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CUTTING APPARATUS 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to a cutting 

apparatus. 

Description of the Related Art 

        As disclosed in JP 2019-150906 A, JP 2000-1 90155 A, 

and JP 2000-061804 A, a cutting apparatus cuts a wa fer 

held on a chuck table using a hub blade fixed to a distal 

end of a spindle and rotated about its central axis  by 

rotating the spindle. 

        The hub blade includes an annular grindston e that 

is fabricated by electrodepositing abrasive grits o n an 

outer circumferential portion of an annular aluminu m base 

and then removing the outer circumferential portion  of 

the annular aluminum base, leaving the electrodepos ited 

abrasive grits as the annular grindstone.  Therefor e, no 

coating or the like is applied to the annular alumi num 

base. 

        For installing the hub blade on the spindle , the 

hub blade is placed on a mount fixed to the distal end of 

the spindle, and then a nut is threaded over a dist al end 

of the mount, thereby gripping and securing in plac e the 
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aluminum base between the nut and the mount. 

 

SUMMARY OF THE INVENTION 

        The hub blade mounted on the spindle may ca use 

fragments of aluminum to be left on the mount.  Whe n 

another cutting blade is placed on the mount with 

aluminum fragments left thereon, the cutting blade tends 

to be shifted off-center.  When the cutting blade t hus 

mounted is rotated about its central axis to cut a wafer 

on the chuck table, kerfs formed in the wafer by th e 

cutting blade are likely to become wider. 

        One solution to the above problem is to per form an 

end face correcting process for grinding a support end 

face of the mount with a grindstone to remove alumi num 

fragments from the support end face of the mount.  

However, the end face correcting process is time-

consuming because it includes a number of steps, i. e., 

installing a grindstone for grinding the support en d face 

of the mount on the chuck table, moving the spindle  in an 

axial direction thereof to bring the support end fa ce of 

the mount into contact with the grindstone, and mov ing 

the mount and the grindstone relatively to each oth er in 

directions parallel to the support end face of the mount. 

        It is therefore an object of the present in vention 
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to provide a cutting apparatus that is capable of s imply 

solving problems caused by fragments of aluminum at tached 

to a mount base for a hub blade. 

        In accordance with an aspect of the present  

invention, there is provided a cutting apparatus 

including a chuck table for holding a workpiece the reon, 

and a cutting unit, on which a hub blade can be mou nted, 

for cutting the workpiece held on the chuck table, the 

hub blade having an annular base with an opening de fined 

centrally therein and an annular grindstone fixed t o an 

outer circumferential edge of the annular base, and  the 

cutting unit includes a spindle, a mount base fixed  to a 

distal end of the spindle and having an annular cou pling 

face extending around an axis of the spindle and ex ternal 

threads on a distal end portion of the mount base, a 

ring-shaped ring mount coupled to the coupling face  of 

the mount base and having an annular support surfac e 

supporting a surface of the annular base of the hub  

blade, a coupling mechanism coupling the ring mount  to 

the coupling face of the mount base, and a nut thre aded 

over the external threads of the mount base, and th e 

annular base of the hub blade is sandwiched in plac e 

between the nut threaded over the external threads of the 

mount base and the ring mount. 
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        Preferably, the coupling mechanism includes  a pin 

including a neck projecting from the coupling face of the 

mount base in an axial direction of the spindle and  a 

head disposed on a distal end of the neck, a hole d efined 

in the ring mount for receiving the head of the pin  

inserted therein, and an arcuate oblong hole define d in 

the ring mount for receiving the neck of the pin in serted 

therein to allow the ring mount and the mount base to 

turn relatively to each other around the axis of th e 

spindle with the pin inserted in the hole and the a rcuate 

oblong hole, the arcuate oblong hole extending from  the 

hole in a direction along which the ring mount is 

angularly movable with respect to the mount base, t he 

arcuate oblong hole having a width smaller than a 

diameter of the hole, and the mount base and the ri ng 

mount are coupled to each other by inserting the pi n into 

the hole defined in the ring mount and angularly mo ving 

the ring mount and the mount base relatively to eac h 

other. 

        Preferably, the coupling mechanism includes  a 

magnet disposed on either the ring mount or the mou nt 

base, and a magnetic member disposed on either the mount 

base or the ring mount that is free of a magnet, an d the 

ring mount is coupled to the mount base under magne tic 
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forces. 

