ANTI-DROP DEVICE AND OVERHEAD HOIST VEHICLE
INCLUDING THE SAME

[0001] The present application is filed based on the Chinese Patent Application No.
202111163791.6 filed on September 30, 2021, and claims the priority of the Chinese patent

application, which is 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 an

anti-drop device and an overhead hoist vehicle including the same.

BACKGROUND

[0003] In a semiconductor manufacturing factory, an overhead hoist vehicle (i.e., overhead
travelling crane) configured to transport wafer boxes overhead is generally provided, since
wafers are fragile and valuable items that need to be transported in the air within the factory,
so the overhead hoist vehicle needs an anti-drop device.

[0004] In the anti-drop device of the overhead hoist vehicle in the related technologies, a
retractable drive structure generally adopts a stepper motor is generally cooperate with a
reducer and a customized cam to perform extending or retracting, resulting in a large volume,
complex structure, and bulky structure of the mechanism. Additionally, the cam is a customized
part, which is difficult to process and has low consistency, low fault tolerance of the rack, and
difficult to install and debug, which is not conducive to the long-term stable operation of the
equipment.

[0005] Based on this, a technical solution is provided according the present application to

solve the above technical problems.

SUMMARY

[0006]  An anti-drop device applied to an overhead hoist vehicle is provided according to the

present application, and the anti-drop device includes a mounting plate, an electric motor, a
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first support seat, a second support seat, a ball screw, a slider connecting seat, two bearing seats,
and a quadrilateral linkage mechanism. The quadrilateral linkage mechanism includes a
quadrilateral linkage structure including a first connecting arm, a second connecting arm, a
third connecting arm, and a fourth connecting arm. The electrical motor, the first support seat,
and the second support seat are installed on the mounting plate, the ball screw passes through
the slider connecting seat and is supported between the first support seat and the second support
seat, the second connecting arm and the fourth connecting arm in the quadrilateral linkage
mechanism are installed on the mounting plate by the two bearing seat, respectively. A first
end of the slider connecting seat is connected to the first connecting arm, and an output shaft
of the electrical motor is connected to an end of the ball screw. The electrical motor is
configured to drive the ball screw, to drive the slider connecting seat to move, and the slider
connecting seat is configured to drive the first connecting arm to move, to enable the
quadrilateral linkage mechanism to extend or retract, so that a target is prevented from dropping

in response to the target object being transported by the overhead hoist vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]  The following will provide a clear and understandable explanation of the preferred
embodiments in conjunction with the accompanying drawings, the above features, technical
features, advantages, and embodiments are further described.

[0008]  FIG. 1 is an axonometric view showing a front side of an anti-drop device provided
according to the present application;

[0009]  FIG. 2 is an axonometric view showing a rear side of an anti-drop device provided
according to the present application;

[0010] FIG. 3 is a top view of an anti-drop device provided according to the present
application during retracting;

[0011] FIG. 4 is a top view of an anti-drop device provided according to the present
application during extending;

[0012]  FIG. 5 is an axonometric view showing a top view of an anti-drop device provided
according to the present application when a clamping block extending;

[0013] FIG. 6 is a three-dimensional view of an anti-drop device provided according to the
present application when clamping an object; and

[0014] FIG. 7 is a front view of an anti-drop device provided according to the present



application when clamping an object.

DETAILED DESCRIPTION

[0015] 1In order to provide a clearer explanation of the embodiments of the present
application or the technical solutions in the prior art, the specific implementation methods of
the present application will be explained below with reference to the accompanying drawings.
Obviously, the accompanying drawings in the following description are only some
embodiments of the present application. For those of ordinary skills in the art, other drawings
and embodiments may be obtained based on these drawings without any creative labor.

[0016] Based on the present application, those skilled in the art should understand that one
aspect described herein can be independently implemented with any other aspect, and that two
or more of these aspects can be combined in various ways. For example, any number and
aspects described herein can be used to implement device and/or practical a method. In addition,
other structures and/or functionalities other than those described herein may be used to
implement the device and/or practice the method.

[0017] It should also be noted that the accompanying drawings provided according to the
following embodiments only illustrate the basic concept of the present application in a
schematic manner. The figures only display the components related to the present application
and are not necessarily drawn based on the actual number, shape, and size of the components
during implementation. The type, quantity, and proportion of each component during actual
implementation can be arbitrarily changed, and the component layout may also be more
complex.

