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(54) VEHICLE HANDLE DEVICE, VEHICLE DOOR AND VEHICLE

(57) A door handle apparatus for a vehicle, a door,
and a vehicle are disclosed. The door handle apparatus
for a vehicle includes: a support structure including a first
side and a second side opposite to each other, wherein
a housing recess is formed on the first side; a door handle
arranged on the support structure, wherein in a first po-
sition, the door handle is received in the housing recess,
and in a second position, a first end of the door handle
is outside the housing recess; a switch element arranged
on the support structure; and a transmission member
movably arranged on the support structure and located
on the second side, wherein the transmission member
is connected to a second end of the door handle, when
the door handle is rotated from the first position to the
second position, the door handle drives the transmission
member to move, when the door handle is in the second
position, the transmission member abuts the switch ele-
ment, and the switch element generates an electric signal
for controlling the unlocking of the door. When the door
handle is rotated to the second position outside the hous-
ing recess, the door handle can cause, through the trans-
mission member, the switch element to generate an elec-
tric signal for controlling the unlocking of the door. Such

simple operations allow the door to be opened more con-
veniently by electric means.
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Description

Cross Reference to Related Application

[0001] The present invention claims the priority of the
Chinese patent application number CN
202020610791.0, entitled "Door handle apparatus for ve-
hicle, door and vehicle", filed with the China Patent Office
on 21 April 2020, the entire content of which is incorpo-
rated in the present invention by reference.

Field of Invention

[0002] The present invention relates to the technical
field of automotive vehicle, in particular, to a door handle
apparatus for a vehicle, a door, and a vehicle.

Background

[0003] Generally, a door for a vehicle is equipped with
a door handle, and the door can be opened through the
door handle. In order to improve the aesthetics of the
vehicle and reduce the resistance during travelling of the
vehicle, in the related art, the door handle is provided in
the outer surface of the door. For the structure of such a
concealed door handle, how to conveniently open the
door through the door handle has become the focus of
attention.

Summary of Invention

[0004] The present invention provides a door handle
apparatus for a vehicle, a door, and a vehicle.
[0005] In an embodiment of the present invention, the
door handle apparatus for a vehicle includes:

a support structure comprising a first side and a sec-
ond side opposite to each other, wherein a housing
recess is formed on the first side;
a door handle rotatably arranged on the support
structure through a first rotation shaft, the door han-
dle being rotatable between a first position and a
second position, wherein in the first position, the door
handle is received in the housing recess, and in the
second position, a first end of the door handle is out-
side the housing recess;
a switch element arranged on the support structure;
and
a transmission member movably arranged on the
support structure and located on the second side,
wherein the transmission member is connected to a
second end of the door handle, when the door handle
is rotated from the first position to the second posi-
tion, the door handle drives the transmission mem-
ber to move, and when the door handle is in the sec-
ond position, the transmission member abuts the
switch element, and the switch element generates
an electric signal for controlling unlocking of a door.

