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(54) TRANSPORT VEHICLE

(567)  Atransport vehicle, comprising: a vehicle body
(31) and a first traveling mechanism (32) mounted on the
vehicle body (31). The first traveling mechanism (32)
comprises a plurality of climbing assemblies (320) re-
spectively provided on two opposite sides of the vehicle
body (31). Each climbing assembly (320) comprises: a
wheel frame (321) extending outwardly from a lateral side
ofthe vehicle body (31); and a driving wheel (322) mount-
ed on the wheel frame (321), the axis of the driving wheel

320

Fig.7

being perpendicular to the extension direction of the
wheel frame (321). The wheel frame (321) is rotatable
about the central axis of the wheel frame (321) in the
extension direction. Such a transport vehicle is able to
operate along a horizontal track and also able to operate
along a vertical track, and is able to quickly complete the
switching between the horizontal track and the vertical
track, and the operation efficiency is high.
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Description
CROSS-REFERENCE TO RELATED APPLICAITON

[0001] The presentdisclosure claims the priority to the
Chinese Patent Application NO. 201910108704.3, enti-
tled "TRANSPORT VEHICLE", filed on February 03,
2019, the entire contents of which are hereby incorpo-
rated by reference.

TECHNICAL FIELD

[0002] The present disclosure generally relates to a
transport vehicle technology.

BACKGROUND

[0003] With the development of society, people’s de-
mand for production and living materials has greatly in-
creased, and commodity exchange and the number and
frequency of circulation have increased rapidly, which
has promoted the development of the express logistics
industry. As an important transportation equipment, a
shuttle vehicle can reciprocate on racks of a stereoscopic
warehouse to transport a cargo box into and out of the
warehouse, thereby greatly improving efficiency of pick-
ing and selection. It is widely used in food and medicine,
luggage handling, postal express and industrial logistics
and other industries.

[0004] Shuttle racks are usually arranged in a multi-
layer rack structure, and at least one horizontal shuttle
rail is provided on each layer of racks. The shuttle vehicle
runs on a horizontal shuttle rail. An elevator is provided
next to a shuttle rail. When a shuttle vehicle needs to
enter an upper or lower shuttle rail from a current shuttle
rail, it is necessary to first move a carrier of the elevator
to the current shuttle rail, and then the shuttle vehicle can
enter into the carrier of the elevator, the elevator raises
or lowers the carrier to reach the shuttle rail of a desired
layer, and finally the shuttle vehicle can enter the shuttle
rail of the desired layer.

[0005] When demand for outbound and inbound or-
ders is large, all shuttle vehicles can only reciprocate
along the horizontal shuttle rail, and the elevator is need-
ed when the shuttle rail of the shuttle vehicle is switched,
which inevitably causes congestion.

[0006] The above information disclosed in the back-
ground section is only used to enhance the understand-
ing of the background of the present disclosure, and
therefore it may include information that does not consti-
tute the prior art known to those of ordinary skill in the art.

SUMMARY

[0007] A series of simplified concepts are introduced
in this section, which will be explained in further detail in
the detailed description. The content of this section does
not mean to try to define key features and necessary
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technical features of the claimed technical solution, nor
does it mean to try to determine the protection scope of
the claimed technical solution.

[0008] A main purpose of the present disclosure is to
overcome at least one of the above drawbacks of the
prior art and provide a transport vehicle, which includes:
a vehicle body and a first traveling mechanism mounted
on the vehicle body;

the first traveling mechanism includes:

a plurality of crawling assemblies respectively pro-
vided on two opposite sides of the vehicle body, and
the crawling assembly includes:

a wheel carrier extending outwardly from a side of
the vehicle body;

a driving wheel mounted on the wheel carrier and
having an axis perpendicular to an extending direc-
tion of the wheel carrier;

the wheel carrier has a central axis in the extending
direction and is rotatable about the central axis

[0009] According to an embodiment of the present dis-
closure, the crawling assembly further includes: a guide
wheel mounted on the wheel carrier and having an axis
parallel to the extending direction of the wheel carrier.
[0010] According to an embodiment of the present dis-
closure, the central axis of the wheel carrier passes
through a center of the driving wheel, and a number of
the guide wheels is two, and the two guide wheels are
respectively arranged on two opposite sides of the driving
wheel and have a same distance to the central axis of
the wheel carrier.

[0011] According to an embodiment of the present dis-
closure, the wheel carrier is configured to be retractable
into and extendable out of the vehicle body; and

the transport vehicle further includes a second traveling
mechanism arranged on a bottom of the vehicle body,
wherein the second traveling mechanism is configured
to be movable on ground.

[0012] According to an embodiment of the present dis-
closure, the second traveling mechanism includes: a plu-
rality of universal wheels respectively disposed at both
ends of the bottom of the vehicle body, and two driving
wheels respectively disposed at both sides of middle of
the bottom of the vehicle body, and the driving wheels
can actively roll.

[0013] According to an embodiment of the present dis-
closure, the crawling assembly further includes:

a mounting seat slidably connected with the vehicle
body;

a rotating drum rotatably connected with the mount-
ing seat, the rotating drum being rotatable around
an axis of the rotating drum;

a transmission mechanism arranged in the wheel
carrier, wherein the transmission mechanism is in
transmission connection with the driving wheel; and
an input shaft penetrating the rotating drum and ex-
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tending from the first end into the wheel carrier,
wherein the input shaft is in transmission connection
with the transmission mechanism, and both of an
axis of the input shaft and the axis of the rotating
drum are coincide with the central axis of the wheel
carrier;

the first traveling mechanism further includes a
crawling drive assembly for driving the input shaft to
rotate, and a rotating drive assembly for driving the
rotating drum to rotate.