[0018] In addition, in the description of the present application, it should be understood that
the directional words such as "up", "down", "inside", "outside", and the quantitative words such
as "first", "second", "third", etc. described in the example embodiments of the present
application are described from the perspective shown in the accompanying drawings and
should not be understood as limitation on the embodiments of the present application, and
should not be understood as indicating or implying relative importance or implying the quantity
of technical features.

[0019]  Automated transportation in an automated manufacturing plant can be implemented
using automated small transportation vehicles, which shuttle between various workstations,
timely and effectively transports materials, thereby not only improving transportation
efficiency and ensuring timely and punctual processing operations, but also reducing personnel
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circulation, especially in clean workshops in a semiconductor manufacturing factory. The role
of automated small transportation vehicles is particularly important.

[0020]  In a manufacturing workshop or factory that produce precision components such as
wafers, overhead hoist vehicles (i.e., overhead travelling cranes) are generally used to carry
wafer boxes. Wafers are fragile and valuable items, and if they drop during high-altitude
carrying, significant economic losses happen. Therefore, in order to prevent valuable raw
materials or components such as wafers from dropping, an anti-drop device is generally
provided on the overhead hoist vehicle.

[0021]  In the production and operation process, the anti-drop device of the overhead hoist
vehicle in the related technologies generally adopts a stepper motor to cooperate with a reducer
and a customized cam to perform extending or retracting, resulting in a large volume, complex
structure. Moreover, the anti-drop device including the stepper motor and the reducer is
installed on the overhead hoist vehicle, which requires a bigger upper space in the factory.
Additionally, the cam is a customized part, which is difficult to process and has low consistency,
low fault tolerance of the rack, and difficult to install and debug, which is not conducive to the
long-term stable operation of the equipment.

[0022] A telescopic device in the anti-drop device in the present application can extend or
retract with the cooperation of a ball screw and an electrical motor. The anti-drop device
including the newly designed telescopic device has a simple structure, smaller volume, and
high degree of standardization of components.

[0023]  The anti-drop device includes a quadrilateral linkage mechanism, where each side is
a connecting arm, and adjacent connecting arms are connected in pairs and can rotate relative
to each other, so that a distance between the opposite sides can be changed, and the quadrilateral
linkage mechanism is able to extend or retract. The anti-drop device further includes an
electrical motor and a ball screw, where the ball screw is installed on the support seat of the
anti-drop device, and the electrical motor is connected to the ball screw. In response to the
electrical motor being started, the ball screw is driven to rotate around its central axis. The anti-
drop device further includes a slider connecting seat, a part of which is connected to a
connecting arm of the quadrilateral linkage mechanism. The ball screw passes through the
slider connecting seat, and in response to the ball screw being driven to rotate by the electrical
motor, the slider connecting seat moves along the ball screw, thereby driving the connecting
arm of the quadrilateral linkage mechanism to extend or retract for transportation, to prevent

the target object from dropping when transported by the overhead hoist vehicle.



[0024] The following is a description of the technical solutions provided by each
embodiment of the present application, in conjunction with the accompanying drawings.
[0025]  As shown in FIG. 1 to FIG. 5, the anti-drop device includes a mounting plate 3, an
electrical motor 4, a ball screw 5, a support seat 7 (e.g., a left support seat defined as a first
support seat and a right support seat defined as a second support seat), a slider connecting seat
8, and a quadrilateral linkage mechanism. The quadrilateral linkage mechanism includes a
quadrilateral linkage structure including a first connecting arm 15, a second connecting arm 16,
a third connecting arm 17, and a fourth connecting arm 18.

[0026]  The electrical motor 4, the first support seat, and the second support seat are installed
on the mounting plate 3. The ball screw 5 passes through the slider connecting seat 8 and is
supported between the first support seat and the second support seat. The second connecting
arm 16 and the fourth connecting arm 18 arranged opposite to each other in the quadrilateral
linkage mechanism, are respectively installed on the mounting plate 3 through two bearing
seats 13. The first end of the slider connecting seat 8 (as shown in the bottom surface of the
slider connecting seat in FIG. 1) is connected to the first connecting arm 15, and an output shaft
of the electrical motor 4 is connected to one end of ball screw 5.

[0027] At this point, in response to the electrical motor 4 working, the following mechanical
movements are achieved: the electrical motor 4 drives the ball screw 5, the ball screw 5 drives
the slider connecting seat 8 to move, the slider connecting seat 8 drives the first connecting arm
15 to move, the first connecting arm 15 drives the second connecting arm 16, the third
connecting arm 17, and the fourth connecting arm 18 to move, which causes the quadrilateral
linkage mechanism to extend or retract.

