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(54) FORKLIFT SUPPORTING LEG, AND AUTOMATED GUIDED FORKLIFT

(57) A forklift support leg and an automated guided
forklift. The forklift support leg (1) includes a support leg
body (2), a hinging plate (3) and a driving wheel assembly
(4). The hinging plate (3) is connected with the driving
wheel assembly (4) and hinged to the support leg body

(2). The hinging plate (3) is perpendicularly disposed rel-
ative to a support direction of driving wheels of the driving
wheel assembly (4), or obliquely disposed relative to the
support direction of the driving wheels of the driving wheel
assembly (4).
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to the field of au-
tomated guided transport technologies, and in particular
to a forklift support leg and an automated guided forklift.

BACKGROUND

[0002] As the fast-developing technologies such as ar-
tificial intelligence and computer are successfully applied
to conventional transport vehicles, unmanned vehicles
appear. One of the unmanned vehicles is an automated
guided forklift, which has become important transporta-
tion equipment in the fields such as intelligent warehous-
ing, intelligent factory and logistics.

SUMMARY

[0003] According a first aspect of embodiments of the
present disclosure, there is provided a forklift support leg,
including a support leg body, a hinging plate and a driving
wheel assembly. The hinging plate is connected with the
driving wheel assembly and hinged to the support leg
body. The hinging plate is perpendicularly disposed rel-
ative to a support direction of one or more driving wheels
of the driving wheel assembly, or obliquely disposed rel-
ative to the support direction of the one or more driving
wheels of the driving wheel assembly.
[0004] In some embodiments of the present disclo-
sure, the driving wheel assembly includes a vertically-
disposed driving outer frame, a driving module disposed
in a cavity enclosed by the driving outer frame, and the
one or more driving wheels connected with the driving
module, an edge of a lower part of the one or more driving
wheels protrudes from a bottom of the driving outer
frame; the hinging plate is located outside the driving
outer frame and fixedly connected with the driving outer
frame.
[0005] In some embodiments of the present disclo-
sure, when the hinging plate is obliquely disposed relative
to the support direction of the one or more driving wheels
of the driving wheel assembly, an included acute angle
between the hinging plate and the support direction of
the one or more driving wheels of the driving wheel as-
sembly is greater than or equal to 80 degrees and less
than 90 degrees.
[0006] In some embodiments of the present disclo-
sure, a first through hole is disposed in the hinging plate,
a second through hole is disposed in the support leg
body, the first through hole corresponds to the second
through hole, and a hinging shaft is inserted through the
first through hole and the second through hole.
[0007] In some embodiments of the present disclo-
sure, a first groove with an opening facing downward is
disposed on the support leg body; a second groove with
an opening facing upward is disposed proximate to a

hinging position on an upper surface of the hinging plate,
and the second groove corresponds to the first groove;
a spring is disposed in the second groove, a top end of
the spring is abutted against a lower surface of the first
groove, and a bottom end of the spring is abutted against
an upper surface of the second groove; an abutting po-
sition where the bottom end of the spring is abutted
against on the upper surface of the second groove is
located at a side of the hinging shaft proximate to the
driving wheel assembly; or, a torsional spring is disposed
on the hinging shaft, an end of the torsional spring is
abutted against the support leg body, and other end is
abutted against the hinging plate from above the hinging
plate; wherein an abutting position of the torsional spring
on the hinging plate is located at a side of the hinging
shaft proximate to the driving wheel assembly.
[0008] In some embodiments of the present disclo-
sure, a third groove with an opening facing toward the
driving wheel assembly is disposed on the support leg
body, the third groove does not penetrate through a lower
surface and an upper surface of the support leg body,
and the hinging plate is inserted into the third groove
through the opening; a second groove with an opening
facing upward is disposed proximate to a hinging position
on an upper surface of the hinging plate, and the second
groove corresponds to the third groove; a spring is dis-
posed in the second groove, a top end of the spring is
abutted against an upper surface of the third groove and
a bottom end of the spring is abutted against an upper
surface of the second groove; wherein an abutting posi-
tion where the bottom end of the spring is abutted against
on the upper surface of the second groove is located at
a side of the hinging shaft proximate to the driving wheel
assembly; or, a torsional spring is disposed on the hinging
shaft, an end of the torsional spring is abutted against
the support leg body, and other end is abutted against
the hinging plate from above the hinging plate; wherein
an abutting position of the torsional spring on the hinging
plate is located at a side of the hinging shaft proximate
to the driving wheel assembly.
[0009] In some embodiments of the present disclo-
sure, a limiting structure for limiting a range that the hing-
ing plate rotates relative to the support leg body is dis-
posed on the forklift support leg.
[0010] In some embodiments of the present disclo-
sure, a first groove with an opening facing downward is
disposed on the support leg body, and a first end of the
hinging plate is inserted a predetermined length into the
first groove on the support leg body and hinged on the
support leg body by a hinging shaft; the limiting structure
includes a first limiting structure for limiting a range that
the hinging plate rotates upward relative to the support
leg body, and/or, a second limiting structure for limiting
a range that the hinging plate rotates downward relative
to the support leg body; the first limiting structure includes
the first groove; the second limiting structure includes a
limiting groove opened at an end of the support leg body
and a limiting column disposed on a side portion of the
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hinging plate, and the limiting column is located in the
limiting groove.
[0011] In some embodiments of the present disclo-
sure, the hinging plate is hinged on a first end of the
support leg body and the hinging position is proximate
to a bottom of the support leg body.
[0012] In some embodiments of the present disclo-
sure, a third groove with an opening facing toward the
driving wheel assembly is disposed on the support leg
body, the third groove does not penetrate through a lower
surface and an upper surface of the support leg body,
and a first end of the hinging plate is inserted a prede-
termined length into the third groove on the support leg
body through the opening, and hinged on the support leg
body by a hinging shaft; the limiting structure includes
the third groove.
[0013] In some embodiments of the present disclo-
sure, a third groove with an opening facing toward the
driving wheel assembly is disposed on the support leg
body, the third groove does not penetrate through a lower
surface and an upper surface of the support leg body,
and a first end of the hinging plate is inserted a prede-
termined length into the third groove on the support leg
body through the opening, and hinged on the support leg
body by a hinging shaft; the limiting structure includes a
limiting groove opened at an end of the support leg body
and a limiting column disposed on a side portion of the
hinging plate, and the limiting column is located in the
limiting groove.
[0014] In some embodiments of the present disclo-
sure, the driving wheel assembly is located outside the
support leg body.
[0015] According to a second aspect of embodiments
of the present disclosure, there is provided an automated
guided forklift, including a chassis, one or more chassis
driving wheel assemblies and/or one or more casters dis-
posed at a bottom of the chassis and one or more forklift
support legs connected at one or more positions of the
chassis proximate to the bottom of the chassis, and the
one or more forklift support legs extend transversely at
an end of the chassis. The one or more forklift support
legs are the forklift support leg described in any one of
the above embodiments.
[0016] In some embodiments of the present disclo-
sure, one or more chassis driving wheel assemblies and
one or more casters are disposed at the bottom of the
chassis; wherein the one or more chassis driving wheel
assemblies include a first chassis driving wheel assembly
and the one or more casters include a first caster and a
second caster; the first chassis driving wheel assembly,
the first caster and the second caster are disposed in a
spacing; wherein the first chassis driving wheel assembly
is located between the first caster and the second caster,
and the first caster and/or the second caster is rigidly
connected with the bottom of the chassis.
[0017] In some embodiments of the present disclo-
sure, one or more chassis driving wheel assemblies and
one or more casters are disposed at the bottom of the

