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STEERING DEVICE FOR A VEHICLE,
ESPECIALLY FOR A MOTOR VEHICLE

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

FIELD OF THE INVENTION

The present mvention relates to a steering device for a
vehicle, especially for a motor vehicle, having an airbag mod-
ule.

BACKGROUND INFORMATION

A conventional steering device for a vehicle that has an
airbag module, especially for a motor vehicle, includes a
steering column having an extreme steering-wheel hub, to
which the steering wheel 1s mounted. The steering wheel hub
1s preferably designed to be cup-shaped and includes an outlet
wall having an openable cover, behind which the airbag mod-
ule 1s disposed. The airrbag module includes a gas generator
and an airbag. In the activated state of the airbag module, the
cover unblocks an airbag outlet, through which the airbag can
be inflated 1n front of the steering wheel.

The covers are specifically in the form of flaps and lids,
which are broken at prenotched edge slots of a cover, by a
triggered airbag and the pressure building up therein, and
which swing into the interior of the vehicle. In order to pre-
vent such lids from flying uncontrollably into the passenger
compartment, catch bands may be used, which restrain the
flaps or lids. This manner of opening valves by means of the
airbag can undesirably hinder the inflation and unfolding
operation, particularly in connection with flaps that are
restrained by catch bands.

Steering devices are special designs constructed 1n a com-
plicated manner, so that, for example, airbag modules which
are developed for an instrument panel of a vehicle, as are
described, for example, 1n German Published Patent Appli-
cation Nos. 199 31 815,299 12 825,197 26 878, 197 50 182
and 197 33 896, and 1n which a tensile force 1s applied to an
airbag-module cover by a pyrotechnically activatable cable
line to unblock an airbag outlet, cannot easily be applied to
steering devices. In the case of such airbag modules devel-
oped for an instrument panel of a vehicle, one must especially
consider that, in the rearward direction, 1.e. 1n the direction of
the engine compartment, there 1s only a small space for dis-
placing individual component parts. In addition, the design of
a steering device requires that it be constructed in an
extremely compact manner since, 1n contrast to an istrument
panel, considerably less mstallation space is available.

It 1s an object of the present invention to provide a steering
device for a vehicle, especially for a motor vehicle, having an
airbag module, 1n which the steering device can be manufac-
tured easily and mmexpensively and 1n which 1t 1s possible to
open the cover 1n the region of the steering-wheel hub, 1n a
tfunctionally reliable and rapid manner, 1n order to unblock the
airbag outlet.

SUMMARY

According to the present invention, the cover 1s connected
to at least one pulling means, which can be actuated by a
pyrotechnic actuator that 1s in the form of a cylinder-piston
unit. In this cylinder-piston unit, the gas generator constitutes
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the piston, which 1s supported 1n a steering-wheel-hub cylin-
der region acting as a cylinder and/or steering-column cylin-
der region acting as a cylinder, so as to be moveable from a
neutral position to a working position. The at least one pulling
device 1s indirectly and/or directly connected to the gas gen-
erator 1n such a manner, that, 1n response to the gas generator
being shifted in the cylinder region, a tensile force can be
applied to the at least one pulling device so that the pulling
device transiers the cover from 1ts covering position 1nto 1ts
open position for unblocking the airbag outlet.

Such a device may be manufactured easily and mexpen-
stvely, since the steering-device and airbag-module compo-
nents and component parts required, namely the normally
cylindrical wall region of the steering column and/or of the
steering-wheel hub, used as the cylinder region, as well as the
gas generator used as the piston, may also function to open the
cover. Such an integration of functions 1n a steering device
allows a necessary, compact method of construction to be
casily implemented. In addition, the simple, preferably linear
movement of the gas generator allows a simple design using
longitudinal guide elements and permits the cover to be
opened 1n a functionally reliable and rapid manner.

In one embodiment of the present invention, the at least one
pulling device 1s formed by the airbag having at least one
airbag-subsection fastened to the cover so that, in response to
the gas generator being moved 1n the cylinder region, e.g., in
the direction away from the cover, a tensile force may be
applied to the at least one airbag-subsection. In this manner,
the cover 1s transierred 1nto its open position, €.g., into an area
behind the outlet wall, and the airbag 1s subsequently inflated
through the airbag outlet. Therefore, the airbag also functions
to open the cover, whereby the number of component parts 1s
advantageously reduced further, since separate pulling
devices are not required for opening the cover. In addition, 1t
1s simple to manufacture an airbag folded 1n such a manner, so
that, on the whole, such a design can be produced very imex-
pensively.