[0028] It should be noted that the second connecting arm 16 and the fourth connecting arm
18 are arranged opposite to each other in the quadrilateral linkage structure, that is, the second
connecting arm 16 and the fourth connecting arm 18 are in opposite positions of the
quadrilateral structure, and the first connecting arm 15 and the third connecting arm 17 are also
in opposite positions of the quadrilateral structure. Since the second connecting arm 16 and the
fourth connecting arm 18 rotate around the two bearing seats 13, respectively. In response to
the slider connecting seat 8 driving the first connecting arm 15 to move, the distance between
the two opposite sides of the quadrilateral linkage structure will change, which causes the
quadrilateral linkage mechanism to extend or retract. In response to the quadrilateral linkage
structure retracting, a smaller space is taken, and does not affect the normal grasping and

clamping of the target object performed by the overhead hoist vehicle. In response to the



quadrilateral linkage structure extending, the quadrilateral linkage structure can extend below
the target object to prevent the target object from dropping and avoid production safety from
being affected.

[0029] It should be noted that by controlling the electrical motor to start or stop, a stroke of
the slider connecting seat 8 along the ball screw 5 is controlled, thereby controlling the
extension or retraction amplitude of the quadrilateral linkage structure.

[0030] For example, the electrical motor is controlled to start or stop, so that the slider
connecting seat 8 stays at the end of the ball screw 5 close to the electrical motor 4, and the
quadrilateral linkage structure is extending, as shown in FIG. 2 and FIG. 4.

[0031] For example, the electrical motor is controlled to start or stop, so that the slider
connecting seat 8 stays at the end of the ball screw 5 away from to the electrical motor 4, and
the quadrilateral linkage structure is retracting, as shown in FIG. 1 and FIG. 3.

[0032] It should also be noted that the anti-drop device is configured to cooperate with the
overhead hoist vehicle. For example, in response to a gripper on the overhead hoist vehicle
being not grasping the object, the electrical motor 4 drives the ball screw 5 to retract the
quadrilateral linkage structure. In response to the gripper on the overhead hoist vehicle grasping
the object, the electrical motor 4 drives the ball screw 5 to enable the quadrilateral linkage
structure to extend. The quadrilateral linkage structure extends to form an "anti-drop arm",
which supports the object to prevent it from dropping and plays a protective role when it
accidentally drops.

[0033] It should be noted that a suitable type of motors can be selected based on the
reliability and convenience of matching with the ball screw, for example, DC motors can be
preferred.

[0034]  The anti-drop device provided according to the present application can be applied to
the overhead hoist vehicle. A single motor is used to drive the quadrilateral linkage mechanism
to extend or retract through a ball screw and slider connecting seat. In response to the
quadrilateral linkage mechanism being extended, it can play a protective role in the event of
accidental dropping of materials carried by the overhead hoist vehicle from high altitude. In
response to the quadrilateral linkage mechanism being retracting, the overhead hoist vehicle is
provided with space to load (e.g., grasping wafer boxes), to meet the needs of material loading
operation. The anti-drop device has a simple structure, and its structural components (e.g., ball
screw, connecting arm, slider connecting seat, and bearing seat) are easy to standardize, which

makes it convenient for component selection and procurement. The drive structure is simplified,



lightweight, and small in size, which is conducive to equipment installation and debugging,
thereby improving the error tolerance rate of the rack and the long-term stability of the
equipment.

[0035] In some embodiments, the anti-drop device further includes a slide rail 6, where the
slide rail 6 is installed on the mounting plate 3. The second end of the slide connecting seat 8
(as shown on the rear surface of the slide connecting seat in FIG. 1) is slidably connected to
the slide rail 6 to enable the slide connecting seat 8 to move along the slide rail 6.

[0036] In some implementations, the second end of the slider connecting seat 8 is fixedly
connected to the connecting seat of the slide rail 6.

[0037] By providing the second end of the slide rail 6 slidably connected to the slider
connecting seat 8, the stability of the slider connecting seat 8 is achieved, which makes the
movement process of the slider connecting seat 8 along the ball screw 5 more stable, thereby
better driving the extension or retraction of the quadrilateral linkage mechanism, and improving
the fault tolerance rate of the rack and the long-term working stability of the equipment.
[0038] In some embodiments, a groove is internally defined below the first end of the slider
connecting seat 8, and a roller bearing 9 is arranged in the groove. The roller bearing 9 is
connected to the first connecting arm 15.