chassis; wherein the one or more chassis driving wheel
assemblies are first chassis driving wheel assemblies,
and the one or more casters are first casters; the first
chassis driving wheel assembly and the first caster are
disposed in a spacing, and the first caster is rigidly con-
nected with the bottom of the chassis.
[0018] In some embodiments of the present disclo-
sure, one or more chassis driving wheel assemblies are
disposed at the bottom of the chassis and include a first
chassis driving wheel assembly and a second chassis
driving wheel assembly, and the first chassis driving
wheel assembly and the second chassis driving wheel
assembly are disposed in a spacing.
[0019] In some embodiments of the present disclo-
sure, a chassis driving wheel assembly is disposed in a
middle of the bottom of the chassis.
[0020] In some embodiments of the forklift support leg
and the automated guided forklift in the present disclo-
sure, by perpendicularly or obliquely disposing the hing-
ing plate relative to the support direction of the driving
wheels, the driving wheel assembly is hinged on the sup-
port leg body. On one hand, an integral structure formed
by connecting the driving wheel assembly and the sup-
port leg body has a small thickness, helping adapt to low
operation space; on the other hand, the driving wheel
assembly may float up and down relative to the support
leg body such that an effective driving force may be pro-
vided even in a case where the ground is uneven, result-
ing in good ground adaptation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] In order to more clearly describe the technical
solutions in the embodiments of the present disclosure
or in the prior arts, drawings required for descriptions of
the embodiments or prior arts will be briefly introduced.
However, the drawings described hereunder are only
some embodiments, and other drawings may also be ob-
tained by a person skilled in the art based on these draw-
ings without making creative work.

FIG. 1a a schematic diagram showing a structure of
a forklift support leg according to some embodiments
of the present disclosure.
FIG. 1b is a schematic diagram showing a driving
wheel assembly of the forklift support leg shown in
FIG. 1a moves downwards when in a hole on the
ground.
FIG. 2a is a schematic diagram showing a stereo-
scopic structure of the driving wheel assembly of the
forklift support leg shown in FIG. 1a.
FIG. 2b is a schematic diagram showing a stereo-
scopic exploded structure of the driving wheel as-
sembly of the forklift support leg in FIG. 1a.
FIG. 2c is a top view showing the driving wheel as-
sembly without a cover in the forklift support leg in
FIG. 1a.
FIG. 2d is a schematic diagram showing a driving
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module is limited in the driving wheel assembly of
the forklift support leg in FIG. 1a.
FIG. 3 is a schematic diagram showing a hinging
plate is downwardly obliquely disposed relative to a
support direction of driving wheels.
FIG. 4a is a schematic diagram showing a structure
of the hinging plate of the forklift support leg in FIG.
1a, where a spring is disposed.
FIG. 4b is a schematic diagram showing a structure
of the hinging plate of the forklift support leg in FIG.
1a, where a torsional spring is disposed.
FIG. 5a is a schematic diagram showing a structure
of a forklift support leg according to some embodi-
ments of the present disclosure.
FIG. 5b is a schematic diagram showing the driving
wheel assembly of the forklift support leg in FIG. 5a
moves downwards when in a hole on the ground.
FIG. 6 is a schematic diagram showing a side struc-
ture of an automated guided forklift placed on the
ground according to some embodiments of the
present disclosure.
FIG. 7 is a schematic diagram showing a stereoscop-
ic structure of the automated guided forklift shown
in FIG. 6.
FIG. 8 is a schematic diagram showing a stereoscop-
ic structure of a chassis driving wheel assembly ac-
cording to some embodiments of the present disclo-
sure.
FIG. 9 is a schematic diagram showing a structure
of an automated guided forklift according to some
embodiments of the present disclosure.
FIG. 10 is a schematic diagram showing a structure
of an automated guided forklift according to some
embodiments of the present disclosure.
FIG. 11 is a schematic diagram showing a structure
of an automated guided forklift according to some
embodiments of the present disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0022] The embodiments of the present disclosure will
be detailed in combination with accompanying drawings.
It will be understood that the embodiments described
herein are only some embodiments rather than all em-
bodiments. All other embodiments obtained by a person
skilled in the art based on the embodiments of the present
disclosure without requiring creative work shall all fall
within the scope of protection of the present disclosure.
[0023] In the related arts, an automated guided forklift
includes a chassis. A forklift support leg is connected at
a position of the chassis proximate to the bottom of the
chassis, and extends transversely at an end of the chas-
sis. A driving wheel assembly is fixedly connected at an
end of the forklift support leg.
[0024] In such an automated guided forklift, since the
driving wheel assembly is fixedly connected at an end of
the forklift support leg, in a case where the ground is
uneven, for example, in a case where the ground is pitted

