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(54) VEHICLE DOOR HANDLE ASSEMBLY

(567)  The present invention relates to a vehicle door
handle assembly (1) comprising a handle (2) comprising
afirstextremity (22) and a second extremity (23) opposed
to the first extremity (22), the first extremity (22) being
connected to a first lever (3) connected to an opening
lever, said first lever (3) rotating between a rest position
where the first extremity (22) is in a rest position, a de-
ployed position where the first extremity (22) is in a de-
ployed position outside the bracket (10) and an opening
position where the first lever (3) actuates the opening
lever, the second extremity (23) being connected to a
second lever (4) rotating between a rest position where
the second extremity (23) is a rest position, an activation
position where the second extremity (23) is pushed into
the bracket (10), and a deployed position where the sec-
ond extremity (23) is in a deployed position outside the
bracket (10), the vehicle door handle assembly (1) also

comprising a return lever (5) connected to the second
lever (4), said return lever (5) rotating between a first
position and a second position, the return lever (5) com-
prising an elastic means (56) passively bringing back said
return lever (5) to its first position, the rotation of the sec-
ond lever (4) toits activation position actuates the rotation
of the return lever (5) from its first to its second position,
and the passive rotation of the return lever (5) from its
second to its first position actuates the rotation of the
second lever (4) from its deployed position to its rest po-
sition. The second extremity (23) of the handle (2) is pro-
vided with guiding means (25, 104) configured so as to
reduce the degrees of freedom of the handle (2) with
respect to the bracket (10) when moving from the rest
position to the activation position, the remaining degrees
of freedom being translation and rotation about an axis
parallel to a fixed direction.

Fig. 10
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Description
TECHNICAL FIELD:

[0001] The presentinvention relates to a vehicle door
assembly, of the type with a handle translating from a
rest position where the handle is retracted to a deployed
position where the handle is deployed and can be taken
in hand and opened.

BACKGROUND:

[0002] Such vehicle door handle assemblies with a
handle translating between a rest position and a de-
ployed position are becoming more common and re-
quested by car manufacturers.

[0003] To translate between these two positions, such
vehicle door handle assemblies are often motorized by
an electric actuator. Such electric vehicle door handle
assemblies are expensive and are not suitable for entry-
level vehicles due to their costs. Furthermore, these ve-
hicle door handle assemblies may be blocked or unusa-
ble in case of electrical power supply failure.

[0004] A mechanical alternative for vehicle door han-
dle assemblies having a translative movement has been
suggested. Such assemblies are less expensive and
never suffer from electric power failure. However, their
operation relies on spring means which cannot overcome
strong motion resistance, such as freezing at very low
temperatures.

[0005] One aim of the present invention is a handle
doorassembly which would not stay locked by aninternal
part prevented from moving by an external factor.
[0006] To this purpose, the invention relates to a vehi-
cle door handle assembly comprising a bracket and a
handle, said handle comprising a first extremity and a
second extremity opposed to the first extremity,

the first extremity being connected to a first lever,
said first lever being designed to be connected to an
opening lever to open a latch of the vehicle door,
said first lever being designed to rotate with respect
to the bracket about an axis of rotation which is par-
allel to a predetermined fixed direction between a
rest position where the first extremity of the handle
is in a rest position, a deployed position where the
first extremity of the handle is in a deployed position
outside the bracket and an opening position where
the first lever actuates the opening lever,

the second extremity being connected to a second
lever, said second lever being designed to rotate with
respect to the bracket about the same axis of rotation
between a rest position where the second extremity
of the handle is in a rest position, an activation po-
sition where the second extremity of the handle is
pushed into the bracket, and a deployed position
where the second extremity of the handle is in a de-
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ployed position outside the bracket,

the vehicle door handle assembly also comprising a
return lever having a first extremity connected to the
second lever, said return lever being designed to ro-
tate between a first position and a second position,
the return lever comprising an elastic means pas-
sively bringing back said return lever to its first posi-
tion,

the rotation of the second lever to its activation po-
sition actuates the rotation of the return lever from
its firstto its second position, and the passive rotation
of the return lever from its second to its first position
actuates the rotation of the second lever from its de-
ployed position to its rest position,

the second extremity of the handle is provided with
guiding means configured so as to reduce the de-
grees of freedom of the handle with respect to the
bracket when moving from the rest position to the
activation position, the remaining degrees of free-
dom being translation and rotation about an axis par-
allel to the fixed direction.

