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(54) FOLDING CHASSIS AND FOLDING BICYCLE

(57) A folding frame and a folding vehicle are provid-
ed. The folding frame includes a cross beam, a pillar, and
a supporting column; the cross beam includes a front
beam and a rear beam. A rear-end bottom of the front
beam is rotationally connected to a front-end bottom of
the rear beam so that the two can be vertically folded.
An angle between a rotational axis of the front beam and
a central axis of the rear beam is an acute angle. The
supporting column includes a front column and a rear
column, the front column is inserted in the front beam to
cooperate, the front column is rotationally connected to
the rear column, and the rear column is rotationally con-
nected to the pillar. The front beam and the rear beam
are vertically folded, and then they will not spontaneously
rotate to fold in the riding process, possessing relatively
good reliability. A front end of the front column is inserted
in the front beam, and supports below the front beam,
thus the cross beam can be positioned in the unfolded
state and will not be flipped downwards. The cross beam,
the pillar, and the supporting column define a triangular
shape, which can ensure the stability of the whole frame.
When the rear column and the front column are rotated,
the front column and the rear column can be bent rela-
tively, the front column can be pulled out from the front
beam, and the front beam is flipped downwards, then the
frame can be folded, being simple in operation and con-
venient in use.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to the field of
transportation means, and particularly to a folding frame
and a folding vehicle.

BACKGROUND

[0002] For folding frames in the prior art, the frame is
usually horizontally rotated to fold, so that front and rear
wheels are folded from left and right, thus reducing the
space occupied. This folding manner requires fixation
after the frame is unfolded so as to prevent sideway shak-
ing in a riding process. Since vibration will occur in the
riding process, a fixed structure is easy to loosen, so as
to bring about safety risks. Moreover, the operation of
the fixed structure is relatively complex, and is not ben-
eficial to use. Furthermore, this folding structure lacks
effective support in an unfolded state, and the stability
thereof is relatively poor.

SUMMARY

[0003] A technical problem to be solved by the present
disclosure is to provide a folding frame and a folding ve-
hicle, with reliable stability and simple and convenient
operation as well.
[0004] In order to solve the above technical problem,
in one aspect, an embodiment of the present disclosure
provides a folding frame, including a cross beam, a pillar,
and a supporting column, wherein the cross beam in-
cludes a front beam and a rear beam. A rear-end bottom
of the front beam is rotationally connected to a front-end
bottom of the rear beam so that the two can be vertically
folded. Moreover, an angle between a rotational axis of
the front beam and a central axis of the rear beam is an
acute angle. The supporting column includes a front col-
umn and a rear column, the front column is inserted in
the front beam to cooperate, a rear end of the front column
and the front end of the rear column are rotationally con-
nected so that the two can be folded, and the rear column
and the pillar are rotationally connected.
[0005] When the folding frame is in an unfolded state,
the rear end of the front beam abuts against the front end
of the rear beam, the front end of the front column is
inserted in the front beam, and supports below the front
beam, the cross beam, the pillar, and the supporting col-
umn define a triangular shape;
[0006] When the folding frame is in a folded state, the
front column is rotated relative to the rear column to a
state in which it is separated from the front beam, and
the front beam is rotated relative to the rear beam to the
side of the pillar.
[0007] In the above, the front beam and the rear beam
are connected through a folding mechanism, the folding
mechanism includes two hinges, the two hinges are ro-

