TRANSVERSING LOADING DEVICE, OVERHEAD HOIST
VEHICLE INCLUDING THE SAME, AND AUTOMATIC
MATERIAL HANDLING SYSTEM

[0001] The present application is filed based on the Chinese Patent Application No.
202111166879.3, the Chinese Patent Application No. 202122405944.5, and the Chinese Patent
Application No. 202111166799.8, all filed on September 30, 2021, and claims the priority of

the above Chinese patent applications, which are incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] Embodiments of the present application relate to the technical field of automatic
control, more specifically to a semiconductor manufacturing equipment, and in particular to a
transversing loading device, an overhead hoist vehicle including the same, and an automatic

material handling system.

BACKGROUND

[0003] Inrecentyears, the semiconductor industry has flourished, and the rapid development
of semiconductor chip production technology has also put forward higher requirements for a
semiconductor wafer foundry (i.e., a wafer factory, a Fab factory, etc.).

[0004] At present, the wafer factory adopts an automatic material handling system (AMHYS)
on a large scale to quickly and accurately transport carriers containing wafer materials to their
destinations based on the AMHS, to reduce idle time of wafers, reduce misoperations, thereby

improving production efficiency.

SUMMARY

[0005] A transversing loading device, an overhead hoist vehicle, and an automatic material
handling system are provided according to the present application, to form the overhead hoist
vehicle with a simpler and more accurately designed structure, which achieves a lighter body,
a safer and more stable handling, improves the universality of the overhead hoist vehicle,

thereby better meeting the needs of the wafer factory for rapid deployment and application.
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[0006] The technical solutions provided according to the present application are as follows.
[0007] A transversing loading device applied to an overhead hoist vehicle is provided
according to the present application, and the transversing loading device includes:
a picking-up and fixing mechanism fixedly connected to a travelling base plate of the
overhead hoist vehicle;
a horizontal adjusting mechanism installed on a bottom surface of the picking-up and
fixing mechanism;
where the horizontal adjusting mechanism includes a synchronous adjusting
mechanism and a sliding mechanism, the synchronous adjusting mechanism is arranged
on a side surface of the sliding mechanism and is configured to slidably adjust the sliding
mechanism to a predetermined horizontal position relative to the travelling base plate
along a first direction, the first direction is a horizontal direction perpendicular to the side
surface, and the predetermined horizontal position is a position above a target object to be
handled.
[0008] An overhead hoist vehicle is further provided according to the present application,
and the overhead hoist vehicle includes:
a travelling base plate;
a travelling mechanism installed on the surface of the travelling base plate;
atransversing loading device installed on a bottom surface of the travelling base plate,
where the transversing loading device is a transversing loading device according to any
one of above embodiments;
a lifting mechanism connected to a bottom surface of the transversing loading device;
and
a clamping mechanism connected to the lifting mechanism by a lifting belt;
where the travelling mechanism is configured to drive the travelling base plate to
move on a travelling track to reach a first preset position along a predetermined travel
route, and the first preset position is defined above a target object to be handled; the
transversing loading device is configured to enable the lifting mechanism to be arranged
directly above the target object in a horizontal plane, the lifting mechanism is configured
to enable the clamping mechanism to move up and down, and the clamping mechanism is
configured to grasp and clamp the target object to move the target object to a second preset
position.

[0009] An automatic material handling system is further provided according to the present



application, and the automatic material handling system includes: the overhead hoist vehicle
according to any one of above embodiments, and a travelling track installed under a ceiling.
The overhead hoist vehicle travels on the travelling track along a preset route.

[0010] The present application provides a transversing loading device, an overhead hoist
vehicle, and automatic material handling system that can bring at least one of the following
beneficial effects.

[0011] By using the transversing loading device provided according to the present
application, the picking-up and fixing mechanism is stably and reliably connected to the bottom
surface of a travelling base plate of the overhead hoist vehicle. With the horizontal adjusting
mechanism, the lifting mechanism and the clamping mechanism in the overhead hoist vehicle
can be quickly and accurately adjusted to above the target object to be handled by a horizontal
adjusting mechanism, which can improve the production efficiency of the product and better

meet the needs of the factory.



BRIEF DESCRIPTION OF THE DRAWINGS

[0012] For more clearly illustrating embodiments of the present application or the technical
solutions in the conventional technology, drawings referred to for describing the embodiments
or the conventional technology will be briefly described hereinafter. Apparently, drawings in
the following description are only examples of the present application, and for the person
skilled in the art, other drawings may be acquired based on the provided drawings without any
creative efforts.

[0013] FIG. 1 is an axonometric view of a transversing loading device provided according
to some embodiments of the present application;

[0014] FIG. 2 is a top view of a transversing loading device provided according to some
embodiments of the present application;

[0015] FIG. 3 is another top view of a transversing loading device provided according to
some embodiments of the present application;

[0016] FIG. 4 is a cross-sectional view of a transversing loading device provided according
to some embodiments of the present application;

[0017] FIG. 5 is a schematic structural view of a rotating mechanism in a transversing
loading device provided according to some embodiments of the present application;

[0018] FIG. 6 is a cross-sectional view of an overhead hoist vehicle provided according to
some embodiments of the present application;

[0019] FIG. 7 is a schematic structural view of a vehicle body in an overhead hoist vehicle
provided according to some embodiments of the present application;

[0020] FIG. 8 is a schematic structural view of a transversing loading device connected to a
lifting mechanism by a rotating shaft in an overhead hoist vehicle provided according to some
embodiments of the present application;

[0021] FIG. 9is aschematic structural view of a travelling mechanism in an overhead hoist
vehicle provided according to some embodiments of the present application;

[0022] FIG. 10 is a schematic structural view of a travelling mechanism in an overhead hoist
vehicle provided according to some embodiments of the present application during travelling;
[0023] FIG. 11 is a schematic structural view of a travelling device provided according to
some embodiments of the present application;

[0024] FIG. 12 is a schematic structural view of a travelling mechanism in an overhead hoist
vehicle provided according to some embodiments of the present application during travelling;

[0025] FIG. 13 is a schematic structural view of a travelling device provided according to
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some embodiments of the present application;

[0026] FIG. 14 is aside view of a wireless power receiving device of a travelling mechanism
in an overhead hoist vehicle provided according to some embodiments of the present
application;

[0027] FIG. 15 s a cross-sectional view of a wireless power receiving device of a travelling
mechanism in an overhead hoist vehicle provided according to some embodiments of the
present application;

[0028] FIG. 16 is a schematic structural view of a travelling device provided according to
some embodiments of the present application;

[0029] FIG. 17 is a schematic structural view of a clamping mechanism in an overhead hoist
vehicle provided according to some embodiments of the present application

[0030] FIG. 18 is a front view of a clamping mechanism in an overhead hoist vehicle
provided according to some embodiments of the present application;

[0031] FIG. 19 is a schematic structural view of a clamping mechanism in another overhead
hoist vehicle provided according to some embodiments of the present application;

[0032] FIG. 20 is a schematic structural view of an anti-drop mechanism in overhead hoist
vehicle provided by some embodiments of the present application in response to the anti-drop
mechanism extending;

[0033] FIG. 21 is a schematic structural view of an anti-drop mechanism in overhead hoist
vehicle provided by some embodiments of the present application in response to the anti-drop
mechanism retracting; and

[0034] FIG. 22 is a schematic structural view of an automatic material handling system

provided according to some embodiments of the present application.

DETAILED DESCRIPTION

[0035] The object of the present application embodiment is to provide a transversing loading
device, an overhead hoist vehicle, and an automatic material handling system, which can
improve the production efficiency of the product and better meet the needs of the factory.

