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Description 

 

Title of invention: TRANSPORT DEVICE 

 

Technical field 5 

[0001] 

 The present invention relates to a transport device 

that transports a plurality of trays of different types 

on which articles can be placed. 

 10 

Background Art 

[0002] 

 Conventionally, as a transport device that transports 

trays on which articles are placed, there is a transport 

device as illustrated in Japanese Patent Laid-Open No. 15 

2018-162132.  The transport device in Japanese Patent 

Laid-Open No. 2018-162132 is a tray transport system in 

an airport for transporting articles to target airplanes 

and the like.  The transport device in Japanese Patent 

Laid-Open No. 2018-162132 includes trays on which 20 

articles are placed, a transport mechanism that 

transports the trays on which the articles are placed to 

destinations, a storage mechanism that stores the trays, 

and an inspection mechanism that inspects the articles. 

[0003] 25 

 In the conventional transport device as illustrated 

in Japanese Patent Laid-Open No. 2018-162132, articles 

are transported by fixed length trays, regardless of the 

size and the like of the articles to be transported. 

[0004] 30 

 On the other hand, in the conventional transport 

device, articles placed on trays may be transported in 

states where the articles are protruding from the trays.  

Therefore, in the conventional transport device, the 

protrusion of the articles from the trays is detected by 35 
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sensors and the like arranged at positions that are 

determined according to the trays. 

 

Summary of Invention 

Technical Problem 5 

[0005] 

 However, in the conventional transport device, only 

trays of the same type are transported in the same 

transport line, and the sensors and the like that detect 

the protrusion of the articles from the trays are 10 

arranged at positions that are fixed for each type of 

tray.  Therefore, when transporting articles of different 

sizes, it has been unfortunately necessary to form a 

transport line for each type of tray corresponding to the 

size of articles to be transported, or to unify the trays 15 

to be used into trays that can transport articles of the 

maximum size, leading to the problem that articles of 

different sizes cannot be efficiently transported.  

Accordingly, a transport device is desired that can 

transport a plurality of trays of different types in a 20 

mixed condition in the same transport line. 

[0006] 

 Therefore, an object of the present invention is to 

provide a transport device that can transport a plurality 

of trays of different types in a mixed condition in the 25 

same transport line. 

 

Solution to Problem 

[0007] 

 The problem to be solved by the present invention is 30 

as described above, and solutions to the problem will be 

described next. 

 That is, a transport device of the present invention 

is a transport device that transports a plurality of 

trays of different types on which articles can be placed, 35 
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the transport device including a tray identification unit 

that identifies the types of the trays, and a protrusion 

detection unit that detects the articles placed 

protruding from the trays, wherein the tray 

identification unit identifies the types of the trays by 5 

detecting the characteristics of the trays, and the 

protrusion detection unit detects the articles according 

to the types of the trays identified by the tray 

identification unit. 

 In the above-described configuration, the protrusion 10 

detection unit detects the articles according to the 

types of trays that are identified by the tray 

identification unit based on the characteristics of the 

trays. 

[0008] 15 

 In the above-described transport device of the 

present invention, the tray identification unit 

preferably identifies the types of the trays by detecting 

the shapes of the trays. 

 In the above-described configuration, the types of 20 

the trays are identified by the shapes of the trays. 

[0009] 

 In the above-described transport device of the 

present invention, the tray identification unit 

preferably identifies the types of the trays by measuring 25 

the dimensions of the trays. 

 In the above-described configuration, the types of 

the trays are identified by the dimensions of the trays. 

[0010] 

 In the above-described transport device of the 30 

present invention, the tray identification unit 

preferably identifies the types of the trays by detecting 

identifiers provided to the trays. 
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 In the above-described configuration, the types of 

the trays are identified by the identifiers provided to 

the trays. 

[0011] 

 The above-described transport device of the present 5 

invention preferably includes a photographing unit that 

photographs the trays, and the tray identification unit 

preferably identifies the types of the trays based on 

images photographed by the photographing unit. 

 In the above-described configuration, the types of 10 

the trays are identified by the images photographed by 

the photographing unit. 

[0012] 

 In the above-described transport device of the 

present invention, the protrusion detection unit 15 

preferably detects the protrusion of the articles from 

the front and rear ends of the trays with respect to the 

transport direction of the trays. 

 In the above-described configuration, the protrusion 

of the articles from the front and rear ends of the trays 20 

is detected by the protrusion detection unit. 

[0013] 

 In the above-described transport device of the 

present invention, the protrusion detection unit 

preferably changes the detection range of the articles 25 

protruding from the front and rear ends of the trays with 

respect to the transport direction of the trays, 

according to the types of the trays identified by the 

tray identification unit. 

 In the above-described configuration, the detection 30 

range of the articles protruding from the front and rear 

ends of the trays is changed according to the types of 

the trays identified by the tray identification unit. 

 

Advantageous Effects of Invention 35 
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[0014] 

 According to the transport device of the present 

invention, the protrusion of the articles from the trays 

can be detected after identifying the types of the trays 

from the characteristics of the trays.  Therefore, even 5 

when a plurality of trays of different types are 

transported in a mixed condition, the protrusion of the 

articles from the trays can be accurately detected 

according to the types of the trays. 

