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Description

The present invention relates to a vehicle according to the preamble
of Claim 1. Such a vehicle is described in German publication DE 2450236 A1.

The invention relates in particular to construction vehicles, such as
loaders, telescopic handlers, tractors, and generally tool carriers, whose main reason
of existence is based on the fact that they are suitable to carry out certain tasks, such
as in particular lifting a load. This distinguishes them from, for example, passenger
vehicles, busses or lorries which are primarily suited for transporting people and/or
goods. It is exactly because of their specific suitability that such construction vehicles
are at an increased risk of tipping over during use. The invention is furthermore aimed
at, in particular, but not exclusively, relatively small loaders in a weight category of
2,500 to 5,000 kg dead weight. More specifically, the invention is aimed at making
such vehicles safer. Partly due to their limited wheel base combined with a load which
raises the centre of gravity and is carried in a relatively high position by the vehicle
and small turning circles, there is a risk of the vehicle tipping over, in particular if the
vehicle is used on an uneven or sloping surface.

With the vehicle as described in the above publication
DE 2450236 A1, a compensating member which is designed as a single hydraulic
cylinder is operated manually by means of a valve block with three settings. With two
out of the three settings of the valve block, the hydraulic cylinder is brought into one
of two limit positions of the cylinder. In the third position of the valve block, the cylinder
may be fixed in an arbitrary position while it is moving between the two limit positions.
From a practical point of view, it is not possible to fix the cylinder in the same position
between the two limit positions in a repeatable manner. The invention aims to reduce
the risk of undesired tipping over of the vehicle. To this end, the vehicle according to
the invention also complies with the description according to the characterizing part of
Claim 1. This offers, in a relatively simple manner, the possibility of fixing the
respective compensating member in a centre position situated between the limit
positions in a repeatable manner.

By using, according to the invention, at least one axle body and an
associated compensating member whose length can be varied using the control

means, the risk of a wheel of the vehicle losing contact with the terrain, which could
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result in undesired tipping over, is limited. In this way, it is possible, by means of the
invention, to reduce the risk of the vehicle tipping over in an undesired way in a
relatively simple way. The combination of an axle body with an associated
compensating member may be provided solely at the front frame part, solely at the
rear frame part and both at the front frame part and the rear frame part.

If the control means are configured to adjust the length of the front
compensating member and/or of the rear compensating member as a function of the
steering by the steering device the vehicle may, as it were, anticipate an increased
risk of undesired tipping over when the vehicle is going through a bend. Depending on
the steering direction, to the left or to the right, from the centre position, the control
means may in this case be configured to increase or decrease the length of the
respective compensating member or the lengths of the respective compensating
members as a function of the steering direction. It is also possible for the adjustment
of the length of the at least one compensating member to be infinitely variable on the
basis of the degree of steering of the vehicle by the steering device without departing
from the scope of the invention.

In a further advantageous embodiment, at least one cylinder/piston
assembly is double-acting and/or the two cylinder/piston assemblies are arranged
mirror-symmetrically with respect to each other, in which case, more preferably, the
two cylinder/piston assemblies are of the same type.

It may be preferable if the vehicle is provided with switching means
for switching the control means between an active position and a non-active position.
By means of the switching means, the control means may then, for example, be
brought into the non-active position if the risk of undesired tipping over of the vehicle
is relatively small, for example because the vehicle carries no load and/or because the
vehicle is driving over an entirely flat terrain.

The safety and the driving comfort may in this case benefit from the
situation in which the switching means are configured to be operational on the basis
of a control signal emitted by the sensor means of the vehicle. On the other hand, it is
also possible for the switching means themselves to be manually operated by the
driver of the vehicle without departing from the scope of the invention.

The sensor means may be configured, for example, to detect how
great the load acting on the vehicle is, for example due to a load which is carried by

the vehicle, or to detect information about the terrain on which the vehicle rests, such
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as the unevenness or angle of inclination thereof. In order to be able to detect
information about the terrain, the sensor means could be fitted with, for example, a
gyroscope or an inclinometer.

A vehicle according to the invention may in particular be used
advantageously, if the vehicle is provided, for example at the front frame part, with a
lifting arm. The lifting arm may be used to lift a load, such as for example sand. This
may significantly raise the centre of gravity of the vehicle, as a result of which the risk
of the latter tipping over in principle increases. As a result of the invention, this risk

can be reduced.