In an alternative embodiment of the present invention, the
pulling device 1s formed by a cable line, which 1s guided over
fixed deflection points, around the airbag module, to the cover
so that, 1n response to the gas generator being moved 1n the
cylinder region, e.g., in a direction away from the cover, a
tensile force can be applied to the cable line, so that the tensile
force transters the cover into its open position, and the airbag
subsequently exits through the airbag outlet, and can be
inflated. Using such a design, the tensile force acting on the
cover, and therefore the opening kinematics, may be adapted
individually to the respective mounting situation, by the num-
ber, the type, and the size of the detlection points. In particu-
lar, the tensile force necessary to open the cover can be
reduced by detflecting the cable line over several detlection
pulleys. This arrangement allows the airbag module to be
activated 1n a concerted and controlled manner and allows the
cover to be opened 1n a functionally reliable and rapid man-
ner.

In another embodiment of the present 1invention, a first,
stationary deflection point 1s mounted at each of the two sides
of a lower gas-generator end, so as to be set apart from the
lower gas-generator end. A subsection of the cable line 1s
guided around these first, stationary deflection points 1n such
a manner, that this subsection runs approximately horizon-
tally, and 1s preferably disposed directly adjacently to the
lower gas-generator end. The first, stationary detflection
points are set apart from each other so that the gas generator
may be moved between and through these detflection points
while pulling the cable line along. Such a design allows the
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cover to be opened rapidly, since a tensile force may already
be applied immediately to the cable line, as the gas generator
begins to move.

Another embodiment of the present invention provides for
cach of the first, stationary deflection points having a second,
stationary deflection point assigned to 1t, which i1s shifted
turther to the outside, 1n relation to the lower gas-generator
end, and 1s lower than the respective, first stationary detlec-
tion point. The second, stationary detlection points may be at
the same level relative to the bottom end of the gas generator.
The cable line extending from the first, stationary detlection
points 1s then guided around the respective, second, stationary
deflection points, and possibly over additional, stationary
deflection points, 1n the direction of the cover. Such a design
allows the cable to be guided 1n an advantageous manner,
while a tensile force, which can be set precisely, acts on the
cover.

The cable line may be guided upwardly by each of the free
cable ends on the two sides of the airbag module, 1n the
direction of the cover and may be secured 1n position 1n an
edge area at the extremity. In response to the gas generator
being shifted 1n a direction away from the cover, between and
through the two first, stationary deflection points, while pull-
ing the cable line along, a tensile force acts on the two cable
ends so that they, together with respective subsections of the
cover, may swivel outwardly, about a stationary, hinged bear-
ing, in the direction of the outlet wall, 1n order to open the
airbag outlet. Particularly 1in conjunction with a single-stage
gas generator, this rapidly opens the airbag outlet for an
airbag to exit through. Particularly 1in conjunction with a
two-stage gas generator, 1n which the first stage 1s merely
used to displace the gas generator, the cable ends may also be
fastened to the cover so that they are swiveled inwardly, into
the hub region. Then, the second stage 1s only triggered after
the cover swings 1n.

In the neutral position, the airbag may be accommodated in
a separate airbag cup, which 1s secured 1n position, near the
steering-wheel hub and/or steering column, set apart from it.
In this case, the cable line may be guided in the region
between the airbag cup and a side of the steering-wheel hub
and/or of the steering column, whereby the airbag 1s separated
from the cable line, and they cannot interfere with each other.

In an additional embodiment of the present invention, the
gas generator used as a piston and having a pre-chamber
housing, which 1s 1n the form of a cylinder region, and 1s
connected to the steering-wheel hub and/or steering column
or integrally formed with 1t, 1s supported so as to be moveable
in the direction of the cover. After being activated, the gas
generator 1mjects gas, via exhaust ports, into the prechamber
housing, which 1s closed 1n a gas-tight manner, and 1s oppo-
site to the cover, and the gas generator builds up a displace-
ment pressure for moving the gas generator into the working,
position. Using such a design, the gas generator, and therefore
the airbag, 1s already moved 1n the airbag-outlet direction,
1.€., in the unfolding and inflation direction, at the start of the
actrvation. This movement in the direction of the cover 1s
simultaneously used to open the cover.