tationally connected, and the two hinges are respectively
fixed onto a rear-end face of the front beam and a front-
end face of the rear beam, in the folded state of the folding
frame, a plane where the hinge is located is perpendicular
to the central axis of the rear beam; an angle between a
rotation shaft between the two hinges and the plane
where the hinge is located is an acute angle, and the
rotation shaft between the two hinges forms a rotation
shaft between the front beam and the rear beam.
[0008] In the above, the front column and the front
beam are inserted together through an insertion mech-
anism, the insertion mechanism includes an insertion col-
umn and an insertion groove, the insertion column is pro-
vided with a frustum-shaped structure on a top end, one
end of the frustum-shaped structure with a relatively big
diameter is fixedly connected to the insertion column,
and at a place where the frustum-shaped structure is
connected to the insertion column, the frustum-shaped
structure has a bigger diameter than the insertion col-
umn.
[0009] The bottom end of the insertion column is fixedly
connected to the front end of the front column, and the
insertion groove is arranged on the front beam.
[0010] Alternatively, the bottom end of the insertion col-
umn is fixedly connected to the front beam, and the in-
sertion groove is arranged on the front end of the front
column.
[0011] In the above, in a case where the insertion
groove is arranged on the front beam, the front beam is
arranged with a positioning column thereon, the insertion
groove is arranged on the positioning column. When the
folding frame is in the unfolded state, the positioning col-
umn, the insertion column, and the front column are lo-
cated on the same axis.
[0012] In the above, a positioning mechanism capable
of positioning the front column and the rear column on a
same axis is provided between the front column and the
rear column.
[0013] In the above, the front column and the rear col-
umn are rotationally connected therebetween through a
rotation mechanism. The rotation mechanism includes a
first rotating element and a second rotating element in
rotational connection. The positioning mechanism in-
cludes a positioning protrusion and a positioning recess
cooperating with each other. The positioning protrusion
is provided on the first rotating element, the positioning
recess is provided on the second rotating element. When
the folding frame is in an unfolded state, the positioning
protrusion is positioned in the positioning recess, and
when the folding frame is in the folded state, the posi-
tioning protrusion is moved to the outside of the position-
ing recess.
[0014] The first rotating element is fixed onto the rear
column; correspondingly, the second rotating element is
fixed onto the front column.
[0015] Alternatively, the first rotating element is fixed
onto the front column, and correspondingly, the second
rotating element is fixed onto the rear column.
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[0016] In the above, the second rotating element is in
a U shape, and the first rotating element is rotationally
connected between two supporting arms of the second
rotating elements. The positioning recess is provided a
place where two supporting arms of the second rotating
elements are connected. The positioning protrusion is
provided on an end face of the first rotating element facing
the second rotating element.
[0017] In the above, the rotation mechanism is further
provided thereon with a one-way limit structure for ena-
bling the supporting column to be bent unidirectionally,
in other words, to be bend one-way only.
[0018] In the above, the first rotating element includes
a base and a connecting arm, which connecting arm is
fixed in a middle position of the base. The connecting
arm is rotationally connected between two supporting
arms of the second rotating element. The base is fixedly
connected to the rear column or the front column.
[0019] A limit protrusion is provided on a surface of the
base facing the second rotating element, and the limit
protrusion is located below the second rotating element,
the limit protrusion forms the one-way limit structure.
[0020] In the above, a rotation shaft between the pillar
and the rear column is parallel to a rotation shaft between
the front column and the rear column.
[0021] In the above, the rotation shaft between the front
column and the rear column is simultaneously perpen-
dicular to a central axis of the rear beam and the central
axis of the pillar.
[0022] In the above, a connecting element is fixed on
the pillar, two clamping elements are provided on the
connecting element, and the rear column is rotationally
connected between the two clamping elements. The fold-
ing frame further includes a rear wheel bracket, which
rear wheel bracket includes two cross bars. The two cross
bars are respectively fixed on two sides of the pillar, and
are both fixedly connected to the connecting element.
[0023] In the other aspect, the present disclosure pro-
vides a folding vehicle, including the folding frame men-
tioned above.
[0024] For the folding frame and the folding vehicle pro-
vided in the present disclosure, the front beam and the
rear beam are vertically folded, and then they will not
spontaneously rotate to fold in the riding process, pos-
sessing relatively good reliability. The front end of the
front column is inserted in the front beam, supports below
the front beam, and with the supporting effect of the sup-
porting column on the front beam, the cross beam can
be positioned in the unfolded state and will not be flipped
downwards. The cross beam, the pillar, and the support-
ing column define a triangular shape, which can ensure
the stability of the whole frame. When the rear column
and the front column are rotated, the front column and
the rear column can be bent relatively, the front column
can be pulled out from the front beam, and the front beam
is flipped downwards, then the frame can be folded, being
simple in operation and convenient in use.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] In order to illustrate the technical solutions of
embodiments of the present disclosure or the prior art
more clearly, the accompanying drawings which need to
be used in the description of the embodiments or the prior
art will be briefly described. Apparently, the accompany-
ing drawings described in the following are merely for
some embodiments of the present disclosure, and a per-
son ordinarily skilled in the art still can obtain other ac-
companying drawings according to these accompanying
drawings without any creative effort.