or upheaved, the driving wheel assembly may be sus-
pended and thus unable to provide a driving force or suf-
ficient driving force, bringing poor adaptation of the au-
tomated guided forklift to the ground.
[0025] Some embodiments of the present disclosure
provide a forklift support leg and an automated guided
forklift having the forklift support leg. The forklift support
leg includes a support leg body, a hinging plate and a
driving wheel assembly. The driving wheel assembly is
hinged to the support leg body through the hinging plate.
The driving wheel assembly may float/move up and down
relative to the support leg body. In a case where the
ground is uneven, for example, in case where the ground
is pitted, a driving wheel of the driving wheel assembly
can be in contact with the ground to generate a driving
force, thus having a robust ground adaptation. In this
way, the problem of inability to provide a driving force or
sufficient driving force due to suspension of the driving
wheel assembly may be avoided. In some embodiments,
the forklift support leg may be applied to an automated
guided forklift.
[0026] FIG. 1a is a diagram showing a structure of a
forklift support leg according to some embodiments of
the present disclosure. As shown in FIG. 1a, a forklift
support leg 1 includes a support leg body 2, a hinging
plate 3 and a driving wheel assembly 4. The hinging plate
3 is connected to the driving wheel assembly 4 and
hinged to the support leg body 2. The hinging plate 3 is
perpendicularly or obliquely disposed relative to a sup-
port direction, i.e., a vertical direction at the time of the
forklift support leg being on a horizontal plane, of a driving
wheel of the driving wheel assembly 4.
[0027] By using the hinging plate 3 perpendicularly or
obliquely disposed relative to the support direction of the
driving wheel, the driving wheel assembly 4 is hinged to
the support leg body 2. In this case, on one hand, an
integral structure formed by connecting the driving wheel
assembly 4 and the support leg body 2 has a small thick-
ness, helping adapt to low operation space; on the other
hand, the driving wheel assembly 4 may float up and
down relative to the support leg body 2 such that an ef-
fective driving force may be provided even when running
on uneven ground, resulting in good ground adaptation.
FIG. 1b is a schematic diagram showing the driving wheel
assembly in FIG. 1a floats down in a case where there
is a pit on the ground.
[0028] The support leg body 2 may be mounted onto
a forklift. For example, an end of the support leg body 2
is mounted on a body of the forklift and another end of
the support leg body 2 is connected with the driving wheel
assembly 4 through the hinging plate 3. The support leg
body 2 may be an elongated structure, for example, an
elongated plate-like structure, an elongated column-like
structure or an elongated groove-like structure. The sup-
port leg body 2 may be made of metal materials such as
steel, iron or aluminum alloy, for example, formed by
welding metal sheets.
[0029] The hinging plate 3 may also be referred to as
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a hinging block or a hinging piece. The hinging plate 3 is
used to connect the driving wheel assembly 4 and the
support leg body 2. The hinging plate 3 may be shaped
like plate or bar and made of metal materials.
[0030] The driving wheel assembly 4 provides the driv-
ing force for the support leg body 2. As shown in FIGS.
2a and 2b, the driving wheel assembly 4 may include a
vertically-disposed driving outer frame 401. A driving
module 402 (e.g., a driving motor and a speed reducer
mechanism) is disposed in a cavity enclosed by the driv-
ing outer frame 401, and a driving wheel 403 is connected
to the driving module 402.
[0031] As shown in FIG. 1a, an edge of a lower part of
the driving wheel 403 protrudes out of the bottom of the
driving outer frame 401, to be in frictional contact with
the ground. The hinging plate 3 is located outside the
driving outer frame 401 and fixedly connected to the driv-
ing outer frame 401. For example, the hinging plate 3
may be fixedly connected with the driving outer frame
401 by welding or bolting.
[0032] The driving module 402 may be fixedly disposed
relative to the driving outer frame 401. The driving module
402 and the driving outer frame 401 may float up and
down together relative to the support leg body 2.
[0033] In some embodiments, as shown in FIG. 2b, the
driving module 402 may also be disposed floatably rela-
tive to the driving outer frame 401. In this case, the driving
outer frame 401 may float up and down relative to the
support leg body while the driving module 402 may float
up and down relative to the driving outer frame 401, thus
forming a two-stage floating mechanism. As a result, the
driving wheel assembly 4 has good ground adaptation.
[0034] In order to limit a relative position between the
driving module 402 and an inner wall of the driving outer
frame 401, and thus maintain a stable positional relation-
ship between the driving module 402 and the inner wall
of the driving outer frame 401 so as to enable the driving
module 402 to be always in a central position inside the
driving outer frame 401, the driving wheel assembly 4
may further include a circumferential limiting structure for
the driving module 402. As shown in FIG. 2b, the circum-
ferential limiting structure may include a first pin 404 and
a second pin 405 disposed at both ends of the driving
module 402. The first pin 404 and the second pin 405
are disposed symmetrically relative to the driving module
402. A first side plate 406 is sleeved on the first pin 404,
and a second side plate 407 is sleeved on the second
pin 405. The first side plate 406 is sleeved on the first pin
404 via a middle through hole, and the second side plate
407 is sleeved on the second pin 405 via a middle through
hole. A first bearing 408 and a second bearing 409 are
symmetrically disposed relative to the first pin 404 at both
ends of the first side plate 406, and a third bearing 410
and a fourth bearing 411 are symmetrically disposed rel-
ative to the second pin 405 at both ends of the second
side plate 407. The first bearing 408, the second bearing
409, the third bearing 410 and the fourth bearing 411 are
rollably connected on the inner wall of the driving outer