[0006] In some embodiments, when the door handle
is rotated from the first position to the second position,
an angular distance that the door handle travels is within
the range of 7°-13°.
[0007] In some embodiments, the door handle appa-
ratus for a vehicle includes a pushing member connecting
the second end of the door handle and the transmission
member, wherein the pushing member passes through
the support structure, and the door handle is operable to
drive the transmission member to move via the pushing
member.
[0008] In some embodiments, the transmission mem-
ber is rotatably arranged on the support structure through
a second rotation shaft, and the door handle is operable
to drive the transmission member to rotate.
[0009] In some embodiments, the door handle appa-
ratus for a vehicle includes an elastic member arranged
on the support structure, wherein the elastic member is
spaced apart from the switch element, the door handle
is movable from the second position to a third position,
and the second position is between the first position and
the third position, and wherein during rotation of the door
handle from the second position to the third position, the
transmission member rotates and remains in contact with
the switch element, and when the door handle is in the
third position, the transmission member elastically abuts
the elastic member.
[0010] In some embodiments, the elastic member
comprises an abutting member and a first elastic mem-
ber, the abutting member is rotatably arranged on the
support structure through a third rotation shaft, the first
elastic member is connected to the abutting member,
when the door handle is in the third position, the trans-
mission member abuts the abutting member, and the first
elastic member applies a first restoring force to the abut-
ting member.
[0011] In some embodiments, when the door handle
is rotated from the first position to the third position, an
angular distance that the door handle travels is within the
range of 14°-16°.
[0012] In some embodiments, a limiting structure is
provided in the housing recess, the door handle is mov-
able from the third position to a fourth position, the third
position is between the second position and the fourth
position, and wherein during the rotation of the door han-
dle from the third position to the fourth position, the trans-
mission member rotates and remains in contact with the
elastic member, and when the door handle is in the fourth
position, the second end of door handle abuts the limiting
structure.
[0013] In some embodiments, when the door handle
is rotated from the first position to the fourth position, an
angular distance that the door handle travels is within the
range of 20°-24°.
[0014] In some embodiments, the transmission mem-
ber forms an arc rack concentrically arranged with the
second rotation shaft, the door handle apparatus com-
prises a gear rotatably arranged on the support structure,
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and the gear meshes with the arc rack.
[0015] In some embodiments, the door handle appa-
ratus for a vehicle further includes a second elastic mem-
ber connecting the support structure and the transmis-
sion member, and the second elastic member is operable
to apply a second restoring force to the transmission
member. The second restoring force enables the trans-
mission member to move to restore the door handle to
the first position.
[0016] In some embodiments, the bottom surface of
the housing recess is provided with a keyhole, and the
keyhole is aligned with the first end of the door handle.
[0017] According to an embodiment of the present in-
vention, the door includes a door body and the door han-
dle apparatus for a vehicle described in any one of the
aforementioned embodiments, the door handle appara-
tus for a vehicle is provided on the door body, and the
outer surface of the door handle is flush with the outer
surface of the door body, or the outer surface of the door
handle is recessed on the outer surface of the door body.
[0018] According to an embodiment of the present in-
vention, the vehicle includes a vehicle frame and the
aforementioned door, and the door is arranged on the
vehicle frame.
[0019] In the aforementioned door handle apparatus
for a vehicle, the door, and the vehicle, when the door
handle is rotated to the second position outside the hous-
ing recess, the door handle can cause, through the trans-
mission member, the switch element to generate an elec-
tric signal for controlling the unlocking of the door. With
such simple operations, the door can be opened conven-
iently by electric means.
[0020] The additional aspects and advantages of the
present invention will be described below.

Brief Description of Drawings

[0021] The aforementioned and/or additional aspects
and advantages of the present invention will become
more apparent and easier to understand from the de-
scription of the embodiments with reference to the draw-
ings, in which:

FIG. 1 is a schematic diagram of a vehicle according
to an embodiment of the present invention;
FIG. 2 is a schematic perspective view of a door han-
dle apparatus for a vehicle according to an embod-
iment of the present invention;
FIG. 3 is a schematic exploded view of a door handle
apparatus for a vehicle according to an embodiment
of the present invention;
FIG. 4 is another schematic exploded view of a door
handle apparatus for a vehicle according to an em-
bodiment of the present invention;
FIG. 5 is a schematic structural diagram of a door
handle apparatus for a vehicle when the door handle
is at the first position according to an embodiment
of the present invention;

FIG. 6 is a schematic structural diagram of the door
handle apparatus for a vehicle when the door handle
is at the second position according to an embodiment
of the present invention;
FIG. 7 is a schematic diagram from another perspec-
tive of the door handle apparatus for a vehicle when
the door handle is at the second position according
to an embodiment of the present invention;
FIG. 8 is a schematic diagram showing part of the
door handle apparatus for a vehicle when the door
handle is at the third position according to an em-
bodiment of the present invention;
FIG. 9 is a schematic structural diagram of the door
handle apparatus for a vehicle when the door handle
is at the fourth position according to an embodiment
of the present invention; and
FIG. 10 is a schematic cross-sectional diagram of a
door handle apparatus for a vehicle of FIG. 9 along
A-A.

