ARTICLE TRANSFER APPARATUS AND WAREHOUSING SYSTEM

CROSS REFERENCE TO RELATED APPLICATIONS
This application claims priority to Chinese Patent Application No. 202111236211.1 filed
on October 22, 2021, the entire content of which is incorporated herein by reference.
TECHNICAL FIELD
[0001] The present disclosure relates to the technical field of logistics transportations, and
in particular to article transfer devices and warehousing systems.
BACKGROUND
[0002] At present, people prefer more and more to go shopping online. After users place an
order, articles are delivered to the users by logistics transportation. The articles are usually
transferred in multiple locations during the logistics transportation process. Every time the
articles are transported to one transfer location, the articles are usually firstly stored in goods
shelves, and then a material box robot takes away the articles from the goods shelves and
places the articles onto the article transfer device, and then the article transfer device
conveys the articles to a conveying belt, during the process of transmission on the conveyor
belt, the articles for different destinations are sorted and then the articles are transported to
a destination or a next transfer location.
SUMMARY
[0003] According to an aspect of the present disclosure, there is provided an article transfer
device, including: a machine frame, including a machine chamber; a lift assembly; a
conveying platform, at a bottom of the machine chamber of the machine frame; and multiple
loading plates, connected with the machine frame by the lift assembly. Each loading plate
of the multiple loading plates is provided with a first comb structure including multiple first
loading rods, and the conveying platform is provided with a second comb structure including
multiple second loading rods and matching the first comb structure. When the article transfer
device transfers articles, the lift assembly is configured to control the multiple loading plates
to move along a direction perpendicular to the conveying platform, and thus first comb
structures of the multiple loading plates run through a plane where the second comb
structure of the conveying platform is located, such that the multiple loading plates perform
article exchange with the conveying platform.
[0004] In some embodiments, for each of the multiple first loading rods, the first loading
rod is a telescopic rod; when each loading plate of the multiple loading plates runs through
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a plane where the conveying platform is located to transfer an article to the conveying
platform, the lift assembly is configured to control multiple telescopic rods of the loading
plate to retract and is configured to control the loading plate to move down; when each
loading plate of the multiple loading plates runs through the plane where the conveying
platform is located to receive an article from the conveying platform, the lift assembly is
configured to control the multiple telescopic rods of the loading plate to extend and is
configured to control the loading plate to move up.

[0005] In some embodiments, the multiple first loading rods and the multiple second
loading rods are alternately disposed.

[0006] In some embodiments, for each first loading rod of the multiple first loading rods,
the first loading rod is a non-telescopic rod; when each loading plate of the multiple loading
plates runs through the plane where the conveying platform is located to transfer an article
to the conveying platform, the lift assembly is configured to control multiple non-telescopic
rods of the loading plate to move down through the multiple second loading rods; when each
loading plate of the multiple loading plates runs through the plane where the conveying
platform is located to receive an article from the conveying platform, the lift assembly is
configured to control the multiple non-telescopic rods of the loading plate to move up.
[0007] In some embodiments, the article transfer device further includes a control
mechanism; the control mechanism is inside the machine frame or at an outer side of the
machine frame; the control mechanism is configured to control the multiple second loading
rods, the multiple loading plates and a conveying device for conveying articles to perform
article exchange.

[0008] In some embodiments, for each second loading rod of the multiple second loading
rods of the conveying platform, the second loading rod is a rotatable rod; the control
mechanism is configured to control rotations of rotatable rods of the conveying platform,
such that the conveying platform performs article exchange with the conveying device
during the rotation of the rotatable rods of the conveying platform.

[0009] In some embodiments, for each second loading rod of the multiple second loading
rods of the conveying platform, the second loading rod is a telescopic rod; when each
loading plate runs through the plane where the conveying platform is located to perform
article exchange with the conveying platform, the control mechanism is configured to
control the telescopic rods of the conveying platform to extend or retract; the control
mechanism 1is further configured to control the telescopic rods to rotate, such that the
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conveying platform performs article exchange with the conveying device during the rotation
of the telescopic rods of the conveying platform.

[0010] In some embodiments, the multiple loading plates include a first loading plate and a
second loading plate; the first loading plate is under the second loading plate; the first
loading plate drops to a first predetermined position below the conveying platform and then
stops dropping, and the second loading plate drops to stack on the first loading plate; the
second loading plate moves to a second predetermined position from bottom up, and a
hitching portion of the second loading plate is hung to a position limiter of the first loading
plate, and the second loading plate then continues moving up to bring the first loading plate
to move up by the hitching portion of the second loading plate.

[0011] In some embodiments, the multiple loading plates include a first loading plate and a
second loading plate; the first loading plate includes a loading plate body, the first comb
structure is provided transversely on the loading plate body, a direction guiding structure is
provided vertically on the loading plate body, and a position limiter is provided at an end of
the direction guiding structure away from the loading plate body; a hitching portion is
provided on the second loading plate, the first loading plate is under the second loading
plate, and the first loading plate is hung to the hitching portion of the second loading plate
by the position limiter of the first loading plate; where the hitching portion of the second
loading plate is inside the direction guiding structure of the first loading plate, such that the
second loading plate moves up and down along the direction guiding structure of the first
loading plate.

[0012] In some embodiments, the direction guiding structure provided vertically on the
loading plate body includes an elongated guiding member, and a guiding groove is provided
along a length direction of the elongated guiding member in the elongated guiding member;
the position limiter is on a top end of the guiding groove; the hitching portion of the second
loading plate is inside the guiding groove of the first loading plate, such that the second
loading plate moves up and down along the guiding groove of the first loading plate.
[0013] In some embodiments, for each loading plate of the multiple loading plates, the
guiding member of the loading plate includes a first guiding member and a second guiding
member, and the first guiding member and the second guiding member are provided
parallelly at both sides of the loading plate body of the loading plate; a first guiding groove
is provided along a length direction of the first guiding member, and a second guiding
groove is provided along a length direction of the second guiding member; the hitching
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portion of the second loading plate includes a first hitching portion and a second hitching
portion; the first hitching portion of the second loading plate is in the first guiding groove
of the first loading plate, and the second hitching portion of the second loading plate is in
the second guiding groove of the first loading plate.
[0014] In some embodiments, the machine frame includes a first column and a second
column, the first column and the second column are in parallel, and the machine chamber is
formed between the first column and the second column; on the first column, a third guiding
groove is provided along a length direction of the first column; on the second column, a
fourth guiding groove is provided along a length direction of the second column; the third
guiding groove is opposite to the fourth guiding groove; an end of the first hitching portion
of the second loading plate is outside the first guiding groove of the first loading plate and
inside the third guiding groove, such that the first loading plate and the second loading plate
move up and down along the third guiding groove; an end of the second hitching portion of
the second loading plate is outside the second guiding groove of the first loading plate and
inside the fourth guiding groove, such that the first loading plate and the second loading
plate move up and down along the fourth guiding groove.
[0015] In some embodiments, the direction guiding structure provided vertically on the
loading plate body includes an elongated guiding member, and a guiding surface is provided
along a length direction of the elongated guiding member on the elongated guiding member;
the position limiter is at a top end of the guiding surface; the hitching portion of the second
loading plate is mated with the guiding surface of the first loading plate, such that the second
loading plate moves up and down along the guiding surface of the first loading plate.
[0016] In some embodiments, for each loading plate of the multiple loading plates, the
guiding member of the loading plate includes a third guiding member and a fourth guiding
member, the third guiding member and the fourth guiding member are provided parallelly
at both sides of the loading plate body of the loading plate, and the position limiter is at top
ends of the third guiding member and the fourth guiding member; a first guiding surface is
provided along a length direction of the third guiding member, and a second guiding surface
is provided along a length direction of the fourth guiding member; the hitching portion of
the second loading plate includes a third hitching portion and a fourth hitching portion; the
third hitching portion of the second loading plate is mated with the first guiding surface of
the first loading plate, such that the third hitching portion of the second loading plate moves
up and down along the first guiding surface of the first loading plate; and the fourth hitching
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portion of the second loading plate is mated with the second guiding surface of the first
loading plate, such that the fourth hitching portion of the second loading plate moves up and
down along the second guiding surface of the first loading plate.

[0017] In some embodiments, the machine frame includes a first column and a second
column, the first column and the second column are in parallel, and the machine frame is
formed between the first column and the second column; on the first column, a third guiding
groove is provided along a length direction of the first column; on the second column, a
fourth guiding groove is provided along a length direction of the second column; the third
guiding groove is opposite to the fourth guiding groove; in the multiple loading plates, a
first side of at least one loading plate is provided with a first protrusion portion, and a second
side of the at least one loading plate is provided with a second protrusion portion; the first
protrusion portion is inside the third guiding groove, such that the at least one loading plate
moves up and down along the third guiding groove; the second protrusion portion is inside
the fourth guiding groove, such that the at least one loading plate moves up and down along
the fourth guiding groove.