frame 401.
[0035] As shown in FIGS. 2c and 2d, in a case where
the driving wheel assembly 4 travels, the first bearing
408, the second bearing 409, the third bearing 410 and
the fourth bearing 411 are rollably connected on the inner
wall of the driving outer frame 401 respectively, and the
first side plate 406 and the second side plate 407 are
consistently maintained in a horizontal state. Thus, cir-
cumferential limiting effect may be applied to the driving
module 402, such that the driving module 402 may be
stabilized in the central position inside the driving outer
frame 401.
[0036] As shown in FIGS. 2b and 2c, in order to prevent
the driving module 402 and the driving wheel 403 from
entirely slipping out from the bottom of the driving outer
frame 401, a limiting step 412 is disposed on the inner
wall of the driving outer frame 401. After the first side
plate 406 is sleeved on the first pin 404, a fifth bearing
413 may also be disposed on the first pin 404; and after
the second side plate 407 is sleeved on the second pin
405, a sixth bearing 414 may also be disposed on the
second pin 405. The fifth bearing 413 and the sixth bear-
ing 414 are located over the limiting step 412. With the
fifth bearing 413, the sixth bearing 414 and the limiting
step 412, the driving module 402 and the driving wheel
403 may be prevented from entirely slipping out from the
bottom of the driving outer frame 401. Furthermore, the
first to sixth bearings 408 to 414 may be replaced with
rollers or rolling balls.
[0037] As shown in FIG. 2b, in order to prevent foreign
matters from falling into the driving outer frame 401 from
the top of the driving outer frame 401 so as to avoid af-
fecting normal operation of the driving wheel assembly
4, a cover 415 may be disposed on the top of the driving
outer frame 401. The cover 415 may be fixed on the top
of the driving outer frame 401 by screws or welding. Up-
per edges of the fifth bearing 413 and the sixth bearing
414 are higher than upper surfaces of the driving module
402, the first side plate 406 and the second side plate
407, such that the upper edges of the fifth bearing 413
and the sixth bearing 414 may be in contact with a lower
surface of the cover 415 and roll on the lower surface of
the cover 415, so as to prevent the driving module 402
from rubbing or colliding with the lower surface of the
cover 415.
[0038] There may be one or two driving wheels 403
connected with the driving module 402. As shown in
FIGS. 2b to 2d, there are two driving wheels, i.e., a driving
wheel 403a and a driving wheel 403b. The two driving
wheels are disposed in parallel at both sides of the driving
module 402.
[0039] In addition to providing the driving force for the
support leg body 2, the driving wheel assembly 4 may
also provide a steering drive for the support leg body 2.
In an example, the driving module 402 of the driving
wheel assembly 4 may include a differential driving mod-
ule 402, such that a steering drive may be provided for
the support leg body 2 by use of a differential drive pro-
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vided by the differential driving module 402 to the paral-
leled driving wheels 403a and 403b.
[0040] As mentioned above, the hinging plate 3 may
be perpendicularly disposed relative to the support direc-
tion (i.e., the vertical direction) of the driving wheels 403
of the driving wheel assembly 4, or obliquely disposed
relative to the support direction of the driving wheels 403
of the driving wheel assembly 4, for example, upwardly
or downwardly obliquely disposed.
[0041] In a case where the hinging plate 3 is disposed
obliquely relative to the support direction of the driving
wheels 403, an included acute angle a between the hing-
ing plate 3 and the support direction of the driving wheels
403 is greater than or equal to 80 degrees and less than
90 degrees, for example, greater than 82 degrees and
less than 88 degrees, or greater than 85 degrees and
less than 90 degrees, or, greater than 86 degrees and
less than 90 degrees. In an example, the acute angle a
is 80 degrees, and in another example, the acute angle
a is 85 degrees, and in still another example, the acute
angle is 88 degrees.
[0042] In a case where a length of the hinging plate 3
is given and the hinging positions of the hinging plate 3
on the support leg body 2 are same, downwardly oblique-
ly configuration of the hinging plate 3 relative to the sup-
port direction of the driving wheels 403 enables the driv-
ing wheel assembly 4 to have a great range to float up
and down and thus has strong ground adaptation. FIG.
3 is a schematic diagram showing the hinging plate is
downwardly obliquely disposed relative to the support
direction of the driving wheels.
[0043] The hinging plate 3 may be hinged to the sup-
port leg body 2 by a hinging chain or a hinging shaft. As
shown in FIG. 1a, hinging is performed by a hinging shaft.
A first through hole is opened on the hinging plate 3, a
second through hole corresponding to the first through
hole is opened on the support leg body 2, and the hinging
shaft 5 is inserted through the first through hole and the
second through hole.
[0044] In some embodiments, in order to enable the
driving wheels 403 to be in close contact with the ground
and increase a friction between the driving wheels 403
and the ground so as to increase the driving force, a
downward pre-pressure may be applied to the driving
wheel assembly 4.
[0045] In an example, a spring may be disposed at a
hinging position between the hinging plate 3 and the sup-
port leg body 2 or near the hinging position. A downward
pre-pressure is applied to the hinging plate 3 through the
spring and then transferred to the driving wheel assembly
4 through the hinging plate 3.
[0046] FIG. 4a is a schematic diagram showing a struc-
ture of the hinging plate in FIG. 1a. For clearly illustrating
the positional relationship between parts, a hinging shaft,
a spring and a limiting column are also shown in FIG. 4a.
[0047] As shown in FIGS. 1a and 4a, a first groove 21
with an opening facing downward may be disposed on
the support leg body 2, and a second groove 31 with an

