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STEERING WHEEL AND VEHICLE

FIELD

[0001] The present disclosure relates to the field of vehicles, and in particular, to a steering

wheel and avehicle.

BACKGROUND

[0002] A steering whesl is acontrol component of avehicle such asacar, which can control
adriving direction of the vehicle. Generally, the steering wheel has a fixed shape and occupies
alarge space. The driver is proneto interfere with the steering wheel when entering and exiting
a cockpit, which is not favorable to the driver’s driving experience. Therefore, how to reduce
the space occupied by the steering wheel has become a continuous technical problem for

technicians to study.

SUMMARY

[0003] The present disclosure provides a steering wheel and a vehicle.

[0004] The steering wheel of the present disclosure includes a manipulating body, a first
grip portion, and a second grip portion. Each of thefirst grip portion and the second grip portion
has two end portions opposite to each other. A first end portion of the first grip portion and a
first end portion of the second grip portion are arranged adjacent to each other and are both
rotatably connected to the manipulating body. When the first grip portion and the second grip
portion are unfolded, a second end portion of the first grip portion and a second end portion of
the second grip portion move away from each other. When the first grip portion and the second
grip portion are folded, the second end portion of the first grip portion and the second end
portion of the second grip portion move towards each other.

[0005] In the steering wheel of the present disclosure, the steering wheel can be unfolded
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or folded through arotationa connection between the manipulating body and each of the first
grip portion and the second grip portion. At the same time, the first end portion of thefirst grip
portion and the first end portion of the second grip portion are arranged adjacent to each other,
and therefore a space occupied by the steering wheel isgreatly reduced. Thus, adriver’sdriving
experience isimproved.

[0006] In some embodiments, when the first grip portion and the second grip portion arein
an unfolded state, the first end portion of the first grip portion and the first end portion of the
second grip portion abut with each other to restrict the first grip portion and the second grip
portion from moving in adirection along which the first grip portion and the second grip portion
are further unfolded.

[0007] In some embodiments, when the first grip portion and the second grip portion arein
afolded state, each of the first grip portion and the second grip portion is abutted against the
mani pulating body to restrict the first grip portion and the second grip portion from moving in
adirection along which the first grip portion and the second grip portion are further folded.
[0008] In some embodiments, the steering wheel further includes alimit assembly disposed
at the manipulating body. The limit assembly is connected to the first grip portion and the
second grip portion. When the first grip portion and the second grip portion are in an unfolded
state, the first grip portion and the second grip portion are restricted from moving in afolding
direction by the [imit assembly. When the first grip portion and the second grip portion arein a
folded state, the first grip portion and the second grip portion are restricted from moving in an
unfolding direction by the limit assembly.

[0009] In some embodiments, the limit assembly includes a movable block movable
relativeto thefirst grip portion and the second grip portion. Thefirst grip portion and the second
grip portion are restricted from moving in the folding direction by the movable block when the
first grip portion and the second grip portion are in the unfolded state.

[0010] In some embodiments, the first grip portion is provided with afirst limit portion at
the first end portion of the first grip portion, and the second grip portion is provided with a
second limit portion at the first end portion of the second grip portion. When the first grip
portion and the second grip portion are in the unfolded state, the movable block is located

between the first limit portion and the second limit portion, and the first grip portion and the
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second grip portion are restricted from moving in the folding direction by thefirst limit portion,
the second limit portion, and the movable block.

[0011] In some embodiments, thefirst [imit portion and/or the second limit portion includes
afirst protrusion.

[0012] In some embodiments, the limit assembly further includes a swing arm rotatably
disposed at the manipulating body. The swing arm is pushed to rotate by the movable block
during a movement of the movable block. The swing arm is configured to restrict the first grip
portion and the second grip portion from moving in the unfolding direction when the first grip
portion and the second grip portion are in the folded state.

[0013] In some embodiments, the swing arm includes a first arm and a second arm. The
first arm and the second arm are arranged at two opposite sides of the movable block,
respectively. The movable block is configured to push the first arm to rotate with an end of the
first arm close to the movabl e block and push the second arm to rotate with an end of the second
arm close to the movable block during the movement of the movable block. The first grip
portion is further provided with a third limit portion spaced apart from the first l[imit portion,
and the second grip portion isfurther provided with afourth limit portion spaced apart from the
second limit portion. When the first grip portion and the second grip portion are in the folded
state, an end of the first arm away from the movable block abuts with the third limit portion to
restrict the first grip portion from moving in the unfolding direction, and an end of the second
arm away from the movable block abuts with the fourth limit portion to restrict the second grip
portion from moving in the unfolding direction.

[0014] In some embodiments, the third limit portion and/or the fourth limit portion includes
a second protrusion.

[0015] In some embodiments, the steering wheel further includes a drive assembly. The
drive assembly includes adrive member and afirst transmission component. The drive member
is configured to drive the movable block to move through the first transmission component.
[0016] In some embodiments, the first transmission component includes a cam, an elastic
member, and a belt mechanism connected to the drive member and the cam. The drive member
is configured to drive the cam to rotate through the belt mechanism, to allow the cam and the

elastic member to cooperate with each other to drive the movable block to move.
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[0017] In some embodiments, the drive assembly further includes a second transmission
component. The first grip portion and the second grip portion being driven to be unfolded or
folded by the drive member through the second transmission component when the drive
member drives the movable block to move.

[0018] In some embodiments, the second transmission component includes afirst gear and
a second gear. The first gear is mounted at the first end portion of the first grip portion and
connected to the drive member. The second gear is mounted at thefirst end portion of the second
grip portion and meshed with the first gear.

[0019] In some embodiments, the drive member stops operating and rotates reversely when
load torque of the drive member exceeds 20% of rated torque.

[0020] A vehicle according to the present disclosure includes the steering wheel according
to any of the above-mentioned embodiments.

[0021] Additional aspects and advantages of the embodiments of present disclosure will be
provided at least in part in the following description, or will become apparent in part from the
following description, or can be learned from the practice of the embodiments of the present

disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] These and other aspects and advantages of embodiments of the present disclosure
will become apparent and more readily appreciated from the following descriptions made with
reference to the accompanying drawings.

