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DRESSING TOOL 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to a dressing  tool 

for dressing grinding stones of a grinding wheel. 

Description of the Related Art 

        According to one processing method of divid ing a 

wafer having a plurality of devices formed on a fac e side 

thereof into chips that include the respective devi ces, 

the reverse side of the wafer is ground and then th e 

wafer is cut into the chips by a cutting blade, for  

example.  The wafer is ground on a grinding apparat us 

having a grinding wheel that includes grinding ston es, 

for example.  The wafer is held on a holding table of the 

grinding apparatus, and the grinding wheel that is 

rotating is pressed against the surface to be proce ssed 

of the wafer, thereby grinding the wafer (see, for 

example, JP 2000-288881A).  The grinding stones are  formed 

by mixing abrasive grains of diamond, cubic boron n itride 

(cBN), or the like with a bonding agent of vitrifie d, 

resinoid, or the like and sintering the mixture.  W hen the 

wafer is ground by the grinding stones, a number of  

abrasive grains that protrude from the surfaces, i. e., 
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grinding surfaces, of the grinding stones act as cu tting 

edges, scraping off the surface to be processed of the 

wafer. 

        As the grinding process progresses, the gri nding 

stones are worn, making new abrasive grains appear 

successively on the surfaces of the grinding stones  that 

are held in contact with the surface to be processe d of 

the wafer.  This action, referred to as spontaneous  edge 

resharpening, prevents the grinding capability of t he 

grinding wheel from being lowered due to shedding, 

loading, and dulling of the abrasive grains and rea lizes 

good grinding processing.  New grinding stones that  have 

not been used have abrasive grains left unprotruded  from 

their surfaces and have their grinding surfaces at 

various heights.  For this reason, before the new g rinding 

stones are used to grind wafers, a dressing process  is 

carried out to dress the grinding stones with a dre ssing 

board, also referred to as a dresser board, partly 

removing the bonding agent that has covered the abr asive 

grains to allow abrasive grains to protrude appropr iately 

from the surfaces of the grinding stones (see, for 

example, JP 2009-142906A). 

        The dressing board is formed to a thickness  ranging 

from approximately 1 mm to 5 mm, for example, with a 
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support plate of resin fixed to the reverse side th ereof 

by an adhesive or the like.  The dressing board is 

progressively worn as it dresses the grinding stone s, and 

will be replaced when it is thinned to a predetermi ned 

thickness.  The time when the dressing board is to be 

replaced is decided by visually checking the thickn ess of 

the dressing board, for example. 

 

SUMMARY OF THE INVENTION 

        However, the visual check may not necessari ly be 

able to properly decide the time when the dressing board 

is to be replaced.  If a dressing board that has be en worn 

to a usage-limit thickness is not replaced but used  on 

grinding stones and the grinding stones happen to g rind 

the support plate fixed to the dressing board, then  the 

grinding stones may possibly be damaged.  It is the refore 

an object of the present invention to provide a dre ssing 

tool that is able to indicate whether or not a dres sing 

board thereof has been worn to a usage-limit thickn ess. 

        In accordance with an aspect of the present  

invention, there is provided a dressing tool for dr essing 

a plurality of grinding stones disposed in an annul ar 

array on a surface of a grinding wheel, including a  

dressing part for dressing the grinding stones and a 
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support part supporting a reverse side of the dress ing 

part, in which the reverse side of the dressing par t has 

a recess defined therein that has a depth terminati ng 

short of a face side of the dressing part that is 

opposite the reverse side thereof and corresponding  to a 

usage-limit thickness of the dressing part. 

        Preferably, the recess of the dressing part  may be 

of a straight shape in the case where the dressing part 

is viewed from the reverse side thereof.  Preferabl y, the 

recess of the dressing part may be disposed radiall y 

outwardly of a center of the dressing part in the c ase 

where the dressing part is viewed from the reverse side 

thereof. 

        Preferably, the recess of the dressing part  may be 

of an annular shape in the case where the dressing part 

is viewed from the reverse side thereof.  Preferabl y, the 

recess of the dressing part may include a first rec ess 

having a first depth and a second recess having a s econd 

depth larger than the first depth.  Preferably, the  first 

recess and the second recess may overlap each other  in 

depthwise directions thereof. 