opening facing upward may be disposed proximate to
the hinging position on an upper surface of the hinging
plate 3, where the second groove 31 corresponds to the
first groove 21. A spring 6 may be disposed in the second
groove such that a top end of the spring 6 is abutted
against a lower surface (concave surface) of the first
groove, and a bottom end of the spring 6 is abutted
against an upper surface (concave surface) of the second
groove. An abutting position which the bottom end of the
spring 6 is abutted against on the upper surface of the
second groove is located at a side of the hinging shaft 5
proximate to the driving wheel assembly 4.
[0048] In another example, a torsional spring (in FIG.
4b) may be disposed on the hinging shaft 5. A downward
pre-pressure is applied to the hinging plate 3 through the
torsional spring and then transferred to the driving wheel
assembly 4 through the hinging plate 3. The torsional
spring is disposed on the hinging shaft in such a way that
an end of the torsional spring is abutted against the sup-
port leg body 2 and another end of the torsional spring
is abutted against the hinging plate 3 from above the
hinging plate 3. An abutting position of the torsional spring
on the hinging plate 3 is located at a side of the hinging
shaft 5 proximate to the driving wheel assembly 4.
[0049] In some embodiments, the hinging plate 3 is
hinged onto the support leg body 2 and may rotate up
and down relative to the support leg body 2. In a case
where the support leg body 2 bears a large load, the
hinging plate 3 may be caused to rotate upward too much
relative to the support leg body 2 and the hinging position
between the support leg body 2 and the hinging plate 3
contacts the ground, thus disabling the support effect of
the driving wheel assembly 4. In order to avoid occur-
rence of this circumstance, a first limiting structure for
limiting a range that the hinging plate 3 rotates upward
may be disposed on the forklift support leg 1.
[0050] By referring to FIG. 1a, the first groove 21 with
an opening facing downward on the support leg body 2
may be used directly as the first limiting structure, thereby
simplifying the limiting structure. An end of the hinging
plate 3 (i.e., the hinging end) is inserted into the first
groove 21 on the support leg body 2 by a predetermined
length (e.g., 2 cm to 10 cm), and then hinged to the sup-
port leg body 2 through the hinging shaft 5. In other words,
the predetermined length is a distance between an in-
serting position where the hinging shaft 5 is inserted into
the support leg body 2 and the end of the support leg
body 2. In this case, when the hinging plate 3 rotates
upward around the hinging shaft 5 by an angle relative
to the support leg body 2, the upper surface of the hinging
plate 3 is abutted against the lower surface (concave
surface) of the first groove 21, so as to limit the hinging
plate 3 from further rotating upward.
[0051] In addition to rotating upward around the hing-
ing shaft, the hinging plate 3 may also rotate downward
around the hinging shaft 5. If the hinging plate 3 rotates
downward too much, the driving wheel assembly 4 may
be easily tipped over. In order to avoid this occurrence,
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a second limiting structure for limiting a range that the
hinging plate 3 rotates downward may be disposed on
the forklift support leg 1.
[0052] As shown in FIG. 1a, the second limiting struc-
ture may include a limiting column 32 disposed on a side
portion of the hinging plate 3. A limiting groove 22 is
opened at an end of the support leg body 2 and the limiting
column 32 is located in the limiting groove 22. Thus, in
a case where the hinging plate 3 rotates downward by a
given angle around the hinging shaft 5 relative to the
support leg body 2, the limiting column 32 is abutted
against the bottom of the limiting groove 22 so as to limit
the hinging plate 3 from further rotating downward. It is
understood that the second limiting structure may also
prevent excessively upward rotation.
[0053] It will be understood that, a groove is disposed
on the hinging plate as shown in FIG. 1a, and in some
embodiments, no groove may be disposed on the hinging
plate.
[0054] As shown in FIG. 1a, the hinging plate 3 may
be hinged at a first end of the support leg body 2 (an end
close to the hinging plate), and the hinging position is
proximate to the bottom of the support leg body 2 such
that the driving wheel assembly 4 may have a large float-
ing range.
[0055] After the driving wheel assembly 4 is hinged to
the support leg body 2 through the hinging plate 3, the
driving wheel assembly 4 may be located below the sup-
port leg body 2. As shown in FIG. 1a, after the driving
wheel assembly 4 is hinged to the support leg body 2
through the hinging plate 3, the driving wheel assembly
4 may be located outside the support leg body 2, that is,
the driving wheel assembly 4 and the support leg body
2 may be disposed in parallel in a horizontal direction. In
this way, the entire height of the forklift support leg 1 may
be effectively reduced, such that the entire height (thick-
ness) of the forklift support leg 1 is small and suitable for
a low operation space.
[0056] In some embodiments, in order to enable the
driving wheels 403 to be in close contact with the ground
and increase the friction between the driving wheels 403
and the ground, so as to increase the driving force, a
downward pre-pressure may be applied to the driving
wheel assembly 4.
[0057] In some embodiments, a spring may be dis-
posed at or proximate to a hinging position between the
hinging plate 3 and the support leg body 2. A downward
pre-pressure is applied to the hinging plate 3 through the
spring and then transferred to the driving wheel assembly
4 through the hinging plate 3.
[0058] FIG. 4a is a schematic diagram showing a struc-
ture of the hinging plate in FIG. 1a. For clearly illustrating
the positional relationship between parts, a hinging shaft,
a spring and a limiting column are also shown in FIG. 4a.
[0059] As shown in FIGS. 5a and 4a, a first groove 21
with an opening facing toward the driving wheel assembly
4 may be disposed on the support leg body 2, and the
first groove 21 does not penetrate through the upper sur-