[0039] In some embodiments, the roller bearing 9 includes a self-aligning roller bearing, a
thrust self-aligning roller bearing, a tapered roller bearing, and a cylindrical roller bearing.
[0040] A groove is defined internally below the first end of the slider connecting seat 8,
which provides installation space for the roller bearing 9 and facilitating the formation of a
compact structure. There are various types and models of roller bearings, and they have the
characteristic of high rotation accuracy. By connecting the first connecting arm of the
quadrilateral linkage structure through the roller bearing 9, the movement of the quadrilateral
linkage structure can be better matched.

[0041] In some embodiments, as shown in FIG. 1, the anti-drop device further includes a
detection panel 10, a first sensor 11, and a second sensor 12, and the detection panel 10 is
installed on the slider connecting seat 8.

[0042]  The first sensor 11 and the detection panel 10 are configured to cooperate with each
other to detect whether the quadrilateral linkage mechanism extends to a first predetermined
position or not, the second sensor 12 and the detection panel 10 are configured to cooperate
with each other to detect whether the quadrilateral linkage mechanism retracts to a second

predetermined position or not.



[0043] In some embodiments, the first sensor 11, the second sensor 12, and the detection
panel 10 achieve the following cooperative actions: as shown in FIG. 4, in response to the
quadrilateral linkage mechanism extends to the first predetermined position (e.g., the
predetermined position where the quadrilateral linkage mechanism is fully extended), the first
predetermined position includes positions of the four connecting arms of the quadrilateral
linkage mechanism in response to a distance between the first connecting arm 15 and the third
connecting arm 17 being maximum. The detection panel 10 is located within the sensing range
of the first sensor 11, which sends a sensing signal to represent that the quadrilateral linkage
mechanism extends to the first predetermined position. As shown in FIG. 3, the quadrilateral
linkage mechanism retracts to a second predetermined position (e.g., the predetermined
position when the quadrilateral linkage mechanism is fully retracted), the second
predetermined position includes positions of the four connecting arms of the quadrilateral
linkage mechanism in response to a distance between the first connecting arm 15 and the third
connecting arm 17 being smallest. In this case, the detection panel 10 is within the sensing
range of the second sensor 12, and the second sensor 12 sends a sensing signal, to represent
that the quadrilateral linkage mechanism retracts to the second predetermined position.

[0044] In some embodiments, a detection panel 10 is arranged on the first connecting arm
15. Since the first end of the slider connecting seat 8 is connected to the first connecting arm
15, in response to the slider connecting seat 8 moving, the first connecting arm 15 moves with
the slider connecting seat 8, that is the slider connecting seat 8 and the first connecting arm 15
move synchronously. Therefore, the detection panel 10 arranged on the first connecting arm
15 can also characterize whether the quadrilateral linkage mechanism has reached the first
predetermined position or the second predetermined position.

[0045] In some embodiments, the first sensor 11 includes a magnetoelectric sensor, a
photoelectric sensor. Of course, the second sensor 12 includes a magnetoelectric sensor, a
photoelectric sensor.

[0046] In some embodiments, the first sensor 11 is installed on the first support seat, and the
second sensor 12 is installed on the second support seat.

[0047] In some embodiments, as shown in FIG. 1, the first sensor 11 is installed on a side
on the first support seat opposite to the mounting plate 3, and the second sensor 12 is installed
on a side on the second support seat opposite to the mounting plate 3.

[0048] In some embodiments, the first sensor 11 is installed above the first support seat, and

the second sensor 12 is installed above the second support seat.



[0049] In some embodiments, as shown in FIG. 1, the first sensor 11 includes a first light
emitting component and a first light receiving component, where the first light emitting
component and the first light receiving component are arranged opposite to each other to output
a sensing signal in response to the first light emitting component and the first light receiving
component being blocked by the detection panel 10.

[0050] 1In some embodiments, the second sensor 12 includes a second light emitting
component and a second light receiving component, where the second light emitting
component and the second light receiving component are arranged opposite to each other to
output a sensing signal in response to the second light emitting component and the second light
receiving component being blocked by the detection panel 10.