[0007] The guiding means may comprise a rotating
slider mounted rotational on the handle and a bracket
cover of the bracket against which the rotating slider rests
in a stable way when the handle moves from its rest po-
sition to its activation position.

[0008] The bracket may comprise side walls with slots
for guiding the rotating slider when the handle moves.
[0009] The return lever may be connected to a delay
element which slows down the passive rotation of the
return lever from its second to its first position.

[0010] The delay element may comprise at least one
damper.
[0011] The atleast one damper may comprise a gear-

wheel and the extremity of the return lever connected to
the atleast one damper may comprise an arc portion with
teeth engaged with said gearwheel.

[0012] The first lever may comprise an elastic means
passively bringing back said first lever from its deployed
position to its rest position.

[0013] The second lever may comprise an elastic
means passively rotating said second lever toward its
deployed position.

[0014] The connection between the first lever and the
first extremity of the handle may be a pivot-slide connec-
tion.

[0015] Further features and advantages of the inven-
tion will become apparent from the following description,
given by way of non-limiting examples, with reference to
the appended drawings, in which:

- Figure 1is a top view of a schematic representation
of a first side of the internal components of a vehicle
door handle assembly in a rest position,
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- Figure 2 is a bottom view of a schematic represen-
tation of a second side of the internal components
ofthe vehicle door handle assembly in arest position,

- Figure 3 is a top view of a schematic representation
of afirstside of the internal components of the vehicle
door handle assembly in an activation position,

- Figure 4 is a bottom view of a schematic represen-
tation of a second side of the internal components
of the vehicle door handle assembly in an activation
position,

- Figure 5is a top view of a schematic representation
of afirstside of the internal components of the vehicle
door handle assembly in a deployed position,

- Figure 6 is a bottom view of a schematic represen-
tation of a second side of the internal components
of the vehicle door handle assembly in a deployed
position,

- Figure 7 is a top view of a schematic representation
of afirstside of the internal components of the vehicle
door handle assembly in an opening position,

- Figure 8 is a bottom view of a schematic represen-
tation of a second side of the internal components
of the vehicle door handle assembly in an opening
position,

- Figure 9 is a schematic representation of a second
lever according to a particular embodiment,

- Figure 10 is a perspective view of a handle provided
with a rotating slider,

- Figure 11 is a perspective view of a bracket encom-
passing the internal components of the vehicle door
handle,

- Figure 12is aclose-up view of adetail Xll of figure 11,

- Figure 13is a top view of a schematic representation
of the second side of the vehicle door assembly with
its encompassing bracket in a rest position,

- Figures 14 and 15 are top views of a schematic rep-
resentation of the second side of the vehicle door
assembly with its encompassing bracket in an acti-
vation position,

- Figure 16is a top view of a schematic representation
of the second side of the vehicle door assembly with
its encompassing bracket in a deployed position,

- Figure 17 is a top view of a schematic representation
of the second side of the vehicle door assembly with
its encompassing bracket in an opening position,

- Figure 18is a top view of a schematic representation
of the second side of the vehicle door assembly with
its encompassing bracket in a rest position,

- Figure 19 is a perspective view of a rotating slider
according to another embodiment,

- Figure 20 is a top view of the rotating slider of figure
19,

- Figure 21 is a side view of the rotating slider of figure
19,

- Figure 22 is a sectional view of an embodiment of
the bracket in the vicinity of the rotating slider.

[0016] Inthefigures, identical elements bear the same
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reference numbers. The following implementations are
examples. Although the description refers to one or more
embodiments, this does not necessarily mean that each
reference relates to the same embodiment or that the
features apply only to a single embodiment. Individual
features of different embodiments can also be combined
or interchanged to provide other embodiments.

SUMMARY OF INVENTION

[0017] Figures 1 and 2 show the internal components
of a vehicle door handle assembly 1 in a rest position.
The vehicle door handle assembly 1 comprises a bracket
10 and a handle 2. The bracket 10 is designed to be fixed
on the vehicle door (not represented). The handle 2,
shown in perspective on figure 14, has a rotating slider
25 mounted thereon.