[0018] In some embodiments, the lift assembly includes a drive mechanism and a traction
member connected with the drive mechanism, and the traction member is connected with a
loading plate on top in the multiple loading plates.

[0019] In some embodiments, in the multiple loading plates, a distance between two
adjacent loading plates above the conveying platform is greater than a distance between two
adjacent loading plates below the conveying platform.

[0020] According to another aspect of the present disclosure, there is provided a
warehousing system, including a conveying device, an article storage mechanism and the
above article transfer device; the article transfer device is connected with the conveying
device; the article transfer device is configured to perform article exchange with the article
storage mechanism and the conveying device respectively.

[0021] In some embodiments, the article storage mechanism is a material box robot.
[0022] In some embodiments, the conveying device is a roller conveying line.

[0023] The technical solutions provided by the embodiments of the present disclosure have
the following beneficial effects.

[0024] For the article transfer device provided by the embodiments of the present disclosure,
each loading plate of the article transfer device is provided with a first comb structure, and
the conveying platform is provided with a second comb structure matching the first comb
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structure. When the article transfer device transfers articles, multiple loading plates move
along a direction perpendicular to the conveying platform, and the first comb structure of
each loading plate runs through a plane where the second comb structure of the conveying
platform is located. In this way, articles on the loading plates can be transferred to the
conveying platform or articles can be received from the conveying platform, so as to achieve
article exchange between the article transfer device and the conveying platform. It can be
seen that the multiple loading plates in the article transfer device move up and down along
a direction perpendicular to the conveying platform, and will not occupy horizontal space,
thereby reducing occupation space, saving the space and improving the space utilization
rate.

[0025] It should be understood that the above general descriptions and the subsequent

detailed descriptions are merely illustrative rather than limiting of the present disclosure.

BRIEF DESCRIPTION OF DRAWINGS
[0026] FIG. 1 is a schematic diagram illustrating an article transfer device according to
embodiments of the present disclosure.
[0027] FIG. 2 is a schematic diagram illustrating a loading plate according to embodiments
of the present disclosure.
[0028] FIG. 3 is a schematic diagram illustrating a conveying platform according to
embodiments of the present disclosure.
[0029] FIG. 4 is a schematic diagram of performing article exchange between loading plates
and a conveying platform according to embodiments of the present disclosure.
[0030] FIG. 5 is a schematic diagram illustrating loading plates in a stacked stated below a
conveying platform according to embodiments of the present disclosure.
[0031] FIG. 6 is a schematic diagram of performing article exchange among article storage
mechanisms, an article transfer device and conveying devices according to embodiments of
the present disclosure.
[0032] FIG. 7 1s a structural schematic diagram of mutually hitching two adjacent loading
plates according to embodiments of the present disclosure.
[0033] FIG. 8 is a structural schematic diagram illustrating a first loading plate in FIG. 7.
[0034] FIG. 9 is a structural schematic diagram of mutually hitching two adjacent loading
plates according to another embodiment of the present disclosure.
[0035] FIG. 10 is a structural schematic diagram illustrating a first loading plate in FIG. 9.
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[0036] FIG. 11 is a structural schematic diagram of hitching multiple loading plates
according to another embodiment of the present disclosure.
[0037] FIG. 12 is a structural schematic diagram of stacking multiple loading plates.
DETAILED DESCRIPTION
[0038] In order to make the technical solutions and advantages of the present disclosure
clearer, the embodiments of the present disclosure will be further detailed below.
[0039] In the related arts, an article transfer device includes an unloader, a lifter and a
conveyer. The unloader includes multiple storage layers. Due to positions of the multiple
storage layers are fixed, the multiple storage layers cannot directly dock with a conveying
belt. In this case, a conveyer may be used to dock with the conveying belt. Because positions
of the unloader and the conveyer are fixed and cannot be moved, articles can be transferred
between the unloader and the conveyer by using a freely-moving lifter, so as to transfer the
articles between a material box robot and the conveying belt.
[0040] However, each of the above devices such as the conveyer, the lifter and the unloader
may occupy a certain space, and the article transfer device occupies a large space, leading
to a low space utilization rate.
[0041] An embodiment of the present disclosure provides an article transfer device 1. As
shown in FIG. 1, the article transfer device 1 includes: a machine frame 11, a lift assembly
14, a conveying platform 12 and multiple loading plates 13. The multiple loading plates 13
are connected with the machine frame 11 through the lift assembly 14, and the conveying
platform 12 is at a bottom of a machine chamber of the machine frame 11. Each loading
plate 13 is provided with a first comb structure including multiple first loading rods 131,
and the conveying platform 12 is provided with a second comb structure including multiple
second loading rods 121 and matching the first comb structure. The multiple loading plates
13 being connected with the machine frame 11 through the lift assembly 14 includes: the
multiple loading plates 13 are inside the machine chamber of the machine frame 11 through
the lift assembly 14, and the conveying platform 12 is at the bottom of the machine frame
11, or the multiple loading plates 13 are at an outer side of the machine frame 11 through
the lift assembly 14, and correspondingly, the conveying platform 12 is at a side of the
bottom of the machine frame 11.
[0042] When articles are transferred by using the article transfer device 1, the lift assembly
14 is configured to control the multiple loading plates 13 to move along a direction
perpendicular to the conveying platform, and the first comb structures of the multiple
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loading plates 13 run through a plane where the second comb structure of the conveying
platform 12 is located, and thus, the multiple loading plates 13 can perform article exchange
with the conveying platform 12.

[0043] Each loading plate 13 is provided with a first comb structure, and the first comb
structure includes multiple first loading rods 131. A number of the multiple first loading
rods 131 may be set and changed based on requirements, for example, the number of the
first loading rods 131 is 5 as shown in FIG. 2.

[0044] A length of a first loading rod 131 may be set and changed based on requirements,
for example, the length of the first loading rod 131 may be 30 centimeters to 50 centimeters.
A diameter of the first loading rod 131 may be set and changed based on requirements, for
example, the diameter of the first loading rod 131 may be 2 centimeters to 5 centimeters. A
material of the first loading rods 131 may be set and changed based requirements, for
example, the material of the first loading rods 131 may be cast iron or an alloy, where the
alloy may be stainless steel.

[0045] The conveying platform 12 is provided with a second comb structure matching the
first comb structure. The second comb structure includes multiple second loading rods 121
as shown in FIG. 3. The number, the length, the diameter, and the material of the multiple
second loading rods 121 all can be set and changed based on requirements, which is not
limited in the embodiments of the present disclosure.

[0046] In one embodiment of the present disclosure, when the first comb structure including
multiple first loading rods 131 runs through a plane where the second comb structure of the
conveying platform 12 is located, the first comb structure can not only transfer articles to
the conveying platform 12 but also receive articles transferred from the conveying platform
12, so as to achieve article exchange with the conveying platform 12. Furthermore, the first
comb structure and the second comb structure have the advantages of simple structure, small
occupation area and low costs.

[0047] In some embodiments, two adjacent first loading rods 131 are arranged in a first
preset spacing, and two adjacent second loading rods 121 are arranged in a second preset
spacing.

[0048] In this implementation, the first preset spacing may be equal or unequal to the second
preset spacing. If the first preset spacing is equal to the second preset spacing, the first preset
spacing and the second preset spacing may be any value, for example, the first preset spacing
and the second preset spacing may be 10 centimeters or 20 centimeters. In this case, one
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first loading rod 131 runs through a middle position between two adjacent second loading
rods 121.

[0049] If the first preset spacing is unequal to the second preset spacing, the first preset
spacing may be greater than or less than the second preset spacing. For example, the first
preset spacing is less than the second preset spacing, the first preset spacing may be 10
centimeters and the second preset spacing may be 11 centimeters or 12 centimeters. For
example, the first preset spacing is greater than the second preset spacing, the second preset
spacing is 10 centimeters and the first preset spacing may be 11 centimeters or 12
centimeters. In this case, one first loading rod 131 runs through a non-middle position
between two adjacent second loading rods 121.

[0050] In some embodiments, a height of the machine frame 11 may be set and changed
based on requirements, which is not limited in the embodiments of the present disclosure.
For example, the height of the machine frame 11 may be 1.5 meters to 2 meters.