[0014] According to an embodiment of the present dis-
closure, the first traveling mechanism further includes a
telescopic drive assembly, and the telescopic drive as-
sembly includes:

a plurality of sliding rails disposed to be parallel to
the central axis of the wheel carrier and arranged on
the vehicle body;

a plurality of sliding blocks mounted on the plurality
of sliding rails respectively and connected to a plu-
rality of mounting seats respectively; and

a linear actuator configured to drive the plurality of
mounting seat to slide.

[0015] According to an embodiment of the present dis-
closure, the vehicle body includes a front end and a rear
end opposite to the front end; and

the plurality of crawling assemblies have at least four
crawling assemblies, wherein two crawling assemblies
are respectively disposed on two opposite sides of the
front end, and another two crawling assemblies are re-
spectively disposed on two opposite sides of the rear end.
[0016] Accordingto an embodiment of the present dis-
closure, a first rotating shaft is provided on the driving
wheel, and is rotatably connected with the wheel carrier;
and

the transmission mechanism includes:

a first bevel gear sleeved on the input shaft;

a second rotating shaft rotatably connected to the
wheel carrier and parallel to the first rotating shaft;
a second bevel gear sleeved on the second rotating
shaft and engaged with the first bevel gear;
wherein, the second rotating shaft is in transmission
connection with the first rotating shaft.

[0017] According to an embodiment of the present dis-
closure, the transmission mechanism further includes:

a first cylindrical gear sleeved on the first rotating
shaft;

a second cylindrical gear sleeved on the second ro-
tating shaft;

a mandrel mounted on the wheel carrier and parallel
to the first rotating shaft;

a third cylindrical gear sleeved on the mandrel,
wherein the third cylindrical gear is rotatable about
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the mandrel, the third cylindrical gearis engaged with
the first cylindrical gear and the second cylindrical
gear respectively.

[0018] According to an embodiment of the present dis-
closure, a middle part of the second rotating shaft is ro-
tatably connected with the wheel carrier, and the second
bevel gear and the second cylindrical gears are respec-
tively arranged at both ends of the second rotating shaft,
and the first bevel gear is disposed between the second
bevel gear and the second cylindrical gear.

[0019] According to an embodiment of the present dis-
closure, the driving wheel is a flat wheel, a synchronous
wheel, a gear or a sprocket.

[0020] According to the above technical solutions, the
advantages and positive effects of the transport vehicle
of the present disclosure are as follows:

[0021] the transport vehicle of the present disclosure
can run along both of the horizontal rail and the vertical
rail, and can quickly complete switching between the hor-
izontal rail and the vertical rail. Compared with the trans-
port vehicle in the prior art, the traveling mode according
to the present application is more flexible, especially on
a rail network that is intertwined with horizontal and ver-
tical rails. When there is congestion in a travelling direc-
tion of the vehicle, a switching of rail can be performed
to avoid the congestion rail, and the operation efficiency
is higher.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] Objectives, features, and advantages of the
present disclosure will become more apparent by take
account into the following detailed description of embod-
iments of the present disclosure in combination with the
drawings. The drawings are merely exemplary illustra-
tions of the present disclosure, and are not necessarily
drawn to scale. In the drawings, the same reference nu-
merals always refer to the same or similar parts.

FIG 1 is a perspective diagram showing a stereo-
scopic rack according to an exemplary embodiment.
FIG 2 is a side view of a stereoscopic rack according
to an exemplary embodiment.

FIG 3 is a partial front view of a stereoscopic rack
according to an exemplary embodiment.

FIG 4 is adiagram showing a disassembly of a steer-
ing guide rail according to an exemplary embodi-
ment.

FIG 5 is a partial cross-sectional view of a steering
guide rail according to an exemplary embodiment.
FIG 6 is a partial front view of a guide rail assembly
according to an exemplary embodiment.

FIG 7 is a perspective diagram showing a transport
vehicle according to an exemplary embodiment.
FIG 8 is a front view showing a crawling assembly
according to an exemplary embodiment.

FIG.9is aleft view of a crawling assembly according
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to an exemplary embodiment.

FIG. 10 is a diagram showing a transport vehicle
traveling on a stereoscopic rack according to an ex-
emplary embodiment.

FIG 11 is a diagram showing a transport vehicle
traveling on a stereoscopic rack according to an ex-
emplary embodiment.

FIG. 12is a cross-sectional view of overall of a crawl-
ing assembly according to an exemplary embodi-
ment.

FIG. 13 is a diagram showing a disassembly of a
crawling assembly according to an exemplary em-
bodiment.

FIG. 14 is a perspective diagram showing a transport
vehicle according to an exemplary embodiment.
FIG. 15is a perspective diagram showing a transport
vehicle being separated from a rail assembly accord-
ing to an exemplary embodiment.

DETAILED DESCRIPTION

[0023] Example embodiments will now be described
more fully with reference to the accompanying drawings.
However, embodiments can be implemented in various
forms, and should not be construed as being limited to
the embodiments set forth herein. On the contrary, these
embodiments are provided so that the present disclosure
will be comprehensive and complete, and fully convey
concepts of the example embodiments to those skilled
in the art. The same reference numerals in the drawings
indicate the same or similar structures, and thus repeated
descriptions will be omitted.

[0024] FIG. 1 and FIG. 2 show a stereoscopic rack 1
in an embodiment. The stereoscopic rack 1 includes a
rack body 20 and a rail assembly 10 provided on a side
ofthe rack body 20. In a warehouse, multiple stereoscop-
ic racks 1 can be arranged, and multiple stereoscopic
racks 1 are arranged side by side. For example, the
number of stereoscopic racks 1 can be four. As shown
in FIG. 2, every two adjacent stereoscopic racks 1 form
a group, and the two stereoscopic racks 1 in a group are
separated from each other to form an aisle with uniform
width between the two stereoscopic racks 1. The guide
rail assembly 10 on the stereoscopic rack 1 is arranged
on a side of the stereoscopic rack 1 close to the aisle, so
that two guide rail assemblies 10 are respectively ar-
ranged atboth sides of the aisle. The crawling assemblies
320 at both sides of the transport vehicle 3 can respec-
tively cooperate with the two guide rail assemblies 10
and run along the guide rail assemblies 10, and thus the
transport vehicle 3 can travel in the aisle.

