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AUXILIARY APPARATUS 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to an auxilia ry 

apparatus coupled to a cutting apparatus. 

Description of the Related Art 

        A wafer having a plurality of devices such as 

integrated circuits (ICs) or large-scale integratio n 

(LSI) circuits formed on the top surface of the waf er in 

such a manner as to be demarcated by a plurality of  

intersecting planned dividing lines is divided into  

individual device chips by a cutting apparatus.  Ea ch of 

the divided device chips is used in an electric app aratus 

such as a mobile telephone or a personal computer. 

        The cutting apparatus includes a chuck tabl e having 

a holding surface for holding the wafer, a cutting unit 

to which a cutting blade for cutting the wafer held  on 

the chuck table is fitted by a fixing nut, X-axis f eeding 

means for processing-feeding the chuck table in an X-axis 

direction, Y-axis feeding means for indexing-feedin g the 

cutting unit in a Y-axis direction orthogonal to th e X-

axis direction, and Z-axis feeding means for cuttin g-

feeding the cutting unit in a Z-axis direction orth ogonal 
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to the X-axis direction and the Y-axis direction.  The 

holding surface is defined by the X-axis direction and 

the Y-axis direction.  The cutting apparatus can di vide 

the wafer into the individual device chips with hig h 

accuracy. 

        In addition, the present applicant has prop osed an 

automatic replacing apparatus that can automaticall y 

replace a cutting blade fitted to a cutting unit wi th a 

different one (see, for example, Japanese Patent La id-

Open No. 2007-98536). 

 

SUMMARY OF THE INVENTION 

        However, there is a problem of difficulty i n 

fitting the automatic replacing apparatus afterward  to a 

cutting apparatus already delivered to a user. 

        It is therefore an object of the present in vention 

to provide an auxiliary apparatus that can automati cally 

replace a cutting blade with a different one and th at can 

be fitted afterward to a cutting apparatus already 

delivered to a user. 

        In accordance with an aspect of the present  

invention, there is provided an auxiliary apparatus  

coupled to a cutting apparatus, the cutting apparat us 

including a chuck table having a holding surface 
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configured to hold a workpiece, a cutting unit to w hich a 

cutting blade configured to cut the workpiece held on the 

chuck table is fitted by a fixing nut, X-axis feedi ng 

means for processing-feeding the chuck table in an X-axis 

direction, Y-axis feeding means for indexing-feedin g the 

cutting unit in a Y-axis direction orthogonal to th e X-

axis direction, and Z-axis feeding means for cuttin g-

feeding the cutting unit in a Z-axis direction orth ogonal 

to the X-axis direction and the Y-axis direction, t he 

holding surface being defined by the X-axis directi on and 

the Y-axis direction, the auxiliary apparatus inclu ding a 

cutting blade storage unit configured to store a 

plurality of cutting blades, a loading and unloadin g unit 

configured to unload and load a cutting blade from the 

cutting blade storage unit, a Y-axis direction 

positioning unit configured to position the loading  and 

unloading unit at an action position and a retracte d 

position in the Y-axis direction with respect to th e 

cutting blade storage unit, a Z-axis moving mechani sm 

configured to move the loading and unloading unit i n the 

Z-axis direction; and an X-axis moving mechanism 

configured to move the loading and unloading unit i n the 

X-axis direction to make the loading and unloading unit 

act on the cutting blade fitted to a spindle of the  
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cutting unit. 

        Preferably, the cutting blade storage unit includes 

a driving gear that has a first rotary shaft extend ing in 

the Y-axis direction, a driven gear that is separat ed 

from the driving gear in the Z-axis direction and t hat 

has a second rotary shaft extending in the Y-axis 

direction, a caterpillar that is wound around the d riving 

gear and the driven gear, and supporting shafts tha t are 

arranged on the caterpillar at predetermined interv als, 

that are configured to be inserted into a central o pening 

portion of a cutting blade to support the cutting b lade, 

and that extend in the Y-axis direction.  Preferabl y, an 

interval in the Z-axis direction between the drivin g gear 

and the driven gear is adjustable, and a length of the 

caterpillar is adjustable. 

        Preferably, the loading and unloading unit includes 

a Z rotary shaft extending in the Z-axis direction,  blade 

holding units radially coupled to the Z rotary shaf t and 

configured to hold under suction a cutting blade, a nd a 

fixing nut holding unit configured to screw and uns crew 

the fixing nut onto and from a male thread formed o n a 

distal end of the spindle, and two blade holding un its 

are provided for one fixing nut holding unit. 

        Preferably, the loading and unloading unit is 
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disposed in a frame body, and the frame body is sli dably 

supported by a guide rail that is disposed on a rai sing 

and lowering table and that extends in the Y-axis 

direction, and is positioned at the action position  and 

the retracted position in the Y-axis direction with  

respect to the cutting blade storage unit by the Y- axis 

direction positioning unit. 

        Preferably, the loading and unloading unit is 

disposed on a first moving body disposed within the  frame 

body, the first moving body is slidably supported i n a 

suspended state by a first guide rail that is dispo sed on 

a lower portion of a second moving body and that ex tends 

in the X-axis direction, the second moving body is 

slidably supported in a suspended state by a second  guide 

rail that is disposed on a ceiling portion of the f rame 

body and that extends in the X-axis direction, and the 

loading and unloading unit is configured to be adva nced 

freely in the X-axis direction by the first moving body 

and the second moving body. 

        Preferably, a bottom portion of the frame b ody is 

provided with a dressing board housing portion conf igured 

to house a dressing board for dressing a cutting bl ade, 

and the first moving body is provided with holding means 

for holding the dressing board housed in the dressi ng 
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board housing portion. 

        Preferably, the bottom portion of the frame  body is 

provided with an end surface correcting jig housing  

portion configured to house an end surface correcti ng jig 

configured to shape a peripheral end surface of a m ount 

flange that is formed at a distal end of the spindl e of 

the cutting unit and that supports a back portion o f the 

cutting blade, and the end surface correcting jig i s held 

by the holding means provided to the first moving b ody. 

        The auxiliary apparatus according to the pr esent 

invention can be fitted afterward to a cutting appa ratus 

already delivered to a user. 

        The above and other objects, features and 

advantages of the present invention and the manner of 

realizing them will become more apparent, and the 

invention itself will best be understood from a stu dy of 

the following description and appended claims with 

reference to the attached drawings showing a prefer red 

embodiment of the invention. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

        FIG. 1 is a perspective view of an auxiliar y 

apparatus according to an embodiment of the present  

invention; 
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        FIG. 2 is an exploded perspective view of a  cutting 

blade storage unit illustrated in FIG. 1; 

        FIG. 3 is a perspective view of a supportin g shaft 

illustrated in FIG. 2; 

        FIG. 4 is a sectional view of a supporting shaft 

illustrated in FIG. 2; 

        FIG. 5 is a perspective view of a loading a nd 

unloading unit illustrated in FIG. 1; 

        FIG. 6 is an exploded perspective view of a  frame 

body, a raising and lowering table, and a base fram e 

illustrated in FIG. 1; 

        FIG. 7 is an exploded perspective view of t he frame 

body illustrated in FIG. 1; 

        FIG. 8 is an exploded perspective view of t he frame 

body provided with holding means; 

        FIG. 9 is a perspective view of dressing bo ards and 

end surface correcting jigs illustrated in FIG. 8; 

        FIG. 10 is a perspective view of a cutting 

apparatus to which the auxiliary apparatus illustra ted in 

FIG. 1 is to be coupled; 

        FIG. 11 is a perspective view of a chuck ta ble 

illustrated in FIG. 10; 

        FIG. 12 is a perspective view of cutting un its 

illustrated in FIG. 10; 
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        FIG. 13 is a perspective view of a cutting unit 

illustrated in FIG. 12 that is in a state in which a 

blade cover is opened; 

        FIG. 14 is an exploded perspective view of a 

cutting unit illustrated in FIG. 10; 

        FIG. 15 is a perspective view illustrating a state 

in which the auxiliary apparatus illustrated in FIG . 1 is 

coupled to the cutting apparatus illustrated in FIG . 10; 

        FIG. 16 is a perspective view illustrating a state 

in which the cutting blade storage unit and the loa ding 

and unloading unit of the auxiliary apparatus illus trated 

in FIG. 1 face each other; 

        FIG. 17 is a perspective view illustrating a state 

in which the frame body is advanced toward the cutt ing 

blade storage unit from the state illustrated in FI G. 16; 

        FIG. 18 is a perspective view illustrating a state 

in which the frame body is retreated from the state  

illustrated in FIG. 17 and the raising and lowering  table 

is raised; 

        FIG. 19 is a perspective view illustrating a state 

in which a first moving body is advanced toward the  

cutting apparatus from the state illustrated in FIG . 18; 

        FIG. 20 is a perspective view illustrating a state 

in which a second moving body is advanced toward th e 



9 

cutting apparatus from the state illustrated in FIG . 19; 

