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(57) Abstract

The invention relates to an arrangement for the activation of a signal
device (19) in a vehicle, comprising a steering wheel (1), at least one switch

(7) arranged in connection to the steering wheel (1) and arranged for the
activation of the signal device (19), and at least one additional function unit
of the vehicle arranged in the vicinity of said switch (7) movable from an idle

position in the direction of said switch (7) for the activation of the switch (7).
said switch (7) is shaped integrated with

The invention is characterized in that

10

a spring element (11) in order to affect said function unit (10) in the direction

of said idle position. By means of the invention, an improved arrangement for

the activation of a signal hom in a motor vehicle is obtained.
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Arrangement for a vehicle steering wheel.

TECHNICAL FIELD:
The invention relates to an arrangement for the activation
of a signalling device in a vehicle, according to ‘the

preamble of appended claim 1.

BACKGROUND OF THE INVENTION:

Motor vehicles are normally equipped with signal horns. The
signal horn in a vehicle can usually be activated by the
driver manually using a switch which is placed on, or in
the vicinity of, the steering wheel of the vehicle. Due to
this location of the switch, the driver can activate the
signal horn in a simple manner in case of, for example, an

emergency.

Furthermore, modern motor vehicles are often equipped with
at least one air-bag for the protection of those travelling
in the vehicle. In a previously known manner, such an air-
bag is arranged to be activated in the event of a collision
with the vehicle. The activation of the air-bag is carried
out by means of an acceleration sensor located in the
vehicle, which in turn is arranged to be able to activate
a gas generator for inflation of the air-bag. In so doing,
gas is caused to flow into the air-bag, which is then
shaped to a smooth energy-absorbing cushion which
attenuates a person’s motion forward in case of sharp
braking of the vehicle.

As regards the driver of the vehicle, he can be protected
by means of an air-bag which preferably is arranged in
connection to the hub of the steering wheel of the vehicle,
and which can be inflated in the direction of the driver’s
torso. For this purpose, a special air-bag module, which
comprises the air-bag itself and the above-mentioned gas
generator which is used to inflate the air-bag, can be
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placed in the hub of the steering wheel. This air-bag
module can furthermore be arranged in connection to the
switch of the signal horn in such a way that the driver, by
exerting pressure on the air-bag module, causes the switch
to close. This, in turn, causes the activation of the
signal horn as well.

From patent document US-A-5283404, a system for motor
vehicles which comprises an air-bag module arranged in the
hub of a steering wheel is previously known. The system
also comprises a plurality of switches for the activation
of a signal horn. The switches are arranged in connection
to the air-bag module. Furthermore, the switches are of the
membrane-switch kind, and can be activated when the user
exerts pressure on the air-bag module, which then in turn
is pressed against the switches, so that the signal horn is
activated.

A drawback of this previously known arrangement is that
there is a need for special spring elements, against which
the air-bag module rests. These spring elements cause
increased manufacturing costs, since more steps and more
components are needed during manufacturing. Furthermore,
the spring elements use up room, at the same time as they
increase the total weight of the previously known
arrangement.

SUMMARY OF THE INVENTION:

The object of the present invention is thus to achieve an
improved arrangement in the steering wheel of a vehicle,
which arrangement primarily is intended for the activation
of a signal horn, in which the drawbacks of previously
known arrangements of this kind are eliminated. This object
is achieved by means of an arrangement of the initially
mentioned kind, the characteristics of which will become
evident from appended claim 1.
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The invention is intended for the activation of a signal
device in a vehicle. According to the invention, there is
at least one switch arranged in connection to the steering
wheel of the vehicle, which switch is arranged to activate
the signal device. The invention furthermore comprises at
least one function unit of the vehicle, which is arranged
in the vicinity of said switch, and which can be moved in
a predetermined direction from an idle position and towards
said switch for activation of the switch. The invention is
based on the switch being shaped integrated with a spring
element to affect said function unit in the direction of
said idle position. In this way, an arrangement is obtained
with a built-in spring function of the switch.

The switch is preferably of the membrane-switch kind, and
is shaped with a springing organ, against which said
function unit rests. In a preferred embodiment, this
function unit consists of an air-bag module, which in turn
comprises an air-bag and means for inflation of the air-

bag.