The at least one pulling device 1s connected to the gas
generator, via a pulling-direction detlector, so that the cover
can be moved behind the outlet wall by the gas generator, 1n
a direction that 1s approximately opposite to that of the gas
generator, which can move 1n the direction of the cover.

In still another embodiment of the present invention, the
airbag can only be inflated 1n the shifted working position of
the gas generator, via a gas connection, 1n response to the gas
generator being activated. This arrangement achieves a high
opening reliability, since, after the gas generator 1s activated,
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the escaping gas 1s mnitially used for moving the gas generator
only, 1n order to open the cover. Then, the gas that continues
to escape 1s only subsequently used to intlate the airbag, after
a time delay, 1n the case of an already open airbag outlet.

In one embodiment of the present invention, at least one
overflow opening may be positioned at the prechamber hous-
ing, 1n the sliding path of the gas generator, e.g., near the
shifted working position of the gas generator, the overtlow
opening producing a gas connection to the airbag after the gas
generator travels past the overtlow opening. Therefore, prior
to the overtlow opening being reached, there 1s still no gas
connection between the gas generator and the airbag, so that,
after its activation, the gas generator 1s mitially only used as
an actuator for reliably opening the cover, and only subse-
quently used to inflate the airbag.

The gas generator may include radial blow-oif outlets, the
moveable gas generator and the moveable airbag module
being guided along the displacement path 1n a gas-tight man-
ner, in the pre-chamber housing, by at least one sealing ele-
ment. This arrangement achieves a high functional reliability
of the opening actuator.

Rods or tension members may also be used as tension
clements. It may be particularly advantageous and mmexpen-
stve to provide a cable line as the at least one pulling device,
which, starting out from the gas generator, 1s guided out of the
prechamber housing in a gas-tight manner, i the direction
opposite to the movement of the gas generator, and over at
least two stationary detlection points, around the pre-cham-
ber housing, to the cover located 1n front of the prechamber
housing, at a distance from 1t. The cable line 1s connected
there. The engaging movement of the gas generator may
deflect the cable line from the original position, 1n order to
generate the opening force for the cover.

A one-stage gas generator may be used as a gas generator,
which may be shifted due to the recoiling caused by the
discharging gas. However, one embodiment of the present
invention provides for the gas generator being a two-stage gas
generator, the pyrotechnic actuator being operable in the first
generator stage, atter the gas generator 1s activated by a crash
sensor, and the airbag being inflatable 1n the second generator
stage, after a time delay.

The cover may be formed by at least one openable airbag
tflap, which can swivel in or out to the airbag module, the cover
being designed to selectively break, and theretfore, to selec-
tively open the airbag outlet, using an outer skin that can
break at a notch.

An additional safety function results from the fact that a
subsection 1n the region of the steering-wheel hub and/or
steering column 1s designed as a deformation region. For
example, such a deformation region may be designed to have
an undulated profile and/or to be a type of inverted tube.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic cross-sectional view of a steering
device having a first example embodiment of a pyrotechnic
opening actuator;

FIG. 2 1s an enlarged detail view of the lower end of the gas
generator shown 1n FIG. 1;

FIG. 3 1s a schematic cross-sectional view of a steering
device having a second example embodiment of a pyrotech-
nic opening actuator; and

FIG. 4 1s a schematic cross-sectional view of a steering
device having a third example embodiment of a pyrotechnic
opening actuator.

DETAILED DESCRIPTION

A schematic cross-sectional view through a subsectionof a
motor-vehicle steering device 1 1s illustrated 1n FIG. 1. The
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steering device 1 includes a steering column 2, which has a
steering-wheel hub 3 on its end. Steering-wheel hub 3 may be
designed to be cup-shaped and may include a deformation
region in the form of an inverted tube 4, in the transitional
region to steering column 2.

A steering wheel 6, which extends around the steering-
wheel-hub region 1 an approximately annular manner, 1s
positioned at steering-wheel hub 3, over steering-wheel
spokes 5.

Steering-wheel hub 3 has an outlet wall 7 at the extremaity,
in which an airbag outlet 8 1s covered by a cover 9.

