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CURTAIN AIR BAG UNIT

Description

The invention concerns a curtain air bag unit according to claim 1.

In order to protect the passengers during a side crash or during a roll-over
crash so-called curtain air bags are known. Such curtain air bags are
attached at or next to the roof bar of the vehicle and expand in case of
operation in such a way that they cover at least a part of the side windows
and mostly also the B-column of the vehicle. Fixing means which join the
upper edge of the curtain aif bag with the inner structure of the vehicle must

be present.

For example from the US 5,899,486 a curtain air bag unit is known, whose
fixing means comprise a tension member in the form of a wire. This wire
extends from a first fixing element joined with the inner structure of the
vehicle to a second fixing element joined with inner structure of the vehicle
and that extends through a long, round tube section of the air bag which is
connected to the section of the air bag which expands in the case of work of

the gas generator.

A very uniform connection of the air bag to the motor vehicle is achieved by
the construction chosen in the US 5,899,486. Because no section of the
airbag is being joined directly and rigidly to the inner structure of the vehicle
a breaking of the fabric can surely be prevented during the expansion even

under unfavorable circumstances.

A disadvantage of the suggested construction is, that a high-quality
mounting of the needed wire is difficult. If a precut wire is used, following
problem occurs: In the mounted state the wire should show a relatively high
tensile stress in order not to sag and not to produce any rattle noises. To

achieve that it must be as short as possible that makes the mounting of the



WO 2006/083246

10

15

20

25

30

-2-

wire very difficult. If a longer wire is chosen, the mounting is simpler but no
optimal functioning can be achieved. If no precut wire is used, length and
tension of the wire will usually vary considerably from vehicle to vehicle,
what is problematic from the viewpoint of a constantly high quality.

In view of the above-described circumstances, it is an object of the present
invention, to provide a curtain air bag unit that can simply be installed in the
vehicle with a high quality being achieved.

In accordance with the present invention, a tensioning means for influencing
the tensile stress of the tension member is provided. The following can be
reached by that measure: A pre-cut tension member can be used whose
length is chosen in a way that the mounting in the vehicle can be carried out
simply and conveniently. In a next step the tensioning means is actuated
according to a simple installation instruction. This brings the tension member
onto a desired, relatively high tensile stress level. One achieves therefore '
both: A simple way of mounting of the tension member and the high tensile

stress wanted.

The tension member can be formed as a cable, a cord or a strip which could
be metallic, could be made of plastic or fabric.

The invention is explained now in detail by ways of examples with respect to

the accompanying figures. These figures show:

Figure 1 A side air bag which is attached to a passenger car by means
of a cable,

Figure 2 a first embodiment of the invention in which one fixing element
is set up as a tensioning lever,

Figure 3a  the tensioning lever of figure 2 in opened position in a
longitudinal sectional representation,

Figure 3b  the tensioning lever of figure 3a in half locked position,

Figure 4 a second embodiment of the invention in with which one fixing

element is set up as an infinitely variable tensioning means,

PCT/US2005/003269
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Figure 5a  the detail D of figure 4 in a top view,

Figure 5b  a sectional view along the line B-B of figure 5a,

Figure 6a a tensioning means which is located between the two fixing
elements in open position,

Figure 6b  the tensioning means of figure 6a in a locked position.

Figure 7a  the tensioning means is formed as a clipped fixing element

Figure 7b  the clipped fixing element during mounting to roof bar structure

Figure 7c  the clipped fixing element of figure 7b in a subsequent step of
mounting

Figure 7d  the clipped fixing element of figure 7c¢ in mounted condition

The figure 1 shows a curtain air bag unit. The curtain air bag unit comprises
an air bag 10 and fixing means for mounting the air bag 10 in the area of the
roof bar RB of the motor vehicle. The air bag 10 extends along a longitudinal
axis L which coincides with the longitudinal axis of the motor vehicle. The air
bag 10 comprises an expansion section 12 and a tube section 14. The
expansion section 12 is connected to a gas generator (not shown) and is
filled with gas in case of an accident. The tube section 14 is located at the
upper rim of the air bag 10 and is used for receiving a cable 50 extending
along the longitudinal axis L. The cable 50 is the tension member. The cable
50 is the part of the fixing means and extend between the fixing elements
31, 32 that are located at or next fo the A-column A and the C-column C
respectively. The air bag covers the side windows and the B-column.
Tethers 16, which are attached to the A- and C-column, position the
expanded air bag 10 correctly in the vehicle and control its tension in inflated

condition.

