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(54) Locking mechanism, opening system and motor vehicle

(57) The locking mechanism (106) comprises a
blocking unit (108) for blocking/unblocking the panel, a
blocking unit actuation system (116) comprising a lever
(118) having a weight (124) fixed to a lower arm (122) of
the lever (118) and a lever actuation device (130) intend-
ed to move between a back position and a front position,
the lever actuation device (130) comprising a link element
(134) providing a link with the lever (118), the link element
(134) comprising a pushing portion (136) intended to
push the upper arm (120) of the lever (118) frontward so
as to rotate the lever (118) from its unblocking position
to its blocking position when the lever actuation device
(130) moves from its back position to its front position.

The link element (134) further comprises a restoring
portion (138) intended to be pushed by the upper arm
(120) of the lever (118) when the lever (118) rotates from
its blocking position toward its unblocking position, so as
to move the lever actuation device (130) toward its front
position.
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Description

FOREWORD

[0001] In this specification, the terms "front," "front-
ward," "back," "backward," "up" "upper," "low," "lower,"
"left," "right," and similar such terms are not to be con-
strued as limiting the invention to a particular orientation.
Instead, these terms are used only on a relative basis,
and with reference to the following directions in the draw-
ing: front-back, up-down and left-right, respectively des-
ignated by the pairs of letters: F-B, U-D and L-R.

FIELD

[0002] The invention relates to locking mechanisms,
in particular for a motor vehicle.

BACKGROUND

[0003] In a motor vehicle, it is known to lock the trunk
panel with a locking mechanism of the type comprising:

- a blocking unit intended to selectively take a blocking
configuration in which the blocking system blocks
the panel in a closed position, and an unblocking
configuration in which the blocking system lets the
panel be opened,

- a blocking unit actuation system comprising:

- a lever intended to rotate around a first axis be-
tween a blocking position and an unblocking po-
sition, in order to put the blocking unit in respec-
tively the blocking configuration and the un-
blocking configuration, the lever comprising an
upper arm extending above the first axis, a lower
arm extending below the first axis, and a weight
fixed to the lower arm, and

- a lever actuation device intended to move be-
tween a back position and a front position, the
lever actuation device comprising a link element
providing a link with the lever, the link element
comprising a pushing portion intended to push
the upper arm of the lever frontward so as to
rotate the lever from its unblocking position to
its blocking position when the lever actuation de-
vice moves from its back position to its front po-
sition.

[0004] The blocking unit is often a latch. An advantage
of such a mechanism is then to be able to place the latch
remotely from the lever actuation device by using a rod,
pulled by the lever, to activate the latch.
[0005] Furthermore, the weight prevents unwanted
opening of the panel in case of a collision from the front,
by forming a counter or balance weight with respect to
the lever activation system.
[0006] However, in case of a collision from the back,

the presence of the weight actually worsens the risk of
opening of the trunk panel and the consequence of the
collision. This is because the weight tends move back-
ward with respect to the rest of the vehicle and in this
way drags along the lever from its blocking position to its
unblocking position.
[0007] There is therefore a need for a locking mecha-
nism that does not easily give in during a collision from
the back.