[0018] Infigures 1-8, the handle 2 is represented with-
out the rotating slider 25 and the bracket 10 is represent-
ed in a symbolic way by a line.

[0019] In figures 10-18, the bracket 10 is represented
as a box encompassing the internal components of the
handle assembly. The bracket 10 is box-shaped by an
upper wall 101 and a lower wall 102, mainly parallel to
each other, a back wall 103 and a bracket cover (not
shown). The walls 101, 102, 103 and bracket cover as-
sembled thereon define an internal chamber able to ac-
commodate the handle 2 and other internal components
of the handle assembly.

[0020] The internal components will be described with
reference to figures 1-8.

[0021] In this rest position, the handle 2 is retracted
into the bracket 10 in order to be flush with the door body
when installed.

[0022] The handle 2 comprises a first extremity 22 and
a second extremity 23 opposed to the first extremity 22.
The first extremity 22 of the handle 2 is connected to a
first lever 3 and the second extremity 23 of the handle 2
is connected to a second lever 4.

[0023] The firstlever 3 is also designed to be connect-
ed to an opening lever (not represented) to open a latch
of the vehicle door. The first lever 3 is designed to rotate
with respect to the bracket about an axis of rotation which
is parallel to a predetermined fixed direction, between a
rest position (represented in figures 1, 2 and 13) where
the first extremity 22 of the handle 2 is in a rest position,
a deployed position (represented in figures 3 , 4, 14 and
15) where the first extremity 22 of the handle 2 is in a
deployed position outside the bracket 10 and an opening
position (represented in figures 7, 8 and 16) where the
first lever 3 actuates the opening lever.

[0024] More precisely, the firstlever 3 comprises a piv-
ot connection 33 with the bracket 10. Said pivot connec-
tion 33 is parallel to the predetermined fixed direction.
When the vehicle door handle assembly 1 is mounted on
a car, said predetermined direction is vertical or almost
vertical. Said fixed direction is perpendicular to the view
on Figs. 1-9 and 13-18. The first lever 3 rotates around
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the pivot connection between its different positions. A
first extremity of the first lever 3 is connected to the first
extremity 22 of the handle 2 and a second extremity of
the first lever 3, is connected to the opening lever, in
particular, thanks to a pivot connection 31 and the shape
of the first lever 3, the first lever 3 can touch the opening
lever during the movement.

[0025] The connection between the first lever 3 and
the first extremity 22 of the handle is preferably a pivot-
slide connection. In the examples represented figures 1,
3,5, and 7, the first extremity 22 of the handle 2 comprises
aslide opening 21 and the firstlever 3 comprises arecess
31 for example to receive a pin (not represented). The
first lever 3 may also comprise an elastic means 34 pas-
sively bringing back said first lever 3 from its deployed
position to its rest position. This elastic means 34 may
be a spring positioned for example on the pivot connec-
tion 33 between the first lever 3 and the bracket 10. The
torque applied by this elastic means 34 is represented
by a grey arrow in figures 1 to 8.

[0026] As shown in figure 10, the second extremity 23
of the handle 2 is provided with the rotating slider 25 (not
shown in figures 1-8) which is mounted rotational around
a pair of aligned pins 26 protruding on the upper and
lower sides of the handle 2. The pins 26 together form a
swivel axis parallel to the fixed predetermined direction
when the handle 2 is mounted on the bracket 10. The
pins 26 can be opposite ends of an axis 27 inserted in a
corner of the handle 2, or protruding spindles (not shown)
integral with the handle 2.

[0027] The rotating slider 25is H-shaped with ears 251
and legs 252, and a middle part 253 in between. It may
have another shape as shown in figures 19 to 21.
[0028] The ears 251 can rotate around the pins 26 of
the handle 2. Assembling the rotating slider 25 to the
handle 2 requires either to remove the inserted axis 27,
where applicable, or to provide for a specific clipping-
shape onthe ears 251 to engage them around the integral
spindles, when applicable.

[0029] The middle part 253 of the rotating slider 25 has
a back face 2531 opposite to the handle 10 which can
restin a stable way and slide smoothly against the brack-
et cover 103 of the bracket 20. Said back face 2531 has
a flat surface allowing the movement of the handle in
actuation position. The bracket cover (not shown) has a
hole of an appropriate size around the rotating slider 25
to avoid any contact between the rotating slider and the
bracket cover. Alternatively, the back face 2531 has pro-
truding ribs (not shown) ending in co-planar surfaces
which can rest and slide against the bracket cover 103
and maintain the rotating slider in a stable way.

