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CONVEYING DEVICE AND INSPECTION SYSTEM 

CROSS REFERENCE TO RELATED APPLICATION(S)

[0001] This application claims priority to Chinese Patent Application No. 

202011413588.5 filed on December 4, 2020, the entire content of which is incorporated herein 

by reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to an inspection system, and in particular, to a

conveying device suitable for conveying a container and an inspection system including the

conveying device.

BACKGROUND

[0003] Radiation is usually used in a non-invasive inspection of objects such as luggage, 

a bag, a briefcase, etc. in an airport and a public building to identify hidden prohibited items. The 

prohibited items may include a hidden gun, a knife, an explosive device, an illegal drug, etc. A 

common inspection system is an X-ray machine. An inspected object passes between a fixed 

radiation source, such as X-ray radiation, etc., and a fixed detector. The radiation is calibrated 

into a fan-shaped or pencil-shaped radiation beam. The radiation transmitted through an object is

attenuated to different degrees by items contained in the luggage. An attenuation of the 

radioactive ray is a function of a density of a substance through which the radiation beam passes.

The attenuated radiation is detected and an X-ray photographic image of items contained in the 

object is generated for inspection. The image shows shapes, sizes, and different densities of the 

contained items.

[0004] At present, in the field of inspection of air goods (such as an air container), a

manual inspection (unpacking inspection) and a X-ray machine (through which only small air 

containers may pass) projection are still main inspection methods, and a goods inspection device



FP230139SG

2

based on a CT (computed tomography) technology may also be used. Due to a low penetration 

ability of the X-ray machine of the goods inspection device and a strict restriction on use and 

management of a radioactive source, there are many restrictions on use of the two types of 

products.

[0005] A radiation inspection system for security inspection of the air container has been 

developed. A container trailer is used to transport container goods from an airport air freight 

station, and an automatic conveying system is provided to convey the goods to the radiation 

inspection system. The container trailer is provided with conveying rollers. The container as the 

goods is generally loaded and unloaded from a side of the trailer in a width direction, while in 

the automatic conveying system, the goods are mostly conveyed in a length direction. In order to 

meet a compatibility of the radiation inspection system suitable for inspecting the air container

with different container loading and unloading modes, a conveying device that may convey the 

container in both the conventional length direction and the width direction is required.

SUMMARY

[0006] An object of the present disclosure is to solve at least one aspect of the 

above-mentioned problems and defects in the prior art.

[0007] According to an embodiment in an aspect of the present disclosure, a conveying 

device is provided, including: a first support frame; a first conveying mechanism and a second 

conveying mechanism which are installed on the first support frame; and a switching mechanism 

configured to selectively lift the first conveying mechanism or the second conveying mechanism 

in a vertical direction, such that the first conveying mechanism or the second conveying 

mechanism carries goods and conveys the goods in a first horizontal direction or a second 

horizontal direction different from the first horizontal direction.

[0008] According to an embodiment of the present disclosure, the conveying device 

further includes: a fixation base, wherein the first support frame is rotatably installed on the 

fixation base.
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[0009] According to an embodiment of the present disclosure, the first conveying 

mechanism or the second conveying mechanism carries and conveys the goods on a substantially 

same horizontal support surface.

[0010] According to an embodiment of the present disclosure, the first horizontal 

direction is substantially perpendicular to the second horizontal direction.

[0011] According to an embodiment of the present disclosure, the first support frame 

includes: an annular frame; a first base installed at a lower portion of the annular frame; and a

rotating ring arranged on the first base and located at a center of the annular frame, and wherein 

the fixation base includes: a second base fixedly installed relative to the ground; and a first pivot 

fixed on the second base, wherein the rotating ring is rotatably installed on the first pivot.

[0012] According to an embodiment of the present disclosure, the conveying device

further includes: a first driving mechanism configured to drive the rotating ring to rotate relative 

to the fixation base.

[0013] According to an embodiment of the present disclosure, the first driving 

mechanism includes: a first support seat fixedly installed relative to the ground; a first motor 

installed on the first support seat; and a first driving wheel installed on a driving shaft of the first 

motor, wherein the first driving wheel is in rotatable contact with the annular frame so as to drive 

the rotating ring to rotate.

[0014] According to an embodiment of the present disclosure, the conveying device

further includes: a plurality of balance mechanisms fixedly installed relative to the ground and 

rotatably supported at the lower portion of the annular frame at a predetermined interval, so as to 

keep a transverse frame substantially parallel to a horizontal plane.

[0015] According to an embodiment of the present disclosure, each of the plurality of 

balance mechanisms includes: a second support seat fixedly installed relative to the ground; and

at least one first rolling wheel installed on the second support seat, wherein the at least one first 

rolling wheel rotatably supports the annular frame.

[0016] According to an embodiment of the present disclosure, the first conveying 
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mechanism includes: a second support frame installed on the first support frame; a first rolling 

mechanism installed on the second support frame and suitable for carrying the goods under a 

drive of the switching mechanism; and a second driving mechanism suitable for driving the first 

rolling mechanism to rotate relative to the second support frame, such that the first rolling 

mechanism pushes the goods to move in the first horizontal direction.

[0017] According to an embodiment of the present disclosure, the second conveying 

mechanism includes: a third support frame installed on the first support frame; a second rolling 

mechanism installed on the third support frame and suitable for carrying the goods under the 

drive of the switching mechanism; and a third driving mechanism suitable for driving the second 

rolling mechanism to rotate relative to the third support frame, such that the second rolling 

mechanism pushes the goods to move in the second horizontal direction.

[0018] According to an embodiment of the present disclosure, the switching mechanism 

includes: a plurality of first lifting mechanisms suitable for lifting the second support frame; a

plurality of second lifting mechanisms suitable for lifting the third support frame; and a fourth 

driving mechanism configured to selectively drive the plurality of first lifting mechanisms to lift 

the second support frame, or drive the plurality of second lifting mechanisms to lift the third 

support frame.

[0019] According to an embodiment of the present disclosure, the fourth driving 

mechanism includes: a second motor; and two first driving shafts configured to rotate 

synchronously under a drive of the second motor, wherein the first lifting mechanism includes 

first cams installed on the two first driving shafts, and the second lifting mechanism includes 

second cams installed on the two first driving shafts, and wherein the first cam and the second 

cam are suitable for respectively lifting the second support frame and the third support frame 

under a drive of the first driving shaft. 

[0020] According to an embodiment of the present disclosure, the first cam and the 

second cam are configured such that: within a first angle range of a rotation of the first driving 

shaft, the first rolling mechanism carries and conveys the goods within the horizontal support 
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surface, a maximum height of the second rolling mechanism is not higher than the horizontal 

support surface, and the second rolling mechanism leaves the goods during the first rolling 

mechanism conveying the goods; within a second angle range of the rotation of the first driving 

shaft, the second rolling mechanism carries and conveys the goods within the horizontal support 

surface; a maximum height of the first rolling mechanism is not higher than the horizontal 

support surface, and the first rolling mechanism leaves the goods during the second rolling 

mechanism conveying of the goods, and when the rotation of the first driving shaft is transiting 

between the first angle range and the second angle range, the first rolling mechanism and the 

second rolling mechanism jointly support the goods within the horizontal support surface.

[0021] According to an embodiment of the present disclosure, during the rotation of the 

first driving shaft from 0 degree to 360 degrees, the first angle range is 0 degree to 180 degrees, 

and the second angle range is 180 degrees to 360 degrees.

[0022] According to an embodiment of the present disclosure, each of the first cam and 

the second cam includes a first part and a second part, and wherein in a cross section along a

radial direction, a support surface of the first part is a semicircular arc, a support surface of the 

second part is an elliptical arc along a major axis of an ellipse, and the semicircular arc of the 

first part is smoothly connected to the elliptical arc of the second part.