[0051] In some embodiments, a material of the machine frame 11 may be set and changed
based on requirements, which is not limited in the embodiments of the present disclosure.
For example, the material of the machine frame 11 may be cast iron or an alloy, where the
alloy may be stainless steel.

[0052] In some embodiments, locking universal wheels may be provided at the bottom of
the machine frame 11 to achieve free movement and stop in time upon arrival at a preset
position, and then article exchange is performed.

[0053] A number of the locking universal wheels can be set and changed based on
requirements, which is not limited in the embodiments of the present disclosure. For
example, the number of the locking universal wheels may be one or more.

[0054] In some embodiments, as shown in FIG. 2, both sides of the loading plates 13 are
connected with the lift assembly 14. The lift assembly 14 can, during an un and down
process, bring the loading plates 13 to move up and down along a direction perpendicular
to the conveying platform.

[0055] In this implementation, the connection between both sides of the loading plates 13
with the lift assembly 14 may be set and changed based on requirements, for example, may
be detachable connection or fixed connection. The detachable connection may be, for
example, tenon-and-mortise connection or thread connection, and the fixed connection may

be, for example, welding connection.



[0056] In some embodiments, a material of the loading plates 13 may be set and changed
based on requirements, for example, the material of the loading plates 13 may be timber,
cast iron or alloy. If the material of the loading plates 13 is timber, the above connection
may be tenon-and-mortise connection, and if the material of the loading plates 13 is cast
iron or alloy, the above connection may be thread connection.

[0057] In some embodiments, a thickness of a loading plate 13 may be set and changed
based on requirements, which is not limited in the embodiments of the present disclosure.
For example, the thickness of the loading plate 13 may be 1 centimeter to 2 centimeters.
[0058] In some embodiments, a number of the loading plates 13 may be set and changed
based on requirements, for example, the number of the loading plates 13 may be 6 to 8 or
more. In the embodiments of the present disclosure, descriptions are made using the same
number of the loading plates 13 as the number of article storage positions in an article
storage mechanism (e.g., a material box robot). If the number of the article storage positions
in the article storage mechanism is 6, the number of the loading plates 13 is 6; if the number
of the article storage positions in the article storage mechanism is 8, the number of the
loading plates 13 is 8. With this disposal, the loading plates 13 can take away the articles at
all the article storage positions in the article storage mechanism at the same time, or the
articles on all the loading plates 13 can be placed at all the article storage positions in the
article storage mechanism at the same time, so as to reduce the time of occupying the article
storage mechanism and improve the article exchange efficiency.

[0059] In some embodiments, two adjacent loading plates 13 in the multiple loading plates
may be connected together by hitching connection.

[0060] In some embodiments, two adjacent loading plates in the multiple loading plates
may include a first loading plate and a second loading plate; the first loading plate includes
a loading plate body, the loading plate body is transversely provided with a first comb
structure, and is vertically provided with a direction guiding structure, where a position
limiter is provided at an end of the direction guiding structure away from the loading plate
body; the second loading plate is provided with a hitching portion, the first loading plate is
under the second loading plate, and the first loading plate may be hitched to the hitching
portion of the second loading plate by the position limiter of the first loading plate. The
hitching portion of the second loading plate may be inside the direction guiding structure of

the first loading plate, such that the second loading plate can move up and down along the
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direction guiding structure of the first loading plate, for example, slide up and down or roll
up and down.

[0061] When the articles are exchanged from the loading plates 13 to the conveying
platform 12, after the first loading plate drops to a first predetermined position below the
conveying platform, the first loading plate stops dropping upon being supported on the
ground or on a support component or on another loading plate under the first loading plate.
The second loading plate drops until it stacks on the first loading plate.

[0062] The first loading plate may drop with its dead weight. When the first loading plate
stops dropping, the second loading plate continues dropping. At this time, the hitching
portion of the second loading plate is separated from the position limiter of the first loading
plate, and the second loading plate moves down along the direction guiding structure of the
first loading plate until the second loading plate drops onto the first loading plate. The
second loading plate may drop and stack on the first loading plate, such that a space between
the first second loading plate and the first loading plate becomes more compact, reducing
the occupied stereoscopic space.

[0063] After the first loading plate stops dropping, when the second loading plate continues
dropping until it stacks on the first loading plate, a distance between the second loading
plate and the first loading plate is changed from large to small until the second loading plate
stacks on the first loading plate.

[0064] When the articles are exchanged from the conveying platform 12 to the loading
plates 13, after the second loading plate moves to a second predetermined position from
bottom up, the hitching portion of the second loading plate is hitched to the position limiter
of the first loading plate, and the second loading plate continues moving up, and drives the
first loading plate to move up by the hitching portion of the second loading plate.

[0065] After the second loading plate stacks on the first loading plate, if the second loading
plate is lifted upward (for example, lifted under the traction of another loading plate above
the second loading plate), the hitching portion of the second loading plate is moved up or
rolled up along the direction guiding structure of the first loading plate during the process
of lifting the second loading plate. After the second loading plate moves to the second
predetermined position from bottom up, for example, moves to a second predetermined
position above the conveying platform, the hitching portion of the second loading plate is

hung/hitched to the position limiter of the first loading plate, and the second loading plate
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continues moving up and drives the first loading plate to move up by the hitching portion of
the second loading plate.

[0066] During the process that the second loading plate is gradually ascending from a
stacking position on the first loading plate until the second loading plate is hitched to the
first loading plate and ascending together with the first loading plate, a vertical distance
between the second loading plate and the first loading plate changes from small to large
until a maximum distance value therebetween is reached.

[0067] The first loading plate is named relative to the second loading plate. In multiple
loading plates, any two adjacent loading plates are called the first loading plate and the
second loading plate, where the loading plate located below is referred to as the first loading
plate and the loading plate located above is referred to as the second loading plate.

[0068] Two adjacent loading plates in the multiple loading plates may be connected by the
above hitching manner used between the first loading plate and the second loading plate. In
this way, the loading plates can be stacked below the conveying platform, reducing the space
occupation.

[0069] When the above hitching manner of connecting the first loading plate and the second
loading plate is used for the multiple loading plates, topmost loading plate may not be
provided with the direction guiding structure but directly connected with the lift assembly.
[0070] The lift assembly may include a drive mechanism and a traction member connected
with the drive mechanism. The traction member may be connected with the topmost loading
plate in the multiple loading plates. The drive mechanism may include a motor and a speed
reducer connected with the motor and the like. The traction member may be a flexible rope,
chain, belt or the like connected with the drive mechanism. In other embodiments, each
loading plate may also be hung to a flexible traction member.

[0071] FIG. 7 is a structural schematic diagram of mutually hitching two adjacent loading
plates according to embodiments of the present disclosure.

[0072] The multiple loading plates may include a first loading plate al and a second loading
plate a2, where the first loading plate al is hitched under the second loading plate a2.
[0073] FIG. 8 is a structural schematic diagram illustrating the first loading plate al in FIG.
7. As shown in FIG. 8, the first loading plate al includes a loading plate body all, a first
comb structure 311 is provided transversely on the loading plate body all, and an elongated

guiding member al2 is provided vertically on the loading plate body all, where a guiding
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groove al3 is provided along a length direction of the guiding member al2 in the guiding
member al2. A position limiter al4 is provided at a top end of the guiding groove al3.
[0074] The guiding member al2 is a guiding plate and the top end of the guiding groove
al3 may be a closed end to form the position limiter al4. In other embodiments, the guiding
member al2 may also be a guiding column.

[0075] As shown in FIG. 7, a hitching portion a21 is provided on the second loading plate
a2, where the hitching portion a21 may be a columnar pin which can slide up and down
along the guiding groove al3. A sleeve may be mounted on the hitching portion a2l to
enable the hitching portion a21 to roll up and down along the guiding groove al3. In other
examples, the hitching portion a21 may also be a block body such as a rectangular block or
the like capable of sliding up and down along the guiding groove al3.

[0076] In this embodiment, if the first loading plate al is not a bottommost loading plate, a
hitching portion may also be provided on the first loading plate to hitch another loading
plate under the first loading plate. The first loading plate shown in FIG. 7 is not the
bottommost loading plate in the multiple loading plates.

[0077] As shown in FIG. 8, in order to ensure the second loading plate a2 moves up and
down stably, the guiding member al2 may include a first guiding member al21 and a second
guiding member al22, where the first guiding member al21 and the second guiding member
al22 are provided parallelly at both sides of the loading plate body all of the first loading
plate al; a first guiding groove al31 is provided along a length direction of the first guiding
member al21, and a second guiding groove al32 is provided along a length direction of the
second guiding member al22; the hitching portion a21 of the second loading plate a2 may
include a first hitching portion a211 and a second hitching portion (not shown in FIG. 7),
and the first hitching portion a211 and the second hitching portion are respectively at both
sides of the second loading plate a2. The first hitching portion a211 of the second loading
plate a2 is in the first guiding groove al31 of the first loading plate al, and the second
hitching portion of the second loading plate a2 is in the second guiding groove al32 of the
first loading plate al.

