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(54) OPENING LOCK SYSTEM FOR A VEHICLE DOOR

(57) Opening blocking system for a vehicle door com-
prising: a lever (1), pivotable with respect to a reinforce-
ment element (2), wherein the lever (1) comprises an
actuation cam (5), such that an actuation on the lever (1)
causes movement of the cam (5) which in turn causes
the unlocking of the door; a blocking device (6) compris-
ing fixing means (12) for fixing to the reinforcement ele-
ment (2) and can be moved to prevent the unlocking of

the door; wherein the blocking device (6) comprises a
first section (7) attached to a second section (8) through
a break area (9), wherein the first section (7) comprises
a projection (10) extending away from the reinforcement
element (2), wherein the blocking device (6) is configured
such that, when the projection (10) receives pressure,
the break area (9) breaks, with the first section (7) moving
such that the actuation path of the cam (5) is blocked.
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Description

Object of the Invention

[0001] The object of the present invention is a blocking
system for blocking the opening of a vehicle door in sit-
uations involving lateral impact against said vehicle door.
[0002] By means of the system object of the present
invention, in the event of an accident involving a strong
lateral impact against the vehicle door, the accidental
opening of said door is prevented.
[0003] The door opening blocking system object of the
present invention is particularly applicable in the field of
automotive industry, and more specifically in the field of
passive safety devices for a vehicle.
[0004] According to a second aspect, the object of the
present invention is a vehicle door incorporating the men-
tioned opening blocking system.

Background of the Invention and Technical Problem 
to Solve

[0005] Lateral impacts against the side doors of a ve-
hicle may occur both in a situation involving a moving
vehicle and in a situation involving a non-moving vehicle.
Said impacts cause the deformation of the different struc-
tural elements forming the door, leading to their compres-
sion. These deformations may cause a structural element
of the door to contact and push the cam which acciden-
tally actuates the door unlocking mechanism, causing
the undesirable opening of the door.
[0006] Today, as a standardisation requirement for a
vehicle to be suitable for circulation, the vehicle door must
be able to remain closed in the event of a lateral impact.
[0007] In order to be able to comply with said require-
ment, the device described in document DE
102016223505 A1 is known in the state of the art. This
document describes two different variants or embodi-
ments of a door opening blocking device.
[0008] In a first variant of the device described in the
aforementioned document, the device comprises a rigid
frame with three supporting points with respect to the
internal structure of the door. Said supporting points are
in the form of lugs or rods. Each of said supporting points
comprises a weakened area (an annular flange or rib)
allowing the collapse or axial movement of the supporting
point, and thereby the movement of the entire frame of
the device. In the event of a lateral impact on the vehicle
door, the force of the impact may be sufficient to deform
the vehicle door, and thereby push the blocking device,
which deforms or breaks in the weakened area, causing
the device to collapse. As a result of the movement or
collapse of said blocking device, it gets in the way of the
provided path of the mechanism of the lock, such that
said mechanism cannot complete its travel, the opening
of the door thereby being prevented.
[0009] The variant described in the preceding para-
graph has two significant drawbacks. Moreover, it takes

up a large volume within the internal structure of the door.
The internal structure of the vehicle door usually com-
prises two sheet metal elements (outer sheet metal and
inner sheet metal), an inner plastic lining, an outer lever
allowing the door to be actuated by a user from outside
the vehicle, a structural support for said lever (which pro-
vides rigidity to the lever assembly), and a mechanical
transmission element between the lever and the lock
(where the lock allows unlocking the movement of the
door upon the actuation of the lever). The mechanical
transmission element is typically a "Bowden cable" which
transmits the movement of the lever directly to the lock.
Other elements such as window, window movement
mechanism, loudspeakers, actuators, sealing elements,
etc. can also be found within the door structure. As can
be seen, many elements are found in the internal struc-
ture of the door, so introducing a device like the one de-
scribed in the mentioned document may constitute a de-
sign obstacle that is not feasible in many vehicle models.
[0010] There is another technical problem associated
with the first variant of the device described in the men-
tioned document. Since the rigid frame is fixed at three
different points and the weakened areas thereof are in
correspondence with each of the three fixing points, said
device behaves in an ideal manner in those situations
involving impact in which the impact is perpendicular to
the plane formed by the three fixing or anchoring points,
i.e., when the impact is in the same direction of the lugs
or rods. However, if the impact on the vehicle door is not
perpendicular to said plane (there is a need to take into
account that significant rotations occasionally occur in
the lateral impacts on the vehicle door), the behaviour of
the device might not be ideal, where none of the fixing
points of the device may end up collapsing. In this case,
the device may not be able to block the opening of the
door.
[0011] In a second variant of the device described in
the aforementioned document, the device comprises a
flexible frame which deforms when the sheet metal of the
door deforms, getting in the way of the path of the mech-
anism for opening the lock of the door, so said mecha-
nism cannot complete its travel, and the opening of the
door is therefore blocked. This variant also has the draw-
back of taking up a large volume within the structure of
the door. Moreover, if the reinforcement of the lever
breaks into pieces during lateral impact, this variant may
not behave in an ideal manner as the device does not
get in the way of the path of the door opening mechanism.

