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(57) Abstract: An airbag (20) for protecting the head of a user in case of an accident is hereby presented. The airbag comprises an
inflatable inner bag (21, 40, 50, 60) surrounded by an outer bag (22), wherein the structure of the outer bag (22) defines the shape
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first chambers (28, 29, 210, 211, 41, 42, 43, 44, 45, 46, 47, 48, 65, 66, 69, 610, 611, 612, 613, 614), each of which elongate first
chambers forms a head protective part when inflated.
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AIRBAG SUITABLE FOR HEAD PROTECTION

TECHNICAL FIELD
The present disclosure relates to airbags. More specifically, the present

invention relates to a wearable airbag for protecting a user's head.

BACKGROUND

Airbags for protection of a person’s head are known in the art, for example
through W02007050024A1 and through WO01/54523A1.

In order to prevent whiplash injuries, the airbag of W02007050024A1 is
inflated in a two-step manner, first around the neck and back head region of a user to
stabilize the neck, and then around the skull and crown part of the user’s head to form a
hood.

In order to prevent whiplash injuries it is of high importance that the airbag is
inflated in a highly predictable manner, independently of external factors, such as the
exact shape of the head of the user and/or the exact folding of the airbag prior to
inflation.

Hence, improved control of the inflation of the airbag would be advantageous.

SUMMARY

An object is to provide an improved airbag for protecting the head of a user. A
specific object is to provide an airbag enabling improved control of the inflation of the
airbag around the user's head in case of an accident.

According to a first aspect, an airbag for protecting the head of a user in case of
an accident is provided. The airbag comprises an inflatable inner bag surrounded by an
outer bag, wherein the structure of the outer bag defines the shape of the airbag when
the inner bag is inflated, and wherein said inner bag comprises a plurality of clongate
first chambers, each of which elongate first chambers forms a head protective part when
inflated.

The elongate first chambers may form protective parts for the frontal, parietal,
and temporal lobes of the skull when inflated. Further, the elongate first chambers may
form protective parts for the neck when inflated.

The inner bag may further comprise a second chamber interconnecting the first

chambers, wherein said second chamber forms a neck protective part when inflated.
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Said second chamber may further form a protective part for the occipital lobe
of the skull when inflated.

The outer bag may comprise a plurality of lateral sections extending between
predefined portions of the outer bag, and wherein each section is accommodating a first
chamber such that the first chamber is prevented to move outside its associated section
when inflated.

Said portions of the outer bag may be formed by means of seams.

The inner bag may comprise at least one passageway through a first or a
second chamber.

Said at least one passageway may be formed as a non-inflatable part of a first
or a second chamber.

Said portions of the outer bag may be attached to each other through said
passageway.

Said sections may be formed by attaching a predefined portion of a first side of
the outer bag with a predefined portion of a second side of the outer bag by means of
seams, glue, or straps.

According to a second aspect, an airbag system is provided comprising an
airbag according to the first aspect of the invention, and an inflation device configured
to inflate fluid into the inner bag.

The inflation device may be configured to inflate fluid into the first chambers
via the second chamber.

The airbag system may further comprise a triggering sensor configured to
detect abnormal movement of a user corresponding to an accident, wherein said
triggering sensor is capable of transmitting a triggering signal to said inflation device.

According to a third aspect, an apparel to be worn around the neck of a user is
provided. The apparel comprises an airbag system according to the second aspect,
wherein the airbag of said airbag system is folded within said apparel prior to inflation.

According to a fourth aspect, a method for providing an apparel for protecting
the head of a user in case of an accident is provided. The method comprises the steps of
providing an airbag system according to the second aspect, and folding the airbag of
said airbag system within said apparel such that the elongate first chambers of said
airbag are unfolded upon inflation in order to expand the airbag to cover the head of the
user.

According to a yet further aspect, an airbag is provided. The airbag comprises

an inner bag suitable for inflation. The inner bag is surrounded by an outer bag and the
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structure of the outer bag defines the shape of the airbag at inflation of the inner bag.
Further, the inner bag comprises a plurality of separate elongate first chambers.

The inner bag may further comprise a second chamber interconnecting the first
chambers.

The outer bag may comprise a section formed by attachment between portions
of the outer bag, and wherein the section is suitable for incorporating at least one of said
plurality of elongate first chambers.

The inner bag may comprise a passageway through a first or a second chamber.