[0036] A transversing loading device applied to an overhead hoist vehicle is provided
according to some embodiments of the present application, and the transversing loading device
includes a picking-up and fixing mechanism fixedly connected to the travelling base plate of
the overhead hoist vehicle, a horizontal adjusting mechanism installed on a lower surface of
the picking-up and fixing mechanism. The horizontal adjusting mechanism includes a
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synchronous adjusting mechanism and a sliding mechanism. The synchronous adjusting
mechanism is arranged on a side surface of the sliding mechanism, and is configured to adjust
the sliding mechanism to a predetermined horizontal position relative to the travelling base
plate along the first direction. The first direction is a horizontal direction perpendicular to the
side surface, and the predetermined horizontal position is a position above a target object to be
handled. In the transversing loading device, the overhead hoist vehicle, and the automatic
material handling system provided according to the present application, The picking-up and
fixing mechanism is stably and reliably connected to the lower surface of the travelling base
plate of the overhead hoist vehicle through a new transversing loading device. With the
horizontal adjusting mechanism, the lifting mechanism and the clamping mechanism in the
overhead hoist vehicle can be quickly and accurately adjusted to above the target object to be
handled by a horizontal adjusting mechanism, which can improve the production efficiency of
the product and better meet the needs of the factory.

[0037] In order to clarify the purpose, technical solution, and advantages of some
embodiments of the present application, the following will provide a detailed explanation of
some embodiments of the present application in conjunction with the accompanying drawings.
[0038] The embodiments of the present application provide a transversing loading device
(i.e., a transversing loading mechanism, which will not be distinguished below), which can be
applied to overhead hoist vehicle. The grasping device (e.g., a lifting mechanism, a clamping
mechanism, a vehicle body, etc.) can be quickly and accurately adjusted in the horizontal
direction to a space above the target object to be handled (e.g., a wafer box), which facilitates
fast and accurate grasping of the target object and improving production efficiency.

[0039] Asshownin FIG. 1to FIG. 5, the transversing loading device includes a picking-up
and fixing mechanism 200-8 and a horizontal adjusting mechanism.

[0040] In some embodiments, the picking-up and fixing mechanism 200-8 is fixedly
connected to the travelling base plate of the overhead hoist vehicle. For example, the picking-
up and fixing mechanism 200-8 is embodied as a fork fixing plate, and the fork fixing plate
may be a sliding rail type pallet fork structure, that is, an upper part of the fork fixing plate is
a sliding rail connection seat, and a lower part of the fork fixing plate is a sliding rail structure.
In this case, the upper part of the cargo fixing mechanism 200-8 (e.g., the sliding rail connection
seat) can be fixed and installed on the lower surface of the travelling base plate of the overhead
hoist vehicle (not shown in the figure), and the lower part of the picking-up and fixing

mechanism 200-8 (e.g., the slide rail structure) is installed on a horizontal adjusting mechanism.



It is not only can firmly fix the overall transversing loading device under the travelling base
plate by the slide rail connection seat, but also the horizontal adjusting mechanism can move
to a designated position according to the adjustment needs through the slide rail structure.
[0041]  The horizontal adjusting mechanism is installed on the lower surface of the picking-
up and fixing mechanism 200-8, where the horizontal adjusting mechanism includes a
synchronous adjusting mechanism and a sliding mechanism. The synchronous adjusting
mechanism is arranged on two sides of the sliding mechanism (as shown in the upper left side
and lower right side in FIG. 1), respectively, and is configured to move the sliding mechanism
along the first direction relative to the travelling base plate to a predetermined horizontal
position. The first direction is a horizontal direction perpendicular to the side surface, and the
predetermined horizontal position is a position above a target object to be handled.

[0042] In some embodiments, the synchronous adjusting mechanism can move relative to
the travelling base plate along the first direction to drive the sliding mechanism to slide to a
predetermined horizontal position along the first direction. For example, the above picking-up
and fixing mechanism 200-8 is a fork mechanism in a slide rail type. In this case, the upper
part of the picking-up and fixing mechanism 200-8 is a slide rail connection seat connected to
the lower surface of the travelling base plate, while the lower part of the picking-up and fixing
mechanism 200-8 is a sliding slide rail structure. The sliding mechanism can be installed at the
lower part of the picking-up and fixing mechanism 200-8 to make the overall horizontal
adjusting mechanism slide relative to the travelling base plate in the horizontal plane under the
adjustment of the synchronous adjusting mechanism.

[0043] In some embodiments, other components of the overhead hoist vehicle can be lifted
below the sliding mechanism, such as directly lifting the grasping portion (e.g., a clamping
mechanism), a lifting mechanism for lifting the grasping portion, a vehicle body, etc., which is
not limited hereto.

[0044] In some embodiments, the first direction is defined as to the same as the travelling
direction of the overhead hoist vehicle, so that the adjustment along the first direction can be
quickly performed, the sliding mechanism can be quickly adjusted to the space above the target
object to be handled.

[0045] For example, in the Fab factory, the wafer box is placed on the ground below the
travelling track, and overhead hoist vehicle will pass over the wafer box while traveling along
the travelling track. In response to the wafer box being handled by the overhead hoist vehicle,

it will follow the preset route and stop on the travelling track above the wafer box. In actual



production, the wafer box may not be accurately placed on a predetermined position on the
ground, and in this case, the overhead hoist vehicle may be located directly above the wafer
box, or slightly deviated from the position directly above the wafer box.

[0046] In this case, in response to the overhead hoist vehicle being located directly above
the wafer box, the transversing loading mechanism does not need to be adjusted horizontally,
that is, the internal horizontal adjusting mechanism does not need to be operated. As shown in
FIG. 1 to FIG. 2, the horizontal adjusting mechanism in the transversing loading mechanism
does not extend to left or right, a transversing support plate (as shown in the slide rail structure
in the previous embodiment) located below the picking-up and fixing mechanism 200-8 in the
figure does not move left or right relative to the travelling base plate. In response to the wafer
box being not directly below the overhead hoist vehicle, the horizontal adjusting mechanism
adjusts its position in the horizontal plane according to the position of the wafer box. The
synchronous adjusting mechanism shown in FIG. 3 drives the sliding mechanism to move to
the left, so other components of the overhead hoist vehicle (e.g., lifting mechanism, clamping
mechanism, vehicle body, etc.) installed below the transversing loading mechanism will move
to the left accordingly, so that the components configured to grasp and clamp the wafer box to
the space position directly above the wafer box.

[0047] It should be noted that only the schematic view of the horizontal adjusting
mechanism moving to the left is shown, but the movement principle of the right movement is
the same, and the right movement is not described here.

[0048] In some embodiments, a multi-stage sliding structure is used to form a sliding
mechanism.

[0049] As shown in FIG. 4, the sliding mechanism includes a second stage plate 200-9, a
third stage plate 200-10, and an angle adjusting base plate 200-11 (i.e., an angle adjustment
component base plate, not distinguished below), multiple sliding blocks 200-6, and a sliding
block coupler 200-3.

[0050] In some embodiments, the second stage plate 200-9 is connected to the inner lower
part of the picking-up and fixing mechanism 200-8 by a corresponding sliding block 200-6.
For example, the second stage plate 200-9 is connected to the lower surface of the sliding rail
structure in the above embodiment through a corresponding sliding block 200-6, that is, the
second stage plate 200-9 and the sliding rail structure serve as the transversing support structure
of the entire sliding mechanism, which enhances structural strength and sliding effect.