SUMMARY OF THE INVENTION

[0008] It is proposed a locking mechanism for a panel
of the previous type, characterized in that the link ele-
ment further comprises a restoring portion intended to
be pushed by the upper arm of the lever when the lever
rotates from its blocking position toward its unblocking
position, so as to move the lever actuation device toward
its front position.
[0009] Thanks to the restoring portion, the lever is not
likely to reach its unblocking position in case of a collision
from the back. The reason being that the restoring portion
is pushed by the upper arm of the lever, which moves
the lever actuation device towards its front position. How-
ever, at the same time, because of the collision from the
back, the inertia of the lever actuation device tends to
make the lever actuation device move towards its back
position. This backward movement makes up for the
pushing of the upper arm of the lever, and helps prevent-
ing the lever from reaching its unblocking position.
[0010] Optionally, the link element is furthermore in-
tended to move between a coupled position in which the
pushing portion is able to push the upper arm of the lever
and an uncoupled position in which the pushing portion
is unable to push the lever, the lever actuation device
further comprises a coupling system intended to move
the link element between its coupled position and its un-
coupled position, and the restoring element is intended
to be pushed by the upper arm of the lever when the lever
rotates from its blocking position to its unblocking posi-
tion, so as to move the lever actuation device from its
back position to its front position, whatever the position
of the link element - coupled or uncoupled - may be.
[0011] Optionally, the lever actuation device is intend-
ed move along a second axis.
[0012] Optionally, the link element is intended to rotate
around the second axis in order to move between its cou-
pled position and its uncoupled position.
[0013] Optionally, the link element comprises a base
and a wall circumferential with respect to the second axis
and projecting frontward from the base, the circumferen-
tial wall is provided with a longitudinal slot and a circum-
ferential slot, the circumferential slot joining the longitu-
dinal slot, the return element is formed by the portion of
the circumferential wall extending frontward with respect
to the circumferential slot, and the lever comprises a pin
projecting from the upper arm of the lever and extending
in the circumferential slot when the link element is in the

1 2 



EP 2 821 571 A1

3

5

10

15

20

25

30

35

40

45

50

55

coupled position, and in the longitudinal slot when the
link element is in the uncoupled position.
[0014] Optionally, the link element is bistable between
its coupled position and its uncoupled position.
[0015] Optionally, the weight has a mass chosen so
that, when the locking mechanism is accelerating along
the first axis, the upper arm of the lever and the lever
actuation device produce a first torque on the lever
around the first axis, while the lower arm and the weight
of the lever produce a second torque on the lever around
the first axis, the first and second torques having opposite
signs and equal absolute values, plus or minus 10%.
[0016] Optionally, the blocking unit is a latch.
[0017] Optionally, the lever actuation device further
comprises a pushbutton intended to be pushed frontward
so as to push the lever actuation device front its back
position to its front position.
[0018] It is further provided an opening system com-
prising a panel and a locking mechanism for the panel,
as previously provided.
[0019] It is further provided a motor vehicle comprising
an opening system as previously provided, wherein the
panel is a trunk panel.

BRIEF DESCRIPTION OF THE DRAWING

[0020] An embodiment of the invention will now be de-
scribed by way of example only and with reference to the
appended figures.

Figure 1 is perspective view of an opening system
for a trunk according to the invention.
Figure 2 is a perspective view of is a perspective
view of a link element of the opening system of figure
1.
Figure 3 is a side view of the opening system of figure
1, when the link element is in a coupled position.
Figure 4 is a side view of the opening system of figure
1, when the link element is in an uncoupled position.

DETAILED DESCRIPTION OF THE DRAWING

[0021] With reference to figures 1 to 4, an opening sys-
tem 100 carrying out the invention will now be described.
In the described example, the opening system 100 is a
trunk opening system for a motor vehicle (not depicted).
Furthermore, the directions (front-back, up-down, left-
right) correspond to the usual directions of the motor ve-
hicle.
[0022] With reference to figure 1, the opening system
100 comprises a frame 102, for example the body-in-
white of the motor vehicle.
[0023] The opening system 100 further comprises a
panel 104 intended to move with respect to the frame
102 to selectively take an open position and a closed
position. In the described example, the panel 104 is a
trunk panel intended to selectively cover and give access
to the trunk (not depicted) of the motor vehicle.