Portions of the outer bag may be attached to each other through said
passageway.

An clongate first chamber may be positioned within the outer bag in a position
for expanding a neck portion of the outer bag.

In a further aspect, an airbag system is provided comprising the above
described airbag and an inflation device configured to inflate fluid into the inner bag.

The inflation device may be configured to inflate fluid into the first chambers

via the second chamber.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows an airbag according to an embodiment in its non-inflated state,
worn by a user.

Fig. 2 shows an airbag according to an embodiment in a nearly fully inflated
state.

Fig. 3 shows a partial cross-sectional view of an airbag according to an
embodiment in a nearly fully inflated state.

Fig. 4 shows an inner bag according to an embodiment in a non-inflated state
laid out flat.

Fig. 5 shows an inner bag according to an embodiment in a non-inflated state
laid out flat.

Fig. 6 shows an inner bag according to an embodiment in a non-inflated state

laid out flat, in conjunction with an inflation device and a protective sleeve.
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DETAILED DESCRIPTION

An idea is to provide a wearable airbag system for use instead of an ordinary
rigid helmet, e.g. when bicycling. Also, an idea is to provide a wearable airbag system
being comfortable to wear. Furthermore, it is an idea to provide a wearable airbag
system that does not obstruct vision or hearing when worn in its non-inflated state.
Moreover, an idea is to provide a wearable airbag system being arranged such that it
does not affect the user's hair style when worn. Preferably, the airbag system is enclosed
within an apparel surrounding the neck of a user.

The following description focuses on embodiments applicable to a wearable
airbag for protecting the head of a user in case of an accident. However, it will be
appreciated that the invention is not limited to this application but may be applied to
other applications wherein it is suitable to protect an object in case of an accident.

Fig. 1 shows an airbag system 10 according to an embodiment in its non-
inflated state. The airbag system 10 is suitable for bicycle riders and is configured to be
positioned around the neck of a user, in use. The airbag system 10 comprises an apparel
11. Thus, the apparel 11 functions as a collar intended to be worn on top of other clothes
around the neck of a user as a preventive measure in case of an accident. The apparel 11
incorporates an airbag 20 for protecting the head region of the user in case of an
accident.

As is shown in Fig. 1, the apparel 11 may comprise a joint portion provided
with an interlocking means 12, such as a zipper, Velcro or releasable male/female
connectors to connect the ends of the apparel together e.g. adjacently the users throat or
neck region. The interlocking means 12 facilitates easy dressing and undressing of the
apparel on the user.

The airbag system 10 may further comprise a detection device (not shown)
configured to trigger inflation of the airbag by an inflation device upon detection of an
accident situation. The inflation device may be any suitable type of airbag inflation
device, such as an inflation device using solid fuel, such as pellets, or a so-called hybrid
generator using a combination of compromised gas and solid fuel. In an embodiment,
the inflation device is a cold gas inflator. The detection device is preferably configured
to detect the movements of the user and, when determining that the user’s movements
correspond to an accident situation, to transmit a triggering signal to the inflation
device. The airbag will consequently be inflated when the inflation device receives the

triggering signal and is activated.
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Fig. 2 shows an airbag according to an embodiment in a nearly fully inflated
state. In an embodiment, according to Fig. 2, the airbag 20 comprises an inner bag 21
suitable for inflation. The inner bag 21 is surrounded by an outer bag 22 and the
structure of the outer bag 22 defines the shape of the airbag at inflation of the inner bag.
Further, the inner bag 21 comprises a plurality of separate elongate first chambers 25,
26, 27.

Fig. 3 shows a partial cross-sectional view of an airbag according to an
embodiment in a nearly fully inflated state.

As shown in Figs. 2 and 3, the airbag 20 comprises an inner bag 21, 30 (shown
with thin dashed lines in Fig. 2) positioned inside an outer bag 22, 33 such that the inner
bag 21, 30 is surrounded, or at least partially surrounded, by the outer bag 22, 33.
Inflation of the inner bag 21, 30 leads to expansion of the outer bag 22, 33.

An outer bag 22 according to an embodiment of the invention is shown in an
expanded state in Fig. 2. The outer bag 22 is made of a standard airbag material, such as
polyamide. The outer bag 22 does not necessarily have to be fluid-impermeable, since
the inner bag 21 is capable of expanding the outer bag 22.