        According to the aspect of the present inve ntion, 

the dressing tool includes the dressing part (dress ing 

board) for dressing the grinding stones and the sup port 
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part (support plate) supporting the reverse side of  the 

dressing part.  The reverse side of the dressing pa rt has 

the recess defined therein that has the depth termi nating 

short of the face side of the dressing part and 

corresponding to the usage-limit thickness of the 

dressing part.  When the dressing part is progressi vely 

worn as it dresses the grinding stones and thinned to a 

predetermined thickness, i.e., a usage-limit thickn ess, 

the recess appears on the face side of the dressing  part.  

Therefore, it can be decided through a visual check  that 

the dressing part has been worn to the usage-limit 

thickness, and the time when the dressing tool has 

reached a usage limit can be decided properly. 

        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 some pre ferred 

embodiments of the invention. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

        FIG. 1A is a perspective view of a dressing  tool 

according to a first embodiment of the present inve ntion; 
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        FIG. 1B is a cross-sectional view taken alo ng line 

A – A of FIG. 1A, illustrating the dressing tool 

according to the first embodiment; 

        FIG. 2 is a side elevational view illustrat ing the 

manner in which the dressing tool according to the first 

embodiment is used; 

        FIG. 3 is a cross-sectional view taken alon g line A 

– A of FIG. 1A, illustrating the dressing tool acco rding 

to the first embodiment that has reached a usage li mit; 

        FIG. 4A is a perspective view of a dressing  tool 

according to a second embodiment of the present 

invention; 

        FIG. 4B is a cross-sectional view taken alo ng line 

B – B of FIG. 4A, illustrating the dressing tool 

according to the second embodiment; 

        FIG. 5A is a perspective view of a dressing  tool 

according to a third embodiment of the present inve ntion; 

        FIG. 5B is a cross-sectional view taken alo ng line 

C – C of FIG. 5A, illustrating the dressing tool 

according to the third embodiment; 

        FIG. 6A is a perspective view of a dressing  tool 

according to a fourth embodiment of the present 

invention; 

        FIG. 6B is a cross-sectional view taken alo ng line 
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D – D of FIG. 6A, illustrating the dressing tool 

according to the fourth embodiment; 

        FIG. 7A is a cross-sectional view taken alo ng line 

A – A of FIG. 1A, illustrating a dressing tool acco rding 

to a first modification of the first embodiment; 

        FIG. 7B is a cross-sectional view taken alo ng line 

B – B of FIG. 4A, illustrating a dressing tool acco rding 

to a first modification of the second embodiment; 

        FIG. 7C is a cross-sectional view taken alo ng line 

C – C of FIG. 5A, illustrating a dressing tool acco rding 

to a first modification of the third embodiment; 

        FIG. 7D is a cross-sectional view taken alo ng line 

D – D of FIG. 6A, illustrating a dressing tool acco rding 

to a first modification of the fourth embodiment; 

        FIG. 8A is a cross-sectional view taken alo ng line 

A – A of FIG. 1A, illustrating a dressing tool acco rding 

to a second modification of the first embodiment; 

        FIG. 8B is a cross-sectional view taken alo ng line 

B – B of FIG. 4A, illustrating a dressing tool acco rding 

to a second modification of the second embodiment; 

        FIG. 8C is a cross-sectional view taken alo ng line 

C – C of FIG. 5A, illustrating a dressing tool acco rding 

to a second modification of the third embodiment; a nd 

        FIG. 8D is a cross-sectional view taken alo ng line 
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D – D of FIG. 6A, illustrating a dressing tool acco rding 

to a second modification of the fourth embodiment. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

        Preferred embodiments of the present invent ion will 

hereinafter be described below with reference to th e 

accompanying drawings.  FIG. 1A is a perspective vi ew of a 

dressing tool 2 according to a first embodiment of the 

present invention.  FIG. 1B is a cross-sectional vi ew 

taken along line A – A of FIG. 1A, illustrating the  

dressing tool 2 according to the first embodiment.  As 

illustrated in FIG. 1A, the dressing tool 2 accordi ng to 

the first embodiment includes a dressing board, i.e ., a 

dressing part, 4 in the form of a flat disk.  The d ressing 

board 4 is not limited to a disk shape, but may be formed 

as a rectangular plate. 

        The dressing board 4 has a reverse side 4b to which 

there is bonded a face side 6a of a support plate, i.e., 

a support part, 6 supporting the dressing board 4.  The 

support plate 6 is in the form of a disk that is la rger 

in diameter than the dressing board 4 such that the  

support plate 6 can support the dressing board 4 in  its 

entirety thereon.  The support plate 6 is made of r esin, 

for example.  The dressing board 4 is made of a mix ed 
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material including abrasive grains such as white al undum 

(WA), green carbon (GC), or the like mixed with a b onding 

agent of vitrified, resinoid, or the like.  However , the 

bonding agent and abrasive grains that make up the 

dressing board 4 may vary depending on the structur e or 

the like of a plurality of grinding stones 26 (see FIG. 

