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(57) Abstract

Adjustable steering wheel, preferably for trucks. The steering column (4) is on an upper supporting arm (3), which is pivot-
ed in a lower supporting arm (2), which in turn is pivotally mounted to a windshield beam, for example, in the cab. The locking
device in the form of a first and a second friction plate package (10, 11) with an intermediate conical spring washer package (30)
locks the supporting arms relative to each other and relative to the cab, By means of a pair of levers (32, 33), a control cable (36)
and a foot pedal, the spring package can be compressed to remove the locking effect of the plate packages.
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Adjustable steering wheel

The present invention relates to a steering wheel arrange-
ment for motor vehicles, comprising a steering wheel, a
steering shaft joined to the steering wheel, a bearing
device in which the steering shaft is rotatably mounted,
means for moveably suspending the bearing device in the

vehicle and locking means, by means of which the bearing
device is lockable in various positions relative to the
suspension means, wherein the bearing device is joined to
the suspension means for pivot movement about a first
shaft, and that the lock means comprise, firstly, a first
package of thin friction plates alternatingly joined to
the bearing device and the suspension means, secondly,
spring clamping means arranged to press together, with
constant spring force, the thin plates in the plate
package to lock the bearing device and, thirdly, manually
actuated means to remove the clamping effect of the clamp-
ing means and release the bearing device for resetting

relative to the suspension means.

Known arrangements of this type make it possible to adjust
the vertical position of the steering wheel to adapt it to
the driving position of the driver, either through a
telescoping arrangement or through an arrangement with
articulating means with a horizontal pivot shaft. In the
latter case, the vertical adjustment also involves
changing the steering wheel angle relative to the driver.
Such devices also facilitate entering and exiting from the
vehicle, as do arrangements which permit lateral swinging

of the steering wheel.

Common to most of the various known adjustment arrange-
ments is that they have a locking means actuated by a
manual knob or lever of friction type, the locking effect
of which is dependent on how hard the driver turns the

PCT/SE90/00706



10

15

20

25

30

35

WO 91/06461 PCT/SE90/00706

knob or pulls the lever. Since it is difficult to see to
it that the lever or knob is always tightened with the
same force, the locking force will in practice vary and
deviations from ideal tightening, which produces a locking
force which is suitably balanced for both normal loads and
crash loads, are difficult to avoid.

One purpose of the present invention is to provide an
adjustable steering wheel arrangement, in which the lock-
ing force is constant, so that one has full control of the
locking characteristics and can achieve a suitable balance
for normal loads and crash loads, which is always automat-
ically maintained.

This is achieved according to the invention in a steering
wheel arrangement of the type described by way of intro-
duction by virtue of the fact that the suspension means
comprise a first supporting arm, which is mounted in the
vehicle for pivotal movement about a second shaft and in
which supporting arm the bearing device is mounted for
pivotal movement about said first shaft, and that friction
plates alternatingly joined to the supporting arm and to a
fixed portion of the vehicle form a second plate package,
which, by clamping means, can be compressed to lock the
supporting arm relative to the vehicle.

By using thin friction plates it is possible to adapt the
material and the size of the frictional surface to the
requirements in order to achieve the desired lock in
force, using a spring device, the spring force of which
can be overcome without power assistance. For example, a
simple foot pedal or wire arrangement in combination with
a lever device can be sufficient to suspend the locking

force.

In a further development of the invention for the purpose
of achieving a particularly ergonomically advantageous

adjustment range and a simple and secure installation in
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combination with a simple and secure locking mechanism,
the suspension device comprises a first supporting arm
pivotally mounted in the vehicle and that thin friction
plates alternatingly joined to the supporting arm and to a
fixed portion of the vehicle form a second plate package
which, by clamping means, can be compressed to lock the
supporting arm relative to the vehicle with the aid of
spring clamping means coordinated with the first plate
package in connection with the bearing device being locked
relative to the supporting arm.

The invention will be described in more detail below with
reference to examples shown in the accompanying drawings,

where

Figure 1 shows a side view of one embodiment of the steer-
ing wheel arrangement according to the invention:

Figure 2 is a view from above of the arrangement in

Figure 1; and

Figures 3 and 4 are perspective views of the arrangement

in Figures 1 and 2 with certain parts removed.