Using an arrangement according to the invention, a reliable
function for activation of the signal horn is obtained.
Furthermore, there is an advantage in that the switch which
is of the membrane-switch kind has a very long operational
l1ife. There is furthermore a reduced consumption of
material and components, which in turn causes lower
manufacturing costs than in previously known systems of a
similar kind. Furthermore, the invention needs less room
than previous arrangements, which results in a more compact
packing of the steering wheel and its components. Also, the
weight is lower than that of previously known arrangements.

Since the invention comprises switches of the membrane-
switch kind with an integrated spring element, there is a
distinct and exact perception for the user when he



10

15

20

25

30

35

WO 98/02337 PCT/SE97/01264

4

depresses the air-bag module in order to activate the
signal horn.

Advantageous embodiments will become evident from the
appended dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS:

The invention will in the following be described in more
detail with reference to an example of embodiment which is
shown in the appended drawings, in which:

Fig. 1 schematically in a perspective view shows a
disassembled steering wheel equipped with an
arrangement according to the invention,

Fig. 2 shows a cross-sectional view of the invention in
an assembled state,

Fig. 3 shows a perspective view of a switch according to
the invention, and

Fig. 4 schematically shows an electrical circuit diagram
of the arrangement according to the invention.

PREFERRED EMBODIMENT:

Fig. 1 shows an arrangement according to the present
invention in a disassembled state. According to the
preferred embodiment, the invention is arranged in
connection to a steering wheel in a motor vehicle. The
figure shows a steering wheel frame or a steering wheel
module 1, which preferably is made of steel, and which
constitutes a supporting frame which is intended to be
equipped with (not shown) upholstery and padding similar to
the design of conventional steering wheels. The steering
wheel module 1 is, in a known manner, intended to be
assembled on a (not shown) steering wheel tube.
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Furthermore, the steering wheel module 1 is shaped with a
recessed portion 2 with a bottom plate 3. In the bottom
plate 3 there is an aperture 4 which is arranged
essentially symmetrically around the axis of rotation 5 of
the steering wheel module 1. The aperture 4 is utilized for

running cables (not shown).

Furthermore, the invention comprises a switching unit 6
which is arranged on, or in the immediate vicinity of, the
bottom plate 3. The switching unit 6 is shaped as a plate,
with the function of a supporting element for at least one,
but preferably four, switches 7. The switches 7 are
electrically connected to a connector 8, which in turn is
connected to a control unit (not shown in Fig. 1), which is
arranged to activate a signal horn in the vehicle, as will
be described below. Each of the switches 7 can thus be used
to activate a signal horn. Furthermore, each of the
switches 7 is preferably of the membrane-switch kind, and
is, as will be described in detail below, formed with a
spring element in the shape of a dome-shaped element.
Furthermore, the switching unit 6 is preferably shaped with
a through-opening 9.

On top of the switching unit 6, there is arranged a further
function unit in the form of an air-bag module 10 which, as
such, is of a previously known kind and which comprises an
air-bag and means for inflation of the air-bag. These means
are preferably a gas generator. The air-bag module 10 is
enclosed in a cover, for example a cast aluminum cover, and
is arranged at the bottom plate 3 by means of a (not shown)
screw union. As will be explained below, the air-bag module
10 is arranged to be moved between an idle position and an
additional position in which at least one of the switches
7 is closed. When the air-bag module 10 is in the latter
position, the signal horn of the vehicle is activated.

PCT/SE97/01264 °
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The switching unit 6 can be fixedly arranged on top of the
bottom plate 3 in the steering wheel module 1, or can
alternatively be arranged on the underside of the air-bag
module 10. The switching unit 6 is preferably attached to
the bottom plate 3, or alternatively the air-bag module 10,
by means of a suitable glue or by means of double-sided
adhesive tape. In a manufacturing process, the switching
unit 6 can thus be arranged in advance on either the
steering wheel module 1 or the air-bag module 10, thus
causing a simplified assembling process in connection with
the arrangement according to the invention.

Fig. 2 is a cross-sectional view which shows the invention
in an assembled state. From the figure, it can be seen that
the switching unit 6 rests on the bottom plate 3 of the
steering wheel module 1, and that the air-bag module 9 in
an idle state, i.e. in an unaffected state, is adjacent to
the switching unit 6. As has been mentioned above, each of
the switches 7 is formed with a spring element 11 in the
shape of an essentially dome-formed element. For this
purpose, each of the spring elements 11 is raised a certain
distance relative to the bottom plate 3, i.e. it has an
extension in a direction which is opposite to the direction
in which the driver exerts a force against the air-bag
module 10 when activating the signal horn.