 10 

Brief Description of Drawings 

[0015] 

[FIG. 1] FIG. 1 is a side view of a transport device 

according to the present invention. 

[FIG. 2] FIG. 2 is a block diagram illustrating each 15 

configuration of the transport device according to the 

present invention. 

[FIG. 3A] FIG. 3A is a plan view of a first tray, which 

is an example of a tray transported by the transport 

device according to the present invention. 20 

[FIG. 3B] FIG. 3B is a side view of the first tray, which 

is the example of the tray transported by the transport 

device according to the present invention. 

[FIG. 4A] FIG. 4A is a plan view of a second tray, which 

is another example of the tray transported by the 25 

transport device according to the present invention. 

[FIG. 4B] FIG. 4B is a side view of the second tray, 

which is another example of the tray transported by the 

transport device according to the present invention. 

[FIG. 5A] FIG. 5A is an enlarged view of a front end 30 

portion of the first tray at the time when a tray 

identification sensor of the transport device according 

to the present invention identifies the first tray. 

[FIG. 5B] FIG. 5B is an enlarged view of a front end 

portion of the second tray at the time when the tray 35 
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identification sensor of the transport device according 

to the present invention identifies the second tray. 

[FIG. 6] FIG. 6 is a flowchart for detecting the 

protrusion of articles in the trays (the first tray and 

the second tray) transported by the transport device 5 

according to the present invention. 

[FIG. 7] FIG. 7 is a side view illustrating another 

example of a detection sensor unit of the transport 

device according to the present invention. 

 10 

Description of Embodiments 

[0016] 

 A transport device 10 of the present invention will 

be described.  Note that the present invention is not 

limited to the transport device 10 illustrated below. 15 

 The transport device 10 is, for example, a device 

used in a baggage transport system that performs sorting 

and transportation of baggage (an example of "article") 

from receiving the baggage from passengers in an airport 

until the baggage is loaded onto airplanes on which the 20 

passengers are scheduled to board.  Note that the 

transport device 10 is not limited to the device used in 

the baggage transport system in the airport, and may be a 

device used in a system that performs sorting and a 

transportation of articles. 25 

[0017] 

 As illustrated in FIG. 1 and FIG. 2, the transport 

device 10 mainly includes a conveyor unit 11 for 

transporting a plurality of trays that transports a first 

tray 70 (an example of "tray") and a second tray 80 30 

(another example of "tray"), an article transport 

conveyor unit 21 that transports an article 90, a 

detection sensor unit 30 that detects the first tray 70 

and the second tray 80, and the article 90 placed on the 

first tray 70 or the second tray 80, and a controller 50 35 
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that controls the entire transport device 10.  In the 

transport device 10, the article 90 is transported by the 

article transport conveyor unit 21 provided above the 

tray transport conveyor unit 11.  Further, the article 90 

transported by the article transport conveyor unit 21 is 5 

fed from an end of the article transport conveyor unit 21 

to the first tray 70 or the second tray 80.  Accordingly, 

the article 90 is placed on the first tray 70 or the 

second tray 80 to be transported by the tray transport 

conveyor unit 11.  While the first tray 70 and the second 10 

tray 80 on which articles 90 are placed are transported 

by the tray transport conveyor unit 11, either one of the 

first tray 70 and the second tray 80 is detected, and the 

article 90 placed on the first tray 70 or the second tray 

80 is detected by the detection sensor unit 30. 15 

[0018] 

 The transport device 10 transports the first tray 70 

and the second tray 80 along a transport path.  Note that 

the trays transported by the transport device 10 are not 

limited to the first tray 70 and the second tray 80.  The 20 

first tray 70 and the second tray 80 are formed so that 

the article 90 can be placed thereon. 

[0019] 

 As illustrated in FIG. 3A and FIG. 3B, the first tray 

70 is formed into a rectangle (oblong) shape in its plan 25 

view, the length along with a front and rear direction, 

which serves as a transport direction H, being longer 

than the width in a left and right direction.  The first 

tray 70 is constituted by a tray body 71 and a pair of 

front and rear flanges 72.  The pair of front and rear 30 

flanges 72 are provided to protrude along the left and 

right direction of the tray body 71 from both ends of the 

tray body 71 in the front and rear direction.  An article 

placement portion 73 for placing the article 90 is formed 
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on an upper surface of the tray body 71 and between the 

pair of front and rear flanges 72. 

[0020] 

 As illustrated in FIG. 4A and FIG. 4B, a second tray 

80 is a rectangle (oblong) in its plan view, the length 5 

along with the front and rear direction, which serves as 

the transport direction H, being longer than the width in 

the left and right direction, and has a boat-like shape 

with four corners diagonally cut off in plan view.  The 

second tray 80 is constituted by a tray body 81 and a 10 

pair of front and rear flanges 82.  The pair of front and 

rear flanges 82 are provided to protrude along the left 

and right direction of the tray body 81 at both ends of 

the tray body 81 in the front and rear direction.  An 

article placement portion 83 for placing the article 90 15 

is formed on an upper surface of the tray body 81 and 

between the pair of front and rear flanges 82.  In the 

second tray 80, the length of the tray body 81 in the 

front and rear direction is much longer than the width of 

the tray body 81 in the left and right direction.  20 

Therefore, in a case where the four corners of the shape 

of the second tray 80 in plan view are not diagonally cut 

off, when the second tray 80 is transported in a curved 

path or the like in which the first tray 70 is stably 

transported, the four corners of the tray body 81 in plan 25 

view collide with a guide rail or the like, which is not 

illustrated.  Therefore, as illustrated in FIG. 4A, the 

second tray 80 has inclined portions 84 obtained by 

diagonally cutting off the four corners of the tray body 

81 in plan view.  By providing the inclined portions 84 in 30 

the four corners of the tray body 81 of the second tray 

80, it is possible to make the transport trajectory of 

the second tray 80 on a belt conveyor 12 similar to the 

transport trajectory of the first tray 70. 