2). 

        The dressing board 4 has a thickness rangin g from 3 

mm to 5 mm, for example, with a recess 8 defined in  the 

reverse side 4b thereof.  The recess 8 is a general ly 

cylindrically shaped hole defined substantially cen trally 

in the reverse side 4b of the dressing board 4 as 

illustrated in FIG. 1B.  The cross section illustra ted in 

FIG. 1B along line A – A of FIG. 1A is taken along a 

plane passing through the center of a circular face  side 

4a, which is opposite the reverse side 4b, of the 

dressing board 4 and extending perpendicularly to t he 

face side 4a across the dressing board 4 and the su pport 

plate 6. 

        The recess 8 is formed to a predetermined d epth 

extending from the reverse side 4b and terminating short 

of the face side 4a.  The depth of the recess 8 is 

adjusted such that when the dressing board 4 is wor n to a 

usage-limit thickness, the recess 8 appears on the face 
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side 4a of the dressing board 4, i.e., the depth of  the 

recess 8 corresponds to the usage-limit thickness o f the 

dressing board 4.  For example, if the usage-limit 

thickness of the dressing board 4 is set to 400 µm,  then 

the depth of the recess 8 is adjusted to 400 µm fro m the 

reverse side 4b.  However, the usage-limit thicknes s of 

the dressing board 4 and the depth of the recess 8 are 

not limited to 400 µm, but may be any of various va lues.  

When the dressing board 4 is progressively worn as it 

dresses the grinding stones 26 and thinned to the u sage-

limit thickness, the recess 8 appears on the face s ide 4a 

of the dressing board 4.  Therefore, the worker who  is 

handling the dressing tool 2 can decide through a v isual 

check whether or not the dressing board 4 has been worn 

to the usage-limit thickness, and hence can decide the 

time when the dressing tool 2 has reached a usage l imit, 

appropriately. 

        The dressing board 4 described above can be  

manufactured by a manufacturing process similar to the 

manufacturing process for conventional dressing boa rds.  

For example, the mixed material referred to above i s 

shaped into a flat disk-shaped compact.  At this ti me, a 

hole corresponding to the recess 8 is defined centr ally 

in a surface of the compact.  Thereafter, the compa ct is 
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sintered into the dressing board 4 having the reces s 8.  

Alternatively, rather than forming a hole correspon ding 

to the recess 8 in the compact, a hole correspondin g to 

the recess 8 may be formed in the sintered body.  F or 

example, after the mixed material is shaped into a flat 

disk-shaped compact, the compact is sintered.  Ther eafter, 

the disk-shaped sintered body is cut to form the re cess 8 

therein.  In this manner, the dressing board 4 havi ng the 

recess 8 can be manufactured. 

        A dressing process for dressing the grindin g stones 

26 using the dressing tool 2 according to the first  

embodiment will be described below.  FIG. 2 is a si de 

elevational view illustrating the manner in which t he 

dressing tool 2 according to the first embodiment i s used.  

As illustrated in FIG. 2, a grinding apparatus 12 t hat is 

used in the dressing process has a hollow cylindric al 

spindle housing 16 by which a spindle 14 is rotatab ly 

supported.  The spindle housing 16 is movably mount ed on a 

support column, not illustrated, of the grinding 

apparatus 12 by a moving mechanism, not illustrated , and 

is vertically movable by the moving mechanism.  A w heel 

mount 20 on which a grinding wheel 18 is mounted is  fixed 

to the lower end of the spindle 14. 

        The spindle 14 has an upper end portion cou pled to 
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a rotating mechanism 22 including an electric motor , etc.  

A grinding wheel 18 that is mounted on the wheel mo unt 20 

can be rotated about an axis aligned with the axis of the 

spindle 14 by rotating forces transmitted from the 

rotating mechanism 22.  The grinding wheel 18 inclu des a 

hollow cylindrical wheel base 24 made of a metal ma terial 

such as aluminum, stainless steel, or the like.  Th e wheel 

base 24 has an annular surface opposite the wheel m ount 

20.  The grinding stones 26 are fixed to the annula r 

surface of the wheel base 24 and arrayed along the 

circumferential directions thereof.  In other words , the 

grinding stones 26 are disposed in an annular array  on 

the annular surface of the wheel base 24. 