Fig. 3 shows in detail the design of the switch 7, which
comprises a plurality of layers, preferably three layers,
of which a 1lower layer 12 in predetermined positions
supports two electrically conducting contact elements 13,
14. Furthermore, the switching unit 6 comprises an upper
layer 15 which supports an additional electrically
conducting contact element 16 which faces the two contact
elements 13, 14 of the lower layer 12. Furthermore, the
lower level 12 is separated from the upper layer 15 in

certain areas by means of an intermediate layer 17. The
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various contact elements 13, 14, 16 are preferably areas of
thin coatings of graphite, silver, gold, copper or some
other suitable electrically conducting material. The switch
7 can be closed by the spring element 11 being compressed
by a force in the direction indicated with an arrow 18,
thus closing an electrical connection between the contact
elements 13 and 14 by means of the contact element 16. The
different layers 12, 15, 17, are preferably thin films of
polyester plastic or a corresponding synthetic material.

The spring element 11 is shaped as a dome-formed element in
the upper layer 15. With renewed reference to Fig. 2, it
can be seen that the air-bag module 10 normally rests
against the switches 7. When the signal horn is to be
activated, the air-bag module 10 is depressed in the
direction of the bottom plate 3, which causes the air-bag
module 10 to be moved out of its idle position, and the
spring elements 11 are compressed. When the air-bag module
10 is no longer affected by a force, it is returned to its
idle position by means of the spring force of the spring
elements 11, which strive to resume their dome-shaped form.

The properties of the spring elements 11 as regards
elasticity and springing are adjusted to the weight of the
air-bag module 10. These properties must also be adjusted
to the force which is deemed to be suitable to be exerted
on the air-bag module 10 by the driver in order for at
least one switch 7 to be closed. For these purposes, the
height, diameter and shape of the dome 11 can also be
adapted to a certain given application of the invention.
The spring properties of each spring element 11 are also
determined by, among other things, the thickness of the
upper layer 15 and the stiffness and the elastic properties
of the material used in the upper layer 15. The dimensions
of the switches 7 can be varied according to the

PCT/SE97/01264 ~
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application in question. The diameter of the spring
elements is preferably about 10-20 mm.

Fig. 4, in a simplified form, shows a circuit diagram which
shows how each switch 7 can be connected in order to enable
the activation of a signal horn 19 in a vehicle. Although
the drawing only shows one switch 7, the invention can as
stated above, comprise a plurality of such switches. The
switch 7 is connected between ground and a central control
unit 20 via the connector 8 (see Fig. 1). The control unit
20 is arranged to detect whether the switch 7 is closed. If
this is the case, the control unit 20 emits a signal to a
relay 21 which receives a voltage U. The relay is in turn
connected to the signal horn 19, which is activated and
emits a sound-signal when the relay 21 has been activated
by the control unit 20.

The invention is not limited to the embodiments described
above, but can be varied within the scope of the appended
claims. The switching unit 6 can, for example, comprise
various arrangements of switches 7, for example with
varying locations along the upper side of the switching
unit 6. The number of switches 7 can also vary. The number
of switches 7 and their location is preferably chosen
depending on typical pressure points on the air-bag module
10 which are utilized by a user when activating the signal
horn.

Furthermore, the control unit 20 can be so arranged that
the signal horn 19 is activated if, for example, two (or
more) switches 7 are closed.

Furthermore, the arrangement according to the invention can
also be utilized when the function unit is not an air-bag
module 10. There are vehicles which are not equipped with
air-bags, which means that instead of the air-bag module
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10, some other kind of function unit or module can be
placed so that it rests on top of the switching unit 6.

A possible variant of the invention is that the switching
unit 6 (see Fig. 1) is arranged with the switches 7 facing
downwards, i.e. towards the bottom plate 3. For this
purpose, the switching unit 6 is preferably arranged in
advance on the underside of the air-bag module 10.

Finally, the spring element 11 can be formed in various
manners, for example regarding size, geometrical shape and

spring properties.

PCT/SE97/01264 °
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CLAIMS:
1. An arrangement for the activation of a signal device

(19) in a vehicle, comprising a steering wheel (1), at
least one switch (7) arranged in connection to the steering
wheel (1) and arranged for the activation of the signal
device (19), and additionally at least one function unit
(10) of the vehicle which is arranged in the vicinity of
said switch (7) and which is movable from an idle position
in the direction of said switch (7) for the activation of
the switch (7), characterized in that said
switch (7) is formed integrated with a spring element (11)
in order to affect said function unit (10) in the direction
of said idle position.

