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(57) ABSTRACT 
A drive assembly for driving a moveable component of a 
vehicle. 

The component can adopt one or more positions in which the 
component prevents access to the vehicle or a part of the 
vehicle. 

The drive assembly comprises an actuator which is coupled 
to the component and provides the force for moving the 
component, and a control unit for actuating the actuator. 
The drive assembly has an emergency operating mode, in 
which the actuator can move freely in at least one direction, 
in Such a manner that the actuator allows movement of the 
component caused by an external force being exerted on the 
component other than by means of the actuator, preferably 
by hand. 
The drive assembly is also provided with theft detection 
means for detecting theft and/or attempted theft of the 
vehicle and/or of goods which are present in the vehicle. 
The theft detection means are coupled to the control unit. 
The drive assembly is designed in Such a manner that, if this 
assembly is in the emergency operating mode and the 
moveable component is in a position in which the compo 
nent prevents access to the vehicle or a part of the vehicle, 
and then the theft detection means detect theft or attempted 
theft, the emergency operating mode of the drive assembly 
is cancelled, and that the drive assembly is then moved into 
a blocking mode, in which the free mobility of the actuator 
is cancelled and the actuator blocks movement of the 
component caused by an external force being exerted on the 
component. 
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Fig. I 
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DRIVE ASSEMBLY FOR AMOVEABLE VEHICLE 
COMPONENT 

BACKGROUND OF THE INVENTION 

0001. The present invention relates to a drive assembly 
for a moveable vehicle component of a vehicle, which 
component can adopt one or more positions in which the 
component prevents access to the vehicle or a part of the 
vehicle. The drive assembly comprises an actuator, which is 
coupled to the component and provides the force for moving 
the component, and a control unit for controlling the actua 
tor. The drive assembly has an emergency operating mode, 
in which the actuator can move freely in at least one 
direction, in Such a manner that the actuator allows move 
ment of the component caused by an external force being 
exerted on the component other than by the actuator, pref 
erably by hand. The drive assembly also is provided with 
theft detection means for detecting theft and/or attempted 
theft of the vehicle and/or of goods which are present in the 
vehicle, and the theft detection means is coupled to the 
control unit. The invention also relates to a method for 
preventing unauthorized access to a part of a vehicle. 

DISCUSSION OF THE PRIOR ART 

0002 Adrive assembly is known, for example, from DE 
38 26 789, which describes a motor vehicle of the convert 
ible type having a folding-roof installation. The folding-roof 
installation has a plurality of moveable components, Such as 
the main bow, the rear bow, the tonneau cover and various 
locks. These components can each adopt one or more 
positions in which the corresponding component prevents 
access to the vehicle or a part of the vehicle. These moveable 
vehicle components are not operated by hand, but rather by 
means of associated hydraulic actuators. The electromag 
netically operated valves which belong to these actuators 
if there is no electrical energizing current being fed to the 
Said valves-connect the chambers of the actuators to the 
hydraulic fluid reservoir. As a result, it is possible, in the 
event of a fault, to move the components of the folding-roof 
installation by hand. 
0003. The known drive assembly has an emergency oper 
ating mode in which the actuators can move freely, in Such 
a manner that the actuators allow movement of the compo 
nents of the folding-roof installation caused by an external 
force being exerted on the corresponding component other 
than by the actuators, in particular by hand. This emergency 
operating mode is desirable in particular in order to allow the 
folding-roof installation to be moved by hand in the event of 
a fault, for example a loSS of electric Voltage or a fault in the 
asSociated control unit. 

0004 U.S. Pat. No. 5,825,147 describes a motor vehicle 
of the convertible type in which the components of the 
folding-roof installation are operated by means of associated 
electromechanical actuators, the action of which is actuated 
by a control unit. The control unit is coupled to position 
Sensors which detect the position of the moveable compo 
nents, So that, for example, it is possible to prevent a 
collision between the moveable components. The control 
unit is also coupled to theft detection means, in particular in 
order to notify the theft detection means that the folding roof 
is fully closed or open. 
0005 Vehicles of the convertible type are often of strik 
ing appearance and also relatively expensive, and conse 
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quently vehicles of this type are undesirably often the target 
of theft of the vehicle itself or from the vehicle and/or 
break-ins. 