FIG. 1 is a structural schematic diagram of a folding
frame provided in an embodiment of the present dis-
closure in an unfolded state.
FIG. 2 is a structural schematic diagram of the folding
frame of FIG. 1 in the unfolded state from another
angle.
FIG. 3 is a structural schematic diagram of the folding
frame of FIG. 1 in the unfolded state from a further
angle.
FIG. 4 is a structural schematic diagram of the folding
frame of FIG. 1 in the unfolded state from yet another
angle.
FIG. 5 is an enlarged view of place A in FIG. 4.
FIG. 6 is a structural schematic diagram of a sup-
porting column, after being bent, of the folding frame
provided in the present disclosure.
FIG. 7 is an enlarged view of place B in FIG.6.
FIG. 8 is a structural schematic diagram of a folding
frame provided in the present disclosure in a folded
state.
FIG. 9 is a structural schematic diagram of the folding
frame of FIG. 8 in the folded state from another angle.
FIG. 10 is a structural schematic diagram of the fold-
ing frame of FIG. 8 in the unfolded state from a further
angle.
FIG. 11 is a structural schematic diagram of the fold-
ing frame of FIG. 8 in the unfolded state from yet
another angle.
FIG. 12 is a bottom view of the folding frame of FIG.
8 in the folded state.
FIG. 13 is a front view of the folding frame of FIG. 8
in the folded state.

DETAILED DESCRIPTION OF ILLUSTRATED EM-
BODIMENTS

[0026] Below technical solutions of embodiments of
the present disclosure will be described clearly and com-
pletely in conjunction with figures of the embodiments of
the present disclosure. All of orientations such as "front",
"rear", "left", "right", "upper", "lower" described in the fol-
lowing embodiments refer to orientations of a folding ve-
hicle in normal use with respect to a user.
[0027] An embodiment of the present disclosure pro-
vides a folding vehicle. The folding vehicle can be a fold-

3 4 



EP 3 342 692 A1

4

5

10

15

20

25

30

35

40

45

50

55

ing bicycle, and also can be a folding electric vehicle.
The folding vehicle includes a folding frame 100, a front
wheel, and a rear wheel (not shown in the figures). The
front wheel is mounted to a front end of the folding frame
100. The rear wheel is mounted to a rear end of the folding
frame 100. With the folding frame 100, the front wheel
can be flipped downwards and offset to one side of the
folding vehicle, so that the front wheel is moved to a po-
sition where it substantially overlaps the rear wheel, so
as to save the space and facilitate storage.
[0028] Referring to FIG. 1 to FIG. 4, a folding frame
100 provided in an embodiment of the present disclosure
includes a cross beam 1, a pillar 2, and a supporting
column 3. The cross beam 1 includes a front beam 11
and a rear beam 12. A rear-end bottom of the front beam
11 is rotationally connected to a front-end bottom of the
rear beam 12 so that the two can be vertically folded. An
angle between a rotational axis of the front beam 11 and
a central axis of the rear beam 12 is an acute angle. Since
the rotational axis between the front beam 11 and the
rear beam 12 is not perpendicular to or parallel to the
central axis of the rear beam 12, but defines an acute
angle therewith, after the front beam 11 is rotated relative
to the rear beam 12, the central axes of the front beam
11 and the rear beam 12 are straight lines on different
planes, as shown in FIG. 8 to FIG. 13, the front beam 11
can be flipped downwards and offset towards the side of
the rear beam 12, so that the front wheel and the rear
wheel are overlapped, realizing the folding of the entire
vehicle. Since the front beam 11 and the rear beam 12
are vertically folded, they will not spontaneously rotate
to fold in the riding process, possessing relatively good
reliability.
[0029] As shown in FIG. 3 to FIG. 7, the supporting
column 3 includes a front column 31 and a rear column
32. The front column 31 is inserted in the front beam 11
to cooperate. The front column 31, after being inserted
in the front beam 11, can provide support to the front
beam 11. A rear end of the front column 31 is rotationally
connected to a front end of the rear column 32 so that
the two can be folded. The rear column 32 is rotationally
connected to the pillar 2. The front column 31 is rotation-
ally connected to the rear column 32. By means of the
rotation of the front column 31 and the rear column 32,
the front column 31 can be conveniently inserted in the
front beam 11, or pulled out from the front beam 11.
[0030] As shown in FIG. 1 to FIG. 4, when the folding
frame 100 is in an unfolded state, the rear end of the front
beam 11 abuts against the front end of the rear beam
12, so that the front beam 11 is flipped upwards until the
front beam 11 and the rear beam 12 are located on the
same axis, then the front beam 11 will not be rotated
further upwards. The front end of the front column 31 is
inserted in the front beam 11, and supports below the
front beam 11. The front column 31 and the rear column
32 are located on the same axis. With the supporting
effect of the supporting column 3 on the front beam 11,
the cross beam 1 can be positioned in the unfolded state

