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Airbag unit

Description

Technical field of the invention

The invention relates to an airbag unit according to the introductory section of

Claim 1.

A general task for airbag units, in particular front airbag units, is to supply an ex¬

panded airbag for each accident situation and for each vehicle occupant which on

the one hand should exhibit sufficient retaining effect and on the other hand

should not transfer too high forces into the occupant. The following framework

conditions should basically be taken into consideration in this context: both the

seriousness of the accident and the weight of the vehicle occupant to be protected

can vary on a large scale. Furthermore, the vehicle occupant is not always in the

standard seating position at the time of the accident and it may be that he or she

is not wearing a seat belt.

One possibility of designing the airbag unit so that it can react to different situa¬

tions is to make use of a two-stage gas generator, so that the internal pressure

and therefore the hardness of the airbag are variable.

Prior art

An airbag unit with variable depth is known from US 6,832,778 B2. Here, a ten¬

sioning element, for example a tensioning thread, extends from the housing or

from the gas generator directly or indirectly up to the impact surface of the airbag.

In a first deployment state, this tensioning element connects the housing with the

impact surface, so that the distance from the impact surface to the housing is de¬

fined by the length of this tensioning element. In a second completely deployed



state, the tensioning element is interrupted and the distance of the impact surface

from the housing is increased, i.e. the depth of the airbag becomes larger.

This patent document also proposes connecting an outlet valve directly or indi-

rectly with the impact surface via a second tensioning element, whereby this sec¬

ond tensioning element is basically not subject to any forces when the airbag is

not fully expanded (first deployment state) and which is subject to tension when

the airbag is fully expanded (second deployment state), whereby the tensioning

state of this second tensioning element has an influence on the effective cross-

section of the outlet valve. In particular, the outlet valve can be of such a form

that when the second tensioning element is under tension, its effective cross-

section is reduced and in particular is completely closed. Therefore it is possible

to achieve the result that the airbag remains relatively soft in its first deployment

state, which is particularly put into effect when an out-of-position situation is de-

tected, and therefore does not place the vehicle occupant at risk and still to

achieve the result that the airbag nevertheless reaches the necessary internal

pressure in the second, fully deployed state. Furthermore it is ensured that the

outlet valve also remains open if the impact surface strikes an obstacle during

deployment of the airbag before the maximum depth is reached.

Two types of outlet valves are described in US 6,832,788 B2. On the one hand it

is proposed to arrange a strip of fabric containing a hole movably on the airbag

wall by means of straps and to connect it with the second tensioning element.

This means that this fabric element is displaced when the second tensioning ele-

ment is under tension and changes its position in relation to the airbag wall, which

also exhibits a hole, so that depending on the position of the fabric element, the

relative position of the two holes and their overlap is changed. Such an outlet

valve is complicated to manufacture and it must be ensured that the outlet valve

remains functional when the airbag deploys.

Furthermore, an outlet valve is proposed which exhibits a fabric tab sewn onto the

wall of the airbag, said fabric tab covering a hole in the airbag wall. The second

tensioning element extends directly or indirectly to the impact surface from this



fabric tab. If the second tensioning element is under tension, the fabric tab is

pushed onto the hole which lies underneath it in the airbag wall and the outlet

valve is closed. A particular disadvantage here, is that it is difficult to achieve

sealing of the outlet valve, as the fabric tab has to be moved against the internal

pressure of the airbag, and the airbag wall against which the fabric tab is sup¬

ported is naturally made of flexible woven material.

Summary of the invention

Starting from this it is the task of the invention to improve an airbag unit of the ge¬

neric type so that the at least one outlet valve is securely closed.

This task is fulfilled by an airbag unit with the characteristics of Claim 1.

According to the invention, the outlet valve is constructed as follows: a fabric noz¬

zle extends round an opening in the airbag wall, and the second tensioning ele¬

ment, which extends directly or indirectly to the impact surface, is guided around

this fabric nozzle, so that when pulling takes place it draws the fabric nozzle to¬

gether and therefore reduces the effective outlet cross-section or even closes it

completely. Such an outlet valve can easily be folded and it is not necessary that

the element which closes the opening is supported against the airbag wall when it

closes. This achieves reliable functioning.