        The grinding apparatus 12 includes a holdin g table , 

i.e., a chuck table, 28 disposed beneath the wheel mount 

20.  The holding table 28 is coupled to an actuatin g 

mechanism, not illustrated, such as an electric mot or or 

the like, and can be rotated about an axis parallel  to 

the axis of the spindle 14 by rotating forces from the 

actuating mechanism.  The holding table 28 has an u pper 

surface 28a acting as a holding surface for holding  a 

workpiece such as a wafer or the like under suction  

thereon.  A vacuum from a suction source, not illus trated, 

such as an ejector or the like acts on the holding 
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surface through a fluid channel, not illustrated, d efined 

in the holding table 28, producing suction forces f or 

attracting the workpiece under suction on the holdi ng 

surface of the holding table 28.  For dressing the 

grinding stones 26 with the dressing board 4, a rev erse 

side 6b of the support plate 6 is held under suctio n on 

the holding table 28.  The grinding wheel 18 and th e 

holding table 28 are rotated about their own axes, and 

the spindle housing 16 is lowered.  The rate at whi ch the 

spindle housing 16 is lowered is adjusted to press the 

grinding stones 26 against the face side 4a of the 

dressing board 4, thereby dressing the grinding sto nes 26 

with the dressing board 4. 

        FIG. 3 is a cross-sectional view taken alon g line A 

– A of FIG. 1A, illustrating the dressing tool 2 

according to the first embodiment that has reached a 

usage limit.  As the dressing board 4 dresses the g rinding 

stones 26, the dressing board 4 is progressively wo rn and 

thinned.  When the dressing board 4 is worn to a us age-

limit thickness, the recess 8 appears on the face s ide 4a 

of the dressing board 4.  As described above, the d epth of 

the recess 8 of the dressing tool 2 according to th e 

first embodiment corresponds to the usage-limit thi ckness 

of the dressing board 4.  Consequently, the worker can 
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decide whether or not the dressing board 4 has been  worn 

to the usage-limit thickness by visually checking w hether 

or not the recess 8 has appeared on the face side 4 a of 

the dressing board 4. 

        For example, the worker may determine wheth er or 

not the recess 8 has appeared on the face side 4a o f the 

dressing board 4 as follows.  After the dressing pr ocess 

is finished, the dressing tool 2 is transferred fro m the 

holding table 28 to a cassette, not illustrated.  T he 

worker then observes the face side 4a of the dressi ng 

board 4 while the dressing tool 2 is being kept sti ll in 

the cassette.  The worker thus can determine whethe r or 

not the recess 8 has appeared on the face side 4a o f the 

dressing board 4.  Alternatively, the worker may ob serve 

the face side 4a of the dressing board 4 while the 

dressing tool 2 is held on the holding table 28 and  is 

rotating therewith, i.e., while in the dressing pro cess.  

The worker is thus able to determine whether the re cess 8 

has appeared on the face side 4a of the dressing bo ard 4 

by visually checking the dressing board 4 in rotati on. 

        Whether or not the recess 8 has appeared on  the 

face side 4a of the dressing board 4 may not necess arily 

be determined by the worker, but may be determined in 

other ways.  For example, a determining device incl uding a 
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camera for capturing an image of the face side 4a a nd a 

determining unit such as a central processing unit (CPU) 

or the like for determining whether or not the rece ss 8 

has appeared on the face side 4a from the image cap tured 

by the camera, may be used to automatically determi ne 

whether or not the recess 8 has appeared on the fac e side 

4a.  The recess 8 may be of any of various shapes.  Though 

the recess 8 defined in the dressing board 4 accord ing to 

the first embodiment is a generally cylindrically s haped 

hole, the shape of the recess 8 is not limited to a  

cylindrical hole. 

        FIG. 4A is a perspective view of a dressing  tool 2 

according to a second embodiment of the present inv ention, 

and FIG. 4B is a cross-sectional view taken along l ine B 

– B of FIG. 4A, illustrating the dressing tool 2 

according to the second embodiment.  As illustrated  in 

FIGS. 4A and 4B, the dressing tool 2 according to t he 

second embodiment includes a disk-shaped dressing b oard 4 

having a recess 8a defined in a reverse side 4b the reof.  

