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[DESCRIPTION] 

[Title of Invention] 

APPARATUS FOR INSPECTING PLATE-LIKE BODIES 

 

[Technical Field] 

[0001] 

The present invention relates to an apparatus for 

inspecting plate-like bodies. 

 

[Background Art] 

[0002] 

Conventionally, plate-like bodies that are plate-like 

materials have been widely used industrially such as 

for semiconductor substrates, glass substrates, or 

surface members for construction such as gypsum 

boards. 

[0003] 

Methods and apparatuses for inspecting surfaces of 

such plate-like bodies have been studied in order to 

evaluate defects such as surface cracks, surface 

flatness, or the like. 

[0004] 

For example, Patent document 1 discloses a surface-

defect inspecting apparatus for plate-like substrates, 

and the surface-defect inspecting apparatus includes 

a conveying mechanism to convey a target substrate to 

be inspected, across tapered rollers facing each 

other, where tapered rollers in each roller set are 

aligned at predetermined intervals in a conveyance 

direction, such that smaller diameter-side ends of 

given tapered rollers are opposed to each other, and 

each detection space is set between given tapered 

rollers.  The surface-defect inspecting apparatus 



-2- 

also includes an air floating mechanism disposed in 

an area corresponding to a predetermined width that 

is set with respect to a midpoint between given 

tapered rollers in each roller set, where the air 

floating mechanism is provided beyond detection 

spaces.  The air floating mechanism floats a middle 

portion of the conveyed target substrate in the 

conveyance direction, when the air is ejected from 

the bottom of the target substrate.  Further, the 

surface-defect inspecting apparatus includes units to 

optically and continuously detect a surface condition 

of the target substrate to pass through a given 

detection space, in a one-dimensional direction 

perpendicular to the conveyance direction.  

 

[Citation List] 

[Patent document] 

[0005] 

 Patent document 1: Japanese Unexamined Patent 

Application Publication No. H11-148902 

 

[Summary] 

[0006] 

However, in the surface-defect inspecting apparatus 

disclosed in Patent document 1, a light source for 

emission and a one-dimensional CCD camera are 

disposed above a given target substrate to be 

conveyed, and a top of the given target substrate is 

inspected. 

[0007] 

Further, although defects such as cracks in one or 

more side surfaces or corners of plate-like bodies 

are likely to occur, it may be difficult for the 
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surface-defect inspecting apparatus disclosed in 

Patent document 1 to suitably inspect one or more 

side surfaces or corners of a plate-like body.  In 

particular, when a plate-like body, such as a gypsum 

board, in which coating materials are respectively 

disposed on top and bottom sides is used, the 

surface-defect inspecting apparatus disclosed in 

Patent document 1 cannot perform observation through 

the top and bottom of the plate-like body, due to the 

coating materials, and consequently it may be 

difficult to detect a defect or the like in a given 

side surface or corner of the plate-like body. 

[0008] 

In view of the above problem in the related art, 

according to one aspect of the present invention, an 

object of the present invention is to provide an 

apparatus for inspecting plate-like bodies that can 

detect a defect of a side surface of a plate-like 

body in which coating materials are disposed on top 

and bottom sides. 

[0009] 

In order to solve the problem described above, 

according to one embodiment of the present invention, 

an apparatus for inspecting plate-like bodies to 

inspect a side surface of a plate-like body with 

sheeted coating materials on a top side and bottom 

side of the plate-like body, is provided.  The 

apparatus includes: 

 at least one light emitting unit configured to 

irradiate the side surface of the plate-like body 

with light; 

 at least one light receiving unit configured to 

receive light reflected with respect to the side 
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surface of the plate-like body; 

 a conveying unit configured to move at least one 

among the light emitting unit and the plate-like body 

and to vary a position of the light on the side 

surface of the plate-like body, emitted by the light 

emitting unit; and 

 a determining unit configured to determine 

whether the side surface of the plate-like body has a 

defect, by using the light emitted by the light 

emitting unit, upon occurrence of a condition under 

which the conveying unit varies the position of the 

light, on the side surface of the plate-like body, 

emitted by the light emitting unit. 

 

[Advantageous Effects of Invention] 

[0010] 

According to one embodiment of the present invention, 

an apparatus for inspecting plate-like bodies that 

can detect a defect of a side surface of a plate-like 

body in which coating materials are disposed on top 

and bottom sides, can be provided. 

 

[Brief Description of Drawings] 

[0011] 

[Fig. 1] 

Fig. 1 is a diagram for describing a plate-like body 

to be able to be suitably used for an apparatus for 

inspecting plate-like bodies according to one or more 

embodiments of the present invention; 

[Fig. 2] 

Fig. 2 is a diagram for describing an example of the 

configuration of the apparatus for inspecting plate-

like bodies according to a first embodiment of the 
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present invention; 

[Fig. 3] 

Fig. 3 is a diagram for describing an example of the 

configuration of the apparatus for inspecting plate-

like bodies according to a second embodiment of the 

present invention; and 

[Fig. 4] 

Fig. 4 is a diagram for describing an example of the 

configuration of the apparatus for inspecting plate-

like bodies according to a third embodiment of the 

present invention. 

 

[Description of embodiments] 

[0012] 

Embodiments of the present invention will be 

described below with reference to the drawings.  The 

present invention is not limited to the embodiments 

below, and various modifications and substitutions to 

the embodiments can be made without departing from a 

scope of the present invention. 

[Apparatus for inspecting plate-like bodies] 

One example of the configuration of an apparatus for 

inspecting plate-like bodies according to the present 

embodiment will be described. 

[0013] 

The apparatus for inspecting plate-like bodies 

according to the present embodiment relates to an 

apparatus for inspecting plate-like bodies to inspect 

a side surface of a plate-like body with coating 

materials disposed on a top side and bottom side of 

the plate-like body.  Such an apparatus can include 

the following members. 
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[0014] 

At least one light emitting unit configured to 

irradiate a side surface of a plate-like body with 

light. 

[0015] 

At least one light receiving unit configured to 

receive light reflected with respect to a side 

surface of a plate-like body. 

 A conveying unit configured to move at least one 

among a light emitting unit and a plate-like body and 

to vary a position of light, on a side surface of the 

plate-like body, emitted by a light emitting unit. 

 A determining unit configured to determine 

whether a side surface of a plate-like body has a 

defect, by using light emitted by a light emitting 

unit, upon occurrence of a condition under which a 

conveying unit varies a position of light, on the 

side surface of the plate-like body, emitted by the 

light emitting unit. 

[0016] 

First, an example of the configuration of the plate-

like body to be able to be suitably used for the 

apparatus for inspecting plate-like bodies according 

to the present embodiment will be described. 

[0017] 

As illustrated in Fig. 1, a plate-like body 10 can be 

plate-shaped.  The plate-like body 10 can have 

sheeted coating materials 111 and 112 that are 

respectively provided on a top and bottom of the 

plate-like body.  The plate-like body 10 can have a 

core 12 between the sheeted coating materials 111 and 

112. 
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[0018] 

Note that in Fig. 1, the example in which the sheeted 

coating materials 111 and 112 are disposed on the top 

and bottom of the core 12, is illustrated.  However, 

the example is not limited to such a manner, and at 

least a portion of each of the sheeted coating 

materials 111 and 112 may be disposed so as to be 

embedded in the core 12.  Further, the sheeted 

coating materials 111 and 112 need not be included in 

an end product.  The sheeted coating materials are 

sufficient as long as they are disposed when 

detection is performed using the apparatus for 

inspecting plate-like bodies according to the present 

embodiment.  In such a manner, each of the sheeted 

coating materials 111 and 112 includes a protective 

sheet or the like to be disposed for surface 

protection in a manufacturing process. 

[0019] 

The plate-like body 10 has side surfaces 13.  In the 

case of the plate-like body 10 illustrated in Fig. 1, 

the side surfaces 13 include a first side surface 131, 

a second side surface 132 located opposite the first 

side surface 131, a third side surface 133, and a 

fourth side surface 134 located opposite the third 

side surface 133. 

[0020] 

Further, corners 14 are provided at both edges of a 

given side surface 13 in a longitudinal direction 

(width direction) thereof.  Specifically, for example, 

a first corner 141, a second corner 142, a third 

corner 143, and a fourth corner 144 can be provided. 

[0021] 

Note that in Fig. 1, the example of the plate-like 
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body 10 having a cuboid shape is illustrated.  

However, as long as the plate-like shape is formed, 

the shape of the plate-like body 10 is not limited to 

the manner described above. 

[0022] 

As described above, when the sheeted coating members 

111 and 112 are respectively disposed on the top and 

bottom sides of the plate-like body 10, and the 

plate-like body 10 is plate-shaped, types of the 

plate-like body 10 are not particularly restricted.  

For example, the types of the plate-like body 10 

include various building face materials, and the like.  

One or more plate-like bodies 10 include one or more 

types selected from among, for example, a glass mat 

gypsum board, a gypsum board containing a non-woven 

gypsum fiberglass fabric, a gypsum board specified by 

JIS A 6901 (2014), a gypsum board that is lighter or 

heavier than a gypsum board specified by JIS A 6901 

(2014) (hereinafter, a given gypsum board specified 

by JIS, and a given gypsum board that is lighter or 

heavier than a gypsum board specified by JIS are 

collectively referred to as “gypsum boards”), and the 

like. 

[0023] 

The size of the plate-like body 10 is not 

particularly restricted, and can be set to any size.  

When the plate-like body 10 is a gypsum board, the 

thickness of the gypsum board preferably complies 

with the standards specified by JIS A 6901 (2014). 

[0024] 

When the standards specified by JIS A 6901 (2014) are 

met, it means that the thickness of the plate-like 

body 10 is within any range among a range between 9.5 
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mm and 10.0 mm, a range between 12.5 mm and 13.0 mm, 

a range between 15.0 mm and 15.5 mm, a range between 

16.0 mm and 16.5 mm, a range between 18.0 mm and 18.5 

mm, a range between 21.0 mm and 21.5 mm, and a range 

between 25.0 mm and 25.5 mm. 

(First embodiment) 

Hereafter, an example of the configuration of the 

apparatus for inspecting plate-like bodies according 

to the present embodiment will be described with 

reference to Fig. 2.  Fig. 2 is a top view of an 

apparatus 20 for inspecting plate-like bodies 

according to the present embodiment. 