Description of the invention

[0012] In order to solve the aforementioned draw-
backs, the present invention relates to an opening block-
ing system for a vehicle door.
[0013] The opening blocking system for a vehicle door
comprises a lever, pivotable with respect to a reinforce-
ment element of said lever; this lever reinforcement ele-
ment is the element which allows fixing the lever to the
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structure of the door and provides rigidity to withstand
the forces a user exerts on the lever, among others.
[0014] The lever comprises an actuation cam, such
that an actuation on the lever causes movement of the
actuation cam which in turn causes the unlocking of the
door.
[0015] The opening blocking system for a vehicle door
comprises a blocking device which in turn comprises fix-
ing means for fixing to the reinforcement element.
[0016] The blocking device can be moved to prevent
the accidental unlocking of the door.
[0017] The blocking device comprises a first section,
a second section, and a break area. The first section is
attached to the second section through the break area.
[0018] The first section comprises a projection extend-
ing away from the reinforcement element.
[0019] The blocking device is configured such that,
when the projection receives pressure (pressure exerted
by any element on the projection), the break area breaks,
releasing a movement of the first section of the blocking
device to a blocking position.
[0020] Therefore, in a standby position with the block-
ing system being fixed to the reinforcement element (in
which the break area has yet to break), the blocking de-
vice allows free movement of the actuation cam. In con-
trast, when forces act on the blocking device, the first
section of the blocking device will be caused to move to
the blocking position, hindering the movement of the ac-
tuation cam.
[0021] By means of the system described above, the
accidental or involuntary opening of the vehicle door
when a lateral impact occurs on said door is prevented,
given that the cam of the lever is prevented from com-
pleting its travel which releases the opening of the door.
[0022] Preferably, the break area is configured to break
if the pressure on the projection of the blocking device
exceeds a specific value. The projection is configured as
the first component of the blocking system which receives
the pressures of another component of the vehicle door
as it compresses during the impact. Arranging the first
contact point of the blocking device away from the actu-
ation cam allows anticipating breakage and preventing
other components from hindering the movement of the
blocking device, preventing the blocking device from per-
forming its function.
[0023] According to a possible embodiment of the in-
vention, the break area is a weakened area.
[0024] According to a possible embodiment, the break
area can be a narrowing of the first section, and can be
obtained with a material cutting process.
[0025] Preferably, the fixing means comprise at least
one first attachment element for attaching the first section
to the reinforcement element of the lever and at least one
second attachment element for attaching the second sec-
tion to the reinforcement element of the lever.
[0026] According to a possible embodiment of the in-
vention, the at least one first attachment element is ar-
ranged at the end farthest away from the first section with