        Preferably, the coupling mechanism includes  magnets 

disposed respectively on the ring mount and the mou nt 

base, and the ring mount is coupled to the mount ba se 

under magnetic forces. 

        Preferably, the coupling mechanism includes  an 

inner wall support supporting an annular inner 

circumferential wall surface of the ring mount, and  the 

ring mount is coupled to the coupling face of the m ount 

base by the inner wall support. 

        According to the aspect of the present inve ntion 

described above, the ring mount having the annular 

support surface that supports the hub blade on the mount 

base is removable from the mount base.  When fragme nts of 

aluminum from the annular base of the hub blade are  

attached to the ring mount, only the ring mount is 

detached and replaced with a new one.  Therefore, t he 

cutting apparatus is capable of simply solving prob lems 

which would otherwise be caused if aluminum fragmen ts 

were attached to the mount base.  Specifically, the  hub 

blade can be prevented from being shifted off-cente r by 

aluminum fragments which would otherwise be attache d to 

the mount base and hence from cutting wider kerfs i n 

workpieces on the cutting apparatus. 
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        Since the hub blade is secured to the mount  base 

with the ring mount interposed therebetween, alumin um 

fragments are attached from the hub blade to the ri ng 

mount.  The ring mount can be removed, aluminum fra gments 

attached to the ring mount can be removed, and the ring 

mount thus cleaned can be used again.  Furthermore,  as the 

ring mount is coupled to the mount base, the hub bl ade 

can be installed in place in a manner similar to th e 

conventional installing process. 

        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 a cutting a pparatus 

according to an embodiment of the present invention ; 

        FIG. 2 is an explosive perspective view of a 

cutting unit of the cutting apparatus; 

        FIG. 3 is an explosive cross-sectional view  of the 

cutting unit; 
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        FIG. 4 is a perspective view of a ring moun t of the 

cutting unit; 

        FIG. 5 is an enlarged fragmentary perspecti ve view 

of the ring mount; 

        FIG. 6 is a perspective view illustrating a  manner 

in which pins are inserted into the ring mount and the 

ring mount is turned; 

        FIG. 7 is a front elevational view illustra ting a 

manner in which a mount base is coupled to the ring  mount 

by a coupling mechanism; 

        FIG. 8 is a cross-sectional view of the cut ting 

unit; and 

        FIG. 9 is a front elevational view illustra ting a 

manner in which the mount base is coupled to the ri ng 

mount by another coupling mechanism. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

        A preferred embodiment of the present inven tion 

will be described hereinbelow with reference to the  

accompanying drawings. 

        1.  Structure of Cutting Apparatus 

        FIG. 1 illustrates in perspective a cutting  

apparatus 1 according to a preferred embodiment of the 

present invention.  As illustrated in FIG. 1, there  is 
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established an XYZ coordinate system having an X-ax is, a 

Y-axis, and a Z-axis with respect to the cutting 

apparatus 1.  The X-axis is defined along opposite + X and 

– X directions that are also referred to as X direc tions.  

The Y-axis is defined along opposite + Y and – Y 

directions that are also referred to as Y direction s that 

extend perpendicularly to the X directions.  The Z- axis is 

defined along opposite + Z and – Z directions that are 

also referred to as Z directions that extend 

perpendicularly to the X directions and the Y direc tions. 

        The cutting apparatus 1 is an apparatus for  cutting 

a workpiece 140 using a cutting unit, i.e., cutting  

means, 5.  The workpiece 140 is positioned within a n 

annular frame 141 and a tape 142 is affixed to a lo wer 

surface of the frame 141 and a lower surface of the  

workpiece 140, providing a workpiece unit 14 where the 

workpiece 140, the frame 141, and the tape 142 are 

integrally combined with each other.  The workpiece  140 

has an upper surface 1400 on which a plurality of 

projected dicing lines 1402 are formed in two group s 

perpendicular to each other.  A plurality of device s 1401 

are disposed in respective areas demarcated on the upper 

surface 1400 by the projected dicing lines 1402.  T he 

structural details of the cutting apparatus 1 will be 
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described hereinbelow. 