[0023] FIG. 1 is a schematic structural view of a steering wheel according to an
embodiment of the present disclosure.

[0024] FIG. 2 isapartial cross-sectional view of the steering wheel in direction A of FIG.
1

[0025] FIG. 3 is a schematic structural view of a steering whedl in an unfolded state
according to an embodiment of the present disclosure.

[0026] FIG. 4 isaschematic view of a partial structure of a steering wheel in an unfolded

state according to an embodiment of the present disclosure.
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[0027] FIG. 5isan enlarged view of part | of the steering wheel of FIG. 4 at an angle.
[0028] FIG. 6 isaschematic structural view of a steering wheel in afolded state according
to an embodiment of the present disclosure.

[0029] FIG. 7 isaschematic view of apartial structure of a steering wheel in afolded state
according to an embodiment of the present disclosure.

[0030] FIG. 8 is an enlarged view of part II of the steering wheel of FIG. 7.

[0031] FIG. 9 isan enlarged view of the part | of the steering wheel of FIG. 4 at another
angle.

[0032] FIG. 10 isaschematic view of apartia structure of a steering wheel in an unfolded
state according to an embodiment of the present disclosure.

[0033] FIG. 11 is a schematic diagram of an operation principle of a drive assembly
according to an embodiment of the present disclosure.

[0034] FIG. 12 is a schematic plan view of a vehicle according to an embodiment of the
present disclosure.

[0035] Reference numerals of the components shown in the figures:

[0036] steering wheel 100; manipulating body 10; first grip portion 20; second grip portion
30; first end portion 21 of first grip portion; first end portion 31 of second grip portion; second
end portion 23 of first grip portion; second end portion 33 of second grip portion; first plate 11;
second plate 13; coupling 15; first body 25; second body 35; first abutment portion 210; second
abutment portion 310; first flange 16; second flange 17; first side surface 26; second side
surface 36; limit assembly 40; movable block 41; first [imit portion 211; second limit portion
311; first side wall 410; second side wall 411; first abutment surface 201; swing arm 43; round
rod 18; first arm 430; second arm 431; third limit portion 27; fourth limit portion 37; first end
4300 of first arm; first end 4310 of second arm; second end 4301 of the first arm; second end
4311 of the second arm; second abutment surface 301; drive assembly 50; drive member 51;
first transmission component 53; cam 530; el astic member 531; belt mechanism 533; protruding
end 5301; cam body 5303; top surface 413; second transmission component 55; first protruding
block 550; second protruding block 551; first gear 553; second gear 555; gear teeth 400; torque

sensor 56; controller 57; drive member sensor 58; vehicle 1000.
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DETAILED DESCRIPTION

[0037] Embodiments of the present disclosure are described in detail below, examples of
which are illustrated in the accompanying drawings, wherein the same or similar reference
numerals throughout represent the same or similar elements or elements with the same or
similar functions. The embodiments described below with reference to the drawings are
illustrative only, and are intended to explain rather than limit the present disclosure.

[0038] In the description of the present disclosure, it isto be understood that, terms such as
“center”, “longitudinal”, “lateral”, “length”, “width”, “thickness’, “over”, “below”, “front”,
“back”, “left”, “right”, “vertical”, “horizontal”, “top”, “bottom”, “in”, “out”, “clockwise”,
“anti-clockwise” refer to the directions and location relations which are the directions and
location relations shown in the drawings, and for describing the present disclosure and for
describing in simple, and which are not intended to indicate or imply that the device or the
elements are disposed to locate at the specific directions or are structured and performed in the
specific directions, which could not to be understood to the limitation of the present disclosure.
In addition, the terms such as “first” and “second” are used herein for purposes of description
and are not intended to indicate or imply relative importance, or to implicitly show the number
of technical features indicated. Therefore, features defined with “first” and “second” may
explicitly or implicitly include one or more of these features. In the description of the present
disclosure, “plurality of” means two or more than two, unless specified otherwise.

[0039] In the description of the embodiments of the present disclosure, unless specified or
limited otherwise, the technical terms “mounted”, *connected”, and “ coupled” are understood
broadly, such asfixed, detachable mountings, connections and couplings or integrated, and may
be mechanical or electrical mountings, connections and couplings or in mutual communication,
and also may be direct and via media indirect mountings, connections, and couplings, and
further may be inner mountings, connections and couplings of two components or interaction
relations between two components. For those skilled in the art, the specific meaning of the
above-mentioned terms in the embodiments of the present disclosure may be understood
according to specific circumstances.

[0040] In the description of the present disclosure, unless specified or limited otherwise, a
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first characteristicis“on” or “under” asecond characteristic refersto the first characteristic and
the second characteristic may be direct or via their another characteristic indirect mountings,
connections, and couplings. And, the first characteristic is “on”, “above’, “over” the second
characteristic may refer to the first characteristic is right over the second characteristic or is
diagona above the second characteristic, or just refer to the horizontal height of the first
characteristic is higher than the horizontal height of the second characteristic. The first
characteristicis“below” or “under” the second characteristic may refer to thefirst characteristic
isright over the second characteristic or is diagonal under the second characteristic, or just refer
to the horizontal height of the first characteristic is lower than the horizontal height of the
second characteristic.

[0041] Many different embodiments or examples according to the present disclosure are
used to realize different structures of the present disclosure. To simplify the present disclosure,
components and settings in specific examples are described below. Of course, they are merely
exemplary and are not intended to limit the present disclosure. Moreover, the present disclosure
may repeat reference numbers and/or reference lettersin different examples. Such repetition is
for purposes of simplicity and clarity and is in itself indicative of a relationship among the
various embodiments and/or settings discussed. In addition, the present disclosure provides
examples of various specific processes and materias, but those skilled in the art may recognize
application of other processes and/or use of other materials.