SUMMARY OF THE INVENTION 

0006 The object of the present invention is to propose 
measures which provide improved protection against theft/ 
break-ins. 

0007 To this end, the present invention provides a drive 
assembly which is designed in Such a manner that, if this 
assembly is in the emergency operating mode and the 
moveable component is in a position in which the compo 
nent prevents access to the vehicle or a part of the vehicle, 
and then the theft detection means detect theft or attempted 
theft, the emergency operating mode of the drive assembly 
is cancelled, and the drive assembly is then moved into a 
blocking mode, in which the free mobility of the actuator is 
cancelled and the actuator blockS movement of the move 
able vehicle component coupled to it caused by an external 
force being exerted on the component. 
0008. The invention is based on the insight that the 
emergency operating mode, which is per Se extremely 
desirable, often makes it relatively easy for a thief to gain 
access to the vehicle or a part of the vehicle, for example the 
boot. 

0009. The inventive idea is therefore to couple the theft 
detection means to the control unit of the actuator in Such a 
manner that, if an (attempted) theft is observed, the free 
mobility of the actuator which is connected to the relevant 
component is cancelled and the Said actuator is blocked, So 
that the component is also blocked and therefore cannot be 
moved (or can be moved no further) in order to gain access 
to the vehicle. 

0010. In the drive assembly which is known from DE 38 
26 789, the invention can be realized by energizing one or 
more valves of the hydraulic system in the event of an 
(attempted) break-in so that the said valve or valves close 
and it is impossible for any hydraulic fluid to flow out of the 
actuator(s). 
0011. In the drive assembly which is known from U.S. 
Pat. No. 5,825,147, in which electric motors are used to 
drive the components of the folding-roof installation, the 
invention could, for example, be realized by Short-circuiting 
the windings of the Said motorS or by making the motors 
operate in the event of an (attempted) break-in. 
0012. In an advantageous embodiment, the theft detec 
tion means comprise a position Sensor which is designed to 
recognize the position of the moveable vehicle component 
and is at least designed to recognize whether it is leaving its 
position in which the relevant component prevents access to 
the (part of the) Vehicle. This design is particularly advan 
tageous if the position Sensor is coupled not only to the theft 
detection means but also to the control unit for actuating the 
actuatOr. 

0013 In an embodiment which is simple in practice, the 
position Sensor is a Switch which is arranged on the actuator, 
which is designed to recognize whether the actuator adopts 
its position which corresponds to the access-preventing 
position of the corresponding component. If the correspond 
ing component is then moved towards the position in which 