        FIG. 21 is a perspective view illustrating a state 

in which dressing boards are being loaded by the lo ading 

and unloading unit illustrated in FIG. 8; and 

        FIG. 22 is a perspective view illustrating a state 

in which end surface correcting jigs are being load ed by 

the loading and unloading unit illustrated in FIG. 8. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

        An auxiliary apparatus according to an embo diment 

of the present invention will hereinafter be descri bed 

with reference to the drawings.  Described with ref erence 

to FIG. 1, the auxiliary apparatus indicated in ent irety 

by a reference numeral 2 includes at least a cuttin g 

blade storage unit 4 that stores a plurality of cut ting 

blades; a loading and unloading unit 6 that unloads  and 

loads a cutting blade from the cutting blade storag e unit 

4; a Y-axis direction positioning unit 8 that posit ions 

the loading and unloading unit 6 at an action posit ion 

and a retracted position in a Y-axis direction with  

respect to the cutting blade storage unit 4; a Z-ax is 

moving mechanism 10 that moves the loading and unlo ading 

unit 6 in a Z-axis direction; and an X-axis moving 

mechanism 12 that moves the loading and unloading u nit 6 
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in an X-axis direction to make the loading and unlo ading 

unit 6 act on a cutting blade fitted to a spindle o f a 

cutting unit of a cutting apparatus.  Incidentally,  the X-

axis direction is a direction indicated by an arrow  X in 

FIG. 1, the Y-axis direction is a direction indicat ed by 

an arrow Y in FIG. 1 and is a direction orthogonal to the 

X-axis direction, and the Z-axis direction is a dir ection 

indicated by an arrow Z in FIG. 1 and is an upward-

downward direction orthogonal to the X-axis directi on and 

the Y-axis direction.  In addition, a plane defined  by the 

X-axis direction and the Y-axis direction is 

substantially horizontal. 

        As illustrated in FIG. 2, the cutting blade  storage 

unit 4 includes a driving gear 16 that has a rotary  shaft 

14 extending in the Y-axis direction; a driven gear  20 

that is separated from the driving gear 16 in the Z -axis 

direction and has a rotary shaft 18 extending in th e Y-

axis direction; a caterpillar 22 that is wound arou nd the 

driving gear 16 and the driven gear 20; and support ing 

shafts 24 that are arranged on the caterpillar 22 a t 

predetermined intervals, are inserted into a centra l 

opening portion of a cutting blade to support the c utting 

blade, and extend in the Y-axis direction. 

        Described with reference to FIG. 1 and FIG.  2, the 
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cutting blade storage unit 4 in the present embodim ent 

includes a base plate 26 (see FIG. 1), a supporting  wall 

28 extending upward from the upper surface of the b ase 

plate 26, and a motor 30 fixed to one surface of th e 

supporting wall 28.  As illustrated in FIG. 2, the rotary 

shaft 14 of the driving gear 16 is coupled to the m otor 

30, and the motor 30 rotates the driving gear 16 wi th the 

Y-axis direction as an axis. 

        As illustrated in FIG. 2, the driven gear 2 0 is 

disposed above the driving gear 16, and the rotary shaft 

18 of the driven gear 20 is supported by the suppor ting 

wall 28 in such a manner as to be rotatable with th e Y-

axis direction as an axis and raisable and lowerabl e in 

the Z-axis direction.  The supporting wall 28 is pr ovided 

with raising and lowering means (not illustrated) f or 

raising and lowering the driven gear 20 in the Z-ax is 

direction.  It suffices for the raising and lowerin g means 

to have a configuration including a ball screw that  is 

coupled to the rotary shaft 18 of the driven gear 2 0 and 

that extends in the Z-axis direction and a motor th at 

rotates the ball screw. 

        The caterpillar 22 includes a large number of link 

pieces (whose reference numeral is omitted) coupled  to 

one another.  The caterpillar 22 is wound around th e 
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driving gear 16 and the driven gear 20.  The caterp illar 

22 is rotated according to rotation of the driving gear 

16 by the motor 30. 

        The cutting blade storage unit 4 in the pre sent 

embodiment allows an interval in the Z-axis directi on 

between the driving gear 16 and the driven gear 20 to be 

adjusted by changing the position in the Z-axis dir ection 

of the driven gear 20 by the raising and lowering m eans.  

In addition, the cutting blade storage unit 4 allow s also 

the length of the caterpillar 22 to be adjusted by 

increasing or decreasing the quantity of the link p ieces 

of the caterpillar 22 as appropriate. 

        As illustrated in FIG. 2, a plurality of th e 

supporting shafts 24 are arranged on the caterpilla r 22 

at predetermined intervals.  In addition, as is und erstood 

by reference to FIG. 3 in conjunction with FIG. 2, a 

supporting shaft 24 includes a cylindrical base por tion 

32 coupled to the caterpillar 22 and a cylindrical shaft 

portion 34 extending in the Y-axis direction from a n end 

surface of the base portion 32.  The diameter of th e shaft 

portion 34 is smaller than the diameter of the base  

portion 32. 

        FIG. 3 also illustrates cutting blades 36 s upported 

by the supporting shaft 24.  The cutting blade 36 i ncludes 
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an annular base 38 and an annular cutting edge 40 f ixed 

to an outer circumferential portion of the base 38.   The 

base 38 can be formed of a suitable metallic materi al 

such as an aluminum alloy.  A central portion of th e base 

38 is provided with a circular central opening port ion 

38a.  The cutting edge 40 is formed of abrasive gra ins of 

diamond or the like and a binding material such as metal 

or resin and is formed with a predetermined thickne ss 

(for example, approximately 10 to 30 µm).  The cutting 

edge 40 projects radially outward from an outer 

circumferential edge of the base 38. 

        The supporting shaft 24 has the shaft porti on 34 

inserted into the central opening portion 38a of th e 

cutting blade 36.  The supporting shaft 24 supports  a 

plurality of (for example, five) cutting blades 36 by the 

shaft portion 34.  In the present embodiment, as is  

understood by reference to FIG. 2, half of the plur ality 

of supporting shafts 24 support cutting blades 36.  In 

addition, as illustrated in FIG. 3, a plurality of ball 

plungers 42 for preventing the cutting blades 36 

supported by the shaft portion 34 from springing ou t are 

fitted to a distal end side of the shaft portion 34  at 

intervals in a circumferential direction. 

        As illustrated in FIG. 4, flow passages 32a  are 
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formed within the respective base portions 32 of th e 

supporting shafts 24, and a plurality of flow passa ges 

22a communicating with one end portion of each flow  

passage 32a are formed in the caterpillar 22.  As 

illustrated in FIG. 3, another end portion of each flow 

passage 32a opens in an end surface of the base por tion 

32 which is radially outward of the shaft portion 3 4.  In 

addition, as illustrated in FIG. 2, the supporting wall 

28 is provided with an air nozzle 44 that projects in the 

Y-axis direction below the driving gear 16.  The ai r 

nozzle 44 is connected to high pressure air supply means 

(not illustrated).  In the present embodiment, a 

supporting shaft 24 positioned at a lowermost end i n the 

orbit of the supporting shafts 24 as the caterpilla r 22 

rotates and a distal end of the air nozzle 44 face each 

other. 

        When a cutting blade 36 located on the dist al end 

side of the shaft portion 34 is unloaded, the cutti ng 

blades 36 remaining on the shaft portion 34 can be pushed 

out to the distal end side of the shaft portion 34 by 

supply of high pressure air to the flow passages 32 a of 

the base portion 32 of the supporting shaft 24 loca ted at 

the lowermost end, from the air nozzle 44 via a flo w 

passage 22a of the caterpillar 22.  However, due to  the 
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action of the ball plungers 42, the cutting blade 3 6 does 

not drop off from the shaft portion 34. 

        The loading and unloading unit 6 will be de scribed 

with reference to FIG. 5.  The loading and unloadin g unit 

6 includes at least a Z rotary shaft 46 extending i n the 

Z-axis direction; blade holding units 48 that are 

radially coupled to the Z rotary shaft 46 and hold under 

suction a cutting blade 36; and fixing nut holding units 

50 that screw and unscrew a fixing nut onto and fro m a 

male thread formed on the distal end of a spindle o f the 

cutting apparatus. 

        As illustrated in FIG. 5, the loading and u nloading 

unit 6 in the present embodiment further includes a  

casing 52, and the casing 52 includes a top 54 in a  

regular hexagonal shape and six side walls 56 in a 

rectangular plate shape which hang down from the 

peripheral edge of the top 54.  The above-described  Z 

rotary shaft 46 projects from the upper surface of the 

top 54.  A motor (not illustrated) coupled to the Z  rotary 

shaft 46 is housed within the casing 52. 

        In the present embodiment, of the six side walls 56 

of the casing 52, four side walls 56 are fitted wit h the 

blade holding units 48, and two side walls 56 are f itted 

with the fixing nut holding units 50.  The two fixi ng nut 
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holding units 50 are provided to a pair of side wal ls 56 

opposed to each other.  The loading and unloading u nit 6 

thus has two blade holding units 48 for one fixing nut 

holding unit 50. 