[0042] Referring to FIGS. 1 to 4, a steering wheel 100 of the present disclosure includes a
manipulating body 10, afirst grip portion 20, and a second grip portion 30. Each of the first
grip portion 20 and the second grip portion 30 has two ends opposite to each other. A first end
portion 21 of the first grip portion 20 and a first end portion 31 of the second grip portion 30
are arranged adjacent to each other and are both rotatably connected to the manipulating body
10. When the first grip portion 20 and the second grip portion 30 are unfolded, a second end
portion 23 of the first grip portion 20 and a second end portion 33 of the second grip portion 30
move away from each other. When the first grip portion 20 and the second grip portion 30 are
folded, the second end portion 23 of the first grip portion 20 and the second end portion 33 of
the second grip portion 30 move towards each other.

[0043] In the steering wheel 100 of the present disclosure, the steering wheel 100 can be
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unfolded or folded through arotational connection between the manipulating body 10 and each
of thefirst grip portion 20 and the second grip portion 30. At the sametime, thefirst end portion
21 of the first grip portion 20 and the first end portion 31 of the second grip portion 30 are
arranged adjacent to each other, and therefore a space occupied by the steering wheel 100 is
greatly reduced. Thus, adriver’s driving experience isimproved.

[0044] In one embodiment, the steering wheel 100 may be of a three-layer structure and
may be mounted at a lower trim panel of an instrument panel (not shown in the figures). The
mani pulating body 10 may include afirst plate 11 and a second plate 13. Thefirst plate 11 and
the second plate 13 are opposite to each other (that is, a projection of the first plate 11 on a
horizontal plane is consistent with a projection of the second plate 13 on the horizontal plane),
and the first grip portion 20 and the second grip portion 30 may be arranged between the first
plate 11 and the second plate 13.

[0045] The manipulating body 10 may include a coupling 15. The coupling 15 may include
a plurality of couplings. The first end portion 21 of the first grip portion 20 and the first end
portion 31 of the second grip portion 30 are an end of the first grip portion 20 connected to the
manipulating body 10 and an end of the second grip portion 30 connected to the manipulating
body 10, respectively. Each of the first end portion 21 of the first grip portion 20 and the first
end portion 31 of the second grip portion 30 may have a mounting hole, and the coupling 15
may pass through the mounting hole. The coupling 15 may have alength greater than a depth
of themounting hole. Thefirst end portion 21 of thefirst grip portion 20 and thefirst end portion
31 of the second grip portion 30 may be rotatably connected to the manipulating body 10
through the coupling 15.

[0046] The first grip portion 20 and the second grip portion 30 may include afirst body 25
and a second body 35, respectively. Thefirst body 25 is connected to the first end portion 21 of
thefirst grip portion 20 and the second end portion 23 of the first grip portion 20, and the first
end portion 21 of the first grip portion 20 and the second end portion 23 of thefirst grip portion
20 are located at two ends of the first body 25, respectively. The second body 35 is connected
to the first end portion 31 of the second grip portion 30 and the second end portion 33 of the
second grip portion 30, and thefirst end portion 31 of the second grip portion 30 and the second

end portion 33 of the second grip portion 30 are located at two ends of the second body 35,
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respectively.

[0047] Each of the second end portion 23 of the first grip portion 20 and the second end
portion 33 of the second grip portion 30 may have an angle with a corresponding one of the
first body 25 and the second body 35, to form afeature for the grip not to be released. Thus, the
driver’s driving experience isimproved.

[0048] When the first grip portion 20 and the second grip portion 30 are unfolded, the
second end portion 23 of the first grip portion 20 and the second end portion 33 of the second
grip portion 30 may move away from each other, and a movement trgjectory of the second end
portion 23 of the first grip portion 20 and a movement trajectory of the second end portion 33
of the second grip portion 30 may be in a same plane and symmetrical about a predetermined
axis. At the same time, a maximum distance between the second end portion 23 of thefirst grip
portion 20 and the second end portion 33 of the second grip portion 30 when unfolded may be
alimited distance, or float within a controllable limited range, to ensure consistent experience
for a user when used.

[0049] When the first grip portion 20 and the second grip portion 30 are folded, the second
end portion 23 of the first grip portion 20 and the second end portion 33 of the second grip
portion 30 move towards each other, and a movement trajectory of the second end portion 23
of thefirst grip portion 20 and amovement trajectory of the second end portion 33 of the second
grip portion 30 may be in a same plane and symmetrical about a predetermined axis. At the
same time, when thefirst grip portion 20 and the second grip portion 30 are folded, aminimum
distance between the second end portion 23 of the first grip portion 20 and the second end
portion 33 of the second grip portion 30 may be zero. In this case, the steering wheel 100 may
be completely accommodated in the lower trim panel of the instrument panel.

[0050] Referring to FIG. 3 and FIG. 4, in some embodiments, when the first grip portion
20 and the second grip portion 30 are in an unfolded state, the first end portion 21 of the first
grip portion 20 and the first end portion 31 of the second grip portion 30 abut with each other
to restrict the first grip portion 20 and the second grip portion 30 from moving in a direction
along which thefirst grip portion 20 and the second grip portion 30 are further unfolded.
[0051] In thisway, thefirst grip portion 20 and the second grip portion 30 may be restricted
when unfolded to a specified distance.
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[0052] In one embodiment, when unfolded to a specified distance, the first end portion 21
of the first grip portion 20 and the first end portion 31 of the second grip portion 30 tend to
move in a direction along which the first grip portion 20 and the second grip portion 30 are
further unfolded. The first end portion 21 of the first grip portion 20 and the first end portion
31 of the second grip portion 30 may include afirst abutment portion 210 and a second abutment
portion 310, respectively, and the first abutment portion 210 and the second abutment portion
310 may be completely attached to each other. Therefore, thefirst grip portion 20 and the second
grip portion 30 are restricted from moving in the direction along which the first grip portion 20
and the second grip portion 30 are further unfolded. Further, each of the first abutment portion
210 and the second abutment portion 310 may be an engineering plastic to effectively reduce
an abnormal sound generated during collision.

[0053] Referring to FIG. 2, FIG. 6, and FIG. 7, in some embodiments, when the first grip
portion 20 and the second grip portion 30 are in afolded state, each of the first grip portion 20
and the second grip portion 30 is abutted against the manipulating body 10 to restrict the first
grip portion 20 and the second grip portion 30 from moving in adirection along which the first
grip portion 20 and the second grip portion 30 are further folded.