[0051] In some embodiments, the detection panel 10 is a long-strip-shaped detection panel.
An end of the long-strip-shaped detection panel is arranged between the first light emitting
component and the first light receiving component, the first sensor 11 is configured to output
a first signal, and the first signal is used to represent that the quadrilateral linkage mechanism
extends to the first predetermined position. The other end of the long-strip-shaped detection
panel is arranged between the second light emitting component and the second light receiving
component, the second sensor 12 is configured to output a second signal, and the second signal
is used to represent that the quadrilateral linkage mechanism retracts to the second
predetermined position.

[0052] In some embodiments, by using the long-strip-shaped detection panel (i.e. the
detection panel 10), the first light emitting component and the first light receiving component,
as well as the second light emitting component and the second light receiving component, the
following cooperative actions can be achieved: as shown in FIG. 3, in response to the
quadrilateral linkage mechanism retracting to the second predetermined position, that is, in
response to the quadrilateral linkage structure retracting, the right end of the long-strip-shaped
detection panel is located between the second light emitting component and the second light
receiving component, to trigger the second sensor 12 to send a second signal to represent that
the quadrilateral linkage mechanism retracts to a second predetermined position. As shown in
FIG. 4, in response to the quadrilateral linkage mechanism extending to the first predetermined
position, that is, in response to the quadrilateral linkage structure extending, the left end of the
long-strip-shaped detection panel is located between the first light emitting component and the
first light receiving component, to trigger the first sensor 11 to send a first signal to represent

that the quadrilateral linkage mechanism extends to the first predetermined position.



[0053] In some embodiments, as shown in FIG. 1 to FIG. 4, the anti-drop device further
includes a fifth connecting arm 19, a sixth connecting arm 20, and a clamping block 21. The
first end of the fifth connecting arm 19 is rotatably connected to the first connecting arm 15,
the second end of the fifth connecting arm 19 is rotatably connected to the sixth connecting
arm 20, the first end of the sixth connecting arm 20 is rotatably connected to the corresponding
bearing seat 13, and the clamping block 21 is rotatably connected to the second end of the sixth
connecting arm 20. The first connecting arm 15, the fifth connecting arm 19, and the sixth
connecting arm 20 form a triangular linkage mechanism to synchronously extend or retract
with the quadrilateral linkage mechanism. In response to the triangular linkage mechanism
extending, the clamping block 21 is configured to clamp the object, which can reduce the
shaking of the clamped object.

[0054] The above connecting structure can achieve the following linkage effect: as shown
in FIG. 2 and FIG. 4, in response to the first connecting arm 15 driving the quadrilateral linkage
mechanism to extend, the first connecting arm 15 drives the fifth connecting arm 19 to move
to a side away from the mounting plate 3 (as shown in FIG.4, the fifth connecting arm 19 moves
upwards), and the fifth connecting arm 19 drives the sixth connecting arm 20 to also move to
a side away from the mounting plate 3. Due to the fact that the first end of the sixth connecting
arm 20 is fixed on the bearing seat 13 and rotatably connected to the corresponding bearing
seat 13. under the pushing of the fifth connecting arm 19, the clamping block 21 connected to
the second end of the sixth connecting arm 20 moves to a side away from the mounting plate
3, which causes the clamping block 21 to approach and compress the clamped object of the
overhead hoist vehicle, thereby achieving a clamping effect and preventing the clamped object
from shaking.

[0055] As shown in FIG. 3, in response to the first connecting arm 15 driving the
quadrilateral linkage mechanism to retract, the first connecting arm 15 drives the fifth
connecting arm 19 to move towards the same side of the mounting plate 3 (as shown in FIG. 3,
the fifth connecting arm 19 moves downwards), and the fifth connecting arm 19 drives the
sixth connecting arm 20 to also move towards the same side of the mounting plate 3. Since the
first end of the sixth connecting arm 20 is fixed on the bearing seat 13 and rotatably connected
to the corresponding bearing seat 13, under the pulling of the fifth connecting arm 19, the
second end of the sixth connecting arm 20 and the clamping block 21 retract to the same side
of the mounting plate 3, which provides space for the overhead hoist vehicle to grasp the

clamped object.
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[0056]  With the fifth connecting arm 19, the sixth connecting arm 20, and the clamping
block 21, as well as corresponding connection settings, the anti-drop device can not only
prevent the clamped object from accidentally dropping, but also play a role in preventing the
clamped object from shaking. Moreover, with a triangular linkage mechanism, the clamping
block 21 approaches and clamps the clamped object from a side of the clamped object. The
structure of the anti-drop device is simple, and component selection and procurement of the
anti-drop device are convenient.