[0023] According to an embodiment of the present disclosure, the fourth driving 

mechanism further includes: a first transmission mechanism, wherein the second motor drives

the two first driving shafts to rotate through the first transmission mechanism; and a plurality of 

third support seats installed on the first support frame, wherein the two first driving shafts are 

rotatably supported on the third support seats.

[0024] According to an embodiment of the present disclosure, the first transmission 

mechanism includes two first conveyor belts, and the second motor respectively drives the two 

first driving shafts to rotate through the first conveyor belts.

[0025] According to an embodiment of the present disclosure, the second support frame 

includes: two first longitudinal frames arranged opposite to each other, and two first transverse 
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frames arranged between the first longitudinal frames; and wherein the first rolling mechanism 

includes: a plurality of pairs of fourth support seats, wherein each pair of fourth support seats are 

installed opposite to each other on the two first longitudinal frames; and a plurality of rollers

arranged parallel to each other, wherein two ends of each of the plurality of rollers are rotatably 

installed on a pair of fourth support seats so as to drive the goods to move in the first horizontal 

direction.

[0026] According to an embodiment of the present disclosure, the second driving 

mechanism includes: a fifth support seat installed on the second support frame; a third motor 

installed on the fifth support seat; and a second transmission mechanism, wherein the third motor 

drives the roller to rotate through the second transmission mechanism.

[0027] According to an embodiment of the present disclosure, the second transmission 

mechanism includes: a second conveyor belt, wherein the third motor drives a driving roller in 

the plurality of rollers to rotate through the second conveyor belt; and a plurality of third 

conveyor belts, wherein the driving roller sequentially drives each driven roller in the plurality of 

rolling drums to rotate through the plurality of third conveyor belts.

[0028] According to an embodiment of the present disclosure, the conveying device

further includes: a plurality of first auxiliary roller arranged on the first support frame outside the 

first transverse frame, wherein each of the plurality of first auxiliary rollers is arranged parallel to 

the roller.

[0029] According to an embodiment of the present disclosure, the first auxiliary roller

rotates under a drive of the goods during the first conveying mechanism conveying the goods.

[0030] According to an embodiment of the present disclosure, the third support frame 

includes: two second longitudinal frames arranged opposite to each other; and a plurality of 

second transverse frames, wherein two ends of each of the plurality of second transverse frames 

are installed between the second longitudinal frames and located between two adjacent rollers;

and wherein the second rolling mechanism includes: a plurality of rows of sixth support seats, 

wherein each row of sixth support seats are installed on a second transverse frame; and a
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plurality of rows of rolling wheels rotatably installed on the plurality of rows of sixth support 

seats, respectively, wherein a rotation shaft of each rolling wheel extends perpendicular to the 

second horizontal direction so as to drive the goods to move in the second horizontal direction.

[0031] According to an embodiment of the present disclosure, the third driving 

mechanism includes: a seventh support seat installed on the third support frame; a fourth motor

installed on the seventh support seat; and a third transmission mechanism, wherein the fourth 

motor drives each rolling wheel to rotate through the third transmission mechanism.

[0032] According to an embodiment of the present disclosure, the third transmission 

mechanism includes: a plurality of eighth support seats installed at a lower portion of the second 

transverse frame; a second driving shaft rotatably installed on the eighth support seat, wherein 

the second driving shaft extends in a direction perpendicular to the second horizontal direction; a

fourth conveyor belt, wherein the fourth motor drives the second driving shaft to rotate through 

the fourth conveyor belt; a fifth conveyor belt, wherein the second driving shaft drives a first 

rolling wheel in each row of rolling wheels to rotate through the fifth conveyor belt; and a

plurality of sixth conveyor belts, wherein the first rolling wheel sequentially drives each second 

rolling wheel in each row of rolling wheels to rotate through the plurality of sixth conveyor belts.

[0033] According to an embodiment of the present disclosure, the second rolling 

mechanism further includes: a plurality of rows of auxiliary rolling wheels, wherein each row of 

auxiliary rolling wheels are rotatably installed on the sixth support seat between two adjacent 

rows of rolling wheels.

[0034] According to an embodiment of the present disclosure, the conveying device

further includes: a plurality of second auxiliary rollers arranged on the first support frame outside 

the first longitudinal frame, wherein each of the plurality of second auxiliary rollers is arranged 

parallel to an axis of the rolling wheel.

[0035] According to an embodiment of the present disclosure, the second auxiliary roller

rotates under a drive of the goods during the second conveying mechanism conveying the goods.

[0036] According to an embodiment of the present disclosure, the conveying device
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further includes: a guide mechanism suitable for guiding the second support frame and the third 

support frame to move in the vertical direction.

[0037] According to an embodiment of the present disclosure, the guide mechanism 

includes: a plurality of guide columns installed on the first support frame in the vertical direction;

a plurality of first guide blocks installed on the second support frame, wherein each of the 

plurality of first guide blocks is provided with a guide hole matched with the guide column; and

a plurality of second guide blocks installed on the third support frame, wherein each of the 

plurality of second guide blocks is provided with a guide hole matched with the guide column.

[0038] According to an embodiment of the present disclosure, one first guide block and 

one second guide block share one guide column, there is a gap between the first guide block and 

the second guide block in the vertical direction, and the gap is not less than a maximum height of 

a movement of the first conveying mechanism or the second conveying mechanism in the 

vertical direction.

[0039] According to an embodiment of the present disclosure, the conveying device

further includes: a sensor suitable for detecting that the conveying device is provided with the 

goods, the goods are being loaded onto the conveying device and the goods are being unloaded 

from the conveying device.

[0040] According to an embodiment in another aspect of the present disclosure, an

inspection system is provided, including: an inspection channel; one or two conveying devices 

according to any one of the above-mentioned embodiments, wherein the conveying device is 

installed outside at least one of an entrance and an exit of the inspection channel so as to convey 

the goods into the inspection channel and/or receive the goods output from the inspection 

channel; and an inspection device configured to inspect the goods conveyed by the conveying 

device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] FIG. 1 shows a simple schematic diagram of an inspection system according to an 
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exemplary embodiment of the present disclosure;

[0042] FIG. 2 shows a three-dimensional schematic diagram of a conveying device 

according to an exemplary embodiment of the present disclosure;

[0043] FIG. 3 shows an exploded schematic diagram of the conveying device shown in 

FIG. 2;

[0044] FIG. 4 shows an enlarged schematic diagram of a portion A shown in FIG. 2;

[0045] FIG. 5 shows an enlarged schematic diagram of a portion B shown in FIG. 2;

[0046] FIG. 6 shows a three-dimensional schematic diagram of a first support frame and 

a switching mechanism of a conveying device according to an exemplary embodiment of the 

present disclosure;

[0047] FIG. 7 shows an enlarged schematic diagram of a portion C shown in FIG. 6;

[0048] FIG. 8 shows a three-dimensional schematic diagram of a switching mechanism 

of a conveying device according to an exemplary embodiment of the present disclosure;

[0049] FIG. 9 shows an enlarged schematic diagram of a portion D shown in FIG. 8;

[0050] FIG. 10 shows a three-dimensional schematic diagram of a first conveying 

mechanism of a conveying device according to an exemplary embodiment of the present 

disclosure;

[0051] FIG. 11 shows an enlarged schematic diagram of a portion E shown in FIG. 10;

[0052] FIG. 12 shows a three-dimensional schematic diagram of a second conveying 

mechanism of a conveying device according to an exemplary embodiment of the present 

disclosure;

[0053] FIG. 13 shows another three-dimensional schematic diagram of the second 

conveying mechanism shown in FIG. 12;

[0054] FIG. 14 shows an enlarged schematic diagram of a portion F shown in FIG. 12;

[0055] FIG. 15 shows an enlarged schematic diagram of a portion G shown in FIG. 13;

[0056] FIG. 16 shows working states of a first cam and a second cam when a first driving 

shaft is at 0 or 360 according to an exemplary embodiment of the present disclosure;
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[0057] FIG. 17 shows working states of the first cam and the second cam when the first 

driving shaft shown in FIG. 16 is at 90 ;

[0058] FIG. 18 shows working states of the first cam and the second cam when the first 

driving shaft shown in FIG. 16 is at 180 ; and

[0059] FIG. 19 shows working states of the first cam and the second cam when the first 

driving shaft shown in FIG. 16 is at 270 .