and will not be flipped downwards. The three, the cross
beam 1, the pillar 2, and the supporting column 3 as a
whole define a triangular shape. The three form a stable
triangle, and can ensure the stability of the entire frame.
[0031] As shown in FIG. 8 to FIG. 13, when the folding
frame 100 is in the folded state, the front column 31 is
rotated relative to the rear column 32 to a state in which
it is separated from the front beam 11, and the front beam
11 is rotated relative to the rear beam 12 to the side of
the pillar 2. When the folding frame 100 is folded, the rear
column 32 and the front column 31 are rotated, so that
the front column 31 and the rear column 32 are both bent
relatively, and the front column 31 can be pulled out from
the front beam 11, and the front column 31 just can be
separated from the front beam 11. After a supporting
force of the supporting column 3 to the cross beam 1 is
removed, the front beam 11 can be rotated relative to the
rear beam 12. The front beam 11 is flipped downwards,
and since the rotational axis of the front beam 11 defines
an acute angle with an axial direction of the rear beam
12, the front beam 11, when being flipped downwards,
is offset to one side of the frame, so that the front beam
11 is flipped to the side of the pillar 2. The front beam 11
can drive the front wheel to flip, so that the front wheel
and the rear wheel are substantially overlapped, thus re-
ducing the dimension of the entire folding vehicle, facili-
tating storage or carry-over, being simple in operation,
and convenient in use.
[0032] As shown in FIG. 8, the front beam 11 and the
rear beam 12 are connected through a folding mecha-
nism. The folding mechanism 13 includes two hinges
131. The two hinges 131 are rotationally connected, and
one hinge 131 is fixed onto a rear-end face of the front
beam 11 and the other hinge 131 is fixed onto a front-
end face of the rear beam 12. In the folded state of the
folding frame 100, a plane where the hinge is located is
perpendicular to the central axis of the rear beam 12. An
angle between a rotation shaft 132 between the two hing-
es 131 and the plane where the hinge 131 is located is
an acute angle, and the rotation shaft between the two
hinges 131 forms a rotation shaft between the front beam
11 and the rear beam 12.
[0033] Since the plane where the hinge 131 is located
is perpendicular to the central axis of the rear beam 12,
and the angle between the rotation shaft between the
two hinges 131 and the plane where the hinge 131 is
located is an acute angle, the rotation shaft and the cen-
tral axis of the rear beam 12 are arranged with an angle
(which is an acute angle) therebetween. Relative rotation
between the front beam 11 and the cross beam 1 is re-
alized using the folding mechanism 13, without the need
of specially processing the structures of the front beam
11 and the rear beam 12. The rear-end face of the front
beam 11 can be a flat face, and perpendicular to the
central axis of the front beam 11, and the front-end face
of the rear beam 12 also can be flat face, and perpen-
dicular to the central axis of the rear beam 12. In instal-
lation, it only needs to fix the two hinges 131 respectively
