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(57) Abstract: Disclosed is a unification airbag module. The unification airbag module includes a cushion to protect a front and a
side of an occupant, a fixing member mounted on a ceiling of a vehicle and formed therein with a capacity such that the cushion is
rolled and received in the cavity, and an inflator supplying inflation gas to the cushion. The cushion includes a front portion corres -
ponding to a head and a chest of the occupant, and a side portion corresponding to both sides of the head and the chest of the occu-
pant. A main chamber is formed on edges of the front and side portions, and a plurality of sub-chambers communicating with the
main chamber are formed at the front portion and the side portion. The occupant is completely surrounded by the unification airbag
module so that the occupant is protected from the front collision and the side collision.
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Description

Title of Invention: UNIFICATION AIRBAG MODULE
Technical Field

The present invention relates to a unification airbag module. More particularly, the
present invention relates to a unification airbag module capable of serving as a
passenger airbag and a curtain airbag by simultaneously protecting the front and lateral
sides of an occupant in the operation of the airbag, and capable of protecting the face
of the occupant by providing a shock absorbing unit to prevent the impact of the

inflated airbag from being directly applied to the face of the occupant.
Background Art

In general, an airbag system is a representative safety device to protect passengers
upon vehicle collision.

The airbag system is classified into a driver airbag (DAB) and a passenger airbag
(PAB), which are installed in a steering wheel and an instrumental panel, respectively,
to prevent front-side collision of a driver and a passenger, and a curtain airbag (CAB)
mounted on the side portion of the vehicle such that the safety of occupants can be
ensured upon side collision.

Therefore, the driver and passenger airbags are operated in the front-side collision of
occupants to protect the occupants, and the curtain airbag is operated in the side
collision to protect the occupants.

However, according to the above schemes, since the airbags must be separately
installed, the number of the working processes may be increased so that the working
efficiency may be degraded.

In addition, the airbags must be fabricated in the proper form, and the airbags must
be separately equipped with inflators to generate inflation gas. Accordingly, the
airbags have complex structures, and the fabricating costs of the airbags may be
increased.

In order to solve the above problems, airbags to protect both of the front and lateral
sides of an occupant have been disclosed in US Patent No. 3,897,961 (issued on
August 5, 1975, hereinafter referred to as patent document 1) and US Patent No.
5,470,103 (issued on November 29, 1995, hereinafter referred to as patent document
2).

According to patent document 1, side and front airbags are separately provided, and a
roll-type chest airbag is provided at the central portion between the side and front
airbags, so that the side and front of the occupant can be protected.

Patent document 2 discloses an airbag deployed at front and side portions of the
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occupant to protect the head of the occupant.
However, according to prior arts 1 and 2, the airbag is inflated upon vehicle collision,

and the inflated airbag exerts impact on the face of the occupant, so that the occupant
may be injured.

[Cited document]

[Patent document]

(Patent document 1) US Patent No. 3,897,961 (issue date: August 5, 1975)

(Patent document 2) US Patent No. 5,470,103 (issue date: November 29, 1995)

Disclosure of Invention

Technical Problem

The present invention has been made to solve the problems occurring in the prior art,
and an object of the present invention is to provide a unification airbag module capable
of protecting the front and lateral sides of an occupant from impact by surrounding the
occupant such that the head and the body of the occupant can be prevented from
colliding with internal structures of a vehicle. Especially, tear lines are formed in the
unification airbag module to prevent the face of the occupant from being impacted by
the inflated airbag.
Solution to Problem

In order to accomplish the above object, there is provided a unification airbag
module including a cushion deployed in a substantially C shape to protect a front and a
side of an occupant, a fixing member having a substantially C shape, mounted on a
ceiling of a vehicle and formed therein with a capacity such that the cushion is rolled
and received in the cavity, and an inflator supplying inflation gas to the cushion. The
cushion includes a front portion corresponding to a head and a chest of the occupant,
and a side portion corresponding to both sides of the head and the chest of the
occupant. A main chamber is formed on edges of the front and side portions, and a
plurality of sub-chambers communicating with the main chamber are formed at the
front portion and the side portion.

Tear lines are formed in a longitudinal direction at both sides of a central sub-
chamber of the sub-chambers formed at the front portion.

The tear lines are formed at an upper portion and both sides of a central sub-chamber
of the sub-chambers formed at the front portion.

A lower chamber is formed below the tear lines in correspondence with the chest of
the occupant.
Brief Description of Drawings

FIG. 1 is a perspective view showing a unification airbag according to the exemplary

embodiment of the present invention;
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FIG. 2 is a perspective view showing the inflation state of a cushion shown in FIG. 1;
FIG. 3 is a side view showing the inflation state of the cushion;

FIG. 4 is a front view showing the inflation state of the cushion;

FIG. 5 is a plan view showing the inflation state of the cushion;

FIG. 6 is a side view showing a driver colliding with the cushion;

FIG. 7 is a perspective view showing the inflation state of a cushion of a unification
airbag module according to another embodiment of the present invention; and

FIG. 8 is a side view showing a driver colliding with the cushion shown in FIG. 7.
Best Mode for Carrying out the Invention

Hereinafter, exemplary embodiments of the present invention will be described in
detail with reference to accompanying drawings.