        As illustrated in FIG. 1, the cutting appar atus 1 

has a base 10 in the form of a block that is 

substantially L-shaped as viewed in plan.  The base  10 

includes a cassette stage 100 positioned at a corne r 

thereof in the + X direction and the – Y direction,  and a 

cassette 12 is placed on the cassette stage 100.  T he 

cassette 12 houses a plurality of workpiece units 1 4 

therein. 

        A chuck table 2 is disposed on the base 10.   The 

chuck table 2 includes a suction portion 20 shaped as a 

circular plate and an annular frame 21 supporting t he 

suction portion 20.  The suction portion 20 has an upper 

surface acting as a holding surface 200 for holding  a 

workpiece unit 14 thereon. 

        Four clamps 23 are disposed at respective e qually 

angularly spaced positions adjacent to the chuck ta ble 2 

and around the chuck table 2.  The workpiece unit 1 4 

placed on the holding surface 200 has its frame 141  

gripped by the four clamps 23, so that the workpiec e unit 

14 is securely held on the chuck table 2. 

        The chuck table 2 is connected to a rotatin g 

mechanism, i.e., rotating means, not depicted.  The  chuck 

table 2 can be rotated about its central vertical a xis by 
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the rotating mechanism. 

        The chuck table 2 is also connected to a ho rizontal 

moving mechanism, i.e., an X-axis moving mechanism or 

horizontal moving means, not depicted.  The chuck t able 2 

can be moved horizontally along the X-axis by the 

horizontal moving mechanism.  When the workpiece 14 0 is 

held on the holding surface 200 of the chuck table 2 and 

the chuck table 2 is moved horizontally along the X -axis 

by use of the horizontal moving mechanism, the work piece 

140 can be moved horizontally along the X-axis in u nison 

with the chuck table 2. 

        A cover 27 is disposed beneath and around t he chuck 

table 2 and coupled to bellows 28 that is extensibl e and 

contractible along the X-axis. 

        When the chuck table 2 is moved along the X -axis, 

the cover 27 is also moved along the X-axis in unis on 

with the chuck table 2, extending or contracting th e 

bellows 28. 

        A cleaning unit, i.e., cleaning means, 13 f or 

cleaning a workpiece 140 that has been cut is posit ioned 

at a corner of the base 10 in the + X direction and  the + 

Y direction.  The cleaning unit 13 includes a spinn er 

table 130 for holding the workpiece 140 thereon and  a 

cleaning nozzle 131 for ejecting cleaning water tow ard an 
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upper surface of the spinner table 130. 

        While the workpiece 140 is being held on th e upper 

surface of the spinner table 130, the spinner table  130 

is rotated, and the cleaning nozzle 131 ejects clea ning 

water to clean the workpiece 140 with running water . 

        An L-shaped column 11 is erected on the bas e 10 at 

a position spaced from the cleaning unit 13 in the – X 

direction.  A Y-axis moving mechanism, i.e., Y-axis  moving 

means, 3 for moving a cutting unit 5 along the Y-ax is is 

disposed on a side surface of the L-shaped column 1 1 that 

faces in the + X direction. 

        The Y-axis moving mechanism 3 includes a ba ll screw 

30 extending along the Y-axis, a Y-axis motor, not 

depicted, for rotating the ball screw 30 about its 

central axis, a pair of guide rails 31 disposed par allel 

to the ball screw 30 one on each side thereof, and a 

movable plate 33 having a side surface supporting a  nut, 

not depicted, operatively threaded over the ball sc rew 30 

and held in sliding contact with the guide rails 31 . 

        When the Y-axis motor not depicted is energ ized to 

rotate the ball screw 30 about its central axis, th e 

movable plate 33 is moved horizontally along the Y- axis 

while being guided by the guide rails 31.  When the  

movable plate 33 is moved horizontally along the Y- axis, 
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the cutting unit 5 is also moved horizontally along  the 

Y-axis in unison with the movable plate 33. 

        A Z-axis moving mechanism, i.e., Z-axis mov ing 

means, 4 for moving the cutting unit 5 along the Z- axis 

is disposed on a side surface of the movable plate 33 

that faces in the + X direction.  The Z-axis moving  

mechanism 4 includes a ball screw 40 extending alon g the 

Z-axis, a Z-axis motor 42 for rotating the ball scr ew 40 

about its central axis, a pair of guide rails 41 di sposed 

parallel to the ball screw 40 one on each side ther eof, 

and a vertically movable plate 43 having a side sur face 

supporting a nut, not depicted, operatively threade d over 

the ball screw 40 and held in sliding contact with the 

guide rails 41.  The cutting unit 5 is supported on  the 

vertically movable plate 43. 