US 2001/0010430 A1 

access to the (part of the) vehicle is possible, and the actuator 
coupled thereto therefore leaves its abovementioned posi 
tion, the Switch passes this fact on to a theft detection unit, 
which can determine, partly on the basis of this information, 
whether or not a theft is being attempted. 
0.014 Particularly if a position sensor is being used to 
detect the theft, as explained above, it is also preferable for 
the actuator, in the blocking mode, to passively or actively 
drive the corresponding component towards the position in 
which access to the (part of the) vehicle is prevented. This 
is because the detection is then based on the component 
being displaced in the direction of the access-enabling 
position, So that a crack can already have appeared, into 
which a thief can, for example, place a piece of a tool. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.015 Advantageous embodiments of the vehicle accord 
ing to the invention will be explained in more detail below 
with reference to the drawing, in which: 
0016 FIG. 1 diagrammatically depicts a partial side view 
of a vehicle having a folding-roof installation provided with 
a drive assembly according to the invention; 
0017 FIG. 2 diagrammatically depicts that part of the 
vehicle shown in FIG. 1 which is relevant to the explanation 
of the present invention, and 
0.018 FIG. 3a-c diagrammatically depict a partial side 
View of another vehicle having a folding-roof installation 
provided with a drive assembly according to the invention, 
the folding-roof installation being shown in three different 
positions. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0019. A passenger car 1 of the convertible type, only part 
of which is illustrated in FIG. 1, has a hydraulically driven 
folding-roof installation 2. The folding-roof installation 2, 
part of which is shown in detail in FIG. 2, comprises a front 
roof part 3, a rear roof part 4, and a main bow 6 which can 
pivot about a pivot axis 5. A fabric-tensioning bow 7, which 
is U-shaped when viewed from above, is connected to the 
main bow 6 in Such a manner that it can pivot about a pivot 
axis 8 which runs parallel to the axis 5. The fabric-tensioning 
bow 7 is used to move the rear part 4 of the folding roof. On 
both sides of the car 1 there is a buggy link system 9 which 
is used to move the fabric-tensioning bow 7. 
0020 Each buggy link system 9 comprises two links 9a, 
9b. At point 10, these links 9a and 9b are interconnected in 
Such a manner that they can pivot about an axis which is 
substantially parallel to the axes 5 and 8. Furthermore, at its 
top end the link 9a is pivotably connected to attachment 
point 11 of the main bow 6, and at its bottom end the link 
9b is pivotably connected, at point 12, to the fabric-tension 
ing bow 7. 
0021. An actuator for the buggy link system 9, in this 
case in the form of a double-acting hydraulic cylinder 30, is 
positioned in each side of the body of the car 1, which 
cylinders 30 are connected in parallel. 
0022. The cylinder 30 has a cylinder housing inside 
which a piston/piston-rod assembly 31 can move in a 
reciprocating manner, this assembly inside the housing 
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delimiting two separate, variable working chambers 32, 33. 
In drive terms, the piston rod 31 is coupled to the buggy link 
system 9, and the buggy link system 9 can be moved 
between an extended position, in which the links 9a and 9b 
of this assembly are substantially in line with one another 
(FIGS. 1 and 2) and thus press the fabric-tensioning bow 7 
downwards, and a folded position, in which the links 9a and 
9b are at an angle to one another (not shown, the fabric 
tensioning bow 7 is then adjacent to the main bow 6). 
0023 The drive coupling between the cylinder 30 and the 
buggy link System 9 is in this case formed by a link 
mechanism, an advantageous embodiment of which is 
shown in the drawing. 
0024. The link mechanism comprises a lever 16 which 
can pivot about a pivot axis 17 which coincides with the 
pivot axis 5 of the main bow 6. The cylinder 30 engages on 
the lever 16 on one side of the pivot axis 17, and on the other 
side of the pivot axis 17 the lever 16 is pivotably connected, 
at point 18, to an intermediate link 19. This intermediate link 
19 is in turn pivotably connected, at pivot axis 20, to a 
Subsequent link member 21. This link member 21 is pivot 
ably connected to a point 22 on link 9b of the buggy link 
system 9 and extends towards the pivot axis 5 of the main 
bow 6. 

0025. A spacer member 23 is pivotably connected to the 
pivot axis of the fabric-tensioning bow 7 and to the pivot 
axis 20 between the intermediate link 19 and the link 
member 21 which is connected to the buggy link system 9. 
0026. As a result of pressurized hydraulic fluid being fed 
to the chamber 32, the piston rod 31 will extend outwards 
with respect to the position shown in FIG. 2, and the links 
9a and 9b are moved from the position in which they are 
shown into the position in which they are angled with 
respect to one another. As a result, the fabric-tensioning bow 
7 will pivot towards the main bow 6. 
0027. In FIG. 2, the links 9a and 9b are in a position 
which can be referred to as the locked position which has 
been reached by moving the links through the dead centre. 
This position can be achieved by Suitably Selecting the 
transmission mechanisms. In this position, the fabric-ten 
Sioning bow 7 is locked. 

0028. On the cylinder 30 there is a limit switch 34 which 
is designed to recognize whether the piston rod 31 has 
adopted its limit position associated with the closed position 
(FIG. 2) of the folding roof. 
0029 FIG. 1 also shows a tonneau cover 80 which is 
used to cover a compartment in which the folding roof 2 is 
situated when the roof is fully open. To pivot the cover 80 
upwards and downwards, about associated axis 81, Separate 
drive means are provided. The movement of the main bow 
6 is also brought about by Separate drive means, for example 
a set of hydraulic cylinders. 