[0054] In this way, the first grip portion 20 and the second grip portion 30 are restricted
when folded to a specified distance.

[0055] In one embodiment, the manipulating body 10 may include a flange, and the flange
may include afirst flange 16 disposed close to the first grip portion 20 and a second flange 17
disposed close to the second grip portion 30. The first grip portion 20 may include afirst side
surface 26, and the second grip portion 30 may include a second side surface 36. When the first
grip portion 20 and the second grip portion 30 are in the folded state, the first flange 16 abuts
with the first side surface 26, and the second flange 17 abuts with the second side surface 36.
Thus, thefirst grip portion 20 and the second grip portion 30 are restricted from moving in the
direction along which thefirst grip portion 20 and the second grip portion 30 are further folded.
[0056] Referring to FIG. 4, in some embodiments, the steering wheel 100 further includes
alimit assembly 40 disposed at the manipulating body 10. The limit assembly 40 is connected
to the first grip portion 20 and the second grip portion 30. When the first grip portion 20 and
the second grip portion 30 are in the unfolded state, the first grip portion 20 and the second grip

10
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portion 30 are restricted from moving in afolding direction by the limit assembly 40. When the
first grip portion 20 and the second grip portion 30 are in the folded state, the first grip portion
20 and the second grip portion 30 are restricted from moving in an unfolding direction by the
limit assembly 40.

[0057] In this way, when the first grip portion 20 and the second grip portion 30 are in the
unfolded state, the movement of the first grip portion 20 and the second grip portion 30 in the
folding direction is restricted.

[0058] In one embodiment, the limit assembly 40 may be rotatably connected to the
manipulating body 10 by the coupling 15. When the first grip portion 20 and the second grip
portion 30 are in the unfolded state, the limit assembly 40 is configured to restrict the first grip
portion 20 and the second grip portion 30 from moving in the folding direction through a
structural limit. When the first grip portion 20 and the second grip portion 30 are in the folded
state, the limit assembly 40 is configured to abut with the first side surface 26 of the first grip
portion 20 and the second side surface 36 of the second grip portion 30 through the structural
limit to restrict the first grip portion 20 and the second grip portion 30 from moving in the
unfolding direction.

[0059] Referring to FIG. 4, in some embodiments, thelimit assembly 40 includesamovable
block 41 movable relative to the first grip portion 20 and the second grip portion 30. When the
first grip portion 20 and the second grip portion 30 arein the unfolded state, thefirst grip portion
20 and the second grip portion 30 are restricted from moving in the folding direction by the
movable block 41.

[0060] In this way, when the first grip portion 20 and the second grip portion 30 are in the
unfolded state, the movable block 41 can restrict the first grip portion 20 and the second grip
portion 30 from moving in the folding direction.

[0061] In one embodi ment, the movable block 41 may move towards or away from thefirst
grip portion 20 and the second grip portion 30 in an up-down direction shown in the figures.
When the first grip portion 20 and the second grip portion 30 are in the unfolded state, the
movable block 41 may move to a position close to the first end of the first grip portion 20 and
thefirst end of the second grip portion 30 until the movable block 41 abuts with the first end of
the first grip portion 20 and the first end of the second grip portion 30. Thus, the first grip

11
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portion 20 and the second grip portion 30 are restricted from moving in the folding direction.
[0062] Referring to FIG. 4 and FIG. 5, in some embodiments, the first grip portion 20 is
provided with afirst limit portion 211 at the first end portion 21 of the first grip portion 20, and
the second grip portion 30 is provided with a second limit portion 311 at the first end portion
31 of the second grip portion 30. When the first grip portion 20 and the second grip portion 30
are in the unfolded state, the movable block 41 is located between the first limit portion 211
and the second limit portion 311, and the first grip portion 20 and the second grip portion 30
are restricted from moving in the folding direction by the first limit portion 211, the second
limit portion 311, and the movable block 41.

[0063] In this way, the movement of thefirst grip portion 20 and the second grip portion 30
in the folding direction can be restricted by the first limit portion 211, the second limit portion
311, and the movable block 41.

[0064] In one embodiment, the first limit portion 211 may be disposed at the first end
portion 21 of thefirst grip portion 20 and protrude from thefirst side surface 26 of thefirst grip
portion 20, and the second limit portion 311 may be disposed at the first end portion 31 of the
second grip portion 30 and protrude from the second side surface 36 of the second grip portion
30.

[0065] The movable block 41 may include afirst side wall 410 and a second side wall 411.
When the first grip portion 20 and the second grip portion 30 are in the unfolded state, the
movable block 41 islocated between thefirst limit portion 211 and the second limit portion 311,
that is, the first limit portion 211 and the second limit portion 311 abut with the first side wall
410 and the second side wall 411 of the movable block 41, respectively.

[0066] In another embodiment, the first limit portion 211 may be disposed at the first end
portion 21 of thefirst grip portion 20 and recessed into the first side surface 26 of the first grip
portion 20, and the second limit portion 311 may be disposed at the first end portion 31 of the
second grip portion 30 and recessed into the second side surface 36 of the second grip portion
30.

[0067] A depth of the first limit portion 211 recessed into the first side surface 26 of the
first grip portion 20 and a depth of the second limit portion 311 recessed into the second side

surface 36 of the second grip portion 30 is smaller than a thickness of the first grip portion 20
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and a thickness of the second grip portion 30, respectively. When the first grip portion 20 and
the second grip portion 30 are in the unfolded state, the movable block 41 is located between
the first limit portion 211 and the second limit portion 311, that is, the first side wall 410 and
the second side wall 411 of the movable block 41 abut with the first limit portion 211 and the
second limit portion 311, respectively.

[0068] It is worth noting that the structural shape of the first limit portion 211 and the
structural shape of the second limit portion 311 are not limited in the present disclosure, aslong
as thefirst limit portion 211 and the second limit portion 311 can restrict the first grip portion
20 and the second grip portion 30 from moving in the folding direction when the first grip
portion 20 and the second grip portion 30 are in the unfolded state.