[0057] In some embodiments, as shown in FIG. 2, FIG. 4, and FIG. 5, the clamping block
21 includes a first target surface in a predetermined shape, which is an end face in contact with
an object when clamping the object, as shown in the middle end face of the clamping block 21
(i.e., the first target surface 21b in FIG. 5).

[0058] In some embodiments, the first target surface is in a flat shape such as a rectangle or
square to increase the contact area with the clamped object.

[0059] It should be noted that the surface of the first target surface can be coated or pasted
with patches to adjust the friction force of the first target surface

[0060] In some embodiments, as shown in FIG. 5, the clamping block 21 further includes a
second target surface 21a and a third target surface 21c. The second target surface 21a and the
third target surface 21c are arranged on two sides of the first target surface 21b to enable the
second target surface 21a or the third target surface 21c in the triangular linkage mechanism to
contact the object before the first target surface 21b during extending.

[0061] In some embodiments, in response to the triangular linkage mechanism extending,
the second target surface 21a or the third target surface 21c on the clamping block 21 first
approaches the clamped object. Since the second target surface 21a and the third target surface
21c are adjacent to the first target surface 21b and form an obtuse angle structure, in response
to the triangular linkage mechanism continuing to approach the clamped object, the clamping
block 21 is deflected at an obtuse angle under the opposing thrust of the triangular linkage
mechanism and the clamped object, resulting in contact between the first target surface 21b
and the clamped object, forming a stable clamping contact surface.

[0062] Based on the same application concept, an overhead hoist vehicle is further provided
according to the embodiments of the present application, the overhead hoist vehicle includes
an anti-drop device according to any of the above embodiments. The anti-drop device is
arranged inside the overhead hoist vehicle, so that under the drive of the electrical motor 4, the

quadrilateral linkage mechanism extends at a lower part of the overhead hoist vehicle or retracts
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into the overhead hoist vehicle.

[0063] As shown in FIG. 6 to FIG. 7, after the overhead hoist vehicle (not shown in the
figure) grabs the object (e.g., a wafer box), the quadrilateral linkage mechanism of the anti-
drop device 2 extends below the overhead hoist vehicle, such as below the object 1. In response
to the object 1 dropping, the quadrilateral linkage mechanism will stably carry the object 1,
thereby effectively prevent the object from dropping.

[0064] In some embodiments, the triangular linkage mechanism of the anti-drop device can
also provide shaking protection for the clamped object, thereby reducing the amplitude of
shaking and improving production safety.

[0065] In some embodiments, in response to the overhead hoist vehicle (not shown in the
figure) does not grasp the clamped object (e.g., a wafer box), the anti-drop device retracts to
the inside of the overhead hoist vehicle (not shown), so that a smaller space is taken, and does
not affect the normal grasping and clamping of the target object performed by the overhead
hoist vehicle.

[0066] It should be noted that the above embodiments can be freely combined as needed.
The above are only the preferred embodiments of the present application. It should be pointed
out that for those of ordinary skills in the art, several improvements and modifications may be
made without departing from the principles of the present application. These improvements

and modifications shall fall within the scope of protection of the present application.
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CLAIMS

1. An anti-drop device applied to an overhead hoist vehicle, comprising a mounting plate
(3), an electric motor (4), a first support seat, a second support seat, a ball screw (5), a slider
connecting seat (8), two bearing seats (13), and a quadrilateral linkage mechanism, wherein the
quadrilateral linkage mechanism comprises a quadrilateral linkage structure including a first
connecting arm (15), a second connecting arm (16), a third connecting arm (17), and a fourth

connecting arm (18);

wherein the electrical motor (4), the first support seat, and the second support seat are
installed on the mounting plate (3), the ball screw (5) passes through the slider connecting seat
(8) and is supported between the first support seat and the second support seat, the second
connecting arm (16) and the fourth connecting arm (18) in the quadrilateral linkage mechanism
are installed on the mounting plate (3) by the two bearing seat (13), respectively, a first end of
the slider connecting seat (8) is connected to the first connecting arm (15), and an output shaft

of the electrical motor (4) is connected to an end of the ball screw (5);

wherein the electrical motor (4) is configured to drive the ball screw (5), to drive the slider
connecting seat (8) to move, and the slider connecting seat (8) is configured to drive the first
connecting arm (15) to move, to enable the quadrilateral linkage mechanism to extend or retract,
so that a target is prevent from dropping in response to the target object being transported by

the overhead hoist vehicle.