0030 FIG. 2 also shows a reservoir 35 for hydraulic 
fluid, as well as an electrically powered pump 36. The pump 
36 can supply pressurized hydraulic fluid to pressure line 37, 
to which a branch line 38 leading to the chamber 32 and a 
branch line 39 leading to the chamber 33 are connected. An 
actuable control valve 40, 41 is incorporated in each branch 
line 38, 39. The valves 40, 41 are electromagnetically 
operated Spring-return 3/2 control valves which, in the 
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unenergized State, connect the relevant chamber of the 
cylinder 30 to the reservoir 35 and, in the energized state, to 
the pressure line 37. Between each of the valves 40, 41 and 
the pressure line 37 there is a non-return valve 42, 43 which 
in each case closes in the direction towards the preSSure line 
37. 

0.031) To control the valves 40, 41 and the pump 36, an 
electronic control unit 45 is provided which, via Signal lines 
46, 47, is in communication with the valves 40, 41. 

0032. In the unenergized state, the valves 40, 41 connect 
the chambers 32, 33 of the cylinder 30 to the reservoir 35 in 
order to allow emergency operation of the folding roof. The 
piston/piston-rod assembly 31 can then move freely in both 
directions inside the housing of the cylinder 30. 

0033) If the vehicle 1 is parked and locked with the 
folding roof in the closed position, the valves 40, 41 will be 
unenergized and will be in their position in which the 
chambers 32, 33 are connected to the reservoir 35, so that the 
emergency operating mode is active. However, fabric-ten 
Sioning bow 7 is locked on account of the through dead 
centre position of the links 9a and 9b which is shown in 
FIG. 2. 

0034). If a strong force is exerted on the links 9a and/or 9b 
by hand or in Some other way, for example by pressing hard 
on the fabric of the folding roof from the outside at a specific 
location, however, in Some known convertible vehicles 
which are provided with a buggy link System of this nature, 
it has proven possible for thieves to push the links 9a, 9b 
back through the dead centre, So that the buggy link System 
9 becomes unlocked. This makes it easy for the thief to enter 
the vehicle. 

0035. The vehicle according to the invention is provided 
with measures for preventing this method of theft. 

0.036 The vehicle is provided with a theft detection unit 
50 which is coupled, interalia, to apparatus 51 for Switching 
the unit 50 on and off. By way of example, apparatus 51 is 
the ignition lock of the vehicle or a separate (remotely 
operated) Switch. 

0037. The theft detection unit 50 is coupled to the limit 
Switch 34 and to the control unit 45. Incidentally, the limit 
Switch 34 is also directly coupled to the control unit 45, in 
particular to detect when the piston rod 31 has reached its 
position shown in FIG. 2, as part of the monitoring and 
control of the Sequence of movements of the folding roof. 

0.038. Now imagine that, starting from the position shown 
in FIG. 2, a thief attempts to press the buggy link system 9 
through the dead centre, in order to open the folding roof 2. 
In that case, the limit Switch 34, even before the links 9a, 9b 
have been pressed through their dead centre, will detect that 
the piston rod 31 is leaving the Said limit position, and this 
recognition is transmitted to the Switched-on theft detection 
unit 50. On the basis of this recognition, the theft detection 
unit 50 will command the control unit 45 to cancel the 
emergency operating mode. This is achieved through at least 
the valve 41 being energized, So that it is impossible for any 
hydraulic fluid to flow out of the chamber 33, since the 
non-return valve 43 prevents this flow. The cylinder 30 then 
immediately blocks further movement of the buggy link 
system 9, and consequently the attempted theft will fail. It is 
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also possible for the valve 40 to be energized in response to 
the theft detection, so that the cylinder 30 is locked in both 
directions. 

0039. On account of the elasticity of the lines 38, 39, 
which are generally hydraulic hoses, and of the hydraulic 
fluid, when the external force ceases to be exerted on the 
folding roof, it will be possible to detect the buggy link 
system 9 being returned to the position shown in FIG. 2. 
This leads to the Switch 34 again detecting that the piston rod 
31 has adopted its limit position, and this recognition is 
again notified to the unit 50. Energizing of the valve 41 can 
then be cancelled again. 
0040. In a variant, it is possible for the energizing of the 
valve 31 to be cancelled only after a waiting period, for 
example of a few minutes, has elapsed. 
0041. In a variant, it is conceivable for the pump 36 to be 
placed in operation in order to actively extend the piston rod 
31 and thus move and/or hold the buggy link system 9 in(to) 
the position shown in FIG. 2. 
0042. The theft detection means may be integrated with 
the control unit of the folding roof. In a simple embodiment, 
the theft detection means comprise nothing more than a 
routine in the computer program of the control unit 45, 
which detects the Status of, for example, the ignition lock 51 
of the vehicle, the position of the folding roof 2 and the 
status of the limit Switch 34. 