According to an embodiment, the outer bag 22 comprises a plurality of sections
23, 24, 25, 26, 27 formed by attachment between portions 212, 213, 214, 215, 311, 312,
313, 314, 315, 316 of the outer bag 22. Each respective section 23, 24, 25, 26, 27 is
suitable for incorporating at least one of a plurality of elongate first chambers 28, 29,
210, 211 of the inner bag 21 (to be further described below).

As previously mentioned, Fig. 3 shows a partial cross-sectional view of an
airbag according to an embodiment in a nearly fully inflated state. The outer bag 33
comprises a plurality of layers 39, 310 of sheet material defining the inner volume of
said bag 33. The layers 39, 40 may be formed by a single piece of sheet material folded
in two, or by a plurality of pieces of sheet material joined together.

As shown in Fig. 3, sections 37, 38 may be formed in the outer bag 33 by
joining together portions 212, 213, 214, 215, 311, 312, 313, 314, 315, 316 of a first 39
and a second 310 layer of the outer bag 33 by means of one or more straps 34, 35, 36
connecting the portions 212, 213, 214, 215, 311, 312, 313, 314, 315, 316.

As an alternative to using straps 34, 35, 36 for joining together said portions
212,213,214, 215,311, 312, 313, 314, 315, 316 of the outer bag 33, the layers 39, 310
may be directly joined to each other by stitching or gluing.

Straps 34, 35, 36 may be utilized to provide improved control of distance

between the layers 39, 40. A distance between the layers 39, 310 may for example be
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desirable in order to create a fluid filled volume suitable for absorbing a shock directed
at the head of a wearer of said airbag.

Direct joining of portions 212, 213, 214, 215, 311, 312, 313, 314, 315, 316 of
the outer bag 22, 33 may be useful when sections 37, 38 with small cross-sectional area
are desired. For example, a section 23, 25, 26, 27, 37, 38 with small cross-sectional area
may be useful for quickly unfolding a portion of the airbag with a relatively low need of
supplied fluid.

No matter what technique is used for creating the sections 23, 24, 25, 26, 27,
37, 38, each section 23, 24, 25, 26, 27, 37, 38 will get a maximum inner volume related
to the cross-sectional area and length of the respective section 23, 24, 25, 26, 27, 37, 38.
The amount of fluid needed to fully expand/inflate each section 23, 24, 25, 26, 27, 37,
38 relates to the maximum inner volume of the section 23, 24, 25, 26, 27, 37, 38. Hence,
the time needed for inflation of each respective section relates to its cross-sectional area.

Thus, as compared to having no sections, the sections 23, 24, 25, 26, 27, 37, 38
bring about the technical effect that they allow for improved control of the size and
shape of the airbag after expansion. Since each section 23, 24, 25, 26, 27, 37, 38 has a
maximum inner volume, certain sections 23, 25, 26, 27, 37, 38 may be fully expanded
whilst at the same time other sections, for example the section 24 suitable for
surrounding the ears, may be left non-expanded, or substantially non-expanded. An
advantage of this is that individual control of the shape after expansion of individual
sections 23, 24, 25, 26, 27, 37, 38 and portions of the airbag 20 is made possible.
Further, the formation of sections 23, 24, 25, 26, 27, 37, 38 give improved control of the
speed of expansion of different portions of the airbag.

As is illustrated in Figs. 2 and 3, inflation of an elongated first chamber 28, 29,
210, 211, 31, 32 of the inner bag 21, 30 results in an expansion of a corresponding
section 23, 24, 25, 26, 27, 37, 38 of the outer bag 22, 33, since each elongated first
chamber is positioned within a corresponding section 23, 24, 25, 26, 27, 37, 38.

The cross-sectional area of each elongate first chamber 28, 29, 210, 211, 31, 32
may vary along the length of each first chamber. Typically, the cross-sectional area of
cach elongate first chamber 28, 29, 210, 211, 31, 32 is smaller than the cross sectional
arca of each respective section 23, 24, 25, 26, 27, 37, 38 around the first chamber 28,
29,210,211, 31, 32. This allows for the technical effect that a section 23, 24, 25, 26, 27
of the outer bag 22, 33 can be brought from a folded, non-inflated state to an unfolded,
inflated state more quickly and with a relatively low volume of supplied air (as
compared of directly inflating the outer bag 22, 33).
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As previously mentioned, Fig. 3 shows a partial cross-sectional view of an
airbag according to an embodiment in a nearly fully inflated state. The two elongate
first chambers 31, 32 are expanded in two adjacent sections 37, 38 of the outer bag 33.