FIG. 1 is a perspective view showing a unification airbag module according to the
exemplary embodiment of the present invention, FIGS. 2 to 5 are perspective, side,
front and plan views showing the inflation state of a cushion shown in FIG. 1, re-
spectively, and FIG. 6 is a side view showing a driver colliding with the cushion.

As shown in FIGS. 1 to 5, the unification airbag module A according to the present
invention includes a cushion 2, a fixing member 4, and an inflator 6.

The cushion 2 is formed by bonding edges of two fabrics after overlapping the two
fabrics with each other so that an inflatable space can be formed inside the cushion 2.
Preferably, the cushion 2 is inflated in a substantially C shape when viewed in a plan
view so that the front and the lateral sides of an occupant can be protected.

The cushion 2 is rolled and provided on the fixing member 4. When the cushion 2 is
first mounted on the fixing member 4, the cushion 2 is fixed to the fixing member 4 by
using a band in the state that the cushion 2 has the substantially C shape. When the
cushion 2 is deployed, the cushion 2 goes down and covers the front and the lateral
sides of the occupant.

The cushion 2, which has been deployed, includes a front portion 22 corresponding
to the face and the chest of the occupant and side portions 20 corresponding to both
sides of the occupant.

Especially, a main chamber 24 is provided on the edges of the front and side portions
22 and 20.

In other words, the main chamber 24 is inflated in a substantially pipe shape and
more largely than a remaining portion of the cushion 2, thereby exactly maintaining the
deployment shape of the cushion 2. Accordingly, the impact absorbing rate can be
more improved.

In addition, a plurality of sub-chambers 26 are formed in the front and side portions

22 and 20 while communicating with the main chamber 24. The sub-chambers 26 have
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a convex shape.

Especially, the front portion 22 includes three sub-chambers 26 and tear lines 28
formed at both sides of the central sub-chamber 26 such that the tear lines 28 can be
torn when the cushion 2 is deployed.

For instance, two sets of tear lines 28 are linearly formed in the longitudinal direction
corresponding to the head of the occupant while being spaced in parallel to each other.
Accordingly, when impact occurs, the occupant is sprung forward due to inertia, so
that the face of the occupant makes contact with the inflated cushion 2. In this case, the

front portion 22 primarily absorbs the impact applied to the head of the occupant.

In addition, as the head of the occupant collides with the front portion 22, the tear
lines 28 are torn so that both sides of the sub-chamber 26 located at the center of the
front portion 22 are separated from the front portion 22.

Then, the separated sub-chamber 26 is elastically deformed toward the dashboard of
the vehicle, so that the impact secondarily applied to the head of the occupant by the
internal structures, such as the dashboard and front glass, can be absorbed.

Therefore, according to the present invention, the impact applied to the head of the
occupant can be absorbed through the two-step impact absorbing operations, thereby
attenuating the impact applied to the head and the chest of the occupant when the
occupant collides with the internal structure of the vehicle. Thus, the head and the
chest of the occupant can be prevented from being injured.

A lower chamber 29, which is convexly inflated, can be formed below the tear lines
28.

The lower chamber 29 is inflated together with the cushion 2 to prevent the head of
the occupant from directly making contact with the dashboard when the head and chest
of the occupant are inclined downward in the state that the head and chest of the
occupant make contact with the sub-chamber 26.

Accordingly, the lower chamber 29 can protect the head as well as the chest of the
occupant from the impact.

The fixing member 4 is formed therein with a cavity to fix the rolled cushion 2
therein. The fixing member 4 is connected to a gas inlet (not shown) of the cushion 2
such that gas generated from an inflator 6 can be injected into the cushion 2.

The fixing member 4 is installed at an upper portion of the inside of the vehicle. The
fixing member 4 is formed in the substantially C shape by using a metallic pipe or a
hard material.

Preferably, the fixing member 4 has a plurality of taps 42 and is fixed onto a ceiling
100 of the vehicle by using bolts or rivets. The rolled cushion 2 is mounted onto the
fixing member 4 by using clips or bands.

As generally known in the art, if vehicle collision is detected by a sensor, the inflator



WO 2012/144748 PCT/KR2012/002204

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

6 is exploded to instantly inflate the cushion 2 by using explosive gas. The inflator 6
supplies high-pressure nitrogen or inexplosive inflation gas harmless to humans to the
cushion 2.

Hereinafter, the operation and the coupling state of the airbag module according to
the exemplary embodiment of the present invention will be described.

First, the fixing member 4 is mounted on the ceiling 100 of the vehicle, and the
inflator 6 is connected to one end of the fixing member 4.

