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TELESCOPIC VEHICLE STEERING COLUMN

TECHNICAL FIELD

The present invention relates to extensible steering shafts for rotationally connecting
together a steering wheel and a steering gear box of a cab-over type vehicle which has a
tiltable cab for exposing an engine for maintenance.

BACKGROUND OF THE INVENTION

As is known, some vehicles of the heavy truck type are provided with a driver's cab which
is tiltable relative to the chassis in order to facilitate servicing, particularly of the engine.

In most cases, the hinge axis of the cab does not coincide with the hinge axis of one of
the universal joints of the hinged steering column. The tilting of a cab therefore entails
axial lengthening or shortening of the steering column and thus makes it necessary to use
an extensible or telescopic coupling in the steering column.

This type of coupling is also used for the steering columns of vehicles equipped with
systems for the adjustment, particularly the axial adjustment, of the position of the
steering wheel, and also when the cab is mounted on the chassis with the aid of a
suspension system. This implies the possibility of modifying the axial length of at least a
part of the steering column. In the first case, the driver may adapt the position of the
steering wheel in the cab, so as to ensure agreeable and comfortable driving. In the
second case, while the vehicle is moving and the driver is in his driving station, the cab is
displaced relative to the chassis and the steering wheel following the deflections of the
cab relative to the chassis and is thus subjected to oscillations which are random in
respect of both frequency and amplitude, and which modify the axial length of the steering
column in accordance with the fluctuations of road conditions; these deflections are

practically continuous while the vehicle is moving.

In certain cab applications, when the distance between the steering wheel and the
steering gear box is relatively short, for example when a vehicle steering system
comprises a steering gear box provided with active torque overlay steering control, it is a
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problem to provide enough telescopic movements in the steering column to allow the cab
to tilt to a position where servicing can be performed without some difficulty. It is possible
to provide steering shafts with a plurality of coaxial shafts to enable increased telescopic

movement. However, this solution is expensive, adds weight and is less resistant to wear.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide a steering wheel arrangement
which provides more telescopic movement without the above described problems.

In accordance with the present invention, this object is achieved by a steering column for
rotationally connecting together a steering wheel ?nd a steering gear box of a cab-over
engine type vehicle which has a tiltable cab for exposing the engine for maintenance The
steering column has a ﬁrst‘end connectable to the steering wheel and a second end
connectable to the vehicle steering gear box. The steering column comprises a lower
steering column shaft adapted to be connected at one end via said second end to said
steering gear box, and at the other end to be connected to an upper steering wheel
column shaft. The lower column shaft is telescopic and the upper steering column shaft is
rotatable suspended inside the cab. The steering wheel column shatft is telescopic,
thereby permitting the distance between the steering wheel and the upper end of the’
lower steering column shaft to vary in length. Due to the fact that the steering column
shaft is telescopic, permitting the distance between the steering wheel and the lower
steering column shaft to vary in length, the problem of increasing telescopic movement

when tilting a cab is solved in a simple and efficient manner.

According to one advantageous embodiment of the invention, the steering wheel column
shaft comprises first and second coaxial shafts non-rotationally coupled by splines

allowing telescopic movement during tilting of the cab.

- According to another embodiment of the invention, the splines coupling is provided with a

coating adapted to control the friction between the first and the second shaft. In this
manner, telescopic movement in the steering column is controlled so that the lower
steering column shaft always moves before any telescopic movement occurs in the

steering wheel column shaft.
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Preferably, the friction in the steering wheel column shaft coupling is controlled in relation
to the internal friction of the lower steering column shaft, so that friction is higher in the
steering wheel column shaft than in the lower steering column shaft.

The lower steering column shaft is preferably provided with a locking mechanism which is
adapted to position the lower steering column shaft in an extended position. Preferably
the locking mechanism is adapted to position the lower steering column shaft in the
extended position during cab tilting, until the cab is returned downwards sufficiently to
allow the steering wheel column shaft to return to a retracted position, wherein the locking
mechanism is released. The locking mechanism may be a releasable clip ring spring.

The problem of controlling telesbopic movements in the steering column during cab tilting
operation is solved by the friction coating.in combination with the releasable locking
mechanism.

The steering gear box is preferably provided with active torque overlay steering control.

BRIEF DESCRIPTION OF THE DRAWINGS

An embodiment of the invention will be described in greater detail below with reference to
accompanying drawings, in which:

Figures 1 and 2 are schematic views of the front part of a cab over engine truck showing
the cab in operative position and tilted position respectively, and illustrating telescopic
movement in a steering column according to the invention, and

Figure 3 shows the steering column in larger scale.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The cab over engine truck of figure 1 is shown with a front wheel 10, a chassis frame 11
and a cab 12. The cab 12 is connected to the chassis frame 11 via a pivot point 13. The
cab is also connected to the frame via a suspension system (not shown in the drawings
but well known in the field), allowing the cab 12 to move vertically for driver comfort.

A steering wheel 14 is rotatable mounted via a console 15 in the cab 12. Steering input is
transmitted via a steering column 16 to a steering gear box 17 attached to the chassis
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frame 11. The steering column 16 has a first end 18 connected to the steering wheel 14
and a second end 19 connected to the steering gear box 17.

The steering column comprises a lower steering column shaft 20 and an upper steering
wheel column shaft 21. The lower steering column shaft 20 is connected at one end via
the above mentioned secorid end 19 to the steering gear box 17. The other end of the
lower steering.column shaft 20 is connected to the lower end of the steering wheel column
shaft 21.

The lower steering column shaft 20 is telescopic, allowing substantially frictionless
movement in a first interval, to provide movement in the steering column for movements in
the cab suspension system. The lower steering column shaft 20 is also telescopic to allow
movement in a second interval, to provide movement in the lower steering column shaft
for tilting the cab to a service position shown in figure 2, allowing access to the engine for

maintenance.