The material of the inner bag 30 may be chosen to be a highly elastic material,
such as thermoplastic polyurethane film. This enables a first chamber 31, 32 to be
suitably elastic to fill the full volume of a section 37, 38 upon inflation and thus to
expand substantially all parts of the outer bag surrounding each respective section. This
in turn enables a tighter and closer fit between the airbag and the head and neck of the
person wearing the airbag, when the airbag is in its fully expanded state, since each
section may be substantially fully expanded in all directions.

According to an embodiment, as shown in Fig. 2, the airbag 20 comprises a
non-expandable section 24, e.g. provided adjacent to the ears of the user. The non-
expandable section 24 may be provided for controlling the relative positions of other
sections 23, 25, 26, 27 and portions of the airbag 20 during and after expansion of the
airbag 20. Further, the non-expandable sections may be provided for protecting the user
against scratches without blocking of the hearing of the user.

Thus, the structure of the outer bag 22 defines or sets the limit of the shape of
the airbag 20 after inflation. Furthermore, the structure of the outer bag 22 controls the
movement of the airbag 20 during inflation from a non-expanded state to an expanded
state. Further, the provision of the sections 23, 24, 25, 26, 27 prevents the elongate
chambers 28, 29, 210, 211 from moving outside its associated section both in a non-
inflated or inflated state. Hence, the shape of the inflated airbag will be defined by the
pre-arranged disposition of the sections 23, 24, 25, 26, 27 such that the inflated helmet
will have a well-defined shape.

The inner bag 21 may be made of a fluid impermeable material, such as
thermoplastic polyurethane film. Since fluid cannot easily leave a fluid impermeable
bag, a person wearing an airbag 20 according to the invention will be protected by said
airbag 20 for some time after expansion of the airbag 20, effectively protecting the head
of the user for some time, such as when tumbling over after an accident. The inner bag
21 may be flexible and expandable such that it may expand the outer bag 22 upon
inflation to a high pressure. Hence, the inner bag 21 may be inflated resulting in a
relatively high internal pressure which may be maintained for some time.

In a preferred embodiment, the inner bag 21 is connected to the outer
environment (i.e. atmospheric pressure) via an evacuating means for continuously

allowing enclosed fluid to escape from the inner bag 21 when inflated. The evacuating
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means may be designed to be active, i.e. a valve opening upon a predetermined pressure
or clapsed time, or passive, i.¢. a channel allowing fluid to escape as soon as the inner
bag 21 is subject to an increased pressure. The evacuating means may further be
constructed such that the evacuating rate allows a certain pressure providing sufficient
protection to a user to be maintained for a specific time after inflation, e.g. 2 seconds.
The time for maintaining the protective pressure is preferably adjusted such that the
inner bag, when inflated, provides protection during a complete accident sequence, but
allows facilitated handling after an accident. Depending on the particular evacuation
time, the evacuating means may be a hollow channel extending from the interior of the
inner bag 21 to the outer environment, said channel having an interior diameter of
approximately 0.5 to 1 mm.

Fig. 4 shows an inner bag 40 according to an embodiment in a non-inflated
state laid out flat. The inner bag 40 comprises a plurality of separate elongate first
chambers 41, 42, 43, 44, 45, 46, 47, 48. The inner bag 40 also comprises a second
chamber 49 interconnecting the first chambers 41, 42, 43, 44. The second chamber 49 at
least serves to distribute fluid between the first chambers 41, 42, 43, 44 and the second
chamber 49 such that an efficient and controlled inflation of the inner bag 40 may be
performed.

The first chambers 41, 42, 43, 44, 45, 46, 47, 48 are positioned and shaped to
be inserted into sections of an outer bag, such as the outer bag 22 shown in Fig.2, for
expanding said sections. For example, some of the first chambers 41, 42 may be
positioned and shaped for expanding one or more sections of the outer bag suitable for
surrounding and stabilizing the neck of a user after expansion, whilst other ones of the
first chambers 43, 44, 45, 46, 47, 48 may be configured to expand one or more sections
suitable for surrounding a crown part and/or forechead part of a user’s head. This means
that the elongate first chambers 43, 44, 45, 46, 47, 48 forms protective parts for the
frontal, parietal, and temporal lobes of the skull when inflated.