The steering wheel arrangement according to the invention
has two main components which determine the movement geo-
metry when resetting the steering wheel 1, namely a lower
supporting arm 2 and an upper supporting arm 3 (see espe-
cially Figure 3). The supporting arm 3 is integrated with
a steering column 4 containing bearings for a steering
shaft (not shown) joined to the steering wheel 1. In
Figure 3, the numeral 5 designates a universal joint
securely joined to the steering shaft. The upper support-
ing arm 3 is pivoted in the lower supporting arm 2 in a
bearing 6, which has a horizontal pivot axis "a' which
passes through or in the immediate vicinity of the knuckle
cross centre of the universal joint 5. The lower support-
ing arm 2 is pivotally journalled via bearings 7 in a
bracket 8 solidly joined to the vehicle for pivot movement
about a horizontal pivot axis "b". The bracket 8 can be
mounted directly in a pedal plate or a supporting portion
of the vehicle cab, e.g. a windshield beanm.

PCT/SE90/00706
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The arrangement shown makes possible the pattern of move-
ment shown with the arrows in Figqure 3. The supporting
arms 2 and 3 can be swung in tre same or different direct-
ions from an intermediate "normal position“. When being
swung in the same direction, e.g. counterclockwise, the
steering wheel is moved upwards and forwards and thereby
leaves a larger free space for getting in and out of the
vehicle. When swinging in different directions, it is
possible to readjust the steering wheel, i.e. a parallel
displacement of the steering wheel without changing the
ahgle, a movement essentially corresponding to that ob-

tained with a telescoping arrangement.

The arrangement according to the invention has a first
package 10 of thin plates for locking the supporting arms
2 and 3 relative to each other and a second package 11 of
thin plates for locking the lower supporting arm relative
to the bracket 8. The plate package 10 consists of a set
of oblong friction plates 12 which are solidly joined to
the upper supporting arm 3 and a set of intermediate
circular friction washers 13 which have a central hole 14,
through which there extends a shaft 15 securely screwed to
the lower supporting arm 2. There is a small play between
the hole 14 and the shaft 15 so that the washer 13 are
easily displaceable axially on the shaft 15. The thin
friction plates 12 are securely screwed to the upper
supporting arm with the aid of two screws 16 and inter-
mediate spacer washers 17 and are provided with a circle-
_arcuate curved oblong opening 18, the centre of curvature
of which coincides with the pivot axis “"a". The width of
the opening 18 is adapted to the diameter of the shaft 15,
which extends through all of the plates 12, 13.

The second package 11 of thin plates is, in a correspond-
ing manner, made up of a set of oblong plates 20 screwed '
with screws 21 securely at one end to the bracket 8 with
intermediate spacer washers 22 and a set of intermediate
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circular friction washers 23 with a central hole 24,
through which the shaft 15 extends. The shaft 15 extends
also through an arcuate oblong opening'zs, the centre of

curvature of which coincides with the pivot axis "b".

Between the packages of thin plates 10, 11, there is a
spring device 30 in the form of a plurality of spring
washers 31 slipped onto the shaft 15 and thus forming a
spring package. Between the outer spring washer and the
respective plate package 10 or 11 there is a lever 32 or
33, respectively, and a pressure washer 34, through which
the shaft 15 extends.

The levers 32 and 33 are pivotally joined to each other by
means of a pivot pin 35. A control cable 36 from an '
actuating pedal 37 has its wire 38 joined to the opposite
end of one of the levers 32 and its casing 39 abutting

against the opposite end of the other lever 33. When the
pedal 37 is depressed, the levers 32 and 33 are moved

towards each other and thus compress the spring package 30.

In the unloaded state, i.e. when the pedal is not de-
pressed, the spring package 30 presses against the two
pressure washers 34 which simultaneously compress the
plate packages 10, 11 between themselves and the abutments
40 on the lower supporting arm 2. The steering wheel is
thus fixed in its set position. When the pedal 37 is
depressed, thus moving the levers towards each other via
the cable 36, the clamping force is suspended on the plate
packages 10, 11, and the supporting arms 2, 3 can be swung
in the suitable direction to set the steering wheel in the
desired position. As soon as the pedal is released, the
supporting arms will be locked as the plate packages are

again compressed.

In a modified embodiment (not shown here) there is used,
instead of the "pliers" shown here, a single lever which
is spring loaded and actuates a pair of pressure pistons
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corresponding to the pressure washers 34, in such a way
that the pressure pistons compress the plate packages by
the action of the lever and the spring means acting there-
on. By using one spring loaded lever, it is possible to
multiply the spring force up to 20 times, making it
possible to use a relatively weak spring (F=L70W), and
this in turn results in low pedal forces. If one also
allows the lever to pivot about a pin on the shaft 15 and
if one loads one of the pressure pistons by means of a
spring washer, the locking function can be divided in two
steps. When the pedal is depressed half-way,. the pressure
piston which is not loaded by a spring washer is released
first. As the pedal is depressed to the bottom, the other
pressure piston is also released, so that both angular and
vertical adjustment can be made.