[0051] The third stage plate 200-10 is connected to the lower part of the second stage plate



200-9 by a corresponding sliding block 200-6, and the angle adjusting base plate 200-11 is
connected to the lower part of the third stage plate 200-10 by a corresponding sliding block
200-6.

[0052] The sliding block coupler 200-3 is connected to the synchronous adjusting
mechanism, and is configured to drive the second stage plate 200-9 to move under the drive of
the synchronous adjusting mechanism, which causes the second stage plate 200-9 to drive the
third stage plate 200-10 to move, and the third stage plate 200-10 to drive the angle adjusting
base plate 200-11 to move, so that the angle adjusting base plate 200-11 moves to a
predetermined horizontal position in the horizontal direction.

[0053] In some embodiments, the sliding block coupler 200-3 is driven by the synchronous
adjusting mechanism to cause the sliding mechanism composed of multi-stage plates to move
in linkage, thereby adjusting the horizontal position.

[0054] In some embodiments, the synchronous adjusting mechanism adopts a synchronous
wheel and belt structure as the core, to achieve multi base plate linkage movement through a
simple structure.

[0055] Asshown in FIG. 1 to FIG. 4, the synchronous adjusting mechanism includes a first
synchronous wheel and belt 200-12, a second synchronous wheel and belt 200-13, and a first
drive mechanism.

[0056] In some embodiments, the first drive mechanism is arranged on a side of the sliding
mechanism (e.g., a lower side in the FIG. 2 or FIG. 3) to drive the sliding block coupler 200-3.
[0057]  The first synchronous wheel and belt 200-12 and the second synchronous wheel and
belt 200-13 are respectively arranged on two sides of the sliding mechanism (e.g., the upper
side and the lower side in the FIG. 3).

[0058] Among them, a synchronous wheel of the first synchronous wheel and belt 200-12
is fixedly connected to the third stage plate 200-10, an upper belt of the first synchronous wheel
and belt 200-12 is provided with a first belt seat, one side of the first belt seat is fixedly
connected to the second stage plate 200-9, and the other side of the first belt seat is fixedly
connected to the sliding block coupler 200-3, a lower belt of the first synchronous wheel and
belt 200-12 is provided with a second belt seat fixedly connected to the angle adjusting base
plate 200-11.

[0059] A synchronous wheel of the second synchronous wheel and belt 200-13 is fixedly
connected to the second stage plate 200-9, and an upper belt of the second synchronous wheel

and belt 200-13 is provided with a third belt seat fixedly connected to the bottom surface of the



picking-up and fixing mechanism, and a lower belt of the second synchronous wheel and belt
200-13 is provided with a fourth belt seat fixedly connected to the third stage plate 200-10.
[0060] In this case, in response to the sliding block coupler 200-3 being driven by the first
drive mechanism, the first synchronous wheel and belt 200-12 rotates, that is, the belt seat of
the upper belt of the first synchronous wheel and belt 200-12 is driven to move. As one side of
the belt seat of the upper belt of the first synchronous wheel and belt 200-12 is fixed on the
second stage plate 200-9, the second stage plate 200-9 also moves. Meanwhile, due to the fact
that the second synchronous wheel and belt 200-13 is fixed on the second stage plate 200-9,
and the lower belt of the second synchronous wheel and belt 200-13 is fixed on the third stage
plate 200-10 by a belt seat, the second stage plate 200-9 drives the third stage plate 200-10 to
move. Moreover, due to the fact that the first synchronous wheel and belt 200-12 is fixed on
the third stage plate 200-10, and the lower belt of the first synchronous wheel and belt 200-12
is fixed on the angle adjusting base plate 200-11 by a belt seat, the third stage plate 200-10
drives the angle adjusting base plate 200-11 to move, thereby adjusting the angle adjusting base
plate 200-11 to the predetermined horizontal position in the horizontal direction.

[0061] Itshould be noted that FIG. 3 is a schematic illustration of moving to the left (relative
to the view direction), but the principle of moving to the right is the same and will not be
repeated here.

[0062] In some embodiments, a screw drive structure is used as the core of the first drive
mechanism, which makes the structure reasonable and occupies less space.

[0063] Asshown in FIG. 1 to FIG. 4, the first drive mechanism includes a first lead screw
200-14 and a first motor (i.e., a first motor installed at the lower right position in the FIG. 2 or
FIG. 3), the sliding block coupler is sleeved on the first lead screw 200-14, and the output shaft
of the first motor is connected to an end of the first lead screw to drive the first lead screw.
[0064] In some embodiments, a detection portion may be used.

[0065] Asshown in FIG. 1to FIG. 4, the horizontal adjusting mechanism further includes a
first detection portion arranged on a side of the sliding mechanism (e.g., the first detection
portion set at the lower position in the FIG. 3), and configured to detect a position of the sliding
block coupler to detect a position of the transversing loading device in the horizontal direction.
[0066] In some embodiments, position limit detection can be performed on the maximum
adjustment position of the horizontal position by setting multiple detectors in the first detection
portion.

[0067] Asshown in FIG. 1to FIG. 4, the first detection portion includes a first sensor 200-
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4, a second sensor 200-1, and a third sensor 200-5 arranged in intervals along the sliding
direction of the sliding mechanism. The first sensor 200-4 is configured to limit a leftmost
position of the sliding block coupler 200-3 to along the first direction, the second sensor 200-
1 is configured to limit an initial position of the sliding block coupler 200-3 along the first
direction, the third sensor 200-5 is configured to limit a rightmost position of the sliding block
coupler 200-3 along the first direction, and the initial position is an initial position where the
sliding mechanism is returned.

[0068] In some embodiments, a detection plate 200-2 is arranged on the sliding block
coupler 200-3, and the detection plate 200-2 is configured to cooperate with various sensors
for detection.

[0069] In some embodiments, a rotating mechanism is used to adjust the angle of other
components (e.g., the grasping mechanism, the lifting mechanism, vehicle body, etc.) of the
overhead hoist vehicle in a horizontal plane, so that the overhead hoist vehicle can grasp the
target object at an accurate angle which is not placed at the correct angle.

[0070] Asshown in FIG. 1 to FIG. 5, the horizontal adjusting mechanism further includes a
rotating mechanism 200-7 installed on the angle adjusting base plate 200-11 to rotate the
overhead hoist vehicle.

[0071] Insome embodiments, the rotating mechanism 200-7 includes a worm gear assembly
and a rotating shaft 200-7-8. The worm gear assembly is configured to engage with the rotating
shaft 200-7-8 to drive the rotating shaft 200-7-8 to rotate to a predetermined angle, thereby
adjusting other components of the overhead hoist vehicle suspended below the rotating shaft
200-7-8 to an appropriate angle for easy grasping of the target object.

[0072] In some embodiments, as shown in FIG. 5, the worm gear component adopts a
structure of a motor cooperating with the worm to implement rotational drive, that is, the worm
gear component includes a motor 200-7-1, a third synchronous wheel and belt 200-7-2, and a
worm gear 200-7-3. The motor 200-7-1 is configured to drive the third synchronous wheel and
belt 200-7-2 and the worm gear 200-7-3 to rotate the rotating shaft 200-7-8.

[0073] In some embodiments, multiple detectors can be arranged in the rotating mechanism
200-7 to perform position limit detection on the maximum adjustment position of the rotation
angle.

[0074] As shown in FIG. 5, the rotating mechanism 200-7 further includes a second
detection portion configured to limit the rotation angle of the rotating shaft.

