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A protective device for an articulated vehicle 

TECHNICAL FIELD 

5 The present invention relates to a protective device for an articulated vehicle 

comprising at least a first and second vehicle portion; a control gear connected 

to the respective vehicle portion; and an actuating member for, via the control 

gear, changing the position of the vehicle portions in relation to one another. 

The invention also relates to a method for controlling a stiffening means of 

10 such a protective device. 

BACKGROUND ART 

There are articulated tracked vehicles which have a front and rear vehicle 

15 portion which are linked together controllably by means of a control gear. The 

vehicle comprises one or more drive motors, which, via a power transmission, 

distribute the power from the engine or engines to a respective track of the 

vehicle. 

20 Document WO-Al-OO/35735 shows a control gear for coupling a first and 

second vehicle portion of an articulated vehicle. The control gear comprises 

two control links, which are articulately connected to one another by means of 

a control joint. The control gear further comprises two control cylinders, which 

have the task of changing the position of two vehicle portions in relation to 

25 one another for the purpose of changing the transport direction of the vehicle. 

The control gear also comprises two hydraulic piston cylinder units, which are 

configured as combined pressurizable actuating cylinders and hydraulic 

dampers for damping vertical swinging movements between the vehicle 
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portions during transport and for, where necessary, for example, lifting and 

angling the vehicle portions upwards in order to pass an obstacle. 

When articulated vehicles of the above-stated type are subjected to external 

5 influence, such as detonation of a mine, a movement is induced in the vehicle 
portions. This movement reaches a speed and acceleration which is 

proportional to the weight of the vehicle portions. When the vehicle is 

subjected to a detonation, the impact on vehicle and personnel in the vehicle 

occurs in two phases. The first phase arises when the charge detonates, which 

10 lasts for a few milliseconds. Then a pressure wave propagates from the charge 

and towards the vehicle, whereupon the high pressure from the pressure wave 

hits the vehicle. The vehicle is deformed by the pressure from the pressure 

wave and the size of the deformation is dependent on the design and structure 

of the vehicle and on the distance of the charge from and placement of the 

15 charge in relation to the vehicle. The movement of the vehicle during the first 

phase is small and can amount to just a few mm. However, the vehicle 

acquires an acceleration and a speed in the direction away from the detonation. 

Personnel present inside the vehicle can injure body parts which are close to or 

are in contact with the parts of the vehicle which are deformed. Moreover, a 

20 pressure increase which occurs inside the vehicle due to the detonation injures 

personnel present inside the vehicle. 

The second phase is started once the vehicle has gained the initial speed during 

the high acceleration and the small movement during the detonation phase, and 

25 is concluded when the vehicle comes to rest. This phase often involves large 

movements of the vehicle, which results in the vehicle being able to be thrown 

several metres. When the vehicle is dislodged, the personnel inside the 

carriage can be injured. 
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Since the sizes of the acceleration, speed and movements which are induced in 

the vehicle in the event of a detonation are proportional to the weight of the 

vehicle, it is desirable to utilize the whole weight of a vehicle when this is 

5 subjected to a detonation. An articulated vehicle does not however make use of 

the whole of the vehicle weight in a detonation, since the control gear acts as a 

rotatable link between the vehicle portions. 

OBJECT OF THE INVENTION 

10 

One object of the present invention is to provide an articulated vehicle having 

an increased protection for personnel inside the vehicle. 

A farther object of the invention is to provide an articulated vehicle in which 

15 the whole of the vehicle weight is utilized to reduce the impact on vehicle and 

personnel in the event of a detonation. 

DISCLOSURE OF INVENTION 

20 The above-mentioned objects are achieved with a protective device according 

to patent claim 1 and a method according to patent claim 12. 

With such a protective device, the weight of both the front and rear vehicle 

portion will be utilized whenever the acceleration and/or speed of at least one 

25 of the vehicle portions exceeds a predetermined limit value, which happens 

when the vehicle is subjected to external influence, such as the detonation of a 

mine. When the relative position of each respective vehicle portion is fixed in 

relation to one another, the structure of the vehicle becomes stiffer, whereby 
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the movement arising from the detonation is reduced and the impact upon 

personnel inside the vehicle is lessened. 

According to one embodiment of the invention, the stiffening means is a valve 

5 coupled to the actuating member by means of a fluid circuit, which valve 

limits the inflow and outflow of a fluid controlling for the actuating member, 

so that the actuating member is locked into a rigid or nearly rigid position. 