[0025] 

As illustrated in Fig. 2, the apparatus 20 for 

inspecting plate-like bodies according to the present 

embodiment can include light emitting units 21 each 

of which irradiates a given side surface 13 of the 

plate-like body 10 with light, and can include light 

receiving units 22 each of which receives light 

reflected with respect to a given side surface 13 of 

the plate-like body 10. 

[0026] 

The configuration of each light emitting unit 21 is 

not particularly restricted.  As the light emitting 

units 21, various light emitting units each of which 

emits light having a wavelength and intensity to 

allow the light to be reflected with respect to a 

given side surface 13 of the plate-like body 10, can 

be used.  That is, the various light emitting units 

can be adopted as the light emitting units 21.  Note, 

however, that in particular, intensity of light to be 

emitted by each light emitting unit 21 is preferably 

increased in order to detect defects accurately.  For 
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example, a laser oscillator such as a semiconductor 

laser can be used as each light emitting unit 21. 

[0027] 

As described above, the wavelength of light to be 

emitted by each light emitting unit 21 is not 

particularly restricted.  For example, as such light, 

light of any wavelength, among an ultraviolet range, 

a visible range, and an infrared range, may be used.  

From the viewpoint of reducing the energy required 

for detection and performing measurement accurately, 

infrared light is preferably used as light to be 

emitted by the light emitting unit 21. 

[0028] 

The configuration of each light receiving unit 22 is 

not particularly restricted.  As long as each light 

receiving unit 22 can receive light that is emitted 

by a given light emitting unit 21 and that is 

reflected with respect to a given side surface 13 of 

the plate-like body 10, it is sufficient.  In such a 

manner, the configuration of each light receiving 

unit 22 can be selected based on a given wavelength 

of light to be emitted by a given light emitting unit 

21, an evaluation index used in a determining unit, 

as described below, or the like.  One or more light 

receiving units 22 can include one or more types of 

light receiving elements selected from among, for 

example, a photoelectric tube, a photomultiplier, a 

phototransistor, a photodiode, a photoconductive cell, 

an image sensor, a thermocouple for radiation, a 

thermopile, and the like. 

[0029] 

Note that in Fig. 2, although a given light emitting 

unit 21 and a given light receiving unit 22 are 
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illustrated as separate members, the given light 

emitting unit 21 and the given light receiving unit 

22 can be also used as a single member in which the 

given light emitting unit 21 and the given light 

receiving unit 22 are integrated. 

[0030] 

A position of light, on a given side surface 13 of 

the plate-like body 10, to be emitted by each light 

emitting unit 21 is not particularly restricted.  In 

this regard, in general, when a given side surface 13 

of the plate-like body 10 has a defect, a middle 

portion of the given side surface 13 of the plate-

like body 10 in a thickness direction thereof also 

has a defect.  In light of the point described above, 

a given light emitting unit 21 preferably emits light 

so as to cover the middle portion of a given side 

surface of a given plate-like body in the thickness 

direction thereof, for example. 

[0031] 

The shape of light on a given side surface 13 of the 

plate-like body 10 to be emitted by a given emitting 

unit 21 is not particularly restricted.  For example, 

linear light on a given side surface 13 of the plate-

like body 10 along the thickness direction thereof, 

or circular light can be set. 

[0032] 

Note that an angle θ21 set between a path of light 

emitted by a given light emitting unit 21, toward a 

given side surface 13 of the plate-like body 10, as 

represented by the dashed line in Fig. 2, and the 

given side surface 13 of the plate-like body 10, is 

not particularly restricted, and the angle can be 

adjusted under a condition or the like under which 
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measurement is performed using light emitted by the 

given light emitting unit 21.  For example, such an 

angle is preferably given by 30° ≦ θ21 ≦ 150°, more 

preferably 45° ≦ θ21 ≦ 135°, and even more preferably 

75° ≦ θ21 ≦ 105°. 

[0033] 

In such a manner, when the position of light, on a 

given side surface 13 of the plate-like body 10, 

emitted by a given light emitting unit 21 varies, a 

defect of the given side surface 13 of the plate-like 

body 10 can be detected.  Specifically, for example, 

the position of light emitted by a given light 

emitting unit 21 can be varied along the longitudinal 

direction (width direction) of the first side surface 

131 or the second side surface 132, among the side 

surfaces 13 of the plate-like body.  In other words, 

scanning can be performed.  In this case, for example, 

by varying the position where a given light emitting 

unit 21 emits light, from the first corner 141 that 

is provided at one edge of the first side surface 131, 

to the second corner 142 that is at another edge 

thereof, the entire first side surface 131 can be 

inspected.  For example, by varying the position 

where a given light emitting unit 21 emits light, 

from the third corner 143 that is provided at one 

edge of the second side surface 132, to the fourth 

corner 144 that is at another edge thereof, the 

entire second side surface 132 can be inspected. 

[0034] 

In such a manner, the apparatus 20 for inspecting 

plate-like bodies according to the present embodiment 

can include one or more conveying units to move at 

least one among the light emitting units 21 and a 
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given plate-like body 10 to thereby vary the position 

of light on a given side surface 13 of the plate-like 

body 10, emitted by a given light emitting unit 21. 

[0035] 

An example of a given conveying unit includes a 

conveying unit 23 for conveying the plate-like body 

10.  One or more conveying units 23 for conveying the 

plate-like body 10 can include one or more types 

selected from among, for example, a roll conveyor 

illustrated in Fig. 2, a belt conveyor, a chain 

conveyor, and the like.  The conveying unit 23 can 

convey the plate-like body 10 in a direction 

expressed by the arrow A illustrated in Fig. 2, or a 

direction opposite the direction expressed by the 

arrow A. 

[0036] 

Note that the one or more conveying units for 

conveying the plate-like body 10 is not limited to 

being one type.  For example, a combination of two or 

more types of units such as a combination of a roll 

conveyor and a belt conveyor can be also used 

depending on installation locations of one or more 

conveying units. 

[0037] 

Given conveying units include conveying units 24 each 

of which conveys a given light emitting unit 21.  One 

or more conveying units for conveying a given light 

emitting unit 21 can include a combination of one or 

more types of sliders, selected from among a linear 

rail (linear guide), a linear shaft, and the like, 

and one or more types of drive units selected from 

among a linear bush, a linear motor, a motor, and the 

like.  Note that a fixed positional relationship 
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between a given light emitting unit 21 and a given 

light receiving unit 22 is preferably maintained, and 

thus, when each conveying unit 24 for conveying a 

given light emitting unit 21 is provided, a conveying 

unit for conveying a given light receiving unit 22 

can be also provided accordingly.  Each conveying 

unit 24 for conveying a given light emitting unit 21 

can also convey a given light receiving unit 22, as 

well as the given light emitting unit 21. 

[0038] 

In such a manner, when one or more conveying units 

are provided, and at least one among a given light 

emitting unit 21 and the plate-like body 10 is moved 

to thereby vary, along the longitudinal direction of 

the plate-like body 10, a given position of light on 

a given side surface 13 of the plate-like body 10 

emitted by a given light emitting unit 21, the given 

side surface 13 of the plate-like body 10 can be 

inspected. 

[0039] 

The apparatus 20 for inspecting plate-like bodies 

according to the present embodiment can include 

determining units 26 each of which determines whether 

a given side surface 13 of the plate-like body 10 has 

a defect.  When a given convey unit varies, along the 

longitudinal direction of a given side surface 13, a 

given position of light on a given side surface 13 of 

the plate-like body 10 emitted by a given emitting 

unit 21, a given determining unit 26 can determine 

whether the given side surface 13 of the plate-like 

body 10 has a defect by using the light emitted by 

the given light emitting unit 21. 
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[0040] 

A determining method by each determining unit 26 is 

not particularly restricted.  Such a determination 

can be more specifically performed using light that a 

given light emitting unit 22 emits, as well as light 

reflected with respect to a given side surface 13 of 

the plate-like body 10. 

[0041] 

Further, for example, the apparatus 20 for inspecting 

plate-like bodies according to the present embodiment 

can also include distance calculating units 25 each 

of which calculates a distance between a given light 

emitting unit 21 and a given side surface 13, by 

using light emitted by the given light emitting unit 

21. 

[0042] 

A specific method of measuring, by each distance 

calculating unit 25, a distance between a given light 

emitting unit 21 and a given side surface 13 of the 

plate-like body 10 is not particularly restricted, 

and measurement can be performed by, for example, 

triangulation used in a laser distance measuring 

instrument, a time-of-flight system (phase difference 

distance measuring system or pulse modulation system), 

or the like. 

[0043] 

In this case, each determining unit 26 can determine 

whether a given side surface 13 of the plate-like 

body 10 has a defect based on a distance between a 

given light emitting unit 21 and a given side surface 

13 of the plate-like body 10, where the distance is 

calculated by a given distance calculating unit 25. 



-16- 

[0044] 

When a given position of light on a given side 

surface 13, emitted by a given light emitting unit 21 

is moved along the longitudinal direction of the 

given side surface 13, in a case where the given side 

surface 13 has a defect and thus a recess is formed 

in the given side surface 13, a longer distance, with 

respect to the formed recess, between the given light 

emitting unit 21 and the given side surface 13 of the 

plate-like body 10 is set in comparison to other 

portions.  In such a manner, for example, a given 

determining unit 26 can determine and detect that a 

recess, that is, a defect is formed in a portion for 

which the longer distance is set in comparison to 

other portions, or a portion for which a given 

distance is greater than a predefined distance. 

[0045] 

Note that as described with reference to Fig. 1, the 

plate-like body 10 has multiple side surfaces 13.  In 

such a manner, multiple light emitting units 21, 

multiple light receiving units 22, and the like can 

be provided in order to allow for simultaneous 

inspection of the side surfaces 13. 

[0046] 

Specifically, for example, as illustrated in Fig. 2, 

the apparatus 20 for inspecting plate-like bodies 

according to the present embodiment can include a 

first light emitting unit 211 and a second light 

emitting unit 212, which are light emitting units 21.  

The apparatus 20 for inspecting plate-like bodies 

according to the present embodiment can also include 

a first light receiving unit 221 and a second light 

receiving unit 222, which are light receiving units 
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22. 

The first light emitting unit 211 and the first 

light receiving unit 221 can be disposed on the side 

of the first side surface 131 of the plate-like body 

10.  Further, the second light emitting unit 212 and 

the second light receiving unit 222 can be disposed 

on the side of the second side surface 132 located 

opposite the first side surface 131 of the plate-like 

body 10. 