[0075] In some embodiments, the second detection portion includes a first detector 200-7-5,
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a second detector 200-7-6, and a third detector 200-7-7 sequentially spaced along the
circumferential direction of the rotating shaft. The first detector 200-7-5 is configured to limit
a maximum rotating angle of the rotating shaft 200-7-8 in counterclockwise in a horizontal
plane, the second detector 200-7-6 is configured to limit an initial angle of the rotating shaft
200-7-8 in the horizontal plane, the third detector 200-7-7 is configured to limit a rightmost
position of the sliding block coupler 200-3 along the first direction, and the initial angle is an
initial angle of the sliding mechanism at which the sliding mechanism is returned.

[0076] In some embodiments, the detection plates 200-7-4 is arranged on the rotating shaft
200-7-8 to cooperate with various detectors for position limit detection. For example, in
response to adjusting the detection plates 200-7-4 to be located on the first detector 200-7-5 or
the third detector 200-7-7, a rotation angle in this case is the maximum rotation angle.

[0077] Based on the same invention concept, an overhead hoist vehicle is further provided
according to the embodiments of the present application, to align the overhead hoist vehicle
with the target directly below in a horizontal plane based on the transversing loading device
(i.e., the transversing loading mechanism) provided according to any of the above embodiments.
[0078] Asshown in FIG. 6, the overhead hoist vehicle includes: a travelling base plate 6, a
travelling mechanism 200 installed on the surface of the travelling base plate, a transversing
loading device 300 installed on a bottom surface of the travelling base plate. The transversing
loading device 300 is a transversing loading device according to any one of above embodiments.
The overhead hoist vehicle further includes a lifting mechanism 400 connected to a bottom
surface of the transversing loading device; and a clamping mechanism 500 connected to the
lifting mechanism by a lifting belt.

[0079] The travelling mechanism 200 is configured to drive the travelling base plate 6 to
move on a travelling track 1(e.g., the track arranged below a ceiling 100) to reach a first preset
position along a predetermined travel route, and the first preset position is arranged above a
target object to be handled; the transversing loading device 300 is configured to enable the
lifting mechanism 400 to be arranged directly above the target object in a horizontal plane, the
lifting mechanism 400 is configured to enable the clamping mechanism 500 to move up and
down, and the clamping mechanism 500 is configured to grasp and clamp the target object to
move the target object to a second preset position.

[0080] In response to the travelling mechanism reaching a position above the target object
according to the preset route, the lifting mechanism 400 and the clamping mechanism 500

move to the position directly above the target object in advance in the horizontal direction
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through the transversing loading device, which allows the target object to be grasped and
clamped to be handled. The overhead hoist vehicle has a simple structure, high flexibility, high
production efficiency, and is very easy to meet the needs of the factory.

[0081] It should be noted that components such as the travelling base plate, the travelling
mechanism, the lifting mechanism, and the clamping mechanism 500 can be designed
according to actual application requirements, which will not be limited hereto.

[0082] Insome embodiments, various component mechanisms in the overhead hoist vehicle
can be placed inside the vehicle body.

[0083] Asshown in FIG. 6, the overhead hoist vehicle further includes a vehicle body 700,
the top of which is fixedly connected to the lower surface of the travelling base plate 6, and the
transversing loading device 300, lifting mechanism 400, and clamping mechanism 500 are all
placed inside the vehicle body 700.

[0084] In some embodiments, a corresponding detection portion can be installed in the
overhead hoist vehicle to detect a position mark arranged on the travelling track to accurately
detect the position of the vehicle body.

[0085] As shown in FIG. 7, the overhead hoist vehicle further includes position detection
portions 700-4, 700-5 installed at a first top position of the vehicle body to detect a position
mark to detect the position of the vehicle body. The first top position is defined at top two sides
of the vehicle body 700-4 perpendicular to the extending direction of the travelling track, and
the position mark is arranged on the travelling track.

[0086] In some embodiments, bumper strips are installed on the vehicle body to reduce the
impact on production safety caused by collisions between adjacent overhead hoist vehicle, as
well as collisions between the vehicle body and surrounding objects.

[0087] Asshown in FIG. 7, the overhead hoist vehicle further includes a bumper strip 700-
1 installed at a second top position of the vehicle body to provide collision proof between
adjacent travelling mechanisms. The second top position is defined as top two sides of the
vehicle body parallel to the extending direction of the travelling track.

[0088] In some embodiments, radars can be used to detect obstacles (e.g., moving or
stationary objects, people, etc.) during travelling, to improve production safety.

[0089] Asshown in FIG. 7, the overhead hoist vehicle further includes a first radar installed
on the bottom surface of the vehicle body to detect first obstacles in the lower space of the
vehicle body (as shown in area 700-3).

[0090] And/or, the overhead hoist vehicle further includes a second radar installed on a side
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surface of the vehicle body 700 and configured to detect second obstacles in a front space 700-
2 of the vehicle body 700, and the front space 700-2 in defined as in front of the vehicle body
700 in response to the vehicle body 700 travelling (as shown in the area 700-2).

[0091] In some embodiments, an anti-drop mechanism can be used to protect the target
object during transportation, to prevent the production safety being affected caused by the
target object dropping.

[0092] As shown in FIG. 6 to FIG. 7, the overhead hoist vehicle further includes an anti-
drop mechanism 600 installed inside the vehicle body (e.g., a lower space of the right vehicle
body in FIG. 7). The anti-drop mechanism includes a first linkage bracket (e.g., the bracket
extending below the target object in FIG. 6). In response to the target object being not grasped
by the clamping mechanism 500, the first linkage bracket retracts inside the vehicle body 700,
in response to the target object being grasped by the clamping mechanism 500, the first linkage
bracket extends from inside of the vehicle body 700 to below the target object to prevent the
target object from dropping.

[0093] It should be noted that the first linkage bracket may be a single arm structure, a
triangular structure, a quadrilateral structure, or even a polygonal structure, which is not limited
hereto.

[0094] In some embodiments, in response to an anti-drop mechanism being used to protect
the target object during handling, a clamping structure is further used to abut against the target
object in the anti-drop mechanism, which reduces the shaking of the target object and improves
production safety.

[0095] In implementation, the anti-drop mechanism further includes the second linkage
bracket, which is synchronously linked with the first linkage bracket. In response to the target
object being not grasped by the clamping mechanism 500, the second linkage bracket retracts
inside the vehicle body 700, in response to the target object being grasped by the clamping
mechanism 500, the second linkage bracket extends from inside of the vehicle body 700 to be
abut against the target object to prevent the target object from shaking.

[0096] It should be noted that the second linkage bracket may be a single arm structure, a
triangular structure, a quadrilateral structure, or even a polygonal structure, which is not limited
hereto. In addition, a structure of the second linkage bracket in contact with the target object
may be cylindrical, spherical, planar, and other structures, which is not limited hereto.

[0097] In some embodiments, a rotating shaft is used to connect the lifting mechanism 400

to the transversing loading mechanism 300 to facilitate the horizontal angle adjustment of the
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transversing loading mechanism 300 to adjust the angle of the lifting mechanism 400, so that
the lifting mechanism 400 can be quickly, smoothly, and accurately adjusted to the position
directly above the target object.

[0098] As shown in FIG. 8, the lifting mechanism is connected to the lower surface of the
transversing loading mechanism through a rotating shaft (as shown in the middle connection
between the lifting mechanism and the transversing loading mechanism in the figure).

[0099] In order to facilitate the understanding of the overhead hoist vehicle (e.g., overhead
travelling crane, without distinction below) provided according to the embodiments of the
present application, the travelling mechanism, the clamping mechanism 500, and the anti-drop
mechanism are described as follows.