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on the rear-end face of the front beam 11 and the front-
end face of the rear beam 12, facilitating the assembling,
connection, processing, and manufacturing.
[0034] As shown in FIG. 3 to FIG. 7, in this embodi-
ment, the front column 31 is inserted in a bottom face of
the front beam 11, so as to provide a more stable sup-
porting force to the front beam 11. In other embodiments,
the front column 31 also can be inserted on a side face
of the front beam 11, or other parts of the front beam 11.
[0035] More specifically, the front column 31 and the
front beam 11 are inserted together through an insertion
mechanism. The insertion mechanism includes an inser-
tion column 341 and an insertion groove 342. The inser-
tion column 341 is provided with a frustum-shaped struc-
ture 343 on a top end, one end of the frustum-shaped
structure 343 with a relatively big diameter is fixedly con-
nected to the insertion column 341. At a place where the
frustum-shaped structure 343 is connected to the inser-
tion column 341, the frustum-shaped structure 343 has
a bigger diameter than the insertion column 341. The
bottom end of the insertion column 341 is fixedly con-
nected to the front end of the front column 31, and the
insertion groove 342 is arranged on the front beam 11.
Through the cooperation between the insertion column
341 and the insertion groove 342, the insertion between
the front column 31 and the front beam 11 can be facili-
tated. The insertion column 341 can be conveniently in-
serted in and pulled out through the cooperation between
the frustum-shaped structure 343 at the top end and the
insertion groove 342. Since the insertion and pull-out are
realized through the rotation of the front column 31 and
the rear column 32, and the insertion column 341 does
not move along the axial direction, by means of a top
inclined face formed by the frustum-shaped structure
343, it can facilitate the insertion and pull-out of the frus-
tum-shaped structure 343 at the top end of the insertion
column 341.
[0036] In the case where the insertion groove 342 is
arranged on the front beam 11, as shown in FIG. 7, the
front beam 11 is arranged with a positioning column 14
thereon, the insertion groove 342 is arranged on the po-
sitioning column 14. When the folding frame 100 is in the
unfolded state, the positioning column 14, the insertion
column 341, and the front column 31 are located on the
same axis, and by means of the positioning column 14,
the insertion groove 342 can be conveniently provided
on the front beam 11, and a downward acting force of
the cross beam 1 can be applied along an axial direction
of the supporting column 3, so that the supporting column
3 can better provide the supporting force, ensuring the
stability of the entire frame structure.
[0037] In this embodiment, a bottom end of the inser-
tion column 341 is fixedly connected to the front column
31, and the insertion groove 342 is provided on the front
beam 11. Herein, in other embodiments, it is also possible
that the bottom end of the insertion column 341 is fixedly
connected to the front beam 11, and the insertion groove
342 is provided on the front end of the front column 31.