respect to the break area.
[0027] Also according to a possible embodiment, the
at least one second attachment element is arranged at
the end farthest away from the second section with re-
spect to the break area.
[0028] This allows an optimal operation of the opening
blocking system object of the present invention.
[0029] The farther the first attachment element and the
second attachment element are from the break area, the
lower is the force necessary to cause the break area to
break.
[0030] According to a possible embodiment of the in-
vention, the first section comprises an articulation seg-
ment arranged between the at least one first attachment
element and the projection. This articulation segment is
configured for causing an articulation (which can be a
rotational movement or a pivoting movement) of the first
section of the device around the articulation segment
thereof when the break area breaks.
[0031] This feature facilitates the dynamics or modus
operandi of the blocking device, favouring the occupation
of the blocking position by the first section after the break
area breaks, guiding the movement of the first section
from the standby position to the blocking position. Simi-
larly, the movement being towards other directions is lim-
ited, ensuring the proper operation of the blocking device.
[0032] According to a possible embodiment, the artic-
ulation segment is a weakened area. This feature sim-
plifies the construction of the blocking device.
[0033] Also according to a possible embodiment of the
invention, the articulation segment is arranged in a vertex
of the first section (for example, forming an angle of about
90°). This feature favours the articulation, pivoting, or ro-
tational movement of the articulation segment, particu-
larly in the case where the articulation segment is a weak-
ened area.
[0034] According to a possible embodiment, the artic-
ulation segment is located close to the at least one first
attachment element. This feature also favours the artic-
ulation, pivoting, or rotational movement of the articula-
tion segment, particularly in the case where the articula-
tion segment is a weakened area.
[0035] Preferably, the projection is located close to the
break area. This feature favours the breakage of the
break area when there is a specific pressure on the pro-
jection, thereby ensuring the proper operation of the
opening blocking system object of the present invention.
[0036] According to a possible embodiment of the in-
vention, the projection incorporates a contact surface,
wherein said contact surface is substantially perpendic-
ular to the actuation path of the actuation cam, with the
first section being in the blocking position. In the blocking
position, this feature favours achieving a more stable
blocking action by the projection with respect to the move-
ment of the actuation cam.
[0037] According to a possible embodiment of the
opening blocking system, the blocking device is made
from a plastic material. This feature simplifies the con-
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struction of the system, and specifically of the blocking
device.
[0038] Preferably, the blocking device comprises a
substantially longitudinal geometry. This feature favours
optimal space saving inside the vehicle door.
[0039] The present invention also relates to a vehicle
door comprising an opening blocking system as de-
scribed above.
[0040] Preferably, in the vehicle door mentioned in the
preceding paragraph, the blocking device is arranged be-
tween the reinforcement element of the lever and a lock
of the vehicle door.
[0041] As mentioned in the preceding paragraph, in
the event of a lateral impact on the vehicle door, the lock
will apply pressure on the projection when the elements
of the door collapse. Therefore, the projection is pro-
longed towards a direction contrary to the direction of the
reinforcement element of the lever, approaching the lock,
so as to anticipate the start of the movement of the block-
ing device from the standby position thereof to the block-
ing position thereof.
[0042] Nevertheless, alternatively, another element of
the door structure could be arranged opposite and su-
perimposed on the reinforcement element of the lever,
in the area of the actuation cam.

Brief description of the figures

[0043] The following figures have been included as
part of the description of at least one embodiment of the
invention.

Figure 1 shows a detailed view of the vehicle door
opening mechanism.
Figure 2 shows a schematic representation of an em-
bodiment of the opening blocking system for a vehi-
cle door, in which the blocking device gets in the way
between the reinforcement element of the lever and
the lock of the door.
Figure 3 shows a schematic representation of the
blocking system of Figure 2, in which the blocking
device is shown broken such that the first section is
in the blocking position, getting in the way of the path
of the cam which actuates the lock of the door.

Detailed description

[0044] As mentioned above, the present invention re-
lates to an opening blocking system for a vehicle door.
[0045] Figure 1 shows the arrangement of the lever (1)
and the reinforcement element (2) of the lever (1) of the
vehicle door. The lever (1) is attached to the reinforce-
ment element (2) of the lever (1). In turn, the reinforce-
ment element (2) is fixed to the structure of the door, for
example, to an outer sheet metal of the side door of the
vehicle. It is noted that the present invention relates to
an outer lever (1) of the vehicle, which enables a user,
located outside the cabin of the vehicle, to open the door.