        The blade holding units 48 are formed in a 

cylindrical shape.  An end surface 58 of a blade ho lding 

unit 48 is provided with a circular central opening  

portion 60 capable of receiving the shaft portion 3 4 of 

the above-described supporting shaft 24 and a dista l end 

portion of the spindle of the cutting apparatus and  a 

plurality of suction holes 62 arranged on the perip hery 

of the central opening portion 60 at equal interval s in a 

circumferential direction.  Each suction hole 62 is  

connected to suction means (not illustrated). 

        In a state in which the blade holding unit 48 is 

positioned at a position where the end surface 58 o f the 

blade holding unit 48 is in contact with the base 3 8 of a 

cutting blade 36 stored in the cutting blade storag e unit 

4, the blade holding unit 48 holds under suction th e 

cutting blade 36 by generation of a suction force i n each 

suction hole 62 by the suction means. 

        Continuously described with reference to FI G. 5, 

the fixing nut holding unit 50 includes a cylindric al 

housing 64 fixed to a side wall 56 of the casing 52 ; an 
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annular rotating body 66 rotatably housed within th e 

housing 64; and a motor (not illustrated) that rota tes 

the rotating body 66. 

        A central opening portion 68 capable of rec eiving 

the distal end portion of the spindle of the cuttin g 

apparatus is formed in the rotating body 66.  An en d 

surface 66a of the rotating body 66 is provided wit h a 

plurality of suction holes 70 and a plurality of pi ns 72 

alternately at intervals in a circumferential direc tion.  

Each suction hole 70 is connected to suction means (not 

illustrated).  The pins 72 are positioned at positi ons 

(positions illustrated in FIG. 5) where the pins 72  

project from the end surface 66a of the rotating bo dy 66 

by springs (not illustrated) included in the rotati ng 

body 66, and are housed into the rotating body 66 w ith 

the springs contracted when the pins 72 are pushed to the 

inside of the rotating body 66.  In addition, the p ins 72 

are arranged in such a manner as to correspond to t he 

positions of pin holes formed in a fixing nut. 

        The fixing nut holding unit 50 can screw an d 

unscrew the fixing nut for fixing a cutting blade 3 6 to 

the spindle of the cutting apparatus onto and from the 

male thread formed at the distal end of the spindle  by 

generation of a suction force in each suction hole 70 by 
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the suction means to thereby hold under suction the  

fixing nut and rotation of the rotating body 66 by the 

motor in a state in which the pins 72 are inserted in the 

pin holes formed in the fixing nut. 

        Incidentally, even in a case where the posi tions of 

the pins 72 of the fixing nut holding unit 50 and t he 

positions of the pin holes of the fixing nut are 

displaced from each other when the fixing nut is to  be 

unscrewed (removed) from the spindle, when the rota ting 

body 66 is rotated by the motor after the pins 72 a re 

housed within the rotating body 66 by positioning t he end 

surface 66a of the rotating body 66 at the end surf ace of 

the fixing nut fitted to the spindle, the pins 72 a re 

pushed out by the springs at a time when the positi ons of 

the pins 72 match the positions of the pin holes, s o that 

the pins 72 are inserted into the pin holes. 

        In the present embodiment, as illustrated i n FIG. 

1, the loading and unloading unit 6 that can be 

configured as described above is disposed within a frame 

body 74.  The frame body 74 is supported by a raisi ng and 

lowering table 76 in such a manner as to be movable  in 

the Y-axis direction.  The raising and lowering tab le 76 

is supported by a base frame 78 in such a manner as  to be 

raisable and lowerable in the Z-axis direction. 
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        Described with reference to FIG. 6 in conju nction 

with FIG. 1, the frame body 74 includes a bottom po rtion 

80 in a rectangular plate shape; four columns 82 

extending upward from four corners of the upper sur face 

of the bottom portion 80; and a plate-shaped ceilin g 

portion 84 (see FIG. 1) fixed to an upper end of ea ch 

column 82.  The undersurface of the bottom portion 80 is 

provided with a pair of guided members 86 in which 

grooves 86a extending in the Y-axis direction are f ormed 

with an interval in the X-axis direction. 

        The raising and lowering table 76 includes a top 88 

in a rectangular plate shape and four cylindrical l eg 

portions 90 extending downward from four corners of  the 

undersurface of the top 88.  The upper surface of t he top 

88 is provided with a pair of guide rails 92 extend ing in 

the Y-axis direction at an interval in the X-axis 

direction.  The pair of guide rails 92 are slidably  fitted 

to the grooves 86a of the pair of guided members 86  of 

the frame body 74. 

        In addition, the upper surface of the top 8 8 of the 

raising and lowering table 76 is provided with the Y-axis 

direction positioning unit 8.  The Y-axis direction  

positioning unit 8 includes a ball screw 94 extendi ng in 

the Y-axis direction between the pair of guide rail s 92 



20 

and a motor 96 that rotates the ball screw 94.  A n ut 

portion (not illustrated) of the ball screw 94 is f ixed 

to the lower surface of the bottom portion 80 of th e 

frame body 74. 

        The Y-axis direction positioning unit 8 con verts 

rotary motion of the motor 96 into rectilinear moti on by 

the ball screw 94, and transmits the rectilinear mo tion 

to the frame body 74.  The Y-axis direction positio ning 

unit 8 thereby moves the frame body 74 in the Y-axi s 

direction along the pair of guide rails 92.  Thus, the 

frame body 74 in which the loading and unloading un it 6 

is disposed is slidably supported by the guide rail s 92 

that are disposed on the raising and lowering table  76 

and extend in the Y-axis direction, and is position ed at 

the action position and the retracted position in t he Y-

axis direction with respect to the cutting blade st orage 

unit 4 by the Y-axis direction positioning unit 8. 

        The above-described action position is a po sition 

where a blade holding unit 48 of the loading and 

unloading unit 6 is close to the cutting blade stor age 

unit 4, and is a position where the blade holding u nit 48 

can hold under suction a cutting blade 36 supported  by 

the cutting blade storage unit 4.  In addition, the  above-

described retracted position is a position where th e 



21 

blade holding unit 48 of the loading and unloading unit 6 

is more separated from the cutting blade storage un it 4 

than at the above-described action position. 

        As illustrated in FIG. 6, the base frame 78  

includes a frame 98 and a rectangular base plate 10 0 

fixed to an upper portion of the frame 98.  Four ci rcular 

holes 102 into which the leg portions 90 of the rai sing 

and lowering table 76 are slidably inserted are for med at 

four corners of the base plate 100.  In addition, a  female 

screw 104 is formed in a central portion of the bas e 

plate 100. 

        Continuously described with reference to FI G. 6, 

the Z-axis moving mechanism 10 is coupled to the ra ising 

and lowering table 76 and the base frame 78.  The Z -axis 

moving mechanism 10 includes a ball screw 106 exten ding 

in the Z-axis direction, a motor 108 that rotates t he 

ball screw 106, and a coupling plate 110 fixed to a n 

upper end of the motor 108.  The ball screw 106 is screwed 

in the female screw 104 of the base plate 100.  The  

coupling plate 110 is fixed to the lower surface of  the 

top 88 of the raising and lowering table 76 by suit able 

coupling means such as bolts (not illustrated). 

        The Z-axis moving mechanism 10 converts rot ary 

motion of the motor 108 into rectilinear motion by the 
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ball screw 106, and thus raises or lowers the raisi ng and 

lowering table 76 with respect to the base frame 78 .  The 

Z-axis moving mechanism 10 thereby moves, in the Z- axis 

direction, the frame body 74 in which the loading a nd 

unloading unit 6 is disposed. 

        Described with reference to FIG. 7, the loa ding and 

unloading unit 6 is disposed on a first moving body  112 

disposed within the frame body 74.  The first movin g body 

112 is slidably supported in a suspended state by f irst 

guide rails 116 that are disposed on a lower portio n of a 

second moving body 114 and that extend in the X-axi s 

direction.  The second moving body 114 is slidably 

supported in a suspended state by second guide rail s 118 

that are disposed on the ceiling portion 84 of the frame 

body 74 and that extend in the X-axis direction. 

        The first moving body 112 has a main body 1 20 in a 

rectangular plate shape.  A circular hole 122 is fo rmed in 

a central portion of the main body 120.  The Z rota ry 

shaft 46 of the loading and unloading unit 6 is ins erted 

into the circular hole 122.  The Z rotary shaft 46 is 

fixed to the main body 120 in a non-rotatable manne r.  

When the motor of the loading and unloading unit 6 which 

motor is coupled to the Z rotary shaft 46 is driven , the 

casing 52 of the loading and unloading unit 6 rotat es 
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with respect to the first moving body 112, so that the 

blade holding units 48 and the fixing nut holding u nits 

50 are positioned in any orientation. 

        A pair of guided members 124 in which groov es 124a 

extending in the X-axis direction are formed are pr ovided 

to the upper surface of the main body 120 of the fi rst 

moving body 112 with an interval in the Y-axis dire ction, 

and a block 126 in which a through hole 126a extend ing in 

the X-axis direction is formed is fixed to the uppe r 

surface of the main body 120 of the first moving bo dy 

112. 