2. Arrangement according to claim 1,
characterized in that said spring element
(11) is essentially dome-shaped.

3. Arrangement according to claim 1 or 2,
characterized in that said switch (7)
consists of at least two layers (12, 15, 17), with a lower
level (12) comprising first electrical connectors (13, 14),
and in that said spring element (11) is shaped integrated
in an upper layer (15) which comprises a further electrical
connector (16) which faces said first connectors (13, 14),
and in which the switch (7) is closed in case of contact
between said connectors (13, 14, 16).

4.  Arrangement according to claim 3,
characterized in that said layers (12, 15,
17) consist of films of synthetic material.

5. Arrangement according to any of the previous claims,
characterized in that said at least one
switch (7) is arranged on a supporting element (6), which
in turn is arranged in connection to said steering wheel
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(1), in which the function unit (10) in its idle position
rests against the spring element (11).

6. Arrangement according to any of claims 1-4,
characterized 1in that said at least one
switch (7) is arranged on a supporting element (6) which in
turn is arranged on said steering wheel (1) with the
function unit (10) in its idle position resting against
said supporting element (6), and in that said spring
elements (l1) rest against said steering wheel (1).

7. Arrangement according to claim 5 or 6,
characterized in that said supporting
element (6) is arranged on the underside of said function
unit (10).

8. Arrangement according to claim 5 or 6,

characterized in that said supporting
element (6) is assembled on a surface (3) which faces the
function unit (10) in connection to the steering wheel (1).

9. Arrangement according to any of the previous claims,
characterized in that said function unit
(10) is an air-bag module (10) which comprises an air-bag
and means for inflation of the air-bag, in the event of a
collision with the vehicle.

10. Vehicle comprising an arrangement for the activation
of a signal device (19), according to any of the previous

claims.
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AMENDED CLAIMS

[received by the International Bureau on 11 December 1997 (11.12.97);
original claims 1-10 replaced by amended claims 1-9 (2 pages)]

1. An arrangement for the activation of a signal device
(19) in a vehicle, comprising a steering wheel (1), at
least one switch (7) arranged in connection to the steering
wheel (1) and arranged for the activation of the signal
device (19), and additionally at least one function unit
(10) of the vehicle which is arranged in the vicinity of
said switch (7) and which is movable from an idle position
in the direction of said switch (7) for the activation of
the switch (7), c haracterized in that said
switch (7) is formed integrated with an essentially dome-
shaped spring element (11) in order to affect said function
unit (10) in the direction of said idle position.

2. Arrangement according to claim 1,
characterized 1in that said switch (7)
consists of at least two layers (12, 15, 17), with a lower
level (12) comprising first electrical connectors (13, 14),
and in that said spring element (11) is shaped integrated
in an upper layer (15) which comprises a further electrical
connector (16) which faces said first connectors (13, 14),
and in which the switch (7) is closed in case of contact
between said connectors (13, 14, 16).

3. Arrangement according to claim 2,

characterized in that said layers (12, 15,
17) consist of films of synthetic material.

4.' Arrangement according to any of the previous claims,
characterized in that said at least one
switch (7) is arranged on a supporting element (6), which
in turn is arranged in connection to said steering wheel
(1), in which the function unit (10) in its idle position
rests against the spring element (11).

AMENDED SHEET (ARTICLE 19)
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5. Arrangement according to any of claims 1-3,
characterized in that said at least one
switch (7) is arranged on a supporting element (6) which in
turn is arranged on said steering wheel (1) with the
function unit (10) in its idle position resting against
said supporting element (6), and in that said spring
elements (11) rest against said steering wheel (1).

6. Arrangement according to claim 4 or 5,
characterized in that said supporting
element (6) is arranged on the underside of said function
unit (10).

7. Arrangement according to claim 4 or 5,
characterized 1in that said supporting
element (6) is assembled on a surface (3) which faces the

function unit (10) in connection to the steering wheel (1).

8. Arrangement according to any of the previous claims,
characterized in that said function unit
(10) is an air-bag module (10) which comprises an air-bag
and means for inflation of the air-bag, in the event of a
collision with the vehicle.

9. Vehicle comprising an arrangement for the activation

of a signal device (19) according to any of the previous
claims.

AMENDED SHEET (ARTICLE 19)
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