Reference signs:

[0022]

door handle apparatus 100 for a vehicle,
support structure 10,
first side 11,
second side 12,
housing recess 13,
first rotation shaft 14,
limiting structure 15,
first protrusion 151,
keyhole 16
door handle 20,
first end 21,
second end 22,
main body 23,
handle cover 24,
second protrusion 25,
switch element 30,
transmission member 40,
second rotation shaft 41,
arc rack 42,
pushing part 50,
elastic member 60,
abutting member 61,
first elastic member 62,
third rotation shaft 63,
gear 70,
second elastic member 80,
vehicle 200,
body frame 210,
door 300,
door body 310.

Detailed Description

[0023] Embodiments of the present invention are de-
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scribed in detail below. Examples of the embodiments
are shown in the drawings, wherein same or similar ref-
erence signs indicate same or similar components or
components with same or similar functions throughout.
The embodiments described below with reference to the
drawings are exemplary, and are intended to explain the
present invention, and cannot be construed as limiting
the present invention.
[0024] The following disclosure provides different em-
bodiments or examples for implementing different struc-
tures of the present invention. In order to simplify the
disclosure of the present invention, the components and
arrangements of specific examples are described below.
Of course, they are only illustrative and are not intended
to limit the present invention. In addition, same reference
signs and/or reference letters may be used herein in dif-
ferent examples. Such usage is for the purpose of sim-
plification and clarity, and does not indicate the relation-
ship between the various embodiments and/or arrange-
ments discussed. In addition, the present invention pro-
vides examples of various specific processes and mate-
rials, but those of ordinary skills in the art may be aware
of the application of other processes and/or the use of
other materials.
[0025] Referring to FIG. 1, which illustrates a door han-
dle apparatus 100 for a vehicle according to an embod-
iment of the present invention. Door handle apparatus
100 for a vehicle may be applicable to door 300 of vehicle
200. In other words, door 300 includes door handle ap-
paratus 100 for a vehicle. Door handle apparatus 100 for
a vehicle is used to lock or unlock door 300. When door
300 is locked, door 300 cannot be opened; when door
300 is unlocked, door 300 can be opened.
[0026] In an embodiment of the present invention, door
handle apparatus 100 for a vehicle includes support
structure 10, door handle 20, a switch element 30 and
transmission member 40. Support structure 10 includes
first side 11 and second side 12 opposite to each other,
and housing recess 13 is formed on first side 11. Door
handle 20 is rotatably arranged on support structure 10
through first rotation shaft 14. Door handle 20 can be
rotated between a first position and a second position.
In the first position, door handle 20 is received in housing
recess 13, and in the second position, first end 21 of door
handle 20 is outside housing recess 13.
[0027] Switch element 30 is arranged on support struc-
ture 10. Transmission member 40 is movably arranged
on support structure 10 and located on second side 12.
Transmission member 40 is connected to second end 22
of door handle 20. When door handle 20 is rotated from
the first position to the second position, door handle 20
drives transmission member 40 to move. When door han-
dle 20 is in the second position, transmission member
40 abuts the switch element 30, and switch element 30
generates an electric signal for controlling the unlocking
of door 300.
[0028] In the aforementioned door handle apparatus
100 for a vehicle, door 300, and vehicle 200, when door