DETAILED DESCRIPTION OF EMBODIMENTS

[0060] Technical solutions in embodiments of the present disclosure will be clearly and 

completely described with reference to accompanying drawings in embodiments of the present 

disclosure. Obviously, the described embodiments are some, but not all of embodiments of the 

present disclosure. The following descriptions of at least one exemplary embodiment are actually 

only illustrative and do not serve as any limitation on the present disclosure or an application or 

use thereof. Based on embodiments of the present disclosure, all other embodiments obtained by 

those of ordinary skill in the art without any creative work fall within the scope of protection of 

the present disclosure.

[0061] In the following detailed descriptions, many specific details are set forth to

provide a comprehensive understanding of embodiments of the present disclosures for ease of 

explanation. However, it is obvious that one or more embodiments may also be implemented 

without these specific details. In other cases, well-known structures and devices are illustrated to 

simplify the accompanying drawings. Techniques, methods, and apparatuses known to those of 

ordinary skill in the relevant art may not be discussed in detail. However, in appropriate cases, 

the techniques, methods, and apparatuses should be considered as a part of the authorized 

specification.

[0062] In the descriptions of the present disclosure, it should be understood that 

orientations or positional relationships indicated by directional words such as "front, back, top, 

bottom, left, right", "horizontal, longitudinal, vertical, horizontal", "top, bottom", etc. are usually 



FP230139SG

11

based on orientations or positional relationships as shown in the accompanying drawings, and are 

based on a traveling direction of a vehicle, which is only for ease of describing the present 

disclosure and simplifying the descriptions. Unless otherwise stated, these directional terms do 

not indicate or imply that the referred device or element must have a specific orientation or be 

constructed and operated in a specific orientation. Therefore, they may not be construed as 

limiting the scope of protection of the present disclosure. Directional words "inside, outside" 

refer to be inside and outside with respect to a contour of each component itself.

[0063] In the descriptions of the present disclosure, it should be understood that the use 

of words such as "first", "second", etc. to define components is only for ease of distinguishing 

corresponding components. Unless otherwise stated, the above-mentioned words have no special 

meaning and may not be construed as limiting the scope of protection of the present disclosure.

[0064] According to a general inventive concept of the present disclosure, a conveying 

device is provided, including: a first support frame; a first conveying mechanism and a second 

conveying mechanism installed on the first support frame; and a switching mechanism. The 

switching mechanism is configured to selectively lift the first conveying mechanism or the 

second conveying mechanism in a vertical direction, such that the first conveying mechanism or 

the second conveying mechanism carries goods and conveys the goods in a first horizontal 

direction or a second horizontal direction different from the first horizontal direction.

[0065] According to another general inventive concept of the present disclosure, an 

inspection system is provided, including: an inspection channel; the above-mentioned conveying 

device installed outside at least one of an entrance and an exit of the inspection channel to 

convey goods into the inspection channel and/or receive the goods output from the inspection 

channel; and an inspection device configured to inspect the goods conveyed by the conveying 

device.

[0066] FIG. 1 shows a simple schematic diagram of an inspection system according to an 

exemplary embodiment of the present disclosure.

[0067] In an exemplary embodiment, as shown in FIG. 1, an inspection system 1000 is 
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suitable for inspecting whether prohibited items such as drugs, explosives and combustibles exist 

in goods 401 such as a container and a large goods basket that is suitable for centralized storage 

at a station, an airport, a dock and other places. The present disclosure will be further described 

by taking the inspected goods as the container as an example. The inspection system 1000 

includes: an inspection channel 200, a conveying device 100 and an inspection device 300. The 

conveying device 100 is installed outside at least one of an entrance and an exit of the inspection 

channel 200 to convey the goods 401 into the inspection channel 200 and/or receive the goods 

output from the inspection channel 200. A conveying mechanism 201 for moving the goods 401 

is provided in the inspection channel 200. The inspection device 300 is configured to inspect the 

goods 401 conveyed by the conveying device 100.

[0068] In an exemplary embodiment, the inspection device 300 includes an X-ray 

scanning device based on the CT (computed tomography) technology. Generally, the conveying 

device 100 is provided at the entrance and/or the exit of the inspection channel 200, and an

container to be inspected is conveyed by a trailer 400 to the vicinity of the entrance of the 

inspection channel 200; the conveying device rotates the goods 401 by 90 degrees, and then 

conveys the goods in a length direction into the inspection channel 200; the goods are conveyed 

from the conveying mechanism 201 to the inspection device 300 in the inspection channel 200; 

the inspection device 300 performs a CT scanning inspection on the goods; after that, the goods

401 is further conveyed by the conveying mechanism 201 to the conveying device 100, and the 

conveying device 100 rotates the goods 401 by 90 degrees; finally, the goods are moved to the

trailer 400 to complete an X-ray scanning inspection of the goods.

[0069] In an exemplary embodiment, the container as the inspected goods 401 is an air 

goods container. The air goods container is used to hold a plurality of pieces of luggage and other 

goods to be stored in an aircraft body, and a dimension (length, height, width) of the air goods

container ranges from approximately 35 × 21 × 21 inches (0.89 × 0.53 × 0.53 meters) to 

approximately 240 × 118 × 96 inches (6.1 × 3.0 × 2.4 meters), such as 48 × 48 × 65 inches (1.2 ×

1.2 × 1.7 meters).
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[0070] FIG. 2 shows a three-dimensional schematic diagram of a conveying device 

according to an exemplary embodiment of the present disclosure; FIG. 3 shows an exploded 

schematic diagram of the conveying device shown in FIG. 2.

[0071] In an exemplary embodiment, as shown in FIG. 2 to FIG. 3, the conveying device 

100 includes: a first support frame 1, a first conveying mechanism 2, a second conveying 

mechanism 3 and a switching mechanism 4. The first conveying mechanism 2 and the second 

conveying mechanism 3 are movably installed on the first support frame 1. The switching 

mechanism 4 is configured to selectively lift the first conveying mechanism 2 or the second 

conveying mechanism 3 in a vertical direction, such that the first conveying mechanism 2 or the 

second conveying mechanism 3 carries the goods 401 such as the container and convey the

goods 401 in a first horizontal direction or a second horizontal direction different from the first 

horizontal direction. That is, when the switching mechanism 4 lifts the conveying mechanism 2, 

the first conveying mechanism 2 carries the goods and conveys the goods in the first horizontal 

direction; when the switching mechanism 4 lifts the second conveying mechanism 3, the second 

conveying mechanism 3 carries the goods and conveys the goods in the second horizontal 

direction. In this way, the conveying device 100 may convey the goods in different horizontal 

directions.

[0072] FIG. 6 shows a three-dimensional schematic diagram of a first support frame and 

a switching mechanism of a conveying device according to an exemplary embodiment of the 

present disclosure; FIG. 7 shows an enlarged schematic diagram of a portion C shown in FIG. 6.

[0073] In an exemplary embodiment, as shown in FIG. 2, FIG. 3, FIG. 6 and FIG. 7, the 

conveying device 100 further includes a fixation base 5, and the first support frame 1 is rotatably 

installed on the fixation base 5. For example, the first support frame 1 may rotate within a range 

of 90 degrees, 180 degrees, or 360 degrees relative to the fixation base 5. In an embodiment, the 

first horizontal direction is substantially perpendicular to the second horizontal direction.