[0030] Opposite to the ears 251, the legs 252 end in
aligned tubular feet 2521. The tubular feet 2521 have a
cylindrical shape with an external diameter. They extend
outwardly, parallel to the inserted axis 27 (or parallel to
the spindles). Both tubular feet 2521 have at least one
part extending beyond the overall volume of the handle
2. In other words, the height of the handle 2, i.e. its overall
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dimension from top side to bottom side, is smaller than
the distance between the ends of the tubular feet 2521.
[0031] Figures 13-18 show the bracket 10 has curved
slots 104 on each of its internal walls 101 and 102, in the
vicinity of the second extremity 23 of the handle 2. The
slots 104 can go through the whole thickness of the brack-
et or can be dug on half of its thickness. The curved slots
104 are parallel to one another. The parts of the walls
101, 102 around the curved slots 104 are parallel to one
another. The slots 104 are delimited by opposite borders,
i.e. one internal border 1041, one external border 1042,
parallel to one another. The width of each slot 104 is
slightly greater than the external diameter of the tubular
feet 2521, so that the tubular feet can slide in the slots
while keeping a close contact with the borders of the slots.
Alternatively, the slots 104 are delimited only by the ex-
ternal borders 1042 (the internal borders 1041 do not
exist).

[0032] The rotating slider 25 and bracket cover 103 act
as a guiding means configured so as to limit the freedom
of movement of the handle 2, with respect to the bracket
10, when the rotating slider 25 rests against the bracket
cover 103. Movements allowed by said guiding means
are translation and rotation about axes parallel to the
fixed direction, only.

[0033] Indeed, the tubular feet 2521 sliding along the
external borders 1042 of the slots 104, plus the curved
shape of the slots, position the rotating slider 25 with its
back face 2531 resting against the bracket cover 103 of
the bracket 20. Thanks to the pivot link provided by the
pins 26 between the rotating slider 25 and the handle 10,
it makes it impossible for the handle 2 to rotate about an
axis not parallel to the fixed predetermined direction with
respectto the bracket 10: the handle 10 can only translate
or rotate about the fixed predetermined direction.
[0034] Each one of the curved slots 104 extends from
a bottom 1043 to an opening 1044. Their curved shape
is such that when the rotating slider 25 is close to the
bracket cover 103, itis guided to rest against said bracket
cover 103 and when the rotating slider is pulled out with
the handle 2, as will be disclosed later on, the tubular
feet 2521 are in abutment with the bottoms 1043.
[0035] The second extremity 23 of the handle 2 is con-
nected to a second lever 4. The second lever 4 is de-
signed to rotate between a rest position (represented in
figures 1, 2 and 13) where the second extremity 23 of
the handle 2 is in a rest position, an activation position
(represented in figures 3, 4 and 14) where the second
extremity 23 of the handle 2 is pushed into the bracket
10, and a deployed position (represented in figures 5, 6
to 16) where the second extremity 23 of the handle 2 is
in a deployed position outside the bracket 10.

[0036] More precisely, the second lever 4 comprises
a pivot connection 41 with the bracket 10 around which
the second lever 4 rotates between its different positions.
A first extremity of the second lever 4 is connected to the
second extremity 23 of the handle 2. This connection is
preferably a pivot connection 24. The second lever 4 may
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also comprise an elastic means (not represented) pas-
sively rotating said second lever 4 to its deployed posi-
tion. This elastic means may be a spring positioned for
example on the pivot connection 41 between the second
lever 4 and the bracket 10. The torque applied by this
elastic means is represented by a grey arrow in figures
1to 8.