In a preferred embodiment, the nozzle is pulled over to the outside when the out-

let valve is open, and when the valve closes it is first pulled into the interior of the

airbag, and the actual closing of the outlet valve follows.

Further preferred embodiments result from the subclaims and from the embodi¬

ments now explained in more detail with reference to the drawings.



Brief description of the drawings

The drawings show:

Figure 1 An airbag unit, whereby the airbag is in a first deployed state,

Figure 2 The airbag unit from Figure 1, whereby the airbag is in its second

deployed state,

Figure 3 Detail D 1 from Figure 1,

Figure 4 Detail D2 from Figure 2

Figure 5 A second embodiment of an outlet valve,

Figure 6 A third embodiment of an outlet valve,

Figure 7 A representation of an airbag unit during expansion of the airbag,

Figure 8 An airbag unit, whereby the airbag meets an obstacle before

achieving its maximum depth and

Figure 9 A second embodiment of an airbag unit.

Description of preferred embodiments

Figure 1 shows an airbag unit whereby the airbag is in a first, incompletely de¬

ployed state. When in quiescent state, airbag 10 is folded into a housing 35, in

which gas generator 38 is also accommodated. Figure 1 shows a situation in

which the airbag is in a first, partly deployed state. In this deployment state, im¬

pact surface 10a is connected with the housing by means of a first tensioning

element. This first tensioning element is built up as follows: The retaining part 18,

on which retaining bolt 16 is detachably arranged, is connected with housing 35.

Separation of retaining bolt 16 from retaining part 18 can be triggered for example

electromagnetically or pyrotechnically on an external signal. Retaining bolt 16 ex¬

tends through ring 14, through which again the first tensioning thread 12 extends,

whose both ends are connected with impact surface 10a of airbag 10 by means of

fixing straps 11. From these fixing straps 11, furthermore two second tensioning

threads 2 1, which serve as second tensioning elements, extend to the two outlet

valves 20.



If the full depth of the airbag is to be achieved, the connection between retaining

bolt 16 and retaining part 18 is separated, so that the distance of impact surface

10a from housing 35 can increase, until the second deployment state shown in

Figure 2 is reached. It is possible in principle that tethers are present which define

the distance between impact surface 10a and housing 35.

As can be seen by comparison of Figures 1 and 2, the second tensioning threads

2 1 are in tension-free state in the first incompletely deployed state shown in Fig-

ure 1. The outlet valves 20, at which second tensioning threads 2 1 end, are

hereby open. In the completely deployed state shown in Figure 2 , second ten¬

sioning threads 2 1 are under tension and outlet valves 20 are completely or par¬

tially closed. The structure and functional principle of outlet valves 20 which are

only shown schematically in Figures 1 and 2, are now explained with reference to

Figures 3 and 4:

At the position at which an outlet valve 20 is situated, side surface 10b of airbag

10 exhibits an opening 22. From the edge of this opening 22, a nozzle 24 con¬

sisting of fabric extends. This nozzle is of annular shape when outlet valve 20 is

open as shown in Figure 3. A tunnel 26 of fabric is provided on the edge of nozzle

24 turned away from the airbag fabric, through which second tensioning thread 2 1

extends. In the first embodiment shown in Figures 3 and 4 , the end of the first

tensioning thread 12 is connected to the nozzle 24. If as is shown in Figure 4 ,

second tensioning thread 2 1 is placed under tension - which occurs when airbag

10 reaches its maximum deployed state - first nozzle 24 is pulled over into the

inside of airbag 10 and then pulled together, until the state shown in Figure 4 is

reached. It can be seen that the effective cross-section of outlet valve 20 is then

considerably smaller than opening 22. The pressure inside the airbag 10 obstructs

the drawing together of the nozzle 24 by the second tensioning thread 2 1 not, or

only slightly.

Figures 5 and 6 show variants of an outlet valve 20, whereby, however, the same

basic principle applies. The main difference as compared with the aforementioned



embodiment is that second tensioning thread 2 1 does not end at nozzle 24, but

only surrounds it and both ends of second tensioning thread 2 1 are directly or in¬

directly connected with impact surface 10a of airbag 10. In the embodiment

shown in Figure 5, tunnel 26 is formed by several double-walled straps 26a at a

distance from one another.