[0074] As shown in FIG. 1, during an operation of moving the container on the trailer 

400 to the conveying mechanism 201 of the inspection channel 200, the first support frame 1 is
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rotated such that a conveying direction (the first horizontal direction) of the first conveying 

mechanism 2 is parallel to the length direction of the container, and a width direction of the 

container is parallel to the second horizontal direction; the switching mechanism 4 lifts the 

second conveying mechanism 3 and lowers the first conveying mechanism 2, such that the

second conveying mechanism 3 receives the container unloaded from the trailer 400. When a 

part of a width of the container is loaded onto the conveying device 100, the second conveying 

mechanism 3 conveys the container in the second horizontal direction, such that the entire 

container gradually moves onto the conveying device 100 in the width direction. Then, the first 

support frame 1 rotates by 90 degrees, and the container rotates by 90 degrees as well, the length 

direction of the container is still parallel to the first horizontal direction, the switching 

mechanism 4 lifts the first conveying mechanism 2 and lowers the second conveying mechanism

3, such that the first conveying mechanism 2 carries the container. After that, the first conveying 

mechanism 2 conveys the container in the first horizontal direction, such that the container 

moves onto the conveying device 100 in the length direction of the container.

[0075] As shown in FIG. 1, during an operation of moving the container on the 

conveying mechanism 201 of the inspection channel 200 to the trailer 400, the first support 

frame 1 is rotated such that the conveying direction (the first horizontal direction) of the first 

conveying mechanism 2 is parallel to the length direction of the container; the switching

mechanism 4 lifts the first conveying mechanism 2 and lowers the second conveying mechanism 

3, such that the first conveying mechanism 2 receives the container conveyed from the 

conveying mechanism 201 of the inspection channel 200. When the container is partially loaded 

onto the conveying device 100, the first conveying mechanism 3 conveys the container in the 

first horizontal direction, such that the entire container gradually moves onto the conveying 

device 100 in the length direction. Then, the first support frame 1 rotates by 90 degrees, the 

container rotates by 90 degrees as well, and the length direction of the container is still parallel to 

the first horizontal direction. The switching mechanism 4 lifts the second conveying mechanism 

3 and lowers the first conveying mechanism 2, such that the second conveying mechanism 3 
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carries the container. After that, the second conveying mechanism 3 conveys the container in the 

second horizontal direction, such that the container moves onto the trailer 400 in the width 

direction of the container.

[0076] In an exemplary embodiment, the first conveying mechanism 2 or the second 

conveying mechanism 3 carry and convey the goods on a substantially same horizontal support 

surface. In this way, during a switching process of the first conveying mechanism 2 or the second 

conveying mechanism 3 carrying the goods, a height of the goods does not change. It may be 

understood that a height of the horizontal support surface is substantially equal to a height of a

horizontal support surface of the trailer and the conveying mechanism 201.

[0077] In an exemplary embodiment, as shown in FIG. 2, FIG. 3, FIG. 6 and FIG. 7, the 

first support frame 1 includes: an annular frame 11; a first base installed at a lower portion of the 

annular frame 11; and a rotating ring 14 arranged on the first base and located in a center of the 

annular frame 11. The first base may include: a plurality of longitudinal support beams 12 and a

plurality of transverse support beams 13. Alternatively, the first base may include a support plate 

that partially or completely covers the lower portion of the annular frame 11. The fixation base 5 

includes: for example, a second base 51 fixedly installed relative to the ground through a bolt 53;

and a first pivot 52 fixed on the second base 51, and the rotating ring 14 is rotatably installed on 

the first pivot 52. In this way, the first support frame 1 may rotate relative to the ground.

[0078] FIG. 4 shows an enlarged schematic diagram of a portion A shown in FIG. 2.

[0079] In an exemplary embodiment, as shown in FIG. 2-4, FIG. 6 and FIG. 7, the 

conveying device 100 further includes a first driving mechanism 6 configured to drive the 

rotating ring 14 to rotate relative to the fixation base 5. Further, the first driving mechanism 

includes: a first support seat 61 fixedly installed relative to the ground through a bolt 611; a first 

motor 62 installed on the first support seat 61; and a first driving wheel 63 installed on a driving 

shaft of the first motor 62, wherein the first driving wheel 63 is in rotatable contact with a bottom 

portion or a lateral portion of the annular frame 11 so as to drive the rotating ring 14 to rotate 

relative to the fixation base 5. The first driving wheel 63 may be in frictional contact with the 
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bottom portion or the lateral portion of the annular frame 11, or may be in contact with the 

bottom portion or the lateral portion of the annular frame 11 by combining a gear with a rack. In 

an alternative embodiment, the first motor drives the annular frame 11 to rotate through a 

conveyor belt. One or two sets of first driving mechanisms may be provided to drive the annular 

frame 11 to rotate within a range of 0-90 degrees or 0-180 degrees.

[0080] In an alternative embodiment, a reduction mechanism may be coupled to an

output shaft of the first motor 62 so as to control a rotational speed of the annular frame 11.

[0081] In an exemplary embodiment, the conveying device 100 further includes: a

plurality of balance mechanisms 7 fixedly installed relative to the ground and rotatably supported 

at a lower portion of the transverse frame 11 at a predetermined interval, such that the annular 

frame 11 is kept to be substantially parallel to a horizontal plane. For example, each balance

mechanism 7 includes: a second support seat 71 fixedly installed relative to the ground through a

bolt; and at least one first rolling wheel 72 installed on the second support seat 71 and rotatably 

supporting the annular frame 11.

[0082] FIG. 10 shows a three-dimensional schematic diagram of a first conveying 

mechanism of a conveying device according to an exemplary embodiment of the present 

disclosure; and FIG. 11 shows an enlarged schematic diagram of a portion E shown in FIG. 10.

[0083] In an exemplary embodiment, as shown in FIG. 2-4, FIG. 10 and FIG. 11, the first 

conveying mechanism 2 includes: a second support frame 21 installed on the first support frame

1; a first rolling mechanism 22 installed on the second support frame 21 and suitable for carrying 

the goods 401 under a drive of the switching mechanism 4; and a second driving mechanism 23 

suitable for driving the first rolling mechanism 22 to rotate relative to the second support frame 

21. In this way, when the switching mechanism 4 lifts the second support frame 21 such that the

first rolling mechanism 23 carries the goods, the first rolling mechanism 22 pushes the goods 401 

to move in the first horizontal direction F1.

[0084] FIG. 12 shows a three-dimensional schematic diagram of a second conveying 

mechanism of a conveying device according to an exemplary embodiment of the present 
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disclosure; FIG. 13 shows another three-dimensional schematic diagram of the second conveying 

mechanism shown in FIG. 12; FIG. 14 shows an enlarged schematic diagram of a portion F 

shown in FIG. 12; and FIG. 15 shows an enlarged schematic diagram of a portion G shown in 

FIG. 13.

[0085] In an exemplary embodiment, as shown in FIG. 2-4 and FIG. 12-15, the second 

conveying mechanism 3 includes: a third support frame 31 installed on the first support frame 1; 

a second rolling mechanism 32 installed on the third support frame 31 and suitable for carrying 

the goods 401 under a drive of the switching mechanism 4; and a third driving mechanism 33 

suitable for driving the second rolling mechanism 32 to rotate relative to the third support frame 

31. In this way, when the switching mechanism 4 lifts the third support frame 31 such that the

second rolling mechanism 32 carries the goods, the third rolling mechanism 33 pushes the goods 

401 to move in the second horizontal direction F2.

[0086] FIG. 5 shows an enlarged schematic diagram of a portion B shown in FIG. 2; FIG. 

8 shows a three-dimensional schematic diagram of a switching mechanism of a conveying device 

according to an exemplary embodiment of the present disclosure; and FIG. 9 shows an enlarged 

schematic diagram of a portion D shown in FIG. 8.

[0087] In an exemplary embodiment, as shown in FIG. 5-6 and FIG. 8-9, the switching 

mechanism 4 includes: a plurality of first lifting mechanisms 41 suitable for lifting the second 

support frame 21; a plurality of second lifting mechanisms 42 suitable for lifting the third 

support frame 31; and a fourth driving mechanism 43 configured to selectively drive the plurality 

of first lifting mechanisms 41 to lift the second support frame 21, or drive the plurality of second 

lifting mechanisms 42 to lift the third support frame 31.