        When the Z-axis motor is energized to rotat e the 

ball screw 40 about its central axis, the verticall y 

movable plate 43 is moved vertically along the Z-ax is 

while being guided by the guide rails 41.  When the  

vertically movable plate 43 is moved vertically alo ng the 

Z-axis, the cutting unit 5 supported on the vertica lly 

movable plate 43 can also be moved vertically along  the 

Z-axis in unison with the vertically movable plate 43. 

        An image capturing unit, i.e., image captur ing 



13 

means, 16 is supported on a side surface of the 

vertically movable plate 43 that faces in the + X 

direction.  The image capturing unit 16 captures an  image 

of projected dicing lines 1402 of the workpiece 140 .  It 

is possible to position the cutting unit 5 with res pect 

to the workpiece 140 on the basis of the captured i mage 

of the projected dicing lines 1402. 

        As illustrated in FIG. 2, the cutting unit 5 

includes a spindle 50, a mount base 53 fixed to a d istal 

end of the spindle 50, a ring mount 58 coupled to a  

coupling face 532 of the mount base 53, a nut 56 pr essing 

a hub blade 54 mounted on the mount base 53 against  the 

mount base 53, and a retainer 57 retaining the moun t base 

53 on the spindle 50.  The hub blade 54 can be moun ted on 

the mount base 53 with the ring mount 58 interposed  

therebetween. 

        The spindle 50 is of a cylindrical shape, f or 

example, and is housed in and protected by a spindl e 

housing 51.  The spindle 50 is connected to an elec tric 

motor, not depicted, that rotates the spindle 50 ab out an 

axis 55 extending along the Y-axis.  The spindle 50  has 

internal threads 500 formed in the distal end porti on 

thereof. 

        The hub blade 54 includes an annular base 5 41 of 
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aluminum that has an opening 540 defined centrally 

therein and an annular grindstone 542 fixed to an o uter 

circumferential edge portion of the annular base 54 1.  The 

grindstone 542 is made of abrasive grits electrodep osited 

on the outer circumferential edge portion of the an nular 

base 541. 

        The mount base 53 includes a flange 530 sha ped as a 

circular plate and a cylindrical boss 533 disposed 

centrally on the flange 530 and protruding therefro m in 

the – Y direction. 

        As illustrated in FIG. 3, the flange 530 ha s a 

recess 531 that is defined in a radially outermost 

circumferential portion thereof and that is recesse d in 

the + Y direction.  The recess 531 has a bottom sur face 

facing in the – Y direction and acting as an annula r 

coupling face 532 to which the ring mount 58 is cou pled.  

The coupling face 532 has a central axis aligned wi th the 

axis 55 of the spindle 50 illustrated in FIG. 2.  T he boss 

533 has external threads 534 formed on an outer 

circumferential surface of a distal end portion the reof. 

        The ring mount 58 is in the form of a ring- shaped 

metal member and has an annular support surface 580  

supporting a supported face 543 that is one of the 

axially opposite surfaces of the annular base 54 an d a 
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coupled face 582 (see FIG. 4) facing the coupling f ace 

532. 

        The nut 56 has internal threads 560 formed in an 

inner circumferential surface thereof for threaded 

engagement with the external threads 534 of the mou nt 

base 53.  The retainer 57 has also external threads  570 

formed on an outer circumferential surface thereof for 

threaded engagement with the internal threads 500 o f the 

spindle 50. 

        As illustrated in FIG. 3, the cutting unit 5 

includes a coupling mechanism 59 for coupling the r ing 

mount 58 to the coupling face 532.  The coupling me chanism 

59 includes, for example, two pins 591 each having a neck 

592 protruding from the coupling face 532 of the mo unt 

base 53 in a direction, i.e., the – Y direction, al ong 

the axis 55 of the spindle 50 and a head 593 dispos ed on 

a distal end of the neck 592. 