[0021] 35 
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 As illustrated in FIG. 3A, FIG. 3B, FIG. 4A, and FIG. 

4B, in the second tray 80, the length of the tray body 81 

in the front and rear direction is formed to be longer 

than the length of the tray body 81 of the first tray 70 

in the front and rear direction.  Therefore, compared with 5 

the article 90 placed on the first tray 70, a longer 

article 90 is mainly placed on the second tray 80. 

[0022] 

 As illustrated in FIG. 5A and FIG. 5B, the flange 82 

of the second tray 80 is significantly different in shape 10 

from the flange 72 of the first tray 70.  More 

specifically, in the second tray 80, the flange 82 is 

formed to be thicker in the front and rear direction than 

the flange 72 of the first tray 70. 

[0023] 15 

 As illustrated in FIG. 1 and FIG. 2, in the tray 

transport conveyor unit 11 that transports the first tray 

70 and the second tray 80, a plurality of belt conveyors 

12 are arranged along the transport path.  The belt 

conveyor 12 is mainly constituted by a pair of belts 13 20 

that form a transport surface 13a in contact with bottom 

surfaces of both ends of the first tray 70 and the second 

tray 80 in a width direction, a belt holder 14 that holds 

the belts 13, a driving pulley 15 and a driven pulley 16 

that actuate the belts 13, and a motor 17 for rotating 25 

the driving pulley 15.  Note that the belt conveyor 12 is 

not limited to the configuration constituted by the pair 

of belts 13, and may be constituted by, for example, a 

flat belt that forms the transport surface in contact 

with the entire bottom surfaces of the first tray 70 and 30 

the second tray 80. 

[0024] 

 In the article transport conveyor unit 21 that 

transports the article 90, at least in the transport path 

near where the article 90 is fed to the first tray 70 and 35 
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the second tray 80, a plurality of belt conveyors 22 are 

arranged along the tray transport conveyor unit 11 above 

the tray transport conveyor unit 11.  The belt conveyor 22 

is mainly constituted by a flat belt 23 that forms a 

transport surface 23a for the article 90, a belt holder 5 

24 that holds the flat belt 23, a driving pulley 25 and a 

driven pulley 26 that actuate the flat belt 23, and a 

motor 27 for rotating the driving pulley 25.  In the 

article transport conveyor unit 21, an inclined conveyor 

28 is arranged at the end of the continuous belt 10 

conveyors 22.  The inclined conveyor 28 feeds the articles 

90 transported by the belt conveyors 22 to the first tray 

70 and the second tray 80 that are transported by the 

tray transport conveyor unit 11. 

[0025] 15 

 As illustrated in FIG. 1 and FIG. 2, the detection 

sensor unit 30 is provided downstream from the transport 

path of the article 90 formed by the article transport 

conveyor unit 21, and on the side of the tray transport 

conveyor unit 11.  The detection sensor unit 30 is 20 

constituted by a detection start sensor 31, an article 

detection sensor 32, detection end sensors 33 and 34, a 

tray identification sensor 35 (an example of "tray 

identification unit"), a rear upward protrusion detection 

sensor 36, a front upward protrusion detection sensor 37, 25 

rear protrusion detection sensors 38 and 39 (examples of 

"protrusion detection unit"), and front protrusion 

detection sensors 40 and 41 (examples of "protrusion 

detection unit"). 

[0026] 30 

 The detection start sensor 31 is a sensor for causing 

the article detection sensor 32 to start detection of the 

article 90.  The detection start sensor 31 is arranged on 

the side of the belt conveyor 12, and at a height that 

allows detection of a lower front end portion 71a of the 35 
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tray body 71 of the first tray 70 and a lower front end 

portion 81a of the tray body 81 of the second tray 80 

that are transported on the belt conveyor 12.  When the 

detection start sensor 31 detects the lower front end 

portion 71a of the tray body 71 of the first tray 70, and 5 

the lower front end portion 81a of the tray body 81 of 

the second tray 80, detection of the article 90 by the 

article detection sensor 32 is started. 

[0027] 

 The article detection sensor 32 detects the article 10 

90 placed on the article placement portion 73 of the 

first tray 70 or the article placement portion 83 of the 

second tray 80.  The article detection sensor 32 is 

arranged on the side of the belt conveyor 12, and at a 

height that allows detection of the article 90 placed on 15 

the article placement portion 73 of the first tray 70 or 

the article placement portion 83 of the second tray 80.  

When the article detection sensor 32 detects the article 

90, it is determined that the article 90 is placed on the 

article placement portion 73 of the first tray 70 or the 20 

article placement portion 83 of the second tray 80. 

