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[0001] The present disclosure belongs to the field of intelligent automated storage and retrieval, 5 

and more particularly relates to a conveyor line limit stopping device and a handling method for 

goods pallet inbound and outbound. 

 

 

[0002] In an intelligent automated storage and retrieval system composed of a conveyor line and 10 

a high-bay warehouse, inbound and outbound processes of goods are generally achieved by the 

conveyor line. The existing conveyor line is controlled to be stopped through a signal from a 

photoelectric sensor. However, inconsistencies in weights or materials of goods in pallets will lead 

to deviations in stop positions of pallets on the conveyor line. As a result, when a shuttle enters the 

conveyor line to retrieve goods, a lifting plate of the shuttle cannot be directly aligned with a 15 

bottom of the goods in the pallets. This increases a risk of goods falling during handling. 

 

 

[0003] The inventive purpose is as follows: To overcome the shortcomings in the existing 

technology, the present disclosure provides a conveyor line limit stopping device and a handling 20 

method for goods pallet inbound and outbound. Pallets that carry goods with different weights or 

pallets made of different materials can be accurately stopped at the same position at each time. 

This can greatly lower a risk of goods falling during handling of a shuttle. Furthermore, the 

conveyor line limit stopping device can be applied to most scenarios for docking of the goods in 

the pallets performed through conveyor lines and has a wide range of applications. 25 

[0004] A technical solution is as follows: To achieve the above objectives, the present disclosure 

provides a conveyor line limit stopping device and a handling method for goods pallet inbound 

and outbound. The device includes a high-bay racking, a conveying mechanism, a shuttle, and 

interlaced travel tracks. The high-bay racking and the conveying mechanism are located above the 

travel tracks. The shuttle moves and travels on the travel tracks and shuttles below the high-bay 30 

racking and the conveying mechanism. A limit stopping device is arranged at one end of the 

conveying mechanism close to the high-bay racking. When a pallet is placed on a conveying 

surface, if the conveying mechanism performs forward conveying for inbound, the limit stopping 

device is in limit contact with a pallet that carries goods, and if a conveyor belt performs backward 
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conveying for outbound, a pallet presses the limit stopping device down to be below the conveying 

surface. 

[0005] Further, the conveying mechanism includes two groups of conveyor frames that are 

erected on two sides of the travel tracks in parallel; the two groups of conveyor frames are provided 

in the length direction with conveyor belts capable of performing forward and backward conveying; 5 

the limit stopping device is arranged on an inner side of any group of conveyor frame; and an 

upper surface of the limit stopping device protrudes from a conveying surface of the conveyor belt. 

[0006] Further, the limit stopping device includes a limit plate and a rotating pin; a rotating hole 

is formed in a middle portion of the limit plate; the rotating pin is fixed on a side surface of a 

conveyor frame through the rotating hole; and the limit plate is able to rotate around the rotating 10 

pin relative to the conveyor frame. 

[0007] Further, a swing adjustment slot is formed in a lower portion of the limit plate; a swing 

limit pin is arranged in the swing adjustment slot; the swing limit pin is fixed on the side surface 

of the conveyor frame through the swing adjustment slot; and when the limit plate rotates around 

the rotating pin relative to the conveyor frame, the swing limit pin slides within the swing 15 

adjustment slot and limits a rotation angle of the limit plate. 

[0008] Further, one side, close to the center of the conveyor frame, of an upper portion of the limit 

plate obliquely upwards extends to form the limit portion; one side of the limit portion close to the 

center of the conveyor frame is a vertical limit surface; one side of the limit portion away from the 

center of the conveyor frame is a transitional slope; and in an initial state, the vertical limit surface 20 

of the limit portion is higher than the conveying surface of the conveyor belt. 

[0009] Further, a hollow hole is formed in the limit portion. When the limit stopping device limits 

the pallet, the hollow hole formed in the limit portion of the limit plate can buffer an impact force 

of the pallet exerted to the limit portion. 