In this embodiment, the insertion groove 342 is provided
on the positioning column 14. In other embodiments, the
insertion groove 342 also can be directly provided on the
front beam 11. In the embodiment, the insertion between
the front column 31 and the front beam 11 is realized
using the insertion column 341 and the frustum-shaped
structure 343, herein, in other embodiments, it is also
possible that the front end of the front column 31 is directly
inserted on the front beam 11, without the provision of
the insertion column 341.
[0038] In order to ensure the positioning of the front
column 31 and the rear column 32 after being unfolded,
a positioning mechanism capable of positioning the two
on the same axis is provided between the front column
31 and the rear column 32. More specifically, as shown
in FIG. 3 to FIG. 7, the front column 31 and the rear
column 32 are rotationally connected therebetween
through a rotation mechanism 33. The rotation mecha-
nism 33 includes a first rotating element 331 and a sec-
ond rotating element 332 in rotational connection. The
positioning mechanism includes a positioning protrusion
351 and a positioning recess (not shown in the figures)
cooperating with each other. The positioning protrusion
351 is provided on the first rotating element 331, the po-
sitioning recess is provided on the second rotating ele-
ment 332. When the folding frame 100 is in an unfolded
state, the positioning protrusion 351 is positioned in the
positioning recess, and when the folding frame 100 is in
the folded state, the positioning protrusion 351 is moved
to the outside of the positioning recess. By means of the
cooperation between the positioning protrusion 351 and
the positioning recess, the front column 31 and the rear
column 32, after being located on the same axis, will not
rotate relatively without a certain acting force, and only
when a user applies an acting force to a place where the
front column 31 is connected to the rear column 32, can
the two rotate relatively. In the embodiment, the first ro-
tating element 331 is fixed onto the rear column 32; cor-
respondingly, the second rotating element 332 is fixed
onto the front column 31. In other embodiments, it is also
possible that the first rotating element 331 is fixed onto
the front column 31, and correspondingly, the second
rotating element 332 is fixed onto the rear column 32.
[0039] Furthermore, the second rotating element 332
is in a U shape, and the first rotating element 331 is ro-
tationally connected between two supporting arms of the
second rotating elements 332. The positioning recess is
provided to a place where two supporting arms of the
second rotating elements 332 are connected, and the
positioning protrusion 351 is provided on an end face of
the first rotating element 331 facing the second rotating
element 332. By means of the U-shape second rotating
element 332, its connection stability with the first rotating
element 331 can be ensured, so that the rotation between
the two is relatively stable. The positioning recess is lo-
cated between the two supporting arms of the second
rotating elements 332, so that the positioning recess is
located in the interior of the second rotating element 332,
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to prevent the positioning from being affected by outside
interference in the rotating process.
[0040] The rotation shaft between the pillar 2 and the
rear column 32 is parallel to the rotation shaft between
the front column 31 and the rear column 32, and the two
are simultaneously perpendicular to the central axis of
the rear beam 12 and the central axis of the pillar 2. That
is, rotation axial directions at both front and rear ends of
the rear column 32 are left-right direction, parallel to ro-
tation axial directions of the front wheel and the rear
wheel, so as to make it easy for the user to apply an
acting force to the supporting column 3 to bend the sup-
porting column 3. In use, a place where the front column
31 and the rear column 32 of the supporting column 3
are connected can be bent downwards or bent upwards
so as to realize the folding or unfolding of the supporting
column 3. Herein, in other embodiments, the rotation ax-
ial directions of the rear column 32 at both front and rear
ends, when being parallel to each other, can be parallel
to a vertical face, and the supporting column 3 can be
bent towards the left-right direction of the folding vehicle,
so as to realize the folding or unfolding of the supporting
column 3.
[0041] In the embodiment, the rotation mechanism 33
is further provided thereon with a one-way limit structure
(also known as one-way stop structure) for enabling the
supporting column 3 to be bent unidirectionally, in other
words, to be bent one-way. By means of the one-way
limit structure, the supporting column 3 is bent towards
one direction, and the supporting column 3, when being
unfolded, can be effectively positioned in the unfolded
state, preventing the supporting column 3, when being
unfolded, from being bent again towards another direc-
tion which thus causes the operation inconvenient.
[0042] More specifically, as shown in FIG. 3 to FIG. 5,
the first rotating element 331 includes a base 331a and
a connecting arm 331b, which connecting arm 331b is
fixed in a middle position of the base 331a, so that the
first rotating element 331 is substantially in a T shape.
The connecting arm 331b is rotationally connected be-
tween two supporting arms of the second rotating ele-
ment 332. The base 331a is fixedly connected to the rear
column 32. Herein, when the first rotating element 331
is connected to the front column 31, the base 331a is
fixedly connected to the front column 31.
[0043] As shown in FIG. 5, a limit protrusion 331c is
provided on a surface of the base 33a facing the second
rotating element 332 and the limit protrusion 331c is lo-
cated below the second rotating element 332. After the
front column 31 and the rear column 32 are located on
the same axis by means of the limit protrusion 331c, the
front column 31 cannot rotate downwards relative to the
rear column 32, that is, a middle connecting part of the
supporting column 3 cannot be further bent upwards, and
the limit protrusion 331c forms the one-way limit struc-
ture. In the folded state of the supporting column 3, the
front column 31 is rotated downwards relative to the rear
column 32, that is, the middle connecting part of the sup-