[0028] 

 The detection end sensors 33 and 34 are sensors for 

ending the detection of the article 90 by the article 

detection sensor 32.  The detection end sensors 33 and 34 25 

are arranged on the side of the belt conveyor 12, and at 

a height that allows detection of the lower front end 

portion 71a of the tray body 71 of the first tray 70 and 

the lower front end portion 81a of the tray body 81 of 

the second tray 80 that are transported on the belt 30 

conveyor 12.  When the first detection end sensor 33 

detects the lower front end portion 71a of the tray body 

71 of the first tray 70, the detection of the article 90 

on the first tray 70 by the article detection sensor 32 

is completed.  When the second detection end sensor 34 35 
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detects the lower front end portion 81a of the tray body 

81 of the second tray 80, the detection of the article 90 

on the second tray 80 by the article detection sensor 32 

is completed. 

[0029] 5 

 The tray identification sensor 35 is a tray 

identification unit for identifying the types of trays 

transported on the belt conveyor 12.  More specifically, 

the tray identification sensor 35 identifies the second 

tray 80.  The tray identification sensor 35 is arranged on 10 

the side of the belt conveyor 12, and at a height that 

allows detection of the flange 82 of the second tray 80.  

As illustrated in FIG. 5B, the tray identification sensor 

35 is arranged at the position that allows detection of 

the flange 82 of the second tray 80 at the same time that 15 

the first detection end sensor 33 detects the lower front 

end portion 81a of the tray body 81 of the second tray 80.  

When the tray identification sensor 35 detects the flange 

82 of the second tray 80, it is determined that the tray 

transported on the belt conveyor 12 is the second tray 80.  20 

Here, as described above, the flange 82 of the second 

tray 80 is significantly different in shape from the 

flange 72 of the first tray 70.  Therefore, the tray 

identification sensor 35 indirectly identifies whether 

the tray transported on the belt conveyor 12 is the first 25 

tray 70 or the second tray 80, by detecting only the 

flange 82 of the second tray 80 that is different in 

shape from the flange 72 of the first tray 70. 

[0030] 

 The rear upward protrusion detection sensor 36 is a 30 

sensor that detects protrusion of the article 90 on an 

upper surface of the rear flange 72 of the first tray 70 

and an upper surface of the rear flange 82 of the second 

tray 80.  The rear upward protrusion detection sensor 36 

is arranged on the side of the belt conveyor 12, and at a 35 
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height that allows detection of the vicinity of the upper 

surface of the rear flange 72 of the first tray 70 and 

the vicinity of the upper surface of the rear flange 82 

of the second tray 80.  The rear upward protrusion 

detection sensor 36 is arranged spaced apart from the 5 

second detection end sensor 34 by a length that is 

substantially the same as the length between the lower 

front end portion 81a of the tray body 81 of the second 

tray 80 and the rear flange 72.  When the rear upward 

protrusion detection sensor 36 detects the article 90 on 10 

the upper surface of the rear flange 72 and the upper 

surface of the rear flange 82, it is determined that the 

article 90 placed on the first tray 70 or the second tray 

80 is protruding from the upper surface of the rear 

flange 72 or the upper surface of the rear flange 82. 15 

[0031] 

 The front upward protrusion detection sensor 37 is a 

sensor that detects the article 90 above the upper 

surface of the front flange 72 of the first tray 70 and 

the upper surface of the front flange 82 of the second 20 

tray 80.  The front upward protrusion detection sensor 37 

is arranged on the side of the belt conveyor 12, and at a 

height that allows detection of the vicinity of the upper 

surface of the front flange 72 of the first tray 70 and 

the vicinity of the upper surface of the front flange 82 25 

of the second tray 80.  The front upward protrusion 

detection sensor 37 is arranged spaced apart from the 

rear upward protrusion detection sensor 36 by a length 

that is substantially the same as the length between the 

front flange 72 and the rear flange 72 of the first tray 30 

70.  When the front upward protrusion detection sensor 37 

detects the article 90 on the upper surface of the front 

flange 72 and the upper surface of the front flange 82, 

it is determined that the article 90 placed on the first 

tray 70 or the second tray 80 is protruding from the 35 
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upper surface of the front flange 72 or the upper surface 

of the front flange 82. 

[0032] 

 The rear protrusion detection sensors 38 and 39 are 

sensors that detect the article 90 in the rear inclined 5 

portions 84 of the second tray 80.  In the transport 

device 10, in order to make the transport trajectory of 

the second tray 80 on the belt conveyor 12 similar to the 

transport trajectory of the first tray 70, the inclined 

portions 84 are formed in the four corners of the tray 10 

body 81 of the second tray 80.  As a result, in the boat-

like shaped second tray 80, it is necessary to detect 

protrusion of the article 90 from the inclined portions 

84 of the second tray 80, which is not a problem with the 

rectangular first tray 70, by the rear protrusion 15 

detection sensors 38 and 39 and the front protrusion 

detection sensors 40 and 41.  The first rear protrusion 

detection sensor 38 and the second rear protrusion 

detection sensor 39 are provided on the side of the belt 

conveyor 12.  The first rear protrusion detection sensor 20 

38 and the second rear protrusion detection sensor 39 are 

arranged at positions that are opposite each other across 

the belt conveyor 12.  The rear protrusion detection 

sensors 38 and 39 are arranged at a height that allows 

detection of the article 90 placed on the article 25 

placement portion 83 of the second tray 80, and at 

positions that allows detection of the article 90 along 

the inclination of the rear inclined portions 84 of the 

second tray 80.  When the rear protrusion detection 

sensors 38 and 39 detect the article 90 on the rear 30 

inclined portions 84 of the second tray 80, it is 

determined that the article 90 placed on the second tray 

80 is protruding from the rear inclined portions 84 of 

the second tray 80.  Note that, in FIG. 4B, although the 

rear protrusion detection sensor 38 (the rear protrusion 35 
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detection sensor 39 as well) detects the article 90 