        The second moving body 114 has a main body 128 in a 

rectangular plate shape.  A pair of the first guide  rails 

116 are provided to the lower surface of the main b ody 

128 with an interval in the Y-axis direction.  The first 

guide rails 116 are slidably fitted to the grooves 124a 

of the pair of guided members 124 of the first movi ng 

body 112.  The first moving body 112 is slidably su pported 

in a suspended state by the first guide rails 116 

provided to the second moving body 114. 

        A first X-axis moving mechanism that moves the 

first moving body 112 in the X-axis direction with 

respect to the second moving body 114 is provided u nder 

the main body 128 of the second moving body 114.  T he 
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first X-axis moving mechanism in the present embodi ment 

includes an air cylinder 130.  A cylinder tube 130a  of the 

air cylinder 130 is fixed to the lower surface of t he 

main body 128, and extends in the X-axis direction 

between the pair of first guide rails 116.  A dista l end 

of a piston rod 130b of the air cylinder 130 is fit ted 

and coupled to the through hole 126a of the block 1 26 of 

the first moving body 112. 

        The air cylinder 130 as the first X-axis mo ving 

mechanism moves the first moving body 112 with resp ect to 

the second moving body 114 in the X-axis direction along 

the first guide rails 116 by advancing or retreatin g the 

piston rod 130b. 

        A pair of guided members 132 in which groov es 132a 

extending in the X-axis direction are formed are pr ovided 

to the upper surface of the main body 128 of the se cond 

moving body 114 at an interval in the Y-axis direct ion, 

and a block 134 in which a female thread 134a exten ding 

in the X-axis direction is formed is fixed to the u pper 

surface of the main body 128 of the second moving b ody 

114. 

        A pair of the second guide rails 118 are pr ovided 

to the lower surface of the ceiling portion 84 of t he 

frame body 74 with an interval in the Y-axis direct ion.  
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The second guide rails 118 are slidably fitted to t he 

grooves 132a of the pair of guided members 132 of t he 

second moving body 114.  The second moving body 114  is 

slidably supported in a suspended state by the seco nd 

guide rails 118 provided to the ceiling portion 84.  

        A second X-axis moving mechanism 136 that m oves the 

second moving body 114 in the X-axis direction with  

respect to the ceiling portion 84 is provided under  the 

ceiling portion 84 of the frame body 74.  The secon d X-

axis moving mechanism 136 in the present embodiment  

includes a ball screw 138 extending in the X-axis 

direction between the pair of second guide rails 11 8 and 

a motor 140 that rotates the ball screw 138.  The b all 

screw 138 is screwed in the female thread 134a of t he 

block 134 of the second moving body 114.  The motor  140 is 

fixed to the lower surface of the ceiling portion 8 4. 

        The second X-axis moving mechanism 136 conv erts 

rotary motion of the motor 140 into rectilinear mot ion by 

the ball screw 138, and transmits the rectilinear m otion 

to the second moving body 114.  The second X-axis m oving 

mechanism 136 thereby moves the second moving body 114 

with respect to the ceiling portion 84 in the X-axi s 

direction along the second guide rails 118. 

        The X-axis moving mechanism 12 in the prese nt 
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embodiment includes the air cylinder 130 as the fir st X-

axis moving mechanism and the second X-axis moving 

mechanism 136 including the ball screw 138 and the motor 

140.  In the present embodiment, the loading and un loading 

unit 6 can be swiftly advanced in the X-axis direct ion by 

moving the first moving body 112 by the air cylinde r 130 

as the first X-axis moving mechanism, and the X-axi s 

direction position of the loading and unloading uni t 6 

can be finely adjusted easily by moving the second moving 

body 114 by the second X-axis moving mechanism 136.   Thus, 

the loading and unloading unit 6 is configured to b e 

advanced freely in the X-axis direction by the firs t 

moving body 112 and the second moving body 114. 

        It is to be noted that the auxiliary appara tus 2 is 

not limited to having the above-described form, and  may 

be in a form further including such a configuration  as 

that illustrated in FIG. 8 and FIG. 9.  In the form  

illustrated in FIG. 8 and FIG. 9, the bottom portio n 80 

of the frame body 74 is provided with dressing boar d 

housing portions 144 (see FIG. 9) housing dressing boards 

142 for dressing cutting blades 36, and the first m oving 

body 112 is provided with holding means 146 (see FI G. 8) 

for holding dressing boards 142 housed in dressing board 

housing portions 144. 
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        The dressing boards 142 may be obtained by forming 

green carbide or alundum-based abrasive grains into  a 

rectangular plate shape with use of a binding mater ial 

such as a resin bond.  One side of the dressing boa rds 142 

is approximately 5 cm, for example.  As illustrated  in 

FIG. 9, the dressing board housing portions 144 in the 

present embodiment include three rectangular recess es 

provided to each of end portions on both sides in t he Y-

axis direction of the upper surface of a tray 148 i n a 

rectangular shape.  The tray 148 is disposed on the  upper 

surface of the bottom portion 80 of the frame body 74. 

        As illustrated in FIG. 8, a pair of the hol ding 

means 146 in the present embodiment are provided to  end 

portions on both sides in the Y-axis direction of t he 

first moving body 112.  The holding means 146 each include 

a fixed piece 150 fixed to an end portion in the Y- axis 

direction of the main body 120 of the first moving body 

112; a rising and lowering piece 152 supported by t he 

lower surface of the fixed piece 150 in such a mann er as 

to be raisable and lowerable in the Z-axis directio n; 

raising and lowering means (not illustrated) for ra ising 

and lowering the rising and lowering piece 152; and  a 

plurality of suction pads 154 arranged on the lower  

surface of the rising and lowering piece 152.  The raising 



28 

and lowering means can, for example, include a suit able 

actuator such as an air cylinder.  Each suction pad  154 is 

connected to suction means. 

        The holding means 146 brings each suction p ad 154 

into contact with a dressing board 142 housed in a 

dressing board housing portion 144, by lowering the  

rising and lowering piece 152 by the raising and lo wering 

means, and holds under suction the dressing board 1 42 by 

each suction pad 154 by generation of a suction for ce in 

each suction pad 154 by the suction means. 

        In addition, the bottom portion 80 of the f rame 

body 74 is provided with end surface correcting jig  

housing portions 158 (see FIG. 9) that each house a n end 

surface correcting jig 156 that shapes a peripheral  end 

surface of a mount flange that is formed at the dis tal 

end of the spindle of a cutting unit and that suppo rts a 

back portion of a cutting blade 36.  The end surfac e 

correcting jig 156 includes a board 160 in a rectan gular 

shape and a grindstone 162 fixed to the upper surfa ce of 

the board 160.  As illustrated in FIG. 9, the end s urface 

correcting jig housing portions 158 in the present 

embodiment are formed by a pair of rectangular rece sses 

provided in end portions on both sides in the Y-axi s 

direction of the upper surface of the tray 148. 
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        The end surface correcting jig 156 housed i n the 

end surface correcting jig housing portion 158 is h eld 

under suction by the suction pad 154 of the holding  means 

146 provided to the first moving body 112. 

        A cutting apparatus 170 to which the above-

described auxiliary apparatus 2 is coupled will nex t be 

described with reference to FIGS. 10 to 15. 

        As illustrated in FIG. 10, the cutting appa ratus 

170 includes a chuck table 172 having a holding sur face 

for holding a workpiece; cutting units 174 to which  a 

cutting blade for cutting the workpiece held on the  chuck 

table 172 is fitted by a fixing nut; X-axis feeding  means 

176 for processing-feeding the chuck table 172 in t he X-

axis direction; Y-axis feeding means 178 for indexi ng-

feeding the cutting units 174 in the Y-axis directi on 

orthogonal to the X-axis direction; and Z-axis feed ing 

means 180 for cutting-feeding the cutting units 174  in 

the Z-axis direction orthogonal to the X-axis direc tion 

and the Y-axis direction. 

        Described with reference to FIG. 10 and FIG . 11, 

the cutting apparatus 170 includes an X-axis movabl e 

plate 184 provided to the upper surface of a base 1 82 

(see FIG. 10) in such a manner as to be movable in the X-

axis direction; a column 186 fixed to the upper sur face 
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of the X-axis movable plate 184; and a cover plate 188 

fixed to an upper end of the column 186.  A circula r 

opening 188a is formed in the cover plate 188.  The  chuck 

table 172 is rotatably mounted on the upper end of the 

column 186, and extends upward through the circular  

opening 188a of the cover plate 188.  The chuck tab le 172 

is rotated by a motor (not illustrated) included in  the 

column 186, with the Z-axis direction as an axis. 

