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(54) Title: DRIVE MECHANISM FOR A VEHICLE AND METHOD FOR MOVING PANELS FOR A VEHICLE

(57) Abstract: A drive mechanism for a first (101) and a second (102) movable panel for a vehicle(100)comprises: - a first slide
mechanism (105) for moving the first movable panel (101), the first slide mechanism (105) being movable in a first direction (106)
for tilting the first movable panel (101) and being movable in the first direction (106) for displacing the first movable panel (101) in
the first direction (106) relative to the second movable panel (102), - a second slide mechanism (109), the second slide mechanism
(109) being disposed within a guide rail (110) and being movable relative to the guide rail (110) for moving the second movable
panel (102), - the second slide mechanism (109) comprising a locking lever (111), - the locking lever (111) being coupled to the first
slide mechanism (105) during a first state of movement to transmit a movement of the first slide mechanism (105) to the second slide
mechanism (109), and - the locking lever (111) being locked to the guide rail (110) during further states of movement of the first
slide mechanism (105), such that the second slide mechanism (109) is unmovable with respect to the guide rail (110).
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Description

DRIVE MECHANISM FOR A VEHICLE AND METHOD FOR MOVING PANELS
FOR A VEHICLE

Field of Technology

The invention relates to a drive mechanism for a first and a
second movable panel for a vehicle. Further, the invention
relates to a method for moving a first and a second movable

panel for a vehicle.

Background

Vehicles can be equipped with a roof opening in the roof of
the vehicle, which is closed by one or more panels. A sliding
roof device with two panels is known from

DE 10 2012 010 148 Al. The rear panel of the described device
is tiltable.

It is desirable to specify a drive mechanism for a first and
a second movable panel that allows a secure locking of the
second panel. Further, it is desirable to specify a method
for moving a first and a second movable panel that allows a

secure locking of the second movable panel.

Summary of the Invention

According to at least one embodiment of the invention, a
drive mechanism for a first and a second movable panel for a
vehicle comprises a first slide mechanism for moving the
first movable panel. The first slide mechanism is movable in

a first direction for tilting the first movable panel and
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being movable in the first direction for displacing the first
movable panel relative to the second movable panel. The drive
mechanism comprises a second slide mechanism. The second
slide mechanism is disposed within a guide rail for moving
the second movable panel. The second slide mechanism
comprises a locking lever. The locking lever is coupled to
the first slide mechanism during a first state of movement to
transmit a movement of the first slide mechanism to the
second slide mechanism. The locking lever is locked with the
guide rail during further states of movement of the first
slide mechanism such that the second slide mechanism is

unmovable with respect to the guide rail.

The locking lever of the second slide mechanism allows a
secure locking of the second movable panel when the first
movable panel is displaced with respect to the second movable
panel in the first direction. On the other hand, the locking
lever is used to couple the first slide mechanism with the
second slide mechanism to tilt the second movable panel when
the first movable panel is in a position in front of the
second movable panel. Hence, the locking lever is used for
transmitting a movement of the first slide mechanism during
the first state of movement and to lock the second slide
mechanism in the further states of movement to lock a
movement of the second slide mechanism relative to the guide

rail.

According to at least one embodiment a method for moving a

first and a second movable panel for a vehicle comprises:

- moving a first slide mechanism in a first direction and
thereby moving a second slide mechanism, and thereby

- tilting the first movable panel,
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- tilting the second movable panel,

- tilting the second movable panel back, and afterwards

- locking the second slide mechanism,

- moving the first slide mechanism in the first direction
relative to second slide mechanism, and thereby

- moving the first movable panel above the second movable
panel and displacing the first movable panel in the first

direction with respect to the second movable panel.

The first slide mechanism and the second slide mechanism are
coupled such that the moving of the first slide mechanism
moves the second slide mechanism for opening the movable
panels. It is possible to first tilt the first movable panel
and then tilt the second movable panel such that both panels
are tilted. Before a displacement of the first movable panel
in the first direction with respect to the second movable
panel the movable panel is tilted back. Then the second slide
mechanism is locked such that a movement of the second slide
mechanism relative to a guide rail is blocked. Afterwards the
movement of the first movable panel above the second movable
panel is possible. Hence, by actively driving only the first
slide mechanism it is possible to tilt the first movable
panel as well as the second movable panel and afterwards lock
the second movable panel and move the first movable panel

relative to the second movable panel in the first direction.