handle 20 is rotated to the second position outside hous-
ing recess 13, door handle 20 can cause, through trans-
mission member 40, switch element 30 to generate an
electric signal for controlling the unlocking of door 300.
Such simple operations enables door 300 to be opened
in an electric manner more conveniently.
[0029] Specifically, support structure 10 is a carrier of
door handle apparatus 100 for a vehicle, and support
structure 10 may be used to carry other components of
door handle apparatus 100 for a vehicle. Support struc-
ture 10 may have a plate shape, an irregular shape, or
the like, and the specific shape of support structure 10
is not limited herein. In an embodiment of the present
invention, in order to make support structure 10 easy to
carry other components, support structure 10 has an ir-
regular shape. Support structure 10 can be made of plas-
tic, metal or other materials. For example, when support
structure 10 is made of plastic, support structure 10 can
be formed by an injection molding process.
[0030] In an embodiment of the present invention, first
side 11 and second side 12 of support structure 10 re-
spectively extend along the thickness direction of support
structure 10. In other words, first side 11 and second side
12 of support structure 10 are respectively located on
opposite sides of support structure 10 in the thickness
direction. Housing recess 13 is a recessed part on sup-
port structure 10, and the volume of housing recess 13
is adapted to the volume of door handle 20 so that door
handle 20 can be received in housing recess 13. In ad-
dition, the shape of housing recess 13 is adapted to the
shape of door handle 20, allowing a more compact
matching of housing recess 13 and door handle 20. For
example, door handle 20 may have an oval shape as a
whole, and housing recess 13 may also have an oval
shape.
[0031] Door handle 20 is an operating component of
door handle apparatus 100 for a vehicle, and users can
open door 300 of vehicle 200 by operating door handle
20. Along the length of door handle 20, door handle 20
includes first end 21 and second end 22, and first rotation
shaft 14 is provided between and passes through first
end 21 and second end 22. In an embodiment of the
present invention, first rotation shaft 14 is arranged closer
to second end 22 than first end 21.
[0032] First rotation shaft 14 is located in housing re-
cess 13, and first rotation shaft 14 and support structure
10 may be separately formed structures. First rotation
shaft 14 can be detachably mounted on support structure
10. In an example, when assembling door handle appa-
ratus 100 for a vehicle, door handle 20 can be placed in
housing recess 13 first, and then first rotation shaft 14 is
inserted into support structure 10 and door handle 20 in
sequence, to complete the installation of door handle 20.
[0033] It can be understood that during the rotation of
door handle 20 from the first position to the second po-
sition, first end 21 of door handle 20 turns out of housing
recess 13, and second end 22 of door handle 20 turns
into housing recess 13.