Figure 7 shows deployment of an airbag at various stages. Stage a) is before the

start of the deployment, here only housing 35 is shown. The beginning of the de¬

ployment b) corresponds to the deployment of a conventional airbag. In state c)

the second tensioning threads 2 1 are slightly tensioned, so that during the further

deployment nozzles 24 of outlet valves 20 are turned over to the inside, until state

d) is reached. In this state, the first tensioning thread 12 is also tensioned, so that

the first deployment state is achieved. If first tensioning thread 12 is not separated

from housing 35, no further expansion of airbag 10 takes place. If first tensioning

thread 12 is separated, the airbag continues to deploy until final state f ) is

reached, in which outlet valves 20 are closed. In stage e), the outlet valves are

already partially closed.

As can be seen in Figure 8, outlet valves 20 continue to be open even if the con-

nection of the one or several first tensioning threads 12 with housing 35 is inter¬

rupted but the impact surface strikes an obstacle, in particular a vehicle occupant

who is outside the standard seating position, before achieving the fully deployed

state. The outlet valves 20 remain open and the airbag is relatively soft. In Figure

8 it can also be seen that the airbag can exhibit further outlet openings 28, which

are open in every deployment state.

Figure 9 shows a second embodiment of an airbag unit. Here, the first tensioning

element is in the form of a tether 13 with a set break location 13a. This set break

location 13a is formed in such a way that tether 13 remains intact if only the first

stage of a two-stage gas generator 38 is triggered. However, if the internal pres¬

sure in the airbag increases by triggering of the second stage of the gas generator

also, the tether tears at set break location 13a and airbag 10 expands to its maxi¬

mum depth, as described above. Structure and function of outlet valve 20 and its



triggering by second tensioning thread 2 1 is also as described above, so that this

does not need to be explained again here. It is also possible to so set up the

break location as a tear seam tearing on exceed of a predetermined force. This

tear seam can especially be provided at the connection of the tether with the re¬

taining part or with the impact surface. The break location can be provided alter¬

natively or additionally to the possibility to disconnect the tensioning element on

an external signal.



List of reference numbers

10 Airbag

10a Impact surface

10b Side surface

11 Fixing strap

12 First tensioning thread

14 Ring

16 Retaining bolt

18 Retaining part

20 Outlet valve

2 1 Second tensioning thread

22 Opening

24 Nozzle

26 Tunnel

26a Double-wall strap

30 Further outlet opening

35 Housing

38 Gas generator



Patent claims

1. Airbag unit with an airbag exhibiting an impact surface (1Oa) a housing

(35), a gas generator (38), a first tensioning element extending from said

s housing (35) to said impact surface (10a), said tensioning element being

interrupted when the airbag is fully expanded, and a second tensioning

element extending from said impact surface (10a) to an outlet valve (20)

with variable cross-section located in the airbag (10) whereby the cross-

section of the outlet valve (20) is decreased with the second tensioning

o element being under tension,

characterised in that the outlet valve (20) exhibits a nozzle (24) extending

around an opening (22), around which the second tensioning element is

guided.

2. Airbag unit according to Claim 1, characterised in that the first tensioning

element exhibits a first tensioning thread (12) and a retaining part (18)

which is connected directly or indirectly with the housing.

3. Airbag unit according to Claim 1, characterised in that the tensioning thread

(12) can be disengaged from the retaining part (18) on an external signal.

4 . Airbag unit according to one of the previous claims, characterised in that

the second tensioning element is a second tensioning thread (21 ).

5. Airbag unit according to Claim 2 and Claim 4, characterised in that first and

second tensioning threads are connected with impact surface (10a) by

means of a common fixing strap ( 1 1).

6. Airbag unit according to either Claim 4 or Claim 5 , characterised in that

nozzle (24) exhibits a tunnel (26) through which the second tensioning

thread (21) is guided.



7. Airbag unit according to one of the preceding claims, chracterised in that

the tensioning element shows a breaking location.
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