The described mechanism and method enable a secure movement
of both panels, in particular of the rear panel. Furthermore,
the described mechanism and method enable a secure fastening

of the rear panel.
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Brief Description of the Drawings

Various embodiments of the present invention will be
described with reference to the attached drawings. In the

drawings, like reference symbols are used for like elements.

Figure 1 schematically shows a roof of a vehicle in

accordance with an embodiment of the invention.

Figures 2A to 2C schematically show a drive mechanism in

accordance with an embodiment of the invention.

Figures 3A to 3C schematically show the drive mechanism in a

further position.

Figures 4A to 4C schematically show the drive mechanism in a

further position.

Figures 5A to 5C schematically show the drive mechanism in a

further position.

Figures 6A to 6C schematically show the drive mechanism in a

further position.

Figure 7 schematically shows an exploded view of a drive
mechanism in accordance with an embodiment of the present

invention.

Figure 8 shows a flow chart of a method for moving movable

panels in accordance with an embodiment of the invention.
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Detailed Description of the Drawings

Figure 1 shows a roof 103 of a vehicle 100. The roof 103
comprises a roof opening 130. The roof opening 130 can be
closed by a first panel 101 and a second panel 102. The first
movable panel 101 is also called “front panel”. The first
panel 101 is arranged closer to a windshield 131 of the
vehicle 100 and a second panel 102 in a closed position of
the panels 101 and 102 as shown in Figure 1. The second panel
102 is also called “rear panel” and is arranged behind the
first panel 101 in a first direction 106 (Figure 2A). The
first panel 101 is arranged between the windshield 131 and
the second panel 102 in the first direction 106 in the closed

position.

The panels 101 and 102 are part of an externally guided sun
roof. It is possible to tilt the first panel 101. It is
possible to tilt the second panel 102 as well. Further, it is
possible to move the first panel 101 above the second panel
102 and in the first direction 106 to free the roof opening

130 in a front part.

Figures 227, 2B and 2C show a drive mechanism 104 for moving
the first panel 101 and the second panel 102 in a closed
position of the panels 101 and 102.

The drive mechanism 104 comprises a first slide mechanism 105
for moving the first panel 101. The drive mechanism 104

comprises a second slide mechanism 109 for moving the second
panel 102. The first slide mechanism 105 and the second slide
mechanism 109 each are guided in a guide rail 110. The guide

rail 110 is fixed to the wvehicle body of the vehicle 100.
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The drive mechanism 104 is arranged at both sides of the roof
opening 130. The drive mechanism 104 is formed
correspondingly on both sides. Hence, only one side is
described in the following. The other side is designed

accordingly.

The guide rail 110 comprises a recess 120. The recess 120 is
arranged behind a locking lever 111 of the second slide
mechanism 109 in the first direction 106. The locking lever
111 is not engaged with the recess 120 in the closed position
of the first and the second panel 101 and 102. The second
slide mechanism 109 further comprises a sled 116 with a
slotted guide 121. A tilt lever 126 is coupled at one end
with the slotted guide and at the other end with the second

movable panel 102.

By moving the first slide mechanism 105 in the first
direction 106 it is possible to tilt the rear edge of the
first panel 101 in a third direction 108 which is
substantially perpendicular to the first direction 106. By
moving the second slide mechanism 109 in the first direction
106 it is possible to tilt the rear edge of the second panel
102 in the third invention 108. By moving the respective
slide mechanism 105 and 109 in a second direction 107, which
is contrary to the first direction 106, the respective panels

101 and 102 are tilted back to the closed position.

The slotted guide 121 of the sled 116 comprises a flat part
122, an inclining part 123, a further flat part, a declining
part 124 and a further flat part 125 along the first
direction 106. In the closed position of the second panel 102
the tilt lever 126 is coupled with the sled 116 at the flat
part 125.
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The locking lever 111 is coupled with the first slide

mechanism 105 by a pin 118. The locking lever 111 is in a
position, in which the locking lever 111 is locked to the
first slide mechanism 105 along the first and the second

direction.