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[0034] In an embodiment of the present invention, door
handle 20 includes main body 23 and handle cover 24
covering and arranged on the main body 23, as shown
in FIG. 2 and FIG. 3. Main body 23 is rotatably arranged
on first rotation shaft 14. Handle cover 24 is an exterior
part of door handle 20. Handle cover 24 can be formed
with a smooth outer surface by paint spraying or other
processes, so that door handle 20 is more artistic.
[0035] Switch element 30 is an electrical component,
and switch element 30 can generate an electric signal
when it is touched or approached. Switch element 30
may be a micro switch, a proximity sensor, or other com-
ponents. Switch element 30 can be installed on support
structure 10 by means of screws, buckles, or the like.
Switch element 30 is located on second side 12 of support
structure 10, so that the spaces on support structure 10
can be fully utilized to prevent switch element 30 from
interfering with door handle 20, making door handle ap-
paratus 100 for a vehicle more compact.
[0036] Transmission member 40 is a force transmitting
component of door handle apparatus 100 for a vehicle,
and transmission member 40 can transmit the force from
door handle 20 to switch element 30. Transmission mem-
ber 40 is located on second side 12 of support structure
10 so as to prevent transmission member 40 from inter-
fering with door handle 20. Transmission member 40 can
be made of plastic or other materials. The structure and
shape of transmission member 40 are not specifically
limited. In an embodiment of the present invention, trans-
mission member 40 has an irregular shape.
[0037] Referring to FIG. 5, FIG. 5 shows the position
of transmission member 40 when door handle 20 is in
the first position. As shown in FIG. 5, when door handle
20 is in the first position, transmission member 40 is
spaced apart from switch element 30, and at this point,
switch element 30 is not triggered. Referring to FIG. 6
and FIG. 7, when door handle 20 is in the second position,
transmission member 40 abuts switch element 30, and
at this point, switch element 30 is triggered to generate
an electric signal. The electric signal generated by switch
element 30 can be transmitted to a controller of vehicle
200, and the controller can control corresponding electric
component to unlock door 300 in an electric manner, so
that door 300 can be opened when unlocked.
[0038] In some embodiments, when door handle 20 is
rotated from the first position to the second position, the
angular distance that door handle 20 travels is within the
range of 7°-13°. In other words, door handle 20 reaches
the second position after rotating 7°-13° from the first
position. For example, when door handle 20 is rotated
from the first position to the second position, the angle
that door handle 20 has rotated may be 7°, 8.5°, 9°, 10°,
12.5°, or 13°.
[0039] It can be understood that, in the second posi-
tion, since transmission member 40 abuts switch element
30, switch element 30 can form a reaction force on trans-
mission member 40, and the force can be transmitted to
door handle 20. Therefore, when users operate door han-