[0047] 

In this case, a given distance calculating unit 25 

can calculate a first distance, which is a distance 

between the first light emitting unit 211 and the 

first side surface 131, by using light that the first 

light emitting unit 211 emits.  Further, a given 

distance calculating unit 25 can calculate a second 

distance, which is a distance between the second 

light emitting unit 212 and the second side surface 

132, by using light that the second light emitting 

unit 212 emits. 

[0048] 

A given determining unit 26 can determine whether the 

first side surface 131 has a defect based on the 

first distance.  Also, a given determining unit 26 

can determine whether the second side surface 132 has 

a defect based on the second distance.  Specifically, 

for example, each determining unit 26 can determine 

that a recess, that is, a defect is present in a 

given side surface among the first side surface 131 

and the second side surface 132, with respect to a 

portion for which a given distance among the first 

distance and second distance is increased in 

comparison to distances for other portions, or a 
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given portion for which a given distance exceeds a 

predefined value.  

[0049] 

Note that for distance calculating units 25, a first 

distance calculating unit 251 and a second distance 

calculating unit 252 can be separately provided, and 

for determining units 26, a first determining unit 

261 and a second determining unit 262 can be 

separately provided.  However, such a manner is not 

limiting, and a single distance calculating unit 25 

and a single determining unit 26 can perform 

processing with respect to the first side surface 131 

and the second side surface 132. 

[0050] 

As described above, when the first light emitting 

unit 211 and the second light emitting unit 212 are 

provided, and such light emitting units 21 are 

conveyed, a conveying unit 241 for the first light 

emitting unit, and a conveying unit 242 for the 

second light emitting unit can be provided 

accordingly. 

[0051] 

In the apparatus for inspecting plate-like bodies 

according to the present embodiment, a fixed distance 

between a given light emitting unit 21 and a given 

side surface 13 of the plate-like body 10 where light 

is emitted by the given light emitting unit, is 

preferably maintained.  In such a manner, the 

apparatus 20 for inspecting plate-like bodies 

according to the present embodiment can further 

include one or more side position adjusters 27 each 

of which adjusts a position where a given side 

surface 13 of the plate-like body 10 is set, in order 
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to place the given side surface 13 of the plate-like 

body 10 at a predetermined location. 

[0052] 

A specific configuration of each side position 

adjuster 27 is not particularly restricted.  For 

example, when the plate-like body 10 is conveyed by 

the conveying unit 23, multiple rods can be each 

disposed along a conveyance path to be used in the 

conveying unit 23, so as to come into contact with a 

given side surface 13 of the plate-like body 10, as 

illustrated in Fig. 2.  Note that in Fig. 2, an 

example in which central axes of multiple cylindrical 

rods are arranged parallel to given side surfaces 13 

of the plate-like body 10, is illustrated.  By 

disposing such rods, a conveyed plate-like body 10 is 

guided by the multiple rods and thus is located 

between given rods. 

[0053] 

Note that the configuration of each side position 

adjuster 27 is not limited to the manner described 

above.  For example, one or more guiding members may 

be provided along a conveyed direction of the plate-

like body 10 such that a given side surface 13 of the 

plate-like body 10 is set at a predetermined position. 

[0054] 

As the configuration of each side position adjuster 

27, a mark is provided and thus a given plate-like 

body 10 can be located to correspond to one or more 

given marks. 

(Second embodiment) 

Hereafter, an example of another configuration of the 

apparatus for inspecting plate-like bodies according 

to the present embodiment will be described with 
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reference to Fig. 3.  Fig. 3 is a top view of an 

apparatus 30 for inspecting plate-like bodies 

according to the present embodiment. 

[0055] 

As illustrated in Fig. 3, the apparatus 30 for 

inspecting plate-like bodies according to the present 

embodiment can include light emitting units 31, each 

of which irradiates a given side surface 13 of the 

plate-like body 10 with light, and can include light 

receiving units 32, each of which receives light 

reflected with respect to a given side surface 13 of 

the plate-like body 10.  Note that the light emitting 

units 31 and the light receiving units 32 are not 

particularly restricted.  For example, for each of 

the light emitting units 31 and the light receiving 

units 32, the same unit as that described in the 

first embodiment can be used, and description for 

those units will be omitted.  For other members, the 

same members as those described in the first 

embodiment are denoted by the same number, and 

description for those members will be partially 

omitted. 

[0056] 

The apparatus 30 for inspecting plate-like bodies 

according to the present embodiment can include a 

light emitting unit 311 for first edge detection, and 

a light emitting unit 312 for second edge detection, 

which are light emitting units 31, and can include a 

light receiving unit 321 for first edge detection, 

and a light receiving unit 322 for second edge 

detection, which are light receiving units 32. 

[0057] 

The light emitting unit 311 for first edge detection, 



-21- 

and the light receiving unit 321 for first edge 

detection can be disposed on the side of the first 

side surface 131 of the plate-like body 10. 

The light emitting unit 312 for second edge 

detection, and the light receiving unit 322 for 

second edge detection can be disposed on the side of 

the second side surface 132 located on the side 

opposite the first side surface 131. 

In this case, each member can be disposed such 

that a straight line l1 illustrated in the figure is 

parallel to a third side surface 133 positioned 

between the first side surface 131 and the second 

side surface 132 of the plate-like body 10.  Note 

that the straight line l1 means a straight line 

connecting a position X31 of light on the first side 

surface 131 to be emitted by the light emitting unit 

311 for first edge detection, and a position X32 of 

light on the second side surface 132 to be emitted by 

the light emitting unit 312 for second edge detection. 

[0058] 

Here, a given conveying unit moves, along the 

longitudinal direction of the first side surface 131, 

a given position of light on the first side surface 

131, emitted by the light emitting unit 311 for first 

edge detection, as well as moving, along the 

longitudinal direction of the second side surface 132, 

a given position of light on the second side surface 

132, emitted by the light emitting unit 312 for 

second edge detection, where each position of the 

light includes a position at a given edge of the 

third side surface 133. 

[0059] 

In this case, if a time point at which the light 
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receiving unit 321 for first edge detecting starts 

receiving light, and a time point at which the light 

receiving unit 322 for second edge detection starts 

receiving light do not match, or when a time point at 

which the light receiving unit 321 for first edge 

detection terminates receiving light, and a time 

point at which the light receiving unit 322 for 

second edge detection terminates receiving light do 

not match, a determining unit 36 can determine that 

there is a defect at a given longitudinal edge of the 

third side surface of a given plate-like body. 

[0060] 

If a time point at which the light receiving unit 321 

for first edge detecting starts receiving light, and 

a time point at which the light receiving unit 322 

for second edge detection starts receiving light 

match, or when a time point at which the light 

receiving unit 321 for first edge detection 

terminates receiving light, and a time point at which 

the light receiving unit 322 for second edge 

detection terminates receiving light match, the 

determining unit 36 can determine that there is no 

defect at corners that are longitudinal edges of the 

third side surface 133 of a given plate-like body. 

[0061] 

In the apparatus 30 for inspecting plate-like bodies 

according to the present embodiment, the straight 

line l1, connecting the position X31 of light on the 

first side surface 131 emitted by the light emitting 

unit 311 for first edge detection, and the position 

X32 of the light on the second side surface 132 

emitted by the light emitting unit 312 for second 

edge detection, is set so as to be parallel to the 
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third side surface 133.  In such a manner, when the 

plate-like body 10 is disposed with respect to the 

positions X31 and X32, light emitted by each of the 

light emitting unit 311 for first edge detection and 

the light emitting unit 312 for second edge detection 

is reflected with respect to a given side surface 

among the first side surface 131 and the second side 

surface 132 of the plate-like body 10, and then a 

given light receiving unit, among the light receiving 

unit 321 for first edge detection and the light 

receiving unit 322 for second edge detection, 

receives the reflected light.  In contrast, when the 

plate-like body 10 is not disposed with respect to 

the positions X31 and X32, light emitted by each of 

the light emitting unit 311 for first edge detection 

and the light emitting unit 312 for second edge 

detection is not reflected with respect to a given 

side surface 13, and thus the light receiving unit 

321 for first edge detection or the light receiving 

unit 322 for second edge detection fails to receive 

light.  Note that when there is a crack at the first 

corner 141 or the third corner 143 that is a given 

longitudinal edge of the third side surface 133 of a 

given plate-like body, and thus light is emitted to a 

cracked portion, the light is not reflected.  Thus, 

the light receiving unit 321 for first edge detection 

or the light receiving unit 322 for second edge 

detection fails to receive light.    

[0062] 

In such a manner, when there is no crack at each of 

the first corner 141 and the third corner 143, which 

is a given longitudinal edge of the third side 

surface 133 of the plate-like body 10, while the 
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third side surface 133 of the plate-like body 10 

passes through the straight line l1, both of the 

light receiving unit 321 for first edge detection and 

the light receiving unit 322 for second edge 

detection start or terminate receiving light 

simultaneously.  In contrast, when there is a crack 

or the like at the first corner 141 or the third 

corner 143, in a case where the third side surface 

133 of the plate-like body 10 passes through the 

straight line l1, times, that is, timings at which 

the light receiving unit 321 for first edge detection 

and the light receiving unit 322 for second edge 

detection start or terminate receiving light differ.   

[0063] 

In such a manner, for example, a given conveying unit 

moves, along the longitudinal direction of the first 

side surface 131, a given position of light on the 

first side surface 131 emitted by the light emitting 

unit 311 for first edge detection, as well as moving, 

along the longitudinal direction of the second side 

surface 132, a given position of light on the second 

side surface 132 emitted by the light emitting unit 

312 for second edge detection, where each given 

position of the light includes a position at a given 

longitudinal edge of the third side surface.  In such 

a case, based on timings at which the light receiving 

unit 321 for first edge detection and the light 

receiving unit 322 for second edge detection start or 

terminate receiving light, the determining unit 36 

can detect whether there is a crack at each of the 

first corner 141 and the third corner 143 that is a 

given longitudinal edge of the third side surface 133. 
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[0064] 

Note that from the viewpoint of sensor accuracy or 

the like, the timings at which the light receiving 

unit 321 for first edge detection and the light 

receiving unit 322 for second edge detection receive 

light can be each set in consideration of a 

predetermined tolerance.  In this regard, “matching” 

used in the determination by the determining unit 36 

should not be strictly interpreted.  For example, 

when a time point at which the light receiving unit 

321 for first edge detection starts receiving light 

and a time point at which the light receiving unit 

322 for second edge detection starts receiving light 

differ in excess of a predetermined range, or when a 

time point at which the light receiving unit 321 for 

first edge detection terminates receiving light and a 

time point at which the light receiving unit 322 for 

second edge detection terminates receiving light 

differ in excess of a predetermined range, it can be 

determined that there is a crack at a given edge that 

is a given longitudinal edge of the third side 

surface of the plate-like body. 