[0088] In an exemplary embodiment, as shown in FIG. 5, FIG. 6, FIG. 8 and FIG. 9, the 

fourth driving mechanism 43 includes: a second motor 431 and two first driving shafts 434, and 

the first driving shaft 434 rotates synchronously under a drive of the second motor 431. The first 

lifting mechanism 41 includes first cams 41 installed on the two first driving shafts 434, and the 

second lifting mechanism 42 includes second cams 42 installed on the two first driving shafts
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434. The first cams 41 and the second cams 42 are suitable for respectively lifting the second 

support frame 21 and the third support frame 31 under a drive of the first driving shafts 434.

[0089] In an exemplary embodiment, the fourth driving mechanism 43 further includes: a

first transmission mechanism 433 and a plurality of third support seats 435. The second motor 

431 drives the two first driving shafts 434 to rotate through the first transmission mechanism 433.

The plurality of third support seats 435 are installed on the first support frame 1, and the two first 

driving shafts 434 are rotatably supported on the third support seat 435 through a bearing 436. 

The first transmission mechanism 433 includes two first conveyor belts, and the second motor 

431 respectively drives the two first driving shafts 434 to rotate through the first conveyor belts.

In this way, the two first driving shafts 434 may be ensured to rotate synchronously. In an 

alternative embodiment, the second motor 431 may drive the two driving shafts 434 to rotate 

through a gear engagement. A reduction mechanism may be coupled to an output shaft of the 

second motor 431 so as to control a rotation angle and a rotation direction of the first driving 

shaft.

[0090] In an exemplary embodiment, the first cam 41 and the second cam 42 are 

configured such that: within a first angle range of a rotation of the first driving shaft 434, the first 

rolling mechanism 22 carries and conveys the goods 401 within the horizontal support surface, a

maximum height of the second rolling mechanism 32 is not higher than the horizontal support 

surface, and the second rolling mechanism leaves the goods during a conveying of the goods by 

the first rolling mechanism 22, such that the second rolling mechanism 32 may not hinder the 

first rolling mechanism 22 from driving the goods to move in the first horizontal direction F1.

On the other hand, within a second angle range of the rotation of the first driving shaft 434, the 

second rolling mechanism 32 carries and conveys the goods 401 within the horizontal support 

surface, a maximum height of the first rolling mechanism 22 is not higher than the horizontal 

support surface, and the first rolling mechanism leaves the goods during a conveying of the 

goods by the second rolling mechanism 32, such that the first rolling mechanism 22 may not

hinder the second rolling mechanism 32 from driving the goods in the second horizontal 
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direction F2. When the rotation of the first driving shaft 434 is transiting between the first angle 

range and the second angle range, the first rolling mechanism 22 and the second rolling 

mechanism 32 jointly support the goods within the horizontal support surface. In this way, during 

any operation, at least one of the first rolling mechanism 22 and the second rolling mechanism 

32 carries the goods and maintains the goods on the horizontal support surface, such that the

height of the goods remains substantially unchanged.

[0091] FIG. 16 shows working states of the first cam and the second cam when the first 

driving shaft is at 0 or 360 according to an exemplary embodiment of the present 

disclosure; FIG. 17 shows working states of the first cam and the second cam when the first 

driving shaft shown in FIG. 16 is at 90 ; FIG. 18 shows working states of the first cam and the 

second cam when the first driving shaft shown in FIG. 16 is at 180 ; and FIG. 19 shows 

working states of the first cam and the second cam when the first driving shaft shown in FIG. 16 

is at 270 .

[0092] In an exemplary embodiment, as shown in FIG. 16, during the rotation of the first 

driving shaft 434 from 0 degree to 360 degrees, the first angle range is 0 degree to 180 degrees, 

and the second angle range is 180 degrees to 360 degrees. In an exemplary embodiment, each of 

the first cam 41 and the second cam 42 includes a first part 411 and a second part 412. In a cross 

section along a radial direction, a support surface of the first part 411 is a semicircular arc, a

support surface of the second part 412 is an elliptical arc along a major axis of an ellipse, and the

semicircular arc of the first part is smoothly connected to the elliptical arc of the second part.

[0093] Working states of the first cam 41 and the second cam 42 in different angle ranges 

during the rotation of the first driving shaft 434 from 0 degree to 360 degrees in a rotation 

direction R will be described with reference to FIG. 16 to FIG. 19.

[0094] As shown in FIG. 16, when the first driving shaft 434 is at 0 or 360 , a

transition portion from a semicircular support portion of the first part 411 of the first cam 41 to 

an elliptical support portion of the second part 412 of the first cam 41 supports the second 

support frame 21, and a transition portion from the elliptical support portion of the second part
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412 of the second cam 42 to the semicircular support portion of the first part 411 of the second 

cam 42 supports the second support frame 31. At this time, heights of highest support points of 

the first cam 41 and the second cam 42 are the same, such that both the first conveying 

mechanism 2 and the third conveying mechanism 3 may carry the goods within the horizontal 

support surface. However, both the first conveying mechanism 2 and the third conveying 

mechanism 3 are in a state where the goods may not be conveyed.

[0095] As shown in FIG. 17, when the first driving shaft 434 rotates to 90 , the 

semicircular support portion of the first part 411 of the first cam 41 supports the first support 

frame 21, and the height of the first support frame 21 remains unchanged. The first conveying 

mechanism 2 carries the goods within the horizontal support surface. At the same time, the

height of the highest support point of the second portion 412 of the second cam 42 descends to

the lowest, and the third support frame 31 descends with the rotation of the second cam 42, such

that the second conveying mechanism 3 no longer carries the goods. In this case, the first

conveying mechanism 2 conveys the goods to move in the first horizontal direction.

[0096] As shown in FIG. 18, when the first driving shaft 434 rotates to 180 , the 

semicircular support portion of the first part 411 of the first cam 41 still supports the first support 

frame 21, and the height of the first support frame 21 remains unchanged. The first conveying 

mechanism 2 carries the goods within the horizontal support surface. At the same time, the 

height of the highest support point of the second portion 412 of the second cam 42 rises to the 

highest, and the third support frame 31 rises to the highest with the rotation of the second cam 42. 

At this time, the heights of the highest support points of the first cam 41 and the second cam 42 

are the same, such that both the first conveying mechanism 2 and the third conveying mechanism

3 may carry the goods within the horizontal support surface. However, both the first conveying 

mechanism 2 and the third conveying mechanism 3 are in the state where the goods may not be

conveyed.

[0097] As shown in FIG. 19, when the first driving shaft 434 rotates to 270 , the 

semicircular support portion of the first part 411 of the second cam 42 still supports the third 
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support frame 31, and a height of the third support frame 31 remains unchanged. The second 

conveying mechanism 3 carries the goods within the horizontal support surface. At the same time, 

the height of the highest support point of the second part 412 of the first cam 41 descends to the 

lowest, and the second support frame 21 descends with the rotation of the first cam 41, such that

the first conveying mechanism 2 no longer carries the goods. In this case, the second conveying 

mechanism 3 conveys the goods to move in the second horizontal direction.

[0098] It may be understood that the first driving shaft 434 may continuously rotate in a 

clockwise or counterclockwise direction, or alternatively rotate in the clockwise and 

counterclockwise direction.

[0099] The embodiment in which both the first support frame and the second support 

frame may descend and rise has been described above. In an alternative embodiment, the first 

driving shaft may drive only one of the first support frame and the second support frame, and a

height of the other of the first support frame and the second support frame remains unchanged. 

That is, the horizontal support surface of one of the first conveying mechanism and the second 

conveying mechanism is a variable support surface with a variable height, the horizontal support 

surface of the other of the first conveying mechanism and the second conveying mechanism is a 

fixed support surface with a constant height, and the height of the variable support surface may 

be higher or lower than the height of the fixed support surface. When the height of the variable 

support surface is lower than the height of the fixed support surface, the other conveying 

mechanism drives the goods to move; when the height of the variable support surface is higher 

than the height of the fixed support surface, the one conveying mechanism drives the goods to

move.