[0025] Referring to FIG 3, the guide rail assembly 10
includes a steering guide rail 11, a first rail 13 and a sec-
ond rail 14. The steering guide rail 11, the first rail 13 and
the second rail 14 are all mounted on the rack body 20.
The firstrail 13, the second rail 14 and the steering guide
rail 11 are all arranged in a same plane, which is prefer-
ably a vertical plane. The first rail 13 extends along a
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horizontal direction. The second rail 14 extends in the
vertical direction. The first rail 13 and the second rail 14
intersect perpendicularly. The steering guide rail 11 is
mounted at an intersection of the first rail 13 and the
second rail 14. Both the first rail 13 and the second rail
14 are divided into multiple sections by the steering guide
rail 11.

[0026] Referring to FIG. 4 and FIG. 5, the steering
guide rail 11 includes a mounting seat 111 and a rotating
part 112. The mounting seat 111 is mounted on an upright
post22. The rotating part 112 is mounted on the mounting
seat 111 and is located on a side of the mounting seat
111 distal to the rack body 20. The rotating part 112 is
rotatably connected to the mounting seat 111, and the
rotating part 112 can rotate with respect to the mounting
seat 111. The rotating part 112 rotates around a central
axis perpendicular to a bottom surface of a guide groove
113. The central axis is a straight line passing through
center of the guide groove 113 and perpendicular to the
bottom surface of the guide groove 113. The rotating part
112 includes the guide groove 113. The guide groove
113 is located on a side of the rotating part 112 distal to
the rack body 20. The guide groove 113 includes two
straight grooves. The two straight grooves have a same
length. The two straight grooves intersect vertically to
each other, and the intersection point is a midpoint of
each straight groove, and the intersection point is the
center of the guide groove 113. The two straight grooves
are both perpendicular to a rotating axis of the rotating
part 112, and the rotating axis passes through the center
of the guide groove 113. The guide groove 113 may be
cross-shaped. Two ends of the straight groove respec-
tively extend to edges of opposite sides of the rotating
part 112.

[0027] Inthis embodiment, a mounting hole 114 is pro-
vided on the mounting seat 111, and the mounting hole
114 is a round hole. The mounting hole 114 is provided
in center of the mounting seat 111. The mounting hole
114 may be a through hole. The rotating part 112 is pro-
vided with a rotating shaft 115. The rotating shaft 115 is
provided on a side of the rotating part 112 close to the
mounting seat 111. The rotating shaft 115 extends into
the mounting hole 114. The rotating shaft 115 has a di-
ameter smaller than that of the mounting hole 114, and
an axis of the rotating shaft 115 is coaxial with an axis of
the mounting hole 114.

[0028] The steering guide rail 11 also includes a slew-
ing bearing 116. The slewing bearing 116 includes an
inner ring, an outer ring, and a roller arranged between
the innerring and the outer ring. The slewing bearing 116
is preferably a ball bearing. An inner ring of the slewing
bearing 116 is sleeved on the rotating shaft 115, and the
inner ring preferably has an interference fit with the ro-
tating shaft 115. An outer circumferential wall of an outer
ring of the slewing bearing 116 abuts against an inner
circumferential wall of the mounting hole 114, and there
is an interference fit between the outer ring of the slewing
bearing 116 and the mounting hole 114.
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[0029] In this way, the mounting seat 111 and the ro-
tating part 112 can be rotatably connected to each other
by the slewing bearing 116, and the mounting seat 111
and the rotating part 112 are rotationally matched pre-
cisely.

[0030] The steering guide rail 11 also includes a thrust
bearing 117. The thrust bearing 117 may be one of a
thrust cylindrical roller bearing, a thrust tapered roller
bearing and a thrust ball bearing. The thrust bearing 117
is sandwiched between the mounting seat 111 and the
rotating part 112. The thrust bearing 117 and the slewing
bearing 116 are arranged coaxially.

[0031] In this way, axial load that the thrust bearing
117 can carry is maximized, and the slewing bearing 116
has a longer service life. At the same time, the mounting
seat 111 and the rotating part 112 can achieve a tighter
fit therebetween, and thus to reduce relatively moving.
[0032] Referring to FIG. 6, the first rail 13 is a straight
rail. A first groove 131 is provided on the first rail 13. The
first groove 131 extends along the first rail 13, that is, the
first groove 131 extends in a horizontal direction. The
second rail 14 is a straight rail. A second groove 141 is
provided on the second rail 14. The second groove 141
extends along the second rail 14, that is, the second
groove 141 extends in a horizontal direction. Both ends
of the first groove 131 and the second groove 141 extend
to the rotating part 112. When the rotating part 112 ro-
tates, the rotating part 112 can rotate to a position where
the guide groove 113 is connected to both of the first
groove 131 and the second groove 141. Thatis, a straight
groove in the guide groove 113 is connected to the first
groove 131, another straight groove is connected to the
second groove 141.

[0033] A bottom of each of the first groove 131, the
second groove 141 and the two straight grooves of the
guide groove 113 can be mounted with a transmission
element extending along an extending direction of the
groove. The transmission element can be a timing belt,
a rack or chain.