[0065] 

For example, when the conveying unit 23 conveys the 

plate-like body 10, from the right side in Fig. 3 

toward the direction expressed by the arrow A, in a 

case where the third side surface 133 of the plate-

like body 10 passes through the straight line l1, a 

state in which the plate-like body 10 is yet to be 

disposed with respect to the positions X31 and X32 

changes to a disposed state of the plate-like body 10 

with respect to the positions.  Thus, in this case, 

after the third side surface 133 of the plate-like 
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body 10 passes through the straight line l1, the 

light receiving unit 321 for first edge detection, 

and the light receiving unit 322 for second edge 

detection start receiving light. 

[0066] 

In contrast, for example, when the conveying unit 23 

conveys the plate-like body 10, from the right side 

in Fig. 3 toward a direction opposite the direction 

expressed by the arrow A, in the case where the third 

side surface 133 of the plate-like body 10 passes 

through the straight line l1, a state in which the 

plate-like body 10 is disposed with respect to the 

positions X31 and X32 changes to a state in which the 

plate-like body 10 fails to be disposed with respect 

to the positions.  Thus, in this case, after the 

third side surface 133 of the plate-like body 10 

passes through the straight line l1, the light 

receiving unit 321 for first edge detection, and the 

light receiver 322 for second edge detection 

terminate receiving the light. 

[0067] 

Accordingly, as described above, when the timings at 

which the light receiving unit 321 for first edge 

detection and the light receiving unit 322 for second 

edge detection start or terminate receiving light can 

be each observed based on a moving direction of the 

position of light, on a given side surface among the 

first side surface 131 and the second side surface 

132, emitted by a given light emitting unit among the 

light emitting unit 311 for first edge detection and 

the light emitting unit 312 for second edge detection, 

it can be determined whether there is a crack at each 

given longitudinal edge of the third side surface 133. 
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[0068] 

An angle θ31 set between an optical path of light 

emitted by the light emitting unit 311 for first edge 

detection, toward the first side surface 131 of the 

plate-like body 10, as expressed by the dashed line 

in Fig. 3, and the first side surface 131 of the 

plate-like body 10, is not particularly restricted.  

For example, the angle can be adjusted such that 

light from the light emitting unit 311 for first edge 

detection is reflected with respect to a surface of 

the first side surface 131 and such that a crack or 

the like can be detected.  For example, the angle is 

preferably given by 30° ≦ θ31 ≦ 150°, more preferably 

45° ≦ θ31 ≦ 135°, and even more preferably 75° ≦ θ31 

≦ 105°.  In this description, the light emitting unit 

311 for first edge detection is described.  However, 

as in the light emitting unit 311 for first edge 

detection, other light emitting units for an edge 

detection can be each configured under a condition 

such as an angle set between an optical path of light 

emitted by the light emitting unit 312 for second 

edge detection, toward the second side surface 132 of 

the plate-like body 10, and the second side surface 

132 of the plate-like body 10. 

[0069] 

Note that when the third side surface 133 and the 

fourth side surface 134 are parallel to each other, 

scanning is entirely performed with respect to each 

of the third side surface and the fourth side surface, 

where the position X31 of light on the first side 

surface 131 emitted by the light emitting unit 311 

for first edge detection is moved along the 

longitudinal direction of the first side surface, as 
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well as moving, along the longitudinal direction of 

the second side surface, the position X32 of light on 

the second side surface 132 emitted by the light 

emitting unit 312 for second edge detection.  In such 

a manner, it can be determined whether there is a 

crack at each of the second corner 142 and the fourth 

corner 144, which is a longitudinal edge of the 

fourth side surface 134. 

[0070] 

Note, however, that when the third side surface 133 

and the fourth side surface 134 are not parallel, 

when it is necessary to simultaneously evaluate the 

presence or absence of a crack at a given 

longitudinal edge of the fourth side surface 134, or 

other case, the apparatus 30 for inspecting plate-

like bodies according to the present embodiment can 

further have the following configuration. 

[0071] 

In this case, further, the apparatus 30 for 

inspecting plate-like bodies according to the present 

embodiment can include a light emitting unit 313 for 

third edge detection and a light emitting unit 314 

for fourth edge detection, which are light emitting 

units 31.  The apparatus 30 can also include a light 

receiving unit 323 for third edge detection, and a 

light receiving unit 324 for fourth edge detection, 

which are light receiving units 32. 

[0072] 

The light emitting unit 313 for third edge detection, 

and the light receiving unit 323 for third edge 

detection can be disposed on the side of the first 

side surface 131. 

The light emitting unit 314 for fourth edge 
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detection, and the light receiving unit 324 for 

fourth edge detection can be disposed on the side of 

the second side surface 132. 

[0073] 

In this case, each member can be disposed such that a 

straight line l2 illustrated in the figure is 

parallel to a fourth side surface 134 opposite the 

third side surface 133 of the plate-like body 10.  

Note that the straight line l2 means a straight line, 

connecting a position X33 of light on the first side 

surface 131 emitted by the light emitting unit 313 

for third edge detection, and a position X34 of light 

on the second side surface 132 emitted by the light 

emitting unit 314 for fourth edge detection. 

[0074] 

Here, a given conveying unit moves, along the 

longitudinal direction of the first side surface 131, 

a given position of light on the first side surface 

131 emitted by the light emitting unit 313 for third 

edge detection, as well as moving, along the 

longitudinal direction of the second side surface 132, 

a given position of light on the second side surface 

132 emitted by the light emitting unit 314 for fourth 

edge detection, where each given position of the 

light includes a position at a given edge of the 

fourth side surface 134 of the plate-like body. 

[0075] 

In this case, when a time point at which the light 

receiving unit 323 for third edge detecting starts 

receiving light, and a time point at which the light 

receiving unit 324 for fourth edge detection starts 

receiving light do not match, or when a time point at 

which the light receiving unit 323 for third edge 
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detection terminates receiving light, and a time 

point at which the light receiving unit 324 for 

fourth edge detection terminates receiving light do 

not match, the determining unit 36 can determine that 

there is a crack at a given longitudinal edge of the 

fourth side surface 134 of the plate-like body 10. 

[0076] 

When a time point at which the light receiving unit 

323 for third edge detecting starts receiving light, 

and a time point at which the light receiving unit 

324 for fourth edge detection starts receiving light 

match, or when a time point at which the light 

receiving unit 323 for third edge detection 

terminates receiving light, and a time point at which 

the light receiving unit 324 for fourth edge 

detection terminates receiving light match, the 

determining unit 36 can determine that there is no 

crack at each given corner that is a longitudinal 

edge of the fourth side surface 134 of the plate-like 

body 10. 

[0077] 

In the apparatus 30 for inspecting plate-like bodies 

according to the present embodiment, the straight 

line l2, connecting the position X33 of light on the 

first side surface 131 emitted by the light emitting 

unit 313 for third edge detection, and the position 

X34 of the light on the second side surface 132 

emitted by the light emitting unit 314 for fourth 

edge detection, is set so as to be parallel to the 

fourth side surface 134.  When the plate-like body 10 

is disposed with respect to the positions X33 and X34, 

light emitted by each of the light emitting unit 313 

for third edge detection and the light emitting unit 
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314 for fourth edge detection is reflected with 

respect to a given side surface among the first side 

surface 131 and the second side surface 132 of the 

plate-like body 10, and then a given light receiving 

unit, among the light receiving unit 323 for third 

edge detection and the light receiving unit 324 for 

fourth edge detection, receives the reflected light.  

In contrast, when the plate-like body 10 is not 

disposed with respect to the positions X33 and X34, 

light emitted by each of the light emitting unit 313 

for third edge detection and the light emitting unit 

314 for fourth edge detection is not reflected with 

respect to a given side surface 13, and thus the 

light receiving unit 323 for third edge detection, 

and the light receiving unit 324 for fourth edge 

detection fail to receive light.  Note that when 

there is a crack at the second corner 142 or the 

fourth corner 144, which is a given longitudinal edge 

of the fourth side surface 134 of the plate-like body, 

and thus light is emitted to a cracked portion, the 

light is not reflected.  Thus, each of the light 

receiving unit 323 for third edge detection, and the 

light receiving unit 324 for fourth edge detection 

fails to receive light.    

[0078] 

In such a manner, when there is no crack at each of 

the second corner 142 and the fourth corner 144, 

which is a longitudinal edge of the fourth side 

surface 134 of the plate-like body 10, while the 

fourth side surface 134 of the plate-like body 10 

passes through the straight line l2, both of the 

light receiving unit 323 for third edge detection and 

the light receiving unit 324 for fourth edge 
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detection start or terminate receiving light 

simultaneously.  In contrast, when there is a crack 

or the like at the second corner 142 or the fourth 

corner 144, while the fourth side surface 134 of the 

plate-like body 10 passes through the straight line 

l2, times, that is, timings at which the light 

receiving unit 323 for third edge detection and the 

light receiving unit 324 for fourth edge detection 

start or terminate receiving light differ.  As 

described above, the determining unit 36 can detect 

the presence or absence of a crack at a given 

longitudinal edge of the fourth side surface, based 

on the timings at which the light receiving unit 323 

for third edge detection and the light receiving unit 

324 for fourth edge detection start receiving light. 

[0079] 

Note that from the viewpoint of sensor accuracy or 

the like, the timings at which the light receiving 

unit 323 for third edge detection and the light 

receiving unit 324 for fourth edge detection receive 

light can be each set in consideration of a 

predetermined tolerance.  In this regard, “matching” 

used in the determination by the determining unit 36 

should not be strictly interpreted.  For example, 

when a time point at which the light receiving unit 

323 for third edge detection starts receiving light, 

and a time point at which the light receiving unit 

324 for fourth edge detection starts receiving light 

differ in excess of a predetermined range, or when a 

time point at which the light receiving unit 323 for 

third edge detection terminates receiving light, and 

a time point at which the light receiving unit 324 

for fourth edge detection terminates receiving light 
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differ in excess of a predetermined range, it can be 

determined that there is a crack at a given 

longitudinal edge of the fourth side surface of the 

plate-like body. 