[0037] Thefirst3 and second 4 levers may be connect-
ed together with at least one first rod 7 in order to syn-
chronize the movements of the two levers 3, 4. More
precisely, the first rod 7 transmits the rotation of the sec-
ond lever 4 from its activation position to its deployed
position to the first lever 3, rotating said first lever 3 from
its rest position to its deployed position. The first rod 7
may comprise a pivot-slide connection with anyone of
the first 3 or second lever 4 so that the first lever 3 can
rotate from its rest position to its deployed position or
from its deployed position to its opening position without
rotating the second lever 4. In the example illustrated in
figures 1 to 8, the first rod 7 comprises a first extremity
connected to a second extremity of the first lever 3 by a
pivot connection 32. The first rod 7 comprises a second
extremity connected to the second lever 4 by pivot-slide
connection. The second extremity of the first rod 7 com-
prises a slide 71 and the second extremity of the second
lever 4 comprises a pin 42 inserted into said slide 71.
The handle 2, the first lever 3, the second 4 lever and
the first rod 7 are designed and connected like a paral-
lelogram and move together synchronously. The other
connection of the first rod 7 with anyone of the first 3 or
second lever 4 is preferably a pivot connection.

[0038] The vehicle door handle assembly 1 also com-
prises a return lever 5 having a first extremity connected
to a second extremity of the second lever 4, said return
lever 5 being designed to rotate between a first position
(represented in figures 1 and 2) and a second position
(represented in figures 3 to 8). More precisely, the return
lever 5 comprises a pivot connection 55 with the bracket
10 around which the return lever 5 rotates between its
different positions. The return lever 5 also comprises an
elastic means 56 passively bringing back said return le-
ver 5 to its first position. This elastic means 56 may be a
spring positioned for example on the pivot connection 55
between the return lever 5 and the bracket 10. The torque
applied by this elastic means 56 is represented by a grey
arrow on figures 1 to 8.

[0039] The rotation of the second lever 4 to its activa-
tion position actuates the rotation of the return lever 5
from its first to its second position. The passive rotation
of the return lever 5 from its second to its first position
actuates the rotation of the second lever 4 from its de-
ployed position to its rest position.

[0040] The second 4 and the return 5 levers are con-
nected by a second 8 and a third 9 rods. The second rod
8 transmits the rotation of the second lever 4 from its rest
position to its activation position to the return lever 5,
rotating said return lever 5 from its first position to its
second position. The third rod 9 transmits the rotation of
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the return lever 5 from its second position to its first po-
sition to the second lever 4, rotating said second lever 4
from its deployed position to its rest position. The second
8 and the third 9 rods are placed on the return lever 5 on
either side of the pivot connection 55 of the return lever
5 with the bracket 10. The second 8 and the third 9 rods
are placed on the second extremity of second lever 5 on
the same side of the pivot connection 41 of the second
lever 4 with the bracket 10.

[0041] The second rod 8 may comprise a pivot-slide
connection 52 with anyone of the second lever 4 or return
lever5. Inthe exampleillustratedin figures 1-8 and 10-18,
the pivot-slide connection 52 is placed between the return
lever5andthe secondrod 8. The returnlever 5 comprises
the slide of said pivot-slide connection 52 and the second
rod 8 comprises a pin inserted in the slide. Still according
to the exampile illustrated in figures 1 to 8, the connection
between the second rod 8 and the second lever 4 is a
pivot connection 44. The other connection of the second
rod 8 with any of the second lever 4 or return lever 5 is
preferably a pivot connection.

[0042] The third rod 9 may comprise a pivot-slide con-
nection 45 with any of the second lever 4 or return lever
5. In the example illustrated in figures 1-8 and 10-18, the
pivot-slide connection 45 is placed between the second
lever 4 and the third rod 9. The second lever 4 comprises
the slide of said pivot-slide connection 45 and the third
rod 9 comprises a pin inserted in the slide. Still according
to the example illustrated in the same figures, the con-
nection between the third rod 9 and the return lever 5 is
a pivot connection 53. The other connection of the third
rod 9 with any of the second lever 4 or return lever 5 is
preferably a pivot connection.

[0043] The return lever 5, more exactly its second ex-
tremity, is connected to a delay element 6 which slows
down the passive rotation of the return lever 5 from its
second to its first position. This delay element 6 may com-
prise at least one damper. The at least one damper 6
may comprise a gearwheel 61 and the extremity of the
return lever 5, connected to the at least one damper 6,
may comprise an arc portion with teeth 54 engaged with
said gearwheel 61. The torque applied by this at least
one damper 6 is represented by a grey arrow on figures
1to 8.