2. The anti-drop device according to claim 1, further comprising a slide rail (6) installed
on the mounting plate (3), wherein a second end of the slider connecting seat (8) is slidably
connected to the slide rail (6) to enable the second end of the slider connecting seat (8) to move

along the slide rail (6).

3. The anti-drop device according to claim 1, wherein a groove is internally defined below

the first end of the slider connecting seat (8), and a roller bearing (9) is installed in the groove;

wherein the first end of the slider connecting seat (8) is connected to the first connecting

arm (15) by the roller bearing (9).

4. The anti-drop device according to claim 1, further comprising a first sensor (11), a
second sensor (12), and a detection panel (10), wherein the detection panel (10) is installed on

the slider connecting seat (8);
wherein the first sensor (11) and the detection panel (10) are configured to cooperate with
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each other to detect whether the quadrilateral linkage mechanism extends to a first
predetermined position or not, the second sensor (12) and the detection panel (10) are
configured to cooperate with each other to detect whether the quadrilateral linkage mechanism

retracts to a second predetermined position or not.

5. The anti-drop device according to claim 4, wherein the first sensor (11) is installed on

the first support seat, and the second sensor (12) is installed on the second support seat.

6. The anti-drop device according to claim 4, wherein the first sensor (11) comprises a
first light emitting component and a first light receiving component arranged opposite to each

other;

wherein the second sensor (12) comprises a second light emitting component and a second

light receiving component arranged opposite to each other;
wherein the detection panel (10) is a long-strip-shaped detection panel;

wherein in response to an end of the long-strip-shaped detection panel being arranged
between the first light emitting component and the first light receiving component, the first
sensor (11) is configured to output a first signal, and the first signal is used to represent that the

quadrilateral linkage mechanism extends to the first predetermined position;

wherein in response to the other end of the long-strip-shaped detection panel being
arranged between the second light emitting component and the second light receiving
component, the second sensor (12) is configured to output a second signal, and the second
signal is used to represent that the quadrilateral linkage mechanism retracts to the second

predetermined position.

7. The anti-drop device according to claim 1, further comprising a fifth connecting arm

(19), a sixth connecting arm (20), and a clamping block (21);

wherein a first end of the fifth connecting arm (19) is rotatably connected to the first
connecting arm (15), a second end of the fifth connecting arm (19) is rotatably connected to
the sixth connecting arm (20), a first end of the sixth connecting arm (20) is rotatably connected
to a bearing seat (13), , corresponding to the fourth connecting arm (18), in the two bearing
seats (13), and a second end of the sixth connecting arm (20) is rotatably connected to the

clamping block (21);

wherein the first connecting arm (15), the fifth connecting arm (19), and the sixth
connecting arm (20) form a triangular linkage mechanism to synchronously extend or retract
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with the quadrilateral linkage mechanism, and the clamping block (21) is configured to clamp

an object in response to the triangular linkage mechanism extending.

8. The anti-drop device according to claim 7, wherein the clamping block (21) comprises
a first target surface (21b) with a predetermined surface shape, and the first target surface (21b)

is an end face in contact with the object during clamping.

9. The anti-drop device according to claim 8, wherein the clamping block (21) further
comprises a second target surface (21a) and a third target surface (21c) arranged on two sides
of the first target surface (21b), to enable the second target surface (21a) or the third target
surface (21c¢) to be in contact with the object the triangular linkage mechanism before the first
target surface (21b) being in contact with the object in response to the triangular linkage

mechanism extending.

10. The anti-drop device according to claim 8, wherein the first target surface (21b) is in

a shape of rectangular or square.

11. The anti-drop device according to claim 4, wherein the first sensor (11) comprises a
magnetoelectric sensor, or a photoelectric sensor, and the second sensor (12) comprises a

magnetoelectric sensor, or a photoelectric sensor.

12. An overhead hoist vehicle, comprising an anti-drop device according any one of
claims 1 to 11, wherein the anti-drop device is arranged inside of the overhead hoist vehicle,
to enable a quadrilateral linkage mechanism to extend at a lower part of the overhead hoist
vehicle or retract to the inside of the overhead hoist vehicle in response to the quadrilateral

linkage mechanism being driven by an electrical motor (4).
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