downward from the position higher than the article 

placement portion 83 of the second tray 80, this is not a 

limitation.  The rear protrusion detection sensors 38 and 

39 may detect the article 90 upward from positions lower 5 

than the article placement portion 83 of the second tray 

80, or may detect the article 90 horizontally. 

[0033] 

 The front protrusion detection sensors 40 and 41 are 

sensors that detect the article 90 on the front inclined 10 

portions 84 of the second tray 80.  The first front 

protrusion detection sensor 40 and the second front 

protrusion detection sensor 41 are provided on the side 

of the belt conveyor 12.  The first front protrusion 

detection sensor 40 and the second front protrusion 15 

detection sensor 41 are arranged at positions that are 

opposite each other across the belt conveyor 12.  The 

front protrusion detection sensors 40 and 41 are arranged 

at a height that allows detection of the article 90 

placed on the article placement portion 83 of the second 20 

tray 80, and at positions that allow detection of the 

article 90 along the inclination of the front inclined 

portions 84 of the second tray 80.  When the front 

protrusion detection sensors 40 and 41 detect the article 

90 on the front inclined portions 84 of the second tray 25 

80, it is determined that the article 90 placed on the 

second tray 80 is protruding from the front inclined 

portions 84 of the second tray 80.  Note that, in FIG. 4B, 

although the front protrusion detection sensor 40 (the 

front protrusion detection sensor 41 as well) detects the 30 

article 90 downward from the position higher than the 

article placement portion 83 of the second tray 80, this 

is not a limitation.  The front protrusion detection 

sensors 40 and 41 may detect the article 90 upward from 

positions lower than the article placement portion 83 of 35 
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the second tray 80, or may detect the article 90 

horizontally. 

[0034] 

 The controller 50 is connected to each of the units 

(the tray transport conveyor unit 11, the article 5 

transport conveyor unit 21, and the detection sensor unit 

30) of the transport device 10, and controls each of the 

units of the transport device 10.  Note that the 

determination by each sensor of the above-described 

detection sensor unit 30 is performed by the controller 10 

50. 

[0035] 

 Protrusion detection of the article 90 on the first 

tray 70 and the second tray 80 will be described. 

 In the transport device 10, the detection sensor unit 15 

30 detects whether the article 90 is placed on the 

article placement portion 73 of the first tray 70 and the 

article placement portion 83 of the second tray 80, and 

subsequently identifies the type of the tray transported 

on the belt conveyor 12, so as to detect the protrusion 20 

of the article 90 on the first tray 70 and the second 

tray 80. 

[0036] 

 As illustrated in FIGS. 3A to 6, when the detection 

start sensor 31 detects the lower front end portion 71a 25 

of the tray body 71 of the first tray 70 or the lower 

front end portion 81a of the tray body 81 of the second 

tray 80 transported on the belt conveyor 12 (S1), the 

detection of the article 90 by the article detection 

sensor 32 is started (S2).  The article detection sensor 30 

32 detects the article 90 until the first detection end 

sensor 33 detects the lower front end portion 71a of the 

tray body 71 of the first tray 70 or the lower front end 

portion 81a of the tray body 81 of the second tray 80 

(S3). 35 
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[0037] 

 When the first tray 70 or the second tray 80 is 

transported on the belt conveyor 12, and the first 

detection end sensor 33 detects the lower front end 

portion 71a of the tray body 71 of the first tray 70 or 5 

the lower front end portion 81a of the tray body 81 of 

the second tray 80 (S4), the tray identification sensor 

35 identifies the type of the tray transported on the 

belt conveyor 12.  More specifically, whether or not the 

tray transported on the belt conveyor 12 is the second 10 

tray 80 is determined by the detection of the tray 

identification sensor 35 (S5). 

[0038] 

 When it is determined that the tray transported on 

the belt conveyor 12 is not the second tray 80 (S5 - No), 15 

that is, when it is identified that the tray transported 

on the belt conveyor 12 is the first tray 70, the article 

detection sensor 32 ends the detection of the article 90 

(S6).  When the detection of the article 90 by the article 

detection sensor 32 ends (S6), the rear upward protrusion 20 

detection sensor 36 and the front upward protrusion 

detection sensor 37 start the detection of the article 90, 

so as to determine the protrusion of the article 90 from 

the upper surfaces of both the front and rear flanges 72 

of the first tray 70 (S7).  When it is determined that the 25 

article 90 is protruding from the upper surfaces of the 

flanges 72 (S7 - Yes), transportation of the first tray 

70 is stopped (S8), and a fact that the article 90 is 

protruding from the upper surfaces of the flanges 72 is 

displayed as an abnormality on a monitor, which is not 30 

illustrated (S9).  Further, when the protrusion of the 

article 90 from the upper surfaces of the flanges 72 are 

corrected by an operator, the transportation of the first 

tray 70 is restarted (S10).  When it is determined that 

the article 90 is not protruding from the upper surfaces 35 
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of the flanges 72 (S7 - No), the first tray 70 is 

transported on the belt conveyor 12 as it is. 