As already mentioned the cable 50 is part of the fixing means that attach the
air bag 10 to the motor vehicle. The cable 50 extends from the first fixing
element 31 to the second fixing element 32 and is in sections received in the
tube section 14. Further the fixing plate 20 and intermediate hooks 33
provide guiding of the cable 50 between the two fixing elements 31,32. The
fixing plate 20 can for example be used for mounting of the gas generator.
The tube section 14 has gaps 14b in that the intermediate hooks 33 reach.

PCT/US2005/003269
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Such hooks 33 are secured to the cable 50 and are associated to apertures
in the side structure of the vehicle. Alternatively the hooks 33 can be formed

in the side structure, for example as bent tabs, on which the cable is hooked

up.

According to the invention a tensioning means is present, by means of
which the tensile strength in the cable 50 can be influenced. There are many
kinds of possibilities how the tensioning means can be designed and
located. In particular one of the two-fixing elements 31,32 can be formed as
the tensioning means. Further the tensioning means can be located
between the two fixing elements 31,32, preferably at the fixing plate 20.

In the following three embodiments are described in detail. In the first two
embodiments the second fixing element is also the tensioning means; In the
case of the third embodiment the tensioning means is mounted between the

two fixing elements.
First embodiment

A first embodiment is shown in figure 2. In this embodiment the second
fixing element 32 is designed as a tensioning lever representing the
tensioning means. The construction of the tensioning lever is now described
in detail with regard to the ﬁgures 2 and 3a. The tensioning lever 34
comprises a stationary arm:35 which is secured to the inner structure of the
motor vehicle. At the stationary arm 35 the final eye 37 is fixed. The end of
the cable 50 is held in this final eye. Via the joint 38 the movable arm 42 is
connected to the stationary arm 35. In the opened state as shown in the
figures 2 and 3a the angle a between the two arms 35,42 is about 180 °.

The cable 50 extends from the already mentioned final eye 37, that is
Iocatéd at the bottom of the stationary arm 35, through the boring 36 onto
the top face 35b of the stationary arm. From here the cable 50 extends
through the aperture 39 to the bottom 42a of the movable arm 42 and runs

PCT/US2005/003269
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through the routing-eye 44. From this point the cable 50extends to the first
fixing element 31.

When the movable arm 42 is slued, that means when the angle a is
reduced, the tip 42b deflects the cable 50. The cable now extends from the
boring 36 to the tip 42b and from here back to the routing-eye 44, where it is
bent again. Consequently, the overall length of the path between the first
fixing element 31 and the final eye 37 of the second fixing element 32 is
increased, that is, the cable is tightened. In completely locked position the
two arms 35,42 enclose an angle of essentially 0°. A blocking means can be
present, with which the second arm 42 can be blocked in this locked
position. One advantage of this embodiment is that the tightening of the
cable 50 can be achieved with a single movement of the hand.

Second embodiment

The figures 4, 5a and 5b show a second embodiment of the invention. As in
the first embodiment, the second fixing element 32 is used as tensioning
means. The tensioning means is made in a way that the tensile stress in the

cable 50 can be chosen continuously.

Figure 5a which is the detail D from figure 4 shows the construction of the
tensioning means schematically. Tensioning means of this kind are known,
for example in guitars. The leveling screw 60 stands in working-combination
with the teeth 66 of the package 62 (this can be seen particularly in figure
5b). So, in the case of a turn of the leveling screw 60 the package 62 is also
turned. The package 62 shows a slot 64 through which the cable 50 is led.
The twisting of the leveling screw 60 turns the package 62 and the cable 50
is wound onto the body surface 62a of the package 62 so that it is tightened
like a guitar string.

By adjusting the tension in the cable 50 via a screw, the tension can easily
measured during assembly and therefore such mounting concept is

repeatable in identical manner with good quality. Further it is easily

PCT/US2005/003269
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servicable. By releasing the screw connection the air bag unit can be
dismounted, if it needs to be replaced after an accident situation.

Third embodiment

The figures 6a and 6b show a third embodiment. In this embodiment the
tensioning means is located between the two fixing elements. For example
the tensioning means can be mounted at the fixing plate 20, to which the
gas generator can also be attached. At the fixing plate 20 the cam 72 is
pivotably mounted. The lever 74 is rigidly attached to the cam 72. The cable
50 is guided by two rigid eyes 70 and passes the body surface of the cam
72. In the opened position represented in figure 6a, the cable 50 is not
deflected by the cam 72. If, as shown in figure 6b, the lever 74 is turned
90°, the top 73 of the cam 72 deflects the cable 50 and the cable 50 is thus
tightened. As in the first embodiment, the tensioning of the cable 50 can be
achieved with a single movement.