0043. In another variant, the emergency operating mode 
is cancelled as Soon as Someone is close to the vehicle or, if 
the folding roof is open, is bending over the vehicle in order 
to look into the passenger compartment. Therefore, it is not 
necessary for an actual break-in to occur before the emer 
gency operating mode is cancelled. 
0044) The fact that the invention may also apply, for 
example, to a vehicle with an open folding roof will now be 
explained briefly with reference to FIGS. 3a-c. 
004.5 FIG. 3a shows a vehicle 60 having a boot 61, a 
compartment 62 for accommodating the open folding roof 
63, and a pivottable tonneau cover 64 for covering the 
compartment 62. In this vehicle 60, between the boot 61 and 
the compartment 62 there is no partition or only a partition 
which is easy to break or remove. A design of this type is 
generally known from the prior art. 
0046) To drive the tonneau cover 64, the folding roof 63 
and any associated locks (not shown), a drive assembly is 
provided, having actuators. The drive assembly has an 
emergency operating mode in which the tonneau cover 64 
and the folding roof 63 can be moved by hand in order to 
allow the folding roof to be closed, for example in the event 
of the electric Voltage failing. An embodiment of the drive 
assembly of this type is known. 
0047. If the vehicle 60 has been parked with the folding 
roof open as shown in FIG. 3a, a thief could then open the 
tonneau cover 64 (cf. FIG. 3b) and then pivot the folded 
down folding roof 63 forwards as a Single unit. In this way, 
it is then possible to gain access to the boot 61 and to Steal 
goods which are present therein. 

0048. According to the invention, if suitable theft detec 
tion means observe that an attempted break-in is taking 
place, or at least there is a Suspicion of Such an attempt, for 
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example because Someone is bending over the vehicle, the 
actuators belonging to the tonneau cover and/or the folding 
roof are moved into their blocking position. As a result, it is 
then impossible for the corresponding vehicle component to 
be moved (further) in order to gain access to the boot 61. 
0049. It will be clear that the examples with reference to 
the drawing merely describe possible variants within the 
Scope of the inventive idea and that numerous other variants 
are possible. 

0050. As an alternative to a folding roof, the moveable 
component as described in the appended claims may also be 
another component of a vehicle, for example a sliding roof, 
a boot lid, a bonnet, a door, a hatchback, etc. 

0051. Furthermore, instead of operating hydraulically the 
actuator may also operate electromechanically. 

0.052 The recognition that an attempted theft is in 
progreSS may also be carried out in other ways than with the 
aid of a position Sensor, for example using an ultrasound 
detector which detects whether the vehicle is being inter 
fered with. 

What is claimed is: 

1. A drive assembly for driving a moveable component of 
a vehicle, which component can adopt a position in which 
the component prevents access to a part of the vehicle, the 
drive assembly comprising an actuator, which is coupled to 
the component and can provide a force for moving the 
component, and a control unit for controlling the actuator, 
the drive assembly having an emergency operating mode, in 
which the actuator can move freely in at least one direction, 
and allows thereby a movement of the component caused by 
an external force being exerted on the component other than 
by the actuator, the drive assembly further being provided 
with theft detection means for detecting theft and/or 
attempted theft of the vehicle and/or of goods which are 
present in the vehicle, and the theft detection means being 
coupled to the control unit, wherein the drive assembly 
being designed Such that, if the drive assembly is in the 
emergency operating mode and the moveable component is 
in a position in which the component prevents access to a 
part of the vehicle, and then the theft detection means detect 
theft or attempted theft, the emergency operating mode of 
the drive assembly is cancelled, and the drive assembly is 
then brought into a blocking mode, in which the actuator 
blocks any movement of the component caused by an 
external force being exerted on the component. 