[0039] 

 On the other hand, when by the detection of the tray 

identification sensor 35 it is determined that the tray 5 

transported on the belt conveyor 12 is the second tray 80 

(S5 - Yes), the detection of the article 90 by the 

article detection sensor 32 is continuously performed 

(S11).  Further, when the front upward protrusion 

detection sensor 37 starts the detection of the article 10 

90, the protrusion of the article 90 from the upper 

surface of the front flange 82 of the second tray 80 is 

determined (S12).  When it is determined that the article 

90 is protruding from the upper surface of the front 

flange 82 (S12 - Yes), the transportation of the second 15 

tray 80 is stopped (S13), and a fact that the article 90 

is protruding from the upper surface of the flange 82 is 

displayed as an abnormality on the monitor, which is not 

illustrated (S14).  Further, when the protrusion of the 

article 90 is corrected by the operator, the 20 

transportation of the second tray 80 is restarted (S15). 

[0040] 

 On the other hand, in a case where it is determined 

that the article 90 is not protruding from the upper 

surface of the front flange 82 (S12 - No), when the 25 

second tray 80 is transported on the belt conveyor 12, 

and the second detection end sensor 34 detects the lower 

front end portion 81a of the tray body 81 of the second 

tray 80 (S16), the detection of the article 90 on the 

second tray 80 by the article detection sensor 32 ends 30 

(S17).  Additionally, at the same time, when the rear 

upward protrusion detection sensor 36, the rear 

protrusion detection sensors 38 and 39, and the front 

protrusion detection sensors 40 and 41 start the 

detection of the article 90, the protrusion of the 35 
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article 90 from the upper surface of the rear flange 82 

of the second tray 80, the rear inclined portions 84 of 

the second tray 80, and the front inclined portions 84 of 

the second tray 80 is determined (S18).  When it is 

determined that the article 90 is protruding from at 5 

least one of the upper surface of the rear flange 82 of 

the second tray 80, the rear inclined portions 84 of the 

second tray 80, and the front inclined portions 84 of the 

second tray 80 (S18 - Yes), the transportation of the 

second tray 80 is stopped (S13), and a fact that the 10 

article 90 is protruding from at least one of the upper 

surface of the rear flange 82, the rear inclined portions 

84 of the second tray 80, and the front inclined portions 

84 of the second tray 80 is displayed as an abnormality 

on the monitor, which is not illustrated (S14).  Further, 15 

when the protrusion of the article 90 is corrected by the 

operator, the transportation of the second tray 80 is 

restarted (S15).  When it is determined that the article 

90 is not protruding from any of the upper surface of the 

rear flange 82 of the second tray 80, the rear inclined 20 

portions 84 of the second tray 80, and the front inclined 

portions 84 of the second tray 80 (S18 - No), the second 

tray 80 is transported on the belt conveyor 12 as it is. 

[0041] 

 In this manner, in the transport device 10, the 25 

detection range of the article 90 protruding from the 

front and rear ends of a tray is changed according to the 

type (the first tray 70 or the second tray 80) of the 

tray identified by the tray identification sensor 35.  

More specifically, when the tray identification sensor 35 30 

identifies the first tray 70, the protrusion of the 

article 90 on the upper surfaces of the front and rear 

flanges 72 of the first tray 70 is detected.  On the other 

hand, when the tray identification sensor 35 identifies 

the second tray 80, in addition to the protrusion of the 35 
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article 90 on the upper surfaces of the front and rear 

flanges 82 of the second tray 80, the protrusion of the 

article 90 on the front and rear inclined portions 84 of 

the second tray 80 is detected. 

[0042] 5 

 As described above, according to the present 

embodiment, after identifying the type of a tray from the 

shapes of the flanges of the tray (the shapes of the 

flanges 82 of the second tray 80), the protrusion of the 

article 90 from the first tray 70 and the second tray 80 10 

can be detected.  Therefore, even when the first tray 70 

and the second tray 80 of different types are transported 

in a mixed condition, the protrusion of the article 90 

from the first tray 70 and the second tray 80 can be 

accurately detected according to the types of the trays. 15 

[0043] 

 Note that, in the present embodiment, although the 

article 90 placed on the article placement portion 73 of 

the first tray 70 or the article placement portion 83 of 

the second tray 80 is detected by one article detection 20 

sensor 32, this is not a limitation.  As illustrated in 

FIG. 7, a plurality of (three in FIG. 7) article 

detection sensors 32a, 32b, and 32c may detect the 

article 90 placed on the article placement portion 73 of 

the first tray 70 or the article placement portion 83 of 25 

the second tray 80.  In this case, the article detection 

sensors 32a, 32b, and 32c are arranged along the side of 

the belt conveyor 12 at a height that allows detection of 

the article 90 placed on the article placement portion 73 

of the first tray 70 or the article placement portion 83 30 

of the second tray 80. 