[0044] The figures 1to 8 and 10 to 18 represent differ-
ent positions and cinematic steps of the deployment,
opening and retractation of the handle 2.

[0045] As described above, figures 1, 2 and 13 are a
representation of a rest position where the handle 2 is
retracted into the bracket 10 in order to be at the same
level as the door body when installed. The rotating slider
25 is close to the bracket cover 103. Its rods 253 are
trapped in the curved slots 104, not far from the openings
1044. Thefirstlever 3isinits rest position and maintained
in this rest position by the elastic means 34. The second
lever 4 is in its rest position and the return lever 5 is in
its first position. The return lever 5 is maintained in its
first position by the elastic means 56. The elastic means
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56 of the return lever 5 is stronger than the elastic mean
of the second lever 4 in order that the return lever 5 in its
first position maintained the second lever 4 in its rest
position. The elastic means 56 of the return lever 5 is
also stronger than the delay element 6 in order to main-
tain the return lever 5 in its first position. In this rest po-
sition, the inside of the handle 2 may also rests on a rest
portion 11 of the bracket 10 placed between the first 22
and second 23 extremities of the handle 2.

[0046] Figures 3, 4 and 14 represent an activation po-
sition of the handle 2 where the user activates the handle
2 by pushing the second extremity 23 of the handle 2 into
the bracket 10. Due to this push, the second extremity
23 moves towards the bracket cover 103 of the bracket
10. The tubular feet 2521 of the rotating slider 25 slide
in the slots 104 towards the openings 1044. The back
face 2531 ofthe rotating slider 25 abuts against the brack-
et cover 103 and rests against it in a stable way, keeping
the rotating slider parallel to the bracket cover 103 even
if the latter slides against the bracket cover 103.

[0047] The handle 2 rotates taking support on the rest
portion 11 of the bracket 10 and pivoting around the swiv-
el axis connecting the handle 2 with the rotating slider 25.
[0048] Thanks to the limited motion authorized by the
rotating slider, i.e. either translation parallel to the bracket
cover 103 or pivot around the swivel axis, the handle can
only rotate about an axis parallel to the fixed predeter-
mined position.

[0049] Since all the pivots used in the handle assembly
are parallel to the fixed direction, when the user pushes
the handle 2, he cannot force the mechanism of the door
handle assembly 1 in a position where one of the axes,
in particular 33, 41, would be distorted, causing the han-
dle assembly 1 to jam.

[0050] The first extremity 22 of the handle 2 protrudes
from the bracket 10 and rotates the first lever 3 around
its pivot connection 33 with the bracket 10 from its rest
position to an intermediate. The rotation of the first lever
3 is not transmitted to the second lever 4 by the first rod
7 due to the pivot-slide connection of the first rod 7 with
anyone of the first 3 or second lever 4.

[0051] The push of the second extremity 23 of the han-
dle 2 rotates the second lever 4 around its pivot connec-
tion 41 with the bracket 10 from its rest position to its
activation position. The rotation of the second lever 4
causes the rotation of the return lever 5 around its pivot
connection 55 with the bracket 10 from its first to its sec-
ond position. In the example illustrated in figures 3, 4 and
14, the transmission of the rotation of the second lever
4 to the return lever 5 is made by the second rod 8 which
pushes one side of the return lever 5 causing its rotation.
Indeed, the rotation of the second lever 4 to its activation
position makes the second rod 8 slid in its slide-pivot
connection with anyone of the second 4 or return lever
5 bringing the second rod 8 to abutment pushing the re-
turn lever 5. The third rod 9 slides in its slide-pivot con-
nection with anyone of the second lever 4 or return lever
5 without affecting the rotation of anyone of these levers
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4, 5. The rotation of the second lever 4 is made against
the torque of its elastic means and the rotation of the
return lever 5 is made against the torque of its elastic
means 56.

[0052] As shown in figure 15, the user can grab and
pull the handle 2.