2. Drive assembly according to claim 1, in which the theft 
detection means comprise a position Sensor which is 
designed to recognize one or more positions of the compo 
nent and is at least designed to recognize whether the 
component is being moved under the influence of an exter 
nal force being exerted other than by the associated actuator. 

3. Drive assembly according to claim 1, in which, in the 
blocking mode, the actuator passively or actively drives the 
moveable component towards the closed position. 

4. Drive assembly according to claim 1, in which the 
actuator is a hydraulic actuator having a variable working 
chamber which, when hydraulic liquid is fed to the working 
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chamber, brings about a movement of the component, the 
actuator having an associated actuable hydraulic valve 
which, in an open position, allows hydraulic fluid to flow out 
of the Said working chamber and, in a closed position, blockS 
this flow out of the working chamber, and, in the emergency 
operating mode, the valve adopting a position in which 
hydraulic fluid can flow out of the working chamber and, in 
the blocking mode, the valve adopting a position which is 
Such that movement of the component through external 
force being exerted on the component is blocked, Since it is 
impossible for any hydraulic fluid to flow out of the corre 
sponding working chamber. 

5. Drive assembly according to claim 4, in which the 
Valve, in the unenergized State, allows hydraulic fluid to flow 
out of the working chamber. 

6. Drive assembly according to claim 4, in which the 
Valve, in the unenergized State, allows hydraulic fluid to flow 
out of the working chamber and the valve is an electromag 
netically operated valve. 

7. Drive assembly according to claim 1, in which the 
moveable component is a closure element which can move 
between an open position and a closed position in order to 
open and close an opening in the vehicle body. 

8. Drive assembly according to claim 1, in which the 
moveable component is a locking element which can move 
between an unlocked position and a locked position. 

9. A vehicle provided with a drive assembly for driving a 
moveable component of the vehicle, which component can 
adopt a position in which the component prevents access to 
a part of the vehicle, the drive assembly comprising an 
actuator, which is coupled to the component and can provide 
a force for moving the component, and a control unit for 
controlling the actuator, the drive assembly having an emer 
gency operating mode, in which the actuator can move 
freely in at least one direction, and allows thereby a move 
ment of the component caused by an external force being 
exerted on the component other than by the actuator, the 
drive assembly further being provided with theft detection 
means for detecting theft and/or attempted theft of the 
vehicle and/or of goods which are present in the vehicle, and 
the theft detection means being coupled to the control unit, 
wherein the drive assembly being designed Such that, if the 
drive assembly is in the emergency operating mode and the 
moveable component is in a position in which the compo 
nent prevents access to a part of the vehicle, and then the 
theft detection means detect theft or attempted theft, the 
emergency operating mode of the drive assembly is can 
celled, and the drive assembly is then brought into a block 
ing mode, in which the actuator blockS any movement of the 
component caused by an external force being exerted on the 
component. 

10. Vehicle according to claim 9, which has a compart 
ment for passengers, and the movable component is a 
component of a roof installation which is designed to at least 
partially cover the passenger compartment of the vehicle. 

11. A method for preventing unauthorized access to a part 
of a vehicle, Said vehicle having a drive assembly for driving 
a moveable component of the vehicle, which component can 
adopt a position in which the component prevents access to 
the part of the vehicle, the drive assembly comprising an 
actuator, which is coupled to the component and can provide 
a force for moving the component, and a control unit for 
controlling the actuator, the drive assembly having an emer 
gency operating mode, in which the actuator can move 
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freely in at least one direction, and allows thereby a move 
ment of the component caused by an external force being 
exerted on the component other than by the actuator, the 
drive assembly further being provided with theft detection 
means for detecting theft and/or attempted theft of the 
vehicle and/or of goods which are present in the vehicle, and 
the theft detection means being coupled to the control unit, 
wherein if the drive assembly is in the emergency operating 
mode and the moveable component is in a position in which 
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the component prevents access to a part of the vehicle, and 
then the theft detection means detect theft or attempted theft, 
the emergency operating mode of the drive assembly is 
cancelled, and the drive assembly is then brought into a 
blocking mode, in which the actuator blocks any movement 
of the component caused by an external force being exerted 
on the component. 