        As illustrated in FIG. 11, a porous suction  chuck 

190 in a circular shape which is connected to sucti on 

means (not illustrated) is disposed in an upper end  part 

of the chuck table 172.  The chuck table 172 holds under 

suction the workpiece placed on the upper surface o f the 

suction chuck 190, by generation of a suction force  in 

the upper surface of the suction chuck 190 by the s uction 

means.  Thus, the upper surface of the suction chuc k 190 

in the chuck table 172 constitutes a holding surfac e that 

holds the workpiece.  The holding surface is positi oned on 

an XY plane defined by the X-axis direction and the  Y-

axis direction.  In addition, on the periphery of t he 

chuck table 172, a plurality of clamps 192 are arra nged 

at intervals in a circumferential direction. 

        Continuously described with reference to FI G. 11, a 

pair of rectangular sub-tables 194 are arranged in the 
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upper surface of the cover plate 188 with an interv al in 

the Y-axis direction.  A plurality of suction holes  196 

connected to suction means (not illustrated) are fo rmed 

in the upper surface of each sub-table 194.  The su b-table 

194 holds under suction a dressing board 142 or an end 

surface correcting jig 156 held under suction by th e 

suction pad 154 of the holding means 146 provided t o the 

first moving body 112 and loaded onto the sub-table  194, 

by generation of a suction force in each suction ho le 196 

by the suction means. 

        As illustrated in FIG. 11, the X-axis feedi ng means 

176 includes a ball screw 198 that is coupled to th e X-

axis movable plate 184 and that extends in the X-ax is 

direction and a motor 200 that rotates the ball scr ew 

198.  The X-axis feeding means 176 converts rotary motion 

of the motor 200 into rectilinear motion by the bal l 

screw 198, and transmits the rectilinear motion to the X-

axis movable plate 184.  The X-axis feeding means 1 76 

thereby moves the X-axis movable plate 184 along gu ide 

rails 182a of the base 182 and processing-feeds the  chuck 

table 172 in the X-axis direction. 

        As illustrated in FIG. 10, the cutting appa ratus 

170 includes a gate type frame 202 disposed in such  a 

manner as to straddle the chuck table 172.  The fra me 202 
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includes a pair of columns 204 extending upward fro m the 

upper surface of the base 182 with an interval in t he Y-

axis direction and a beam 206 that is stretched bet ween 

upper ends of the pair of columns 204 and that exte nds in 

the Y-axis direction.  A pair of the cutting units 174 are 

provided to the side surface of one side of the bea m 206 

(side surface on a back side in FIG. 10) with an in terval 

in the Y-axis direction.  The cutting apparatus 170  in the 

present embodiment is provided with the pair of cut ting 

units 174 such that cutting blades 36 face each oth er, 

and can subject the workpiece held on the chuck tab le 172 

to simultaneous cutting processing by a pair of the  

cutting blades 36.  Incidentally, the number of cut ting 

units 174 may be one. 

        As illustrated in FIG. 12, each cutting uni t 174 

includes a Y-axis movable member 208 in a rectangul ar 

shape which is supported by the side surface of one  side 

of the beam 206 in such a manner as to be movable i n the 

Y-axis direction; a Z-axis movable member 210 havin g an 

L-shaped section which is supported by the Y-axis m ovable 

member 208 in such a manner as to be raisable and 

lowerable in the Z-axis direction; and a spindle ho using 

212 fixed to a lower end of the Z-axis movable memb er 

210. 
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        A pair of guided grooves 208a extending in the Y-

axis direction with an interval in the Z-axis direc tion 

are formed in the side surface of one side of the Y -axis 

movable member 208 (side surface on a near side in FIG. 

12).  The guided grooves 208a are slidably coupled to a 

pair of guide rails (not illustrated) extending in the Y-

axis direction on the side surface of one side of t he 

beam 206 with an interval in an upward-downward 

direction. 

        The Y-axis feeding means 178 includes a bal l screw 

214 extending in the Y-axis direction at the side s urface 

of one side of the beam 206 and a motor 216 that ro tates 

the ball screw 214.  The ball screw 214 is coupled to the 

Y-axis movable member 208.  The Y-axis feeding mean s 178 

converts rotary motion of the motor 216 into rectil inear 

motion by the ball screw 214, and transmits the 

rectilinear motion to the Y-axis movable member 208 .  The 

Y-axis feeding means 178 thereby indexing-feeds the  Y-

axis movable member 208 in the Y-axis direction alo ng the 

guide rails attached to the side surface of one sid e of 

the beam 206. 

        A pair of guide rails (not illustrated) ext ending 

in the Z-axis direction with an interval in the Y-a xis 

direction are formed on the side surface of another  side 
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of the Y-axis movable member 208 (side surface on a  back 

side in FIG. 12).  The Z-axis movable member 210 ha s a 

pair of guided grooves (not illustrated) slidably c oupled 

to the pair of guide rails of the Y-axis movable me mber 

208. 

        The Z-axis feeding means 180 includes a bal l screw 

(not illustrated) that is coupled to the Z-axis mov able 

member 210 and that extends in the Z-axis direction  and a 

motor 218 that rotates the ball screw.  The Z-axis feeding 

means 180 converts rotary motion of the motor 218 i nto 

rectilinear motion by the ball screw, and transmits  the 

rectilinear motion to the Z-axis movable member 210 .  The 

Z-axis feeding means 180 thereby cutting-feeds the Z-axis 

movable member 210 in the Z-axis direction along th e 

guide rails of the Y-axis movable member 208. 

        Described with reference to FIG. 13, the sp indle 

housing 212 supports a spindle 220 in a cylindrical  shape 

rotatably with the Y-axis direction as an axis, and  

houses a motor (not illustrated) that rotates the s pindle 

220.  A cutting blade 36 that cuts the workpiece is  

detachably fixed to a distal end of the spindle 220  by a 

fixing nut 222. 

        A blade cover 224 that covers the cutting b lade 36 

is fitted to a distal end of the spindle housing 21 2.  The 
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blade cover 224 includes a first cover member 224a fixed 

to the distal end of the spindle housing 212 and a second 

cover member 224b movably fitted to a distal end of  the 

first cover member 224a.  The second cover member 2 24b is 

moved in the X-axis direction by a suitable actuato r (not 

illustrated) such as an air cylinder.  The second c over 

member 224b is positioned at an open position illus trated 

in FIG. 13 at a time of replacement of the cutting blade 

36, and is positioned at a closed position illustra ted in 

FIG. 12 at a time of cutting processing. 

        As illustrated in FIG. 14, the distal end s ide 

peripheral surface of the spindle 220 is provided w ith an 

annular mount flange 226 projecting outward in a ra dial 

direction.  An annular recess 226a is formed in a r adially 

inward part of the distal end surface of the mount flange 

226.  A part on a peripheral side of the distal end  

surface of the mount flange 226 is an annular recei ving 

portion 226b that protrudes in an axial direction.  In 

addition, a male thread 228 is formed on the periph eral 

surface of the spindle 220 which peripheral surface  is 

more on a distal end side than the mount flange 226 . 

        When the central opening portion 38a of the  cutting 

blade 36 is fitted to the distal end portion of the  

spindle 220 and the male thread 228 of the spindle 220 



36 

and the fixing nut 222 are screwed (fastened) toget her, 

the cutting blade 36 is sandwiched between the rece iving 

portion 226b of the mount flange 226 and the fixing  nut 

222, and is detachably fixed to the distal end of t he 

spindle 220.  In addition, a plurality of pin holes  222a 

into which the pins 72 of a fixing nut holding unit  50 of 

the loading and unloading unit 6 are to be inserted  are 

formed in a side surface of the fixing nut 222 at e qual 

intervals in a circumferential direction. 

        As illustrated in FIG. 10, a pair of imagin g means 

230 for imaging the workpiece held on the chuck tab le 172 

are fitted to the side surface of another side of t he 

beam 206 of the frame 202 (side surface on a near s ide in 

FIG. 10) in such a manner as to be movable in the Y -axis 

direction, and a pair of moving means 232 for movin g the 

imaging means 230 in the Y-axis direction are fitte d to 

the side surface of the other side of the beam 206 of the 

frame 202.  The moving means 232 includes a ball sc rew 234 

extending in the Y-axis direction at the side surfa ce of 

the other side of the beam 206 and a motor 236 that  

rotates the ball screw 234.  The ball screw 234 is coupled 

to the imaging means 230.  The moving means 232 con verts 

rotary motion of the motor 236 into rectilinear mot ion, 

and transmits the rectilinear motion to the imaging  means 
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230.  The moving means 232 thereby moves the imagin g means 

230 in the Y-axis direction along guide rails 206a 

attached to the side surface of the other side of t he 

beam 206.  Incidentally, the number of imaging mean s 230 

may be one. 

        When cutting processing is to be performed on the 

workpiece such as a wafer with use of the cutting 

apparatus 170, the workpiece is first sucked by the  chuck 

table 172.  Next, the chuck table 172 is moved to a  

position below the imaging means 230 by the X-axis 

feeding means 176, and the positions in the Y-axis 

direction of the imaging means 230 are adjusted by the 

moving means 232.  Then, a cutting region of the wo rkpiece 

is detected by imaging the workpiece from above the  

imaging means 230. 