The recess 8a is in the form of a straight groove 

extending longitudinally diametrically across the 

dressing board 4.  Specifically, the recess 8a is o f a 

straight shape extending through the center O of th e 

circular reverse side 4b in the case where the dres sing 
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board 4 is viewed from the reverse side 4b.  The re cess 8a 

has a longitudinal length that is substantially the  same 

as the diameter of the circular reverse side 4b.  H owever, 

the recess 8a may be of a straight shape not extend ing 

through the center O of the circular reverse side 4 b in 

the case where the dressing board 4 is viewed from the 

reverse side 4b. 

        The recess 8a is formed to a predetermined depth 

extending from the reverse side 4b and terminating short 

of a face side 4a of the dressing board 4.  The dep th of 

the recess 8 is adjusted such that when the dressin g 

board 4 is worn to a usage-limit thickness, the rec ess 8 

appears on the face side 4a of the dressing board 4 .  

According to the second embodiment, therefore, the worker 

or the like can decide whether or not the dressing board 

4 has been worn to the usage-limit thickness on the  basis 

of whether or not the recess 8 has appeared on the face 

side 4a of the dressing board 4. 

        Furthermore, as the recess 8a is of a strai ght 

shape extending through the center O, the recess 8a  is 

visible all over the face side 4a when the dressing  board 

4 is in rotation.  Conversely, in the case where th e 

recess 8 has its central position located on the ce nter O 

as is the case with the first embodiment, the reces s 8 is 
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visible as a circular dot on the face side 4a when the 

dressing board 4 is in rotation.  According to the second 

embodiment, therefore, when the recess 8a appears o n the 

face side 4a while the dressing board 4 is rotating , 

since the recess 8a can be observed in a wider area  than 

the first embodiment, it is easy to determine wheth er or 

not the recess 8b has appeared on the face side 4a 

compared with the recess 8 according to the first 

embodiment. 

        FIG. 5A is a perspective view of a dressing  tool 2 

according to a third embodiment of the present inve ntion.  

FIG. 5B is a cross-sectional view taken along line C – C 

of FIG. 5A, illustrating the dressing tool 2 accord ing to 

the third embodiment.  As illustrated in FIGS. 5A a nd 5B, 

the dressing tool 2 according to the third embodime nt 

includes a disk-shaped dressing board 4 having a re cess 

8b defined in a reverse side 4b thereof.  The reces s 8b is 

a generally cylindrically shaped hole located radia lly 

outwardly of the center O of the circular reverse s ide 4b 

in the case where the dressing board 4 is viewed fr om the 

reverse side 4b.  The recess 8b according to the th ird 

embodiment has its central position located at a di stance 

of 7r/8 from the center O where r represents the ra dius 

of the reverse side 4b.  Alternatively, the central  
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position of the recess 8b in the reverse side 4b ma y be 

located radially outwardly of a position that is sp aced a 

distance of r/2 from the center O or may be located  at a 

distance of 3r/4 from the center O. 

        The recess 8b is formed to a predetermined depth 

extending from the reverse side 4b and terminating short 

of a face side 4a of the dressing board 4.  The dep th of 

the recess 8b is also adjusted such that when the 

dressing board 4 is worn to a usage-limit thickness , the 

recess 8b appears on the face side 4a of the dressi ng 

board 4.  According to the third embodiment, theref ore, it 

is possible to decide whether or not the dressing b oard 4 

has been worn to the usage-limit thickness on the b asis 

of whether or not the recess 8b has appeared on the  face 

side 4a of the dressing board 4.  Moreover, as the central 

position of the recess 8b is located radially outwa rdly 

of the center O of the reverse side 4b, the recess 8b is 

visually recognized as an annular locus on the face  side 

4a while the dressing board 4 is rotating.  Convers ely, in 

the case where the recess 8 has its central positio n 

located on the center O as is the case with the fir st 

embodiment, the recess 8 is visible as a circular d ot on 

the face side 4a when the dressing board 4 is in ro tation.  

According to the third embodiment, therefore, when the 
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recess 8b appears on the face side 4a while the dre ssing 

board 4 is rotating, since the recess 8b can be obs erved 

in a wider area than the first embodiment, it is ea sy to 

determine whether or not the recess 8b has appeared  on 

the face side 4a compared with the recess 8 accordi ng to 

the first embodiment. 

        FIG. 6A is a perspective view of a dressing  tool 2 

according to a fourth embodiment of the present inv ention.  