The pin 118 is part of the first mechanism 105. Due to the
coupling of the locking lever 111 and the pin 118 a movement
of the first slide mechanism 105 in the first direction 106
is transmitted to the second slide mechanism 109. Only the
first slide mechanism 105 is connected to a driving cable
115. The driving cable 115 transmits a movement of an
electric motor to the first drive mechanism 105. The second
drive mechanism 109 is not connected directly to a drive
cable. The movement of the electric motor is transmitted to
the second slide mechanism 109 by the connection of the first
slide mechanism 105 and the second slide mechanism 109 by the

locking lever 111 and the pin 118.

As shown in Figure 2C the locking lever 111 is arranged at a
first end 113 of a rod 112. The rod 112 extends along the
first direction 106 between the first end 113 and a second

end 114 that is connected to the sled 116.

Figures 3A, 3B and 3C show the drive mechanism 104 in a
position in which the panel 101 is tilted. The panel 102 is

in the same position as shown in Figures 2A to 2C.

The first slide mechanism 105 is moved in the first direction
106. Due to the engagement of the locking lever 111 and the
pin 118 the movement of the first slide mechanism 105 is

transmitted via the rod 112 to the second slide mechanism
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109. The second slide mechanism moves relative to the tilt
lever 126 in the first direction 106. As the tilt lever 126
is arranged in the flat part 125 the movement of the sled 116

does not result in a movement of the second panel 102.

The locking lever 111 moves relative to the guide rail 110

and hence comes closer to the recess 120.

Figures 4A, 4B and 4C show the drive mechanism 104 in a

position in which both panels 101 and 102 are tilted.

The first drive mechanism 105 is moved further in the first
direction 106. Due to the engagement of both slide mechanisms
105 and 109 via the pin 118, the locking lever 111 and the
rod 112, the second slide mechanism 109 is moved in the first

direction 106 as well.

For tilting the second 102 the tilt lever 126 moves along the
declining part 124. The tilt lever 126 is further supported
on the guide rail 110 (not explicitly shown). Hence, the
movement of the tilt lever 126 along the declining part 124
results in a rotation of the tilt lever 126. The rotation of
the tilt lever 126 leads to a tilting of the rear edge of the
second panel 102. The tilt lever 126 is pivotally coupled
with the second panel 102 as well.

Figures 5A, 5B and 5C show the mechanism 104 at a beginning
of the opening phase of the first panel 101. The first slide
mechanism 105 and the second slide mechanism 109 are further
moved in the first direction 106. The locking lever 111 is

still engaged with the first slide mechanism 105.
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The coupling of the tilt lever 126 with the sled 116 is moved
along the inclining part 123 of the slotted guide 121. Hence
the second panel 102 is tilted back in a position that

corresponds to the closed position of Figures 1 and 2A to 2C.

The locking lever 111 is moved close to the recess 120.

Figures 6A, 6B and 6C show the drive mechanism 104 in an open
position in which the first panel 101 is moved above the

second panel 102 and in the first direction 106.

The first slide mechanism 105 and the second slide mechanism
109 are decoupled. By moving the first slide mechanism 105 in
the first direction 106 the locking lever 111 comes in the
region of the recess 120. The locking lever 111 is forced
into the recess 120 by a spring force of a spring 127 (Figure
7). In particular, the spring 127 is supported on the rod 112

with one end and on the locking lever 111 with another end.

The locking lever 111 is in a position, in which the locking
lever 111 is locked to the guide rail 110 along the first and
the second direction. Hence, the lever 111 is rotated and the

pin 118 can move out of a slotted guide 117 of the lever 111.

The slotted guide 117 is shaped such that the pin 118 and the
lever 111 cannot be moved relative to each other when the pin
118 is in the slotted guide 117 and the lever 111 is not in
the recess 120. When the lever 111 is tilted such that a
projecting part 119 of the lever 111 is moved into the recess
120, the pin 118 can decouple from the lever 111. Afterwards
a movement of the first slide mechanism 105 with the pin 118
relative to the lever 111 and the second slide mechanism 109

is possible.
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The first slide mechanism 105 is moved in the first direction
with respect to the second slide mechanism 109 to move the
first panel 101 with respect to the second panel 102 in the

first direction 106.

The second slide mechanism 109 is locked to the guide rail
110 by the engagement of the projecting part 119 of the lever
111 and the recess 120 of the guide rail 110. Hence, a
movement of the second slide mechanism 109 with respect to
the guide rail 110 along the first direction is blocked. The
tilt lever 126 is arranged at the flat part 122 of the
slotted guide 121. The second panel 102 is locked against the

movement in the first direction 106.