[0024] The opening system 100 further comprises a
locking mechanism 106 for selectively blocking the panel
104 in its closed position and letting the panel 104 be
opened. In the described example, the locking mecha-
nism 106 is located frontward with respect to the panel
104.
[0025] In the described example, the locking mecha-
nism 106 first comprises a blocking unit intended to se-
lectively take a blocking configuration in which the block-
ing unit blocks the panel 104 in its closed position, and
an unblocking configuration in which the blocking unit
lets the panel 104 be opened.
[0026] In the described example, the blocking unit is a
latch 108, for example, a mechanical latch, an electro-
mechanical latch or a magnetic latch.
[0027] The latch 108 comprises a base 110 fixed to
the frame 102, and a casing 112 fixed to the panel 104
in a manner not depicted on figure 1.
[0028] The latch 108 further comprises a bolt 114
mounted on the casing 112 in a movable way, so as to
selectively take an engaged position and a disengaged
position. In the engaged position, if the casing 112 is
against the base 110, the bolt 114 engages the casing
112 in order to attach the casing 112 to the base 110,
and thus maintain the panel 104 in its closed position. In
the disengaged position, the bolt 114 is disengaged from
the base 112 in order to allow separation of the casing
112 from the base 110, and thus opening of the panel 104.
[0029] The locking mechanism 106 further comprises
a blocking unit actuation system 116. In the described
example, because the blocking unit is a latch, the system
116 will from now on be called latch actuation system 116.
[0030] In the described example, the latch actuation
system 116 is intended to be activated by a user in order
to make the latch 108 let the panel 104 be opened.
[0031] The latch actuation system 116 first comprises
a lever 118 intended to rotate around a left-right axis A1
between a blocking position (which is the position depict-
ed on figure 1) and an unblocking position, in order to
put the latch 108 in respectively its blocking configuration
and unblocking configuration.
[0032] The lever 118 comprises an upper arm 120 ex-
tending above the axis A1 and a lower arm 122 extending
below the axis A1. The lever 118 further comprises a
weight 124 fixed to the lower arm 122.
[0033] The latch actuation system 116 further compris-
es a rod 126 connecting the lever 118 to the bolt 114.
The rod 126 is intended to move the bolt 114 of the latch
108 between its engaged position and its disengaged
position when the lever 118 respectively moves between
its blocking position and its unblocking position.
[0034] The latch actuation system 116 further compris-
es a housing 128 fixed to the panel 104 and projecting
frontward from the panel 104. The housing 128 is cylin-
drical and extends around a front-back axis A2.
[0035] The latch actuation system 116 further compris-
es a lever actuation device 130 partially contained into
the housing 128, and intended to move along the axis
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A2 between a back position and a front position.
[0036] The lever actuation device 130 first comprises
a pushbutton 132 passing through the panel 104 and
projecting backward from the panel 104, behind the hous-
ing 128. The pushbutton 132 is intended to be pushed
frontward, for instance by a user wanting to open the
panel 104, so as to push the lever actuation device 130
from its back position to its front position.
[0037] The lever actuation device 130 further compris-
es a restoration means (not depicted), such as a resto-
ration spring, for moving the lever actuation device 130
from its back position to its front position.
[0038] The lever actuation device 130 further compris-
es a link element 134 providing a link with the lever 118.
[0039] The link element 134 first comprises a pushing
portion 136 intended to push the upper arm 120 of the
lever 118 frontward so as to rotate the lever 118 from its
unblocking position to its blocking position when the lever
actuation device 130 moves from its back position to its
front position.
[0040] The link element 134 further comprises a return
portion 138 intended to be pushed by the upper arm 120
of the lever 118 when the lever 118 rotates from its block-
ing position to its unblocking position, so as to move the
lever actuation device 130 from its back position to its
front position. In the described example, the return por-
tion 138 is fixed to the pushing portion 136.
[0041] The link element 134 is furthermore intended to
move between a coupled position in which the pushing
portion 136 is able to push the lever 118 and an uncou-
pled position in which the pushing portion 136 is unable
to push the lever 118, so that pushing the pushbutton
132 does not activate the lever 118. In the described
example, the link element 134 is intended to rotate with
respect to the housing 128 around the axis A2 for moving
between its coupled position and its uncoupled position.
Preferably, the link element 134 is bistable between its
coupled and uncoupled position.
[0042] The lever actuation device 130 further compris-
es a coupling system 140 intended to move the link ele-
ment 134 between its coupled position and its uncoupled
position. In the described example, the coupling system
140 is activated by use of a key and is therefore provided
with a key insertion slot 142 located for example in the
center of the pushbutton 132.
[0043] It should be noted that the return portion 138 is
intended to be pushed by the upper arm 120 of the lever
118, whatever the position of the link element 134 - cou-
pled or uncoupled - may be.
[0044] With reference to figure 2, the link element 134
will now be described in greater detail.
[0045] The link element 134 first comprises a disk-
shaped base 202 centered on the axis A2.
[0046] The link element 134 further comprises a cir-
cumferential wall 204 projecting frontward from the disk-
shaped base 202. The circumferential wall 204 is provid-
ed with a longitudinal slot 206 and a circumferential slot
208. The circumferential slot 208 joins the longitudinal