[0078] When the first loading plate al stops dropping and the second loading plate a2
continues dropping, the first guiding groove al31 and the second guiding groove al32 of
the first loading plate al can provide guidance for both sides of the second loading plate a2,
so as to reduce the occurrence of tilting or overturning of the second loading plate a2 during
a dropping process.
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[0079] When the second loading plate a2 is ascending from the stacking position on the first
loading plate al, the first guiding groove al31 and the second guiding groove al32 of the
first loading plate al can provide guidance for both sides of the second loading plate a2 to
prevent occurrence of tilting or overturning of the second loading plate a2 during an
ascending process; after the second loading plate a2 ascends to the second predetermined
position, the first hitching portion a211 and the second hitching portion at both sides of the
second loading plate a2 are respectively hitched to the position limiters al4 at both sides of
the first loading plate al. Therefore, the second loading plate a2 can stably bring the first
loading plate al to move up, reducing the occurrence of tilting or overturning of the first
loading plate al during an ascending process.
[0080] FIG. 9 is a structural schematic diagram of mutually hitching two adjacent loading
plates according to another embodiment of the present disclosure. As shown in FIG. 9,
multiple loading plates may include a first loading plate bl and a second loading plate b2,
where the first loading plate bl is hitched under the second loading plate b2.
[0081] FIG. 10 is a structural schematic diagram illustrating the first loading plate b1 in FIG.
9. As shown in FIG. 10, a direction guiding structure is provided vertically on a loading
plate body b11 of the first loading plate b1, and the direction guiding structure may include
an elongated guiding member b12, where a guiding surface b13 is provided along a length
direction of the guiding member b12; a position limiter b14 is provided at the top end of the
guiding surface b13.
[0082] As shown in FIG. 9, a hitching portion b21 is provided on the second loading plate
b2, and the hitching portion b21 is a rectangular block; the hitching portion b21 of the second
loading plate b2 mates with the guiding surface b13 of the first loading plate b1, such that
the second loading plate b2 can move up and down, for example, slide up and down, along
the guiding surface b13 of the first loading plate bl. Alternatively, a rolling body such as a
rolling ball or the like may be provided on the hitching portion b21 of the second loading
plate b2, such that the hitching portion b21 of the second loading plate b2 can roll up and
down along the guiding surface b13 of the first loading plate b1.
[0083] As shown in FIG. 10, the guiding member b12 of the first loading plate bl may be a
guiding column, and the guiding surface b13 may be a vertical side surface of the guiding
column. The position limiter b14 may be a limiting block at the top end of the guiding
surface b13. In other examples, the guiding member b12 may also be a guiding plate and
the hitching portion b21 may be a block body of other shapes.
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[0084] As shown in FIG. 9 and FIG. 10, in order to ensure the second loading plate b2
moves up and down stably, the guiding member b12 includes a third guiding member b121
and a fourth guiding member b122. The third guiding member b121 and the fourth guiding
member b122 are provided parallelly at both sides of the loading plate body b11 of the first
loading plate b1, and a position limiter b14 is provided at the top ends of the third guiding
member b121 and the fourth guiding member b122, where the position limiter b14 is formed
by a cross beam connected with the top ends of the third guiding member b121 and the
fourth guiding member b122.

[0085] A first guiding surface b131 is provided along a length direction of the third guiding
member b121, and a second guiding surface (not shown in FIG. 9) is provided along a length
direction of the fourth guiding member b122; the hitching portion b21 of the second loading
plate b2 includes a third hitching portion b211 and a fourth hitching portion b212, where the
third hitching portion b211 and the fourth hitching portion b212 are provided apart on the
second loading plate b2. The third hitching portion b211 of the second loading plate b2
mates with the first guiding surface b131 of the first loading plate b1, such that the second
loading plate b2 can move up and down, for example, slide up and down, along the first
guiding surface b131 of the first loading plate bl; the fourth hitching portion b212 of the
second loading plate b2 mates with the second guiding surface of the first loading plate b1,
such that the second loading plate b2 can slide up and down along the second guiding surface
of the first loading plate bl.

[0086] When the first loading plate bl stops dropping and the second loading plate b2
continues dropping, the second loading plate b2 can be guided by the first guiding surface
b13 and the second guiding surface of the first loading plate bl to reduce occurrence of
tilting or overturning of the second loading plate b2 during a dropping process.

[0087] When the second loading plate b2 is ascending from the stacking position on the first
loading plate b1, the second loading plate b2 can be guided by the first guiding surface b13
and the second guiding surface of the first loading plate bl to prevent occurrence of tilting
or overturning of the second loading plate b2 during an ascending process; after the second
loading plate b2 ascends to the second predetermined position, the third hitching portion
b211 and the fourth hitching portion b212 of the second loading plate b2 are respectively
hitched to the position limiter b14 at both sides of the first loading plate b1, so as to stably
bring the first loading plate b1 to move up, reducing the occurrence of tilting or overturning
of the first loading plate bl during an ascending process.
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[0088] FIG. 11 is a structural schematic diagram of hitching multiple loading plates in
embodiments, and FIG. 12 is a structural schematic diagram of stacking multiple loading
plates.
[0089] In order to ensure more stable operation of the loading plates, the machine frame 11
may guide the movement of the loading plates during a dropping or ascending process of
the loading plates 13. In some embodiments, as shown in FIG. 1, the machine frame 11
includes a first column 111 and a second column 112. The first column 111 and the second
column 112 are in parallel, and a machine chamber is formed between the first column 111
and the second column 112. A third guiding groove 1111 is provided along a length direction
of the first column 111 in the first column 111; a fourth guiding groove 1121 is provided
along a length direction of the second column 112 in the second column 112; the third
guiding groove 1111 is opposite to the fourth guiding groove 1121. A first protrusion portion
is provided at a first side of the first loading plate (al or bl) and/or the second loading plate
(a2 or b2), and a second protrusion portion is provided at a second side of the first loading
plate and/or the second loading plate. The first protrusion portion is in the third guiding
groove 1111, and can drive the first loading plate and/or the second loading plate to move
up and down, for example, slide or roll up and down, along the third guiding groove 1111;
the second protrusion portion is in the fourth guiding groove 1121, and can drive the first
loading plate and/or the second loading plate to move up and down, for example, slide or
roll up and down, along the fourth guiding groove 1121.
[0090] The first protrusion portion and the second protrusion portion may be a column body
or block body or the like.
[0091] In the embodiments shown in FIG. 7 and FIG. 8, the first protrusion portion and the
second protrusion portion include the first hitching portion a211 and the second hitching
portion (not shown in FIG. 7) provided at both sides of the second loading plate a2. In this
case, an end of the first hitching portion a211 of the second loading plate a2 is outside the
first guiding groove al31 of the first loading plate al and inside the third guiding groove
1111, such that the second loading plate a2 can move up and down, for example, slide or
roll up and down, along the third guiding groove 1111; an end of the second hitching portion
is outside the second guiding groove al32 and inside the fourth guiding groove 1121, such
that the second loading plate a2 can move up and down, for example, slide or roll up and
down, along the fourth guiding groove 1121. Thus, with the first hitching portion a211 and
the second hitching portion, the second loading plate a2 can not only hitch the first loading
16



plate al but also achieve up-down movement, for example, slide or roll, in the guiding
grooves in the first column 111 and the second column 112, ensuring more stable up-down
movement of the first loading plate al and the second loading plate a2.

[0092] The first protrusion portion and the second protrusion portion may include the first
hitching portion and the second hitching portion at both sides of the first loading plate. The
first hitching portion and the second hitching portion at both sides of the first loading plate
are used to hitch another loading plate under the first loading plate.

[0093] In the embodiments shown in FIG. 9 to FIG. 12, the first protrusion portion and the
second protrusion portion at both sides of the loading plates include protrusion blocks b15
at both sides of the loading plate body of the first loading plate and protrusion blocks b25 at
both sides of the loading plate body of the second loading plate.