The invention will be explained in more detail below by means of the
description of a possible embodiment of the vehicle according to the invention with
reference to the following figures:

Figs. 1a, 1b and 1c show a top view of an embodiment of a vehicle,
the parts of which are situated relatively high have not been illustrated for the sake of
clarity, according to the present invention, wherein the front wheels of the vehicle are
directed to the left, in line, and to the right, relative to the rear wheels respectively;

Figs. 2a, 2b and 2c show longitudinal sections of an embodiment of a
compensating member with a valve block situated underneath for actuating the
compensating member, as is used in the vehicle from Figs. 1a, 1b and 1c in the
respective positions thereof;

Fig. 3 shows a rear view of the vehicle on uneven terrain;

Fig. 4 shows a rear view of the vehicle in flat terrain in which the
compensating member has been deactivated;

Fig. 5 shows the lifting arm as it forms part of the vehicle;

Fig. 6 shows a perspective view of the driver's space
of the vehicle, including two fall prevention elements;

Fig. 7 shows a perspective view of the rear axle body of the vehicle.

The vehicle such as will be explained below by means of Figs. 1a to
7 is a construction vehicle, more specifically a so-called articulated loader 1. The
articulated loader 1 comprises a frame with a front frame part 3 and a rear frame part
2. The front frame part 3 is provided with two front wheels 6, 7 which are connected to

the front frame part 3 so as to be rotatable about respective coaxial front horizontal
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rotation axes 13, 14. Furthermore, a lifting arm 50 is provided on the front frame part
3. At the front free end of the lifting arm 50, a bucket 51 is fitted for receiving a load,
such as for example sand or silage. It is possible for another lifting tool to be fitted to
the front frame part 3, such as for example a pallet fork, stone clamp, gin pole, stone
rotator or a sweeping broom.

The rear frame part 2 has two rear wheels 4, 5 which are connected
to the rear frame part 2 so as to be rotatable about respective coaxial rear horizontal
rotation axes 11, 12. The connection between the two rear wheels 4, 5, on the one
hand, and the rear frame part 2, on the other hand, is accomplished via a rear axle
body 17. At its opposite ends, the rear axle body 17 is provided with respective wheel
hubs 38, 39 (Fig. 7) to which the rear wheels 4, 5 are attached. The rear axle body 17
is able to swing to and fro with respect to the rear frame part 2 about a horizontal
swinging axis 18 which is oriented at right angles to the respective rotation axes 11,
12 for the two rear wheels 4, 5.

The articulated loader 1 is furthermore provided with drive means
which are not illustrated in more detail, such as for example a hydrostatic drive in
which a hydro pump is driven by a diesel engine, or an electric motor, for driving both
the two front wheels 6, 7 and the two rear wheels 3, 4 in a way which is already known
to the person skilled in the art.

The articulated loader 1 may be steered by a driver seated in seat 62
by turning the wheel 64, in which case steering cylinder 36 is actuated which makes
the front frame part 3 and the rear frame part 2 pivot about a vertical pivot pin with
respect to each other so that the vehicle can be steered to the left, straight ahead and
to the right, according to Figs. 1a to 1c, respectively. This pivot pin coincides with the
centre axis of pivot pin body 16 which pivotably connects the front frame part 3 and
the rear frame part 2 to each other.

Furthermore, articulated loader 1 is provided with at least one
compensating member 20 which, at one end 21 thereof, engages with the rear axle
body 17 at a distance from the swinging axis 18 at the location of a first point of
engagement 48, and, at another end 22 thereof, engages with the rear frame part 2 at
the location of a second point of engagement 49, in which case the distance between
the first point of engagement 48 and the second point of engagement 49 determines

the length of the compensating member 20.
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The at least one compensating member 20 comprises two series-
connected double-acting hydraulic cylinders which are provided mirror-symmetrically
with respect to each other, namely a first cylinder 23 and a second 24 cylinder. The
hydraulic actuation of the cylinders 23, 24 is performed by means of valve block 40.
This actuation makes it possible for the length of the compensating member to be
adjustable between a short position (as can be seen in Fig. 2a), a long position (as
can be seen in Fig. 2¢) and a centre position situated between the short position and
the long position (as can be seen in Fig. 2b).

The first and the second hydraulic cylinders 23, 24 each comprise a
chamber 25, 26 in which a piston 28, 27 and a portion of a piston rod 33, 34 is provided.
The piston 28, 27 is connected to an end 22, 21 by means of the piston rod 33, 34.
Furthermore, the cylinders 23, 24 each have two connections 29, 30, 31, 32 which are
in communicative connection with the valve block 40.