As 1llustrated i FIG. 1, an airbag module 10, which
includes a two-stage gas generator 11 and an airbag 12, 1s
arranged behind cover 9. In the non-activated state illustrated
in FIG. 1, airbag 12 1s accommodated 1n a separate airbag cup
13, which 1s only shown schematically using a dashed line.
This airbag cup 13 1s disposed 1n the region of the steering-
wheel hub 3 and 1s secured in position at a distance from a
steering-wheel-hub wall region.

Two-stage gas generator 11 1s simultaneously a component
ol a pyrotechnic actuator 14, which is 1n the form of a cylin-
der-piston unit, and 1s for unblocking airbag outlet 8, where
two-stage gas generator 11 forms the piston, which 1s sup-
ported so as to be moveable 1n a steering-column 2 cylinder
region 15 acting as a cylinder, from a neutral position illus-
trated in FIG. 1, in the direction of arrow 16, into a working,
position, not shown. As illustrated 1n FIG. 1 by a dashed line,
gas generator 11 may be received 1n a form-locked manner, by
guide elements, such as guide plates 17, in cylinder region 15
of steering column 2.

Pyrotechnic actuator 14 also includes a cable line 18 as a
pulling device, having a subsection guided around first, sta-
tionary detlection points 19, which are disposed on each of
the two sides of a lower gas-generator end and which are
mounted approximately at the same level 1n relation to this
lower gas-generator end. The cable-line subsection 1s guided
around the first, stationary detlection points 1n such a manner,
that 1t runs approximately horizontally, and directly adja-
cently to the lower gas-generator end, as illustrated in FI1G. 2,
which 1s a schematic, enlarged detail view of this lower gas-
generator region. As shown 1 FIGS. 1 and 2, the two first,
stationary deflection points 19 are set apart from each other so
that two-stage gas generator 11 may be moved between and
through them, 1n the direction of arrow 16, while pulling the
cable line.

As 1llustrated 1n FIGS. 1 and 2, each of the first, stationary
deflection points 19 have a second, stationary detlection point
20 assigned to 1t, each of which 1s, 1n relation to the lower
gas-generator end, shifted further to the outside, and 1s lower
than the respective, assigned, first stationary deflection point
19. Second, stationary deflection points 20 may be arranged
approximately at the same level in relation to the lower end of
the gas generator. Cable line 18 extending from {first, station-
ary detlection points 19 1s guided around respective, second
stationary deflection points 20, along gas generator 11, as
well as upwardly, 1n the region between airbag cup 13 and a
steering-wheel-hub wall, 1n the direction of cover 9. The two
free ends of cable line 18 are each secured in position 1n an
extreme edge area of the cover.

In the case of a collision being sensed by a crash sensor, not
shown, the crash sensor activates a first generator stage of
two-stage gas generator 11, whereby gas generator 11 1s
shifted in the direction of arrow 16, away from cover 9,
between and through the two, stationary detlection points 19,
into the working position. During this displacement, the gas
generator pulls cable line 18 along, and therefore applies a
tensile force to the edge of the cover region, so that cover 9
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breaks 1n a middle cover region, which 1s only illustrated for
purposes of 1llustration, and i1s provided with a notch 22. The
cover 1s swiveled about stationary, hinged bearing 21, which
1s slightly offset to the inside, from the end area on the edge.
This 1s only illustrated 1n FIG. 1 schematically by a dashed
line. The swiveling of cover subsections 23, 24 unblocks
airbag outlet 8, so that airbag 12 may be inflated 1n the second,
time-delay-activated generator stage of two-stage gas genera-
tor 11 and may be inflated through airbag outlet 8, in front of
a vehicle occupant.

In addition to first and second deflection points 19, 20,
other deflection points may be provided, which, may be
designed, particularly in regard to their dimensioning, so that
a selected tensile force acts on cover 9 in response to a shift of
gas generator 11.

FIG. 3 1s a schematic cross-sectional view of a subsection
of steering device 25, which includes another embodiment of
a pyrotechnic actuator 26 for unblocking airbag outlet 8.
Identical parts shown 1n FIGS. 1 and 3 are denoted by the
same reference numerals.