porting column 3 is moved upwards to unfold the sup-
porting column 3, and a top end of the supporting arm of
the second rotating element 332, after abutting against
the limit protrusion 331c, cannot make the front column
31 further rotate downwards relative to the rear column
32.
[0044] When the folding frame 100 is unfolded, the in-
sertion column 341 of the front column is aligned with the
insertion groove 342 of the front beam 11, lifts up the
middle connecting part of the supporting column 3, then
the insertion column 341 can be inserted in the insertion
groove 342, at the same time, the supporting column 3
is unfolded to, upon the effects of the limit protrusion 331c
and the positioning mechanism, position the front column
31 and the rear column 32 on the same axis, that is,
position the supporting column 3 in the unfolded state.
[0045] As shown in FIG. 3 and FIG. 4, a connecting
element 21 is fixed on the pillar 2, two clamping elements
22 are provided on the connecting element 21, and the
rear column 32 is rotationally connected between the two
clamping elements 22. The folding frame 100 further in-
cludes a rear wheel bracket 4, which rear wheel bracket
4 includes two cross bars 41, and the two cross bars 41
are respectively fixed on two sides of the pillar 2, and are
both fixedly connected to the connecting element 21.
[0046] Through the connecting element 21, the sup-
porting column 3, the pillar 2, and the cross bars 41 can
be conveniently connected together, enhancing the
strength of the connecting structure, and ensuring the
stability of the entire frame.
[0047] The rear wheel can be mounted between the
rear ends of the two cross bars 41. The rear wheel bracket
4 further can include two inclined rods 42, rear ends of
the two inclined rods 42 are respectively fixedly connect-
ed to the rear ends of the two cross bars 41, and front
ends of the two inclined rods 42 can be respectively fix-
edly connected to the upper end of the pillar 2, so as to
ensure the stability of the structure of the rear wheel
bracket 4.
[0048] In the above embodiment, the positioning
mechanism includes a positioning protrusion 351 and a
positioning recess, and by means of the cooperation be-
tween the two, the front column 31 and the rear column
32 are positioned on the same axis. Herein, in other em-
bodiments, the positioning mechanism further can be a
fastening handlebar, which is connected to the rotation
shaft between the front column 31 and the rear column
32, and when the fastening handlebar is rotated to lock
the rotation shaft, the front column 31 and the rear column
32 can no longer rotate relatively, thus positioning the
supporting column 3 in the unfolded state. As another
embodiment, the positioning mechanism further can be
a sleeve, which sleeve is nested outside the front column
31 or the rear column 32, and can relatively slide relative
to the front column 31 or the rear column 32, when the
front column 31 and the rear column 32 are located on
the same axis, the sleeve can be slid to a place where
the front column 31 is connected to the rear column 32,
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and by means of the acting force of the sleeve, the front
column 31 and the rear column 32 can no longer rotated
relatively. Positioning mechanisms capable of position-
ing the front column 31 and the rear column 32 on the
same axis are of a plurality of types, and they will not be
enumerated one by one herein. The structures of the
positioning protrusion 351 and the positioning recess in
the embodiment are the simplest, easy to process and
manufacture, and convenient and quick in operation.
[0049] In the above embodiment, the limit protrusion
331c, as a one-way limit structure, is provided on the first
rotating element 331, and is simple in structure and easy
in processing and manufacture. Herein, in other embod-
iments, the one-way limit structure also can be of a struc-
ture such as limit boss or limit baffle provided on the sec-
ond rotating element 332, and the limit boss or the limit
baffle blocks at one side of the first rotating element 331
so as to define the angle of the first rotating element 331,
so that the first rotating element 331 can no longer rotate
after rotating by a certain angle.
[0050] The above embodiments do not limit the scope
of protection of the technical solutions. Any modifications,
equivalent substitutions, improvements and so on, made
within the spirit and principle of the above embodiments,
shall be covered by the scope of protection of the tech-
nical solutions.