[0080] 

For example, when the conveying unit 23 conveys the 

plate-like body 10, from the right side in Fig. 3 

toward the direction expressed by the arrow A, in a 

case where the fourth side surface 134 of the plate-

like body 10 passes through the straight line l2, a 

state in which the plate-like body 10 is disposed 

with respect to the positions X33 and X34 changes to 

a state in which the plate-like body 10 fails to be 

disposed with respect to the positions.  Thus, in 

this case, after the fourth side surface 134 of the 

plate-like body 10 passes through the straight line 

l2, the light receiving unit 323 for third edge 

detection, and the light receiving unit 324 for 

fourth edge detection terminate receiving the light. 

[0081] 

In contrast, for example, when the conveying unit 23 

conveys the plate-like body 10, from the right side 

in Fig. 3 toward the direction opposite the direction 

expressed by the arrow A, in the case where the 

fourth side surface 134 of the plate-like body 10 

passes through the straight line l2, a state in which 

the plate-like body 10 is yet to be disposed with 

respect to the positions X33 and X34 changes to a 

disposed state of the plate-like body 10 with respect 

to the positions.  Thus, in this case, after the 

fourth side surface 134 of the plate-like body 10 

passes through the straight line l2, the light 

receiving unit 323 for third edge detection, and the 
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light receiving unit 324 for fourth edge detection 

start receiving light. 

[0082] 

Accordingly, as described above, when the timings at 

which the light receiving unit 323 for third edge 

detection and the light receiving unit 324 for fourth 

edge detection start or terminate receiving light can 

be each observed based on a moving direction of the 

position of light, on a given side surface among the 

first side surface 131 and the second side surface 

132, emitted by a given light emitting unit among the 

light emitting unit 313 for third edge detection and 

the light emitter 314 for fourth edge detection, it 

can be determined whether there is a crack at a given 

longitudinal edge of the fourth side surface 134. 

[0083] 

In Fig. 3, an example in which one determining unit 

36 is provided is illustrated, but is not limited to 

such a manner.  For example, a first determining unit 

and a second determining unit are separately provided, 

and the light emitting unit 311 for first edge 

detection, the light emitting unit 312 for second 

edge detection, the light receiving unit 321 for 

first edge detection, the light receiving unit 322 

for second edge detection, and the like can be each 

connected to the first determining unit.  In this 

case, for example, the light emitting unit 313 for 

third edge detection, the light emitting unit 314 for 

fourth edge detection, the light receiving unit 323 

for third edge detection, the light receiving unit 

324 for fourth edge detection, and the like can be 

also each connected to the second determining unit. 

(Third embodiment) 
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Hereafter, an example of another configuration of the 

apparatus for inspecting plate-like bodies according 

to the present embodiment will be described with 

reference to Fig. 4.  Fig. 4 is a top view of an 

apparatus 40 for inspecting plate-like bodies 

according to the present embodiment. 

[0084] 

As illustrated in Fig. 4, the apparatus 40 for 

inspecting plate-like bodies according to the present 

embodiment can include light emitting units 41 each 

of which irradiates a given side surface 13 of the 

plate-like body 10 with light, and can include light 

receiving units 42 each of which receives light 

reflected with respect to a given side surface 13 of 

the plate-like body 10.  Note that the light emitting 

units 41 and the light receiving units 42 are not 

particularly restricted.  For example, for each of 

the light emitting units 41 and the light receiving 

units 42, the same unit as that described in the 

first embodiment can be used, and description for 

those units will be omitted.  For other members, the 

same members as those described in the first 

embodiment are denoted by the same number, and 

description for those members will be partially 

omitted. 

[0085] 

The apparatus 40 for inspecting plate-like bodies 

according to the present embodiment can include a 

light emitting unit 411 for detecting a first length, 

and a light emitting unit 412 for detecting a second 

length, which are light emitting units 41.  The 

apparatus 40 can include a light receiving unit 421 

for detecting a first length, and a light receiving 
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unit 422 for detecting a second length, which are 

light receiving units 42. 

[0086] 

The light emitting unit 411 for detecting a first 

length, and the light emitting unit 412 for detecting 

a second length can be disposed along the 

longitudinal direction of the first side surface 131 

of the plate-like body 10.  In this case, the light 

receiving unit 421 for detecting a first length can 

be disposed at a location at which light that is 

emitted by the light emitting unit 411 for detecting 

a first length and that is reflected with respect to 

the first side surface 131 can be received.  The 

light receiving unit 422 for detecting a second 

length can be disposed at a location at which light 

that is emitted by the light emitting unit 412 for 

detecting a second length and that is reflected with 

respect to the first side surface 131 can be received. 

[0087] 

If the time period ΔT1 below is shorter than a 

predetermined time period that is set in accordance 

with a longitudinal length L of the first side 

surface 131 and a speed at which a given conveying 

unit moves each of a position of light on the first 

side surface 131 emitted by the light emitting unit 

411 for detecting a first length and a position of 

light on the first side surface 131 of the plate-like 

body 10 emitted by the light emitting unit 412 for 

detecting a second length, a given determining unit 

46 can determine that there is a crack at a given 

longitudinal edge of the first side surface 131 of 

the plate-like body 10.  Further, if the time period 

ΔT1 matches the predetermined time period, the given 
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determining unit 46 can determine that there is no 

crack at each longitudinal edge of the first side 

surface 131 of the plate-like body 10. 

[0088] 

Note that the time period ΔT1 means a time difference 

between a time point at which the light receiving 

unit 421 for detecting a first length starts 

receiving light, and a time point at which the light 

receiving unit 422 for detecting a second length 

terminates receiving light, in a case where a given 

conveying unit moves, from one edge of the first side 

surface 131 to another edge thereof and along the 

longitudinal direction of the first side surface 131, 

the position X41 of light on the first side surface 

131 emitted by the light emitting unit 411 for 

detecting a first length, while moving, from one edge 

of the first side surface 131 to another edge thereof 

and along the longitudinal direction of the first 

side surface 131, the position X42 of light on the 

first side surface 131 emitted by the light emitting 

unit 412 for detecting a second length. 

[0089] 

In the apparatus 40 for inspecting plate-like bodies 

according to the present embodiment, the light 

emitting unit 411 for detecting a first length, and 

the light emitting unit 412 for detecting a second 

length can be disposed on the side of the first side 

surface 131 of the plate-like body 10, along the 

longitudinal direction of the first side surface 131. 

[0090] 

An angle θ41 set between an optical path of light 

emitted by the light emitting unit 411 for detecting 

a first length, toward the first side surface 131 of 
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the plate-like body 10, as expressed by the dashed 

line in Fig. 4, and the first side surface 131 of the 

plate-like body 10, is not particularly restricted.  

For example, the angle can be adjusted such that 

light from the light emitting unit 411 for detecting 

a first length can be reflected with respect to a 

given surface being the first side surface 131.  For 

example, the angle is preferably given by 30° ≦ θ41 

≦ 150°, more preferably 45° ≦ θ41 ≦ 135°, and even 

more preferably 75° ≦ θ41 ≦ 105°.  In this 

description, the light emitting unit 411 for 

detecting a first length is described.  However, as 

in the light emitting unit 411 for detecting a first 

length, other light emitting units for detecting a 

length can be each configured under a condition, such 

as an angle set between an optical path of light 

emitted by the light emitting unit 412 for detecting 

a second length, toward the first side surface 131 of 

the plate-like body 10, and the first side surface 

131 of the plate-like body 10. 

[0091] 

In this description, for example, the conveying unit 

23 is used to move the plate-like body 10, which is a 

target object to be inspected, in the direction 

expressed by the arrow A in the figure, and thus the 

position X41 of light on the first side surface 131 

emitted by the light emitting unit 411 for detecting 

a first length, and the position X42 of light on the 

first side surface 131 emitting unit 412 for 

detecting a second length are moved along the 

longitudinal direction of the first side surface 131, 

from one edge of the first side surface 131 to 

another edge thereof, that is, from the first corner 
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141 to the second corner 142. 

[0092] 

In this case, each of the light receiving unit 421 

for detecting a first length and the light receiving 

unit 422 for detecting a second length receives light 

only when the light emitted by a corresponding light 

emitting unit among the light emitting unit 411 for 

detecting a first length and the light emitting unit 

412 for detecting a second length, is reflected with 

respect to the first side surface 131.  If there is a 

crack at a given longitudinal edge of the first side 

surface 131, the light emitted by a given light 

emitting unit among the light emitting unit 411 for 

detecting a first length and the light emitting unit 

412 for detecting a second length, is not reflected 

with respect to a cracked portion, and thus the given 

light emitting unit among the light emitting unit 411 

for detecting a first length and the light emitting 

unit 412 for detecting a second length, does not 

receive the light. 

[0093] 

In the example illustrated in Fig. 4, a time point 

(T11), at which the light receiving unit 422 for 

detecting a second length terminates receiving light, 

means a time point at which the second corner 142 of 

the plate-like body 10 passes through the position 

X42 of light on the first side surface 131 emitted by 

the light emitting unit 412 for detecting a second 

length.  A time point (T12), at which the light 

receiving unit 421 for detecting a first length 

starts receiving light, means a time point at which 

the first corner 141 of the plate-like body 10 passes 

through the position X41 of light on the first side 
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surface 131 emitted by the light emitting unit 411 

for detecting a first length. 

[0094] 

Here, a length (distance) between the position X41 of 

light on the first side surface 131 emitted by the 

light emitting unit 411 for detecting a first length, 

and the position X42 of light on the first side 

surface 131 emitted by the light emitting unit 412 

for detecting a second length is set as a length L1.  

Also, when there is no crack in the plate-like body 

10, a longitudinal length of the first side surface 

131 is set as a length L. 

