vers au moins une moitié du dos de I'utilisateur et
qui est fournie de préférence au niveau d’un cbté
arriere du sac a dos ou forme le cbté arriere du sac
a dos.

Systeme de sauvetage lors d’avalanches (10) selon
la revendication 4, caractérisé en ce que le troisie-
me coussin d’air (18-3) est disposé entre le dos du
torse de I'utilisateur et la plaque de protection (46),
tandis que la plaque de protection (46) est disposée
entre le dos du torse de I'utilisateur et les premier et
deuxiéme coussins d’air (18-1, 18-2) a I'état normal.

Systeme de sauvetage lors d’avalanches (10) selon
au moins une des revendications précédentes, ca-
ractérisé en ce qu’au moins les premier et deuxié-
me coussins d’air (18-1, 18-2) comprennent chacun
un cadre déployable, ledit cadre étant composé
d’une pluralité de portions de tube (28),

dans lequel I'intérieur des portions de tube (28) sont
reliés I'un a l'autre et a I'appareil de gonflage (20)
pour permettre la communication de gaz entre eux
de fagon a déployer le cadre par introduction de gaz
comprimé de l'appareil de gonflage (20) dans les
portions de tube (28),

dans lequel les parois externes (36) des portions de
tube (28) sont reliées 'une a I'autre par des portions
de tissu (34), de sorte que le cadre et les portions
de tissu (34), dans un état normal, sont pliees et
repliées, tandis que, dans un état déployé, le cadre
et les portions de tissu (34) définissent ensemble
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10.

1.

12.

une paroi de coussin d’air enfermant un intérieur de
coussin d’air (30), dans lequel ledit intérieur de cous-
sin d’air (30) a un volume supérieur a un volume total
de lintérieur des portions de tube (28).

Systeme de sauvetage lors d’avalanches (10) selon
la revendication 6, caractérisé en ce que les por-
tions de tube (28) et 'appareil de gonflage (20) sont
hermétiquement scellés par rapport a l'intérieur de
coussin d’air (30) et par rapport a 'ambiance externe
du systéme de sauvetage lors d’avalanches (10).

Systeme de sauvetage lors d’avalanches (10) selon
la revendication 6 ou la revendication 7,
caractérisé en ce que lintérieur des portions de
tube (28) est relié a l'intérieur de coussin d’air (30)
par au moins une valve.

Systeme de sauvetage lors d’avalanches (10) selon
au moins une des revendications précédentes, ca-
ractérisé en ce que chacun d’au moins les premier
et deuxiéme coussins d’air (18-1, 18-2) comprend
une valve (42) pour commander un passage d’air
entre l'intérieur (30) et I'extérieur du coussin d’air
(18-1,18-2), ladite valve (42) étant adaptée pour étre
ouverte pendantle déploiement du coussin d’air pour
permettre a I'air ambiant d’entrer a 'intérieur (30) du
coussin d’air et restreindre I’évacuation d’air de I'in-
térieur (30) du coussin d’air pour au moins un temps
prédéterminé aprés l'activation du coussin d’air.

Systeme de sauvetage lors d’avalanches (10) selon
la revendication 9, caractérisé en ce que la valve
(42) est adaptée pour permettre ou augmenter I'éva-
cuation d’air de I'intérieur (30) du coussin d’air (18-1,
18-2) a un temps prédéterminé aprés I'activation du
coussin d’air, dans lequel la valve (42) est disposée
de préférence dans une portion du premier ou
deuxiéme coussin d’air (18-1, 18-2) faisant face a la
téte de l'utilisateur transportant le module de coussin
d’air (16).

Systeme de sauvetage lors d’avalanches (10) selon
I'une quelconque des revendications précédentes,
caractérisé en ce qu’au moins une portion de tissu
(34, 40) du premier et/ou deuxiéme coussin d’air
(18-1,18-2) comprend des micro-trous, ladimension
des micro-trous étant adaptée pour permettre I'éva-
cuation d’air de I'intérieur (30) du coussin d’air (18-1,
18-2) dans une période de temps prédéterminée
aprés I'activation du coussin d’air.

Systeme de sauvetage lors d’avalanches (10) selon
au moins une des revendications précédentes, ca-
ractérisé en ce que, a I'état déployé, l'intérieur de
coussin d’air de chacun d’au moins les premier et
deuxiéme coussins d’air (18-1, 18-2) est rempli prin-
cipalement ou exclusivement d’air ambiant.
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Systeéme de sauvetage lors d’avalanches (10) selon
au moins une des revendications précédentes, ca-
ractérisé en ce que l'intérieur du troisi€me coussin
d’air (18-3, 18-4) est relié a I'appareil de gonflage
(20), de sorte que, a I'état déployé, l'intérieur du troi-
siéme coussin d’air (18-3, 18-4) est sensiblement
entierement rempli de gaz produit par I'appareil de
gonflage (20).

Systeme de sauvetage lors d’avalanches (10) selon
au moins une des revendications précédentes, ca-
ractérisé en ce que le troisieme coussin d’air (18-3,
18-4) comprend une valve (44) adaptée pour per-
mettre ou augmenter I'évacuation de gaz de l'inté-
rieur du troisieme coussin d’air (18-3, 18-4) a un
temps prédéterminé aprés l'activation du troisieme
coussin d’air, dans lequel la valve est disposée de
préférence dans une portion du troisieme coussin
d’air tournée a I'opposé de la téte de l'utilisateur
transportant le module de coussin d’air (16).

Systeme de sauvetage lors d’avalanches (10) selon
au moins une des revendications précédentes, ca-
ractérisé en ce que I'appareil de gonflage (20) com-
prend une source de gaz, de préférence une source
de CO2.
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