Also, the second chamber 49 is positioned and shaped for expanding a back
head portion of an airbag according to the invention, in order to further protect and
stabilize the neck of the user. This means that the second chamber 49 forms a protective
part for the neck as well as the occipital lobe of the skull when inflated.

The inner bag 40 may be formed by joining layers of a flexible film material to
cach other along one or more lines or curves 410, for example by welding or gluing.
The inner bag 40 could also be made of a single sheet of film material folded in two

layers before joining along said lines 42.
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Fig. 5 shows an inner bag according to an embodiment in a non-inflated state
laid out flat. The inner bag 50 comprises one or more passageways 51, 52. The
passageways 51, 52 may be formed by welding portions of the inner bag 50 to each
other. Subsequently, material may either be removed from the welded area to form a
hole, or the material can be left in place to form an area which may be penetrated by
needle and thread without causing fluid leakage from within the inner bag 50. The
passageways 51, 52 should in this context be interpreted as paths through the inner bag
50, which paths may be used to guide any substance without causing fluid to leak out
from said inner bag 50.

The passageways 51, 52 allow external objects or material to pass through the
inner bag 50 without causing fluid leakage from within the inner bag 50. For example,
this allows material of an outer bag, such as the outer bag 22 shown in Fig. 2, to pass
through said passageway for loosely securing/positioning the inner bag 50 within the
outer bag. Further, it allows sections to be formed in the outer bag by attachment
between portions 212 of the outer bag through said passageway/passageways.

Fig. 6 shows an inner bag according to an embodiment in a non-inflated state
laid out flat, in conjunction with an inflation device and a protective sleeve. The inner
bag 60 comprises a neck portion 61 (encircled by a dotted line) suitable for expanding a
neck portion of an outer bag, such as the outer bag shown in Fig. 2. The inner bag 60 is
adapted for receiving an inflation device 62 by the provision of an opening 63.

According to an embodiment, the opening 63 is surrounded by a sealing
portion 64 for sealing against the inflation device 62. Here, a hose clip, or the like, may
be used to press the sealing portion against the inflation device 62 so that no fluid can
escape through the opening 63 of the inner bag 60.

According to another embodiment, there is no opening in the inner bag and
instead the inflation device is positioned entirely within the inner bag, wherein the inner
bag is sealed around the inflation device.

Upon activation, the inflation device 62 inflates fluid into the inner bag 60,
preferably into the neck portion 61 of the inner bag 60.

As shown in Fig. 6, the inflation device 62 may be positioned to inflate fluid in
two opposite directions from a central region of the neck portion 61 in directions
straight into first elongate first chambers 65, 66 of the neck portion 61 of the inner bag
60.
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In this way, rapid inflation of the neck portion 61 of the inner bag 60 is
promoted, thereby enabling rapid expansion of the neck portion of an airbag according
to the invention.

As shown in Fig. 6, an airbag according to an embodiment comprises a T-
shaped protective sleeve 67 provided around the inflation device in order to protect the
inner bag 60 from hot and harsh fluid streams leaving the inflation device 62. The
protective sleeve 67 also helps guiding the fluid leaving the inflation device 62. Suitable
materials for the protective sleeve 67 are for example uncoated, or silicon coated,
polyamide materials, which are inexpensive, flexible and heat resistant.

A second chamber 68 may be positioned centrally of the neck portion 61, such
that a back head portion of the airbag may be expanded by the second chamber 68. This
enables controlled symmetric expansion of the airbag, corresponding to the symmetry
of the head of a user of the airbag, thereby providing for even and predictable inflation
of the airbag. Further, such an arrangement of the second chamber 28 enables improved
stabilization of the back head by expansion of a the back head portion of the airbag.

When a fluid pressure upon inflation starts to build up in the second chamber
68, the second chamber 68 gradually unfolds and eventually fluid may start to flow
from the second chamber 68 and into each respective elongate first chamber 65, 66, 69,
610, 611, 612, 613, 614.

Unfolding and expansion of the airbag starts with inflation of the neck portion
61 of the inner bag 60. This expands the neck portion 61 of the airbag.