face or lower surface of the support leg body 2. The hing-
ing plate 3 is inserted into the first groove 21 through the
opening. A second groove 31 with an opening facing up-
ward is disposed proximate to the hinging position on the
upper surface of the hinging plate 3, and the second
groove 31 corresponds to the first groove 21. A spring 6
is disposed in the second groove 31 such that a top end
of the spring 6 is abutted against the upper surface of
the first groove 21, and a bottom end of the spring 6 is
abutted against the upper surface (concave surface) of
the second groove. The abutting position that the bottom
end of the spring 6 is abutted against on the upper surface
of the second groove is located at a side of the hinging
shaft 5 proximate to the driving wheel assembly 4.
[0060] In another example, a torsional spring (in FIG.
4b) may be disposed on the hinging shaft 5. A downward
pre-pressure is applied to the hinging plate 3 through the
torsional spring and then transferred to the driving wheel
assembly 4 through the hinging plate 3. The torsional
spring is disposed on the hinging shaft 5 in such a way
that an end of the torsional spring is abutted against the
support leg body 2 and another end of the torsional spring
is abutted against the hinging plate 3 from above the
hinging plate 3. An abutting position of the torsional spring
on the hinging plate 3 is located at a side of the hinging
shaft 5 proximate to the driving wheel assembly 4.
[0061] In some embodiments, the hinging plate 3 is
hinged onto the support leg body 2 and may rotate up
and down relative to the support leg body 2. In a case
where the support leg body 2 bears a large load, the
hinging plate 3 may be caused to rotate upward too much
relative to the support leg body 2 and the hinging position
between the support leg body 2 and the hinging plate 3
contacts the ground, thus disabling the support effect of
the driving wheel assembly 4. Besides, if the hinging plate
3 rotates downward too much, the driving wheel assem-
bly 4 may be easily tipped over. In order to avoid this
occurrence, a first limiting structure for limiting a range
that the hinging plate 3 rotates upward and downward
may be disposed on the forklift support leg 1.
[0062] As shown in FIGS. 5a, a first groove 21 with an
opening facing toward the driving wheel assembly 4 may
be disposed on the support leg body 2, and the first
groove does not penetrate through the upper surface or
lower surface of the support leg body 2. The first groove
on the support leg body may be used directly as the first
liming structure, so as to simplify the limiting structure. A
first end of the hinging plate 3 (i.e., hinging end) is inserted
through the opening into the first groove 21 on the support
leg body 2 by a predetermined length (e.g., 2-10 cm),
and then hinged to the support leg body 2 through the
hinging shaft 5. In other words, the predetermined length
is a distance between an inserting position where the
hinging shaft 5 is inserted into the support leg body 2 and
the end of the support leg body 2. In a case where the
hinging plate 3 rotates upward around the hinging shaft
5 by an angle relative to the support leg body 2, the upper
surface of the hinging plate 3 is abutted against the upper
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surface of the first groove 21, so as to limit the hinging
plate 3 from further rotating upward. In a case where the
hinging plate 3 rotates downward around the hinging
shaft 5 by an angle relative to the support leg body 2, the
lower surface of the hinging plate 3 is abutted against
the lower surface of the first groove 21, so as to limit the
hinging plate 3 from further rotating downward. It is to be
noted that, a groove is disposed on the hinging plate as
shown in FIG. 5a and in some embodiments, no groove
may be disposed on the hinging plate.
[0063] Additionally or optionally, in some embodi-
ments, a second limiting structure may be disposed on
the forklift support leg 1. As shown in FIGS. 5a and 5b,
the second limiting structure may include a limiting col-
umn 32 disposed on a side portion of the hinging plate
3. A limiting groove 22 is opened at an end of the support
leg body 2 and the limiting column 32 is located in the
limiting groove 22. Thus, in a case where the hinging
plate 3 rotates downward by a given angle around the
hinging shaft 5 relative to the support leg body 2, the
limiting column 32 is abutted against the bottom of the
limiting groove 22 so as to limit the hinging plate 3 from
further rotating downward. In a case where the hinging
plate 3 rotates upward by a given angle around the hing-
ing shaft 5 relative to the support leg body 2, the limiting
column 32 is abutted against the top of the limiting groove
22 so as to limit the hinging plate 3 from further rotating
upward.
[0064] FIG. 6 is a schematic diagram showing a side
structure of an automated guided forklift on the ground
according to some embodiments of the present disclo-
sure. FIG. 7 is a schematic diagram showing a stereo-
scopic structure of the automated guided forklift in FIG.
6. As shown in FIGS. 6 and 7, the automated guided
forklift includes a chassis 7. A chassis driving wheel as-
sembly and a caster are disposed at the bottom of the
chassis. A forklift support leg 1 is connected at a position
of the chassis 7 proximate to the bottom of the chassis
7. The forklift support leg 1 extends transversely at an
end of the chassis 7. The chassis driving wheel assembly
includes a first chassis driving wheel assembly 8, and
the caster includes a first caster 9 and a second caster
10. The first chassis driving wheel assembly 8, the first
caster 9 and the second caster 10 are disposed in a spac-
ing. The first chassis driving wheel assembly 8 is dis-
posed between the first caster 9 and the second caster
10. The first caster 9 and the second caster 10 are rigidly
connected to the bottom of the chassis to provide stable
support for the chassis. The forklift support leg 1 may be
the forklift support leg as described in any one of the
above embodiments.
[0065] In some embodiments, by perpendicularly or
obliquely disposing the hinging plate relative to the sup-
port direction of the driving wheels, the driving wheel as-
sembly is hinged to the support leg body. Thus, on one
hand, an integral structure formed by connecting the driv-
ing wheel assembly and the support leg body has a small
thickness, helping adapt to low operation space; on the