FIG. 6B is a cross-sectional view taken along line D – D 

of FIG. 6A, illustrating the dressing tool 2 accord ing to 

the fourth embodiment.  As illustrated in FIGS. 6A and 6B, 

the dressing tool 2 according to the fourth embodim ent 

includes a disk-shaped dressing board 4 having an a nnular 

recess 8c defined in a reverse side 4b thereof and 

smaller in diameter than the dressing board 4.  The  recess 

8c is in the form of an annular groove located radi ally 

outwardly of the center O of the circular reverse s ide 4b 

in the case where the dressing board 4 is viewed fr om the 

reverse side 4b.  The recess 8c is of a circular sh ape as 

viewed from the reverse side 4b.  However, it may n ot 

necessarily be of a true circle.  The recess 8c is formed 

to a predetermined depth extending from the reverse  side 

4b and terminating short of a face side 4a of the 

dressing board 4. 
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        The depth of the recess 8c is adjusted such  that 

when the dressing board 4 is worn to a usage-limit 

thickness, the recess 8c appears on the face side 4 a of 

the dressing board 4 that contacts the grinding sto nes 26.  

According to the fourth embodiment, therefore, it i s 

possible to decide whether or not the dressing boar d 4 

has been worn to the usage-limit thickness on the b asis 

of whether or not the recess 8c has appeared on the  face 

side 4a of the dressing board 4.  According to the fourth 

embodiment, since the recess 8c is annular in shape , it 

can be determined whether or not the recess 8c has 

appeared on the face side 4a when any local region of the 

dressing board 4 over the recess 8c in circumferent ial 

directions is partly thinned.  In addition, when th e 

recess 8c appears on the face side 4a while the dre ssing 

board 4 is rotating, since the recess 8c can be obs erved 

in a wider area than the first embodiment, it is ea sier 

to visually recognize the recess 8c than the recess  8 

according to the first embodiment. 

        Each of the recesses 8, 8a, 8b, and 8c in t he 

dressing boards 4 according to the first through fo urth 

embodiments described above is defined as a single recess.  

However, each of the recesses 8, 8a, 8b, and 8c may  be 

replaced with two independent recesses.  FIG. 7A is  a 
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cross-sectional view taken along line A – A of FIG.  1A, 

illustrating a dressing tool 2 according to a first  

modification of the first embodiment.  As illustrat ed in 

FIG. 7A, the dressing tool 2 according to the first  

modification of the first embodiment includes a dre ssing 

board 4 having a first recess 8-1 and a second rece ss 8-2 

defined in a central area of a reverse side 4b ther eof.  

The first recess 8-1 and the second recess 8-2 are in the 

form of generally cylindrical holes, respectively, that 

are independent of each other and spaced from each other. 

        The first recess 8-1 is formed to a first d epth d1 

from the reverse side 4b.  The second recess 8-2 is  formed 

from the reverse side 4b to a second depth d2 large r than 

the first depth d1, i.e., closer to a face side 4a of the 

dressing board 4.  The second depth d2 extends from  the 

reverse side 4b and terminates short of the face si de 4a.  

As the second depth d2 is larger than the first dep th d1, 

when the face side 4a of the dressing board 4 is wo rn, 

the second recess 8-2 appears on the face side 4a e arlier 

than the first recess 8-1.  Therefore, the second r ecess 

8-2 that has appeared on the face side 4a can be us ed as 

a warning indicating that the current thickness of the 

dressing board 4 is approaching its usage-limit thi ckness. 

        The depth of the first recess 8-1 is adjust ed such 
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that when the dressing board 4 is worn to the usage -limit 

thickness, the first recess 8-1 appears on the face  side 

4a of the dressing board 4 that contacts the grindi ng 

stones 26.  In other words, as with the first embod iment, 

the first recess 8-1 that has appeared on the face side 

4a indicates that the dressing board 4 has been wor n to 

its usage-limit thickness.  According to the first 

modification of the first embodiment, therefore, th e 

first recess 8-1 and the second recess 8-2 are capa ble of 

indicating information regarding the usage limit of  the 

dressing board 4 in two steps.  The worker or the l ike can 

thus recognize that the current thickness of the dr essing 

board 4 is approaching its usage-limit thickness wh en the 

second recess 8-2 has appeared on the face side 4a and 

that the dressing board 4 has been worn to the usag e-

limit thickness when the first recess 8-1 has appea red on 

the face side 4a.  Consequently, at the time the se cond 

recess 8-2 has appeared on the face side 4a, the wo rker 

can take preparatory action to make a backup dressi ng 

tool 2 ready to use, for example.  Furthermore, at the 

time the first recess 8-1 has appeared on the face side 

4a, the worker can reliably prevent the grinding st ones 

26 from being damaged by replacing the dressing too l 2 

with a new dressing tool 2. 
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        FIG. 7B is a cross-sectional view taken alo ng line 

B – B of FIG. 4A, illustrating a dressing tool 2 

according to a first modification of the second 

embodiment.  As illustrated in FIG. 7B, the dressin g tool 

2 according to the first modification of the second  

embodiment includes a dressing board 4 having a fir st 

recess 8a-1 and a second recess 8a-2 defined in a r everse 

side 4b thereof.  The first recess 8a-1 and the sec ond 

recess 8a-2 are in the form of straight grooves, 

respectively, parallel to each other in the case wh ere 

the dressing board 4 is viewed from the reverse sid e 4b.  