Once the neck portion 61 of the airbag is expanded, the pressure in the neck
portion 61 of the inner bag 60 rises, wherein the second chamber 68 further unfolds and
expands. Thereafter, or gradually during inflation of fluid into the second chamber 68,
the rest of the inner bag 60 inflates. If surrounding parts of the airbag, such as
protective/decorative cloth, are not open to allow the airbag to easily expand, seams, or
the like, are dimensioned and arranged such that the surrounding parts of the airbag
rupture in a controlled way due to the inner pressure caused by the expanding inner bag
60.

Altogether, this leads to inflation of the inner bag 60 from the neck portion 61,
upwards around the back head, and further forward around the crown part of the head
towards the forehead region of the person wearing the airbag.

The pressure in the second chamber 68 is high already in the early moments of
an accident, even though the airbag 20 is not fully inflated and fluid still flows from the

second chamber 49, 69 and into surrounding elongate first chambers. Since surrounding
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clongate first chambers 28, 29, 210, 211, 41, 42, 43, 44, 45, 46, 47, 48, 65, 66, 69, 610,
611, 612, 613, 614 and material of the inner- 60 and outer 22 bag are at least partially
folded and therefore require both time and work to unfold and allow expansion by
inflation of fluid. Therefore, the neck portion of the airbag 20 is expanded early and
able to act to prevent whiplash injuries at an early moment of an accident even if the
airbag 20 is not fully unfolded and inflated.

During unfolding of the second chamber 68, inflated fluid flows from the neck
portion 61 of the inner bag 60 and into the second chamber 68. Hence, inflated fluid
typically reaches elongate first chambers 69, 610 close to the neck portion 61 first and
other elongate first chambers 611, 612, 613, 614 later on. The inflation order of each
clongate first chamber 65, 66, 69, 610, 611, 612, 613, 614 may thus be controlled by
varying, relative to the second chamber 68, the position of each respective elongate first
chamber 65, 66, 69, 610, 611, 612, 613, 614 and the size of its fluid connection/inlet to
the second chamber 68.

By varying the dimensions of each fluid connection/inlet between the second
chamber 68 and each respective elongate first chamber 65, 66, 69, 610, 611, 612, 613,
614, the fluid flow into each respective elongate first chamber 65, 66, 69, 610, 611, 612,
613, 614 may be controlled, thereby enabling improved control of the speed of inflation
of each respective elongate first chamber 65, 66, 69, 610, 611, 612, 613, 614. Thus, this
provides for improved control of the expansion of the airbag.

The inflation of the inner bag and the unfolding of the airbag is preferably a
sequential process, in which three main phases will be discussed. Upon inflation, the
airbag is firstly unfolded to form a shape corresponding to a protective helmet. At this
point, the airbag has a certain pressure for causing the unfolding and shaping of the
helmet, but still not enough pressure for providing sufficient protection. Such first step
is preferably performed within approximately 50 ms from the start of the inflation. As a
second step, the pressure within the inner bag of the airbag is built up to a protective
pressure, i.¢. a pressure providing sufficient protection for a user. Typically, the time for
achieving this pressure is about 100 - 150 ms from the start of the inflation. As the
inflation process is still running, the pressure within the inner bag will increase up to a
maximum pressure, which typically is provided after about 300 ms from the start of the
inflation. Due to the provision of the evacuation means describes above the pressure
will then decrease, however at a much lower rate such that the minimum required

protective pressure is maintained for a predetermined time, e.g. 2 seconds.
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During inflation of the inner bag 60, each elongate first chamber 65, 66, 69,
610, 611, 612, 613, 614 functions to unfold and expand a portion of the outer bag and
by guiding inflated fluid towards and into each respective portion of the outer bag in a
controlled manner.

The formation of finger-like elongate first chambers makes it possible to insert
the inner bag into the outer bag after manufacturing of the outer bag, or at least by the
last steps of manufacturing of the outer bag. This is of advantage since needles are
typically used during manufacturing of the outer bag, and since use of needles typically
increase the risk puncturing the inner bag.

Using an inner bag for expanding the outer bag, instead of just inflating the
outer bag directly, makes it possible to expand only selected portions of the outer bag,
and also to better control the order and speed in which the portions are inflated. As
previously mentioned, the outer bag can be brought from a folded state to an unfolded
state more quickly and reliable by means of the elongate first chambers.