        The two pins 591 are disposed at equal spac ed 

intervals on the circumference of the coupling face  532 

of the mount base 53, for example.  The two pins 59 1 are 

fixed to the coupling face 532 of the mount base 53  such 

that a straight line joining the two pins 591 exten ds 

through the center of the coupling face 532 of the mount 

base 53.  Outside diameters of the heads 593 of the  pins 
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591 are larger than outside diameters of the necks 592. 

        As illustrated in FIG. 4, the coupling mech anism 59 

also includes four circular holes 594 defined in th e ring 

mount 58 and four oblong holes 595 defined in the r ing 

mount 58 and extending arcuately from the respectiv e 

circular holes 594 in a direction along which the r ing 

mount 58 is angularly movable with respect to the m ount 

base 53.  The circular holes 594 and the oblong hol es 595 

are recessed from the coupled face 582 of the ring mount 

58 in a thicknesswise direction, i.e., the – Y dire ction, 

of the ring mount 58.  The four circular holes 594 and the 

four oblong holes 595 are disposed at equal spaced 

intervals on the circumference of the ring mount 58 . 

        FIG. 5 illustrates fragmentarily in enlarge d scale 

the ring mount 58 and one of the pins 591 in order to 

indicate structural details of each of the circular  holes 

594 and the oblong holes 595.  As illustrated in FI G. 5, 

the circular hole 594 has a diameter large enough f or the 

head 593 of the pin 591 to be inserted therein and a 

depth along the Y-axis large enough to accommodate the 

head 593 and the neck 592 therein.  A width of the oblong 

hole 595 across an arcuate direction thereof is sma ller 

than a diameter of the circular hole 594. 

        The oblong hole 595 includes a neck slide g roove 
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5953 closer to the coupled face 582 and a head slid e 

groove 5954 deeper away from the neck slide groove 5953 

in the thicknesswise direction, i.e., the – Y direc tion, 

of the ring mount 58.  The head slide groove 5954 h as a 

width represented by a first length 5950, whereas t he 

neck slide groove 5953 has a width represented by a  

second length 5952.  The first length 5950 is sligh tly 

larger than a diameter of the head 593 that is of a  

circular shape, whereas the second length 5952 is s maller 

than the diameter of the head 593 and slightly larg er 

than a diameter of the neck 592 that is of a cylind rical 

shape. 

        The head slide groove 5954 has a depth repr esented 

by a length 5951 slightly larger than a thickness, 

denoted by 5931, of the head 593. 

        The coupling mechanism 59 that includes the  pins 

591 and the circular hole 594 and the oblong hole 5 95 in 

which the pins 591 engage acts like a hooked ceilin g 

lighting attachment. 

        For coupling the ring mount 58 and the moun t base 

53 to each other, the heads 593 and the necks 592 o f the 

pins 591 illustrated in FIG. 4 are inserted into tw o of 

the circular holes 594 in the ring mount 58, and th en the 

ring mount 58 is turned relatively to the mount bas e 53.  



18 

Then, as illustrated in FIG. 6, the heads 593 of th e pins 

591 slide through the respective head slide grooves  5954 

of the oblong holes 595 until they reach ends of th e 

oblong holes 595 away from the circular holes 594.  Now, 

the ring mount 58 is fixed to the mount base 53 as 

illustrated in FIG. 7.  At this time, since the sec ond 

length 5952 of the oblong holes 595 is smaller than  the 

diameter of the heads 593 of the pins 591 as illust rated 

in FIG. 5, the pins 591 are prevented from being 

dislodged from the oblong holes 595 in the + Y dire ction. 

        The numbers of the pins 591, the circular h oles 

594, and the oblong holes 595 of the coupling mecha nism 

59 are not limited to the illustrated numbers. 