[0034] There are a plurality of first rails 13 and second
rails 14. The first rails 13 and storage brackets 21 are
arranged in a one-to-one correspondence, and each first
rail 13 is arranged on an edge of a corresponding storage
bracket 21. The plurality of second rails 14 are respec-
tively arranged on the plurality of upright posts 22. The
second rails 14 are arranged in a one-to-one correspond-
ence with the upright post 22 located on a same side of
the stereoscopic rack 1, and each second rail 14 is dis-
posed on a corresponding upright post 22. The plurality
of first rails 13 and the plurality of second rails 14 are all
located in s same vertical plane, and the plurality of first
rails 13 and the plurality of second rails 14 are interwoven
into a rail network. There are also a plurality of steering
guide rails, and the plurality of steering guide rails are
respectively arranged at each intersection in the rail net-
work.

[0035] FIG. 7 shows a transport vehicle 3 according to
an embodiment. The transport vehicle 3 is preferably an
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Automated Guided Vehicle (Automated Guided Vehicle).
[0036] The transport vehicle 3 includes a vehicle body
31 and a first traveling mechanism 32. The first traveling
mechanism 32 is mounted on the vehicle body 31. The
first traveling mechanism 32 is used to drive the vehicle
body 31 to run along the guide rail assembly 10. The
vehicle body 31 may be provided in a shape of substan-
tially rectangular structure. The vehicle body 31 includes
afrontend 41 and a rear end 42 opposite to the front end
41.The frontend 41 may be the frontend 41 of the vehicle
body 31, and the rear end 42 may be the rear end 42 of
the vehicle body 31.

[0037] The first traveling mechanism 32 includes four
crawling assemblies 320. The four crawling assemblies
320 are respectively arranged on two opposite sides of
the vehicle body 31. The transport vehicle 3 is located
between the two guide rail assemblies 10 when crawling
along the rail, and the crawling assemblies 320 on both
sides of the transport vehicle 3 abut against the guide
rail assemblies 10 at both sides to support the transport
vehicle 3.

[0038] In this embodiment, two crawling assemblies
320 are respectively disposed on two opposite sides of
the front end 41 of the vehicle body 31, and the other two
crawling assemblies 320 are respectively disposed on
two opposite sides of the rear end 42 of the vehicle body
31. The four crawling assemblies 320 can support the
vehicle body 31 from positions close to the four corners
of the vehicle body 31, which is more stable and reliable.
[0039] FIGS. 8 and 9, each crawling assembly 320 in-
cludes a wheel carrier 321, a driving wheel 322 and a
guide wheel 323. The wheel carrier 321 is configured in
a substantially straight shape, and the wheel carrier 321
extends outward from a side of the vehicle body 31. The
wheel carrier 321 includes a first end and a second end
opposite to the first end. A first end of the wheel carrier
321 faces the vehicle body 31, and a second end of the
wheel carrier 321 is distal to the vehicle body 31. The
second end ofthe wheel carrier 321 can protrude outward
from the side of the vehicle body 31. The driving wheel
322 and the guide wheel 323 are both mounted on the
second end of the wheel carrier 321. A axis of the driving
wheel 322 is perpendicular to an extending direction of
the wheel carrier 321. The guide wheel 323 is arranged
on a side of the driving wheel 322, and an axis of the
guide wheel 323 is parallel to the extending direction of
the wheel carrier 321. The axis of the guide wheel 323
lies in a plane that passes through a center of the driving
wheel 322 and is perpendicular to the axis of the driving
wheel 322. This makes an outer peripheral surface of the
driving wheel 322 face the guide wheel 323, and the guide
wheel 323 can be always in a travelling direction of the
driving wheel 322.

[0040] In this embodiment, the wheel carrier 321 can
rotate around its central axis in the extending direction.
The central axis is perpendicular to the axis of the driving
wheel 322. The central axis preferably passes through
the center of the driving wheel 322. Since the wheel car-
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rier 321 can rotate around its central axis, the traveling
direction of the driving wheel 322 can be changed by
rotating the wheel carrier 321.