When the actuating member is locked into a rigid position, the position of each 

respective vehicle portion is fixed in relation to one another. The actuating 

10 member can be a hydraulic or pneumatic cylinder, which is arranged to control 

the direction of travel of the vehicle by the inflow and outflow of a fluid 

controlling for the actuating member in a fluid circuit coupled to the actuating 

member. The actuating member can also be a hydraulic or pneumatic damper, 

which is arranged to damp and positionally adjust the vehicle portions in 

15 relation to one another by the inflow and outflow of a fluid controlling for the 

actuating member in a fluid circuit coupled to the actuating member. 

According to a further embodiment, the stiffening means is a belt connected 

between the vehicle portions, which belt is activated into a tensioned state for 

20 fixing of the position of each respective vehicle portion in relation to one 

another. Such a belt is easy to apply between the vehicle portions. 

According to another embodiment, the stiffening means is a locking 

mechanism arranged between the vehicle portions, which locking mechanism 

25 is activated into a locked position for fixing of the position of each respective 

vehicle portion in relation to one another. 

The track and the locking mechanism can be activated by a centrifugal clutch 



5 

whenever the said predetermined limit value is exceeded. Preferably, at least 

one end of the track is rolled up on a drum, which rotates when a tensile force 

acts on the track. The centrifugal clutch is arranged on the drum and locks the 

drum against further rotation whenever the movement of the track, due to the 

5 detonation, makes the drum exceed a predetermined rotation speed. 

Alternatively, the track and the locking mechanism can be activated by a 

power member whenever the said predetermined limit value is exceeded. The 

power member can be a hydraulic, pneumatic, electric or powder-gas-

controlled actuator, which is activated by a control unit whenever the said 

10 predetermined limit value is exceeded. When the power member is activated 

by the control unit, the track is stretched and the locking mechanism is 

activated into a locked position for fixing of the position of each respective 

vehicle portion in relation to one another. 

15 Preferably, a sensor is arranged in at least one of the vehicle portions, which 

sensor detects the acceleration and/or speed of at least one of the vehicle 

portions, whereafter the sensor transmits a signal to a control unit coupled to 

the stiffening means whenever the acceleration and/or speed of at least one of 

the vehicle portions exceeds a predetermined limit value; and the control unit 

20 directs the stiffening means to fix the position of each respective vehicle 

portion in relation to one another whenever the said predetermined limit value 

has been exceeded. 

BRIEF DESCRIPTION OF DRAWINGS 

25 

The invention is described in greater detail below with reference to the 

appended drawings, which show preferred embodiments of the invention and 

in which: 
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Fig. 1 shows a side view of an articulated vehicle having a protective device 

according to a first embodiment of the present invention, 

5 Fig. 2 shows a perspective view of a control gear having a protective device 

according to a first embodiment of the present invention, 

Fig. 3 shows a side view of the control gear according to Fig. 2, 

10 Fig. 4 shows a side view of a control gear having a protective device according 

to a second embodiment of the present invention, 

Fig. 5 shows a side view of the control gear according to Fig. 4, but having a 

power member which activates the protective device, 

15 

Fig. 6 shows a side view of a control gear having a protective device according 

to a third embodiment of the present invention, and 

Fig. 7 shows a flow chart for controlling a stiffening means of a protective 

20 device according to the present invention. 

DESCRIPTION OF EMBODIMENTS 

Fig. 1 shows a side view of an articulated vehicle 1 having a protective device 

25 2 according to a first embodiment of the present invention. The articulated 

vehicle 1 has a front and rear vehicle portion 4 and 6, which are linked 

together controllably by means of a control gear 8. The vehicle 1 shown in Fig. 

1 is a tracked vehicle, in which a track 10 comprises drive wheels 12 and 
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carrying wheels 14. The vehicle comprises one or more drive motors (not 

shown), which, via a transmission (not shown), distribute the power from the 

drive motor to the respective track 10 of the vehicle 1. 

5 Fig. 2 shows a perspective view of a control gear 8 having a protective device 

2 according to a first embodiment of the present invention. The control gear 8 

is coupled with the first and second vehicle portion 4, 6 of the articulated 

vehicle 1 by means of attachment fittings 15 arranged on the control gear 8. 

The control gear 8 comprises two control links 17, which are articulately 

10 connected to one another by means of a control joint 19. The control gear 8 

further comprises actuating members 16 in the form of two control cylinders 

18, which have the task of changing the position of the vehicle portions 4, 6 in 

relation to one another for the purpose of changing the transport direction of 

the vehicle 1. The control gear 8 also comprises actuating members 16 in the 

15 form of two hydraulic piston cylinder units, which are configured as combined 

pressurizable actuating cylinders and hydraulic dampers 20 for damping 

vertical swinging movements between the vehicle portions 4, 6 during 

transport and for, where necessary, being able to angle the vehicle portions 4, 6 

in relation to one another in order to pass an obstacle, for example. The control 

20 gear 8 also comprises an actuating member 16 in the form of a damping 

cylinder 21, for damping rotary motions about the longitudinal axis of the 

vehicle 1. 