[0010] Further, a handling method for a shuttle inbound process for the conveyor line limit 25 

stopping device includes: 

[0011] step S1: a lift lifts and transports the pallet that carries goods onto the conveying surfaces, 

away from the high-bay racking, of the conveyor belts of the conveying mechanism; 

[0012] step S2: the conveying mechanism is turned on, and the conveyor belts perform forward 

conveying, to cause the pallet that carries goods on the conveying surfaces of the conveyor belts 30 

to move towards the high-bay racking; 

[0013] step S3: under the driving of the conveyor belts on the pallet that carries goods, when one 

side surface of a support leg on one side, close to the high-bay racking of the pallet that carries 

goods is in contact the vertical limit surface, the limit plate rotates around the rotating pin in a 
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direction in which the limit portion moves away from the center of the conveyor frame, until the 

swing limit pin is in pressing contact with an end of the swing adjustment slot away from the center 

of the conveyor frame; at the time, the vertical limit surface is in limit contact with the pallet; 

[0014] step S4: in the state of step S3, the two photoelectric detection devices arranged at the two 

ends of the conveyor frames control the driving mechanisms arranged below the conveyor frames 5 

to stop, making the conveyor belts not perform conveying; 

[0015] step S5: in the state of step S4, the shuttle is driven onto a travel track located below the 

two conveyor belts and is in limit contact with the limit plate, and at the time, a lifting plate of the 

shuttle directly faces a lower surface of the pallet that carries goods; and 

[0016] step S6: in the state of S5, the lifting plate of the shuttle rises up and jacks up the pallet 10 

that carries goods, then transports the pallet that carries goods along the travel track, and places 

the pallet that carries goods into the high-bay racking, to complete the inbound process. 

[0017] Further, a handling method for a shuttle outbound process for the conveyor line limit 

stopping device includes: 

[0018] step S7: the shuttle transports the pallet that carries goods onto the conveying surfaces at 15 

ends, close to the high-bay racking, of the conveyor belts of the conveying mechanism; 

[0019] step S8: the conveying mechanism is turned on, and the conveyor belts perform backward 

conveying, to cause the pallet that carries goods on the conveying surfaces of the conveyor belts 

to move away from the high-bay racking; 

[0020] step S9: under the driving of the conveyor belts on the pallet that carries goods, when a 20 

contour of a lower end of the support leg on one side, away from the high-bay racking, of the pallet 

that carries goods is in contact the transitional slope on the limit plate, the contour of the lower end 

of the support leg at the lower end of the pallet that carries goods presses the limit portion of the 

limit stopping device along the transitional slope; in the process, the limit plate rotates around the 

rotating pin in the direction in which the limit portion moves towards the center of the conveyor 25 

frame, until the limit plate descends below the conveying surfaces under the action of the support 

leg of the pallet that carries goods; in the process, a contour of an upper end of the limit portion is 

always in contact with the contour of the lower end of the pallet that carries goods, and the limit 

plate does not hinder the pallet that carries goods from moving together with the two conveyor 

belts; 30 

[0021] step S10: at the time, two sides, in the length direction of the conveyor frame, of the goods 

carried on the pallet block laser emitted by the laser emitting devices of the two photoelectric 

detection devices arranged at the two ends of the conveyor frames, so that the receiving devices of 

the two photoelectric detection devices do not receive the laser emitted by the laser emitting 
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devices; at the time, the photoelectric detection devices control the driving mechanisms arranged 

below the conveyor frames to stop, making the conveyor belts not perform conveying; at the time, 

a bottom of the pallet that carries goods is located right above the lifting plate of the lift; and 

[0022] step S11: afterwards, the lifting plate of the lift rises up and jacks up the pallet that carries 

goods, and lifts the pallet that carries goods to an outbound port, to complete the outbound process. 5 

[0023] Beneficial effects: The present disclosure provides a conveyor line limit stopping device 

and a handling method for goods pallet inbound and outbound. By the arrangement of the limit 

stopping device on the conveying mechanism, pallets that carry goods with different weights or 

pallets made of different materials can be accurately stopped at the same position at each time, and 

the goods outbound process will not be affected, thus ensuring that when the shuttle enters a 10 

conveyor line to pick up goods, the goods in the pallets are located in a center position of the lifting 

plate of the shuttle. This can greatly lower risks of goods deviation caused by the fact that the 

goods in the pallets are not in the center position of the lifting plate of the shuttle, and goods falling 

caused by scratching of goods during handling of the shuttle. Furthermore, the conveyor line limit 

stopping device can be applied to most scenarios for docking of the goods in the pallets performed 15 

through conveyor lines and has a wide range of applications. 
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