The first recess 8a-1 and the second recess 8a-2 ar e 

independent of each other and spaced from each othe r.  

Specifically, each of the first recess 8a-1 and the  

second recess 8a-2 is in the form of a straight gro ove 

extending longitudinally diametrically across the 

dressing board 4.  Specifically, the first recess 8 a-1 is 

of a straight shape extending through the center O of the 

circular reverse side 4b, whereas the second recess  8b-2, 

indicated by the broken lines in FIG. 7B, is of a 

straight shape extending parallel to the first rece ss 8a-

1, but not extending through the center O of the ci rcular 

reverse side 4b. 

        The first recess 8a-1 is formed to a first depth d1 
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from the reverse side 4b.  The second recess 8a-2 i s 

formed from the reverse side 4b to a second depth d 2 

larger than the first depth d1, i.e., closer to a f ace 

side 4a of the dressing board 4.  The second depth d2 

extends from the reverse side 4b and terminates sho rt of 

the face side 4a.  According to the first modificat ion of 

the second embodiment, the worker or the like can 

recognize that the current thickness of the dressin g 

board 4 is approaching its usage-limit thickness wh en the 

second recess 8a-2 has appeared on the face side 4a  and 

that the dressing board 4 has been worn to the usag e-

limit thickness when the first recess 8a-1 has appe ared 

on the face side 4a. 

        FIG. 7C is a cross-sectional view taken alo ng line 

C – C of FIG. 5A, illustrating a dressing tool 2 

according to a first modification of the third embo diment.  

As illustrated in FIG. 7C, the dressing tool 2 acco rding 

to the first modification of the third embodiment 

includes a dressing board 4 having a first recess 8 b-1 

and a second recess 8b-2 defined in a reverse side 4b 

thereof.  The first recess 8b-1 and the second rece ss 8b-2 

are in the form of generally cylindrical holes loca ted 

radially outwardly of the center O of the circular 

reverse side 4b.  The first recess 8b-1 and the sec ond 
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recess 8b-2 are located at radially different posit ions 

on the circular reverse side 4b in the case where t he 

dressing board 4 is viewed from the reverse side 4b .  

Specifically, the first recess 8b-1 in the reverse side 

4b has its center positioned at a distance of r/2 f rom 

the center O. 

        On the other hand, the second recess 8b-2 i n the 

reverse side 4b has its center positioned at a dist ance 

of 7r/8 from the center O.  The second recess 8b-2 is 

disposed diametrically opposite the first recess 8b -1 

across the center O.  However, the second recess 8b -2 is 

not limited to such a position with respect to the first 

recess 8b-1.  The first recess 8b-1 and the second recess 

8b-2 may be disposed at any two positions, respecti vely, 

spaced from the center O, provided their distances from 

the center O are different from each other.  The fi rst 

recess 8b-1 is formed to a first depth d1 from the 

reverse side 4b.  The second recess 8b-2 is formed to a 

second depth d2 larger than the first depth d1, i.e ., 

closer to a face side 4a of the dressing board 4.  The 

second depth d2 extends from the reverse side 4b an d 

terminates short of the face side 4a.  According to  the 

first modification of the third embodiment, the wor ker or 

the like can recognize that the current thickness o f the 
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dressing board 4 is approaching its usage-limit thi ckness 

when the second recess 8b-2 has appeared on the fac e side 

4a and that the dressing board 4 has been worn to t he 

usage-limit thickness when the first recess 8b-1 ha s 

appeared on the face side 4a. 

