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Vehicle with stability arrangement for moving structural 

components. 5 
 

The invention is related to a vehicle comprising a 

stabiliser device for both static and dynamic 

stabilisation of structural components, which device 

consists of at least two connection rods connected by 10 
hinges with structural components. 

Such a device is published in WO 97/21583. This 

known device is used for stabilising a vehicle when it 

follows a curved trajectory while driven on a road. The 

mainly vertically directed steering rod is connected by 15 
hinges with the two structural components which are 

situated above each other and lie mainly on horizontal 

planes. When the steering rod leans sideways, the 

structural components will move in opposite directions, 

parallel to the plane in which the steering rod is moved. 20 
However, they will remain on planes that are parallel to 

each other.  

The structural components are connected with hinges 

to wheel suspension units by means of rods in such a 

manner that the wheels will take on a slanting position 25 
when the steering rod starts leaning sideways. When the 

steering rod leans, the wheels will also be rotated in 

such a manner, that the vehicle begins to enter into a 

turn. 

Such a device has a complicated construction and has 30 
structural limitations. This is especially so when it is 

desirable to also drive the particular wheels. Fr-A-

1244338 discloses a vehicle according to the preamble of  

claim 1. 

The invention intends to cancel the drawbacks of the 35 
prior art and is furthermore precisely described in claim 

1, of the claims section of this application. 

     Now, when the one structural component is moved in 

relation to the other, in a direction coinciding with the 

plane on which the connecting rods are positioned, the 40 
one structural component will start making a tilting 

movement in relation to the other. The lower structural 

component can be directly connected to the wheel 
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suspension units. The other component will be positioned 

above and parallel to the first component when the 

vehicle is going straight forward, so that the connecting 

rods form isosceles triangles with the structural 

components. When the vehicle makes a turn, this other 5 
component can move laterally and take on a slanting 

position. The centripetal force can be compensated for in 

this way while the wheels remain almost square to the 

road surface.  

In particular, at least two sets of connecting rods 10 
will have to be used, positioned on planes parallel to 

each other.  

This will prevent relatively large curving moments 

from being exerted on the hinge shafts between the 

connecting rods and the structural components.  15 
In order to keep the structural components in a 

position parallel to each other, tension springs in 

particular can be used. 

For vehicles it is advantageous that the position of 

the one structural component is directed in relation to 20 
the other one depending on the steering deflection. 

To this end, the structural components can be 

connected to each other, for example, by a hydraulic 

cylinder, which is steered by devices connected to the 

steering installation. 25 
In this manner, bothersome centrifugal forces, which 

occur when going into a curve, are compensated for. This 

improves the comfort of driving. 

Especially in the case of a motor vehicle, it can be 

provided that the plane square to the hinge shafts with 30 
which two connecting rods, that cross each other form an 

angle with the vertical plane. 

     When the structural components now move in relation 

to each other, the wheel axles connected to them will 

make a certain twist on a plane parallel to the road 35 
surface. The wheels connected to the axles will be able 

to start turning in the direction desired when taking a 

turn.  

According to a more detailed elaboration of the 

invention, the connecting rods can be made up of 40 
hydraulic cylinders. For example, these can then serve as 

shock absorbers, but can also be operable so that the 

structural components can be put into a certain position 



 3 

in relation to each other. In that case, installation of 

a separate hydraulic cylinder, as described above, can be 

omitted. 

In order to obtain a shock-absorbing action, it can 

also be provided that the hinge shafts, which form the 5 
connection between the structural components and the 

connecting rods, are movable in relation to the 

structural components, diagonal to their longitudinal 

direction over a certain distance, and are pushed or 

pulled to a certain final position by means of a spring. 10 
This can prevent a jerking movement of the structural 

components in relation to each other. 

 

The invention is illustrated in more detail in the 

drawings, in which: 15 
Fig. 1 shows a schematic example of implementation 

of a device according to the invention; 

     Fig 2 shows a schematic side view of the bicycle 

cart provided with a device according to the invention, 

showing the part of the bicycle to which the cart is 20 
connected; 

Fig. 3 shows a schematic rear view of the bicycle 

cart in fig. 2, in which the main plane of the bicycle to 

which it can be connected is indicated with the line II-

II; 25 
Fig. 4 shows a view according to fig. 3, but in 

which the bicycle is taking a turn; and 

Fig. 5 shows a view according to fig. 3, but in 

which the bicycle is standing on a road sloping in a 

crosswise direction. 30 
The device shown in fig. 1 contains the two 

structural components 2 and 3, in which case component 2 

is equipped with two hinge shafts 4 and 5 respectively, 

which are positioned in continuation of each other in 

pairs, and component 3 in continuation of hinge shafts 6 35 
and 7. 

Hinge shafts 4 and 6 are connected to each other by 

means of connecting rods 8 and hinge shafts 5 and 7 are 

connected to each other by means of connecting rods 9. In 

the neutral position, the planes of structural components 40 
2 and 3 will run parallel to each other.  

Although the distances between hinge shafts 4 and 5, 

respectively 6 and 7 in figure 1, are identical, this is 
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not strictly necessary. In the event the distances are 

not identical, the tilting movement, which structural 

components 2 and 3 make in relation to each other when 

the components move sideways to a certain extent, are of 

course different than in the event the distances are 5 
identical. 

As mentioned above, connecting rods 8 can consist of 

hydraulic cylinders in either a pneumatic or hydraulic 

version. 

The possibility also exists of installing hinge 10 
shafts 4 and 5 in such a manner that they can be moved in 

respect to structural component 2, like in slits for 

example (not indicated). The hinge shafts can then be 

pushed or pulled to a certain end-position by means of 

springs. The same, of course, can be done for hinge 15 
shafts 6 and 7, which are installed to structural 

component 3. 