An airbag module 27 may include a two-stage gas genera-
tor 28 and an airbag 29 connected thereto. Gas generator 28 1s
accommodated 1n steering column 2 1n a form-locked man-
ner, while airbag 29 1s accommodated 1n cup-shaped steering-
wheel hub 3, 1n the neutral position illustrated in FIG. 3. A
pulling device for opening cover 9 1s formed by airbag 29,
where, as 1llustrated schematically 1n FIG. 3, the airbag hav-
ing two airbag subsections 30, 31 1s folded and attached to
cover 9 so that, in response to gas generator 28 being shifted
in the direction of arrow 32, 1n cylinder region 33 formed by
steering column 2, e.g., by triggering a first gas-generator
stage, or alternatively by the recoil 1n response to the gas-
generator stage of a one-stage gas generator being activated,
a tensile force may be applied to cover 9, via airbag subsec-
tions 30, 31 connected to cover 9, so that the cover breaks at
a desired breaking location 1n the form of a notch 34, and 1ts
cover tlaps 35, 36 are pulled inward 1nto steering-wheel hub
3 to free airbag outlet 8, so that airbag 29 can subsequently
emerge unhindered, and be intlated 1n front of a vehicle occu-
pant, €.g., by triggering a second gas-generator stage.

FIG. 4 1s a schematic cross-sectional view of a subsection
of steering device 37, which shows another embodiment of a
pyrotechnic actuator 38 for opening a cover 39, in order to
unblock an airbag outlet 40.

Steering device 37 includes a steering column 41, the
extremity of which 1s contiguous to a cup-shaped steering-
wheel hub 42, a subsection of steering-wheel hub 42 being
designed to have an undulated profile 43. Disposed in steer-
ing-wheel hub 42 i1s an airbag module 44, which includes a
two-stage gas generator 45 having radial blow-oil outlets 46
and a folded airbag 47 connected to gas generator 45.

(Gas generator 45 1s a component of pyrotechnic actuator 38
designed as a cylinder-piston unit, gas generator 45 forming
the piston moveably supported 1n a prechamber housing 48,
which acts as a cylinder region, and 1s a component of steer-
ing-wheel hub 42.

In addition, pyrotechnic actuator 38 includes a cable line
49 as a pulling device. This cable line 49 includes two pulling
cords 50, 51, which, starting from gas generator 43, exit out of
prechamber housing 48 1n a gas-tight manner. On opposite
sides of prechamber housing 48, each of these pulling cords
50, 51 1s guided over two stationary deflection points 32, 53,
around prechamber housing 48, to cover 39, which 1s located
in front of prechamber housing 48, at a distance from 1t. The
pulling cords are fastened there. Cover 39 also includes two
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cover flaps 54, 55, which are pivoted at the edge area, so as to
swivel, and have a notch 56 as a desired breaking location, 1n
a middle region of cover 39.

Overtlow openings 37, 58 are formed on opposite sides, 1n
a front region of prechamber housing 48 near the cover. In
addition, gas generator 45 1s guided in prechamber housing
48, 1n a gas-tight manner, using a sealing element 59.

In the event of a collision, a first stage of two-stage gas
generator 45 1s triggered, whereby gas 1s 1njected through
blow-oil outlets 46, into prechamber housing 48, which 1s
closed 1n a gas-tight manner by sealing elements 59. The gas
pressure building up 1n this region of prechamber housing 48
moves gas generator 45, and therefore, the entire airbag mod-
ule 44, 1n the direction of arrow 60 shown in FIG. 4. By
shifting gas generator 45, which 1s 1n the form of a piston, 1n
prechamber housing 48, which 1s 1n the form of a cylinder
region, 1n the manner of a cylinder-piston unit, the two pull-
ing-cord ends on the side of the gas generator are also moved
in the direction of arrow 60, whereby a tensile force 1s applied
to the two pulling-cord ends on the side of the wall cover. This
tensile force causes cover 39 to break at notch 56, in response
to which cover flaps 34, 55 fold 1n and unblock airbag outlet
40, while simultaneously providing protection from the
edges.

As soon as gas generator 43 having sealing elements 39 1s
moved 1nto the region of overtlow openings 57, 58 after
starting out from the neutral position illustrated 1n FIG. 4, a
gas connection to airbag 47 1s established via airbag-inlet
openings 61, 62 after the gas generator crosses these overflow
openings 37, 58. Airbag 47 1s inflated by a second stage of gas
generator 435 activated at the instant that overflow openings
57,58 arc overrun, and as aresult, the airbag exits from airbag
outlet 40, 1nto a passenger compartment.