[0100] AsshowninFIG.9to FIG. 12, in the travelling mechanism (i.e., the travelling device,
without distinction below), a reducer 9, a servo motor, a travelling wheel group 13, an auxiliary
wheel group 12 are installed on the travelling base plate 6 (i.e., the base plate travelling base
plate, without distinction below) through the rotating shaft 8. The travelling wheel group 13
and the auxiliary wheel group 12 travel along a preset straight travelling track 1, and also travel
along a curved travelling track 14-1 and a curved travelling track 14-2 under guiding of the
guide travelling track 15 through the guide wheel group 23, so that the overhead hoist vehicle
can move and handle objects along a preset route.

[0101] Specifically, the travelling device includes a travelling wheel group, a first base plate
11, and a drive mechanism. Among them, the travelling wheel group includes a travelling
wheel group 13 and an auxiliary wheel group 12, and the drive mechanism includes a reducer
9 and a servo motor 10. The travelling wheel group 13 is connected to the output shaft of the
reducer 9, the output shaft of the servo motor 10 is connected to the input shaft of the reducer
9, and the axial direction of the servo motor 10 is parallel to the travelling direction of the
travelling track 1. The reducer 9 and the servo motor 10 are installed on the upper surface of
the first base plate 11, and the auxiliary wheel group 12 is installed on the lower surface of the
first base plate 11.

[0102] In this case, the servo motor 10 is configured to drive the reducer 9, and the reducer
9 is configured to drive travelling wheel group 13 arranged on two side of the travelling track
1, so that, the traveling wheel group 13 travel along a preset route on the travelling track 1, and
the auxiliary wheel group 12 travels along an inner side of the travelling track 1 in response to
the travelling wheel group 13 moves forward with the first base plate 11. Therefore, the entire

travelling device will move steadily and reliably along the travelling track 1 under the action
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of the travelling wheel group 13 and the auxiliary wheel group 12.

[0103] In some embodiments, the axial direction of servo motor 10 is parallel to the
travelling direction of the travelling track 1, so the servo motor 10 only occupies space
perpendicular to the travelling direction. Moreover, a larger space can be reserved below the
servo motor 10, which reduces the space occupied by the entire travelling device, reduces the
turning radius, and allows for more installation space, thereby making it easier to install other
components.

[0104] In some embodiments, the servo motor 10 may be preferably embodied as a
commercially available universal flat servo motor, and the reducer 9 may be preferably
embodied as a commercially available miniaturized universal reducer.

[0105] By selecting a universal reducer and a universal servo motor to drive the travelling
wheel group, as well as setting the axial direction of the servo motor parallel to the travelling
direction, the distance between the center and the motor during travelling is minimized, which
reduces space occupation, saves space, and has a smaller turning radius during travelling.
Additionally, there is no need for a customized reducer, and there is no need for special
customization in component procurement, which achieves procurement convenience, easy
installation and debugging, and is beneficial for deploying the overhead hoist vehicle in an
automated factory.

[0106] In some embodiments, the first base plate 11 mentioned above can be connected to
the travelling base plate to facilitate the suspension of other components, such as lifting
portions, grasping portions, etc., through the travelling base plate during travelling.

[0107] As shown in FIG. 9 and FIG. 11, the travelling device further includes a travelling
base plate 6 and a rotating shaft 8, where the first base plate 11 is connected to the travelling
base plate 6 through the rotating shaft 8, so that other components of the overhead hoist vehicle
(not shown in the figure) can be installed through travelling base plate 6, such as a vehicle body
suspended below the travelling base plate 6.

[0108] By using the rotating shaft 8 and the travelling base plate 6, it is not only convenient
to install other components of the overhead hoist vehicle through the travelling base plate 6,
but also convenient for the overhead hoist vehicle to smoothly travel and turn through the
rotating shaft 8, thereby optimizing the travelling effect of the travelling device in different
scenarios.

[0109] In some embodiments, high-frequency cables are laid in the travelling direction, and

electricity can be drawn from the high-frequency cables to provide power for the travelling
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device.

[0110] As shown in FIG. 13 to FIG. 15, the high-frequency cables 5 are fixed to the
travelling track by a cable slot 4 and a high-frequency cable bracket 7. The travelling device
further includes a wireless power receiving device (not shown separately in the figure)
configured to provide power to the servo motor after wireless power is taken from the high-
frequency cable 5.

[0111] In some embodiments, the wireless power receiving device is arranged in a reserved
space below the servo motor 10.

[0112] As shown in FIG. 14 to 15, the travelling mechanism obtains power through non-
contact means, that is, a power receiving device 2 is provided to obtain power from the high-
frequency cable 5. Among them, the power receiving device 2 is an E-type power receiving
device 2, and the power is obtained by cutting the magnetic field of the high-frequency cable
5 to provide power to the travelling mechanism.

[0113] The high-frequency cable 5 is fixed on the travelling track 1 by cable slot 4 and the
high-frequency cable bracket 7, and the power receiving device 2 is fixed on the travelling base
plate 6 by a power receiving device installation bracket 3. The power receiving device 2 is a
separate structure from the rotating shaft 8, which makes the power receiving structure simpler,
with higher space utilization, and also far away from surrounding metal components, thereby
reducing heat generation and making the installation more flexible.

[0114] In some embodiments, the wireless power receiving device is installed on the upper
surface of the travelling base plate 6, thereby being away from surrounding metal components,
such as a predetermined distance from the rotating shaft, where the predetermined distance can
refer to the distance at which the metal components have less impact on the wireless power
receiving device.

[0115] The wireless power receiving device is a separate structure from the rotating shaft,
which simplifies the structure and effectively improves space utilization. Moreover, the
installation position of the wireless power receiving device is far from the metal components
close to the travelling device, which can effectively reduce the influence of nearby metal
components on the power receiving device and reduce the heating phenomenon of the power
receiving device. In addition, the installation space is larger and more flexible, such as the
reserved space below the servo motor 10.

[0116] In some embodiments, a steering mechanism is used to assist in controlling the

travelling device to switch travelling tracks, move along curved travelling tracks.
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[0117] As shown in FIG. 12 to FIG. 16, the travelling device further includes a steering
control mechanism, which includes a rotating electromagnet 16, a toggle mechanism (not
shown separately in the figure), and a slide rail 22. The travelling wheel group further includes
a guide wheel group 23.

[0118] The guide wheel group 23 is installed on a sliding connection seat 21 of the slide rail
22, the slide rail 22 is installed on the top of the reducer 9, and the guide wheel group 23 is
connected to the output shaft of the rotating electromagnet 16 through the toggle mechanism.
The rotating electromagnet 16 is installed on a side of the reducer 9 (as shown in rear surface
in the figure), the output shaft of the rotating electromagnet 16 is parallel to the axial direction
of the servo motor 10, and the extending direction of the slide rail 22 is perpendicular to the
axial direction of the servo motor 10.

[0119] In response to the overhead hoist vehicle changing its travelling route during
operation, the rotating electromagnet 16 is configured to drive the toggle mechanism, and the
guide wheel group 23 is driven by the toggle mechanism to move along the slide rail 22 to the
first preset position, so that the guide wheel group 23 travels on the inner side of the guide rail
15 to follow a preset guiding route, while the travelling wheel group 13 and the auxiliary wheel
group 12 travelling along the curved travelling track 14-1 and the curved travelling track 14-2,
thereby changing rail and travelling in the curved travelling track with the assistance of the
guide rail 15.