By using other spring means, e.g. a gas spring (not
shown), between the points 50 and 51 (Figure 1) on the
upper supporting arm 3 and the bracket 8, respectively, it
is possible to achieve an automatic swinging of the steer-
ing wheel to a forward/raised position to facilitate
getting in and out of the vehicle. Such an arrangement is
particularly suited to truck cabs.

As an alternative to the pedal and wire arrangement 36, 37
for suspending the clamping force on the plate packages
10, 11, pneumatic or hydraulic means can be used which can
be electrically controlled. They can be actuated by a
switch on the instrument panel, the steering column or on

the steering wheel.

In the embodiment shown and described here, the locking
functions of the two plate packages are suspended simul-
taneously. It is, however, conceivable to have a control
arrangement which gives priority to one of the functions,
so that a certain depression of the foot pedal releases
the lock between the supporting arms ané only an addition-
al depression of the pedal suspends the lock between the

lower supporting arm and the cab.

PCT/SE90/00706
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CLAIMS

1. Steering wheel arrangement for motor vehicles com-
prising a steering wheel, a steering shaft joined to the
steering wheel, a bearing device in which the steering
shaft is rotatably mounted, means for moveably suspending
the bearing device in the vehicle and locking means, by
means of which the bearing device is lockable in various
positions relative to the suspension means, wherein the
béaring device (4) is joined to the suspension means (2,
3) for pivot movement about a first shaft (a), and that
the lock means comprise, firstly, a first package (10) of
thin friction plates (12, 13) alternatingly joined to the
bearing device and the suspension means, secondly, spring
clamping means (30) arranged to press together, with
constant spring force, the thin plates in the plate
package to lock the bearing device and, thirdly, manually
actuated means (32, 33, 36, 37) to remove the clamping
effect of the clamping means and release the bearing
device for resetting relative to the suspension means,
characterized in that the suspension means
comprise a first supporting arm (2), which is mounted in
the vehicle for pivotal movement about a second shaft (b)
and in which supporting arm (2) the bearing device is
mounted for pivotal movement about said first shaft (a),
and that friction plates (20, 23) alternatingly joined to
the supporting arm and to a fixed portion (8) of the
vehicle form a second plate package (11), which, by
clamping means, can be compressed to lock the supporting

arm relative to the vehicle.

2. Steering wheel arrangement according to Claim 1,
characterigzed in that the first and second
plate packages (10, 11) are coordinated with a common

clamping device (30).
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3. Steering wheel arrangement according to Claim 2,
characterized in that the plate package (10,
11) has thin plates (13, 23) displaceable in the axial
direction on a common shaft (15), that spring means (30)
arranged on the shaft between the plate packages act in
opposite directions to clamp between themselves and co-
operating in abutments (40) the plates (12, 13, 20, 23) in
the respective packages, and that a manually actuated
device (32, 33) acts between opposite ends of the spring
means to counteract the spring force and remove the clamp-

ing force.

4. Steering wheel arrangement according to Claim 3,
characterized in that the shaft (15) carrying
the plates is solidly joined to a first supporting arm (2)
pivotable about a horizontal axis (b)., that the bearing
device (4) is mounted on a second support arm (3), which
is pivotable about a horizontal axis (a) at one end of the
first supporting arm, and that the steering wheel shaft
has a universal joint (5), the pivot centre of which lies
on or in the vicinity of the horizontal pivot axis of the

second supporting arm.

5. Steering wheel arrangement according to Claim 3 or 4,
characterized in that the spring means (30)

are arranged between a pair of levers (32, 33) pivotally
joined to each other at one end, and that force actuated
means (36, 37) are provided, by means of which the
opposite ends of the levers can be moved towards each

other to compress the spring means.

6. Steering wheel arrangement according to one of

Claims 3-5, characterized in that the

spring means (30) are a package of spring washers.

7. Steering wheel arrangement according to one of
Claims 3-6, characterized in that each

e
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package (10, 11) of plates has a first set of plates (13,
23) in the form of friction washers with circular holes
(14, 24) adapted to the diameter of the shaft (15) carry-
ing the plates, and a second set of plates (12, 20) in the
form of oblong, plate elements with elongated circle-
-arcuate curved holes (18, 25), the width of which corre-
sponds to the diameter of the shaft carrying the plates
and the centre curvature of which lies on the associated
pivot axis (a, b).

8. Steering wheel arrangement according to one of

Claims 1-7, characterized in that spring
means tensioned between anchor points (50, 51) on the
bearing device and a fixed portion of the vehicle load the
bearing device in one pivot direction in order to swing
the bearing device (4) to one end position when the
clamping effect of the clamping means (30) is removed.
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