What is claimed 1s:

1. A steering device for a vehicle, comprising:

an airbag module, the airbag module including a gas gen-
erator and an airbag;

a steering wheel;

a steering column, the steering column including an
extreme steering-wheel hub, the steering wheel being
mounted on the extreme steering-wheel hub, the
extreme steering wheel hub having a cup-shaped design
and 1ncluding an outlet wall having an openable cover,
the gas generator and the airbag being disposed behind
the openable cover, the openable cover unblocking an
airbag outlet through which the airbag 1s inflatable 1n
front of the steering wheel when the airbag module 1s 1n
an activated state;

a pyrotechnic actuator, the pyrotechnic actuator including
a cylinder-piston unit, the gas generator defining the
piston thereot, at least one of the steering-wheel hub and
the steering column defining the cylinder thereof, the gas
generator being supported 1in a cylinder region of the at
least one of the steering-wheel hub and the steering
column so as to be movable from a neutral position 1nto
a working position; and

at least one pulling device coupled to the cover, the at least
one pulling device being actuatable by the pyrotechnic
actuator;

wherein the at least one pulling device 1s connected to the
gas generator unit at least one of indirectly and directly
so that, 1n response to the gas generator being shifted 1n
the cylinder region, a tensile force 1s applied to the at
least one pulling device so that the at least one pulling
device transiers the cover from a covering position to an
open position to unblock the airbag outlet.
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2. The steering device according to claim 1, wherein the
vehicle 1s a motor vehicle.

3. The steering device according to claim 1, wherein the at
least one pulling device includes at least a portion of the
airbag, the airbag being fastened by at least one airbag sub-
section to the cover so that, in response to the gas generator
being shifted 1n the cylinder region, the tensile force 1s applied
to the at least one airbag subsection, the tensile force trans-
ferring the cover to the open position, the airbag subsequently
exiting the airbag outlet and being 1ntlatable.

4. The steering device according to claim 3, wherein the gas
generator 1s shifted in the cylinder region 1n a direction away
from the cover.

5. The steering device according to claim 3, wherein the
tensile force transfers the cover mto the open position into a
region disposed behind the outlet wall.

6. The steering device according to claim 1, wherein the
pulling device includes a cable line, which 1s gmided over at
least one stationary deflection point around the airbag module
to the cover;

and wherein in response to the gas generator being shifted
in the cylinder region, the tensile force 1s applied to the
cable line so that the tensile force transters the cover into
the open position, the airbag subsequently exiting the
airbag outlet and being intlatable.

7. The steering device according to claim 6, wherein the gas
generator 1s shifted in the cylinder region 1n a direction away
from the cover.

8. A steering device for a vehicle, comprising:

an airbag module, the airbag module including a gas gen-
crator and an airbag;

a steering wheel;

a steering column, the steering column including an
extreme steering-wheel hub, the steering wheel being
mounted on the extreme steering-wheel hub, the
extreme steering wheel hub having a cup-shaped design
and including an outlet wall having an openable cover,
the gas generator and the airbag being disposed behind
the openable cover, the openable cover unblocking an
airbag outlet through which the airbag 1s inflatable 1n
front of the steering wheel when the airbag module 1s 1n
an activated state;

a pyrotechnic actuator, the pyrotechnic actuator including,
a cylinder-piston unit, the gas generator defining the
piston thereot, at least one of the steering-wheel hub and
the steering column defining the cylinder thereof, the gas
generator being supported 1n a cylinder region of the at
least one of the steering-wheel hub and the steering
column so as to be movable from a neutral position into
a working position; and

at least one pulling device coupled to the cover, the at least
one pulling device being actuatable by the pyrotechnic
actuator;

wherein the at least one pulling device 1s connected to the
gas generator unit at least one of indirectly and directly
so that, 1n response to the gas generator being shifted in
the cylinder region, a tensile force 1s applied to the at
[feast] /east one pulling device so that the at least one
pulling device transiers the cover from a covering posi-
tion to an open position to unblock the airbag outlet;

wherein the pulling device includes a cable line, which 1s
guided over at least one stationary deflection point
around the airbag module to the cover;