[0053] Figures 5, 6 and 16 represent a deployed posi-
tion of the handle 2 where the first lever 3 is still in its
deployed position and where the second lever 4 has ro-
tated from its activation position to its deployed position,
bringing the second extremity 23 of the handle 2 in its
deployed position outside the bracket 10. When the user
removes his push on the second extremity 23 of the han-
dle 2, the elastic means of the second lever 4 allows the
passive rotation of the second lever 4 to its deployed
position. The rotation of the second lever 4 is not trans-
mitted to the return lever 5 by any of the second 8 or third
rod 9 which slide with their pivot-slide connections. The
first lever 3 is maintained in its deployed position due to
the first rod 7 which is in abutment with its pivot-slide
connection. The return lever 5 is still on its second posi-
tion due to the delay element 6. The third rod 9 is in
abutment in order to stop the rotation of the second lever
4 in its deployed position against the torque of its elastic
means 34. The rods 2531 of the rotating slider 25 abut
the bottom of the slots 104. It prevents the mechanism
from bearing the tensile force exerted by the user.
[0054] Figures 7,8 and 17 represent an opening posi-
tion of the handle where the user pulls the handle to open
the vehicle door. When the user pulls the handle 2, it
rotates around the pivot connection 24 between the sec-
ond extremity 23 of the handle 2 and the second lever 4.
The first extremity 22 of the handle 2 is pulled in an open-
ing position rotating the first lever 3 from its deployed
position to its opening position. The rotation of the first
lever 3 is not transmitted to the second lever 4 by the first
rod 7 due to its pivot-slide connection and thanks to the
retention provided by the rotating slider 25 and the stops
between the bracket and the lever 4 in deploy position.
It can be helped also thanks to an additional retention
provided by the rotating slider.

[0055] When the user releases the handle 2, the first
lever 3 rotates back to its deployed position due to its
elastic means 34.

[0056] The delay element 6 slows down the passive
return rotation of the return lever 5 from its second posi-
tion to its first position. When the return lever 5 rotates
from its second to its first position, it also transmits its
rotation to the second lever 4 to rotate the second lever
4 from its deployed position to its rest position, as shown
in figure 18. In the example illustrated in figures 7 and 8,
when the return lever 5 rotates to its first position, the
third rod 9 is in abutment in order to pull back the second
lever 4 in its rest position against the torque of the elastic
means of the second lever4. The rotation of the second
4 and the first 3 levers to their rest position are synchro-
nous due to the first rod 7. Thus, the handle 2 translates
from its deployed position (figures 5 and 6) to its rest
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position (figures 1 and 2). This translation is slowed down
and progressive thanks to the delay element 6.

[0057] In a particular embodiment illustrated in figure
9, the extremity of the return lever 5 connected to the at
leastone damper 6 may comprises a portion without teeth
54 in order to disconnect the return lever 5 of the at least
one damper 6 before said return lever 5 reaches its first
position. This embodiment allows accelerating the return
of the return lever 5 at the end and so accelerating the
translation of the handle 2 from its deployed position to
its rest position when the handle 2 is near its rest position.
[0058] Figures 19-22 show alternative embodiments
of the rotating slider and bracket.

[0059] The rotative slider 25, compared to the one of
previous figures, does not have ears, but a central part
251’. The complementary ears are on the handle. The
link between handle and slider is still obtained by an axis
passing through the ears of the handle and the central
part 251’ of the slider.

[0060] The tubular feet are identical.

[0061] Thebackface 2531’ ofthe slider has reinforcing
ribs 25311’. Said ribs 25311’ end with faces which are
co-planar, to provide a stable resting surface against the
back face 103 of the bracket.

[0062] The upper 101’ andlower 102’ wall of the brack-
et 10 have curved slots 104’. Each slot goes through only
half of the thickness of the wall 102’. Each slot 104’ has
only its external border 1042’ along the curved shape of
the slots 104 of previous figures. The internal border is
missing. The tubular feet 2521 are guided only by the
external border 1042’, when the handle moves from its
activation position to its deployed and opening positions.