[0041] The widths of the first groove 131, the second
groove 141 and the guide groove 113 are all greater than
a diameter of the guide wheel 323, and the guide wheel
323 can extend into the first groove 131, the second
groove 141 and the guide groove 113. When the transport
vehicle 3 runs horizontally along the first groove 131,
since the diameter of the guide wheel 323 is larger than
the width of the driving wheel 322, the guide wheel 323
is hung on a side wall of the first groove 131 and carries
the body 31. When the driving wheel 322 runs vertically
along the second groove 141, the driving wheel 322 car-
ries the vehicle body 31, and the guide wheel 323 inter-
acts with the side wall of the second groove 141 to guide
the driving wheel 322 to move along the first groove 131.
[0042] When the transport vehicle 3 needs to travel
from the first rail 13 to the second rail 14, the rotating part
112 can be first rotated to a position where the guide
grooves 113 are connected to both of the first groove 131
and the second groove 141, and then the driving wheel
322 to make the crawling assembly 320 enter the guide
groove 113 from the first groove 131. At this time, states
of the crawling assembly 320 and the rotating part 112
is as shown in FIG 10. Then the wheel carrier 321 can
be driven to rotate by 90°. The rotating part 112 is driven
to rotate as the wheel carrier 321 rotates. When the ro-
tating part 112 rotates by 90°, the guide groove 113 is
connected to both of the first groove 131 and the second
groove 141 respectively. At this time, the states of the
crawling assembly 320 and the rotating part 112 is shown
in FIG. 11, and the transport vehicle 3 can continue to
travel toward the second groove 141 until it enters the
second groove 141. In this way, the transport vehicle 3
can travel from the first rail 13 to the second rail 14. Sim-
ilarly, the transport vehicle 3 can also travel from the sec-
ond rail 14 to the first rail 13. In this way, along the guide
rail assembly 10, the transport vehicle 3 can run both in
a horizontal direction and a vertical direction, and thus
the transport vehicle 3 has a more flexible running route.
[0043] The rail network is formed in rectangular grids,
and the smallest cell of the rail network is one rectangular
grid. The transport vehicle 3 can travel along the rail net-
work, and the transport vehicle 3 can be steered at any
steering guide rail 11 to switch rails, so that the transport
vehicle 3 has more rails to run. When a rail in a traveling
direction of the transport vehicle 3 is blocked, the trans-
port vehicle 3 can bypass the blockage by switching rail
without waiting for the rail to be cleared, which greatly
improves handling efficiency of the transport vehicle 3.
[0044] The driving wheel 322 may be a flat wheel, a
synchronous wheel, a gear or a sprocket. When the driv-
ing wheel 322 is a synchronizing wheel, a gear or a
sprocket, it can engaged with corresponding transmis-
sion elements mounted in the firstgroove 131, the second
groove 141, and the two straight grooves of the guide
groove 113 to prevent slipping.
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[0045] Further, two guide wheels 323 are provided.
Each of the two guide wheels 323 is arranged the second
end of the wheel carrier 321. The two guide wheels 323
are respectively located on opposite sides of the driving
wheel 322. The wheel carrier 321 rotates around its cen-
tral axis, which passes through the center of the driving
wheel 322, and distances from the central axis to axes
of the two guide wheels 323 are equal to each other.
[0046] The driving wheel 322 is arranged between the
two guide wheels 323, which can completely avoid fric-
tion between the driving wheel 322 and side wall of the
groove. When the transport vehicle 3 runs horizontally in
the first groove 131, the two guide wheels 323 are hung
on the side walls of the first groove 131 and carry the
vehicle body 31. The two guide wheels 323 have same
distances to a center axis of the wheel carrier 321. De-
flection moments applied to the wheel carrier 321 by the
two guide wheels 323 may cancel each other out, and
thus force on the wheel carrier 321 is more reasonable.
[0047] Further, referring to FIG. 12 and FIG 13, the
crawling assembly 320 includes a transmission mecha-
nism 34, an input shaft 35, a rotating drum 36 and a
mounting seat 37.

[0048] The mounting seat 37 is provided on the vehicle
body 31. In this embodiment, the mounting seat 37 in-
cludes a bottom plate 371 and two side plates 372. The
two side plates 372 are located on a same side at bottom,
and both are perpendicular to the bottom plate 371. The
two side plates 372 are parallel to each other. Both side
plates 372 are provided with mounting through holes 373,
and the mounting through holes 373 are circular through
holes. The two mounting through holes 373 are aligned
with each other, that is, the two mounting through holes
373 are arranged coaxially.

[0049] The rotating drum 36 includes a cylinder 361.
The cylinder 361 has a cylindrical shape. A diameter of
the cylinder 361 is smaller than that of the mounting
through hole 373. The cylinder 361 is disposed in the
mounting through hole 373. The cylinder 361 and the
mounting seat 37 form a rotational connection. In this
embodiment, the crawling assembly 320 further includes
two slewing bearings 374, and inner rings of the two slew-
ing bearings 374 are respectively sleeved on two ends
of the cylinder 361. The slewing bearing 374 may be a
radial bearing or a deep groove ball bearing. Outer rings
of the two slewing bearings 374 are mounted in the
mounting through hole 373 and form a fixed connection
with the mounting through hole 373. There may be an
interference fitbetween the outer ring of the slewing bear-
ing 374 and the mounting through hole 373. In this way,
the rotating drum 36 forms a rotational connection with
the mounting seat 37 through the slewing bearing 374.
It should be noted that the slewing bearing 374 may not
be provided, and the rotational connection between the
rotating drum 36 and the mounting seat 37 can also be
realized through a clearance fit between the mounting
through hole 373 and the rotating drum 36.

[0050] The first end of the wheel carrier 321 can be
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fixedly connected to an end of the rotating drum 36. A
first end of the wheel carrier 321 and the end of the ro-
tating drum 36 may be welded, screwed or bolted to each
other. In this way, the wheel carrier 321 can be mounted
on the rotating drum 36, and the rotating drum 36 can
drive the wheel carrier 321 to rotate around an axis of
the rotating drum 36. At this time, the central axis of the
wheel carrier 321 in the extending direction thereof co-
incides with the axis of the rotating drum 36.

[0051] The driving wheel 322 includes a roller body
324 and a first rotating shaft 325. The roller body 324 is
circular with a through hole in a center of the roller body
324. The first rotating shaft 325 is cylindrical. The first
rotating shaft 325 is coaxially arranged with the roller
body 324. The driving wheel 322 is sleeved on the first
rotating shaft 325 and forms a fixed connection with the
first rotating shaft 325. There may be an interference fit
between the driving wheel 322 and the first rotating shaft
325. The first rotating shaft 325 is rotatably connected to
the second end of the wheel carrier 321. An extending
direction of the first rotating shaft 325 and the extending
direction of the wheel carrier 321 are perpendicular to
each other. In this embodiment, two bearings 326 are
provided in the second end of the wheel carrier 321, and
inner rings of the two bearings 326 are respectively
sleeved on two ends of the first rotating shaft 325. Two
through holes 327 are respectively provided on inner
walls of both sides of the wheel carrier 321, and outer
rings of the two bearings 326 are respectively arranged
in the two through holes 327 to form a fixed connection
with the mounting through holes 373. In this way, a rota-
tional connection is formed between the driving wheel
322 and the wheel carrier 321. Apart of the roller body
324 is accommodated in the wheel carrier 321, and an-
other part protrudes from the second end of the wheel
carrier 321.