[0094] In some embodiments, with continued reference to FIG. 3, the height of the
conveying platform 12 may be set and changed based on requirements, for example, the
height of the conveying platform 12 is equal to a height of a conveying device 2 shown in
FIG. 1. If the height of the conveying device 2 is 1 meter, the height of the conveying
platform 12 is also 1 meter; if the height of the conveying device 2 is 1.2 meters, the height
of the conveying platform 12 is also 1.2 meters. This disposal facilitates article exchange
between the conveying platform 12 and the conveying device 2, namely, the conveying
platform 12 can transfer articles to the conveying device 2, and the conveying device 2 can
also transfer articles to the conveying platform 12.

[0095] In some embodiments, the connection between the conveying platform 12 and the
machine chamber of the machine frame 11 may be set and changed based on requirements,
for example, the connection between the conveying platform 12 and the machine chamber
of the machine frame 11 is a fixed connection, for example, welding connection; or, the
conveying platform 12 is clamped at both sides of the machine chamber; or, the conveying
platform 12 may be detachably connected at both sides of the machine chamber.

[0096] In some embodiments, the material of the conveying platform 12 may be set and
changed based on requirements, which is not limited in the embodiments of the present
disclosure. For example, the material of the conveying platform 12 is cast iron or alloy,
where the alloy may be stainless steel.

[0097] In some embodiments, the lift assembly 14 is inside the machine chamber of the

machine frame 11 and may be fixedly connected with the machine frame 11, which helps to
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maintain the stability of the machine frame 11 during an article transfer process, and
improve the safety in this article transfer process.
[0098] The lift assembly 14 may be a lift or another component capable of achieving
moving up-and-down function, which is not limited in the embodiments of the present
disclosure.
[0099] In an embodiment of the present disclosure, with reference to FIG. 4 and FIG. 6,
when the article transfer device 1 is to transfer articles to the conveying device 2, multiple
loading plates 13 receive articles from the article storage mechanism 3 as shown by S1 to
S3in FIG. 6. At this time, the multiple loading plates 13 are all above the conveying platform
12. At this time, the lift assembly 14 controls the loading plates 13 to move down as shown
by S4 in FIG. 6. The first comb structures of the loading plates 13 run through the plane
where the second comb structure of the conveying platform 12 is located. When the first
comb structures run through the plane where the second comb structure is located, the
articles 9 are transferred from multiple first loading rods 131 to multiple second loading
rods 121 of the conveying platform 12, so as to transfer the articles to the conveying platform
12. Then, the conveying platform 12 transfers the articles to the conveying device 2 as
shown by S4 to S5 in FIG. 6. In this case, for each loading plate 13, the loading plate 13
moves from above the conveying platform 12 to below the conveying platform 12, and the
lift assembly 14 can control the loading plate 13 to run through the plane where the
conveying platform 12 is located to the bottom of the machine chamber of the machine
frame 11 and then stop moving, and the multiple loading plates 13 are stacked below the
conveying platform 12, reducing the space size, as shown in FIG. 5. Then, the lift assembly
14 controls multiple loading plates 13 to move up from below the conveying platform 12.
Upon reaching a set position, the multiple loading plates 13 receive articles from the article
storage mechanism 3 again and then continue performing article exchange with the
conveying platform 12 as above-mentioned.
[0100] When the article transfer device 1 receives the articles transferred from the
conveying device 2, multiple loading plates 13 are all below the conveying platform 12, the
conveying platform 12 receives the articles 9 from the conveying device 2, and the lift
assembly 14 controls the multiple loading plates 13 to sequentially move up from below the
conveying platform 12. When the loading plates 13 move up, the first comb structures run
through the plane where the second comb structure is located, and the articles 9 are
transferred by multiple second loading rods 121 to multiple first loading plates 131, and the
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loading plates 13 can receive the articles from the conveying platform 12. Moreover, the
multiple loading plates 13 are gradually dispersed from the stacked state, and the article
storage mechanism 3 takes away the articles from respective loading plates 13. The lift
assembly 14 can control the multiple loading plates 13 to move down from above the
conveying platform 12. Thereafter, the multiple loading plates 13 can receive articles from
the conveying platform 12 again, and continue transferring the articles to the article storage
mechanism 3 as above-mentioned.

[0101] The article transfer device 1 may firstly transfer articles to the conveying device 2
and then receive other articles from the conveying device 2. For ease of distinguishment,
the articles transferred by the article transfer device 1 to the conveying device 2 are referred
to first articles and other articles received by the article transfer device 1 from the conveying
device 2 are referred to as second articles. The lift assembly 14 controls the loading plates
13 to move down, the first comb structures run through the plane where the second comb
structure is located, the first articles are transferred from multiple first loading rods 131 to
multiple second loading rods 121 of the conveying platform 12, and thus the article transfer
device 1 transfers the first articles to the conveying platform 12 and the conveying platform
12 then transfers the first articles to the conveying device 2. In this case, the lift assembly
14 controls the multiple loading plates 13 to run from top down through the plane where the
conveying platform 12 is located, move to the bottom of the machine chamber, and then
stop moving, the multiple loading plates 13 are stacked below the conveying platform 12.
When the conveying platform 12 receives the second articles from the conveying device 2,
the lift assembly 14 controls the loading plates 13 to move up, and the first comb structures
run through the plane where the second comb structure is located, and thus the articles are
transferred from multiple second loading rods 121 to multiple first loading rods 131. In this
way, the second articles are received from the conveying platform 12.

[0102] In a case that the article transfer device 1 receives the second articles from the
conveying device 2 and transfers the first articles to the conveying device 2, the process is
similar to the above and will not be repeated herein.

[0103] For the article transfer device 1 provided by the embodiments of the present
disclosure, each loading plate 13 of the article transfer device is provided with a first comb
structure 131 and the conveying platform 12 is provided with a second comb structure 121
matching the first comb structure 131. When the article transfer device transfers articles,
multiple loading plates 13 move along a direction perpendicular to the conveying platform
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12 and the first comb structure 131 of each loading plate 13 runs through the plane where
the second comb structure 121 of the conveying platform 12 is located. In this way, articles
on the loading plates 13 can be transferred to the conveying platform 12 or articles can be
received from the conveying platform 12, so as to achieve article exchange between the
article transfer device 1 and the conveying platform 12. It can be seen that the multiple
loading plates 13 in the article transfer device all move up and down along a direction
perpendicular to the conveying platform 12, and will not occupy horizontal space, thereby
reducing occupation space, saving the space and improving the space utilization rate.
[0104] It should be noted that the articles in the embodiments of the present disclosure may
be regular articles or irregular articles, for example, may be apparels, daily necessities or
other articles, which is not limited herein. Furthermore, the articles may be placed directly
on the loading plates 13 or placed on the loading plates 13 through a loading box, which is
not limited in the embodiments of the present disclosure.

[0105] In some embodiments, for each first loading rod 131, the first loading rod 131 may
be a telescopic rod. When each loading plate13 runs through the plane where the conveying
platform 12 is located to transfer an article to the conveying platform 12, the lift assembly
14 controls multiple telescopic rods of the loading plate 13 to retract, and controls the
loading plate 13 to move down; when each loading plate 13 runs through the plane where
the conveying platform 12 is located to receive an article from the conveying platform 12,
the lift assembly 14 controls multiple telescopic rods of the loading plate 13 to extend, and
controls the loading plate 13 to move up.

[0106] In this embodiment, if multiple loading plates 13 transfer articles to the conveying
platform 12, the multiple loading plates 13 firstly receive articles from the article storage
mechanism 3. At this time, the multiple loading plates 13 are all above the conveying
platform 12, and the multiple telescopic rods of each loading plate 13 are in an extended
state. For each loading plate 13, the lift assembly 14 can control the multiple telescopic rods
of the loading plate 13 to move down and control the multiple telescopic rods to retract
when the loading plate 13 moves until a distance between the loading plate 13 and the
conveying platform 12 reaches a preset distance. Thus, the article on the multiple telescopic
rods will drop onto the conveying platform 12, so as to transfer the article from the loading
plate to the conveying platform 12. After the loading plate 13 transfers the article to the
conveying platform in this way, the lift assembly 14 may control the loading plate 13 to
continue moving down until the loading plate 13 moves to the bottom of the machine
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chamber of the machine frame 11 and stops moving. In this case, the multiple loading plates
13 are stacked below the conveying platform 12, reducing the space size. After multiple
loading plates 13 transfer articles to the conveying platform 12, the lift assembly 14 may
control the multiple loading plates 13 to move up from below the conveying platform 12.
After topmost loading plate 13 reaches a preset position, the lift assembly 14 controls
multiple telescopic rods of each loading plate 13 to extend, and thus the multiple loading
plates 13 can receive articles from the article storage mechanism 3 again and continue
transferring the articles to the conveying platform 12 as above-mentioned.