[0069] Referring to FIG. 4 and FIG. 5, in some embodiments, the first limit portion 211
and/or the second limit portion 311 include afirst protrusion.

[0070] In this way, when the first grip portion 20 and the second grip portion 30 are in the
unfolded state, the first protrusion can restrict the first grip portion 20 and the second grip
portion 30 from moving in the folding direction.

[0071] In one embodiment, the first protrusion may include a first abutment surface 201.
When the first grip portion 20 and the second grip portion 30 are in the unfolded state, the
movable block 41 moves towards the first end of the first grip portion 20 and the first end of
the second grip portion 30 until the first side wall 410 and the second side wall 411 of the
movable block 41 abut with the first abutment surface 201 of the first protrusion.

[0072] Referring to FIG. 7 and FIG. 8, in some embodiments, the limit assembly 40 further
includes a swing arm 43 rotatably disposed at the manipulating body 10. The swing arm 43 is
pushed to rotate by the movable block 41 during a movement of the movable block 41. The
swing arm 43 is configured to restrict the first grip portion 20 and the second grip portion 30
from moving in the unfolding direction when the first grip portion 20 and the second grip
portion 30 arein the folded state.

[0073] In this way, when the first grip portion 20 and the second grip portion 30 are in the
folded state, the swing arm 43 can restrict the first grip portion 20 and the second grip portion
30 from moving in the unfolding direction.

[0074] In one embodiment, the swing arm 43 may include a mounting hole, the
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manipulating body 10 may include a round rod 18 passing through the mounting hole. The
swing arm 43 may be rotatably connected to the manipulating body 10 through the round rod
18 and the mounting hole. The swing arm 43 may abut with the first side wall 410 and the
second side wall 411 of the movable block 41, and may rotate with the movement of the
movable block 41. When the first grip portion 20 and the second grip portion 30 are in the
folded state, the swing arm 43 abuts with the first side surface 26 of the first grip portion 20
and the second side surface 36 of the second grip portion 30 to restrict the first grip portion 20
and the second grip portion 30 from moving in the unfolding direction.

[0075] Referring to FIG. 7, FIG. 8, and FIG. 9, in some embodiments, the swing arm 43
includes afirst arm 430 and a second arm 431. The first arm 430 and the second arm 431 are
arranged at two opposite sides of the movable block 41, respectively. The movable block 41 is
configured to push the first arm 430 to rotate with an end of the first arm 430 close to the
movable block 41 and push the second arm 431 to rotate with an end of the second arm 431
close to the movable block 41 during the movement of the movable block 41. The first grip
portion 20 is provided with athird limit portion 27 spaced apart from thefirst limit portion 211,
and the second grip portion 30 is provided with afourth limit portion 37 spaced apart from the
second limit portion 311. When the first grip portion 20 and the second grip portion 30 are in
the folded state, an end of the first arm 430 away from the movable block 41 abuts with the
third limit portion 27 to restrict the first grip portion 20 from moving in the unfolding direction,
and an end of the second arm 431 away from the movable block 41 abuts with the fourth limit
portion 37 to restrict the second grip portion 30 from moving in the unfolding direction.

[0076] In this way, when the first grip portion 20 and the second grip portion 30 are in the
folded state, the first arm 430 and the second arm 431 can restrict the first grip portion 20 and
the second grip portion 30 from moving in the unfolding direction, respectively.

[0077] In one embodiment, the swing arm 43 may include afirst arm 430 and a second arm
431. The first arm 430 and the second arm 431 may be arranged at two opposite sides of the
movable block 41, respectively. Each of the first arm 430 and the second arm 431 may be
connected to the manipulating body 10 through the round rod 18 and the mounting hole. The
first arm 430 may include a first end 4300 of the first arm 430, and the second arm 431 may

include afirst end 4310 of the second arm 431. During the movement of the movable block 41,
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thefirst side wall 410 and the second side wall 411 of the movable block 41 may push the first
end 4300 of the first arm 430 and the first end 4310 of the second arm 431, respectively, to
alow the first arm 430 and the second arm 431 to rotate around the round rod 18.

[0078] In one embodiment, the third limit portion 27 may be spaced apart from the first
limit portion 211 and protrude from the first side surface 26 of the first grip portion 20, and the
fourth limit portion 37 may be spaced apart from the second limit portion 311 and protrude
from the second side surface 36 of the second grip portion 30.

[0079] In another embodiment, the third limit portion 27 may be spaced apart from thefirst
limit portion 211 and recessed into the first side surface 26 of the first grip portion 20, and the
fourth limit portion 37 may be spaced apart from the second limit portion 311 and recessed into
the second side surface 36 of the second grip portion 30.

[0080] Thefirst arm 430 may include asecond end 4301 of the first arm 430, and the second
arm 431 may include a second end 4311 of the second arm 431. When the first grip portion 20
and the second grip portion 30 are in the folded state, the second end 4301 of the first arm 430
abuts with the third limit portion 27 to restrict the first grip portion 20 from moving in the
unfolding direction, and the second end 4311 of the second arm 431 abuts with the fourth limit
portion 37 to restrict the second grip portion 30 from moving in the unfolding direction.

[0081] Referringto FIG. 7, FIG. 8, and FIG. 9, in some embodiments, the third limit portion
27 and/or the fourth limit portion 37 include a second protrusion.

[0082] In this way, when the first grip portion 20 and the second grip portion 30 are in the
folded state, the second protrusion can restrict the first grip portion 20 and the second grip
portion 30 from moving in the unfolding direction.

[0083] In one embodiment, the second protrusion may include a second abutment surface
301. When the first grip portion 20 and the second grip portion 30 are in the folded state, the
movable block 41 pushes the first end 4300 of the first arm 430 and the first end 4310 of the
second arm 431 to rotate, to drive the second end 4301 of the first arm 430 and the second end
4311 of the second arm 431 to rotate, respectively. The second end 4301 of the first arm 430
and the second end 4311 of the second arm 431 move in the unfolding direction of thefirst grip
portion 20 and the second grip portion 30, to allow the second end 4301 of the first arm 430

and the second end 4311 of the second arm 431 to abut with the second abutment surface 301
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of the second protrusion.