The upper steering column shaft 21 is connected via a coupling 22 to the upper end of the
lower steering.column shaft 20 and the steering wheel 14 is attached to the upper end of
the upper steering column shaft 21. In order to increase telescopic movement in the
steering column during cab tilting, also the upper steering column shaft 21 is teléscopic,
thereby permitting the distance between the steering wheel 14 and the lower steering

column shaft 20 to vary in length.

Figure 3 shows the steering column in more detail with the lower end of the lower steering
shaft 20 provided with a universal joint 23 for pivotal connection to the steering gear box.

" The frictionless interval of movement is illustrated at 24 with an axial ball bearing. At the

opposite end, the lower steering shaft 20 is provided with a locking mechanism 25 which
is adapted to position the frictionless interval 24 of the lower steering shaft in an extended
position, and a second universal joint 22 forming the coupling connecting the lower
steering shaft 20 to the upper steering wheel column shaft 21. Both the lower steering
column shaft 20 and the upper steering column shaft 21 comprise first and second coaxial
shafts non-rotationally coupled by splines to allow for telescopic movement, in accordance
with common practice. The splines coupling in the upper steering column shaft is provided
with a coating adapted to control the friction between the first and the second shatft, so
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that the friction is higher in the steering wheel column 21 shaft than in the lower steering
column shaft 20.

The locking mechanism 25 comprises a clip ring spring which is adapted to position the
frictionless interval 24 of the lower steering shaft 20 in the extended position during cab
tilting, until the cab is returned downwards sufficiently to allow the second movement
interval of the lower steering column shaft 20 and the steering wheel column shaft 21 to
return to a retracted position, wherein the locking mechanism 25 is released.

Cab tilting can be performed in the following manner:

- safety catches securing the cab to the frame are released,

- hydraulic pressure is applied for cab tilting,

- due to the higher friction in the second moveément interval of the lower steering column
shaft 20 and the upper steering wheel column shaft 21, the lower steering
column shaft 20 will extend the frictionless interval 24 of movement to its haximum in
which position the clip ring spring 25 will be functionally activated,

- further cab tilting to full service angle extends the lower steering column shaft 20 and the
steering wheel column shaft 21 until the centre of gravity of the cab has passed the pivot
point 13,

- when returning cab tilt back to normal, the clip ring spring 25 will retain the frictionless
interval 24 of movement in the lower column shaft 20 fully extended until the second
movement interval of the lower steering column shaft 20 and the upper steering column
shaft 21 is fully retracted,

- now the clip ring spring 25 is released by the weight of the cab allowing the frictionless
interval 24 of the lower bolumn shaft to retract until the cab is secured to the

frame again by the safety catches.

Thus, telescopic movement in the steering column is controlled during cab tilting, so that
at first the frictionless movement interval of the lower column shaft 20 is fully extended,
and then the remaining interval of the lower column shaft 20 and the upper steering wheel
column shaft 21 are extended. When the cab is reversed to its normal position, telescopic
movement in the steering column is controlled so that at first the upper steering wheel
column shaft 21 and the second movement interval of the lower steering column shaft 20
are fully retracted and then, the frictionless movement interval of the lower column shaft
20 is retracted.
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The invention is not to be limited to the embodiments indicated above, but can be varied

freely within the scope of the accompanying claims. For example, other means than a clip

ring spring may be used for the locking mechanism 25. Also, the lower column shaft may
5 be provided with telescopic mobility in more steps than described.
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. Steering column (18) for rotationally connecting together a steering wheel (14) and

a steering gear box (17) of a cab-over engine type vehicle which has a tiltable cab
(12) for exposing the engine for maintenance, said steering column (16) having a
first end (18) connectable to the steering wheel (14) and a second end (19)
connectable to the steering gear box (17) and comprising a lower steering column
shaft (20) adapted to be connected at one end via said second end (19) to said
steering gear box (17), and at the other end to be connected to an upper steering
wheel column shaft (21), wherein the lower column shaft (20) is telescopic and the
upper steering column shaft (21) is rotatable suspended inside the cab (12),
characterized in that the steering wheel column shaft (21) is telescopic, thereby
permitting the distance between the steering wheel (14) and the upper end of the
lower steering column shaft (20) to vary in length.

. Steering column according to claim 1, characterized in that the steering wheel

column shaft (21) comprises first and second coaxial shafts non-rotationally
coupled by splines allowing telescopic movement during tilting of the cab (12).

. Steering column according to claim 2, characterized in that the splines coupling is

provided with a coating adapted to control the friction between the first and the

second shaft.

4. Steering column according to claim 3, characterized in that the friction in the

splines coupling is controlled in relation to the internal friction of the lower steering
column shaft (20), so that friction is higher in the steering wheel column shaft (21)

“than in the lower steering column shaft (20).

. Steering column according to claim 4, characterized in that the lower steering

column shaft (20) is provided with a locking mechanism (25) which is adapted to
position the lower steering column shaft in an extended position.

. Steering column according to claim 5, characterized in that the locking mechanism

(25) is adapted to position the lower steering column shaft (20) in the extended
position during cab tilting, until the cab is returned downwards sufficiently to allow
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the steering wheel column shaft (21) to return to a retracted position, wherein the

locking mechanism is released.

7. Steering column according to claim 5 or 6, characterized in that the locking
5 mechanism (25) is a releasable clip ring spring .

8. . Steering column according to any one of claims 1-7, characterized in that the
steering gear box (17) is provided with active torque overlay steering control.

10 9. A vehicle comprising a steering column according to any one of claims 1-8.
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