[0120] By horizontally arranging the rotating electromagnet 16, a vertical force transmission
structure is horizontally arranged. While achieving the purpose of changing the travelling track,
the entire steering power mechanism takes up less space. In response to the overhead hoist
vehicle traveling around a curve, the interaction between the guide wheel group 23 and the
guide rail 15 allows the travelling wheel group 13 on the outside of the curve to be suspended,
that is, not in contact with the curved travelling track 14-2, to prevent the overhead hoist vehicle
from getting stuck due to inconsistent speed between the inner and outer wheels, which ensures
the normal operation of the overhead hoist vehicle.

[0121] It should be noted that the toggle mechanism is a mechanism capable of performing
toggle, that is, the toggle mechanism can is configured to drive the guide wheel group 23 to
move along the slide rail 22 under the drive of the rotating electromagnet 16. The toggle
mechanism can be designed according to practical application needs to meet usage
requirements.

[0122] In some embodiments, the rotating electromagnet 16 is installed on the reducer 9
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through a mounting plate, for example, the rotating electromagnet 16 is fixed on the mounting
plate 17, which is then fixed on the reducer 9, which simplifies the installation of the rotating
electromagnet 16 and improves installation reliability.

[0123] In some embodiments, the toggle mechanism can be embodied as a simple structure.
[0124] In some embodiments, the toggle mechanism includes a lever 18, a cam follower 19,
and a guide groove 20. One end of the lever 18 is connected to the output shaft of the rotating
electromagnet 16, and the other end of the lever 18 is provided with a cam follower 19. The
cam follower 19 is arranged inside the guide groove 20, which is fixed on the sliding connection
seat 21 of the slide rail 22.

[0125] The lever, combined with the cam follower and the guide groove, achieves a toggle
mechanism, which has a simple structure, occupies a smaller volume, and has a simpler control
method, thereby ensuring reliable toggle operation.

[0126] In some embodiments, a detector is configured to detect the traveling wheel group in
a curved travelling track, that is, the detector is configured to detect the traveling wheel group
on an outer curved travelling track.

[0127] In some embodiments, the steering control mechanism further includes a third
detection portion (not shown separately in the figure) configured to detect a position of the
toggle mechanism and output a first detection signal, and the first detection signal is used to
represent that whether the toggle mechanism moves to a second preset position.

[0128] It should be noted that the second preset position can be the position of the guide
wheel group 23 relative to the reducer 9 in response to the travelling track needing to be
changed, which is no limited hereto.

[0129] By detecting whether the toggle mechanism has reached the second preset position,
the possibility of jamming during turning can be reduced.

[0130] In some embodiments, sensors can be used to achieve the detection function of the
first detection portion.

[0131] As shown in FIG. 16, the third detection portion includes a fourth sensor 24 and a
first sensing plate. The fourth sensor 24 is installed on the rotating electromagnet 16 and
remains relatively stationary with the rotating electromagnet 16. The first sensing plate is
installed on the toggle mechanism (as shown in the detection plate installed on the lever 18 in
the figure), and remains relatively stationary with the toggle mechanism, thereby triggering the
fourth sensor to output the first detection signal in response to the first sensing plate moving

with the toggle mechanism to the second preset position.
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[0132] In some embodiments, the number of fourth sensors 24 is two, so that the two fourth
sensors 24 can be distributed on two sides according to the needs of turning, and cooperate
with the curved travelling track to detect the travelling wheel group 13 on the outer curved
travelling track, thereby ensuring that the travelling wheel group 13 on the outer curved
travelling track leaves the travelling track and preventing jamming faults during turning.
[0133] Based on the same invention concept, an overhead hoist vehicle is provided
according to the embodiments of the present application based on any of the above
embodiments.

[0134] As shown in FIG. 22, the overhead hoist vehicle includes a travelling device and a
vehicle body (not shown in the figure) as described in any of the above embodiments. The
vehicle body is installed below the travelling device (e.g., below the base plate in the travelling
device in the figure), and the travelling device travels along the travelling track to move the
vehicle body to a designated position.

[0135] As shown in FIG. 17 to FIG. 19, the clamping mechanism 500 is connected to the
lower part of the lifting mechanism 400 by a lifting belt adjustment component (500-1).
[0136] Asshown inFIG. 17, the clamping mechanism 500 includes a positioning guide shaft
500-2 configured to position and guide a position in the lifting mechanism to lift the clamping
mechanism to a designated position. The vertical positioning and guidance of the lifting process
are carried out by the positioning guide shaft to improve production safety.

[0137] In response to both the transversing loading device 300 and the lifting mechanism
400 are in place, the motor 500-3 in the clamping mechanism 500 is configured to drive the
left-right-hand lead screw 500-4 to translate the clamping jaws 500-7 on both sides on the slide
rail 500-5, which completes the opening and closing of the clamping jaws 500-7 to grasp and
release the target object.

[0138] The clamping mechanism 500 further includes positioning guide blocks 500-6, for
example, four positioning guide blocks 500-6 are arranged around the clamping mechanism
500. During descending, the positioning guide blocks 500-6 are in contact with the top of the
target object, which facilitates coarse guiding and positioning in the vertical direction during
descending, thereby preventing the target object from tilting before being grasped.

[0139] In response to the target object being grasped by the clamping jaws 500-7, the
structural design of the lower end of the clamping jaws 500-7 can be done with an inclined
surface 500-7-1 according to the overall structural dimensions of the target object. The inclined

surface 500-7-1 is used to horizontally coarse guide and position in response to the target object
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being grasped.

[0140] The middle lower part of the clamping jaws 500-7 can be designed according to the
overall structural dimensions of the target object, such as a VV-shaped positioning block 500-7-
2 is provided. The V-shaped positioning block 500-7-2 can be used for precise horizontal
positioning when grasping the target object.

[0141] By designing a positioning guide structure, the product can be accurately and
smoothly clamped, which protects its stability and safety when being grasped.

[0142] In the figure, the clamping mechanism 500 further includes a spring positioning
component 500-9, a first through-beam sensor 500-11, and a second through-beam sensor 500-
12, which are configured to detect a position and perform position-limiting protection during
descending.

[0143] For example, in response to the clamping mechanism 500 descending to a specified
height, the positioning block 500-9-1 at the lower end of the spring positioning component is
subjected to upward force from the target object, which causes the spring in the spring
component to move up, so that the spring 500-15 in the spring component leaves the upper
surface of the spring structure at a certain distance. Detection can be carried out through
distance, such as using screws 500-14 to cooperate with two sets of through-beam sensors for
detection and position-limiting protection. In this case, the beam from the first through-beam
sensor 500-11 is obstructed and changes from on to off. As the clamping mechanism 500
continues to descend, the positioning block 500-9-1 at the lower end of the spring positioning
component is subjected to upward force from the target object, which causes the spring in the
spring component to continue to move upward. The beam from the second through-beam
sensor 500-12 is obstructed and changes from on to off. In this case, the target object may be
damaged due to excessive pressure from the positioning block 500-9-1 at the lower end of the
spring positioning component caused by excessive lowering of the clamping mechanism 500.
This situation is not allowed. Therefore, in response to the first through-beam sensor 500-11
being in the on state, it indicates that the clamping mechanism 500 has not lowered enough. In
response to the second through-beam sensor 500-12 being in the off state, it indicates that the
clamping mechanism 500 has dropped excessively. With detecting and position-limiting
protection, the clamping jaws 500-7 can be lowered to a precise height without damaging the
target object.