[0052] Theinputshaft35 has a straight bar shape. The
input shaft 35 is coaxially arranged with the rotating drum
36. A diameter of the input shaft 35 is smaller than that
of an inner hole of the input shaft 35. The input shaft 35
can penetrate the rotating drum 36 and extend into the
wheel carrier 321 from the first end of the wheel carrier
321. The input shaft 35 can rotate relative to the wheel
carrier 321 and around an axis of the input shaft 35. In
this embodiment, the crawling assembly 320 further in-
cludes a bearing 351 arranged between the input shaft
35 and the rotating drum 36. The bearing 351 is arranged
in the rotating drum 36, the inner ring of the bearing 351
is sleeved on the input shaft 35, and an outer ring of the
bearing 351 abuts against an inner wall of the rotating
drum 36. Two bearings 351 can be respectively provided
at both ends of the rotating drum 36. The axis of the input
shaft 35 passes through the center of the driving wheel
322 and is perpendicular to the axis of the driving wheel
322.

[0053] The transmission mechanism 34 is arranged in
the wheel carrier 321. The transmission mechanism 34
is respectively drivingly connected to the input shaft 35
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and the driving wheel 322 to transfer a torque delivered
by the input shaft 35 to the driving wheel 322 to drive the
driving wheel 322 to roll. The transmission mechanism
34 includes afirst bevel gear 341, a second rotating shaft
342 and a second bevel gear 343. The second rotating
shaft 342 is parallel to the first rotating shaft 325. The
second rotating shaft 342 is provided at the first end of
the wheel carrier 321. The second bevel gear 343 is
sleeved on the second rotating shaft 342 and forms a
fixed connection with the second rotating shaft 342. The
second rotating shaft 342 is inserted into a shaft hole in
the wheel carrier 321 and is in clearance fit with the shaft
hole. The second rotating shaft 342 can rotate around its
own axis in the shaft hole. The first bevel gear 341 is
sleeved on an end of the input shaft 35 that extends into
the wheel carrier 321 and engaged with the second bevel
gear 343. The angle between the two shafts is 90°. Co-
operation of the first bevel gear 341 and the second bevel
gear 343 can change a direction of an input torque.
[0054] The second rotating shaft 342 is in a transmis-
sion connection with the first rotating shaft 325. There
may be a belt transmission, chain transmission or gear
transmission between the second rotating shaft 342 and
thefirstrotating shaft 325. In this embodiment, gear trans-
mission is formed between the second rotating shaft 342
and the first rotating shaft 325, and the transmission
mechanism 34 furtherincludes afirst cylindrical gear 344,
a second cylindrical gear 345, a third cylindrical gear 347,
and a mandrel 346. The first cylindrical gear 344 is
sleeved on the first rotating shaft 325 and is fixedly con-
nected to the first rotating shaft 325. The second cylin-
drical gear 345 is sleeved on the second rotating shaft
342 and is fixedly connected with the second rotating
shaft 342. The mandrel 346 is disposed between the first
rotating shaft 325 and the second rotating shaft 342 and
is parallel to the first rotating shaft 325. The third cylin-
drical gear 347 is sleeved on the mandrel 346, and the
third cylindrical gear 347 can rotate around an axis of the
mandrel 346. The mandrel 346 is fixed on the inner wall
of the wheel carrier 321, and the third cylindrical gear
347 is in clearance fit with the mandrel 346, and the third
cylindrical gear 347 can rotate around the mandrel 346.
The first cylindrical gear 344 can be engaged with the
third cylindrical gear 347, and the third cylindrical gear
347 canbe engaged with the second cylindrical gear 345.
[0055] In this embodiment, after the input shaft 35 is
driven by an external force to rotate around its own axis,
the input shaft 35 drives the first bevel gear 341 to rotate,
the first bevel gear 341 drives the second shaft 342 to
rotate, and the second shaft 342 drives the second cy-
lindrical gear 345 to rotate, the second cylindrical gear
345 drives the third cylindrical gear 347 to rotate, the third
cylindrical gear 347 drives the first cylindrical gear 344
to rotate, and the first cylindrical gear 344 drives the driv-
ing wheel 322 toroll. Thus, the torque input from the input
shaft 35 can drive the driving wheels 322 to roll.

[0056] The first traveling mechanism 32 also includes
a crawling drive assembly and a rotating drive assembly,



13 EP 3 901 067 A1 14

and both the crawling drive assembly and the rotating
drive assembly are arranged inside the vehicle body 31.
The crawling drive assembly is used to drive the input
shaft 35 to rotate. The crawling drive assembly may in-
clude four first motors, main shafts of the four first motors
are respectively in transmission connection to the four
input shafts 35, and each first motor drives one input
shaft 35 to rotate. There may be a gear transmission
between the main shaft of the first motor and the input
shaft 35. The rotating drive assembly is used to drive the
rotating drum 36 to rotate. The rotating drive assembly
may include four second motors, and main shafts of the
four second motors are in transmission connection with
the four rotating drums 36 respectively. Each second mo-
tor drives a rotating drum 36 to rotate. There may be a
gear transmission between the main shaft of the second
motor and the rotating drum 36.

[0057] The driving wheel 322 is mounted on the wheel
carrier 321, and the wheel carrier 321 is mounted on the
rotating drum 36. The rotating drive assembly can drive
the rotating drum 36 to change the traveling direction of
the driving wheel 322. Since the axis of the input shaft
35 passes through the center of the driving wheel 322
and is perpendicular to the axis of the driving wheel 322,
and the input shaft 35 is coaxially arranged with the ro-
tating drum 36, there will be no mutual interference be-
tween the rotating drum 36 driving the driving wheel 322
to turn and the input shaft 35 driving the driving wheel
322 toroll. Atthe same time, the input shaft 35 can extend
into the vehicle body 31, and is driven to rotate by the
crawling drive assembly arranged inside the vehicle body
31 to drive the driving wheel 322 to roll, without the crawl-
ing drive assembly being arranged on the wheel carrier
321, which makes the entire structure of the transport
vehicle 3 more compact.