slot 206 at a front end of the latter.
[0047] The return element 138 is formed by the portion
of the circumferential wall 204 extending frontward with
respect to the circumferential slot 208.
[0048] Furthermore, the portion of the circumferential
wall 204 extending backward with respect to the circum-
ferential slot 208 forms a stop 210 intended to push the
lever 118, as it will be explained below.
[0049] With reference to figures 3 and 4, the lever 118
further comprises a pin 302 projecting from the upper
arm 120 of the lever 118 and extending in the circumfer-
ential slot 206 when the link element 134 is in the coupled
position, and in the longitudinal slot 208 when the link
element 134 is in the uncoupled position.
[0050] The lever 118 further comprises a restoration
means 304 intended to restore the lever 118 from its un-
blocking position to its blocking position. In the described
example the restoration means 304 is a restoration
spring.
[0051] Operation of the opening system 100 will now
be explained.
[0052] The link element 134 is first assumed to be in
its coupled position while the panel 104 is closed and
blocked in this closed position by the latch 108.
[0053] Because the link element 134 is in its coupled
position, the pin 302 of the lever 118 is located in the
circumferential slot 208 of the link element 134 and
aligned with the stop 210 of the link element 134 with
respect to the front-back direction.
[0054] When an user activates the lever actuation de-
vice 130 by pushing the pushbutton 132, the lever actu-
ation device 130 moves from its back position to its front
position.
[0055] Because the pin 302 is aligned with the stop
210, the stop 210 pushes the upper arm 120 of the lever
118 frontward so as to move the lever 118 from its block-
ing position to its unblocking position. In turn, the rod 126
moves the bolt 114 of the latch 118 from its engaged
position to its disengaged position, allowing opening of
the panel 104.
[0056] When the user releases the pushbutton 132,
the restoration means 304 restores the lever 118 to its
blocking position. During this restoration movement, the
pin 302 pushed the link element 134 backward to make
the lever actuation device 130 move from its front position
to its back position. At the same time, the rod 126 moves
the bolt 114 of the latch 108 from its disengaged position
to its engaged position. If the casing 112 is against the
base 110, the latch 108 blocks the panel 104 in its closed
position.
[0057] In case of a collision from the front, the inertia
of the lever actuation device 130 tends to make the lever
actuation device 130 move from its back position toward
its front position. The stop 210 pushes the pin 302 of the
lever 118, so that the lever 118 tends to move from its
blocking position toward its unblocking position, which
poses a danger of opening of the panel 104. At the same
time, the inertia of the lower arm 122 and the weight 124
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of the lever 118 tends to make the lower arm 122 move
frontward, so that the lever 118 tends to move from its