[0100] In an exemplary embodiment, as shown in FIG. 10 and FIG. 11, the second 

support frame 21 includes: two first longitudinal frames 211 arranged opposite to each other, and 

two first transverse frames 212 arranged between the first longitudinal frames 211. The first 

rolling mechanism 22 includes: a plurality of pairs of fourth support seats 221 and a plurality of

rollers 222 arranged parallel to each other. Each pair of fourth support seats 221 are installed 
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opposite to each other on the two first longitudinal frames 211. Two ends of each of the plurality 

of rollers 222 are rotatably installed on a pair of fourth support seats 221 through a bearing to 

drive the goods 401 to move in the first horizontal direction F1. It may be understood that the 

roller 222 may also be replaced with a solid pin roller.

[0101] In an exemplary embodiment, as shown in FIG. 10 and FIG. 11, the second 

conveying mechanism 3 includes: a fifth support seat 231 installed on the first longitudinal 

support frame 211 of the second support frame 3; a third motor 232 installed on the fifth support 

seat 231; and a second transmission mechanism 233, wherein the third motor 232 drives the 

roller 222 to rotate through the second transmission mechanism 233. In an alternative 

embodiment, the third motor 232 may drive two rollers 222 to rotate through a gear engagement.

A reduction mechanism 235 may be coupled to an output shaft of the third motor 232.

[0102] In an exemplary embodiment, as shown in FIG. 10 and FIG. 11, the second 

transmission mechanism 233 includes: a second conveyor belt 233 and a plurality of third 

conveyor belts 234. The third motor 232 drives a driving roller 2221 in the plurality of rollers to

rotate through the second conveyor belt 233. The driving roller 2221 sequentially drives each 

driven roller 2222 in the plurality of rollers to rotate through the plurality of third conveyor belts 

234. In this way, driven by the third motor 232, each roller 222 may rotate to push the goods 

carried on the roller 222 to move in the first horizontal direction F1.

[0103] In an exemplary embodiment, as shown in FIG. 2-4 and FIG. 6, the conveying 

device 100 further includes a plurality of first auxiliary rollers 81 installed on the first base of the 

first support frame 1 outside the first transverse frame 212, and each first auxiliary roller 81 is 

arranged parallel to the roller 222. In this way, when the goods passes through the auxiliary roller

81 driven by the roller 222 of the first conveying mechanism 2, the auxiliary roller 81 may 

rotatably support the goods, such that the goods may be stably conveyed to or removed from the 

first conveying mechanism.

[0104] In an exemplary embodiment, the first auxiliary roller 81 rotates under a drive of

the goods during the conveying of the goods by the first conveying mechanism 2, such that the 
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goods may keep smoothly moving.

[0105] In an embodiment, a first braking mechanism may be provided on a rotation shaft

of at least part of the rollers. When the first conveying mechanism 2 stops conveying the goods, 

the first braking mechanism is controlled to lock the rotation shaft of said at least part of the

rollers, such that said at least part of the rollers may not rotate, thereby preventing a further 

movement of the goods. In another embodiment, a first blocking mechanism that may protrude 

over or contract to be lower than the horizontal support surface is provided on the first support 

frame 1. When the first conveying mechanism 2 stops conveying the goods, the first blocking 

mechanism is controlled to protrude over the horizontal support surface, so as to prevent the

further movement of the goods in the first horizontal direction. When the first conveying 

mechanism 2 conveys the goods, the first blocking mechanism is controlled to contract to be 

lower than the horizontal support surface, so as not to hinder the goods from moving in the first 

horizontal direction.

[0106] In an exemplary embodiment, as shown in FIG. 12 to FIG. 15, the third support 

frame 3 includes: two second longitudinal frames 311 arranged opposite to each other; and a

plurality of second transverse frames 312, two ends of each second transverse frame 312 are 

installed between the second longitudinal frames 311 and located between two adjacent rollers

222. The second rolling mechanism 32 includes a plurality of rows of sixth support seats 321 and 

a plurality of rows of rolling wheels 322. Each row of sixth support seats 321 are installed on a 

second transverse frame 312. The plurality of rows of rolling wheels 322 are rotatably installed 

on the plurality of rows of sixth support seats 321, respectively, and a rotation shaft of each roller 

extends perpendicular to the second horizontal direction F2 to drive the goods to move in the 

second horizontal direction. By using the configuration, the roller 222 and the rolling wheel 322

are nested with each other or alternately arranged, and directions of conveying the goods are 

perpendicular to each other.

[0107] Those of ordinary skill in the art may understand that, sizes of the first support 

frame, the first conveying mechanism and the second conveying mechanism may be changed 
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according to different weights and sizes of the conveyed goods, such as a sea container or an air 

container, and the number of rollers and rolling wheels may be increased or reduced accordingly. 

In an embodiment, the rollers and the rolling wheels are uniformly arranged.

[0108] In an exemplary embodiment, as shown in FIG. 12 to FIG. 15, the third driving 

mechanism includes: a seventh support seat 331 installed on the second transverse frame 312 of 

the third support frame 3; a fourth motor 332 installed on the seventh support seat 331; and a 

third transmission mechanism 333, wherein the fourth motor 332 drives each rolling wheel 222

to rotate through the third transmission mechanism 333. A reduction mechanism 334 may be 

coupled to an output shaft of the fourth motor 332.

[0109] In an exemplary embodiment, the third transmission mechanism 333 includes: a

plurality of eighth support seats 3331, a second driving shaft 3332, a fourth conveyor belt 3333, 

a fifth conveyor belt 3334, and a plurality of sixth conveyor belts 3335. The eighth support seats

3331 are installed at a lower portion of the second transverse frame 312; the second driving shaft 

3332 is rotatably installed on the eighth support seat 3331 through a bearing and extends in a 

direction perpendicular to the second horizontal direction F2; the fourth motor 332 drives the 

second driving shaft 3332 to rotate through the fourth conveyor belt 3333; the second driving 

shaft 3332 drives a first rolling wheel 3221 in each row of rolling wheels to rotate through the 

fifth conveyor belt 3334; the first rolling wheel 3221 sequentially drives each second rolling 

wheel 3222 in each row of rolling wheels to rotate through the plurality of sixth conveyor belts 

3335.

[0110] In an embodiment, a combination of the first conveyor belt, the second conveyor 

belt, the third conveyor belt, the fourth conveyor belt, the fifth conveyor belt, and the sixth 

conveyor belt with belt pulleys may be replaced with a combination of a sprocket and a chain.

[0111] In an exemplary embodiment, as shown in FIG. 12 to FIG. 15, the second rolling 

mechanism 32 further includes: a plurality of rows of auxiliary rolling wheels 323, and each row 

of auxiliary rolling wheels 323 are rotatably installed on the sixth support seat 321 between two 

rows of rolling wheels 222. The auxiliary rolling wheel 323 is provided as an inert wheel with no
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driving function. The auxiliary rolling wheel 323 rotates under a drive of the goods while the 

goods moves on the second conveying mechanism 3, so as to keep the goods smoothly moving.

[0112] In an exemplary embodiment, as shown in FIG. 2 to FIG. 4 and FIG. 6, the 

conveying device 100 further includes: a plurality of second auxiliary rollers 82 arranged on the 

first support frame 1 outside the first longitudinal frame 211, and each second auxiliary roller 82 

is arranged parallel to an axis of the rolling wheel 222. In this way, when the goods are driven by 

the rolling wheel 322 of the second conveying mechanism 3 and pass through the auxiliary roller

82, the auxiliary roller 82 may rotatably support the goods, such that the goods may be smoothly 

conveyed to or removed from the second conveying mechanism.