[0107] If multiple loading plates 13 receive articles from the conveying platform 12, the
multiple loading plates 13 are all below the conveying platform 12. The conveying platform
12 receives articles from the conveying device 2, and the lift assembly 14 controls the
multiple loading plates 13 to sequentially move up from below the conveying platform 12,
and controls each telescopic rod of each loading plate 13 to extend. When the loading plates
13 move up, the multiple telescopic rods of each loading plate 13 all run through the plane
where the conveying platform 12 is located, and the articles are transferred by multiple
second loading rods 121 to multiple telescopic rods of the loading plates 13. In this way, the
loading plates 13 receive the articles from the conveying platform 12. Furthermore, the
multiple loading plates 13 are gradually dispersed from the stacked state. When the topmost
loading plate reaches a preset position and then stops moving, the article storage mechanism
3 takes away the article on each loading plate 13, and then the lift assembly 14 controls each
telescopic rod of each loading plate 13 to retract, and controls each loading plate 13 to move
down and then continue receiving articles from the conveying platform 12 as above.

[0108] The multiple loading plates 13 may firstly transfer articles to the conveying platform
12 and then receive other articles from the conveying platform 12. For ease of
distinguishment, the articles transferred by the loading plates 13 to the conveying platform
12 are referred to as first articles and other articles received by the loading plates 13 from
the conveying platform 12 are referred to as second articles. When the multiple loading
plates 13 transfer the first articles to the conveying platform 12, the lift assembly 14 controls
multiple telescopic rods of each loading plate 13 to move down, and controls the multiple
telescopic rods of the loading plate 13 to retract when the loading plate 13 moves until a
distance between the loading plate and the conveying platform 12 reaches a preset distance.
Thus, the first articles on the multiple telescopic rods of the loading plates 13 will fall onto
the conveying platform 12, thus achieving the transfer of the first articles from the loading
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plates 13 to the conveying platform 12. The lift assembly 14 controls the loading plates 13
to continue moving down until the loading plates 13 move to the bottom of the machine
chamber of the machine frame 11 and stop moving, and hence, the multiple loading plates
13 are stacked below the conveying platform 12. When the multiple loading plates 13
receive the second articles from the conveying platform 12, the conveying platform 12
receives the second articles from the conveying device 2, and the lift assembly 14 controls
the multiple loading plates 13 to move up and controls each telescopic rod of the loading
plates 13 to extend. When the loading plates 13 move up, the multiple telescopic rods of
each loading plate 13 all run through the plane where the conveying platform is located, and
thus the articles are transferred by multiple second loading rods121 to multiple telescopic
rods of the loading plates 13. In this way, the second articles are received from the conveying
platform 12. Furthermore, the multiple loading plates 13 are gradually dispersed from the
stacked state. When the topmost loading plate reaches the preset position and then stops
moving, the article storage mechanism 3 takes away the second article on each loading plate
13. Afterwards, the multiple loading plates 13 and the conveying platform 12 can continue
performing article exchange as above-mentioned.

[0109] When the multiple loading plates 13 firstly receive articles from the conveying
platform 12 and then transfer articles to the conveying platform 12, the process is similar to
the above and will not be repeated herein.

[0110] It should be noted that a sensor, for example, a distance sensor, may be provided
inside each loading plate 13, and the lift assembly 14 may sense a distance between the
loading plate 13 and the conveying platform 12 by using the sensor. The loading plate 13
may move down until the distance between the loading plate 13 and the conveying platform
12 reaches a preset distance, where the preset distance may be set and changed based on
requirements, for example, the preset distance may be 1 centimeter to 2 centimeters. When
the distance sensor in a loading plate 13 senses that the loading plate 13 moves down until
the distance between the loading plate 13 and the conveying platform 12 reaches the preset
distance, the loading plate 13 may send a retraction signal to the lift assembly 14, and the
lift assembly 14, in response to receiving the retraction signal, communicates with the
loading plate 13 to retract the first loading rods.

[0111] In an embodiment of the present disclosure, the retraction and extension of the first
loading rods 131 can be flexibly controlled by the lift assembly 14, so as to achieve article
exchange between the loading plates 13 and the conveying platform 12 during retraction
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and extension. In this way, the occupation space of the loading plates 13 can be minimized
and the article exchange efficiency can be improved.

[0112] In some embodiments, for each first loading rod 131, with continued reference to
FIG. 2, the first loading rod 131 may be a non-telescopic rod. When each loading plate 13
runs through the plane where the conveying platform 12 is located to transfer an article to
the conveying platform 12, the lift assembly 14 is configured to control multiple non-
telescopic rods of each loading plate 13 to move down through multiple second loading rods
121. When each loading plate 13 runs through the plane where the conveying platform 12
is located to receive an article from the conveying platform 12, the lift assembly 14 is
configured to control multiple non-telescopic rods of each loading plate 13 to move up
through the plane where the conveying platform 12 is located.

[0113] In an embodiment of the present disclosure, multiple first loading rods 131 and
multiple second loading rods 121 are alternately disposed. When the loading plates 13 and
the conveying platform 12 are in a same plane, multiple first loading rods 131 and multiple
second loading rods 121 are alternated such that the multiple first loading rods 131 can
smoothly run through the multiple second loading rods 121. When the multiple first loading
rods 131 run through the multiple second loading rods 121, article exchange between the
loading plates 13 and the conveying platform 12 can be achieved. With this arrangement,
the structure is simplified and the article exchange efficiency is improved.

[0114] In some embodiments, with continued reference to FIG. 4, the article transfer device
1 further includes: a control mechanism 15. The control mechanism 15 is connected with
the machine frame 11, for example, disposed inside the machine frame 11 or disposed at an
outer side of the machine frame 11. The control mechanism 15 is configured to control
multiple second loading rods 121, multiple loading plates 13 and the conveying device 2 for
conveying articles to perform article exchange.

[0115] In this embodiment, the control mechanism 15 may control the rotation of multiple
second loading rods 121, so as to perform article exchange with the conveying device 2
during the rotation of the multiple second loading rods 121. The control mechanism 15 may
be set and changed based on requirements, for example, the control mechanism 15 may
include a drive motor.

[0116] In an embodiment of the present disclosure, the control mechanism 15 can flexibly
control the conveying platform 12 to perform article exchange with the conveying device 2,
improving the article exchange efficiency.
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[0117] In some embodiments, for each second loading rod 121 of the conveying platform
12, the second loading rod 121 may be a rotatable rod. The control mechanism 15 is
configured to control the rotation of the rotatable rods of the conveying platform 12, so as
to perform article exchange with the conveying device 2 during the rotation of the rotatable
rods.
[0118] In this embodiment, if the conveying platform 12 transfers articles to the conveying
device 2, the control mechanism 15 can control the rotatable rods of the conveying platform
12 to rotate in a first direction, and during the rotation of the rotatable rods of the conveying
platform 12, the articles are transferred to the conveying device 2. If the conveying device
2 transfers articles to the conveying platform 12, the control mechanism 15 can control the
rotatable rods of the conveying platform 12 to rotate in a second direction, and during the
rotation, the conveying platform 12 receives the articles from the conveying device 2. The
first direction and the second direction are opposite directions and the rotatable rods may be
rollers.
[0119] In an embodiment of the present disclosure, the rotatable rods can perform article
exchange with the conveying device 2 during rotation, thus improving the article exchange
efficiency.
[0120] In some embodiments, for each second loading rod 121 of the conveying platform
12, the second loading rod 121 may be a telescopic rod. When each loading plate 13 runs
through the plane where the conveying platform 12 is located and performs article exchange
with the conveying platform 12, the control mechanism 15 is configured to control the
telescopic rods of the conveying platform 12 to extend or retract. Further, the control
mechanism 15 is configured to control the rotation of the telescopic rods of the conveying
platform 12, so as to perform article exchange with the conveying device 2 during the
rotation of the telescopic rods of the conveying platform 12.
[0121] In this embodiment, the control mechanism 15 may control the extension and
retraction of the telescopic rods of the conveying platform 12. If the loading plates 13
perform article exchange with the conveying platform 12, the control mechanism 15 may
control the telescopic rods of the conveying platform 12 to extend. Thus, when multiple first
loading rods 131 run through the telescopic rods, the articles can be transferred from the
multiple first loading rods 131 of the loading plates 13 to the multiple second loading rods
121 of the conveying platform 12, or transferred from the multiple second loading rods 121
of the conveying platform 12 to the multiple first loading rods 131 of the loading plates 13,
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achieving article exchange between the loading plates 13 and the conveying platform 12.
After the article exchange is completed, the control mechanism 15 may control the
telescopic rods of the conveying platform 12 to retract. Furthermore, if the conveying
platform 12 performs article exchange with the conveying device 2, the control mechanism
15 may control the telescopic rods of the conveying platform 12 to rotate, and during the
rotation of the telescopic rods of the conveying platform 12, transfer articles to the
conveying device 2 or receive articles from the conveying device 2.