Figures 2 through 5 show the application of device 1 

for bicycle cart 10. The cart is connected to luggage 

rack 13 of bicycle 14 by means of connecting arm 11 and 20 
universal joint 12; only part of rear wheel 15 is shown. 

Axle 16 of wheels 17 of bicycle cart 10 is connected 

by means of structural component 2 of device 1; child-

seat 18, its backrest 19 and its footrest 20 are 

connected to structural component 3. 25 
Tension springs 21 are connected to connecting rods 

8 and 9 of device 1, due to which the structural 

components are maintained in the neutral position in 

relation to each other, as is shown in detail in figure 

3. The tension springs prevent the bicycle cart 10 from 30 
shifting from one position to another in an undesirable 

manner. Tension springs 21 will also contribute to 

reinforcement of the entire vehicle. 

Universal joint 12 is connected to luggage rack 13 

in such a manner that when bicycle 14 is in a tilted 35 
position, such as when taking a turn, child seat 18 of 

the bicycle cart will also tilt, as fig. 4 shows in 

detail. The plane on which bicycle 14 is positioned in 

this case and the centre line of universal joint 12 are 

indicated by line II-II. Upward and downward and left and 40 
right steering movements of bicycle 14 can be reproduced 

without any problems by bicycle cart 10 thanks to 

universal joint 12. A universal joint in the sense of the 
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invention is a joint (12) as shown in figures 2,4 and 5 

with two transverse axes. 

As figure 4 shows in detail, the movement of 

structural component 3 in relation to component 2 can 

compensate better for the centrifugal force exerted on 5 
the bicycle cart, such as when taking a turn, and, to a 

large extent, prevent the cart from tipping over. Due to 

this, the child seat can also remain higher above the 

road surface than would otherwise be the case. The weight 

of the bicycle cart will also be distributed more evenly 10 
to both wheels. 

     Figure 5 shows the position of the bicycle cart when 

the bicycle is ridden on road surface 22, which slopes 

transversely. In this case the bicycle is positioned in 

vertical plane II-II. Universal joint 12 ensures that 15 
child seat 18 will be in normal position, to a large 

extent, preventing bicycle cart 10 from tipping over. The 

child in the seat will also remain in a comfortable 

position. 

In fig. 2, structural components 2 and 3 and 20 
connecting rods 8 and 9 are positioned on vertical and 

horizontal planes respectively. However, it is also 

possible to rotate the device at an angle K so it forms 

an angle with the vertical plane. Due to this, wheel axle 

16 in the configuration shown in figure 4 will also 25 
perform a twist on its plane and wheels 17 will move into 

the curve. This can be especially important for 

application of the device for motor vehicles.  

In the case of a three-wheeled vehicle of which the 

front wheel can be steered, this wheel can, for example, 30 
be connected to structural component 3 and both rear 

wheels with structural component 2.   

 

It will be clear that only a few possible types of 

implementation of a device according to the invention 35 
have been presented in the drawing and described above, 

and that many changes can be made without departing from  

the invention, as has been indicated in the claims below. 

 
 40 
 
 
 
 



 6 

 
 
 

Claims 
 5 
1.   A vehicle comprising a stabiliser device for both 

static and dynamic stabilisation of an upper structural 

component (3) and a lower structural component (2) of the 

vehicle, said lower structural component (2) being 

connected to wheel suspension units, which stabiliser 10 
device contains at minimum two connecting rods (8, 9) 

which are connected in a hinged manner with said upper 

and lower structural components (2, 3), in which the 

hinge shafts (4-7) of the structural components (2, 3) 

opposite from each other are connected to each other by 15 
said connecting rods (8, 9) in such a manner that said 

connecting rods (8, 9) cross each other in vertical 

planes parallel to the wheel axle (16), characterised in 

that the upper structural component (3) is connected to a 

steering arm (11) extending in the driving direction of 20 
the vehicle such that a tilting movement of said steering 

arm (11) about its longitudinal axis results in the 

tilting of the upper structural component (3) in relation 

to the lower one (2). 

2. A vehicle according to claim 1, with the 25 
characteristic that at least two sets of connecting rods 

(8,9) are present, which are positioned on parallel 

planes.  

3. A vehicle according to claim 1 or 2, with the 

characteristic that the structural components (2, 3) are 30 
maintained in position parallel with each other by means 

of tension springs (21). 

4.  A vehicle according to claim 4 with the 

characteristic that the structural components (2, 3) are 

connected to each other by means of a hydraulic cylinder, 35 
which is steered by the means connected to the steering 

device. 

5. A vehicle according to one of the claims above, with 

the characteristic that the plane which is perpendicular 

to the hinge shafts (4-7) to which two connecting rods 40 
(8, 9) are connected that cross each other form an angle 

(α) with the vertical plane. 
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6. A vehicle according to one of the claims above, with 

the characteristic that the connecting rods (8,9) consist 

of hydraulic cylinders. 

7. A vehicle according to one of the claims above, with 

the characteristic that the hinge shafts (4-7), which 5 
make the connection between the structural components 

(2,3) and the connecting rods (8,9), can be moved over a 

certain distance in relation to the structural components 

(2,3), perpendicular to their longitudinal direction, and 

can be pushed or pulled to a certain end position by 10 
means of a spring.  

8. A vehicle according to claim 1 or 2, with the 

characteristic that provisions are installed to fasten 

the connecting rods crossing each other (8,9) in the 

position desired in relation to each other. 15 
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