unblocking position toward its blocking position. The
mass of the weight 124 is chosen so that, when the lock-
ing mechanism 106 is accelerating along the axis A1, for
instance as a result of a front or back collision, the upper
arm 120 of the lever 118 and the lever actuation device
130 produce a first torque on the lever 118 around the
axis A1, while the lower arm 122 of the lever 118 and the
weight 124 of the lever 118 produce a second torque on
the lever 118 around the axis A1, the first and second
torques having opposite signs and equal absolute values,
plus or minus 10%. With such a mass for the weight 124,
the inertia of the lower arm 122 and the weight 124 of
the lever 118 compensates the inertia of the lever actu-
ation device 130, and prevents the lever 118 from reach-
ing its unblocking position. Opening of the panel 104 is
therefore prevented.
[0058] In case of a collision from the back, the inertia
of the lower arm 122 and the weight 124 of the lever 118,
tends to make the lower arm 122 move backward, so that
the lever 118 tends to move from its blocking position
toward its unblocking position, which poses a danger of
opening of the panel 104. At the same time, the inertia
of the lever actuation device 130 tends to make the lever
actuation device 130 move backward and drag along the
upper arm 120 of the lever by means of the return portion
138. The inertia of lever actuation device 130 compen-
sates the inertia of the lower arm 122 and weight 124
and prevents the lever 118 from reaching its unblocking
position. Opening of the panel 104 is therefore prevented.
[0059] When the user activates the coupling system
140, the link element 134 moves from its coupled position
to its uncoupled position. As a results, the pin 302 of the
lever 118 travels into the circumferential slot 208 and
reaches the front end of the longitudinal slot 210, so that
the stop 210 is shifted from the pin 302 and is unable to
push the pin 302 frontward, and thus also to move the
lever 118 from its blocking position to its unblocking po-
sition. Pushing the pushbutton 132 does not open the
panel 104 anymore.
[0060] In case of a collision from the front, the inertia
of the lever actuation device 130 tends to make the lever
actuation device 130 move from its back position toward
its front position. However, because the link element 134
is not coupled to the lever 118, the movement of the lever
actuation device 130 toward the front does not make the
lever 118 move toward its unblocking position, so that
the panel 104 stays blocked by the latch 108.
[0061] In case of a collision from the back, the inertia
of the lower arm 122 and the weight 124 of the lever 118,
tends to make the lower arm 122 move backward, so that
the lever 118 tends to move from its blocking position
toward its unblocking position, which poses a danger of
opening of the panel 104. At the same time, the inertia
of the lever actuation device 130 tends to make the lever
actuation device 130 move backward and drag along the
upper arm 120 of the lever by means of the return portion