[0122] In an embodiment of the present disclosure, when article exchange is performed, the
telescopic rods of the conveying platform 12 are in an extended state, and when the
conveying platform 12 performs article exchange with the conveying device 2, the
telescopic rods of the conveying platform 12 are also in a rotation state. When the article
exchange is completed or article exchange is not performed, the telescopic rods of the
conveying platform 12 are in a retracted state. The state of the telescopic rods of the
conveying platform 12 may be changed based on article exchange requirements, which not
only improves the article exchange efficiency but also enriches the article exchange forms.
[0123] Furthermore, the second loading rods 121 of the conveying platform 12 may be
rotatable rods or telescopic rods. Therefore, the second loading rods 121 can be disposed
flexibly, improving the external expression of the article transfer device 1.

[0124] In some embodiments, a baffle plate may be provided at a side of the conveying
platform 12 away from the loading plates 13 to prevent the articles from falling off,
improving the safety of the article exchange process.

[0125] In some embodiments, a pressure sensor may be provided inside each loading plate
13. When the pressure sensor detects an article is placed on the loading plate 13, the pressure
sensor may send a signal to the lift assembly. The lift assembly 14 receives this signal and
controls the loading plate 13 to move up or down.

[0126] In this embodiment, only when the pressure sensor inside a loading plate 13 detects
that an article is placed on the loading plate 13 can the lift assembly 14 control the loading
plate 13 to move. In this way, it is avoided that the loading plates 13 without any article are
always in an idle running state, leading to resource waste.

[0127] For the article transfer device 1 provided by the embodiments of the present
disclosure, each loading plate 13 of the article transfer device 1 is provided with a first comb
structure 131, and the conveying platform 12 is provided with a second comb structure 121
matching the first comb structure 131. When the article transfer device 1 transfers articles,
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multiple loading plates 13 move along a direction perpendicular to the conveying platform
12, and the first comb structure 131 of each loading plate 13 runs through the plane where
the second comb structure 121 of the conveying platform 12 is located. In this way, articles
on the loading plates 13 can be transferred to the conveying platform 12 or articles can be
received from the conveying platform 12, so as to achieve article exchange between the
article transfer device 1 and the conveying platform 12. It can be seen that the multiple
loading plates 13 in the article transfer device 1 move up and down along a direction
perpendicular to the conveying platform 12, and will not occupy horizontal space, thereby
reducing occupation space, saving the space and improving the space utilization rate.
[0128] Furthermore, the multiple loading plates 13 are in a dispersed state when above the
conveying platform 12. In this case, the multiple loading plates 13 can dock with the article
storage mechanism 3 to take or place articles. The multiple loading plates 13 are in a stacked
state when below the conveying platform 12. In this case, the conveying platform 12 can
perform article exchange with the conveying device 2, and the articles are conveyed to a
preset position by the conveying device 2, or the articles are sorted.

[0129] Furthermore, in an embodiment of the present disclosure, multiple loading plates 13,
the conveying platform 12 and the machine frame 11 can be integrated into one article
transfer device. By using the article transfer device, article transfer can be achieved between
the article storage mechanism and the conveying device 2, so as to improve the article
exchange efficiency. Further, the article transfer device features simple structure and low
article transfer cost.

[0130] Furthermore, an embodiment of the present disclosure provides a warehousing
system, which includes a conveying device 2, an article storage mechanism 3 and the above-
mentioned article transfer device 1. The article transfer device 1 is connected with the
conveying device 2, and the article transfer device 1 is configured to perform article
exchange with the article storage mechanism 3 and the conveying device 2 respectively.
[0131] In an embodiment of the present disclosure, the article storage mechanism 3 can
transfer articles to the conveying device 2 by the article transfer device 1, and the conveying
device 2 can also transfer articles to the article storage mechanism 3 by the article transfer
device 1.

[0132] For the warehousing system provided by the embodiments of the present disclosure,
the article transfer device 1 is disposed between the article storage mechanism 3 and the
conveying device 2, and by using this article transfer device 1, article transfer between the
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article storage mechanism 3 and the conveying device 2 can be achieved. Each loading plate
13 of the article transfer device 1 is provided with a first comb structure 131, and the
conveying platform 12 is provided with a second comb structure 121 matching the first
comb structure 131. When the article transfer device 1 transfers articles, multiple loading
plates 13 move along a direction perpendicular to the conveying platform 12, and the first
comb structure 131 of each loading plate 13 runs through the plane where the second comb
structure 121 of the conveying platform 12 is located. In this way, articles on the loading
plates 13 can be transferred to the conveying platform 12, or articles can be received from
the conveying platform 12, so as to achieve article exchange between the article transfer
device 1 and the conveying platform 12. It can be seen that the multiple loading plates 13
in the article transfer device 1 move up and down along a direction perpendicular to the
conveying platform 12, and will not occupy horizontal space, thereby reducing occupation
space, saving the space and improving the space utilization rate.

[0133] In some embodiments, the article storage mechanism 3 may be a material box robot.
[0134] The material box robot 3 has multiple article storage positions, on each of which an
article can be placed. The number of the article storage positions in the material box robot
is equal to the number of the loading plates 13 in the article transfer device 1. In this case,
the material box robot 3 can place, at the same time, the articles on all the article storage
positions onto the loading plates 13 of the article transfer device 1, and the article transfer
device 1 can also place the articles on loading plates 13 onto the article storage positions of
the material box robot, reducing the time of occupying the material box robot and improving
the article exchange efficiency.

[0135] In some embodiments, the conveying device 2 may be a roller conveying line. This
roller conveying line can transfer articles from the article storage mechanism 3 to the
conveying platform 12 or transfer articles from the conveying platform 12 to the article
storage mechanism 3, increasing the article transfer efficiency.

[0136] It should be noted that the article storage mechanism 3 is not limited only to the
material box robot, and in an embodiment of the present disclosure, articles may be
sequentially placed onto multiple loading plates 13 of the article transfer device 1 by an
operator, and then the multiple loading plates 13 performs article exchange with the
conveying platform 12. Furthermore, the conveying device 2 is not limited to the roller

conveying line, and may also be a conveying belt. The conveying belt and the roller
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conveying line both can convey articles to a preset position, or when the conveying belt or
the roller conveying line conveys articles, an operator can sort the articles.

[0137] In an embodiment of the present disclosure, taking the article storage mechanism 3
being the material box robot, and the conveying device 2 being the roller conveying line,
the material box robot transferring articles to the conveying device 2 by the article transfer
device 1 as an example. As shown in FIG. 6, articles are placed on multiple article storage
positions of the material box robot, the material box robot can move to the article transfer
device 1, place the articles on all the article storage positions of the material box robot onto
multiple loading plates 13 of the article transfer device 1, the lift assembly 14 controls the
multiple loading plates 13 to move down, the first comb structure 131 of each loading plate
13 runs through the second comb structure of the conveying platform 12 to transfer the
articles 9 on the loading plates 13 to the conveying platform 12, and the conveying platform
12 transfers the articles 9 to the roller conveying line 2.

[0138] The warehousing system provided by the embodiments of the present disclosure
includes an article transfer device 1, a conveying device 2 and an article storage mechanism
3. The article transfer device 1 can transfer article in cooperation with the article storage
mechanism 3 and the conveying device 2, increasing the article transfer efficiency. Further,
the article transfer device features small volume and small occupation space. In addition,
the system has the advantages of simple structure and low costs.

[0139] The above descriptions are used to help those skilled in the arts to understand the
technical solutions of the present disclosure rather than to limit the present disclosure. Any
modifications, equivalent substitutions and improvements and the like made within the spirit
and principle of the present disclosure all shall be encompassed into the scope of protection

of the present disclosure.
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CLAIMS

1. An article transfer device, comprising:

a machine frame, comprising a machine chamber;

a lift assembly;

a conveying platform, at a bottom of the machine chamber of the machine frame; and

multiple loading plates, connected with the machine frame by the lift assembly;

wherein each loading plate of the multiple loading plates is provided with a first comb
structure comprising multiple first loading rods, and the conveying platform is provided
with a second comb structure comprising multiple second loading rods and matching the
first comb structure; and

in response to that the article transfer device transfer articles, the lift assembly is
configured to control the multiple loading plates to move along a direction perpendicular to
the conveying platform, and the first comb structures of the multiple loading plates run
through a plane where the second comb structure of the conveying platform is located, such

that the multiple loading plates perform article exchange with the conveying platform.