[0095] 

In such a manner, if there is no crack in the plate-

like body 10, ΔT1, indicating a difference between 

the T11 and the T12, is a value that is the same as a 

value obtained by dividing a difference between the 

length L and the length L1, by a moving speed of each 

of the position X41 of light on the first side 

surface 131 emitted by the light emitting unit 411 

for detecting a first length, and the position X42 of 

light on the first side surface 131 emitted by the 

light emitting unit 412 for detecting a second length, 

where in this case, the moving speed corresponds to 

the speed at which the conveying unit 23 conveys the 

plate-like body 10.  In contrast, if there is a crack 

at the first corner 141 or the second corner 142, 

which is a given longitudinal edge of the first side 

surface 131 of the plate-like body 10, ΔT1, 

indicating the difference between the T11 and the T12, 

is shorter than a value obtained by dividing a 

difference between the length L and the length L1, by 

a moving speed of each of the position X41 of light 
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on the first side surface 131 emitted by the light 

emitting unit 411 for detecting a first length, and 

the position X42 of light on the first side surface 

131 emitted by the light emitting unit 412 for 

detecting a second length, where in this case, the 

moving speed corresponds to the speed at which the 

conveying unit 23 conveys the plate-like body 10. 

[0096] 

Thus, in this case, a given value obtained by 

dividing the difference between the length L and the 

length L1, by the speed at which the conveying unit 

23 conveys the plate-like body 10, is set as a 

predetermined time period.  When the ΔT1 is shorter 

than the predetermined time period, the first 

determining unit 461 can determine that there is a 

crack at the first corner 141 or the second corner 

142, which is a given longitudinal edge of the first 

side surface 131 of the plate-like body 10. 

[0097] 

In contrast, if a value obtained by dividing the 

difference between the length L and the length L1, by 

a speed at which the conveying unit 23 conveys the 

plate-like body 10, matches the ΔT1, the first 

determining unit 461 can determine that there is no 

crack at each of the first corner 141 and the second 

corner 142, which is a given longitudinal edge of the 

first side surface 131 of the plate-like body 10. 

[0098] 

Note that from the viewpoint of a manufacturing 

condition or the like, the length L in the 

longitudinal direction of the first side surface 131 

of the plate-like body 10 can be set in consideration 

of a predetermined tolerance.  In such a case, for 
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example, a length obtained by adding a given 

tolerance to the longitudinal length L of the first 

side surface 131 of the plate-like body can be used 

to calculate a predetermined time period to be used 

in the first determining unit 461, as described above.  

Further, in consideration of sensor accuracy or the 

like, a given tolerance can be also added to a 

predetermined time period used as a reference in the 

first determining unit 461. 

[0099] 

In this description, the example in which in Fig. 4, 

the plate-like body 10 is conveyed in the direction 

expressed by the arrow A, is illustrated.  However, 

the plate-like body 10 can be also conveyed in the 

direction opposite the direction expressed by the 

arrow A. 

[0100] 

In this case, the time point (T11), at which the 

light receiving unit 422 for detecting a second 

length terminates receiving light, means a time point 

at which the first corner 141 of the plate-like body 

10 passes through the position X42 of light on the 

first side surface 131 emitted by the light emitting 

unit 412 for detecting a second length.  The time 

point (T12), at which the light receiving unit 421 

for detecting a first length starts receiving light, 

means a time point at which the second corner 142 of 

the plate-like body 10 passes through the position 

X41 of light on the first side surface 131 emitted by 

the light emitting unit 411 for detecting a first 

length. 

[0101] 

In such a manner, if there is no crack in the plate-
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like body 10, ΔT1, indicating a difference between 

the T11 and the T12, is a value that is the same as a 

value obtained by dividing the sum of the length L 

and the length L1, by a moving speed of each of the 

position X41 of light on the first side surface 131 

emitted by the light emitting unit 411 for detecting 

a first length, and the position X42 of light on the 

first side surface 131 emitted by the light emitting 

unit 412 for detecting a second length, where in this 

case, the moving speed corresponds to the speed at 

which the conveying unit 23 conveys the plate-like 

body 10.  In contrast, if there is a crack at the 

first corner 141 or the second corner 142, which is a 

given longitudinal edge of the first side surface 131 

of the plate-like body 10, ΔT1, indicating the 

difference between the T11 and the T12, is smaller 

than a value obtained by dividing the sum of the 

length L and the length L1, by a moving speed of each 

of the position X41 of light on the first side 

surface 131 emitted by the light emitting unit 411 

for detecting a first length, and the position X42 of 

light on the first side surface 131 emitted by the 

light emitting unit 412 for detecting a second length, 

where in this case, the moving speed corresponds to 

the speed at which the conveying unit 23 conveys the 

plate-like body 10. 

[0102] 

Thus, in this case, a given value obtained by 

dividing the sum of the length L and the length L1, 

by the speed at which the conveying unit 23 conveys 

the plate-like body 10, is set as a predetermined 

time period, and when the ΔT1 is shorter than the 

predetermined time period, the first determining unit 
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461 can determine that there is a crack at the first 

corner 141 or the second corner 142, which is a given 

longitudinal edge of the first side surface 131 of 

the plate-like body 10. 

[0103] 

In contrast, if a value obtained by dividing the sum 

of the length L and the length L1, by the speed at 

which the conveying unit 23 conveys the plate-like 

body 10, matches the ΔT1, the first determining unit 

461 can determine that there is no crack at each of 

the first corner 141 and the second corner 142, which 

is a given longitudinal edge of the first side 

surface 131 of the plate-like body 10. 

[0104] 

Note that in this case as well, the longitudinal 

length L of the first side surface 131 of the plate-

like body 10, or the like can be used as a reference 

in the first determining unit 461, in consideration 

of a predetermined tolerance. 

[0105] 

Moreover, the presence or absence of a crack at each 

longitudinal edge of the second side surface 132 can 

be also detected simultaneously. 

[0106] 

In this case, the apparatus 40 for inspecting plate-

like bodies according to the present embodiment can 

further include a light emitting unit 413 for 

detecting a third length and a light emitting unit 

414 for detecting a fourth length, which are light 

emitting units 41.  Also, the apparatus 40 for 

inspecting plate-like bodies includes a light 

receiving unit 423 for detecting a third length, and 

a light receiving unit 424 for detecting a fourth 
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length, which are light receiving units 42. 

[0107] 

The light emitting unit 413 for detecting a third 

length, and the light emitting unit 414 for detecting 

a fourth length can be disposed along the 

longitudinal direction of the second side surface 132 

of the plate-like body 10.  In this case, the light 

receiving unit 423 for detecting a third length can 

be disposed at a location at which light emitted by 

the light emitting unit 413 for detecting a third 

length and that is reflected with respect to the 

second side surface 132 can be received.  The light 

receiving unit 424 for detecting a fourth length can 

be disposed at a location at which light that is 

emitted by the light emitting unit 414 for detecting 

a fourth length and that is reflected with respect to 

the second side surface 132 can be received. 

[0108] 

If the time period ΔT2 below is shorter than a 

predetermined time period that is set in accordance 

with a longitudinal length L of the second side 

surface 132 and a speed at which a given conveying 

unit moves each of a position of light on the second 

side surface 132 emitted by the light emitting unit 

413 for detecting a third length and a position of 

light on the second side surface 132 of the plate-

like body 10 emitted by the light emitting unit 414 

for detecting a fourth length, a given determining 

unit 46 can determine that there is a crack at each 

longitudinal edge of the second side surface 132 of 

the plate-like body 10.  Further, if the time period 

ΔT2 matches a predetermined time period, the given 

determining unit 46 can determine that there is no 
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crack at each longitudinal edge of the second side 

surface 132 of the plate-like body 10. 

[0109] 

Note that the time period ΔT2 means a time difference 

between a time point at which the light receiving 

unit 423 for detecting a third length starts 

receiving light and a time point at which the light 

receiving unit 424 for detecting a fourth length 

terminates receiving light, in a case where a given 

conveying unit moves, from one edge of the second 

side surface 132 to another edge thereof and along 

the longitudinal direction of the second side surface 

132, the position X43 of light on the second side 

surface 132 emitted by the light emitting unit 413 

for detecting a third length, while moving, from one 

edge of the second side surface 132 to another edge 

thereof and along the longitudinal direction of the 

second side surface 132, the position X44 of light on 

the second side surface 132 emitted by the light 

emitting unit 414 for detecting a fourth length. 

[0110] 

In the apparatus 40 for inspecting plate-like bodies 

according to the present embodiment, the light 

emitting unit 413 for detecting a third length, and 

the light emitting unit 414 for detecting a fourth 

length can be disposed on the side of the second side 

surface 132 of the plate-like body 10, along the 

longitudinal direction of the second side surface 132 

thereof. 

[0111] 

In this description, for example, the conveying unit 

23 is used to move the plate-like body 10, which is a 

target object to be inspected, in the direction 
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expressed by the arrow A in the figure, and thus the 

position X43 of light on the second side surface 132 

emitted by the light emitting unit 413 for detecting 

a third length, and the position X44 of light on the 

second side surface 132 emitted by the light emitting 

unit 414 for detecting a fourth length are moved 

along the longitudinal direction of the second side 

surface 132, from one edge of the second side surface 

132 to another edge thereof, that is, from the third 

corner 143 to the fourth corner 144. 

[0112] 

In this case, each of the light receiving unit 423 

for detecting a third length and the light receiving 

unit 424 for detecting a fourth length receives light 

only when the light emitted by a corresponding light 

emitting unit among the light emitting unit 413 for 

detecting a third length and the light emitting unit 

414 for detecting a fourth length, is reflected with 

respect to the second side surface 132.  If there is 

a crack at a given longitudinal edge of the second 

side surface 132, the light emitted by a given light 

emitting unit, among the light emitting unit 413 for 

detecting a third length and the light emitting unit 

414 for detecting a fourth length, is not reflected 

with respect to a cracked portion, and thus the given 

light emitting unit among the light emitting unit 413 

for detecting a third length and the light emitting 

unit 414 for detecting a fourth length, does not 

receive the light. 

[0113] 

In the example illustrated in Fig. 4, a time point 

(T21), at which the light receiving unit 424 for 

detecting a fourth length terminates receiving light, 
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means a time point at which the fourth corner 144 of 

the plate-like body 10 passes through the position 

X44 of light on the second side surface 132 emitted 

by the light emitting unit 414 for detecting a fourth 

length.  A time point (T22), at which the light 

receiving unit 423 for detecting a third length 

starts receiving light, means a timing at which the 

third corner 143 of the plate-like body 10 passes 

through the position X43 of light on the second side 

surface 132 emitted by the light emitting unit 413 

for detecting a third length. 