[0044] 

 In this case, when the detection start sensor 31 

detects the lower front end portion 71a of the tray body 

71 of the first tray 70 or the lower front end portion 35 
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81a of the tray body 81 of the second tray 80, the front 

upward protrusion detection sensor 37 detects whether or 

not the article 90 exists on the upper surface of the 

front flange 72 of the first tray 70 or the upper surface 

of the front flange 82 of the second tray 80.  At the same 5 

time, the article detection sensors 32a, 32b, and 32c 

start the detection of the article 90 placed on the 

article placement portion 73 of the first tray 70 or the 

article placement portion 83 of the second tray 80. 

[0045] 10 

 When the first tray 70 or the second tray 80 is 

transported on the belt conveyor 12, and the second 

detection end sensor 34 detects the lower front end 

portion 71a of the tray body 71 of the first tray 70 or 

the lower front end portion 81a of the tray body 81 of 15 

the second tray 80, the article detection sensors 32a, 

32b, and 32c complete the detection of the article 90 

placed on the article placement portion 73 of the first 

tray 70 or the article placement portion 83 of the second 

tray 80, and at the same time, the tray identification 20 

sensor 35 identifies whether the tray transported on the 

belt conveyor 12 is the first tray 70 or the second tray 

80. 

[0046] 

 When the tray identification sensor 35 determines 25 

that the tray is the first tray 70, a first rear upward 

protrusion detection sensor 36a detects whether or not 

the article 90 exists on the upper surface of the rear 

flange 72 of the first tray 70.  When the tray 

identification sensor 35 determines that the tray is the 30 

second tray 80, a second rear upward protrusion detection 

sensor 36b detects whether or not the article 90 exists 

on the upper surface of the rear flange 82 of the second 

tray 80.  At the same time, the rear protrusion detection 

sensors 38 and 39, and the front protrusion detection 35 
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sensors 40 and 41 detect whether or not the article 90 

exists on the rear inclined portions 84 of the second 

tray 80, and the front inclined portions 84 of the second 

tray 80. 

[0047] 5 

 In this manner, since the article detection sensors 

32a, 32b, and 32c detect the article 90 placed on the 

article placement portion 73 of the first tray 70 or the 

article placement portion 83 of the second tray 80, the 

range of the sensors installed on the side of the belt 10 

conveyor 12 can be narrowed.  Therefore, the detection 

sensor unit 30 can be made compact. 

[0048] 

 Additionally, in the present embodiment, although the 

tray identification sensor 35 identifies the types of the 15 

trays by detecting the difference in shape between the 

flange 72 of the first tray 70 and the flange 82 of the 

second tray 80, this is not a limitation.  For example, 

the tray identification sensor 35 may identify the types 

of the trays by detecting the difference in shape between 20 

other portions other than the flanges (the flanges 72 and 

the flanges 82) of the tray body 71 of the first tray 70 

and the tray body 81 of the second tray 80.  More 

specifically, a projecting portion is formed only in the 

tray body 81 of the second tray 80, and the second tray 25 

80 is identified by detecting the projecting portion by 

the tray identification sensor 35. 

[0049] 

 Further, the types of the trays may be identified by 

measuring the dimensions of the tray body 71 of the first 30 

tray 70 and the tray body 81 of the second tray 80 by the 

tray identification sensor 35.  For example, the types of 

the trays are identified by measuring the lengths of the 

tray body 71 of the first tray 70 and tray body 81 of the 
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second tray 80 in a front and rear length direction by 

the tray identification sensor 35. 

[0050] 

 Further, an identifier, such as a barcode, a QR Code 

(registered trademark), or an RFID (Radio Frequency 5 

Identification), may be attached to the first tray 70 and 

the second tray 80, and the types of the trays may be 

identified by reading the identifier by a reading unit 

provided around the belt conveyor 12.  For example, a 

barcode that allows identification of each tray is 10 

attached to each of the first tray 70 and the second tray 

80, and the first tray 70 and the second tray 80 are 

identified by reading the barcode by a barcode reader 

provided on the side of the belt conveyor 12. 

[0051] 15 

 Further, a camera (an example of "photographing 

unit") that photographs the first tray 70 and the second 

tray 80 may be provided on the side of the belt conveyor 

12, above the belt conveyor 12, or the like, and the 

types of the trays may be identified based on an image 20 

photographed by the camera.  For example, the camera is 

provided above the belt conveyor 12, and the first tray 

70 and the second tray 80 are identified by analyzing the 

image photographed by the camera from above the first 

tray 70 and the second tray 80. 25 

[0052] 

 Additionally, in the present embodiment, although the 

types (the first tray 70 and the second tray 80) of the 

trays transported on the belt conveyor 12 are identified 

by identifying only the second tray 80 by the tray 30 

identification sensor 35, this is not a limitation.  The 

types of the trays may be identified by identifying only 

the first tray 70 by the tray identification sensor 35. 