[0058] Further, the mandrel 346 is disposed between
the first rotating shaft 325 and the second rotating shaft
342, and the axes of the first rotating shaft 325, the sec-
ondrotating shaft 342, and the mandrel 346 are coplanar.
In this way, the first cylindrical gear 344, the second cy-
lindrical gear 345, and the third cylindrical gear 347 are
sequentially arranged along a straight line, so that the
wheel carrier 321 can have a smaller volume.

[0059] Further, a middle part of the second rotating
shaft 342 is rotatably connected with the wheel carrier
321. The second bevel gear 343 and the second cylin-
drical gear 345 are respectively disposed at two ends of
the second rotating shaft 342, and the first bevel gear
341 is located between the second bevel gear 343 and
the second cylindrical gear 345. After this arrangement,
the transmission mechanism 34 can be made more com-
pact and smaller in size, and at the same time, the force
on the second rotating shaft 342 can be more reasonable.
[0060] Further, the rotating drum 36 further includes a
flange 362. The flange 362 is provided at an end of the
cylinder 361 connected to the wheel carrier 321, and the
flange 362 extends radially outward from the end of the
cylinder 361. The flange 362 has a circular ring shape.
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An outer diameter of the flange 362 is larger than that of
the mounting through hole 373. The crawling assembly
320 also includes a thrust bearing 38. The thrust bearing
38 is arranged coaxially with the cylinder 361. The thrust
bearing 38 is sandwiched between the flange 362 and
an outer wall of the mounting seat 37. In this way, the
thrustbearing 38 can carry the axial load transferred from
the wheel carrier 321 and avoid the slewing bearing 374
from carrying excessive axial load. Furthermore, a side
of an outer edge of the flange 362 close to the mounting
seat 37 is recessed inward to form an annular gap, and
the thrust bearing 38 is mounted in the annular gap. In
this way, the thrust bearing 38 can be restricted in position
to prevent the thrust bearing 38 from moving.

[0061] Further, the first traveling mechanism 32 also
includes a telescopic drive assembly. The telescopic
drive assembly includes a plurality of sliding rails, a plu-
rality of sliding blocks and a linear actuator. The sliding
rails are all mounted on the vehicle body 31. The sliding
rail is parallel to the extending direction of the wheel car-
rier 321. The plurality of sliding blocks are respectively
arranged on the plurality of sliding rails. The slider can
slide along the guide rail. The number of the sliders is
the same as the number of the mounting seats 37, and
the sliders and the mounting seats 37 are arranged in
one-to-one correspondence. Each mounting seat 37 can
be mounted on a corresponding slider. In this way, a slid-
ing connection can be formed between the mounting seat
37 and the vehicle body 31.

[0062] The linear actuator is mounted on the vehicle
body 31. The linear actuator is connected to the mounting
seat, and the linear actuator can push the mounting seat
to move along the sliding rail so that the crawling assem-
bly 320 retracts into and extends out of the vehicle body
31. The linear actuator can be a push rod motor.
[0063] When the linear actuator drives the mounting
seat 37 to slide into the inner vehicle body 31, the crawling
assembly 320 can loosen the guide rail assembly 10 and
retractinto the vehicle body 31. When the linear actuator
drives the mounting seat 37 to slide out of the vehicle
body 31, the crawling assembly 320 can be combined
with the guide rail assembly 10.

[0064] Further, referring to FIG. 14, the transport ve-
hicle 3 further includes a second traveling mechanism 8
provided atthe bottom of the vehicle body 31. The second
traveling mechanism 8 can run on the ground. The sec-
ond traveling mechanism 8 includes a plurality of univer-
sal wheels 81 and two driving wheels 82. The plurality of
universal wheels 81 are respectively located at both ends
of the bottom of the vehicle body 31. There may be four
universal wheels 81, which are respectively arranged on
four corners of the bottom of the vehicle body 31, and
the universal wheels 81 support the vehicle body 31. The
two driving wheels 82 are respectively located at both
sides of middle of the bottom of the vehicle body 31. Each
driving wheel 82 rolls autonomously to drive the vehicle
body 31 to travel on the ground. The transport vehicle
can be steered by driving the two driving wheels 82 dif-
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ferentially.

[0065] ReferringtoFIG. 15, the second rail 14 extends
to a bottom end of the rack body 20. The transport vehicle
3 can carry items to vicinity of the stereoscopic rack 1
from other places on the ground, and then enters into the
aisle between the two stereoscopic racks 1, and then the
crawling assembly 320 is extended from both sides of
the vehicle body 31 and into the second rail 14 located
in on both sides of the transport vehicle 3. In this way,
the transport vehicle 3 can crawl on the stereoscopic rack
1 through the crawling assembly 320, and then the items
on the transport vehicle 3 can be transported to the stor-
age bracket 21 of the rack body 20 through a fork com-
ponent on the transport vehicle 3. Correspondingly, the
fork component of the transport vehicle 3 can also be
used to take out the items from the stereoscopic rack 1,
and then the transport vehicle 3 can crawl along the ster-
eoscopic rack 1 through the crawling assembly 320 to
the bottom of the stereoscopic rack 1 until the second
traveling mechanism 8 of the transport vehicle 1 hits the
ground. Then the crawling assembly 320 is retracted into
the vehicle body 31 so that the crawling assembly 320
is separated from the second rail 14, and then the item
can be transported on the ground to a designated posi-
tion. In this way, the transport vehicle 3 can not only travel
along the ground, butalso travel on the stereoscopic rack
1. The transport vehicle 3 has wider adaptability and
stronger functions.