        FIG. 8 illustrates a manner in which the va rious 

components of the cutting unit 5 are combined in 

interfitting relation.  In FIG. 8, the ring mount 5 8 is 

coupled to the mount base 53, and the mount base 53  is 

fixed to the distal end of the spindle 50.  In addi tion, 

the annular base 541 of the hub blade 54 is fitted over 

the boss 533 of the mount base 53 and supported on the 

support surface 580 of the ring mount 58.  The hub blade 

54 is also held in place by the nut 56 pressed agai nst a 

surface of the annular base 541 that is opposite th e 

support surface 580 of the ring mount 58 in the – Y  
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direction.  The internal threads 560 of the nut 56 are 

held in threaded engagement with the external threa ds 534 

of the boss 533.  In other words, the hub blade 54 is 

sandwiched in place between the ring mount 58 and t he nut 

56.  Then, the retainer 57 is inserted axially thro ugh the 

boss 533 of the mount base 53 into the spindle 50, 

bringing the external threads 570 of the retainer 5 7 into 

threaded engagement with the internal threads 500 o f the 

spindle 50 thereby to combine the mount base 53, th e hub 

blade 54, and the nut 56 integrally together. 

        2.  Operation of Cutting Apparatus 

        Operation of the cutting apparatus 1 for cu tting 

the workpiece 140 will be described hereinbelow. 

        For cutting the workpiece 140 by use of the  cutting 

apparatus 1, one of the workpiece units 14 housed i n the 

cassette 12 illustrated in FIG. 1 is removed and pl aced 

on the holding surface 200 of the chuck table 2.  T he four 

clamps 23 at the four equally angularly spaced posi tions 

clamp the frame 141 of the workpiece unit 14, secur ing 

the workpiece unit 14 to the chuck table 2.  The wo rkpiece 

140 is thereby held under suction on the holding su rface 

200 of the chuck table 2. 

        Next, while the workpiece 140 is being held  on the 

holding surface 200 of the chuck table 2, the horiz ontal 
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moving mechanism, not depicted, is actuated to move  the 

chuck table 2 in the – X direction to position the 

workpiece 140 below the image capturing unit 16.  T he 

image capturing unit 16 then captures an image of 

projected dicing lines 1402 of the workpiece 140.  On the 

basis of the captured image of projected dicing lin es 

1402, the Y-axis moving mechanism 3 is appropriatel y 

actuated to move the cutting unit 5 along the Y-axi s to 

position the cutting unit 5 into alignment with one  of 

the projected dicing lines 1402 across the Y-axis i n a 

position for starting a cutting cycle. 

        The electric motor, not depicted, connected  to the 

spindle 50, not depicted in FIG. 1, that is housed in the 

spindle housing 51 is energized to rotate the spind le 50 

about its central axis, causing the hub blade 54 to  

rotate about its central axis. 

        While the hub blade 54 is being rotated, th e Z-axis 

moving mechanism 4 is actuated to move the cutting unit 5 

in the – Z direction to bring the rotating hub blad e 54 

into contact with the workpiece 140 along the proje cted 

dicing line 1402 aligned with the cutting unit 5, a nd the 

horizontal moving mechanism is actuated to move the  

workpiece 140 held on the chuck table 2 in the – X 

direction.  The workpiece 140 and the hub blade 54 are now 
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moved relatively to each other along the X-axis, ca using 

the hub blade 54 to cut the workpiece 140 along the  

projected dicing line 1402. 

        After the hub blade 54 has cut the workpiec e 140 

along the projected dicing line 1402, the Z-axis mo ving 

mechanism 4 is actuated to lift the cutting unit 5 in the 

+ Z direction to retract the hub blade 54 upwardly away 

from the workpiece 140.  Then, the horizontal movin g 

mechanism is actuated to move the chuck table 2 in the + 

X direction into another position for starting a cu tting 

cycle. 

        The Y-axis moving mechanism 3 is actuated t o move 

the cutting unit 5 along the Y-axis by a distance e qual 

to the distance between adjacent ones of the projec ted 

dicing lines 1402, thereby positioning the cutting unit 5 

in alignment with a next projected dicing line 1402 .  

Then, the hub blade 54 is caused to cut into the 

workpiece 140 along the next projected dicing line 1402. 

        In this manner, the cutting unit 5 cuts the  

workpiece 140 successively along all the projected dicing 

lines 1402 belonging to one group extending in the same 

direction.  Thereafter, the rotating mechanism, not  

depicted, connected to the chuck table 2 is actuate d to 

turn the chuck table 2 about its central axis throu gh 90 
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degrees, for example.  Then, the above cutting proc ess is 

performed again on the workpiece 140 to cut the wor kpiece 

140 successively along all the projected dicing lin es 

1402 belonging to another group extending in the sa me 

direction.  In this fashion, the workpiece 140 is c ut 

along all the projected dicing lines 1402 thereof. 