other hand, the driving wheel assembly may float up and
down relative to the support leg body such that an effec-
tive driving force may still be provided even in a case
where the ground is uneven, resulting in good ground
adaptation.
[0066] The chassis 7 may be a vertically-disposed
frame type structure or box type structure. A main control
unit may be disposed on the chassis 7 to control the chas-
sis driving wheel assembly and the driving wheel assem-
bly.
[0067] In order to enable the automated guide forklift
to operate stably, two forklift support legs 1 may be con-
nected in parallel on the chassis 7. Each forklift support
leg 1 has the same structure as the forklift support leg
described in any one of the above embodiments as well
as the same beneficial effects, and thus will not be re-
peated herein.
[0068] As shown in FIG. 6, one or more forks 11 and
one or more lift driving mechanisms (not shown) are dis-
posed on the chassis 7. The forks may be used to insert
under a load and then lift it, and may perform lifting actions
with the drive of the lift driving mechanism. There may
be two forks 11 arranged in parallel. The forks 11 and
the forklift support legs 1 may be located at a same side
of the chassis 7. The forks 11 are disposed above the
forklift support legs 1.
[0069] As shown in FIG. 7, a first chassis driving wheel
assembly 8, a first caster 9 and a second caster 10 are
disposed in a spacing at the bottom of the chassis 7. The
first chassis driving wheel assembly 8 is located between
the first caster 9 and the second caster 10. The first caster
9 and the second caster 10 both are rigidly connected to
the bottom of the chassis 7, so as to provide strong sup-
port for the chassis 7, thus preventing the chassis 7 from
tilting due to uneven force.
[0070] The chassis driving wheel assembly may be
used to provide a travel drive to the chassis. In an exam-
ple, the chassis driving wheel assembly may not only
provide a travel drive for the chassis 7 but also a steering
drive for the chassis 7. In this case, the chassis driving
wheel assembly may also be referred to as steering
wheel assembly.
[0071] FIG. 8 is a schematic diagram showing a ster-
eoscopic structure of a chassis driving wheel assembly
according to some embodiments of the present disclo-
sure. As shown in FIG. 8, the chassis driving wheel as-
sembly, for example, the first chassis driving wheel as-
sembly 8, may include a travel motor reducer box as-
sembly 81 and a travel wheel 82 mounted on the travel
motor reducer box assembly 81. A mounting plate 83 for
mounting the travel motor reducer box assembly 81 to
the chassis 7 is disposed on the travel motor reducer box
assembly 81. A gear ring 84 is sleeved on a periphery of
the travel motor reducer box assembly 81 to engage with
a steer driving gear 85. The steer driving gear 85 is
mounted on a steer driving motor assembly 86. The travel
motor reducer box assembly 81 may drive the travel
wheel 82 to travel, and the steer driving motor assembly
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86 may drive the steer driving gear 85 to rotate the gear
ring 84 which then drives the travel motor reducer box
assembly 81 and the travel wheel 82 to steer.
[0072] As shown in FIG. 8, in order to enable the travel
wheel 82 to float up and down relative to the chassis 7,
one or more springs 87 may be disposed between the
travel motor reducer box assembly 81 and the mounting
plate 83. A guide groove 88 for guiding the travel motor
reducer box assembly 81 to float up and down may be
disposed on the mounting plate 83. Further, a guide block
89 may be disposed on the travel motor reducer box as-
sembly 81 and located in the guide groove 88. The guide
block may slide up and down along the guide groove 88.
[0073] The chassis driving wheel assembly and the
driving wheel assembly 4 on the forklift support leg 1 may
be interchangeable.
[0074] FIG. 9 is a schematic diagram showing a struc-
ture of an automated guided forklift according to some
embodiments of the present disclosure. As shown in FIG.
9, the structure of the automated guided forklift in FIG. 9
is basically same as the structure of the automated guid-
ed forklift in FIG. 7 except that, the second caster 10 is
omitted at the bottom of the chassis 7, and the first chas-
sis driving wheel assembly 8 is mounted at the mounting
position of the second caster 10, that is, the first chassis
driving wheel assembly 8 and the first caster 9 are dis-
posed in parallel at both sides of the bottom of the chassis
7, where the first caster 9 is rigidly connected to the bot-
tom of the chassis 7 to provide strong support for the
chassis 7.
[0075] In some embodiments, only one chassis driving
wheel assembly and one caster may be disposed at the
bottom of the chassis 7. Thus, with the travel and steering
requirements satisfied, the number of the casters may
be reduced, helping reduce the costs.
[0076] FIG. 10 is a schematic diagram showing a struc-
ture of an automated guided forklift according to some
embodiments of the present disclosure. As shown in FIG.
10, the structure of the automated guided forklift in FIG.
10 is basically same as the structure of the automated
guided forklift in FIG. 7, except that, the first caster 9 and
the second caster 10 are omitted at the bottom of the
chassis 7, and the first chassis driving wheel assembly
8 and the second chassis driving wheel assembly 12 are
mounted respectively at the mounting positions of the
first caster 9 and the second caster 10, that is, two chassis
driving wheels are disposed in parallel at both sides of
the bottom of the chassis 7.
[0077] The structure of the second chassis driving
wheel assembly is the same as the structure of the first
chassis driving wheel assembly. In some embodiments,
two chassis driving wheel assemblies are disposed in
parallel at the bottom of the chassis 7 to produce good
travel drive capability and flexible steering capability.
[0078] FIG. 11 is a schematic diagram showing a struc-
ture of an automated guided forklift according to some
embodiments of the present disclosure. As shown in FIG.
11, the structure of the automated guided forklift in FIG.

11 is basically same as the structure of the automated
guided forklift in FIG. 7, except that, the first caster 9 and
the second caster 10 are omitted at the bottom of the
chassis 7, that is, the chassis driving wheel is disposed
in the middle of the bottom of the chassis 7.
[0079] In some embodiments, by using the main con-
trol unit of the chassis 7, the chassis driving wheel as-
sembly and the driving wheel assembly may be control-
led at the same time to achieve the movement of the
automated guided forklift. For example, the wheels in
chassis driving wheel assembly and the driving wheel
assembly may be controlled to be in a same direction to
achieve translation of the entire vehicle in any direction.
For another example, the wheels of chassis driving wheel
assembly and the driving wheel assembly may be con-
trolled to be perpendicular to a rotational center at the
same time, so as to achieve spinning of the entire vehicle
around the center, thus achieving the practical applica-
tion effect of omni-directional movement.
[0080] It will be noted that the relational terms such as
"first" and "second" used herein are merely intended to
distinguish one entity or operation from another entity or
operation rather than to require or imply any such actual
relation or order existing between these entities or oper-
ations. Also, the term "including", "containing" or any var-
iation thereof is intended to encompass non-exclusive
inclusion, so that a process, method, article or device
including a series of elements includes not only those
elements but also other elements not listed explicitly or
those elements inherent to such a process, method, ar-
ticle or device. Without more limitations, an element de-
fined by the statement "including a..." shall not be pre-
cluded to include additional same elements present in a
process, method, article or device including the ele-
ments.
[0081] Different embodiments in the present disclo-
sure are described in a related manner. Each embodi-
ment focuses on the differences from other embodiments
with those same or similar parts among the embodiments
referred to each other.
[0082] The above descriptions are merely specific ex-
amples of the present disclosure to which the scope of
protection of the present disclosure is not limited. Any
changes or substitutions that easily occur to a person
skilled in the art in the technical scope of the present
disclosure should fall in the scope of protection of the
present disclosure. Therefore, the scope of protection of
the present disclosure is indicated as in appended
claims.

Claims

1. A forklift support leg, comprising:

a support leg body,
a driving wheel assembly, and
a hinging plate, connected with the driving wheel

15 16 



EP 4 197 959 A1

10

5

10

15

20

25

30

35

40

45

50

55

assembly and hinged to the support leg body;
wherein the hinging plate is perpendicularly dis-
posed relative to a support direction of one or
more driving wheels of the driving wheel assem-
bly, or obliquely disposed relative to the support
direction of the one or more driving wheels of
the driving wheel assembly.

2. The forklift support leg according to claim 1, wherein
the driving wheel assembly comprises a vertically-
disposed driving outer frame, a driving module dis-
posed in a cavity enclosed by the driving outer frame,
and the one or more driving wheels connected with
the driving module,

an edge of a lower part of the one or more driving
wheels protrudes from a bottom of the driving
outer frame;
the hinging plate is located outside the driving
outer frame and fixedly connected with the driv-
ing outer frame.

3. The forklift support leg according to claim 1 or 2,
wherein, when the hinging plate is obliquely dis-
posed relative to the support direction of the one or
more driving wheels of the driving wheel assembly,
an included acute angle between the hinging plate
and the support direction of the one or more driving
wheels of the driving wheel assembly is greater than
or equal to 80 degrees and less than 90 degrees.