[0066] Although the present disclosure has been dis-
closed with reference to certain embodiments, various
variations and modifications can be made to the de-
scribed embodiments without departing from the scope
and spirit of the present disclosure. Therefore, it should
be understood that the present disclosure is not limited
to the illustrated embodiments, and protection scope
thereof should be defined by the content of the appended
claims and their equivalent structures and solutions.

Claims

1. A transport vehicle, comprising: a vehicle body (31)
and a first traveling mechanism (32) mounted on the
vehicle body (31);
wherein the first traveling mechanism (32) compris-
es:

a plurality of crawling assemblies (320) respec-
tively provided on two opposite sides of the ve-
hicle body (31), and the crawling assembly (320)
comprises:

a wheel carrier (321) extending outwardly
from a side of the vehicle body (31);
adriving wheel (322) mounted on the wheel
carrier (321) and having an axis perpendic-
ular to an extending direction of the wheel
carrier (321);
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wherein, the wheel carrier (321) has a central
axis in the extending direction and is rotatable
about the central axis.

2. The transport vehicle according to claim 1, wherein
the crawling assembly (320) further comprises:
a guide wheel (323) mounted on the wheel carrier
(321) and having an axis parallel to the extending
direction of the wheel carrier (321).

3. The transport vehicle according to claim 2, wherein
the central axis of the wheel carrier (321) passes
through a center of the driving wheel (322), and
a number of the guide wheels (323) is two, and the
two guide wheels (323) are respectively arranged on
two opposite sides of the driving wheel (322) and
have a same distance to the central axis of the wheel
carrier (321).

4. The transport vehicle according to claim 1, wherein
the wheel carrier (321) is configured to be retractable
into and extendable out of the vehicle body (31); and
the transport vehicle further comprises a second
traveling mechanism (8) arranged on a bottom of the
vehicle body (31), wherein the second traveling
mechanism (8) is configured to be movable on
ground.

5. The transport vehicle according to claim 4, wherein
the second traveling mechanism (8) comprises:

a plurality of universal wheels (81) respectively
disposed at both ends of the bottom of the ve-
hicle body (31), and

two driving wheels (82) respectively disposed at
both sides of middle of the bottom of the vehicle
body (31), wherein the driving wheels (82) is
configured to actively roll.

6. The transport vehicle according to claim 4, wherein
the crawling assembly (320) further comprises:

a mounting seat (37) slidably connected with the
vehicle body (31);

a rotating drum (36) rotatably connected with
the mounting seat (37), the rotating drum (36)
being rotatable around an axis of the rotating
drum (36);

a transmission mechanism (34) arranged in the
wheel carrier (321), wherein the transmission
mechanism (34) is in transmission connection
with the driving wheel (322); and

an input shaft (35) penetrating the rotating drum
(36) and extending from the first end into the
wheel carrier (321), wherein the input shaft (35)
is in transmission connection with the transmis-
sion mechanism (34), and both of an axis of the
input shaft (35) and the axis of the rotating drum
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(36) are coincide with the central axis of the
wheel carrier (321);

wherein the first traveling mechanism (32) fur-
ther comprises a crawling drive assembly for
driving the input shaft (35) to rotate, and a rotat-
ing drive assembly for driving the rotating drum
(36) to rotate.

The transport vehicle according to claim 6, wherein
the first traveling mechanism further comprises a tel-
escopic drive assembly, and the telescopic drive as-
sembly comprises:

a plurality of sliding rails disposed to be parallel
to the central axis of the wheel carrier (321) and
arranged on the vehicle body (31);

a plurality of sliding blocks mounted on the plu-
rality of sliding rails respectively and connected
to a plurality of mounting seats (37) respectively;
and

a linear actuator configured to drive the plurality
of mounting seat (37) to slide.

The transport vehicle according to claim 1, wherein
the vehicle body (31) comprises a frontend (41) and
arear end (42) opposite to the front end (41); and

the plurality of crawling assemblies (320) have at
least four crawling assemblies (320), wherein two
crawling assemblies (320) are respectively disposed
on two opposite sides of the front end (41), and an-
other two crawling assemblies (320) are respectively
disposed on two opposite sides of the rear end (42).

The transport vehicle according to claim 6, wherein
a first rotating shaft (325) is provided on the driving
wheel (322), and is rotatably connected with the
wheel carrier (321); and

the transmission mechanism (34) comprises:

afirstbevel gear (34 1) sleeved on the input shaft
(35);

a second rotating shaft (342) rotatably connect-
ed to the wheel carrier (321) and parallel to the
first rotating shaft (325);

a second bevel gear (343) sleeved on the sec-
ond rotating shaft (342) and engaged with the
first bevel gear (341);

wherein, the second rotating shaft (342) is in
transmission connection with the first rotating
shaft (325).

10. The transport vehicle according to claim 9, wherein

the transmission mechanism (34 ) further comprises:

a first cylindrical gear (344) sleeved on the first
rotating shaft (325);

a second cylindrical gear (345) sleeved on the
second rotating shaft (342);
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1.

12.

a mandrel (346) mounted on the wheel carrier
(321) and parallel to the first rotating shaft (325);
athird cylindrical gear (347) sleeved on the man-
drel (346), wherein the third cylindrical gear
(347) is rotatable about the mandrel (346), the
third cylindrical gear (347) is engaged with the
first cylindrical gear (344) and the second cylin-
drical gear (345) respectively.

The transport vehicle according to claim 10, wherein
a middle part of the second rotating shaft (342) is
rotatably connected with the wheel carrier (321), and
the second bevel gear (343) and the second cylin-
drical gears (345) are respectively arranged at both
ends of the second rotating shaft (342), and the first
bevel gear (341) is disposed between the second
bevel gear (343) and the second cylindrical gear
(345).

The transport vehicle according to any one of claims
1 to 11, wherein the driving wheel (322) is a flat
wheel, a synchronous wheel, a gear or a sprocket.
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