[0114] 

Here, a length (distance) between the position X43 of 

light on the second side surface 132 emitted by the 

light emitting unit 413 for detecting a third length 

and the position X44 of light on the second side 

surface 132 emitted by the light emitting unit 414 

for detecting a fourth length is set as a length L2.  

Also, when there is no crack in the plate-like body 

10, a longitudinal length of the second side surface 

132 is set as a length L. 

[0115] 

In such a manner, if there is no crack in the plate-

like body 10, ΔT2, indicating a difference between 

the T21 and the T22, is a value that is the same as a 

value obtained by dividing a difference between the 

length L and the length L2, by a moving speed of each 

of the position X43 of light on the second side 

surface 132 emitted by the light emitting unit 413 

for detecting a third length, and the position X44 of 

light on the second side surface 132 emitted by the 

light emitting unit 414 for detecting a fourth length, 

where in this case, the moving speed corresponds to 
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the speed at which the conveying unit 23 conveys the 

plate-like body 10.  In contrast, if there is a crack 

at the third corner 143 or the fourth corner 144, 

which is a given longitudinal edge of the second side 

surface 132 of the plate-like body 10, ΔT2, 

indicating the difference between the T21 and the T22, 

is smaller than a value obtained by dividing a 

difference between the length L and the length L2, by 

a moving speed of each of the position X43 of light 

on the second side surface 132 emitted by the light 

emitting unit 413 for detecting a third length, and 

the position X44 of light on the second side surface 

132 emitted by the light emitting unit 414 for 

detecting a fourth length, where in this case, the 

moving speed corresponds to the speed at which the 

conveying unit 23 conveys the plate-like body 10.  

Thus, in this case, a given value obtained by 

dividing the difference between the length L and the 

length L2, by the speed at which the conveying unit 

23 conveys the plate-like body 10, is set as a 

predetermined time period, and if the ΔT2 is shorter 

than the predetermined time period, the second 

determining unit 462 can determine that there is a 

crack at the third corner 143 or the fourth corner 

144, which is at a given longitudinal edge of the 

second side surface 132 of the plate-like body 10. 

[0116] 

In contrast, if the value obtained by dividing the 

difference between the length L and the length L2, by 

the speed at which the conveying unit 23 conveys the 

plate-like body 10, matches the ΔT2, the second 

determining unit 462 can determine that there is no 

crack at each of the third corner 143 and the fourth 
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corner 144, which is a given longitudinal edge of the 

second side surface 132 of the plate-like body 10. 

[0117] 

Note that from the viewpoint of a manufacturing 

condition or the like, the longitudinal length L of 

the second side surface 132 of the plate-like body 10 

can be set in consideration of a predetermined 

tolerance.  In such a case, for example, a length 

obtained by adding a predetermined tolerance to a 

standardized longitudinal length L of a given second 

side surface 132 is used to be able to calculate the 

predetermined time period described above to be used 

in the second determining unit 462.  Further, in 

consideration of sensor accuracy or the like, a given 

tolerance can be also added to the predetermined time 

period used as a reference in the second determining 

unit 462. 

[0118] 

In this description, the example in which, in Fig. 4, 

the plate-like body 10 is conveyed in the direction 

expressed by the arrow A, is illustrated.  However, 

the plate-like body 10 can be also conveyed in the 

direction opposite the direction expressed by the 

arrow A. 

[0119] 

In this case, the time point (T21), at which the 

light receiving unit 424 for detecting a fourth 

length terminates receiving light, means a time point 

at which the third corner 143 of the plate-like body 

10 passes through the position X44 of light on the 

second side surface 132 emitted by the light emitting 

unit 414 for detecting a fourth length.  The time 

point (T22), at which the light receiving unit 423 
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for detecting a third length starts receiving light, 

means a timing at which the fourth corner 144 of the 

plate-like body 10 passes through the position X43 of 

light on the second side surface 132 emitted by the 

light emitting unit 413 for detecting a third length. 

[0120] 

In such a manner, if there is no crack in the plate-

like body 10, ΔT2, indicating a difference between 

the T21 and the T22, is a value that is the same as a 

value obtained by dividing the sum of the length L 

and the length L2, by a moving speed of each of the 

position X43 of light on the second side surface 132 

emitted by the light emitting unit 413 for detecting 

a third length, and the position X44 of light on the 

second side surface 132 emitted by the light emitting 

unit 414 for detecting a fourth length, where in this 

case, the moving speed corresponds to the speed at 

which the conveying unit 23 conveys the plate-like 

body 10.  In contrast, if there is a crack at the 

third corner 143 or the fourth corner 144, which is a 

given longitudinal edge of the second side surface 

132 of the plate-like body 10, ΔT2, indicating the 

difference between the T21 and the T22, is smaller 

than a value obtained by dividing the sum of the 

length L and the length L2, by a moving speed of each 

of the position X43 of light on the second side 

surface 132 emitted by the light emitting unit 413 

for detecting a third length, and the position X44 of 

light on the second side surface 132 emitted by the 

light emitting unit 414 for detecting a fourth length, 

where the moving speed corresponds to the speed at 

which the conveying unit 23 conveys the plate-like 

body 10.  Thus, a given value obtained by dividing 
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the sum of the length L and the length L2, by the 

speed at which the conveying unit 23 conveys the 

plate-like body 10, is set as a predetermined time 

period, and if the ΔT2 is shorter than the 

predetermined time period, the second determining 

unit 462 can determine that there is a crack at the 

third corner 143 or the fourth corner 144, which is a 

given longitudinal edge of the second side surface 

132 of the plate-like body 10. 

[0121] 

In contrast, if a value obtained by dividing the sum 

of the length L and the length L2, by the speed at 

which the conveying unit 23 conveys the plate-like 

body 10, matches the ΔT2, the second determining unit 

462 can determine that there is no crack at each of 

the third corner 143 and the second corner 142, which 

is a given longitudinal edge of the second side 

surface 132 of the plate-like body 10. 

[0122] 

Note that in this case as well, the longitudinal 

length L of the first side surface 131 of the plate-

like body 10, or the like can be used as a reference 

in the second determining unit 462, in consideration 

of a predetermined tolerance. 

[0123] 

The example in which the conveying unit 23 is used to 

convey the plate-like body 10 has been described 

above, but the manner of conveying a given plate-like 

body 10 is not limiting.  As an example of such a 

configuration, at least one among the conveying unit 

241 for a first light emitting unit, and the 

conveying unit 242 for a second light emitting unit, 

can be used to vary a given position of light, on a 
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given side surface 13 of the plate-like body 10, 

emitted by a given light emitting unit 41, such as 

the light emitting unit 411 for detecting a first 

length.   

[0124] 

For a predetermined time period as a reference used 

when a given determining unit 46 performs a 

determination, it is not limited to the example 

described above, and can be appropriately selected in 

accordance with the shape or the like of a given 

plate-like body. 

[0125] 

In Fig. 4, the example in which the first determining 

unit 461 and the second determining unit 462 are 

provided as determining units 46 is illustrated.  

However, such a manner is not limiting, and for 

example, a single determining unit 46 can be adopted. 

[0126] 

First to third embodiments have been described above 

using the examples of the configuration of an 

apparatus for inspecting plate-like bodies.  The 

apparatus for inspecting plate-like bodies according 

to each embodiment can be individually used, or a 

combination of given apparatuses for inspecting 

plate-like bodies described in one or more 

embodiments can be used.  

[0127] 

The apparatus for inspecting plate-like bodies 

described above can be used as a single inspection 

apparatus.  Further, for example, such an apparatus 

can be also incorporated into an apparatus for 

manufacturing plate-like bodies.  In other words, the 

apparatus for inspecting plate-like bodies described 
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above can be used as an apparatus for manufacturing 

plate-like bodies. 

[0128] 

Although the apparatus for inspecting plate-like 

bodies has been described in one or more embodiments 

and the like, the present invention is not limited to 

the embodiments and the like described above.  

Various modifications and changes can be made within 

a scope of the present invention set forth in the 

claims. 

[0129] 

This international application claims priority under 

Japanese Patent Application No. 2019-036625, filed 

February 28, 2019, the entirety of which is 

incorporated herein by reference. 

 

[0130] 

[Reference Signs List] 

10 plate-like body 

111, 112 coating material 

12 core 

13 side surface 

131 first side surface 

132 second side surface 

133 third side surface 

134 fourth side 

14 corner 

141 first corner 

142 second corner 

143 third corner 

144 fourth corner 

20, 30, 40 apparatus for inspecting plate-like bodies 

21, 31, 41 light emitting unit 
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211 first light emitting unit 

212 second light emitting unit 

311 light emitting unit for first edge detection  

312 light emitting unit for second edge detection 

313 light emitting unit for third edge detection 

314 light emitting unit for fourth edge detection 

411 light emitting unit for detecting a first length 

412 light emitting unit for detecting a second length 

413 light emitting unit for detecting a third length 

414 light emitting unit for detecting a fourth length 

22, 32, 42 light receiving unit 

221 first light receiving unit 

222 second light receiving unit 

321 light receiving unit for first edge detection 

322 light receiving unit for second edge detection 

323 light receiving unit for third edge detection 

324 light receiving unit for fourth edge detection 

421 light receiving unit for detecting a first length 

422 light receiving unit for detecting a second 

length 

423 light receiving for detecting a third length 

424 light receiving for detecting a fourth length 

23, 24 conveying unit 

241 conveying unit for a first light emitting unit 

242 conveying unit for a second light emitting unit 

25 distance calculating unit 

251 first distance calculating unit 

252 second distance calculating unit 

26, 36, 46 determining unit 

261 first determining unit 

262 second determining unit 

27 side position adjuster 

X31 to X34, X41 to X44 position 
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l1, l2 straight line 
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[CLAIMS] 

[Claim 1] 

 An apparatus for inspecting plate-like bodies to 

inspect a side surface of a plate-like body with 

sheeted coating materials on a top side and bottom 

side of the plate-like body, the apparatus 

comprising: 

 at least one light emitting unit configured to 

irradiate the side surface of the plate-like body 

with light; 

 at least one light receiving unit configured to 

receive light reflected with respect to the side 

surface of the plate-like body; 

 a conveying unit configured to move at least one 

among the light emitting unit and the plate-like body 

and to vary a position of the light on the side 

surface of the plate-like body, emitted by the light 

emitting unit; and 

 a determining unit configured to determine 

whether the side surface of the plate-like body has a 

defect, by using the light emitted by the light 

emitting unit, upon occurrence of a condition under 

which the conveying unit varies the position of the 

light on the side surface of the plate-like body, 

emitted by the light emitting unit. 