dle 20, they can perceive that switch element 30 is trig-
gered.
[0040] Referring to FIG. 3 and FIG. 5, in some embod-
iments, door handle apparatus 100 for a vehicle includes
pushing member 50, and pushing member 50 connects
second end 22 of door handle 20 to transmission member
40. Pushing member 50 passes through support struc-
ture 10. Door handle 20 drives transmission member 40
to move through pushing member 50.
[0041] In this way, pushing member 50 facilitates door
handle 20 to drive transmission member 40 to move. Spe-
cifically, pushing member 50 has a long strip shape.
Pushing member 50 and main body 23 of door handle
20 may be in an integral structure, in other words, pushing
member 50 and main body 23 of door handle 20 cannot
be detached. Pushing member 50 abuts transmission
member 40, so that transmission member 40 can be
pushed to move.
[0042] Referring to FIG. 4, in some embodiments,
transmission member 40 is rotatably arranged on support
structure 10 through second rotation shaft 41, and door
handle 20 is operable to drive transmission member 40
to rotate. In this way, transmission member 40 can be
arranged on support structure 10 in a rotating manner,
so that the movement mode of transmission member 40
is easier to control.
[0043] Specifically, second rotation shaft 41 and sup-
port structure 10 may be in an integral structure. The
axial direction of second rotation shaft 41 is the same as
the thickness direction of support structure 10. Second
rotation shaft 41 and pushing member 50 are arranged
at a predefined distance from each other, so that trans-
mission member 40 can form a rotational torque, and
thus pushing member 50 can push transmission member
40 to rotate during the movement.
[0044] Referring to FIG. 4, in some embodiments, door
handle apparatus 100 for a vehicle includes elastic mem-
ber 60 arranged on support structure 10, and elastic
member 60 is spaced apart from switch element 30. Door
handle 20 can move from the second position to a third
position, and the second position is between the first po-
sition and the third position. During the rotation of door
handle 20 from the second position to the third position,
transmission member 40 rotates and remains in contact
with switch element 30. When door handle 20 is in the
third position, transmission member 40 elastically abuts
elastic member 60.
[0045] In other words, during the rotation of door han-
dle 20, it can rotate from the first position to the second
position and the third position in sequence. The rotation
angle of door handle 20 from the first position to the sec-
ond position is smaller than the rotation angle of the door
handle from the first position to the third position.
[0046] As shown in FIG. 8, when door handle 20 is in
the third position, transmission member 40 elastically
abuts elastic member 60, so that elastic member 60 can
act as a soft limiting structure to transmission member
40, and elastic member 60 can form feedback to door
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handle 20 through transmission member 40, reminding
users that switch element 30 has been triggered and door
300 is unlocked during the rotation of door handle 20, so
as to facilitate users to unlock door 300 with door handle
20.
[0047] As shown in FIG. 4, in some embodiments, elas-
tic member 60 includes abutting member 61 and first
elastic member 62. Abutting member 61 is rotatably ar-
ranged on support structure 10 through third rotation
shaft 63. First elastic member 62 is connected to abutting
member 61. When door handle 20 is in the third position,
transmission member 40 abuts abutting member 61, and
first elastic member 62 applies a first restoring force to
abutting member 61.
[0048] In this way, first elastic member 62 can transmit
feedback to door handle 20 through abutting member 61
and transmission member 40, and can make abutting
member 61 restore to the initial position after being ro-
tated. Specifically, abutting member 61 may have an ir-
regular shape. Abutting member 61 is sheathed on third
rotation shaft 63 so that abutting member 61 can rotate
relative to support structure 10. Abutting member 61 and
switch element 30 contact transmission member 40 re-
spectively at different parts.
[0049] First elastic member 62 can be a spring, an elas-
tic block, or other elastic member. In an embodiment of
the present invention, first elastic member 62 is a torsion
spring, and the torsion spring is sheathed on the third
rotation shaft 63. The torsion spring can provide abutting
member 61 with the first restoring force, so that abutting
member 61 can restore to the initial position.
[0050] In some embodiments, when door handle 20 is
rotated from the first position to the third position, the
angular distance that the door handle 20 travels is within
the range of 14°-16°. In other words, after door handle
20 is rotated for an angle range of 14°-16°, transmission
member 40 abuts elastic member 60. Rhe rotation angle
of door handle 20 is appropriate and is convenient for
users to operate. In an example, when door handle 20
is rotated from the first position to the third position, the
angle that door handle 20 has rotated may be 14°, 15°,
or 16°.
[0051] Referring to FIG. 9 and FIG. 10, in some em-
bodiments, limiting structure 15 is provided in housing
recess 13. Door handle 20 can move from the third po-
sition to a fourth position, and the third position is between
the second position and the fourth position. During the
rotation of door handle 20 from the third position to the
fourth position, transmission member 40 rotates and re-
mains in contact with elastic member 60. When door han-
dle 20 is in the fourth position, second end 22 of door
handle 20 abuts limiting structure 15.
[0052] In this way, when door handle 20 is located at
the fourth position, limiting structure 15 can limit door
handle 20 from continuing to rotate, so as to limit door
handle 20 from overly rotating, which is convenient for
users to use. Specifically, limiting structure 15 is first pro-
trusion 151 formed in housing recess 13, and second