Also this embodiment is servicable, if the air bag unit needs to be replaced
after an accident situation. The locked lever 74 needs to be unlocked and
the cam 72 is then removed and the cable looses tension, so that the air bag
unit can be dismounted.

Such concept is further having the advantage that due to the lever 74, it can
be prevented that the passenger car is assembled without correct mounting
of the air bag unit. If the lever 74 is not locked and the cable is not
tensioned, the trim of the columns and the roof can not be positioned
correctly. Only in the locking position of the lever 74 such trims can be
positioned and mounted in the interior of the passenger car.

Fourth embodiment

Figure 7a shows a fixing element 32, which is formed as a u-shaped metallic
clip bracket having two arms 81, 82. Both arms have a curved hook shape
at their end portions 83, 84. Each arm is associated with an aperture 85, 86
in the roof bar structure 87 of the passenger car. The width of each end
portion 83, 84 corresponds to the width of the apertures 85, 86. The main

PCT/US2005/003269
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portion of each of the arms 81, 82 has a bigger width than the end portion
83, 84, which does not fit to in the apertures 85, 86. So the fixing element 32
is first inserted into the apertures with the end portions 83, 84 of its arms 81,
82, as can be seen in sequence of figure 7a to figure 7b. Subsequently it is
moved in locking position with a movement along the roof bar structure 87,
as shown in figure 7b. Figure 7¢ shows the locked position of the fixing
element 32.

The fixing element 32 is provided with an opening 92, 93 in each arm 81, 82.
A hollow screw 89 extends through both openings 92, 93. The cable 50
extends through the hollow body of the screw 89 and through the openings
92, 93 in the fixing element. The head of the screw 89 is provided with a
recess in which a stop ball 90 is located (shown in figure 7c). Another stop
ball 91 is provided in the cable 50 at the opposite side of the fixing element
32. Both stop balls 90, 91 have the function to secure the cable end portion
at the fixing element 32, so that it can not be removed from it. After insertion
of the fixing element 32 into the roof bar structure 87 the cable 50 is
tensioned by putting a defined torque at the screw 89 and therewith pulling
the cable 50 through the fixing element 32 with a defined length.

This tensioning means can easily be dismounted by releasing the tension of
the cable with the screw and removing the clip element 32 from the roof bar
structure 87.

PCT/US2005/003269
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1.

Patent claims

Curtain air bag unit for a motor vehicle comprising:

- an air bag extending parallel to the longitudinal axis of the
motor vehicle,

- fixing means for fixing the air bag in the area of the roof bar of
the motor vehicle, whereby

- the fixing means comprise a tension member, that extends
from a first fixing element to a second fixing element, and

- tensioning means for influencing the tensile stress of the
tension member during mounting of the curtain air bag unit into

the motor vehicle.

Curtain air bag unit according to claim 1, whereby one of the two

fixing elements is also the tensioning means.

Curtain air bag unit according to claim 1, whereby the tensioning

means is located between the two fixing elements.

Curtain air bag unit aécording to one of the preceding claims with the
first fixing element being mounted in the area of a front column of the
motor vehicle and the second fixing element being mounted in the
area of a rear column of the motor vehicle.

Curtain air bag unit according to claim 4 with the first fixing element
being mounted to the A-column of the motor vehicle and the second
fixing element being mounted to the G-column of the motor vehicle.

Curtain air bag unit according to one of the preceding claims with the
airbag comprising an expansion section and a tube section, said tube
section having gaps in which intermediate hooks reach in order to
guide the tension member and/ or to attach the tension member to
the roof bar.

PCT/US2005/003269



WO 2006/083246

10

15

20

10.

11.

12.

-9-

Curtain air bag unit according to claim 6, wherein the intermediate
hooks are secured on the cable.

Curtain air bag unit according to claim 6, wherein the intermediate

hooks are formed in the roof bar structure.

Curtain air bag unit according to one of the preceding claim,
characterized in that the tensioning means can be actuated by the
movement of a lever.

Curtain air bag unit according to one of the preceding claim,
characterized in that the tensioning means can be actuated by the
movement of a leveling screw.

Curtain air bag according to one of the preceding claims,
characterized in that the tensile stress of the tension member is
increased in a last step of the mounting of the air bag.

Curtain air bag according to one of the preceding claims,
characterized in that the tension member is formed as cable, as cord
or as strip and is formed from metal, plastic or fabric.

PCT/US2005/003269
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