 

[Claim 2] 

 The apparatus for inspecting plate-like bodies 

according to claim 1, further comprising a side 

position adjuster configured to adjust a position 

where the side surface of the plate-like body is to 

be disposed. 
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[Claim 3] 

 The apparatus for inspecting plate-like bodies 

according to claim 1 or 2, further comprising a 

distance calculating unit configured to calculate a 

distance between the light emitting unit and the side 

surface of the plate-like body, by using the light 

emitted by the light emitting unit. 

 

[Claim 4] 

 The apparatus for inspecting plate-like bodies 

according to claim 3, wherein the determining unit is 

configured to determine whether the side surface of 

the plate-like body has a defect based on the 

distance between the light emitting unit and the side 

surface of the plate-like body, the distance being 

calculated by the distance calculating unit. 

 

[Claim 5] 

 The apparatus for inspecting plate-like bodies 

according to claim 4, wherein the at least one light 

emitting unit includes a first light emitting unit 

and a second light emitting unit, 

 wherein the at least one light receiving unit 

includes a first light receiving unit and a second 

light receiving unit, 

 wherein the first light emitting unit and the 

first light receiving unit are disposed on a side of 

a first side surface of the plate-like body, 

 wherein the second light emitting unit and the 

second light receiving unit are disposed on a side of 

a second side surface of the plate-like body opposite 

the first side surface thereof, 

 wherein the distance calculating unit is 



-59- 

configured to calculate, by using light emitted by 

the first light emitting unit, a first distance that 

is a distance between the first light emitting unit 

and the first side surface of the plate-like body and 

to calculate, by using light emitted by the second 

light emitting unit, a second distance that is a 

distance between the second light emitting unit and 

the second side surface of the plate-like body, and 

 wherein the determining unit is configured to 

determine whether the first side surface of the 

plate-like body has a defect based on the first 

distance and to determine whether the second side 

surface of the plate-like body has a defect based on 

the second distance. 

 

[Claim 6] 

 The apparatus for inspecting plate-like bodies 

according to any one of claims 1 to 5, wherein the at 

least one light emitting unit includes a light 

emitting unit for first edge detection and a light 

emitting unit for second edge detection, 

 wherein the at least one light receiving unit 

includes a light receiving unit for first edge 

detection and a light receiving unit for second edge 

detection, 

 wherein the light emitting unit for first edge 

detection and the light receiving unit for first edge 

detection are disposed on a side of a first side 

surface of the plate-like body, 

 wherein the light emitting unit for second edge 

detection and the light receiving unit for second 

edge detection are disposed on a side of a second 

side surface of the plate-like body opposite the 
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first side surface thereof, 

 wherein a straight line connecting a position of 

light on the first side surface of the plate-like 

body to be emitted by the light emitting unit for 

first edge detection, and a position of light on the 

second side surface of the plate-like body to be 

emitted by the light emitting unit for second edge 

detection, is parallel to a third side surface of the 

plate-like body located between the first side 

surface and the second side surface thereof, and 

 wherein, in a case where the conveying unit 

moves, along a longitudinal direction of the first 

side surface, the position of the light on the first 

side surface of the plate-like body, emitted by the 

light emitting unit for first edge detection, while 

moving, along a longitudinal direction of the first 

side surface, the position of the light on the second 

side surface of the plate-like body, emitted by the 

light emitting unit for second edge detection, 

respective positions of the light including points at 

edges of the third side surface of the plate-like 

body, 

 the determining unit is configured to determine 

that there is a defect at an edge of the third side 

surface of the plate-like body, upon occurrence of a 

condition under which a time point at which the light 

emitting unit for first edge detection starts 

receiving the light and a time point at which the 

light emitting unit for second edge detection starts 

receiving the light do not match, or a condition 

under which a time point at which the light emitting 

unit for first edge detection terminates receiving 

the light and a time point at which the light 
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emitting unit for second edge detection terminates 

receiving the light do not match. 

 

[Claim 7] 

 The apparatus for inspecting plate-like bodies 

according to claim 6, wherein the at least one light 

emitting unit includes a light emitting unit for 

third edge detection and a light emitting unit for 

fourth edge detection, 

 wherein the at least one light receiving unit 

includes a light receiving unit for third edge 

detection and a light receiving unit for fourth edge 

detection, 

 wherein the light emitting unit for third edge 

detection and the light receiving unit for third edge 

detection are disposed on the side of the first side 

surface of the plate-like body, 

 wherein the light emitting unit for fourth edge 

detection and the light receiving unit for fourth 

edge detection are disposed on the side of the second 

side surface of the plate-like body, 

 wherein a straight line connecting a position of 

light on the first side surface of the plate-like 

body to be emitted by the light emitting unit for 

third edge detection, and a position of light on the 

second side surface of the plate-like body to be 

emitted by the light emitting unit for fourth edge 

detection, is parallel to a fourth side surface of 

the plate-like body opposite the third side surface 

thereof, and 

 wherein, in a case where the conveying unit 

moves, along the longitudinal direction of the first 

side surface, the position of the light on the first 
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side surface of the plate-like body, emitted by the 

light emitting unit for third edge detection, while 

moving, along the longitudinal direction of the 

second side surface, the position of the light on the 

second side surface of the plate-like body, emitted 

by the light emitting unit for fourth edge detection, 

respective positions of the light including points at 

edges of the fourth side surface of the plate-like 

body, 

 the determining unit is configured to determine 

that there is a defect at an edge of the fourth side 

surface of the plate-like body, upon occurrence of a 

condition under which a time point at which the light 

emitting unit for third edge detection starts 

receiving the light and a time point at which the 

light emitting unit for fourth edge detection starts 

receiving the light do not match, or a condition 

under which a time point at which the light emitting 

unit for third edge detection terminates receiving 

the light and a time point at which the light 

emitting unit for fourth edge detection terminates 

receiving the light do not match. 

 

[Claim 8] 

 The apparatus for inspecting plate-like bodies 

according to any one of claims 1 to 5, wherein the at 

least one light emitting unit includes a light 

emitting unit for detecting a first length and a 

light emitting unit for detecting a second length, 

 wherein the at least one light receiving unit 

includes a light receiving unit for detecting a first 

length and a light receiving unit for detecting a 

second length, 
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 wherein the light emitting unit for detecting a 

first length and the light emitting unit for 

detecting a second length are disposed along a 

longitudinal direction of a first side surface of the 

plate-like body, 

 wherein the light receiving unit for detecting a 

first length is disposed at a location at which light 

that is emitted by the light emitting unit for 

detecting a first length and that is reflected with 

respect to the first side surface of the plate-like 

body is to be received, and the light receiving unit 

for detecting a second length is disposed at a 

location at which light that is emitted by the light 

emitting unit for detecting a second length and that 

is reflected with respect to the first side surface 

of the plate-like body is to be received, and 

 wherein, in a case where the conveying unit 

moves, from one edge of the first side surface to 

another edge thereof and along the longitudinal 

direction of the first side surface, a position of 

light on the first side surface of the plate-like 

body, emitted by the light emitting unit for 

detecting a first length, while moving, from one edge 

of the first side surface to another edge thereof and 

along the longitudinal direction of the first side 

surface, a position of light on the first side 

surface of the plate-like body, emitted by the light 

emitting unit for detecting a second length, 

 the determining unit is configured to determine 

that there is a defect at a longitudinal edge of the 

first side surface of the plate-like body, upon 

occurrence of a condition under which a time 

difference between a time point at which the light 
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receiving unit for detecting a first length starts 

receiving the light, and a time point at which the 

light receiving unit for detecting a second length 

terminates receiving the light, is shorter than a 

predetermined time period, the predetermined time 

period being set in accordance with a longitudinal 

length of the first side surface and a speed at which 

the conveying unit moves each of the position of the 

light on the first side surface of the plate-like 

body, emitted by the light emitting unit for 

detecting a first length, and the position of the 

light on the first side surface of the plate-like 

body, emitted by the light emitting unit for 

detecting a second length. 

 

[Claim 9] 

 The apparatus for inspecting plate-like bodies 

according to claim 8, wherein the at least one light 

emitting unit includes a light emitting unit for 

detecting a third length and a light emitting unit 

for detecting a fourth length, 

 wherein the at least one light receiving unit 

includes a light receiving unit for detecting a third 

length and a light receiving unit for detecting a 

fourth length, 

 wherein the light emitting unit for detecting a 

third length and the light emitting unit for 

detecting a fourth length are disposed along a 

longitudinal direction of a second side surface of 

the plate-like body opposite the first side surface 

thereof, 

 wherein the light receiving unit for detecting a 

third length is disposed at a location at which light 



-65- 

that is emitted by the light emitting unit for 

detecting a third length and that is reflected with 

respect to the second side surface of the plate-like 

body is to be received, and the light receiving unit 

for detecting a fourth length is disposed at a 

location at which light that is emitted by the light 

emitting unit for detecting a fourth length and that 

is reflected with respect to the second side surface 

of the plate-like body is to be received, and 

 wherein, in a case where the conveying unit 

moves, from one edge of the second side surface to 

another edge thereof and along the longitudinal 

direction of the second side surface, a position of 

light on the second side surface of the plate-like 

body, emitted by the light emitting unit for 

detecting a third length, while moving, from one edge 

of the second side surface to another edge thereof 

and along the longitudinal direction of the second 

side surface, a position of light on the second side 

surface of the plate-like body, emitted by the light 

emitting unit for detecting a fourth length, 

 the determining unit is configured to determine 

that there is a defect at a longitudinal edge of the 

second side surface of the plate-like body, upon 

occurrence of a condition under which a time 

difference between a time point at which the light 

receiving unit for detecting a third length starts 

receiving the light, and a time point at which the 

light receiving unit for detecting a fourth length 

terminates receiving the light, is shorter than a 

predetermined time period, the predetermined time 

period being set in accordance with a longitudinal 

length of the second side surface and a speed at 
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which the conveying unit moves each of the position 

of the light on the second side surface of the plate-

like body, emitted by the light emitting unit for 

detecting a third length, and the position of the 

light on the second side surface of the plate-like 

body, emitted by the light emitting unit for 

detecting a fourth length. 

 