        As illustrated in FIG. 8, since the cutting  unit 5 

of the cutting apparatus 1 includes the ring mount 58 

disposed between the annular base 541 of the hub bl ade 54 

and the mount base 53, the annular base 541 leaves 

aluminum fragments on the ring mount 58.  Therefore , such 

aluminum fragments can be prevented from being atta ched 

to the coupling face 532 of the mount base 53. 

        Heretofore, it has been customary to replac e the 

mount base 53 after the cutting apparatus 1 has per formed 

its cutting process a predetermined number of times .  

According to the present invention, the ring mount 58 is 

replaced with a new one after the cutting apparatus  1 has 

performed its cutting process a predetermined numbe r of 

times.  Since the ring mount 58 is more inexpensive  than 

the mount base 53, the cutting apparatus 1 is more 

economical as the ring mount 58 can be replaced les s 

costly. 

        Alternatively, the ring mount 58 can be rem oved, 
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cleaned, and used again after the cutting apparatus  1 has 

performed its cutting process a predetermined numbe r of 

times using the cutting unit 5. 

        The cutting apparatus 1 may incorporate a s econd 

coupling mechanism 590 having two inner wall suppor ts 596 

as illustrated in FIG. 9, instead of the coupling 

mechanism 59 described above.  Each of the inner wa ll 

supports 596 has a first knob 5960 disposed on an o uter 

circumferential portion of the mount base 53, a fir st 

support member 5961 supporting the first knob 5960,  a 

second knob 5962 disposed on an outer circumferenti al 

portion of the mount base 53 opposite the first kno b 5960 

diametrically across the center of the mount base 5 3, and 

a second support member 5963 supporting the second knob 

5962.  The first knob 5960 and the second knob 5962  are 

positioned such that a straight line joining the fi rst 

knob 5960 and the second knob 5962 extends through the 

center of the mount base 53. 

        Each of the first knob 5960 and the second knob 

5962 incorporates therein a spring mechanism or the  like, 

not depicted. 

        When no external force is applied to the fi rst knob 

5960, the first support member 5961 protrudes from an 

outer circumferential edge of the mount base 53 in the – 
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X direction.  The first knob 5960 and the first sup port 

member 5961 are now in their home position under th e 

spring force from the spring mechanism incorporated  in 

the first knob 5960.  When an external force is app lied to 

the first knob 5960 in the + X direction, pushing t he 

first knob 5960 in the + X direction, the first sup port 

member 5961 is moved in the + X direction and house d in 

the mount base 53.  When the external force applied  in the 

+ X direction is removed from the first knob 5960, the 

first knob 5960 and the first support member 5961 a re 

moved in the – X direction back to their home posit ion 

under the spring force. 

        Similarly, when no external force is applie d to the 

second knob 5962, the second support member 5963 

protrudes from the outer circumferential edge of th e 

mount base 53 in the + X direction.  The second kno b 5962 

and the second support member 5963 are now in their  home 

position under the spring force from the spring mec hanism 

incorporated in the second knob 5962.  When an exte rnal 

force is applied to the second knob 5962 in the - X  

direction, pushing the second knob 5962 in the - X 

direction, the second support member 5963 is moved in the 

- X direction and housed in the mount base 53.  Whe n the 

external force applied in the - X direction is remo ved 
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from the second knob 5962, the second knob 5962 and  the 

second support member 5963 are moved in the + X dir ection 

back to their home position under the spring force.  

        In FIG. 9, the first support member 5961 pr otrudes 

from the outer circumferential edge of the mount ba se 53 

in the – X direction, and similarly the second supp ort 

member 5963 protrudes from the outer circumferentia l edge 

of the mount base 53 in the + X direction.  The rin g mount 

58 has an annular inner wall surface 581 pressed an d 

supported by the first support member 5961 and the second 

support member 5963, so that the mount base 53 and the 

ring mount 58 are coupled to each other. 

        For replacing the ring mount 58, for exampl e, the 

ring mount 58 needs to be dislodged from the mount base 

53.  To dislodge the ring mount 58, the first knob 5960 is 

pushed in the + X direction to house the first supp ort 

member 5691 in the mount base 53, and the second kn ob 

5962 is pushed in the – X direction to house the se cond 

support member 5693 in the mount base 53.  The annu lar 

inner wall surface 581 of the ring mount 58 is now 

released from the first support member 5961 and the  

second support member 5963, allowing the ring mount  58 to 

be detached from the mount base 53. 