4. The forklift support leg according to any one of claims
1 to 3, wherein a first through hole is disposed in the
hinging plate, a second through hole is disposed in
the support leg body, the first through hole corre-
sponds to the second through hole, and a hinging
shaft is inserted through the first through hole and
the second through hole.

5. The forklift support leg according to claim 4, wherein
a first groove with an opening facing downward is
disposed on the support leg body; a second groove
with an opening facing upward is disposed proximate
to a hinging position on an upper surface of the hing-
ing plate, and the second groove corresponds to the
first groove;

wherein a spring is disposed in the second
groove, a top end of the spring is abutted against
a lower surface of the first groove, and a bottom
end of the spring is abutted against an upper
surface of the second groove; an abutting posi-
tion where the bottom end of the spring is abut-
ted against on the upper surface of the second
groove is located at a side of the hinging shaft
proximate to the driving wheel assembly;
or,
a torsional spring is disposed on the hinging

shaft, an end of the torsional spring is abutted
against the support leg body, and other end is
abutted against the hinging plate from above the
hinging plate; wherein an abutting position of the
torsional spring on the hinging plate is located
at a side of the hinging shaft proximate to the
driving wheel assembly.

6. The forklift support leg according to claim 4, wherein
a third groove with an opening facing toward the driv-
ing wheel assembly is disposed on the support leg
body, the third groove does not penetrate through a
lower surface and an upper surface of the support
leg body, and the hinging plate is inserted into the
third groove through the opening; a second groove
with an opening facing upward is disposed proximate
to a hinging position on an upper surface of the hing-
ing plate, and the second groove corresponds to the
third groove;

wherein a spring is disposed in the second
groove, a top end of the spring is abutted against
an upper surface of the third groove and a bot-
tom end of the spring is abutted against an upper
surface of the second groove; wherein an abut-
ting position where the bottom end of the spring
is abutted against on the upper surface of the
second groove is located at a side of the hinging
shaft proximate to the driving wheel assembly;
or,
a torsional spring is disposed on the hinging
shaft, an end of the torsional spring is abutted
against the support leg body, and other end is
abutted against the hinging plate from above the
hinging plate; wherein an abutting position of the
torsional spring on the hinging plate is located
at a side of the hinging shaft proximate to the
driving wheel assembly.

7. The forklift support leg according to any one of claims
1 to 3, wherein a limiting structure for limiting a range
that the hinging plate rotates relative to the support
leg body is disposed on the forklift support leg.

8. The forklift support leg according to claim 7, wherein
a first groove with an opening facing downward is
disposed on the support leg body, and a first end of
the hinging plate is inserted a predetermined length
into the first groove on the support leg body and
hinged on the support leg body by a hinging shaft;

the limiting structure comprises a first limiting
structure for limiting a range that the hinging
plate rotates upward relative to the support leg
body, and/or, a second limiting structure for lim-
iting a range that the hinging plate rotates down-
ward relative to the support leg body;
wherein the first limiting structure comprises the
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first groove;
the second limiting structure comprises a limit-
ing groove opened at an end of the support leg
body and a limiting column disposed on a side
portion of the hinging plate, and the limiting col-
umn is located in the limiting groove.

9. The forklift support leg according to any one of claims
1 to 7, wherein the hinging plate is hinged on a first
end of the support leg body and the hinging position
is proximate to a bottom of the support leg body.

10. The forklift support leg according to claim 7, wherein
a third groove with an opening facing toward the driv-
ing wheel assembly is disposed on the support leg
body, the third groove does not penetrate through a
lower surface and an upper surface of the support
leg body, and a first end of the hinging plate is in-
serted a predetermined length into the third groove
on the support leg body through the opening, and
hinged on the support leg body by a hinging shaft;
the limiting structure comprises the third groove.

11. The forklift support leg according to claim 7, wherein
a third groove with an opening facing toward the driv-
ing wheel assembly is disposed on the support leg
body, the third groove does not penetrate through a
lower surface and an upper surface of the support
leg body, and a first end of the hinging plate is in-
serted a predetermined length into the third groove
on the support leg body through the opening, and
hinged on the support leg body by a hinging shaft;
the limiting structure comprises a limiting groove
opened at an end of the support leg body and a lim-
iting column disposed on a side portion of the hinging
plate, and the limiting column is located in the limiting
groove.

12. The forklift support leg according to any one of claims
1 to 11, wherein the driving wheel assembly is locat-
ed outside the support leg body.

13. An automated guided forklift, comprising a chassis,
one or more chassis driving wheel assemblies and/or
one or more casters disposed at a bottom of the
chassis and one or more forklift support legs con-
nected at one or more positions of the chassis prox-
imate to the bottom of the chassis, and the one or
more forklift support legs extend transversely at an
end of the chassis;
wherein the one or more forklift support legs are the
forklift support leg according to any one of claims 1
to 12.

14. The automated guided forklift according to claim 13,
wherein one or more chassis driving wheel assem-
blies and one or more casters are disposed at the
bottom of the chassis; wherein the one or more chas-

sis driving wheel assemblies comprise a first chassis
driving wheel assembly and the one or more casters
comprise a first caster and a second caster; the first
chassis driving wheel assembly, the first caster and
the second caster are disposed in a spacing; wherein
the first chassis driving wheel assembly is located
between the first caster and the second caster, and
the first caster and/or the second caster is rigidly
connected with the bottom of the chassis; or,
one or more chassis driving wheel assemblies and
one or more casters are disposed at the bottom of
the chassis; wherein the one or more chassis driving
wheel assemblies are first chassis driving wheel as-
semblies, and the one or more casters are first cast-
ers; the first chassis driving wheel assembly and the
first caster are disposed in a spacing, and the first
caster is rigidly connected with the bottom of the
chassis.

15. The automated guided forklift according to claim 13,
wherein one or more chassis driving wheel assem-
blies are disposed at the bottom of the chassis and
comprise a first chassis driving wheel assembly and
a second chassis driving wheel assembly, and the
first chassis driving wheel assembly and the second
chassis driving wheel assembly are disposed in a
spacing; or,
a chassis driving wheel assembly is disposed in a
middle of the bottom of the chassis.
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