wherein 1n response to the gas generator being shifted 1n
the cylinder region, the tensile force 1s applied to the
cable line so that the tensile force transters the cover into
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the open position, the airbag subsequently exiting the
airbag outlet and being intlatable; and

wherein the gas generator includes a lower end, the lower
end of the gas generator including two sides, a first
stationary deflection point being provided on each of the
two sides of the lower end of the gas generator and being
spaced apart from the lower end of the gas generator, a
subsection of the cable line being guided around the first,
stationary deflection points so that the subsection
extends substantially horizontally and 1s disposed
directly adjacent to the lower end of the gas generator,
the first stationary detlection points being spaced apart
from each other so that the gas generator 1s movable
therebetween and therethrough while pulling the cable
line.

9. The steering device according to claim 8, wherein a
second stationary deflection point corresponds to each of the
first stationary detlection points, each second stationary
deflection point being arranged further to the outside relative
to the lower end of the gas generator and lower than the
corresponding first stationary detlection point, the cable line
extending from the first stationary deflection points being
guided around the corresponding second stationary detlec-
tion points.

10. The steering device according to claim 9, wherein the
second stationary deflection points are arranged at a same
level relative to the lower end of the gas generator.

11. The steering device according to claim 9, wherein the
cable line 1s guided around additional stationary deflection
points 1n a direction of the cover.

12. A steering device for a vehicle, comprising:

an airbag module, the airrbag module including a gas gen-
erator and an airbag;

a steering wheel;

a steering column, the steering column including an
extreme steering-wheel hub, the steering wheel being
mounted on the extreme steering-wheel hub, the
extreme steering wheel hub having a cup-shaped design
and including an outlet wall having an openable cover,
the gas generator and the airbag being disposed behind
the openable cover, the openable cover unblocking an
airbag outlet through which the airbag 1s inflatable 1n
front of the steering wheel when the airbag module 1s 1n
an activated state;

a pyrotechnic actuator, the pyrotechnic actuator including
a cylinder-piston unit, the gas generator defining the
piston thereol, at least one of the steering-wheel hub and
the steering column defining the cylinder thereof, the gas
generator being supported 1n a cylinder region of the at
least one of the steering-wheel hub and the steering
column so as to be movable from a neutral position into
a working position; and

at least one pulling device coupled to the cover, the at least
one pulling device being actuatable by the pyrotechnic
actuator;

wherein the at least one pulling device 1s connected to the
gas generator unit at least one of indirectly and directly
so that, 1n response to the gas generator being shitted in
the cylinder region, a tensile force 1s applied to the at
least one pulling device so that the at least one pulling
device transiers the cover from a covering position to an
open position to unblock the airbag outlet;

wherein the pulling device includes a cable line, which 1s
guided over at least one stationary deflection point
around the airbag module to the cover;

wherein in response to the gas generator being shifted in
the cylinder region, the tensile force 1s applied to the
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cable line so that the tensile force transters the cover into
the open position, the airbag subsequently exiting the
airbag outlet and being 1nflatable; and
wherein each [tree] free end of the cable line is guided
towards a respective side of the airbag module and
upwardly 1n a direction of the cover, each free end of the
cable line being secured 1n position 1n an extreme edge
area of the cover; and
wherein, 1n response to the gas generator being shifted in a
direction away from the cover between and through the
first stationary detlection points while pulling the cable
line, the tensile force acts on the {ree ends of the cable
line so that the free ends swivel outwardly with a cover
subsection about a stationary hinged bearing 1n a direc-
tion away from the outlet wall to open the airbag outlet.

13. The steering device according to claim 6, wherein in the
neutral the airbag 1s provided in a separate airbag cup, the
separate airbag cup being secured in position 1n a region of at
least one of the steering-wheel hub and the steering column
and spaced apart therefrom so that the cable line 1s guided 1n
a region between the airbag cup and a wall of the at least one
of the steering-wheel hub and the steering column.

14. The steering device according to claim 1, wherein the
gas generator defines a piston supported in a prechamber
housing defining a cylinder region and 1s at least one of
connected to and formed mtegrally with at least one of the
steering-wheel hub and the steering column, the gas generator
being movable 1n a direction of the cover so that after activa-
tion, the gas generator 1njects gas through at least one exhaust
port into the prechamber housing, the prechamber housing
being disposed opposite to the cover, the gas generator gen-
crating a displacement pressure to shift the gas generator into
the working position.