[0084] Referring to FIG. 9 and FIG. 10, in some embodiments, the steering wheel 100
includes a drive assembly 50. The drive assembly 50 includes a drive member 51 and a first
transmission component 53. The drive member 51 is configured to drive the movable block 41
to move through the first transmission component 53.

[0085] In this way, the drive assembly 50 can drive the movable block 41 to move. As a
result, the movable block 41 can restrict the positions of thefirst grip portion 20 and the second
grip portion 30 in the different states.

[0086] In one embodiment, the drive assembly 50 may be disposed at the manipulating
body 10 through the coupling 15, and the drive assembly 50 may be configured to drive the
movable block 41 to move to restrict the positions of the first grip portion 20 and the second
grip portion 30 in the different states. The drive member 51 may be any motor or a customized
motor available in the related art. A specific model of the drive member 51 is not limited in the
present disclosure. The drive member 51 only needs to be able to drive the steering wheel 100
to be unfolded or folded to the specified position within the predetermined range. The drive
member 51 may drive the first transmission component 53 to move in different directions
through aforward rotation and reverse rotation of the drive member 51.

[0087] Referring to FIG. 8, FIG. 9, and FIG. 10, in some embodiments, the first
transmission component 53 includes a cam 530, an elastic member 531, and a belt mechanism
533. The belt mechanism 533 is connected to the drive member 51 and the cam 530. The drive
member 51 is configured to drive the cam 530 to rotate through the belt mechanism 533, to
allow the cam 530 and the el astic member 531 to cooperate with each other to drive the movable
block 41 to move.

[0088] In this way, the movable block 41 is driven to move by the first transmission
component 53. As a result, the movable block 41 can restrict the positions of the first grip
portion 20 and the second grip portion 30 in the different states.

[0089] In one embodiment, when the first grip portion 20 and the second grip portion 30
are in the folded state, the cam 530 is spaced apart from the movable block 41, and the elastic
member 531 isfixedly connected to the movable block 41. In this case, the elastic member 531

applies an upward force to the movable block 41, and therefore the movable block 41 moves

16



10

15

20

25

30

upwardsto push the first end 4300 of the first arm 430 and the first end 4310 of the second arm
431 to rotate, which in turn drives the second end 4301 of the first arm 430 and the second end
4311 of the second arm 431 to rotate, until the second end 4301 of the first arm 430 and the
second end 4311 of the second arm 431 abut with the third limit portion 27 and the fourth limit
portion 37, respectively. Thus, the first grip portion 20 and the second grip portion 30 are
restricted from moving in the unfolding direction. The elastic member 531 may be a component
in the related art or a customized component, and the type of the elastic member 531 is not
limited in the present disclosure.

[0090] The cam 530 may include a protruding end 5301 and a cam body 5303, and the
movable block 41 may include atop surface 413. When the first grip portion 20 and the second
grip portion 30 are in the unfolded state, the cam 530 is connected to the belt mechanism 533,
and the drive member 51 drives the cam 530 to rotate through the belt mechanism 533. The
protruding end 5301 of the cam 530 abuts against the top surface 413 of the movable block 41,
and therefore the movable block 41 moves downwards. Then, the movable block 41 abuts
against the first grip portion 20 and the second grip portion 30 to restrict the first grip portion
20 and the second grip portion 30 from moving in the folding direction. The belt mechanism
533 may be a component in the related art or a customized component, and the type of the belt
mechanism 533 is not limited in the present disclosure.

[0091] Referring to FIG. 8 and FIG. 10, in some embodiments, the drive assembly 50
further includes a second transmission component 55. The first grip portion 20 and the second
grip portion 30 is driven to be unfolded or folded by the drive member 51 through the second
transmission component 55 when the drive member 51 drives the movable block 41 to move.
[0092] In this way, the second transmission component 55 can drive the first grip portion
20 and the second grip portion 30 to be unfolded or folded.

[0093] In one embodiment, the second transmission component 55 may be connected to the
drive member 51 by the coupling 15, and the drive member 51 may be configured to drive the
second transmission component 55 through the coupling 15. The second transmission
component 55 may include afirst protruding block 550 and a second protruding block 551. The
first protruding block 550 may be embedded in the first grip portion 20, and the second
protruding block 551 may be embedded in the second grip portion 30. As a result, when the
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first protruding block 550 and the second protruding block 551 rotate, the first grip portion 20
and the second grip portion 30 may be driven to rotate. Then, the second transmission
component 55 may in turn drive the first grip portion 20 and the second grip portion 30 to be
unfolded or folded.

[0094] Referring to FIG. 8 and FIG. 9, in some embodiments, the second transmission
component 55 includes afirst gear 553 and a second gear 555. The first gear 553 is mounted at
the first end portion 21 of the first grip portion 20 and connected to the drive member 51. The
second gear 555 is mounted at the first end portion 31 of the second grip portion 30 and meshed
with thefirst gear 553.

[0095] In thisway, the first grip portion 20 and the second grip portion 30 can be unfolded
or folded by meshing the first gear 553 with the second gear 555.

[0096] In one embodiment, the drive member 51 may drive the first gear 553 to rotate
through the coupling 15, and the first gear 553 may be connected to the belt mechanism 533
and may drive the cam 530 to rotate through the belt mechanism 533. At the same time, thefirst
gear 553 drives the second gear 555 to rotate synchronously by meshing the first gear 553 with
the second gear 555. Further, the first gear 553 may include gear teeth 400 facing away from
thefirst grip portion 20, and the second gear 555 may include gear teeth 400 facing away from
the second grip portion 30. The gear teeth 400 are arranged on a circumference of each of the
first gear 553 and the second gear 555 and do not exceed beyond 1/2 of the circumference.
[0097] Thefirst protruding block 550 may be disposed at an end of thefirst gear 553 facing
away from the gear teeth 400, and the second protruding block 551 may be disposed at an end
of the second gear 555 facing away from the gear teeth 400. The first protruding block 550 and
the second protruding block 551 are connected to the first gear 553 and the second gear 555,
respectively. The first protruding block 550 and the first gear 553 may be integrally formed,
and the second protruding block 551 and the second gear 555 may be integrally formed. The
first gear 553 and the second gear 555 drive the first protruding block 550 and the second
protruding block 551 to rotate, respectively, and the first protruding block 550 and the second
protruding block 551 rotate to drive the first grip portion 20 and the second grip portion 30 to
rotate, respectively. Thus, the second transmission component 55 may drive the first grip