The protective device 2 comprises at least one stiffening means 22, which 

25 fixes the relative position of each respective vehicle portion 4, 6 in relation to 

one another whenever the acceleration and/or speed of at least one of the 

vehicle portions 4, 6 exceeds a predetermined limit value. 
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The protective device 2 is also evident from Fig. 3, which shows a side view of 

the control gear 8 according to Fig. 2 and in which the control gear 8 is 

connected to the front and rear vehicle portion 4, 6. According to the first 

embodiment of the invention, which can be seen from Figures 2 and 3, the 

5 stiffening means 22 is constituted by valves 24, 26, 31, which are coupled to 

the respective actuating member 16 by means of a fluid circuit 27. Whenever 

the acceleration and/or speed of at least one of the vehicle portions 4, 6 

exceeds a predetermined limit value, the valves 24, 25 will limit inflow and 

outflow of a fluid 29 controlling for the actuating member 16, so that the 

10 actuating member 16 is locked into a rigid position. When the actuating 

member 16 is locked into a rigid position, the control gear 8 will be fixed such 

that the vehicle portions 4, 6 are fixed into a rigid position in relation to one 

another. In this position, the control gear 8 can thus absorb torque without any 

relative displacement of the components belonging to the control gear. Such a 

15 situation arises if, for example, a charge, such as a mine, detonates close to the 

vehicle 1. The actuating member 16 can be hydraulically or pneumatically 

controlled. 

Preferably, a sensor 28 is arranged in at least one of the vehicle portions 4, 6, 

20 which sensor 28 detects the acceleration and/or speed and transmits a signal, 

via a signal line 30, to a control unit 32 coupled to the stiffening means 22 

whenever the said predetermined limit value has been exceeded. Via a signal 

line 30, the control unit 32 directs the stiffening means 22 to fix the respective 

vehicle portion 4, 6 whenever the said predetermined limit value has been 

25 exceeded. 

Fig. 4 shows a side view of a control gear 8 having a protective device 2 

according to a second embodiment of the present invention. According to this 
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second embodiment, the stiffening means 22 is constituted by a belt 34 

connected between the vehicle portions 4, 6, which belt is activated into a 

tensioned state for fixing of the position of each respective vehicle portion 4, 6 

in relation to one another. The belt 34 can be activated by a centrifugal clutch 

5 36 whenever the said predetermined limit value has been exceeded. 

Alternatively, the belt 34, as shown in Fig. 5, can be activated by a power 

member 38, such as a hydraulic, pneumatic, electric or powder-gas controlled 

actuator, whenever the said predetermined limit value is exceeded. When the 

10 power member 38 is activated by the control unit 32, the belt 34 is stretched, 

so that the position of each respective vehicle portion 4, 6 is fixed in relation to 

one another. 

Fig. 6 shows a side view of a control gear 8 having a protective device 2 

15 according to a third embodiment of the present invention. According to this 

third embodiment, the stiffening means 22 is a locking mechanism 40 arranged 

between the vehicle portions 2, 6, which locking mechanism is activated into a 

locked position for fixing of the relative position of each respective vehicle 

portion 4, 6. The locking mechanism 40 can be activated by a centrifugal 

20 clutch 36 whenever the said predetermined limit value is exceeded, or 

activated by a power member 38, such as a hydraulic, pneumatic, electric or 

powder-gas-controlled actuator, whenever the said predetermined limit value 

is exceeded. For example, the locking mechanism 40 can configured as a 

multiple disc clutch 42, which locks the parts of the control gear 8 in relation 

25 to one another. 

Fig. 7 shows a flow chart for the control of a stiffening means 22 of a 

protective device 2 according to the present invention. The method for 
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controlling the stiffening means 22 of the protective device 2 is conducted 

according to the following steps. In a first step 44, the sensor 28 detects the 

acceleration and/or speed of at least one of the vehicle portions 4, 6. In a 

second step 46, the sensor 28 transmits a signal to the control unit 32 whenever 

5 the acceleration and/or speed of at least one of the vehicle portions 4, 6 

exceeds a predetermined limit value. In a third step 48, the control unit 32 

directs the stiffening means 22 to fix the position of each respective vehicle 

section 4, 6 in relation to one another whenever the said predetermined limit 

value has been exceeded. 