15. The steering device according to claim 14, wherein the
prechamber housing i1s gas-tight.

16. The steering device according to claim 14, further
comprising a pulling-direction detlector, the at least one pull-
ing device being connected to the gas generator via the pull-
ing-direction deflector so that the gas generator 1s movable 1n
a direction of the cover and allows the cover to move substan-
tially 1n an opposite direction behind the outlet wall.

17. The steering device according to claim 14, further
comprising a gas connection, wherein in response to the gas
generator being activated, the airbag 1s inflatable through the
gas connection when the gas generator has been shifted to the
working position.

18. The steering device according to claim 14, wherein the
prechamber housing includes at least one overtlow opening in
a sliding path of the gas generator, a gas connection to the
airbag being defined after the overtlow opening 1s overrun by
the gas generator.

19. The steering device according to claim 18, wherein the
at least one overtlow opening 1s disposed in a region of the
working position of the gas generator.

20. The steering device according to claim 14, wherein the
gas generator includes at least one radial blow-oil outlet.

21. The steering device according to claim 14, turther
comprising at least one sealing element, at least one of the gas
generator and the airbag module being displaceably guidable
in the prechamber housing in a gas-tight manner along a
sliding path 1n accordance with the at least one sealing ele-
ment.

22. The steering device according to claim 14, wherein the
pulling device includes at least one cable line, the at least one
cable line extending from the prechamber housing 1n a gas-
tight manner 1n a direction opposite to a direction of move-
ment of the gas generator, the at least one cable being guided
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over at least two stationary deflection points around the pre-
chamber housing to the cover located in front of the precham-
ber housing and at a distance therefrom, the at least one cable
line being connected to the cover, the cable line being deflect-
able from an original position by the movement of the gas
generator to generate an opening force to open the cover.
23. The steering device according to claim 1, wherein the
gas generator includes a two-stage generator, the pyrotechnic
actuator being operable 1n a first generator stage after being

activated by a crash sensor and the airbag being inflatable 1n
a second generator stage after a time delay.

24. The steering device according to claim 1, wherein the
cover includes at least one openable airbag flap, the at least

one openable airbag tlap being swivelable at least one of |

inwardly and outwardly.

25. The steering device according to claim 1, wherein the
cover includes an outer skin, which 1s openable at a notch.

26. The steering device according to claim 1, wherein the
airbag 1s aligned 1n a direction of the cover and the airbag
module 1s movable.

277. The steering device according to claim 1, wherein a
subsection of the region of the at least one of the steering-
wheel hub and the steering column includes a deformation
region.

28. The steering device according to claim 27, wherein the
deformation region includes at least one of an undulated
profile and an inverted tube.

29. A steering device for a vehicle, comprising:

an airbag module, the aivbag module including a gas gen-

erator and an airbag;

a steeving wheel;
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a steering column, the steering column including an
extreme steeving-wheel hub, the steering wheel being
mounted on the extreme steeving-wheel hub, the extreme
steeving-wheel hub including an outlet wall having an
openable cover, the gas genervator and the airbag dis-
posed behind the openable cover, the openable cover
configured to unblock an airbag outlet through whickh

the aivbag is inflatable in front of the steeving wheel
when the airbag module is in an activated state;

a pyrotechnic actuator, the pyrotechnic actuator including

a cylinder-piston unit, the gas genervator defining the
piston therveof, at least one of the steering-wheel hub and
the steering column defining the cylinder theveof, the gas
generator supported in a cvlinder region of the at least
one of the steering-wheel hub and the steering column
movable from a neutral position into a working position;
and

at least one pulling device coupled to the cover and actu-

atable by the pyrotechnic actuator;

wherein the at least one pulling device is connected to the

gas genervator unit at least one of indirectly and dirvectly
to apply a tensile force to the at least one pulling device
in vesponse to shift of the gas genervator in the cvilinder
region to transfer the cover from a closed position to an
open position to unblock the aivrbag outlet.

30. The steering device according to claim 29, wherein the
gas generator is movable from the neutral position into the
working position in a divection away from the cover.

31. The steering device according to claim 29, wherein the
cover is openable from the closed position to the open posi-
tion in a direction away from the gas generator.
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