Within the scope of the invention, the inner bag could also be a combination of
separate bags which act together to achieve the intended controlled inflation. Also
within the scope of the invention, each of the above described chambers could be
modified by dividing the chamber into sub chambers or by combining chambers, as
long as its function remains substantially intact. For example, the second chamber could
be split into two partial chambers which could each be combined with one or more of

the elongate first chambers.
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CLAIMS

1. An airbag (20) for protecting the head of a user in case of an accident,
comprising an inflatable inner bag (21, 40, 50, 60) surrounded by an outer bag (22),

wherein the structure of the outer bag (22) defines the shape of the airbag (20)
when the inner bag (21) is inflated, and

wherein said inner bag (21, 40, 50, 60) comprises a plurality of elongate first
chambers (28, 29, 210, 211, 41, 42, 43, 44, 45, 46, 47, 48, 65, 66, 69, 610, 611, 612,
613, 614), each of which elongate first chambers forms a head protective part when
inflated.

2. The airbag according to claim 1, wherein said elongate first chambers (28,
29,210,211, 41, 42,43, 44, 45, 46, 47, 48, 65, 66, 69, 610, 611, 612, 613, 614) form
protective parts for the frontal, parietal, and temporal lobes of the skull when inflated.

3. The airbag according to claim 2, wherein said elongate first chambers (28,
29,210,211, 41, 42, 43, 44, 45, 46, 47, 48, 65, 66, 69, 610, 611, 612, 613, 614) further

form protective parts for the neck when inflated.

4. The airbag according to any one of claims 1 to 3, wherein the inner bag (21)
further comprises a second chamber (49, 68) interconnecting the first chambers (28, 29,
210, 211, 41, 42, 43, 44, 45, 46, 47, 48), and wherein said second chamber (49, 68)

forms a neck protective part when inflated.

5. The airbag according to claim 4, wherein said second chamber (49, 68)

further forms a protective part for the occipital lobe of the skull when inflated.

6. The airbag according to any one of claims 1 to 5, wherein the outer bag (22)
comprises a plurality of lateral sections extending between predefined portions (212,
213,214, 215,311, 312, 313, 314, 315, 316) of the outer bag (22), and wherein each
section is accomodating a first chamber (28, 29, 210, 211, 41, 42, 43, 44, 45, 46, 47, 48,
65, 66, 69, 610, 611, 612, 613, 614) such that the first chamber is prevented to move
outside its associated section when inflated.

7. The airbag according to claim 6, wherein said portions (212, 213, 214, 215,
311, 312, 313, 314, 315, 316) of the outer bag (22) are formed by means of seams.
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8. The airbag according to any one of the preceding claims, wherein the inner
bag (21, 40, 50, 60) comprises at least one passageway (51, 52) through a first or a
second chamber (49, 68).

9. The airbag according to claim 8, wherein said at least one passageway (51,

52) is formed as a non-inflatable part of a first or a second chamber (49, 68).

10. The airbag according to claims 6 and 8, wherein said portions (212, 213,
214, 215, 311, 312, 313, 314, 315, 316) of the outer bag (22) are attached to each other
through said passageway (51, 52).

11. The airbag according to any one of claims 6 to 18, wherein said sections
are formed by attaching a predefined portion of a first side (310) of the outer bag (33)
with a predefined portion of a second side (39) of the outer bag (33) by means of seams,
glue, or straps (34, 35, 36).

12. An airbag system (10) comprising

an airbag (20) according to any one of the preceding claims, and

an inflation device (62) configured to inflate fluid into the inner bag (21, 40,
50, 60).

13. The airbag system according to claim 12, wherein the inflation device (62)
is configured to inflate fluid into the first chambers (28, 29, 210, 211, 41, 42, 43, 44, 45,
46, 47, 48, 65, 66, 69, 610, 611, 612, 613, 614) via the second chamber (49, 68).

14. The airbag system according to claim 12 or 13, further comprising a
triggering sensor configured to detect abnormal movement of a user corresponding to an
accident, wherein said triggering sensor is capable of transmitting a triggering signal to

said inflation device (62).

15. An apparel to be worn around the neck of a user, said apparel comprising
an airbag system according to any one of claims 12 to 14, wherein the airbag (20) of

said airbag system (10) is folded within said apparel prior to inflation.
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16. A method for providing an apparel for protecting the head of a user in case
of an accident, comprising the steps of:
providing an airbag system according to any one of claims 12 to 14, and
folding the airbag of said airbag system within said apparel such that the
5  clongate first chambers of said airbag are unfolded upon inflation in order to expand the

airbag to cover the head of the user.
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