Thereafter, the cushion 2 is rolled in such a manner that the volume of the cushion 2
can be minimized. In this state, the cushion 2 is mounted on the fixing member 4. In
other words, after closely bringing the cushion 2 into contact with the lower portion of
the fixing member 4, the cushion 2 is fixed onto the fixing member 4 by using bands or
clips.

In addition, a portion of the cushion 2 is connected to the inflator 6 such that the
cushion 2 communicates with the inflator 6. Accordingly, gas generated from the
inflator 6 can be introduced into the cushion 2.

When the vehicle collision occurs, the inflator 6 is exploded according to the signal
of the sensor, and gas generated from the inflator 6 is introduced into the cushion 2.

Then, the cushion 2 is inflated and deployed downward to surround the front and
lateral sides of the occupant to protect the front and side of the occupant from impact.

In particular, if the occupant is sprung forward due to the inertia, the face of the
occupant makes contact with the inflated cushion 2. At this time, the front portion 22
of the inflated cushion 2 primarily absorbs the impact applied to the head of the
occupant.

As shown in FIG. 6, the tear lines 28 are torn as the head of the occupant collides
with the front portion 22 and the central sub-chamber 26 is elastically deformed toward
the dashboard of the vehicle, so that the impact applied to the head of the occupant due
to the internal structures, such as the dashboard and the front glass, can be secondarily
absorbed.

FIG. 7 is a perspective view showing the inflation state of the cushion of the uni-
fication airbag module according to another embodiment of the present invention, and
FIG. 8 is a side view showing a driver colliding with the cushion shown in FIG. 7.

As shown in FIG. 7, the unification airbag module according to another embodiment
of the present invention is identical to the previous embodiment of the present
invention except that tear lines 28' have the reverse-U shape when viewed from the
front.

Thus, according to the unification airbag module of another embodiment of the
present invention, when the front collision occurs, if the face of the occupant makes

contact with the inflated cushion 2 due to the inertia, the front portion 22 of the inflated



WO 2012/144748 PCT/KR2012/002204

[61]

[62]

[63]

[64]

[65]

[66]

[67]

cushion 2 primarily absorbs the impact applied to the head of the occupant.
Then, the tear lines 28 having the reverse-U shape are torn as the head of the

occupant collides with the front portion 22 and the central sub-chamber 26 having the
top surface and both lateral sides separated from the front potion 22 is elastically
deformed toward the dashboard of the vehicle, so that the impact applied to the head of
the occupant due to the internal structures, such as the dashboard and the front glass,
can be secondarily absorbed.

At this time, the lower chamber 29 stably supports the chest of the occupant, thereby
preventing the injury of the chest of the occupant.

According to the present invention, the cushion integrally formed at the front and
lateral sides of the occupant can be deployed when the vehicle collision occurs, so that
the front and lateral sides of the head and the chest of the occupant can be safely
protected.

Although the exemplary embodiments of the present invention have been described,
the present invention should not be limited to these exemplary embodiments and ac-
companying drawings. Therefore, various changes and modifications can be apparently
made by the skilled in the art without departing from the technical sprit of the present
invention. In addition, it is understood that parts that can be easily changed by the
skilled in the art are within the spirit and scope of the present invention as hereinafter
claimed.

Industrial Applicability

As described above, according to the present invention, the occupant is completely
surrounded by the airbag module so that the occupant can be protected from secondary
impacts, especially, front and side impacts occurring when the occupant collides with
the internal structure of the vehicle. Therefore, the airbag module according to the
present invention can improve the safety performance.

In addition, according to the present invention, the tear line is formed at the front of
the cushion, so the impact is primarily absorbed by the cushion and then secondarily
absorbed by the sub-chamber as the tear line is torn, so that the impact applied to the

head of the occupant can be minimized.
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Claims

A unification airbag module comprising:

a cushion deployed in a substantially C shape to protect a front and a
side of an occupant;

a fixing member having a substantially C shape, mounted on a ceiling
of a vehicle and formed therein with a capacity such that the cushion is
rolled and received in the cavity; and

an inflator supplying inflation gas to the cushion,

characterized in that the cushion includes a front portion corresponding
to a head and a chest of the occupant, and a side portion corresponding
to both sides of the head and the chest of the occupant, a main chamber
is formed on edges of the front and side portions, and a plurality of sub-
chambers communicating with the main chamber are formed at the
front portion and the side portion.

The unification airbag module of claim 1, wherein tear lines are formed
in a longitudinal direction at both sides of a central sub-chamber of the
sub-chambers formed at the front portion.

The unification airbag module of claim 1, wherein tear lines are formed
at an upper portion and both sides of a central sub-chamber of the sub-
chambers formed at the front portion.

The unification airbag module of claim 2 or 3, wherein a lower
chamber is formed below the tear lines in correspondence with the

chest of the occupant.
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