        Subsequently, the orientation of the cuttin g region 

of the workpiece with respect to the cutting blades  36 of 

the cutting units 174 is adjusted by rotation of th e 

chuck table 172, on the basis of the cutting region  of 

the workpiece which cutting region is detected by t he 

imaging means 230.  Next, the chuck table 172 is mo ved in 

the X-axis direction by the X-axis feeding means 17 6, and 

the spindle housings 212 are moved in the Y-axis 

direction by the Y-axis feeding means 178.  The pai r of 
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cutting blades 36 are thereby positioned above the 

cutting region of the workpiece. 

        Next, predetermined cutting processing is p erformed 

on the cutting region of the workpiece by lowering the 

spindle housings 212 by the Z-axis feeding means 18 0 and 

thereby making the cutting edges 40 of the cutting blades 

36 rotated at high speed cut into the cutting regio n of 

the workpiece and processing-feeding the chuck tabl e 172 

in the X-axis direction while supplying cutting wat er to 

a part that the cutting edges 40 of the cutting bla des 36 

are made to cut into.  The above-described cutting 

processing is performed on all of cutting regions o f the 

workpiece by repeating the cutting processing as 

appropriate while indexing-feeding the spindle hous ings 

212 in the Y-axis direction by the Y-axis feeding m eans 

178.  The already cut workpiece for which a cutting  step 

is ended is transported for a subsequent step. 

        The cutting blades 36 are worn when the cut ting 

step is performed repeatedly.  When the wear of the  

cutting blades 36 reaches a predetermined amount, c utting 

accuracy is no longer maintained.  Thus, the cuttin g 

blades 36 fitted to the spindles 220 need to be rep laced 

with new cutting blades 36.  In addition, even in a  case 

where the wear of the cutting blades 36 fitted to t he 
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spindles 220 has not reached the predetermined amou nt, 

when the cutting processing is to be performed on a  

workpiece of a material different from the material  of 

the workpiece previously subjected to the cutting 

processing, the cutting blades 36 fitted to the spi ndles 

220 may need to be replaced with cutting blades 36 

corresponding to the different material of the work piece. 

        In the present embodiment, as illustrated i n FIG. 

15, the auxiliary apparatus 2 that can automaticall y 

replace the cutting blades 36 of the cutting appara tus 

170 with different ones is coupled to the cutting 

apparatus 170.  In the following, description will be made 

of a method of replacing the cutting blades 36 with  

different ones by using the auxiliary apparatus 2. 

        As illustrated in FIG. 15, the auxiliary ap paratus 

2 is disposed on a far side in the X-axis direction  of 

the cutting apparatus 170.  The auxiliary apparatus  2 can 

be fitted afterward to the cutting apparatus 170 al ready 

delivered to a user.  When the cutting blades 36 fi tted to 

the cutting apparatus 170 are to be replaced with 

different ones by use of the auxiliary apparatus 2,  the 

caterpillar 22 of the cutting blade storage unit 4 is 

first rotated, and a supporting shaft 24 supporting  a new 

cutting blade 36 to be loaded into the cutting appa ratus 
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170 is thereby positioned at a predetermined positi on 

(for example, the position of a lowermost end in th e 

orbit of the supporting shafts 24). 

        Next, as illustrated in FIG. 16, a side wal l 56 of 

the casing 52 to which a blade holding unit 48 is f itted 

is set along the X-axis direction by rotation of th e 

casing 52 by the motor coupled to the Z rotary shaf t 46 

of the loading and unloading unit 6.  The blade hol ding 

unit 48 is thereby faced toward the cutting blade s torage 

unit 4.  In addition, the X-axis direction position  and 

the Z-axis direction position of the blade holding unit 

48 are adjusted by actuation of the X-axis moving 

mechanism 12 and the Z-axis moving mechanism 10 suc h that 

the shaft portion 34 of the supporting shaft 24 at the 

above-described predetermined position can be inser ted 

into the central opening portion 60 (see FIG. 5) of  the 

blade holding unit 48. 

        Next, as illustrated in FIG. 17, the frame body 74 

is moved in the Y-axis direction by the Y-axis dire ction 

positioning unit 8, and the loading and unloading u nit 6 

is thereby positioned at the action position where the 

cutting blade 36 supported by the supporting shaft 24 can 

be held by the blade holding unit 48.  Consequently , the 

shaft portion 34 of the supporting shaft 24 at the above-
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described predetermined position is inserted into t he 

central opening portion 60 of the blade holding uni t 48, 

and the end surface 58 of the blade holding unit 48  is 

brought into contact with the end surface of the cu tting 

blade 36 located on the distal end side of the shaf t 

portion 34.  Next, the cutting blade 36 located on the 

distal end side of the shaft portion 34 is held und er 

suction by the blade holding unit 48 by generation of a 

suction force in each suction hole 62 of the blade 

holding unit 48. 

        Then, the Y-axis direction positioning unit  8 is 

actuated, and the loading and unloading unit 6 is t hereby 

separated from the cutting blade storage unit 4 in the Y-

axis direction and positioned at the retracted posi tion.  

Subsequently, a blade holding unit 48 on a side opp osite 

from the blade holding unit 48 holding under suctio n the 

cutting blade 36 is faced toward the cutting blade 

storage unit 4 by rotation of the casing 52 of the 

loading and unloading unit 6 by 180°.  Next, the Y- axis 

direction positioning unit 8 is actuated, and the l oading 

and unloading unit 6 is thereby positioned at the a ction 

position at which a cutting blade 36 of the support ing 

shaft 24 can be held by the blade holding unit 48 o n the 

opposite side.  Then, the cutting blade 36 located on the 
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distal end side of the shaft portion 34 is held und er 

suction by the blade holding unit 48 on the opposit e side 

by generation of a suction force in each suction ho le 62 

of the blade holding unit 48.  Consequently, the pa ir of 

blade holding units 48 opposed to each other among the 

four blade holding units 48 hold under suction the new 

cutting blades 36. 

        Next, as illustrated in FIG. 18, the frame body 74 

is moved in the Y-axis direction by the Y-axis dire ction 

positioning unit 8, and the raising and lowering ta ble 76 

is moved in the Z-axis direction by the Z-axis movi ng 

mechanism 10.  Consequently, the loading and unload ing 

unit 6 is separated from the cutting blade storage unit 4 

and positioned at the retracted position, and the Y -axis 

direction position and the Z-axis direction positio n of 

the loading and unloading unit 6 with respect to th e 

cutting apparatus 170 are adjusted.  The Y-axis dir ection 

position of the loading and unloading unit 6 that h as 

undergone the position adjustment is between the pa ir of 

cutting units 174 of the cutting apparatus 170, and  the 

Z-axis direction position of the loading and unload ing 

unit 6 that has undergone the position adjustment i s 

above the holding surface of the chuck table 172. 

        Next, as illustrated in FIG. 19, the first moving 
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body 112 is moved in the X-axis direction by the ai r 

cylinder 130 as the first X-axis moving mechanism.  The 

loading and unloading unit 6 is thereby advanced to ward a 

position between the pair of cutting units 174 of t he 

cutting apparatus 170.  Then, as illustrated in FIG . 20, 

the second moving body 114 is moved in the X-axis 

direction by the second X-axis moving mechanism 136 .  The 

X-axis direction position of the loading and unload ing 

unit 6 with respect to the pair of cutting units 17 4 is 

thereby adjusted.  Specifically, the X-axis directi on 

position of the center of the new pair of cutting b lades 

36 held under suction by the pair of blade holding units 

48 of the loading and unloading unit 6 is matched w ith 

the X-axis direction position of the center of the pair 

of cutting blades 36 fitted to the pair of cutting units 

174.  In addition, the Z-axis moving mechanism 10 o f the 

auxiliary apparatus 2 or the Z-axis feeding means 1 80 of 

the cutting apparatus 170 is actuated to match the Z-axis 

direction position of the center of the cutting bla des 36 

of the blade holding units 48 with the Z-axis direc tion 

position of the center of the cutting blades 36 of the 

cutting units 174. 

        Next, the pair of fixing nut holding units 50 are 

faced toward the cutting blades 36 of the pair of c utting 
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units 174 by rotation of the casing 52 of the loadi ng and 

unloading unit 6 by 60°.  Incidentally, the casing 52 may 

be rotated by 60° in advance before the first and s econd 

moving bodies 112 and 114 are advanced. 

        Next, the second cover member 224b of the b lade 

cover 224 of each of the pair of cutting units 174 is 

positioned at the open position (see FIG. 13).  

Subsequently, the fixing nut 222 fixing the cutting  blade 

36 to the spindle 220 is brought into contact with the 

end surface 66a of the rotating body 66 of the fixi ng nut 

holding unit 50 by movement of the cutting unit 174  in 

the Y-axis direction by the Y-axis feeding means 17 8 of 

the cutting apparatus 170.  Then, the pins 72 of th e 

fixing nut holding unit 50 are pushed by the fixing  nut 

222 and housed into the rotating body 66, and the d istal 

end of the spindle 220 is housed into the central o pening 

portion 68 of the rotating body 66. 