LIST OF REFERENCES
[0063]

1: vehicle door handle

10: bracket

101: upper wall

102: lower wall

103: back wall

104: curved slots

1041: internal border of a curved slot
1042: external border of a curved slot
1043: bottom of the slots

1044: opening of the slots

11: rest bracket

2: handle

21: slide of the first extremity of the handle
22: first extremity of the handle

23: second extremity of the handle
24: second extremity pivot connection
25: rotating slider

26: pins

27: inserted axis

251: ears

252: legs
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253: middle part

2531: back face of the middle part

2521: tubular feet

3: first lever

31: recess at the first extremity of the first lever

32: pivot connection of the first lever with first rod
33: pivot connection of the first lever with bracket
34: elastic means

4: second lever

41: pivot connection of the second lever with the
bracket

42: pivot connection of the second lever with first rod
44: pivot connection of the of the second lever with
the second rod

45: slide-pivot connection of the second lever with
the third rod

5: return lever

52: slide-pivot connection of the return lever with the
second rod

53: pivot connection of the return lever with the third
rod

54: teeth of the return lever

55: pivot connection of the return lever with the brack-
et

56: elastic means

6: damper

61: gear

62: fixing mean

7: first rod

71: extremity slide of the first rod

8: second rod

9: third rod

Claims

1. Vehicle door handle assembly (1) comprising a
bracket (10) and a handle (2), said handle (2) com-
prising a first extremity (22) and a second extremity
(23) opposed to the first extremity (22),

the first extremity (22) being connected to a first
lever (3), said first lever (3) being designed to
be connected to an opening lever to open alatch
of the vehicle door, said first lever (3) being de-
signed to rotate with respect to the bracket (10)
about an axis of rotation which is parallel to a
predetermined fixed direction between arest po-
sition where the first extremity (22) of the handle
(2) is in a rest position, a deployed position
where the first extremity (22) of the handle (2)
isin adeployed position outside the bracket (10)
and an opening position where the first lever (3)
actuates the opening lever,

the second extremity (23) being connected to a
second lever (4), said second lever (4) being
designed to rotate with respect to the bracket
(10) about the same axis of rotation between a
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rest position where the second extremity (23) of
the handle (2) is in a rest position, an activation
position where the second extremity (23) of the
handle (2) is pushed into the bracket (10), and
a deployed position where the second extremity
(23) of the handle (2) is in a deployed position
outside the bracket (10),

the vehicle door handle assembly (1) also com-
prising a return lever (5) having a first extremity
connected to the second lever (4), said return
lever (5) being designed to rotate between a first
position and a second position, the return lever
(5) comprising an elastic means (56) passively
bringing back said return lever (5) to its first po-
sition,

the rotation of the second lever (4) to its activa-
tion position actuates the rotation of the return
lever (5) from its first to its second position, and
the passive rotation of the return lever (5) from
its second to its first position actuates the rota-
tion of the second lever (4) from its deployed
position to its rest position,

the second extremity (23) of the handle (2) is
provided with guiding means (25, 104) config-
ured so as to reduce the degrees of freedom of
the handle (2) with respect to the bracket (10)
when moving from the rest position to the acti-
vation position, the remaining degrees of free-
dom being translation and rotation about an axis
parallel to the fixed direction.

Vehicle door assembly (1) according to claim 1,
wherein the guiding means comprise a rotating slider
(25) mounted rotational on the handle (2) and a
bracket cover (103) of the bracket (10) against which
the rotating slider (25) rests in a stable way when
the handle (2) moves from its rest position to its ac-
tivation position.

Vehicle door assembly (1) according to claim 2,
wherein the bracket (10) comprises side walls (101,
102) with slots (104) for guiding the rotating slider
(25) when the handle (2) moves.

Vehicle door handle assembly (1) according to the
previous claims, wherein the return lever (5) is con-
nected to a delay element (6) which slows down the
passive rotation of the return lever (5) fromits second
to its first position.

Vehicle door handle assembly (1) according to the
previous claim, wherein the delay element (6) com-
prises at least one damper.

Vehicle door handle assembly (1) according to the
previous claim, wherein the at least one damper (6)
comprises a gearwheel (61) and wherein the extrem-
ity of the return lever (5) connected to the at least
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one damper (6) comprises an arc portion with teeth
(54) engaged with said gearwheel (61).

Vehicle door handle assembly (1) according to any-
one of the previous claims, wherein the first lever (3)
comprises an elastic means (34) passively bringing
back said first lever (3) from its deployed position to
its rest position.

Vehicle door handle assembly (1) according to any-
one of the previous claims, wherein the second lever
(4) comprises an elastic means passively rotating
said second lever (4) toward its deployed position.

Vehicle door handle assembly (1) according to any-
one of the previous claims, wherein the connection
between the first lever (3) and the first extremity (22)
of the handle is a pivot-slide connection.
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