portion 20 and the second grip portion 30 to be unfolded or folded.
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[0098] It isworth noting that in the present disclosure, the belt mechanism 533 isnot limited
to be connected only to the first gear 553. Alternatively, the belt mechanism 533 may be
connected to any one of the first gear 553 and the second gear 555, as long as the first grip
portion 20 and the second grip portion 30 can be unfolded or folded. At the same time, the
transmission structure of the drive assembly 50 is not limited in the present disclosure. For
example, the belt mechanism 533 may be replaced with severa driving and driven gears
meshing with each other, to drive the cam 530 to rotate to allow the movable block 41 to move
upwards and downwards, and further to drive the first grip portion 20 and the second grip
portion 30 to be unfolded or folded.

[0099] Referringto FIG. 2, FIG. 5, FIG. 8, FIG. 9, and FIG. 11, in some embodiments, the
drive member 51 stops operating and rotates reversely when load torque of the drive member
51 exceeds 20% of rated torque.

[00100] Inthisway, the steering wheel 100 can have an anti-pinch function and prevent the
drive member 51 from stalling.

[00101] In one embodiment, the drive assembly 50 may further include a torque sensor 56,
acontroller 57, and a drive member sensor 58. When the torque sensor 56 detects that the load
torque of the drive member 51 exceeds 20% of the rated torque, the torque sensor 56 transmits
information to the controller 57 in real time, and the controller 57 outputs an instruction to the
drive member 51 to allow the drive member 51 to stop operating and reversely move back to
theinitial position. At the same time, the drive member sensor 58 feeds back the position of the
drive member 51 to the controller 57, thereby realizing the anti-pinch function and preventing
amotor from stalling to protect the motor.

[00102] Whenthefirst grip portion 20 and the second grip portion 30 are unfolded, the drive
member 51 may rotate counterclockwise and drive the first gear 553 to drive the cam 530 to
rotate through the belt mechanism 533. When the cam 530 rotates to a predetermined position,
the protruding end 5301 abuts against the top surface 413 of the movable block 41, alowing
the movable block 41 to move downwards until the movable block 41 abuts against the first
limit portion 211 and the second limit portion 311. In thisway, the first grip portion 20 and the
second grip portion 30 are restricted from moving in the folding direction.

[00103] At the same time, the first gear 553 drives the second gear 555 to rotate, which in
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turn drives the first protruding block 550 and the second protruding block 551 to rotate. As the
first protruding block 550 and the second protruding block 551 rotate, thefirst protruding block
550 and the second protruding block 551 may drive the first grip portion 20 and the second grip
portion 30 to rotate, until the first abutment portion 210 and the second abutment portion 310
are completely attached to each other. In this way, the first grip portion 20 and the second grip
portion 30 are restricted from moving in the unfolding direction.

[00104] When thefirst grip portion 20 and the second grip portion 30 are folded, the drive
member 51 may rotate clockwise and drive the first gear 553 to drive the cam 530 to rotate
through the belt mechanism 533. When the cam 530 rotates to a predetermined position, the
protruding end 5301 is disengaged from the top surface 413 of the movable block 41, and
therefore the movable block 41 moves upwards under the action of the elastic member 531.
[00105] At the same time, the elastic member 531 applies an upward force to the movable
block 41, to allow thefirst side wall 410 and the second side wall 411 of the movable block 41
to push the first end 4300 of the first arm 430 and the first end 4310 of the second arm 431,
respectively. As aresult, the first arm 430 and the second arm 431 may rotate around the round
rod 18, which in turn drives the second end 4301 of the first arm 430 and the second end 4311
of the second arm 431 to rotate, until the second end 4301 of the first arm 430 and the second
end 4311 of the second arm 431 abut with the third limit portion 27 and the fourth limit portion
37, respectively. In this way, the first grip portion 20 and the second grip portion 30 are
restricted from moving in the unfolding direction.

[00106] At the same time, the first gear 553 drives the second gear 555 to rotate, which in
turn drives the first protruding block 550 and the second protruding block 551 to rotate. As the
first protruding block 550 and the second protruding block 551 rotate, thefirst protruding block
550 and the second protruding block 551 may drive the first grip portion 20 and the second grip
portion 30 to rotate, until the first flange 16 abuts with the first side surface 26 and the second
flange 17 abuts with the second side surface 36. In this way, the first grip portion 20 and the
second grip portion 30 are restricted from moving in the folding direction.

[00107] Referringto FIG. 8to FIG. 12, avehicle 1000 of the present disclosure includes the
steering wheel 100 according to any one of the above-mentioned embodiments.

[00108] Inthisway, aspace occupied by the steering wheel 100 in the vehicle 1000 isgreatly
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reduced, which facilitates improving the driver’s driving experience.

[00109]  In one embodiment, the vehicle 1000 may be avehicle. When the vehicle is started,
the steering whedl 100 is extended from a lower trim panel of an instrument panel. When the
steering wheel 100 is extended to 20% of a stroke from a nominal position (or a memory
position) of the steering wheel 100, an unfolding function of the steering wheel 100 is activated
(i.e., the first grip portion 20 and the second grip portion 30 move in the unfolding direction).
It can be understood that the nominal position of the steering wheel 100 refers to an initial
position of the steering wheel 100 mounted in the lower trim panel of the instrument panel, and
the 20% of the stroke may be 20% of the entire extension stroke of the steering wheel 100
extending from the lower trim panel of the instrument panel. The drive member 51 may drive
thefirst gear 553 to rotate through the coupling 15, and therefore the first gear 553 in turn drives
the second gear 555 to rotate. Thus, the first grip portion 20 and the second grip portion 30 are
unfolded.