[0046] On the other hand, the lock (3), fixed to another
structural element of the door, is observed. The lock (3)
is suitable for locking and unlocking the vehicle door ac-
cording to a position of the inner lever or the outer lever
(1).
[0047] Furthermore, the actuation cam (5) of the lock
(3) is shown in the reinforcement element (2) of the lever
(1). When a user actuates the lever (1) of the door from
the outside the vehicle, said cam (5) moves, transmitting
said actuation, for example by means of a Bowden cable
(4), to the lock (3), actuating the mechanism of the lock
(3) and thereby causing the opening of the door.
[0048] When a lateral impact occurs against the vehi-
cle door, the internal structure and elements of the door
may deform and compression may occur, such that the
reinforcement element (2) of the lever (1) may approach
the lock (3) (or vice versa). In this approach, a pressure
may be involuntarily exerted on the actuation cam (5) by
the body of the lock (3), or any other internal component
of the door, which can cause the movement of the actu-
ation cam (5) and the accidental opening of the vehicle
door.
[0049] Figure 2 shows the blocking device (6) of the
system of the invention, located between the reinforce-
ment element (2) of the lever (1) and the lock (3).
[0050] The blocking device (6) comprises a rigid or
semi-rigid body (also referred to as a "protective cover")
with an elongated geometry, preferably made from a
plastic material.
[0051] The body of the device (6) comprises a first sec-
tion (7) and a second section (8), separated by a break
area (9). Said break area (9) is preferably a weakened
area (a narrow area or an area with smaller material thick-
ness).
[0052] The first section (7) of the device comprises a
projection (10) and an articulation segment (11). Said
articulation segment (11) can be a weakened area or a
hinge.
[0053] The body of the device (6) comprises fixing
means (12) for fixing to the reinforcement element (2) of
the lever (1) of the vehicle door. Preferably, said fixing
means (12) comprise a first attachment element (13) for
attaching the first section (7) to the reinforcement ele-
ment (2) and a second attachment element (14) for at-
taching the second section (8) to the reinforcement ele-
ment (2).
[0054] When a lateral impact occurs as mentioned
above, with the blocking device (6) getting in the way
between the reinforcement element (2) of the lever (1)
and the lock (3), the relative approximation between the
reinforcement element (2) of the lever (1) and the lock
(3) causes the lock (3) to collide against the projection
(10) of the first section (7) of the blocking device (6).
[0055] The device (6) is caused to break in the break
area (9) thereof if this collision, together with the pressure
produced by the deformation and/or relative approxima-
tion of the reinforcement element (2) of the lever (1) and
the lock (3), exceeds a magnitude of pressure greater
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than a predefined value. When breakage occurs, the first
section (7) of the device (6) bends or is articulated around
the articulation segment (11) thereof. In light of the de-
formation and/or relative approximation of the reinforce-
ment element (2) of the lever (1) and the lock (3), this
bending allows the first section (7) of the device (6) to
get in the way (see Figure 3) of the path of the actuation
cam (5), and therefore said cam (5) is not able to complete
its travel for actuating the lock (3).
[0056] Therefore, before the lateral impact occurs, and
accordingly before the break area (9) breaks, the block-
ing device (6) is in its standby position, as shown in Figure
2. In this standby position, the blocking device (6) does
not get in the way of the movement of the actuation cam
(5), allowing the user to freely open the door. In said
Figure 2, the cam (5) is shown in the non-operated po-
sition thereof. If the user actuates the lever (1), the actu-
ation cam (5) would move in a substantially upward
movement.
[0057] When the lateral impact occurs, the first section
(7) of the blocking device (6) is caused to move from the
standby position to the blocking position, said blocking
position being shown in Figure 3. It is observed that, in
this blocking position, the first section (7) gets in the way
of a hypothetical upwards movement of the actuation
cam (5), making it impossible for the door to be acciden-
tally unlocked.
[0058] To ensure the proper operation of the blocking
device (6), the first section (7) comprises a contact sur-
face (15) suitable for interacting with the actuation cam
(5). This contact surface (15) comprises a geometry per-
pendicular to the direction of movement of the actuation
cam (5), thereby ensuring that the first section (7) can
properly block the mentioned movement. Additionally,
said contact surface (15) may comprise a geometry com-
plementary to said actuation cam (5), thereby favouring
the coupling thereof and making the movement thereof
impossible.
[0059] As discussed, the articulation segment (11) can
be a hinge or a weakened area. Even in the case where
the articulation segment (11) is a weakened area, when
a thrust is exerted on the projection (10) of the device
(6), stresses usually concentrate preferably in the break
area (9) (and not in the articulation segment (11)). This
means that the device (6) always breaks along the break
area (9) and not along the articulation segment (11). This
is due to the fact that the break area (9) is located in an
intermediate area of the device (6), close to the projection
(10), and that in said break area (9) there is a more abrupt
change in section of the device (6) in comparison with
the articulation segment (11). Nevertheless, it is also pos-
sible to make the articulation segment (11) with a greater
material thickness than the break area (9), which may
also favour the concentration of stresses preferably in
the break area (9).
[0060] Therefore, the blocking device (6) is configured
to break along the break area (9), when the lock (3) press-
es against the projection (10) in the event deformation