        Next, when the rotating body 66 is rotated by the 

motor of the fixing nut holding unit 50 and the pin s 72 

thereby coincide with the pin holes 222a of the fix ing 

nut 222, the pins 72 are fitted into the pin holes 222a, 

so that rotary motion of the rotating body 66 is 

transmitted to the fixing nut 222 via the pins 72.  The 

fixing nut 222 is consequently loosened.  The fixin g nut 
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222 can thereby be unscrewed (removed) from the mal e 

thread 228 of the spindle 220 of the cutting unit 1 74.  In 

addition, the removed fixing nut 222 is held under 

suction by the fixing nut holding unit 50 by genera tion 

of a suction force in each suction hole 70 of the f ixing 

nut holding unit 50. 

        Next, the cutting unit 174 is separated fro m the 

loading and unloading unit 6 by the Y-axis feeding means 

178, and an unloaded blade holding unit 48 not hold ing 

under suction a cutting blade 36 is faced toward th e 

cutting blade 36 of the cutting unit 174 by rotatio n of 

the casing 52 of the loading and unloading unit 6 b y 60°. 

        Then, the cutting unit 174 is brought close  to the 

loading and unloading unit 6 by the Y-axis feeding means 

178, so that the spindle 220 of the cutting unit 17 4 is 

inserted into the central opening portion 60 of the  blade 

holding unit 48, and the end surface 58 of the unlo aded 

blade holding unit 48 is brought into contact with the 

end surface of the cutting blade 36 of the cutting unit 

174.  Subsequently, the cutting blade 36 of the cut ting 

unit 174 is held under suction by the blade holding  unit 

48 by generation of a suction force in each suction  hole 

62 of the blade holding unit 48. 

        Then, the cutting unit 174 is separated fro m the 
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loading and unloading unit 6 by the Y-axis feeding means 

178, and a blade holding unit 48 holding under suct ion a 

new cutting blade 36 is faced toward the spindle 22 0 of 

the cutting unit 174 by rotation of the casing 52 o f the 

loading and unloading unit 6 by 60°. 

        Next, the cutting unit 174 is brought close  to the 

loading and unloading unit 6 by the Y-axis feeding means 

178, so that the spindle 220 is inserted into the c entral 

opening portion 38a of the new cutting blade 36, an d the 

end surface of the cutting blade 36 is brought into  

contact with the receiving portion 226b of the moun t 

flange 226 of the spindle 220.  Then, the new cutti ng 

blade 36 is transferred from the blade holding unit  48 to 

the spindle 220 by the suction force of the blade h olding 

unit 48 being cancelled. 

        Subsequently, the cutting unit 174 is separ ated 

from the loading and unloading unit 6 by the Y-axis  

feeding means 178, and the fixing nut holding unit 50 

holding under suction the removed fixing nut 222 is  faced 

toward the spindle 220 of the cutting unit 174 by 

rotation of the casing 52 of the loading and unload ing 

unit 6 by 60°. 

        Next, the cutting unit 174 is brought close  to the 

loading and unloading unit 6 by the Y-axis feeding means 
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178, so that the fixing nut 222 held under suction by the 

fixing nut holding unit 50 is fitted to the distal end 

portion of the spindle 220.  Then, the fixing nut 2 22 is 

rotated by actuation of the motor of the fixing nut  

holding unit 50 in a direction opposite from that w hen 

the fixing nut 222 is removed, so that the fixing n ut 222 

is screwed (fastened) to the male thread 228 of the  

spindle 220.  Consequently, the new cutting blade 3 6 to be 

fitted to the cutting unit 174 can be sandwiched be tween 

the receiving portion 226b of the mount flange 226 of the 

spindle 220 and the fixing nut 222, and fixed to th e 

spindle 220.  Then, after the suction force of the fixing 

nut holding unit 50 is cancelled, the second cover member 

224b of the blade cover 224 of the cutting unit 174  is 

positioned at the closed position.  Incidentally, t he 

removal and attachment of the fixing nut 222 and th e 

cutting blades 36 as described above may be perform ed at 

the same time for the pair of cutting units 174, or  may 

be performed separately for the pair of cutting uni ts 

174. 

        Next, the first and second moving bodies 11 2 and 

114 are retracted, and one of the removed pair of c utting 

blades 36 is faced toward the cutting blade storage  unit 

4 by rotation of the casing 52 of the loading and 
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unloading unit 6 by 60°.  In addition, an unloaded 

supporting shaft 24 not supporting cutting blades 3 6 is 

positioned at a predetermined position (for example , the 

position of a lowermost end in the orbit of the 

supporting shafts 24) by rotation of the caterpilla r 22 

of the cutting blade storage unit 4. 

        Then, the X-axis direction position and the  Z-axis 

direction position of the blade holding unit 48 are  

adjusted by actuating the X-axis moving mechanism 1 2 and 

the Z-axis moving mechanism 10 such that the shaft 

portion 34 of the supporting shaft 24 at the above-

described predetermined position can be inserted in to the 

central opening portion 38a of the one cutting blad e 36 

held under suction by the blade holding unit 48. 

        Next, the frame body 74 is moved in the Y-a xis 

direction by the Y-axis direction positioning unit 8.  

Consequently, the shaft portion 34 of the supportin g 

shaft 24 at the above-described predetermined posit ion is 

inserted into the central opening portion 38a of th e one 

cutting blade 36 held under suction by the blade ho lding 

unit 48, and the end surface of the one cutting bla de 36 

is brought into contact with the end surface of the  base 

portion 32 of the supporting shaft 24.  Subsequentl y, the 

one of the removed pair of cutting blades 36 is 
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transferred to the supporting shaft 24 by the sucti on 

force of the blade holding unit 48 being cancelled.  

        In addition, the loading and unloading unit  6 is 

separated from the cutting blade storage unit 4 by the Y-

axis direction positioning unit 8, and a blade hold ing 

unit 48 on an opposite side which holds under sucti on the 

other of the removed pair of cutting blades 36 is f aced 

toward the cutting blade storage unit 4 by rotation  of 

the casing 52 of the loading and unloading unit 6 b y 

180°.  Next, the frame body 74 is moved in the Y-ax is 

direction by the Y-axis direction positioning unit 8, so 

that the shaft portion 34 of the supporting shaft 2 4 at 

the above-described predetermined position is inser ted 

into the central opening portion 38a of the other c utting 

blade 36 held under suction by the blade holding un it 48 

on the opposite side and the end surface of the oth er 

cutting blade 36 is brought into contact with the e nd 

surface of the cutting blade 36 supported by the 

supporting shaft 24.  Then, the other of the remove d pair 

of cutting blades 36 is transferred to the supporti ng 

shaft 24 by the suction force of the blade holding unit 

48 being cancelled. 

        As described above, the auxiliary apparatus  2 in 

the present embodiment can be fitted afterward to t he 
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cutting apparatus 170 already delivered to the user , and 

replace the cutting blades 36 fitted to the cutting  units 

174 of the cutting apparatus 170 with different one s. 

        Description will next be made of a method o f 

loading dressing boards 142 or end surface correcti ng 

jigs 156 into the cutting apparatus 170 in a case w here 

the auxiliary apparatus 2 has the configuration 

illustrated in FIG. 8 and FIG. 9. 

        In a case where dressing boards 142 are to be 

loaded into the cutting apparatus 170 by use of the  

auxiliary apparatus 2, the pair of rising and lower ing 

pieces 152 are first lowered by the raising and low ering 

means of the holding means 146, and the suction pad s 154 

are thereby respectively brought into contact with two 

dressing boards 142 among the dressing boards 142 h oused 

in the dressing board housing portions 144.  Next, the 

dressing boards 142 are held under suction by the 

respective suction pads 154 by generation of a suct ion 

force in each suction pad 154 by the suction means.   Next, 

the rising and lowering pieces 152 holding under su ction 

the dressing boards 142 are raised. 

        Next, the Y-axis direction position and the  Z-axis 

direction position of the loading and unloading uni t 6 

with respect to the cutting apparatus 170 are adjus ted by 
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the Y-axis direction positioning unit 8 and the Z-a xis 

moving mechanism 10.  Thereafter, as illustrated in  FIG. 

21, the loading and unloading unit 6 is advanced to ward 

the cutting apparatus 170 by the X-axis moving mech anism 

12 (the air cylinder 130 and the second X-axis movi ng 

mechanism 136 as the first X-axis moving mechanism) .  The 

dressing boards 142 held under suction by the risin g and 

lowering pieces 152 are thereby positioned above th e sub-

tables 194. 

        Next, the lower surfaces of the dressing bo ards 142 

are brought into contact with the upper surfaces of  the 

sub-tables 194 by the rising and lowering pieces 15 2 

being lowered.  Then, the dressing boards 142 are h eld 

under suction by the sub-tables 194 by generation o f a 

suction force in each suction hole 196 of the sub-t ables 

194, and the suction force of the holding means 146  is 

cancelled.  Thus, the auxiliary apparatus 2 can be fitted 

afterward to the cutting apparatus 170 already deli vered 

to the user, and load the dressing boards 142 into the 

cutting apparatus 170. 