        The coupling mechanism 59 may still further  be 
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replaced with another coupling mechanism including a 

magnet, not depicted, disposed on either the ring m ount 

58 or the mount base 53, and a magnetic member, not  

depicted, disposed on either the mount base 53 or t he 

ring mount 58 that is free of a magnet, or includin g 

magnets, not depicted, disposed respectively on the  ring 

mount 58 and the mount base 53, the magnets and the  

magnetic members being at such positions where they  can 

magnetically attract each other. 

        For example, a magnet may be disposed on th e ring 

mount 58 illustrated in FIG. 2, and a magnetic memb er may 

be disposed on the coupling surface 532 of the moun t base 

53.  Alternatively, a magnet may be disposed on the  

coupling surface 532 of the mount base 53, and a ma gnetic 

member may be disposed on the ring mount 58.  Furth er 

alternatively, magnets may be disposed respectively  on 

the ring mount 58 and the coupling surface 532 of t he 

mount base 53.  According to these configurations, the 

ring mount 58 can be coupled to the mount base 53 u nder 

magnetic forces. 

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

by the invention. 
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WHAT IS CLAIMED IS: 

        1.  A cutting apparatus comprising: 

        a chuck table for holding a workpiece there on; and 

        a cutting unit, on which a hub blade can be  

mounted, for cutting the workpiece held on the chuc k 

table, the hub blade having an annular base with an  

opening defined centrally therein and an annular 

grindstone fixed to an outer circumferential edge o f the 

annular base, 

        wherein the cutting unit includes 

                a spindle, 

                a mount base fixed to a distal end of the 

spindle and having an annular coupling face extendi ng 

around an axis of the spindle and external threads on a 

distal end portion of the mount base, 

                a ring-shaped ring mount coupled to  the 

coupling face of the mount base and having an annul ar 

support surface supporting a surface of the annular  base 

of the hub blade, 

                a coupling mechanism coupling the r ing mount 

to the coupling face of the mount base, and 

                a nut threaded over the external th reads of 

the mount base, and 

        the annular base of the hub blade is sandwi ched in 
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place between the nut threaded over the external th reads 

of the mount base and the ring mount. 

        2.  The cutting apparatus according to clai m 1, 

        wherein the coupling mechanism includes 

                a pin including a neck projecting f rom the 

coupling face of the mount base in an axial directi on of 

the spindle and a head disposed on a distal end of the 

neck, 

                a hole defined in the ring mount fo r 

receiving the head of the pin inserted therein, and  

                an arcuate oblong hole defined in t he ring 

mount for receiving the neck of the pin inserted th erein 

to allow the ring mount and the mount base to turn 

relatively to each other around the axis of the spi ndle 

with the pin inserted in the hole and the arcuate o blong 

hole, the arcuate oblong hole extending from the ho le in 

a direction along which the ring mount is angularly  

movable with respect to the mount base, the arcuate  

oblong hole having a width smaller than a diameter of the 

hole, and 

        the mount base and the ring mount are coupl ed to 

each other by inserting the pin into the hole defin ed in 

the ring mount and angularly moving the ring mount and 

the mount base relatively to each other. 
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        3.  The cutting apparatus according to clai m 1, 

        wherein the coupling mechanism includes 

                a magnet disposed on either the rin g mount 

or the mount base, and 

                a magnetic member disposed on eithe r the 

mount base or the ring mount that is free of a magn et, 

and 

        the ring mount is coupled to the mount base  under 

magnetic forces. 

        4.  The cutting apparatus according to clai m 1, 

        wherein the coupling mechanism includes 

                magnets disposed respectively on th e ring 

mount and the mount base, and 

        the ring mount is coupled to the mount base  under 

magnetic forces. 

        5.  The cutting apparatus according to clai m 1, 

        wherein the coupling mechanism includes 

                an inner wall support supporting an  annular 

inner circumferential wall surface of the ring moun t, and 

        the ring mount is coupled to the coupling f ace of 

the mount base by the inner wall support. 

  