The valve block 40, which is itself provided on the rear frame part 2,
comprises a pivot arm 41, a free end of which is mechanically coupled to the front
frame part 3 of the vehicle 1. By steering the front frame part 3 with respect to the rear
frame part 2 by means of the steering device, the position of the pivot arm 41 changes,
resulting in actuation of the valve block 40 and the hydraulic cylinders 23, 24. As a
result thereof, the hydraulic cylinders 23, 24 are automatically actuated when an angle
is formed between the front frame part 3 and the rear frame part 2, in which case both
the front and the rear frame parts 2,3 pivot about the pivot pin body 16.

The pivot arm 41 is movable between a first position corresponding
with the short position of the compensating member 20 (Figs. 1a, 2a), a second
position corresponding with the centre position of the compensating member 20 (Figs.
1b, 2b) and a third position corresponding with the long position of the compensating
member 20 (Figs. 1c, 2¢).

The action of the compensating member 20 causes one of the rear
wheels 4, 5 to be pushed more firmly onto the terrain over which the loader 1 is driving
when going through a bend, in dependence of a steering movement. Such a situation
is illustrated in Fig. 3. This shows, that when the front wheels are steered to the right,
the compensating member 20 causes the rear axle body 17 to pivot more with respect
to the rear frame part 2 about swinging axis 18, causing the right rear wheel to be
pressed onto the ground 80 with additional pressure, so that the tendency of loader 1

to tip over is counteracted, precisely because it is going through a right-hand bend.
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In an embodiment, the control means are provided with a selector
switch 43. The selector switch 43 makes it possible to (de)activate the operation of the
valve block 40. Deactivation of the valve block may be effected manually or otherwise,
by means of a button or lever provided near the driver's space, or automatically, by
means of a measuring and control unit. The deactivation of valve block 40 is achieved
by allowing the active liquid, which is required in order to adjust the hydraulic cylinders
23, 24, to flow in and out of the chambers 25, 26 of the hydraulic cylinders 23, 24 in
an unpressurized manner. To this end, the valve block 40 is provided with a free return
line.

A situation in which the valve block 40 has been deactivated is
illustrated in Fig. 4. Despite the fact that the front wheels 6, 7 are in a steered position,
the compensating member 20 is fixed in the centre position. The deactivation of the
valve block 40 is particularly advantageous if there is relatively small risk of the vehicle
1 tipping over. This may be the case, for example, if there is no load or only a small
load on the lifting arm 50 and/or if the vehicle 1 is driven across an even surface.

In one embodiment, the selector switch 43 of the control means is
settable in three positions; namely “auto”, “off”, or “locked”. If the selector switch 43 is
set to “auto”, the compensating member is actuated as described above in
dependence of the pivot arm 41 of the valve block 40. If the selector switch 43 is set
to “off”, the liquid can move freely through the chambers of the hydraulic cylinders and
the respective swinging axis can therefore swing freely. If the selector switch 43 is set
to “locked”, the compensating member is blocked in the centre position and thus the
valve block 40 is actually deactivated, as has been described above.

In an embodiment according to the present invention, the
compensating member 20 is settable with respect to the front frame part 3 and/or a
load which is placed on the lifting arm 50 in dependence of a position of the lifting arm
50. Such an embodiment can be seenin Fig. 5. In this embodiment, the control means
not only comprise a valve block 40, but also a pressure switch 42 and a selector switch
43. The pressure switch 42 is communicatively connected to a lifting cylinder 52, such
as for example, a hydraulic cylinder, in order to lift the lifting arm 50 with respect to
the front frame part 3. The pressure switch 42 is also communicatively connected to
the selector switch 43. At a low operating pressure, the pressure switch 42 does not
send any signal to the selector switch 43. However if a load is placed in the bucket 51

of the lifting arm 50, the operating pressure at the pressure switch 42 increases, as a
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result of which the pressure switch 42 sends a signal to the selector switch 43. Thus,
it is for example possible to switch the selector switch 43 automatically to the “auto”
position at a relatively high operating pressure, in which case the valve block 40 is
activated.