due to lateral impact on the vehicle door.

Claims

1. An opening blocking system for a vehicle door,
wherein the system comprises:

- a lever (1), pivotable with respect to a reinforce-
ment element (2) of said lever (1), wherein the
lever (1) comprises an actuation cam (5), such
that an actuation on the lever (1) causes move-
ment of the actuation cam (5) which in turn caus-
es the unlocking of the door;
- a blocking device (6), wherein the blocking de-
vice (6) comprises fixing means (12) for fixing
to the reinforcement element (2), wherein the
blocking device (6) can be moved to prevent the
accidental unlocking of the door;

characterised in that the blocking device (6) com-
prises a first section (7), a second section (8), and a
break area (9), wherein the first section (7) is at-
tached to the second section (8) through the break
area (9), wherein the first section (7) comprises a
projection (10) extending away from the reinforce-
ment element (2), wherein the blocking device (6) is
configured such that, when the projection (10) re-
ceives pressure, the break area (9) breaks, releasing
a movement of the first section (7) of the blocking
device (6) to a blocking position, wherein said first
section (7) blocks the actuation path of the actuation
cam (5).

2. The opening blocking system according to claim 1,
characterised in that the fixing means (12) com-
prise at least one first attachment element (13) for
attaching the first section (7) to the reinforcement
element (2) of the lever (1) and at least one second
attachment element (14) for attaching the second
section (8) to the reinforcement element (2) of the
lever (1).

3. The opening blocking system according to claim 2,
characterised in that the at least one first attach-
ment element (13) is arranged at the end farthest
away from the first section (7) with respect to the
break area (9).

4. The opening blocking system according to any of
claims 2 or 3, characterised in that the at least one
second attachment element (14) is arranged at the
end farthest away from the second section (8) with
respect to the break area (9).

5. The opening blocking system according to any of
claims 2 to 4, characterised in that the first section
(7) comprises an articulation segment (11) arranged
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between the at least one first attachment element
(13) and the projection (10), wherein the articulation
segment (11) is configured for causing an articulation
of the first section (7) of the device (6) around the
articulation segment (11) thereof when the break ar-
ea (9) breaks.

6. The opening blocking system according to claim 5,
characterised in that the articulation segment (11)
is a weakened area.

7. The opening blocking system according to any of
claims 5 or 6, characterised in that the articulation
segment (11) is arranged in a vertex of the first sec-
tion (7).

8. The opening blocking system according to any of
claims 5 to 7, characterised in that the articulation
segment (11) is located close to the at least one first
attachment element (13).

9. The opening blocking system according to any of the
preceding claims, characterised in that the projec-
tion (10) is located close to the break area (9).

10. The opening blocking system according to claim 9,
characterised in that the projection (10) comprises
a contact surface (15), wherein said contact surface
(15) is substantially perpendicular to the actuation
path of the actuation cam (5), with the first section
(7) being in the blocking position.

11. The opening blocking system according to any of the
preceding claims, characterised in that the block-
ing device (6) is made from a plastic material.

12. The opening blocking system according to any of the
preceding claims, characterised in that it compris-
es a substantially longitudinal geometry.

13. A vehicle door, characterised in that it comprises
an opening blocking system according to any of
claims 1 to 12.

14. The vehicle door according to claim 13, character-
ised in that the blocking device (6) is arranged be-
tween the reinforcement element (2) of the lever (1)
and a lock (3) of the vehicle door.
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