[00110] When the vehicleisturned off, the drive member 51 may, through the coupling 15,
drive the first gear 553 to rotate reversely, differently from the rotation during the starting of
the vehicle, and therefore the first gear 553 in turn drives the second gear 555 to rotate. Thus,
thefirst grip portion 20 and the second grip portion 30 are folded, and finally the steering wheel
100 is accommodated into the lower trim panel of the instrument panel.

[00111] Inthe description of this specification, descriptions with reference to the terms “an
embodiment”, “some embodiments’, “an exemplary embodiment”, “an exampl€e’, “a specific
example’, or “some examples’ etc.,, mean that specific features, structure, materials or
characteristics described in conjunction with the embodiment or example areincluded in at | east
one embodiment or example of the present disclosure. The appearances of the above phrasesin
various places throughout this specification are not necessarily referring to the same
embodiment or example of the present disclosure. Furthermore, the particular features,
structures, materials, or characteristics may be combined in any suitable manner in one or more
embodiments or examples.

[00112]  Although embodiments of the present disclosure have beenillustrated and described,
it is conceivable for those of ordinary skill in the art that various changes, modifications,

replacements, and variations can be made to these embodiments without departing from the
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defined by the claims as appended and their equivalents.
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What is claimed is:

1. A steering wheel, comprising:

amanipulating body; and

afirst grip portion and a second grip portion, each of the first grip portion and the second
grip portion having two end portions opposite to each other, afirst end portion of thefirst grip
portion and afirst end portion of the second grip portion being arranged adjacent to each other
and both rotatably connected to the manipulating body, wherein:

when the first grip portion and the second grip portion are unfolded, a second end portion
of the first grip portion and a second end portion of the second grip portion move away from
each other; and

when the first grip portion and the second grip portion are folded, the second end portion
of the first grip portion and the second end portion of the second grip portion move towards
each other.

2. The steering wheel according to claim 1, wherein when the first grip portion and the
second grip portion are in an unfolded state, the first end portion of the first grip portion and
the first end portion of the second grip portion abut with each other to restrict the first grip
portion and the second grip portion from moving in adirection along which thefirst grip portion
and the second grip portion are further unfolded.

3. The steering wheel according to claim 1, wherein when the first grip portion and the
second grip portion arein afolded state, each of thefirst grip portion and the second grip portion
is abutted against the manipulating body to restrict the first grip portion and the second grip
portion from moving in adirection along which the first grip portion and the second grip portion
are further folded.

4. The steering wheel according to claim 1, further comprising a limit assembly disposed
at the manipulating body, the limit assembly being connected to the first grip portion and the
second grip portion, wherein:

when the first grip portion and the second grip portion are in an unfolded state, the first
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grip portion and the second grip portion are restricted from moving in afolding direction by the
limit assembly; and

when the first grip portion and the second grip portion are in afolded state, the first grip
portion and the second grip portion are restricted from moving in an unfolding direction by the
limit assembly.

5. The steering wheel according to clam 4, wherein the limit assembly comprises a
movable block movable relative to the first grip portion and the second grip portion, the first
grip portion and the second grip portion being restricted from moving in the folding direction
by the movable block when the first grip portion and the second grip portion are in the unfolded
State.

6. The steering wheel according to claim 5, wherein:

thefirst grip portion is provided with afirst limit portion at the first end portion of thefirst
grip portion, and the second grip portion is provided with a second limit portion at the first end
portion of the second grip portion; and

when the first grip portion and the second grip portion are in the unfolded state, the
movable block is located between the first limit portion and the second limit portion, and the
first grip portion and the second grip portion are restricted from moving in the folding direction
by thefirst limit portion, the second limit portion, and the movable block.

7. The steering wheel according to claim 6, wherein thefirst limit portion and/or the second
limit portion comprises afirst protrusion.

8. The steering wheel according to claim 6, wherein the limit assembly further comprises
aswing arm rotatably disposed at the manipulating body, the swing arm being pushed to rotate
by the movable block during a movement of the movable block, and the swing arm being
configured to restrict the first grip portion and the second grip portion from moving in the
unfolding direction when the first grip portion and the second grip portion are in the folded
State.

9. The steering wheel according to claim 8, wherein:

the swing arm comprises afirst arm and a second arm that are respectively arranged at two
opposite sides of the movable block, the movable block being configured to push the first arm

to rotate with an end of the first arm close to the movable block and push the second arm to
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rotate with an end of the second arm close to the movable block during the movement of the
movabl e block;

the first grip portion is further provided with a third limit portion spaced apart from the
first limit portion, and the second grip portion is further provided with a fourth limit portion
spaced apart from the second limit portion; and

when thefirst grip portion and the second grip portion are in the folded state, an end of the
first arm away from the movable block abuts with the third limit portion to restrict the first grip
portion from moving in the unfolding direction, and an end of the second arm away from the
movable block abuts with the fourth limit portion to restrict the second grip portion from
moving in the unfolding direction.

10. The steering wheel according to claim 9, wherein the third limit portion and/or the
fourth limit portion comprises a second protrusion.

11. The steering wheel according to claim 5, further comprising adrive assembly, thedrive
assembly comprising a drive member and a first transmission component, the drive member
being configured to drive the movable block to move through the first transmission component.

12. The steering wheel according to claim 11, wherein the first transmission component
comprises acam, an elastic member, and a belt mechanism connected to the drive member and
the cam, the drive member being configured to drive the cam to rotate through the belt
mechanism, to allow the cam and the elastic member to cooperate with each other to drive the
movable block to move.

13. The steering whedl according to clam 11, wherein the drive assembly further
comprises a second transmission component, the first grip portion and the second grip portion
being driven to be unfolded or folded by the drive member through the second transmission
component when the drive member drives the movable block to move.

14. The steering wheel according to claim 13, wherein the second transmission component
comprises:

afirst gear mounted at the first end portion of the first grip portion and connected to the
drive member; and

a second gear mounted at the first end portion of the second grip portion and meshed with

thefirst gear.
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15. The steering wheel according to claim 13, wherein the drive member stops operating
and rotates reversely when load torque of the drive member exceeds 20% of rated torque.

16. A vehicle, comprising the steering wheel according to any one of claims 1 to 15.
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