[0144] As shown in FIG. 20 to FIG. 21, the anti-drop mechanism 600 adopts an anti-drop

structure with a quadrilateral linkage structure. After the clamping mechanism 500 accurately
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and smoothly clamps the object, the motor 600-1 in the anti-drop mechanism 600 on the inside
of the vehicle body drives the ball screw to drive the sliding blocks 600-2 to rotate the
connecting arms 600-3 of the first linkage mechanism, which are in an extended state to extend
below the target object. Even if the target object drops from the clamping mechanism 500, the
anti-drop mechanism 600 can stably and reliably catch the target object, which prevent the
production safety from being affected caused by the target object dropping.

[0145] As shown in FIG. 20 to FIG. 21, a second linkage mechanism can be used to abut
against the target object and reduce its shaking amplitude. For example, by using clamping
blocks 600-7 on the second linkage mechanism, the target object can be firmly abutted against
to prevent the target object from shaking or dropping.

[0146] AsshowninFIG. 20to FIG. 21, a detection portion can be used to detect and perform
position-limiting in the extending or retracting of the anti-drop mechanism. For example,
detection can be achieved through the cooperation of the sensor 600-4, the sensor 600-5, and
the detection plate 600-6. In response to the detection plate 600-6 obstructing the sensor 600-
4, it indicates that the anti-drop mechanism is fully retracted, and in response to the detection
plate 600-6 obstructing the sensors 600-5, it indicates that the anti-drop mechanism is fully
extended.

[0147] Based on the same inventive concept, an automatic material handling system is
further provided according to the embodiments of the present application, to grasping and
handling the target object using the overhead hoist vehicle (also known as a crane) provided
based on any of the above embodiments.

[0148] Insome embodiments, an automatic material handling system provided according to
the present application includes: the overhead hoist vehicle described in any of the above
embodiments and a travelling track installed under a ceiling.

[0149] Asshown in FIG. 22, the overhead hoist vehicle (e.g., the overhead hoist vehicle in
the figure) travels on the travelling track along the predetermined route to handle the target
object.

[0150] It should also be noted that those of ordinary skills in the art can understand that in
various embodiments of the present application, many technical details have been proposed to
enable readers to better understand the present application. However, even without these
technical details and various changes and modifications based on the above embodiments, the
technical solutions provided according to the present application can still be achieved. The

division of the above embodiments is for convenience in description and should not constitute
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any limitations on the specific embodiment of the present application. Each embodiment can

be combined and referenced mutually without contradiction.

23



CLAIMS
1. A transversing loading device applied to an overhead hoist vehicle, comprising:

a picking-up and fixing mechanism fixedly connected under a travelling base plate (6) of
the overhead hoist vehicle;

a horizontal adjusting mechanism installed on a bottom surface of the picking-up and

fixing mechanism;

wherein the horizontal adjusting mechanism comprises a synchronous adjusting
mechanism and a sliding mechanism, the synchronous adjusting mechanism is arranged on a
side surface of the sliding mechanism and is configured to slidably adjust the sliding
mechanism to a predetermined horizontal position relative to the travelling base plate (6) along
a first direction, the first direction is a horizontal direction perpendicular to the side surface,
and the predetermined horizontal position is a position above a target object to be handled.

2. The transversing loading device according to claim 1, wherein the sliding mechanism
comprises a second stage plate (200-9), a third stage plate (200-10), an angle adjusting base
plate (200-11), a plurality of sliding blocks (200-6), and a sliding block coupler (200-3);

wherein the second stage plate (200-9) is connected to a lower part inside the picking-up
and fixing mechanism by the plurality of sliding blocks (200-6);

wherein the third stage plate (200-10) is connected under the second stage plate (200-9)
by the plurality of sliding blocks (200-6);

wherein the angle adjusting base plate (200-11) is connected under the third stage plate
(200-10) by the plurality of sliding blocks (200-6);

wherein the sliding block coupler (200-3) is connected to the synchronous adjusting
mechanism to drive the second stage plate (200-9) to move, the second stage plate (200-9)
drives the third stage plate (200-10) to move, the third stage plate (200-10) drives the angle
adjusting base plate (200-11) to move, to enable the angle adjusting base plate (200-11) to be

at the predetermined horizontal position along a horizontal direction.

3. The transversing loading device according to claim 2, wherein the synchronous
adjusting mechanism comprises a first synchronous wheel and belt (200-12), a second

synchronous wheel and belt (200-13), and a first drive mechanism;

wherein the first drive mechanism is arranged on a side of the sliding mechanism to drive
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the sliding block coupler (200-3);

wherein the first synchronous wheel and belt (200-12) and the second synchronous wheel

and belt (200-13) are arranged on two sides of the sliding mechanism, respectively;

wherein a synchronous wheel of the first synchronous wheel and belt (200-12) is fixedly
connected to the third stage plate (200-10), an upper belt of the first synchronous wheel and
belt (200-12) is provided with a first belt seat, one side of the first belt seat is fixedly connected
to the second stage plate (200-9), and the other side of the first belt seat is fixedly connected to
the sliding block coupler (200-3), a lower belt of the first synchronous wheel and belt (200-12)

is provided with a second belt seat fixedly connected to the angle adjusting base plate (200-11);

wherein a synchronous wheel of the second synchronous wheel and belt (200-13) is
fixedly connected to the second stage plate (200-9), and an upper belt of the second
synchronous wheel and belt (200-13) is provided with a third belt seat fixedly connected to the
bottom surface of the picking-up and fixing mechanism, and a lower belt of the second
synchronous wheel and belt (200-13) is provided with a fourth belt seat fixedly connected to
the third stage plate (200-10).

4. The transversing loading device according to claim 3, wherein the first drive mechanism
comprises a first lead screw (200-14) and a first motor, the sliding block coupler (200-3) is
sleeved on the first lead screw (200-14), and an output shaft of the first motor is connected to
an end of the first lead screw (200-14) to drive the first lead screw (200-14).

5. The transversing loading device according to claim 2, wherein the horizontal adjusting
mechanism further comprises a first detection portion arranged on a side of the sliding

mechanism to detect a position of the sliding block coupler (200-3).

6. The transversing loading device according to claim 5, wherein the first detection portion
comprises a first sensor (200-4), a second sensor (200-1), and a third sensor (200-5) arranged
in sequence along a direction in which the sliding mechanism slides at intervals, the first sensor
(200-4) is configured to limit a leftmost position of the sliding block coupler (200-3) to along
the first direction, the second sensor (200-1) is configured to limit an initial position of the
sliding block coupler (200-3) along the first direction, the third sensor (200-5) is configured to
limit a rightmost position of the sliding block coupler (200-3) along the first direction, and the

initial position is an initial position where the sliding mechanism is returned.
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7. The transversing loading device according to claim 2, wherein the horizontal adjusting
mechanism further comprises a rotating mechanism installed on the angle adjusting base plate

(200-11) to rotate an angle of the overhead hoist vehicle;

wherein the rotating mechanism comprises a worm gear assembly (200-7-3) and a rotating
shaft (200-7-8), the worm gear assembly (200-7-3) is configured to be engaged with the
rotating shaft (200-7-8) to drive the rotating shaft (200-7-8) to rotate to a predetermined angle.