In an embodiment according to the invention, the vehicle 1 is provided
with a driver's space 60 with a rollover protection 61, a steering wheel 64, two fall
prevention elements 63a, 63b (denoted together below by reference numeral 63), and
a seat 62 for a driver. The driver's space 60 is situated on the side of the rear frame
part 2 near the pivot pin 16. In Fig. 6, fall protection element 63b is in the closed
position and the fall protection element 63a is in the open position, each of the fall
protection elements 63 being provided with a tubular guide element 66 for moving
between the open position and the closed position.

The rollover protection 61 delimits the driver’s space 60. The rollover
protection is provided with a frame which, viewed in the viewing direction of a driver B
seated on the seat 62, extends substantially behind the seat 62, in which a driver B is
situated within the boundaries of the rollover protection 61 during normal use of the
vehicle 1.

Relative terms regarding the orientation of the vehicle and/or
components thereof, such as for example, horizontal, vertical, above, below, along, in
this document are based on a normal frame of reference, in which the vehicle is
situated on an even, horizontal terrain and the vehicle wheels are in contact with the

terrain, unless indicated otherwise.
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CLAIMS

1. Vehicle comprising a frame with a front frame part and a rear frame
part, two front wheels which are connected to the front frame part so as to be rotatable
about respective front horizontal rotation axes, two rear wheels which are connected
to the rear frame part so as to be rotatable about respective rear horizontal rotation
axes, drive means for driving both the two front wheels and the two rear wheels, the
vehicle further comprising a steering device for steering the vehicle by pivoting the
front frame part and the rear frame part with respect to each other about a vertical
pivot pin, wherein the connection between the two rear wheels, on the one hand, and
the rear frame part, on the other hand, is accomplished via a rear axle body which, on
opposite ends thereof, is provided with respective wheel hubs to which the rear wheels
are attached, which rear axle body is able to swing to and fro with respect to the rear
frame part about a rear horizontal swinging axis which is oriented at right angles to the
respective rotation axes for the two rear wheels and/or wherein the connection
between the two front wheels, on the one hand, and the front frame part, on the other
hand, is accomplished via a front axle body which, at opposite ends thereof, is
provided with respective wheel hubs to which the front wheels are attached, which
front axle body is able to swing to and fro with respect to the front frame part about a
front horizontal swinging axis which is oriented at right angles to the respective rotation
axes for the two front wheels, wherein the vehicle is provided with a rear compensating
member which, at one end thereof, engages with the rear axle body at a distance from
the rear swinging axis at the location of a first rear point of engagement, and, at
another end thereof, engages with the rear frame part at the location of a second rear
point of engagement, wherein the distance between the first rear point of engagement
and the second rear point of engagement determines the length of the rear
compensating member and the length of the rear compensating member is at least
adjustable between a short position, a long position and a centre position situated
between the short position and the long position and/or that the vehicle is provided
with a front compensating member which, at one end thereof, engages with the front
axle body at a distance from the front swinging axis at the location of a first front point
of engagement and, with another end thereof, engages with the front frame part at the
location of a second front point of engagement, wherein the distance between the first

front point of engagement and the second front point of engagement determines the
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length of the front compensating member and the length of the front compensating
member is at least adjustable between a short position, a long position and centre
position situated between the short position and the long position, and with control
means for adjusting the length of the front compensating member and/or the length of
the rear compensating member in each of the associated short position, the centre
position and the long position, characterized in that the front compensating member
and/or the rear compensating member comprises two series-connected cylinder/piston
assemblies.

2. Vehicle according to Claim 1, wherein the control means are
configured to adjust the length of the front compensating member and/or of the rear
compensating member as a function of the steering by the steering device.

3. Vehicle according to Claim 1 or 2, wherein at least one cylinder/piston
assembly is double-acting.

4. Vehicle according to one of the preceding claims, wherein the two
cylinder/piston assemblies are provided mirror-symmetrically with respect to each
other.

5. Vehicle according to one of the preceding claims, wherein the two
cylinder/piston assemblies are of the same type.

6. Vehicle according to one of the preceding claims, wherein the vehicle
is provided with switching means for switching the control means between an active
position and a non-active position.

7. Vehicle according to Claim 6, wherein the vehicle is provided with
sensor means and wherein the switching means are configured to be operational on
the basis of a control signal emitted by the sensor means of the vehicle.

8. Vehicle according to Claim 7, wherein the sensor means are
configured to detect how great the load acting on the vehicle is.

9. Vehicle according to Claim 7 or 8, wherein the sensor means are
configured to detect information about the terrain on which the vehicle rests.

10. Vehicle according to one of the preceding claims, wherein the vehicle

is provided with a lifting arm.
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