For moving the panels in the closed position as shown in
Figure 1 and Figures 2A to 2C a movement of the first slide
mechanism 105 and the second slide mechanism 109 is conducted
the other way around as described. The first slide mechanism
105 moves in the second direction 107 relative to the second
slide mechanism 109 for bringing the panel 101 in the tilted
position. The pin 118 comes in contact with the slotted guide
117 of the locking lever 111 and rotates the locking lever
111 out of the recess 120. Afterwards the first slide
mechanism 105 and the second slide mechanism 109 are
connected again and the movement of the first slide mechanism
105 in the second direction 107 is transmitted to the second
slide mechanism 109. Hence, before closing both panels the
panel 102 is tilted as shown in Figures 4A to C. Afterwards
the second panel 102 is in the closed position at first and
then the first panel 101 comes in the closed position as

well.
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Figure 7 shows an exploded view of the drive mechanism 104.

The first drive mechanism 105 may be a conventional drive
mechanism. The conventional drive mechanism for the first
panel 101 is extended by the second drive mechanism 109 for

tilting the second panel 102.

With the drive mechanism 104 it is possible to tilt the front
panel 101 and keep the second panel 102 in the closed
position. It is further possible to move the second panel 102
to have both panels 101 and 102 tilted. During the tilting of
the panel 101 the rear panel does not move due to the flat
part 125 and the slotted guide 121 of the sled 116.
Afterwards the second panel 102 is tilted at the end of the
first panels' stroke. The panel 102 closes when the opening
phase of the panel 101 starts. When the second panel 102 is
tilted back in the closed position the first slide mechanism

105 and the second slide mechanism 109 are disconnected.

The second slide mechanism 109 must not move during the
opening of the front panel 101 above the second panel 102.
The locking lever 111, which is linked with the sled 116 of
the second slide mechanism 109 is used for locking the second
slide mechanism 109. The locking lever 111 is commanded by
the first slide mechanism 105. Both mechanisms 105 and 109
are linked during the tilted phase and at the beginning of
the front panel opening phase. When the rear panel has closed
again, then both mechanisms 105 and 109 disconnect with the
locking lever 111 positioned in the recess 120 of the guide
rail 110. For example, the recess 120 is a hole in the guide
rail 110. Due to the tilt function of the rear panel 102 a

ventilation of the rear part of the vehicle is possible.
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Figure 8 shows a flowchart of a method for moving the first

and the second panel 101 and 102.

In a step 201 the first slide mechanism 105 is moved in the
first direction 106 and thereby moves the second slide
mechanism 109. Due to the movement of the first slide
mechanism 105 and the second slide mechanism 109 in the first
direction the first panel 101 and the second panel 102 each
are tilted. During a further movement of the first slide
mechanism 105 and the second slide mechanism 109 in the first
direction the second movable panel is tilted back in the

closed position.

In a step 202 the second slide mechanism 109 is locked such

that a further movement of the second slide mechanism in the
first direction is blocked. In particular, a further movement
of the second slide mechanism 109 in the first direction 106
or in the second direction 107 with respect to the guide rail
110 is blocked. The first slide mechanism 105 and the second

slide mechanism 109 are disconnected.

In a step 203 the first slide mechanism 105 is moved relative
to the second slide mechanism 109 in the first direction 106.
By moving the first slide mechanism 105 in the first
direction 106 relative to the second slide mechanism 109 the
first movable panel 101 is moved above the second movable
panel 102 and is displaced in the first direction 106 with

respect to the second movable panel.

For connecting the second slide mechanism 109 with the first
slide mechanism the locking lever 111 is latched with the pin
118. For disconnecting the first slide mechanism 105 and the

second slide mechanism 109 the pin 118 is moved out of the
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slotted guide 117 of the locking lever 111. When the pin 118
is not arranged in the slotted guide 117 a movement of the
first slide mechanism relative to the second slide mechanism

in the first direction 106 and the second 107 is permitted.