end 22 of door handle 20 may form second protrusion
25. First protrusion 151 abuts second protrusion 25, so
that door handle 20 can be limited from continuing to
rotate. The surface on which second protrusion 25 abuts
first protrusion 151 may be an inclined surface.
[0053] In some embodiments, when the door handle
is rotated from the first position to the fourth position, an
angular distance that the door handle travels is within the
range of 20°-24°. In other words, after door handle 20 is
rotated for an angle in the range of 20°-24°, limiting struc-
ture 15 abuts second end 22 of door handle 20. The ro-
tation angle of door handle 20 is appropriate and is con-
venient for users to operate. In an example, when door
handle 20 is rotated from the first position to the fourth
position, the angle door handle 20 has rotated may be
20°, 21°, 22°, or 24°.
[0054] Referring to FIG. 4 and FIG. 9, in some embod-
iments, transmission member 40 forms arc rack 42 con-
centrically arranged with second rotation shaft 41. Door
handle apparatus 100 for a vehicle includes gear 70 ro-
tatably arranged on support structure 10, and gear 70
meshes with arc rack 42.
[0055] In this way, transmission member 40 meshes
with gear 70 through arc rack 42 so that the rotation of
transmission member 40 can be more stable. Specifical-
ly, gear 70 is spaced apart from switch element 30 and
abutting member 61. Abutting member 61 is located be-
tween switch element 30 and abutting member 61, so
that the components of door handle apparatus 100 for a
vehicle are reasonably arranged in place, such that door
handle apparatus 100 for a vehicle is more compact.
[0056] Referring to FIG. 4, in some embodiments, door
handle apparatus 100 for a vehicle further includes sec-
ond elastic member 80 connecting support structure 10
and transmission member 40, and first elastic member
62 is used to apply a second restoring force to transmis-
sion member 40. The second restoring force enables
transmission member 40 to move to restore door handle
20 to the first position.
[0057] In this way, door handle 20 can be restored into
housing recess 13 after being rotated, which is conven-
ient for users to use. Specifically, second elastic member
80 can be a spring, an elastic block, or other elastic mem-
bers. In an embodiment of the present invention, second
elastic member 80 is a torsion spring, and the torsion
spring is sheathed on second rotation shaft 41. The tor-
sion spring can provide transmission member 40 with a
second restoring force, so that transmission member 40
can restore to the initial position, driving door handle 20
to restore to the first position and be received in housing
recess 13.
[0058] Referring to FIG. 10, in some embodiments, the
bottom surface of housing recess 13 is provided with key-
hole 16, and keyhole 16 is arranged associated with first
end 21 of door handle 20. In this way, keyhole 16 can
allow key 102 to insert into door 300 to unlock door 300
in a mechanical manner. As discussed above, when door
handle 20 is in the fourth position, the angle of door han-
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dle 20 has rotated is the largest, and meanwhile the dis-
tance between first end 21 and housing recess 13 is rel-
atively longer, so that key 102 can be inserted into key-
hole 16.
[0059] Referring to FIG. 1 again, according to an em-
bodiment of the present invention, door 300 further in-
cludes door body 310. Door handle apparatus 100 for a
vehicle is provided on door body 310. The outer surface
of door handle 20 is flush with the outer surface of door
body 310, or the outer surface of door handle 20 is re-
cessed on the outer surface of door body 310. In this
way, door handle 20 can be concealed in door 300, which
not only improves the aesthetics of door 300, but also
reduces the resistance of vehicle 200 during travel.
[0060] According to an embodiment of the present in-
vention, vehicle 200 includes body frame 210 and door
300, and door 300 is provided on body frame 210. In this
way, door handle apparatus 100 for a vehicle can make
the unlocking of door 300 of vehicle 200 more convenient,
which helps to improve the user experience.
[0061] In the description herein, the terms "some em-
bodiments", "one embodiment", "some implementa-
tions", "exemplary embodiments", "examples", "specific
examples", or "some examples" etc. mean that the spe-
cific characteristics, structures, materials, or features de-
scribed for the embodiments or examples are included
in at least one embodiment or example of the present
invention. In this disclosure, the illustrative description of
the aforementioned terms does not necessarily refer to
the same embodiment or example. Moreover, the de-
scribed specific characteristics, structures, materials, or
features can be combined in any one or more embodi-
ments or examples in a suitable manner.
[0062] In addition, terms "first," "second", etc. are only
used for illustration purposes, and cannot be construed
as indicating or implying relative importance or implicitly
indicating the number of indicated technical characteris-
tics. Therefore, the features defined with "first" and "sec-
ond" may explicitly or implicitly include at least one of
such features. In the description of the present invention,
"multiple" means at least two, such as two, three, etc.,
unless otherwise specifically defined.
[0063] Although the embodiments of the present in-
vention are shown and described, it can be understood
that the aforementioned embodiments are exemplary
and cannot be understood to limit the present invention.
Those of ordinary skills in the art can make changes,
modifications, substitutions and variations to the afore-
mentioned embodiments within the scope of the present
invention, and the scope of the present invention is de-
fined by the claims and their equivalents.