0 

The various embodiments which are described above can be mutually 

combined and used simultaneously on one and the same vehicle 1. Such a 

combination gives rise to a redundant protective device. 

15 
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CLAIMS 

1. A protective device for an articulated vehicle (1) comprising at least a 

first and second vehicle portion (4, 6); a control gear (8) connected to the 

respective vehicle portion (4, 6); and an actuating member (16) for, via the 

control gear (8), changing the relative position of the vehicle portions (4, 6) in 

relation to one another; the protective device (2) comprises at least one 

stiffening means (22), which fixes the position of each respective vehicle 

portion (4, 6) in relation to one another whenever the acceleration and/or speed 

of at least one of the vehicle portions (4, 6) exceeds a predetermined limit 

value, characterized in that a sensor (28) is arranged in at least one of the 

vehicle portions (4, 6), which sensor (28) detects the acceleration and/or speed 

and transmits a signal to a control unit (32) coupled to the stiffening means 

(22) and in that the control unit (32) directs the stiffening means (22) to fix the 

respective vehicle portion (4, 6) into a rigid position in relation to one other 

whenever the said predetermined limit value has been exceeded. 

2. A protective device according to claim 1, characterized in that the 

stiffening means (22) is a valve (24, 26, 31) coupled to the actuating member 

(16) by means of a fluid circuit (27), which valve (24, 26, 31) limits the inflow 

and outflow of a fluid (29) controlling for the actuating member (16), so that 

the actuating member (16) is locked into a rigid position. 

3. A protective device according to any one of the preceding claims, 

characterized in that the actuating member (16) is a hydraulic or pneumatic 

cylinder (18), which is arranged to control the direction of travel of the vehicle 

(1) by the inflow and outflow of a fluid (29) controlling for the actuating 
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member (16) in a fluid circuit (27) coupled to the actuating member (16). 

4. A protective device according to any one of the preceding claims, 

characterized in that the actuating member (16) is a hydraulic or pneumatic 

damper (20), which is arranged to damp and positionally adjust the vehicle 

portions (4, 6) in relation to one another by the inflow and outflow of a fluid 

(29) controlling for the actuating member (16) in a fluid circuit (27) coupled to 

the actuating member (16). 

5. A protective device according to claim 1, characterized in that the 

stiffening means (22) is a belt (34) connected between the vehicle portions (4, 

6), which belt is activated into a tensioned state for fixing of the position of 

each respective vehicle portion (4, 6) in relation to one another. 

6. A protective device according to claim 1 or 5, characterized in that 

the stiffening means (22) is a locking mechanism (40) arranged between the 

vehicle portions (4, 6), which locking mechanism is activated into a locked 

position for fixing of the position of each respective vehicle portion (4, 6) in 

relation to one another. 

7. A protective device according to claim 5 or 6, characterized in that 

the stiffening means (22) is activated by a centrifugal clutch (36) whenever the 

said predetermined limit value is exceeded. 

8. A protective device according to claim 5 or 6, characterized in that 

the stiffening means (22) is activated by a power member (38) whenever the 

said predetermined limit value is exceeded. 



13 

9. A protective device according to claim 8, characterized in that the 

power member (38) is a hydraulic, pneumatic, electric or powder-gas-

controlled actuator. 

10. A protective device according to claim 2, 5 and 6, characterized in 

that the valve (24, 26, 31), the belt (34) and the locking mechanism (40) 

simultaneously fix the position of each respective vehicle portion (4, 6) in 

relation to one another whenever the acceleration and/or speed of at least one 

of the vehicle portions (4, 6) exceeds a predetermined limit value. 

11. A method for controlling a stiffening means of a protective device (2) 

for an articulated vehicle (1) according to Claim 1 comprising at least a first 

and second vehicle portion (4, 6); a control gear (8) connected to the respective 

vehicle portion (4, 6); and an actuating member (16) for, via the control gear 

(8), changing the relative position of the vehicle portions (4, 6) in relation to 

one another, characterized in that a sensor (28) is arranged in at least one of 

the vehicle portions (4, 6), which sensor (28) detects the acceleration and/or 

speed of at least one of the vehicle portions (4, 6); in that the sensor (28) 

transmits a signal to a control unit (32) coupled to the stiffening means (22) 

whenever the acceleration and/or speed of at least one of the vehicle portions 

(4, 6) exceeds a predetermined limit value; and in that the control unit (32) 

directs the stiffening means (22) to fix the position of each respective vehicle 

portion (4, 6) into a rigid position in relation to one another whenever the said 

predetermined limit value has been exceeded. 