[0053] 
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 Additionally, in the present embodiment, although 

when the rear upward protrusion detection sensor 36, the 

front upward protrusion detection sensor 37, the rear 

protrusion detection sensors 38 and 39, and the front 

protrusion detection sensors 40 and 41 detect the 5 

protrusion of the article 90, the transportation of the 

first tray 70 or the second tray 80 is stopped, this is 

not a limitation.  When the protrusion of the article 90 

is detected, the corresponding first tray 70 or second 

tray 80 may be guided to another transport path (for 10 

example, a dedicated conveyor unit that transports only a 

tray in which the protrusion of the article 90 has been 

detected), without being stopped on the tray transport 

conveyor unit 11 (the belt conveyor 12), the protrusion 

of the article 90 may be corrected, and thereafter, the 15 

corresponding first tray 70 or second tray 80 may be 

merged again into the tray transport conveyor unit 11 

(the belt conveyor 12).  With such a configuration, since 

a tray in which the protrusion of the article 90 has been 

detected is not stopped on the tray transport conveyor 20 

unit 11 (the belt conveyor 12), it is possible to 

continue transportation of the subsequent trays, without 

stopping the transportation. 

[0054] 

 Additionally, in the present embodiment, although the 25 

detection start sensor 31 is arranged at the height that 

allows detection of the lower front end portion 71a of 

the first tray 70 and the lower front end portion 81a of 

the second tray 80 that are transported on the belt 

conveyor 12, this is not a limitation.  The article 30 

detection sensor 32 may be at a position that allows 

starting the detection of the article 90 on the first 

tray 70 and the second tray 80 at the timing when the 

detection start sensor 31 detects the first tray 70 and 

the second tray 80. 35 
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[0055] 

 Additionally, in the present embodiment, although the 

protrusion of the article 90 from the upper surface of 

the front flange 82 of the second tray 80, and the 

protrusion of the article 90 from the upper surface of 5 

the rear flange 82 of the second tray 80 are separately 

detected at different timings (after the first detection 

end sensor 33 detects the second tray 80 (S4), and after 

the second detection end sensor 34 detects the second 

tray 80 (S16)), this is not a limitation.  For example, at 10 

any timing of the timing when the detection start sensor 

31 detects the second tray 80, the timing when the first 

detection end sensor 33 detects the second tray 80, or 

the timing when the second detection end sensor 34 

detects the second tray 80, the protrusion of the article 15 

90 from the upper surface of the front flange 82 of the 

second tray 80, and the protrusion of the article 90 from 

the upper surface of the rear flange 82 of the second 

tray 80 may be detected at the same time. 

[0056] 20 

 Additionally, in the present embodiment, although the 

detection of the article 90 by the rear upward protrusion 

detection sensor 36 and the front upward protrusion 

detection sensor 37 (S7, S12) is performed after the tray 

identification sensor 35 detects the second tray 80 (S5), 25 

this is not a limitation.  For example, it may be 

performed at the same time when the first detection end 

sensor 33 detects the first tray 70 or the second tray 80 

(S4), and the tray identification sensor 35 detects the 

second tray 80 (S5).  That is, when the first detection 30 

end sensor 33 detects the first tray 70 or the second 

tray 80, the identification of the tray, and the 

detection of the protrusion of the article 90 from the 

upper surfaces of the flanges of the tray may be started 

at the same time. 35 
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Reference Signs List 

[0057] 

 10 Transport Device 

 35 Tray Identification Sensor (Tray Identification 5 

Unit) 

 38 First Rear Protrusion Detection Sensor (Protrusion 

Detection Unit) 

 39 Second Rear Protrusion Detection Sensor 

(Protrusion Detection Unit) 10 

 40 First Front Protrusion Detection Sensor 

(Protrusion Detection Unit) 

 41 Second Front Protrusion Detection Sensor 

(Protrusion Detection Unit) 

 70 First Tray (Tray) 15 

 80 Second Tray (Tray) 

 90 Article 
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Claims 

 

[Claim 1] 

 A transport device that transports a plurality of 

trays of different types on which articles can be placed, 5 

the transport device comprising: 

 a tray identification unit that identifies the types 

of the trays; and 

 a protrusion detection unit that detects the articles 

placed protruding from the trays, 10 

 wherein the tray identification unit identifies the 

types of the trays by detecting characteristics of the 

trays, and 

 the protrusion detection unit detects the articles 

according to the types of the trays identified by the 15 

tray identification unit. 

[Claim 2] 

 The transport device according to claim 1, 

 wherein the tray identification unit identifies the 

types of the trays by detecting shapes of the trays. 20 

[Claim 3] 

 The transport device according to claim 1 or claim 2, 

 wherein the tray identification unit identifies the 

types of the trays by measuring dimensions of the trays. 

[Claim 4] 25 

 The transport device according to claim 1, 

 wherein the tray identification unit identifies the 

types of the trays by detecting identifiers provided to 

the trays. 

[Claim 5] 30 

 The transport device according to claim 1, 

comprising: 

 a photographing unit that photographs the trays, 
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 wherein the tray identification unit identifies the 

types of the trays based on images photographed by the 

photographing unit. 

[Claim 6] 

 The transport device according to claim 1, 5 

 wherein the protrusion detection unit detects 

protrusion of the articles from front and rear ends of 

the trays with respect to a transport direction of the 

trays. 

[Claim 7] 10 

 The transport device according to claim 1, 

 wherein the protrusion detection unit changes a 

detection range of the articles protruding from front and 

rear ends of the trays with respect to a transport 

direction of the trays, according to the types of the 15 

trays identified by the tray identification unit. 

  