2. The article transfer device of claim 1, wherein for each of the multiple first loading rods,
the first loading rod is a telescopic rod;

in response to that each loading plate of the multiple loading plates runs through the
plane where the conveying platform is located to transfer an article to the conveying
platform, the lift assembly is configured to control multiple telescopic rods of the loading
plate to retract and control the loading plate to move down; and

in response to that each loading plate of the multiple loading plates runs through the
plane where the conveying platform is located to receive an article from the conveying
platform, the lift assembly is configured to control the multiple telescopic rods of the loading

plate to extend and control the loading plate to move up.

3. The article transfer device of claim 1, wherein the multiple first loading rods and the

multiple second loading rods are alternately disposed.

4. The article transfer device of claim 3, wherein for each first loading rod of the multiple

first loading rods, the first loading rod is a non-telescopic rod;
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in response to that each loading plate of the multiple loading plates runs through the
plane where the conveying platform is located to transfer an article to the conveying
platform, the lift assembly is configured to control multiple non-telescopic rods of the
loading plate to move down through the multiple second loading rods; and

in response to that each loading plate of the multiple loading plates runs through the
plane where the conveying platform is located to receive an article from the conveying
platform, the lift assembly is configured to control the multiple non-telescopic rods of the

loading plate to move up.

5. The article transfer device of claim 1, further comprising a control mechanism; wherein,
the control mechanism is inside the machine frame or at an outer side of the machine
frame; and
the control mechanism is configured to control the multiple second loading rods, the
multiple loading plates and a conveying device for conveying articles to perform article

exchange.

6. The article transfer device of claim 5, wherein for each second loading rod of the multiple
second loading rods of the conveying platform, the second loading rod is a rotatable rod;
and

the control mechanism is configured to control rotation of the rotatable rods of the
conveying platform, such that the conveying platform performs article exchange with the

conveying device during the rotation of the rotatable rods of the conveying platform.

7. The article transfer device of claim 5, wherein for each second loading rod of the multiple
second loading rods of the conveying platform, the second loading rod is a telescopic rod;

in response to that each loading plate runs through the plane where the conveying
platform is located to perform article exchange with the conveying platform, the control
mechanism is configured to control the telescopic rods of the conveying platform to extend
or retract; and

the control mechanism is further configured to control the telescopic rods to rotate, such
that the conveying platform performs article exchange with the conveying device during

rotation of the telescopic rods of the conveying platform.
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8. The article transfer device of claim 1, wherein the multiple loading plates comprise a first
loading plate and a second loading plate; the first loading plate is under the second loading
plate;

the first loading plate drops to a first predetermined position below the conveying
platform and stops dropping, and the second loading plate drops to stack on the first loading
plate; and

the second loading plate moves to a second predetermined position from bottom up,
and a hitching portion of the second loading plate is hitched to a position limiter of the first
loading plate, and the second loading plate continues moving up to bring the first loading

plate to move up by the hitching portion of the second loading plate.

9. The article transfer device of claim 1, wherein the multiple loading plates comprise a first
loading plate and a second loading plate;

the first loading plate comprises a loading plate body, the first comb structure is
transversely on the loading plate body, a direction guiding structure is provided vertically
on the loading plate body, and a position limiter is provided at an end of the direction guiding
structure away from the loading plate body; and

a hitching portion is provided on the second loading plate, the first loading plate is under
the second loading plate, and the first loading plate is hitched to the hitching portion of the
second loading plate by the position limiter of the first loading plate; wherein the hitching
portion of the second loading plate is inside the direction guiding structure of the first
loading plate, such that the second loading plate moves up and down along the direction

guiding structure of the first loading plate.

10. The article transfer device of claim 9, wherein the direction guiding structure provided
vertically on the loading plate body comprises an elongated guiding member, and a guiding
groove is provided along a length direction of the elongated guiding member in the
elongated guiding member; the position limiter is on a top end of the guiding groove; and
the hitching portion of the second loading plate is inside the guiding groove of the first
loading plate, such that the second loading plate moves up and down along the guiding

groove of the first loading plate.
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11. The article transfer device of claim 10, wherein for each loading plate of the multiple
loading plates, the elongated guiding member of the loading plate comprises a first guiding
member and a second guiding member, and the first guiding member and the second guiding
member are provided parallelly at both sides of the loading plate body of the loading plate;
a first guiding groove is provided along a length direction of the first guiding member, and
a second guiding groove is provided along a length direction of the second guiding member;
the hitching portion of the second loading plate comprises a first hitching portion and a
second hitching portion; and

the first hitching portion of the second loading plate is in the first guiding groove of the
first loading plate, and the second hitching portion of the second loading plate is in the

second guiding groove of the first loading plate.

12. The article transfer device of claim 11, wherein the machine frame comprises a first
column and a second column, the first column and the second column are in parallel, and
the machine chamber is formed between the first column and the second column;

a third guiding groove is provided along a length direction of the first column in the
first column; a fourth guiding groove is provided along a length direction of the second
column in the second column; the third guiding groove is opposite to the fourth guiding
groove;

an end of the first hitching portion of the second loading plate is outside the first guiding
groove of the first loading plate and inside the third guiding groove, such that the first
loading plate and the second loading plate move up and down along the third guiding groove;
and

an end of the second hitching portion of the second loading plate is outside the second
guiding groove of the first loading plate and inside the fourth guiding groove, such that the
first loading plate and the second loading plate move up and down along the fourth guiding

groove.

13. The article transfer device of claim 9, wherein the direction guiding structure provided
vertically on the loading plate body comprises an elongated guiding member, and a guiding
surface 1s provided along a length direction of the elongated guiding member in the

elongated guiding member; the position limiter is at a top end of the guiding surface; and

32



the hitching portion of the second loading plate is mated with the guiding surface of the
first loading plate, such that the second loading plate moves up and down along the guiding

surface of the first loading plate.

14. The article transfer device of claim 13, wherein for each loading plate of the multiple
loading plates, the elongated guiding member of the loading plate comprises a third guiding
member and a fourth guiding member, the third guiding member and the fourth guiding
member are provided parallelly at both sides of the loading plate body of the loading plate,
and the position limiter is at top ends of the third guiding member and the fourth guiding
member;

a first guiding surface is provided along a length direction of the third guiding member,
and a second guiding surface is provided along a length direction of the fourth guiding
member; and

the hitching portion of the second loading plate comprises a third hitching portion and
a fourth hitching portion; the third hitching portion of the second loading plate is mated with
the first guiding surface of the first loading plate, such that the third hitching portion of the
second loading plate moves up and down along the first guiding surface of the first loading
plate; and the fourth hitching portion of the second loading plate is mated with the second
guiding surface of the first loading plate, such that the fourth hitching portion of the second

loading plate moves up and down along the second guiding surface of the first loading plate.

15. The article transfer device of claim 1, wherein the machine frame comprises a first
column and a second column, the first column and the second column are in parallel, and
the machine frame is formed between the first column and the second column;

a third guiding groove is provided along a length direction of the first column in the
first column; a fourth guiding groove is provided along a length direction of the second
column in the second column; the third guiding groove is opposite to the fourth guiding
groove,;

in the multiple loading plates, a first side of at least one loading plate is provided with
a first protrusion portion, and a second side of the at least one loading plate is provided with
a second protrusion portion; and

the first protrusion portion is inside the third guiding groove such that the at least one
loading plate moves up and down along the third guiding groove; the second protrusion
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portion is inside the fourth guiding groove such that the at least one loading plate moves up

and down along the fourth guiding groove.

16. The article transfer device of claim 1, wherein the lift assembly comprises a drive
mechanism and a traction member connected with the drive mechanism, and the traction

member is connected with a topmost loading plate in the multiple loading plates.

17. The article transfer device of claim 1, wherein in the multiple loading plates, a distance
between two adjacent loading plates above the conveying platform is greater than a distance

between two adjacent loading plates below the conveying platform.

18. A warehousing system, comprising a conveying device, an article storage mechanism
and the article transfer device in any one of claims 1 to 17; wherein,

the article transfer device is connected with the conveying device;

the article transfer device is configured to perform article exchange with the article

storage mechanism and the conveying device respectively.

19. The warehousing system of claim 18, wherein the article storage mechanism is a material

box robot.

20. The warehousing system of claim 18, wherein the conveying device is a roller conveying

line.
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