Claims

1. A folding frame, comprising a cross beam, a pillar,
and a supporting column, wherein the cross beam
comprises a front beam and a rear beam; a rear-end
bottom of the front beam is rotationally connected to
a front-end bottom of the rear beam so that the two
are capable of being vertically folded, moreover, an
angle between a rotational axis of the front beam
and a central axis of the rear beam is an acute angle;
the supporting column comprises a front column and
a rear column, the front column is inserted in the front
beam to cooperate, a rear end of the front column
and the front end of the rear column are rotationally
connected so that the two are capable of being fold-
ed, and the rear column and the pillar are rotationally
connected;
when the folding frame is in an unfolded state, the
rear end of the front beam abuts against the front
end of the rear beam, the front end of the front column
is inserted in the front beam, and supports below the
front beam, the cross beam, the pillar, and the sup-
porting column define a triangular shape; and
when the folding frame is in a folded state, the front
column is rotated relative to the rear column to a
state in which it is separated from the front beam,
and the front beam is rotated relative to the rear beam
to the side of the pillar.

2. The folding frame of claim 1, wherein the front beam

and the rear beam are connected through a folding
mechanism, the folding mechanism comprises two
hinges, the two hinges are rotationally connected,
and one hinge is fixed onto a rear-end face of the
front beam and the other hinge is fixed onto a front-
end face of the rear beam, in the folded state of the
folding frame, a plane where the hinge is located is
perpendicular to the central axis of the rear beam;
an angle between a rotation shaft between the two
hinges and the plane where the hinge is located is
an acute angle, and the rotation shaft between the
two hinges forms a rotation shaft between the front
beam and the rear beam.

3. The folding frame of claim 1, wherein the front col-
umn and the front beam are inserted together
through an insertion mechanism, the insertion mech-
anism comprises an insertion column and an inser-
tion groove, the insertion column is provided with a
frustum-shaped structure on a top end, one end of
the frustum-shaped structure with a relatively big di-
ameter is fixedly connected to the insertion column,
and at a place where the frustum-shaped structure
is connected to the insertion column, the frustum-
shaped structure has a bigger diameter than the in-
sertion column;
the bottom end of the insertion column is fixedly con-
nected to the front end of the front column, and the
insertion groove is arranged on the front beam; or
the bottom end of the insertion column is fixedly con-
nected to the front beam, and the insertion groove
is arranged on the front end of the front column.

4. The folding frame of claim 3, wherein in a case where
the insertion groove is arranged on the front beam,
the front beam is arranged with a positioning column
thereon, the insertion groove is arranged on the po-
sitioning column; when the folding frame is in the
unfolded state, the positioning column, the insertion
column, and the front column are located on the
same axis.

5. The folding frame of claim 1, wherein a positioning
mechanism capable of positioning the front column
and the rear column on a same axis is provided be-
tween the front column and the rear column.

6. The folding frame of claim 5, wherein the front col-
umn and the rear column are rotationally connected
therebetween through a rotation mechanism., the ro-
tation mechanism comprises a first rotating element
and a second rotating element in rotational connec-
tion, the positioning mechanism comprises a posi-
tioning protrusion and a positioning recess cooper-
ating with each other, the positioning protrusion is
provided on the first rotating element, the positioning
recess is provided on the second rotating element;
when the folding frame is in an unfolded state, the
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positioning protrusion is positioned in the positioning
recess, and when the folding frame is in the folded
state, the positioning protrusion is moved to the out-
side of the positioning recess;
the first rotating element is fixed onto the rear col-
umn, correspondingly, the second rotating element
is fixed onto the front column; or
the first rotating element is fixed onto the front col-
umn, and correspondingly, the second rotating ele-
ment is fixed onto the rear column.

7. The folding frame of claim 6, wherein the second
rotating element is in a U shape, and the first rotating
element is rotationally connected between two sup-
porting arms of the first rotating elements; the posi-
tioning recess is provided a place where two sup-
porting arms of the second rotating elements are
connected, and the positioning protrusion is provid-
ed on an end face of the first rotating element facing
the second rotating element.

8. The folding frame of claim 6, wherein the rotation
mechanism is further provided thereon with a one-
way limit structure for enabling the supporting col-
umn to be bent unidirectionally.

9. The folding frame of claim 7, wherein the first rotating
element comprises a base and a connecting arm,
which connecting arm is fixed in a middle position of
the base, the connecting arm is rotationally connect-
ed between two supporting arms of the second ro-
tating element, the base is fixedly connected to the
rear column or the front column;
a limit protrusion is provided on a surface of the base
facing the second rotating element, and the limit pro-
trusion is located below the second rotating element,
the limit protrusion forms the one-way limit structure.

10. The folding frame of claim 1, wherein a rotation shaft
between the pillar and the rear column is parallel to
a rotation shaft between the front column and the
rear column.

11. The folding frame of claim 10, wherein the rotation
shaft between the front column and the rear column
is simultaneously perpendicular to a central axis of
the rear beam and the central axis of the pillar.

12. The folding frame of claim 1, wherein a connecting
element is fixed on the pillar, two clamping elements
are provided on the connecting element, the rear col-
umn is rotationally connected between the two
clamping elements; the folding frame further com-
prises a rear wheel bracket, which rear wheel bracket
comprises two cross bars, with one cross bar fixed
on one side of the pillar and another bar fixed on
another side of the pillar, and the two cross bars are
both fixedly connected to the connecting element.

13. A folding vehicle, comprising the folding frame of any
one of claims 1-12.
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