Claims

1. A door handle apparatus for a vehicle, character-
ized by:

a support structure comprising a first side and a
second side opposite to each other, wherein a
housing recess is formed on the first side;
a door handle rotatably arranged on the support
structure through a first rotation shaft, the door
handle being rotatable between a first position
and a second position, wherein in the first posi-
tion, the door handle is received in the housing
recess, and in the second position, a first end of
the door handle is outside the housing recess;
a switch element arranged on the support struc-
ture; and
a transmission member movably arranged on
the support structure and located on the second
side, wherein the transmission member is con-
nected to a second end of the door handle, when
the door handle is rotated from the first position
to the second position, the door handle drives
the transmission member to move, and when
the door handle is in the second position, the
transmission member abuts the switch element,
and the switch element generates an electric
signal for controlling unlocking of a door.

2. The door handle apparatus for a vehicle of claim 1,
wherein when the door handle is rotated from the
first position to the second position, an angular dis-
tance that the door handle travels is within the range
of 7°-13°.

3. The door handle apparatus for a vehicle of claim 1,
comprising a pushing member connecting the sec-
ond end of the door handle and the transmission
member, wherein the pushing member passes
through the support structure, and the door handle
is operable to drive the transmission member to
move via the pushing member.

4. The door handle apparatus for a vehicle of claim 1,
wherein the transmission member is rotatably ar-
ranged on the support structure through a second
rotation shaft, and the door handle is operable to
drive the transmission member to rotate.

5. The door handle apparatus for a vehicle of claim 4,
comprising an elastic member arranged on the sup-
port structure, wherein the elastic member is spaced
apart from the switch element, the door handle is
movable from the second position to a third position,
and the second position is between the first position
and the third position, and wherein during rotation of
the door handle from the second position to the third
position, the transmission member rotates and re-
mains in contact with the switch element, and when
the door handle is in the third position, the transmis-
sion member elastically abuts the elastic member.

6. The door handle apparatus for a vehicle of claim 5,
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wherein the elastic member comprises an abutting
member and a first elastic member, the abutting
member is rotatably arranged on the support struc-
ture through a third rotation shaft, the first elastic
member is connected to the abutting member, when
the door handle is in the third position, the transmis-
sion member abuts the abutting member, and the
first elastic member applies a first restoring force to
the abutting member.

7. The door handle apparatus for a vehicle of claim 5,
wherein when the door handle is rotated from the
first position to the third position, an angular distance
that the door handle travels is within the range of
14°-16°.

8. The door handle apparatus for a vehicle of claim 6,
wherein a limiting structure is provided in the housing
recess, the door handle is movable from the third
position to a fourth position, the third position is be-
tween the second position and the fourth position,
and wherein during the rotation of the door handle
from the third position to the fourth position, the trans-
mission member rotates and remains in contact with
the elastic member, and when the door handle is in
the fourth position, the second end of door handle
abuts the limiting structure.

9. The door handle apparatus for a vehicle of claim 8,
wherein when the door handle is rotated from the
first position to the fourth position, an angular dis-
tance that the door handle travels is within the range
of 20°-24°.

10. The door handle apparatus for a vehicle of claim 4,
wherein the transmission member forms an arc rack
concentrically arranged with the second rotation
shaft, the door handle apparatus comprises a gear
rotatably arranged on the support structure, and the
gear meshes with the arc rack.

11. The door handle apparatus for a vehicle of claim 1,
further comprising a second elastic member con-
necting the support structure and the transmission
member, wherein the first elastic member is operable
to apply a second restoring force to the transmission
member, and the second restoring force enables the
transmission member to move to restore the door
handle to the first position.

12. The door handle apparatus for a vehicle of claim 1,
wherein a bottom surface of the housing recess is
provided with a keyhole, and the keyhole is aligned
with the first end of the door handle.

13. A door of a vehicle, comprising:

a door body; and

a door handle apparatus for a vehicle of any one
of claims 1-12, wherein the door handle appa-
ratus is provided on the door body, and an outer
surface of the door handle is flush with an outer
surface of the door body, or the outer surface of
the door handle is recessed on the outer surface
of the door body.

14. A vehicle, comprising:

a vehicle frame, and
a door of claim 13, the door arranged on the
vehicle frame.
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