[0113] In an exemplary embodiment, the second auxiliary roller 82 rotates under the 

drive of the goods during the conveying of the goods by the second conveying mechanism 2, so

as to keep the goods smoothly moving.

[0114] In an embodiment, a second blocking mechanism that may protrude over or 

contract to be lower than the horizontal support surface is provided on the first support frame 1. 

When the second conveying mechanism 3 stops conveying the goods, the second blocking 

mechanism is controlled to protrude over the horizontal support surface, so as to prevent a

further movement of the goods in the second horizontal direction; when the second conveying 

mechanism 3 conveys the goods, the second blocking mechanism is controlled to contract to be 

lower than the horizontal support surface, so as not to hinder the goods from moving in the 

second horizontal direction.

[0115] In an exemplary embodiment, as shown in FIG. 2 to FIG. 6 and FIG. 12 to FIG. 

14, the conveying device 100 further includes: a guide mechanism 9 suitable for guiding the 

second support frame 21 and the third support frame 31 to move in the vertical direction, so as to

prevent the second support frame 21 and the third support frame 31 from moving horizontally 

relative to the first support frame 1. In an exemplary embodiment, the guide mechanism 9

includes: a plurality of guide columns 91 installed on the first base of the first support frame 1 in 

the vertical direction; a plurality of first guide blocks 92 installed on the second support frame 21; 
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and a plurality of second guide blocks 93 installed on the third support frame 31. Each first guide 

block 92 is provided with a guide hole 921 matched with the guide column 91, and each second 

guide block 93 is provided with a guide hole 931 matched with the guide column 91. Both first 

moving block 92 and third moving block 93 move up and down along the guide column 91 in the 

vertical direction.

[0116] In an exemplary embodiment, one first guide block 92 and one second guide 

block 93 share one guide column 91, there is a gap between the first guide block 92 and the 

second guide block 93 in the vertical direction, and the gap is not less than a maximum height of 

a movement of the first conveying mechanism 2 or the second conveying mechanism 3 in the 

vertical direction. In this way, a movement of the first conveying mechanism 2 in the vertical 

direction or a movement of the second conveying mechanism 3 in the vertical direction do not

interfere with each other. In an alternative embodiment, each first guide block 92 and each 

second guide block 93 match with different guide columns.

[0117] In an exemplary embodiment, there is further provided with a sensor suitable for 

detecting whether the conveying device is provided with the goods, whether the goods are being 

loaded onto the conveying device, and whether the goods are being unloaded from the conveying 

device. The sensor may include any one of a weight sensor, an optical sensor, and a proximity 

switch.

[0118] For the conveying device and the inspection system according to embodiments of 

the present disclosure, the conveying device has functions of rotating and bidirectional (forward 

and backward) conveying goods such as the sea container and the air container, and may achieve 

a positioning and a smooth continuous conveying of the goods. The conveying device may be 

combined with a radiation inspection system including a CT machine so as to achieve a smooth

conveying and a calibrated positioning of the goods in different postures. The conveying device 

has characteristics of high accuracy, smooth operation, compact structure, automatic connection 

and conveying, etc., and is suitable for an aviation box CT detection system. The conveying 

device may achieve a seamless docking with an existing conveying apparatus in an 
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airport/freight station.

[0119] Those of ordinary skill in the art may understand that the above-mentioned

embodiments are exemplary, and improvements may be made by those of ordinary skill in the art.

The structures described in various embodiments may be freely combined without a conflict in 

structures or principles.

[0120] Although the present disclosure has been described with reference to the

accompanying drawings, embodiments disclosed in the accompanying drawings are intended to 

provide exemplary descriptions of preferred embodiments of the present disclosure and may not 

be construed as limiting the present disclosure. Although some embodiments of the inventive

concept of the present disclosure have been shown and described, those of ordinary skill in the

art may understand that changes may be made to these embodiments without departing from the 

principle and spirit of the general inventive concept. The scope of the present disclosure is 

defined by the claims and their equivalents.
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What is claimed is:

1. A conveying device (100), comprising:

a first support frame (1);

a first conveying mechanism (2) and a second conveying mechanism (3) which are 

installed on the first support frame; and

a switching mechanism (4) configured to selectively lift the first conveying 

mechanism or the second conveying mechanism in a vertical direction, such that the first 

conveying mechanism or the second conveying mechanism carries goods (401) and conveys the

goods in a first horizontal direction (F1) or a second horizontal direction (F2) different from the 

first horizontal direction.

2. The conveying device according to claim 1, further comprising: a fixation base (5), 

wherein the first support frame is rotatably installed on the fixation base.

3. The conveying device according to claim 1 or 2, wherein the first conveying 

mechanism or the second conveying mechanism carries and conveys the goods on a substantially 

same horizontal support surface.

4. The conveying device according to any one of claims 1 to 3, wherein the first 

horizontal direction is substantially perpendicular to the second horizontal direction.

5. The conveying device according to any one of claims 2 to 4, wherein the first 

support frame comprises:

an annular frame (11);

a first base (12,13) installed at a lower portion of the annular frame; and

a rotating ring (14) arranged on the first base and located at a center of the annular 

frame, and 
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wherein the fixation base comprises:

a second base (51) fixedly installed relative to the ground; and

a first pivot (52) fixed on the second base, wherein the rotating ring is rotatably 

installed on the first pivot.

6. The conveying device according to claim 5, further comprising: a first driving 

mechanism (6) configured to drive the rotating ring to rotate relative to the fixation base.

7. The conveying device according to claim 6, wherein the first driving mechanism 

comprises:

a first support seat (61) fixedly installed relative to the ground;

a first motor (62) installed on the first support seat; and

a first driving wheel (63) installed on a driving shaft of the first motor, wherein the 

first driving wheel (63) is in rotatable contact with the annular frame so as to drive the rotating 

ring to rotate.

8. The conveying device according to any one of claims 5 to 7, further comprising: a 

plurality of balance mechanisms (7) fixedly installed relative to the ground and rotatably 

supported at the lower portion of the annular frame at a predetermined interval, so as to keep a

transverse frame substantially parallel to a horizontal plane.

9. The conveying device according to claim 8, wherein each of the plurality of 

balance mechanisms comprises:

a second support seat (71) fixedly installed relative to the ground; and

at least one first rolling wheel (72) installed on the second support seat, wherein the 

at least one first rolling wheel rotatably supports the annular frame.
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10. The conveying device according to any one of claims 1 to 9, wherein the first 

conveying mechanism comprises:

a second support frame (21) installed on the first support frame;

a first rolling mechanism (22) installed on the second support frame and suitable 

for carrying the goods under a drive of the switching mechanism; and

a second driving mechanism (23) suitable for driving the first rolling mechanism to 

rotate relative to the second support frame, such that the first rolling mechanism pushes the 

goods to move in the first horizontal direction.

11. The conveying device according to claim 10, wherein the second conveying 

mechanism comprises:

a third support frame (31) installed on the first support frame;

a second rolling mechanism (32) installed on the third support frame and suitable 

for carrying the goods under the drive of the switching mechanism; and

a third driving mechanism (33) suitable for driving the second rolling mechanism 

to rotate relative to the third support frame, such that the second rolling mechanism pushes the 

goods to move in the second horizontal direction.

12. The conveying device according to claim 11, wherein the switching mechanism 

comprises:

a plurality of first lifting mechanisms (41) suitable for lifting the second support 

frame;

a plurality of second lifting mechanisms (42) suitable for lifting the third support 

frame; and

a fourth driving mechanism (43) configured to selectively drive the plurality of first 

lifting mechanisms to lift the second support frame, or drive the plurality of second lifting 

mechanisms to lift the third support frame.



FP230139SG

31

13. The conveying device according to claim 12, wherein the fourth driving 

mechanism comprises:

a second motor (431); and

two first driving shafts (434) configured to rotate synchronously under a drive of

the second motor, 

wherein the first lifting mechanism comprises first cams (41) installed on the two 

first driving shafts, and the second lifting mechanism comprises second cams (42) installed on 

the two first driving shafts, and

wherein the first cam and the second cam are suitable for respectively lifting the 

second support frame and the third support frame under a drive of the first driving shaft.