10

15

20

25

30

WO 2017/140373 PCT/EP2016/053508

Claims

1. A drive mechanism for a first (101) and a second (102)
movable panel for a vehicle (100), comprising:

- a first slide mechanism (105) for moving the first movable
panel (101), the first slide mechanism (105) being movable in
a first direction (106) for tilting the first movable panel
(101) and being movable in the first direction (106) for
displacing the first movable panel (101) in the first
direction (106) relative to the second movable panel (102),
- a second slide mechanism (109), the second slide mechanism
(109) being disposed within a guide rail (110) and being
movable relative to the guide rail (110) for moving the
second movable panel (102),

- the second slide mechanism (109) comprising a locking lever
(111),

- the locking lever (111) being coupled to the first slide
mechanism (105) during a first state of movement to transmit
a movement of the first slide mechanism (105) to the second
slide mechanism (109), and

- the locking lever (111) being locked to the guide rail
(110) during further states of movement of the first slide
mechanism (105), such that the second slide mechanism (109)

is unmovable with respect to the guide rail (110).

2. The drive mechanism according to claim 1, wherein the
first slide mechanism (105) is movable relative to the second

slide mechanism (109) in the further states of movement.

3. The drive mechanism according to claim 1 or 2, wherein the
second slide mechanism (109) comprises a rod (112), the
locking lever (111) being arranged at one end (113) of the
rod (112).
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4. The drive mechanism according to any of claims 1 to 3,
wherein the locking lever (111) being rotatable to move
between a first and a second position, the locking lever
(111) being locked to the first slide mechanism (105) in the
first position and the locking lever (111) being locked to

the guide rail (110) in the second position.

5. The drive mechanism according to any of claims 1 to 4,
wherein the locking lever (111) comprises a slotted guide
(117) and the first slide mechanism (105) comprises a pin
(118), the pin (118) being releasably coupleable with the
slotted guide (117).

6. The drive mechanism according to any of claims 1 to 5,
wherein the locking lever (111) comprises a projecting part
(119) and the guide rail (110) comprises a recess (120), the
projecting part (119) being releasably coupleable with the
recess (120) for locking the locking lever (111) relative to

the guide rail (110).

7. The drive mechanism according to any of claims 1 to 6,
comprising a spring (127), the spring (127) being arranged at
the locking lever (111) for urging a spring force on the

locking lever (111) in direction to the guide rail (110).

8. The drive mechanism according to any of claims 1 to 7,
wherein the second slide mechanism (109) comprises a slotted
guide (121), the slotted guide (121) of the second slide
mechanism (109) comprising along the first direction (106) a
flat part (122), a subsequent inclining part (123), a
subsequent declining part (124) and a subsequent flat part
(125) .
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9. The drive mechanism according to claim 8, comprising a
tilt lever (126), the tilt lever (126) being pivotally
supported on the guide rail (110) and being coupled with the
slotted guide (121) of the second slide mechanism (109) for

tilting the second movable panel (102).

10. The drive mechanism according to claims 3 and 8, wherein
the second slide mechanism (109) comprises a sled (116), the
slotted guide (121) of the second slide mechanism (109) being
arranged at the sled (116) and the sled (116) being connected
with the rod (112).

11. The drive mechanism according to any of claims 1 to 10,
wherein the first slide mechanism (105) is movable relative
to the guide rail (110) independent from the second slide

mechanism (109) during the further states of movement.

12. The drive mechanism according to any of claims 1 to 11,
wherein the first slide mechanism (105) is coupled to a drive

cable (115).

13. Method for moving a first (101) and a second (102)
movable panel for a vehicle (100), comprising:

- moving a first slide mechanism (105) in a first direction
(106) and thereby moving a second slide mechanism (109), and
thereby

- tilting the first movable panel (101),

- tilting the second movable panel (102),

- tilting the second movable panel back (102), and afterwards

- locking the second slide mechanism (109),
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- moving the first slide mechanism (105) in the first
direction (106) relative to second slide mechanism (109), and
thereby

- moving the first movable panel (101) above the second
movable panel (102) and displacing the first movable panel
(101) in the first direction (106) with respect to the second

movable panel (102).

14. The method according to claim 13, comprising:
- latching a locking lever (111) of the second slide
mechanism (109) with the first slide mechanism (105) for

moving the second slide mechanism (109).

15. The method according to claim 13 or 14, comprising:

- moving a pin (118) of the first slide mechanism (105) out
of a slotted guide (117) of the locking lever (111) to permit
the movement of the first slide mechanism (105) in the first

direction (106) relative to second slide mechanism (109).
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