138, which is still located in front of the pin 302. The
inertia of lever actuation device 130 compensates the
inertia of the lower arm 122 and weight 124 and prevents
the lever 118 from reaching its unblocking position.
Opening of the panel 104 is therefore prevented.
[0062] When the user activates again the coupling sys-
tem 140, the link element 134 moves back from its un-
coupled position to its coupled position.
[0063] The present invention is not limited to the em-
bodiment previously described, but instead defined by
the appended claims. It will in fact be apparent to the one
skilled in the art that modifications can be applied to the
embodiments previously described.
[0064] Furthermore, the terms used in the appended
claims shall not be understood as limited to the elements
of the embodiments previously described, but on the con-
trary shall be understood as including all equivalent ele-
ments that the one skilled in the art is able to derive using
their general knowledge.

Claims

1. Locking mechanism (106) for a panel (104)
comprising :

- a blocking unit (108) intended to selectively
take a blocking configuration in which the block-
ing system blocks the panel (104) in a closed
position, and an unblocking configuration in
which the blocking system (108) lets the panel
(104) be opened,
- a blocking unit actuation system (116) com-
prising:

- a lever (118) intended to rotate around a
first axis (A1) between a blocking position
and an unblocking position, in order to put
the blocking unit (108) in respectively the
blocking configuration and the unblocking
configuration, the lever (118) comprising an
upper arm (120) extending above the first
axis (A1), a lower arm (122) extending be-
low the first axis (A1), and a weight (124)
fixed to the lower arm (122), and
- a lever actuation device (130) intended to
move between a back position and a front
position, the lever actuation device (130)
comprising a link element (134) providing a
link with the lever (118), the link element
(134) comprising a pushing portion (136) in-
tended to push the upper arm (120) of the
lever (118) frontward so as to rotate the le-
ver (118) from its unblocking position to its
blocking position when the lever actuation
device (130) moves from its back position
to its front position,
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characterized in that the link element (134) fur-
ther comprises a restoring portion (138) intend-
ed to be pushed by the upper arm (120) of the
lever (118) when the lever (118) rotates from its
blocking position toward its unblocking position,
so as to move the lever actuation device (130)
toward its front position.

2. Locking mechanism (106) according to anyone of
claims 1,
wherein the link element (134) is furthermore intend-
ed to move between a coupled position in which the
pushing portion (136) is able to push the upper arm
(120) of the lever (118) and an uncoupled position
in which the pushing portion (136) is unable to push
the lever (118),
wherein the lever actuation device (130) further com-
prises a coupling system (140) intended to move the
link element (134) between its coupled position and
its uncoupled position, and
and wherein the restoring element (138) is intended
to be pushed by the upper arm (120) of the lever
(118) when the lever (118) rotates from its blocking
position to its unblocking position, so as to move the
lever actuation device (130) from its back position to
its front position, whatever the position of the link
element (134) - coupled or uncoupled - may be.

3. Locking mechanism (106) according to claim 1 or 2,
wherein the lever actuation device (130) is intended
move along a second axis (A2).

4. Locking mechanism (106) according to claims 2 and
3, wherein the link element (134) is intended to rotate
around the second axis (A2) in order to move be-
tween its coupled position and its uncoupled posi-
tion.

5. Locking mechanism (106) according to claim 4,
wherein the link element (134) comprises a base
(202) and a wall (204) circumferential with respect
to the second axis (A2) and projecting frontward from
the base (202), wherein the circumferential wall
(204) is provided with a longitudinal slot (206) and a
circumferential slot (208), the circumferential slot
(208) joining the longitudinal slot (206),
wherein the return element (138) is formed by the
portion of the circumferential wall (204) extending
frontward with respect to the circumferential slot
(208), and
wherein the lever comprises a pin (302) projecting
from the upper arm (120) of the lever (118) and ex-
tending in the circumferential slot (206) when the link
element (134) is in the coupled position, and in the
longitudinal slot (208) when the link element (134)
is in the uncoupled position.

6. Locking mechanism (106) according to anyone of

claims 2 to 5, wherein the link element (134) is bist-
able between its coupled position and its uncoupled
position.

7. Locking mechanism (106) according to anyone of
claims 1 to 6, wherein the weight (124) has a mass
chosen so that, when the locking mechanism (106)
is accelerating along the first axis (A1), the upper
arm (120) of the lever (118) and the lever actuation
device (130) produce a first torque on the lever (118)
around the first axis (A1), while the lower arm (122)
and the weight (124) of the lever (118) produce a
second torque on the lever (118) around the first axis
(A1), the first and second torques having opposite
signs and equal absolute values, plus or minus 10%.

8. Locking mechanism (106) according to anyone of
claims 1 to 7, wherein the blocking unit (108) is a
latch.

9. Locking mechanism (106) according to anyone of
claims 1 to 8, wherein the lever actuation device
(130) further comprises a pushbutton (132) intended
to be pushed frontward so as to push the lever ac-
tuation device (130) front its back position to its front
position.

10. Opening system (100) comprising a panel (104) and
a locking mechanism (106) for the panel (104), ac-
cording to anyone of claims 1 to 9.

11. Motor vehicle comprising an opening system (100)
according to claim 10, wherein the panel (104) is a
trunk panel.
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