14. The conveying device according to claim 13, wherein the first cam and the second 

cam are configured such that:

within a first angle range of a rotation of the first driving shaft, the first rolling 

mechanism carries and conveys the goods within the horizontal support surface, a maximum 

height of the second rolling mechanism is not higher than the horizontal support surface, and the 

second rolling mechanism leaves the goods during the first rolling mechanism conveying the 

goods;

within a second angle range of the rotation of the first driving shaft, the second 

rolling mechanism carries and conveys the goods within the horizontal support surface; a 

maximum height of the first rolling mechanism is not higher than the horizontal support surface, 

and the first rolling mechanism leaves the goods during the second rolling mechanism conveying 

of the goods, and

when the rotation of the first driving shaft is transiting between the first angle range 

and the second angle range, the first rolling mechanism and the second rolling mechanism jointly 

support the goods within the horizontal support surface.
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15. The conveying device according to claim 14, wherein during the rotation of the 

first driving shaft from 0 degree to 360 degrees, the first angle range is 0 degree to 180 degrees, 

and the second angle range is 180 degrees to 360 degrees.

16. The conveying device according to claim 15, wherein each of the first cam and the 

second cam comprises a first part (411) and a second part (412), and

wherein in a cross section along a radial direction, a support surface of the first part

is a semicircular arc, a support surface of the second part is an elliptical arc along a major axis of 

an ellipse, and the semicircular arc of the first part is smoothly connected to the elliptical arc of 

the second part.

17. The conveying device according to any one of claims 13 to 16, wherein the fourth 

driving mechanism further comprises:

a first transmission mechanism (433), wherein the second motor drives the two 

first driving shafts to rotate through the first transmission mechanism; and

a plurality of third support seats (435) installed on the first support frame, wherein 

the two first driving shafts are rotatably supported on the third support seats.

18. The conveying device according to claim 17, wherein the first transmission 

mechanism comprises two first conveyor belts, and the second motor respectively drives the two 

first driving shafts to rotate through the first conveyor belts.

19. The conveying device according to any one of claims 11 to 18, wherein

the second support frame comprises:

two first longitudinal frames (211) arranged opposite to each other, and

two first transverse frames (212) arranged between the first longitudinal frames; 

and 

wherein the first rolling mechanism comprises:

a plurality of pairs of fourth support seats (221), wherein each pair of fourth 
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support seats are installed opposite to each other on the two first longitudinal frames; and

a plurality of rollers (222) arranged parallel to each other, wherein two ends of 

each of the plurality of rollers are rotatably installed on a pair of fourth support seats so as to

drive the goods to move in the first horizontal direction.

20. The conveying device according to claim 19, wherein the second driving 

mechanism comprises:

a fifth support seat (231) installed on the second support frame;

a third motor (232) installed on the fifth support seat; and

a second transmission mechanism (233), wherein the third motor drives the roller

to rotate through the second transmission mechanism.

21. The conveying device according to claim 20, wherein the second transmission 

mechanism comprises:

a second conveyor belt (233), wherein the third motor drives a driving roller 

(2221) in the plurality of rollers to rotate through the second conveyor belt; and

a plurality of third conveyor belts (234), wherein the driving roller sequentially 

drives each driven roller in the plurality of rolling drums to rotate through the plurality of third 

conveyor belts.

22. The conveying device according to any one of claims 19 to 21, further comprising:

a plurality of first auxiliary roller (81) arranged on the first support frame outside the first 

transverse frame, wherein each of the plurality of first auxiliary rollers is arranged parallel to the 

roller.

23. The conveying device according to claim 22, wherein the first auxiliary roller

rotates under a drive of the goods during the first conveying mechanism conveying the goods.

24. The conveying device according to any one of claims 19 to 23, wherein

the third support frame comprises:

two second longitudinal frames (311) arranged opposite to each other; and
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a plurality of second transverse frames (312), wherein two ends of each of the 

plurality of second transverse frames are installed between the second longitudinal frames and 

located between two adjacent rollers; and 

wherein the second rolling mechanism comprises:

a plurality of rows of sixth support seats (321), wherein each row of sixth support 

seats are installed on a second transverse frame; and

a plurality of rows of rolling wheels (322) rotatably installed on the plurality of 

rows of sixth support seats, respectively, wherein a rotation shaft of each rolling wheel extends

perpendicular to the second horizontal direction so as to drive the goods to move in the second 

horizontal direction.

25. The conveying device according to claim 24, wherein the third driving 

mechanism comprises:

a seventh support seat (331) installed on the third support frame;

a fourth motor (332) installed on the seventh support seat; and

a third transmission mechanism (333), wherein the fourth motor drives each 

rolling wheel to rotate through the third transmission mechanism.

26. The conveying device according to claim 25, wherein the third transmission 

mechanism comprises:

a plurality of eighth support seats (3331) installed at a lower portion of the second 

transverse frame;

a second driving shaft (3332) rotatably installed on the eighth support seat, 

wherein the second driving shaft extends in a direction perpendicular to the second horizontal 

direction;

a fourth conveyor belt (3333), wherein the fourth motor drives the second driving 

shaft to rotate through the fourth conveyor belt;

a fifth conveyor belt (3334), wherein the second driving shaft drives a first rolling 

wheel (3221) in each row of rolling wheels to rotate through the fifth conveyor belt; and

a plurality of sixth conveyor belts (3335), wherein the first rolling wheel

sequentially drives each second rolling wheel (3222) in each row of rolling wheels to rotate 
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through the plurality of sixth conveyor belts.

27. The conveying device according to any one of claims 24 to 26, wherein the 

second rolling mechanism further comprises: a plurality of rows of auxiliary rolling wheels (323), 

wherein each row of auxiliary rolling wheels are rotatably installed on the sixth support seat 

between two adjacent rows of rolling wheels.

28. The conveying device according to any one of claims 24 to 26, further comprising:

a plurality of second auxiliary rollers (82) arranged on the first support frame outside the first 

longitudinal frame, wherein each of the plurality of second auxiliary rollers is arranged parallel 

to an axis of the rolling wheel.

29. The conveying device according to claim 28, wherein the second auxiliary roller

rotates under a drive of the goods during the second conveying mechanism conveying the goods.

30. The conveying device according to any one of claims 11 to 29, further comprising: 

a guide mechanism (9) suitable for guiding the second support frame and the third support frame 

to move in the vertical direction.

31. The conveying device according to claim 30, wherein the guide mechanism 

comprises:

a plurality of guide columns (91) installed on the first support frame in the vertical 

direction;

a plurality of first guide blocks (92) installed on the second support frame, 

wherein each of the plurality of first guide blocks is provided with a guide hole (821) matched 

with the guide column; and

a plurality of second guide blocks (93) installed on the third support frame, 

wherein each of the plurality of second guide blocks is provided with a guide hole (931) matched

with the guide column.

32. The conveying device according to claim 31, wherein one first guide block and 
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one second guide block share one guide column, there is a gap between the first guide block and 

the second guide block in the vertical direction, and the gap is not less than a maximum height of 

a movement of the first conveying mechanism or the second conveying mechanism in the 

vertical direction.

33. The conveying device according to any one of claims 1 to 32, further comprising: 

a sensor suitable for detecting that the conveying device is provided with the goods, the goods 

are being loaded onto the conveying device and the goods are being unloaded from the 

conveying device.

34. An inspection system (1000), comprising:

an inspection channel (200);

one or two conveying devices according to any one of claims 1 to 33, wherein the 

conveying device is installed outside at least one of an entrance and an exit of the inspection 

channel so as to convey the goods into the inspection channel and/or receive the goods output 

from the inspection channel; and

an inspection device (300) configured to inspect the goods conveyed by the 

conveying device.