        Then, the spindle housings 212 are moved in  the Y-

axis direction by the Y-axis feeding means 178, so that 

the cutting blades 36 fitted to the cutting units 1 74 are 

positioned above the dressing boards 142.  The spin dle 



52 

housings 212 are thereafter lowered by the Z-axis f eeding 

means 180, so that the dressing boards 142 are cut by the 

cutting edges 40 of the cutting blades 36 rotated a t high 

speed.  Thus, dressing (setting) that corrects the cutting 

edges 40 of the cutting blades 36 can be performed.  

        In addition, in a case where the end surfac e 

correcting jigs 156 are to be loaded into the cutti ng 

apparatus 170 by use of the auxiliary apparatus 2, the 

pair of rising and lowering pieces 152 are first lo wered 

by the raising and lowering means of the holding me ans 

146, and the suction pads 154 are thereby respectiv ely 

brought into contact with the upper surfaces of the  

boards 160 of the pair of end surface correcting ji gs 156 

housed in the end surface correcting jig housing po rtions 

158.  Next, the end surface correcting jigs 156 are  held 

under suction by the respective suction pads 154 by  

generation of a suction force in each suction pad 1 54 by 

the suction means.  Next, the rising and lowering p ieces 

152 holding under suction the end surface correctin g jigs 

156 are raised. 

        Next, the Y-axis direction position and the  Z-axis 

direction position of the loading and unloading uni t 6 

with respect to the cutting apparatus 170 are adjus ted by 

the Y-axis direction positioning unit 8 and the Z-a xis 
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moving mechanism 10.  Thereafter, as illustrated in  FIG. 

22, the loading and unloading unit 6 is advanced to ward 

the cutting apparatus 170 by the X-axis moving mech anism 

12.  The end surface correcting jigs 156 held under  

suction by the rising and lowering pieces 152 are t hereby 

positioned above the sub-tables 194. 

        Next, the lower surfaces of the boards 160 of the 

end surface correcting jigs 156 are brought into co ntact 

with the upper surfaces of the sub-tables 194 by th e 

rising and lowering pieces 152 being lowered.  Next , the 

end surface correcting jigs 156 are held under suct ion by 

the sub-tables 194 by generation of a suction force  in 

each suction hole 196 of the sub-tables 194, and th e 

suction force of the holding means 146 is cancelled .  

Thus, the auxiliary apparatus 2 can be fitted after ward 

to the cutting apparatus 170 already delivered to t he 

user, and load the end surface correcting jigs 156 into 

the cutting apparatus 170. 

        Then, the fixing nuts 222 and the cutting b lades 36 

are removed from the spindles 220 of the cutting un its 

174 by the blade holding units 48 and the fixing nu t 

holding units 50 of the loading and unloading unit 6.  

Thereafter, the receiving portions 226b of the moun t 

flanges 226 of the spindles 220 are faced toward th e 
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grindstones 162 of the end surface correcting jigs 156 by 

actuation of the Z-axis feeding means 180.  Next, t he 

receiving portions 226b of the mount flanges 226 of  the 

spindles 220 being rotated are brought into contact  with 

the grindstones 162 of the end surface correcting j igs 

156 by movement of the spindle housings 212 in the Y-axis 

direction by the Y-axis feeding means 178.  Thus, t he 

receiving portions 226b (peripheral end surfaces) o f the 

mount flanges 226 can be ground and shaped flat by the 

grindstones 162. 

        Incidentally, in the present embodiment, 

description has been made of an example in which th e 

loading and unloading unit 6 of the auxiliary appar atus 2 

has the four blade holding units 48 and the two fix ing 

nut holding units 50 in correspondence with the pai r of 

cutting units 174 provided to the cutting apparatus  170.  

However, in a case where the cutting apparatus 170 is 

provided with a single cutting unit 174, it suffice s for 

the loading and unloading unit 6 to have two blade 

holding units 48 and one fixing nut holding unit 50 .  In 

addition, in the case where the cutting apparatus 1 70 is 

provided with the single cutting unit 174, there ma y be 

one holding means 146 for holding a dressing board 142 

and an end surface correcting jig 156. 
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        The present invention is not limited to the  details 

of the above described preferred embodiment.  The s cope of 

the invention is defined by the appended claims and  all 

changes and modifications as fall within the equiva lence 

of the scope of the claims are therefore to be embr aced 

by the invention. 
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WHAT IS CLAIMED IS: 

        1.  An auxiliary apparatus coupled to a cut ting 

apparatus, the cutting apparatus including a chuck table 

having a holding surface configured to hold a workp iece, 

a cutting unit to which a cutting blade configured to cut 

the workpiece held on the chuck table is fitted by a 

fixing nut, X-axis feeding means for processing-fee ding 

the chuck table in an X-axis direction, Y-axis feed ing 

means for indexing-feeding the cutting unit in a Y- axis 

direction orthogonal to the X-axis direction, and Z -axis 

feeding means for cutting-feeding the cutting unit in a 

Z-axis direction orthogonal to the X-axis direction  and 

the Y-axis direction, the holding surface being def ined 

by the X-axis direction and the Y-axis direction, t he 

auxiliary apparatus comprising:  

        a cutting blade storage unit configured to store a 

plurality of cutting blades;  

        a loading and unloading unit configured to unload 

and load a cutting blade from the cutting blade sto rage 

unit;  

        a Y-axis direction positioning unit configu red to 

position the loading and unloading unit at an actio n 

position and a retracted position in the Y-axis dir ection 

with respect to the cutting blade storage unit;  
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        a Z-axis moving mechanism configured to mov e the 

loading and unloading unit in the Z-axis direction;  and  

        an X-axis moving mechanism configured to mo ve the 

loading and unloading unit in the X-axis direction to 

make the loading and unloading unit act on the cutt ing 

blade fitted to a spindle of the cutting unit. 

        2.  The auxiliary apparatus according to cl aim 1, 

wherein 

        the cutting blade storage unit includes  

                a driving gear that has a first rot ary shaft 

extending in the Y-axis direction,  

                a driven gear that is separated fro m the 

driving gear in the Z-axis direction and has a seco nd 

rotary shaft extending in the Y-axis direction,  

                a caterpillar that is wound around the 

driving gear and the driven gear, and  

                supporting shafts that are arranged  on the 

caterpillar at predetermined intervals, are configu red to 

be inserted into a central opening portion of a cut ting 

blade to support the cutting blade, and extend in t he Y-

axis direction. 

        3.  The auxiliary apparatus according to cl aim 2, 

wherein 

        an interval in the Z-axis direction between  the 



58 

driving gear and the driven gear is adjustable, and  a 

length of the caterpillar is adjustable. 

        4.  The auxiliary apparatus according to cl aim 1, 

wherein 

        the loading and unloading unit includes  

                a Z rotary shaft extending in the Z -axis 

direction,  

                blade holding units radially couple d to the 

Z rotary shaft and configured to hold under suction  a 

cutting blade, and  

                a fixing nut holding unit configure d to 

screw and unscrew the fixing nut onto and from a ma le 

thread formed on a distal end of the spindle, and  

        two blade holding units are provided for on e fixing 

nut holding unit. 

        5.  The auxiliary apparatus according to cl aim 4, 

wherein 

        the loading and unloading unit is disposed in a 

frame body, and the frame body is slidably supporte d by a 

guide rail that is disposed on a raising and loweri ng 

table and that extends in the Y-axis direction, and  is 

positioned at the action position and the retracted  

position in the Y-axis direction with respect to th e 

cutting blade storage unit by the Y-axis direction 
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positioning unit. 

        6.  The auxiliary apparatus according to cl aim 5, 

wherein 

        the loading and unloading unit is disposed on a 

first moving body disposed within the frame body, t he 

first moving body is slidably supported in a suspen ded 

state by a first guide rail that is disposed on a l ower 

portion of a second moving body and that extends in  the 

X-axis direction, the second moving body is slidabl y 

supported in a suspended state by a second guide ra il 

that is disposed on a ceiling portion of the frame body 

and that extends in the X-axis direction, and the l oading 

and unloading unit is configured to be advanced fre ely in 

the X-axis direction by the first moving body and t he 

second moving body. 

        7.  The auxiliary apparatus according to cl aim 6, 

wherein 

        a bottom portion of the frame body is provi ded with 

a dressing board housing portion configured to hous e a 

dressing board for dressing a cutting blade, and th e 

first moving body is provided with holding means fo r 

holding the dressing board housed in the dressing b oard 

housing portion. 

        8.  The auxiliary apparatus according to cl aim 7, 
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wherein 

        the bottom portion of the frame body is pro vided 

with an end surface correcting jig housing portion 

configured to house an end surface correcting jig 

configured to shape a peripheral end surface of a m ount 

flange that is formed at a distal end of the spindl e of 

the cutting unit and that supports a back portion o f the 

cutting blade, and the end surface correcting jig i s held 

by the holding means provided to the first moving b ody. 