8. The transversing loading device according to claim 7, wherein the rotating mechanism
further comprises a second detection portion configured to limit a rotating angle of the rotating
shaft (200-7-8);

wherein the second detection portion comprises a first detector (200-7-5), a second
detector (200-7-6), and a third detector (200-7-7) arranged in sequence along a circumferential
direction of the rotating shaft (200-7-8) at intervals, the first detector (200-7-5) is configured
to limit a maximum rotating angle of the rotating shaft (200-7-8) in counterclockwise in a
horizontal plane, the second detector (200-7-6) is configured to limit an initial angle of the
rotating shaft (200-7-8) in the horizontal plane, the third detector (200-7-7) is configured to
limit a rightmost position of the sliding block coupler (200-3) along the first direction, and the
initial angle is an initial angle of the sliding mechanism at which the sliding mechanism is

returned.
9. An overhead hoist vehicle, comprising:
a travelling base plate (6);
a travelling mechanism (200) installed on an upper surface of the travelling base plate (6);

a transversing loading device (300) installed on a bottom surface of the travelling base
plate (6), wherein the transversing loading device (300) is a transversing loading device (300)
according to any one of claims 1 to 8;

a lifting mechanism (400) connected to a bottom surface of the transversing loading device
(300); and

a clamping mechanism (500) connected to the lifting unit by a lifting belt;

wherein the travelling mechanism (200) is configured to drive the travelling base plate (6)
to move on a travelling track to reach a first preset position along a predetermined travel route,

and the first preset position is arranged above a target object to be handled; the transversing
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loading device (300) is configured to enable the lifting mechanism (400) to be arranged directly
above the target object in a horizontal plane, the lifting mechanism (400) is configured to enable
the clamping mechanism (400) to move up and down, and the clamping mechanism (400) is
configured to grasp and clamp the target object to move the target object to a second preset

position.

10. The overhead hoist vehicle according to claim 9, wherein the travelling mechanism
(200) further comprises a travelling wheel group, a first base plate (11), and a drive mechanism,
the travelling wheel group comprises a travelling wheel group (13) and an auxiliary wheel

group (12), and the drive mechanism comprises a reducer (9) and a servo motor (10);

wherein the travelling wheel group (13) is connected to an output shaft of the reducer (9),
an output shaft of the servo motor (10) is connected to an input shaft of the reducer (9), and an
axial direction of the servo motor (10) is parallel to a travelling direction of the travelling track;

wherein the reducer (9) and the servo motor (10) are installed on an upper surface of the
first base plate (11), and the auxiliary wheel group (12) is installed on a lower surface of the
first base plate (11);

wherein the first base plate (11) is connected to the travelling base plate (6) and is located

above the travelling base plate (6);

wherein the servo motor (10) is configured to drive the reducer (9), to drive the travelling
wheel group (13) to move on the travelling track along the predetermined travel route, and the
auxiliary wheel group (12) is configured to travel along an inner side of the travelling track.

11. The overhead hoist vehicle according to claim 10, wherein the travelling mechanism
(200) further comprises a steering control mechanism, the steering control mechanism
comprises a rotating electromagnet (16), a toggle mechanism, and a slide rail (22), and the

travelling wheel group further comprises a guide wheel group (23);

wherein the guide wheel group (23) is installed on a sliding connection seat of the slide
rail (22), the slide rail is installed on top of the reducer (9), the guide wheel group (23) is
connected to an output shaft of the rotating electromagnet (16) by the toggle mechanism, and
the rotating electromagnetic (16) is installed on a side of the reducer (9); the output shaft of the
rotating electromagnet (16) is parallel to an axial direction of the servo motor (10), and an
extending direction of the slide rail (22) is perpendicular to the axial direction of the servo

motor (10); in response to the toggle mechanism being driven by the rotating electromagnet
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(16), the guide wheel group (23) moves along the slide rail (22) to the first preset position
driven by the toggle mechanism, so that the guide wheel group (23) travels on the inner side of

the guide rail (15) along a preset guide travelling track.

12. The overhead hoist vehicle according to claim 11, wherein the steering control
mechanism further comprises a first detection portion configured to detect a position of the
toggle mechanism and output a first detection signal, and the first detection signal is used to

represent that whether the toggle mechanism moves to the second preset position or not;

wherein the first detection portion comprises a first sensor (24) and a first sensing plate,
the first sensor (24) is installed on the rotating electromagnet (16), and the first sensing plate is
installed on the toggle mechanism to trigger the first sensor to output the first detection signal

in response to the first sensing plate travelling with the toggle mechanism.

13. The overhead hoist vehicle according to any one of claims 10 to 12, wherein the
travelling mechanism (200) further comprises a rotating shaft (8), and the first base plate (11)

is connected to the travelling base plate (6) by the rotating shaft (8).

14. The overhead hoist vehicle according to claim 13, wherein the travelling mechanism
(200) further comprises a wireless power receiving device configured to provide power to the

servo motor (10) after wirelessly receiving power from a high-frequency cable (5);

wherein the wireless power receiving device is installed on an upper surface of the

travelling base plate (6) to be at a predetermined distance from the rotating shaft (8).

15. The overhead hoist vehicle according to claim 9, further comprising a vehicle body
(700), wherein a top of the vehicle body (700) is fixedly connected to a lower surface of the
travelling base plate (6), and the transversing loading device (300), the lifting mechanism (400),
and the clamping mechanism (500) are all arranged inside the vehicle body (700).

16. The overhead hoist vehicle according to claim 15, further comprising a position
detection portion (700-4) installed at a first top position of the vehicle body (700) and
configured to detect a position mark to determine a position of the vehicle body (700), wherein
the first top position is defined at top two sides of the vehicle body (700-4) perpendicular to
the extending direction of the travelling track, and the position mark is arranged on the

travelling track;

and/or, wherein the overhead hoist vehicle further comprises a bumper strip (700-1)

installed at a second top position of the vehicle body (700) and configured to provide collision
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proof between two adjacent travelling mechanisms (200), and the second top position is defined
at top two sides of the vehicle body (700) parallel to the extending direction of the travelling

track;

and/or, wherein the overhead hoist vehicle further comprises a first radar installed on a
bottom surface of the vehicle body (700) and configured to detect first obstacles in a lower
space (700-3) of the vehicle body (700);

and/or, wherein the overhead hoist vehicle further comprises a second radar installed on
a side surface of the vehicle body (700) and configured to detect second obstacles in a front
space (700-2) of the vehicle body (700), and the front space (700-2) in defined as in front of
the vehicle body (700) in response to the vehicle body (700) travelling.

17. The overhead hoist vehicle according to claim 15, further comprising an anti-drop
mechanism (600) installed inside the vehicle body (700);

wherein the anti-drop mechanism (600) comprises a first linkage bracket, in response to
the target object being not grasped by the clamping mechanism (500), the first linkage bracket
retracts inside the vehicle body (700), in response to the target object being grasped by the
clamping mechanism (500), the first linkage bracket extends from inside of the vehicle body

(700) to below the target object to prevent the target object from dropping.

18. The overhead hoist vehicle according to claim 17, wherein the anti-drop mechanism
(600) further comprises a second linkage bracket synchronously linked with the first linkage
bracket, in response to the target object being not grasped by the clamping mechanism (500),
the second linkage bracket retracts inside the vehicle body (700), in response to the target object
being grasped by the clamping mechanism (500), the second linkage bracket extends from
inside of the vehicle body (700) to be abut against the target object to prevent the target object
from shaking.

19. The overhead hoist vehicle according to claim 9, wherein the lifting mechanism (400)

is connected to a lower surface of the transversing loading device (300) by a rotating shaft (8);

and/or, wherein the clamping mechanism (500) comprises a positioning and guiding shaft
(500-2) configured to position and guide the lifting mechanism (400), so that the lifting
mechanism (400) drive the clamping mechanism (500) to move up and down to a designated

position.
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20. An automatic material handling system, comprising:
the overhead hoist vehicle according to any one of claims 9 to 19; and
a travelling track (1) installed under a ceiling (100);

wherein the overhead hoist vehicle travels on the travelling track along a preset route.
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