        FIG. 7D is a cross-sectional view taken alo ng line 

D – D of FIG. 6A, illustrating a dressing tool 2 

according to a first modification of the fourth 

embodiment.  As illustrated in FIG. 7D, the dressin g tool 

2 according to the first modification of the fourth  

embodiment includes a dressing board 4 having a fir st 

recess 8c-1 and a second recess 8c-2 defined in a r everse 

side 4b thereof.  The first recess 8c-1 and the sec ond 

recess 8c-2 are in the form of annular grooves, 

respectively, located radially outwardly of the cen ter O 

of the circular reverse side 4b in the case where t he 

dressing board 4 is viewed from the reverse side 4b .  The 

first recess 8c-1 has a first diameter smaller than  the 

diameter of the dressing board 4.  The second reces s 8c-2 

has a second diameter larger than the first diamete r of 

the first recess 8c-1 and smaller than the diameter  of 

the dressing board 4. 

        The first recess 8c-1 is disposed radially inwardly 

of the second recess 8c-2.  In the case where the f irst 
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diameter is larger than the second diameter, the fi rst 

recess 8c-1 may be disposed radially outwardly of t he 

second recess 8c-2.  Each of the first recess 8c-1 and the 

second recess 8c-2 may not necessarily be of a true  

circle as viewed from the reverse side 4b.  The fir st 

recess 8c-1 is formed to a first depth d1 from the 

reverse side 4b.  The second recess 8c-2 is formed from 

the reverse side 4b to a second depth d2 larger tha n the 

first depth d1, i.e., closer to a face side 4a of t he 

dressing board 4.  The second depth d2 extends from  the 

reverse side 4b and terminates short of the face si de 4a. 

        According to the first modification of the fourth 

embodiment, the worker or the like can recognize th at the 

current thickness of the dressing board 4 is approa ching 

its usage-limit thickness when the second recess 8c -2 has 

appeared on the face side 4a and that the dressing board 

4 has been worn to the usage-limit thickness when t he 

first recess 8c-1 has appeared on the face side 4a.   The 

dressing board 4 according to the first modificatio n of 

the first embodiment has the first recess 8-1 and t he 

second recess 8-2 that are independent of each othe r.  The 

dressing board 4 may have a third recess 8-3 in whi ch the 

first recess 8-1 and the second recess 8-2 are join ed 

together in depthwise directions of the first reces s 8-1.  
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In other words, the first recess 8-1 and the second  

recess 8-2 may overlap each other completely or par tially 

in the depthwise directions of the first recess 8-1 . 

        FIG. 8A is a cross-sectional view taken alo ng line 

A – A of FIG. 1A, illustrating a dressing tool 2 

according to a second modification of the first 

embodiment.  As illustrated in FIG. 8A, the dressin g tool 

2 according to the second modification of the first  

embodiment includes a dressing board 4 having a thi rd 

recess 8-3 defined centrally in a reverse side 4b t hereof.  

The third recess 8-3 includes the first recess 8-1 and 

the second recess 8-2 referred to above.  The first  recess 

8-1 is in the form of a generally cylindrical hole having 

a first depth d1.  On the other hand, the second re cess 8-

2 is disposed substantially centrally in the first recess 

8-1 as viewed from the reverse side 4b.  The second  recess 

8-2 is in the form of a generally cylindrical hole having 

a second depth d2 that extends from the reverse sid e 4b 

and is larger than the first depth d1.  The second recess 

8-2 is smaller in diameter than the first recess 8- 1. 

        The second recess 8-2 may not necessarily b e 

disposed substantially centrally in the first reces s 8-1 

as viewed from the reverse side 4b.  The second rec ess 8-2 

may be disposed in any position, provided it is loc ated 
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within the first recess 8-1 as viewed from the reve rse 

side 4b.  According to the second modification of t he 

first embodiment, the worker or the like can recogn ize 

that the current thickness of the dressing board 4 is 

approaching its usage-limit thickness when the seco nd 

recess 8-2 has appeared on the face side 4a and tha t the 

dressing board 4 has been worn to the usage-limit 

thickness when the first recess 8-1 has appeared on  the 

face side 4a. 

        FIG. 8B is a cross-sectional view taken alo ng line 

B – B of FIG. 4A, illustrating a dressing tool 2 

according to a second modification of the second 

embodiment.  As illustrated in FIG. 8A, the dressin g tool 

2 according to the second modification of the secon d 

embodiment includes a dressing board 4 having a str aight 

third recess 8a-3 defined in a reverse side 4b ther eof 

and extending longitudinally diametrically across t he 

dressing board 4.  The third recess 8a-3 is of a st raight 

shape extending through the center O of the reverse  side 

4b longitudinally diametrically across the dressing  board 

4.  The third recess 8a-3 also includes the first r ecess 

8a-1 and the second recess 8a-2 referred to above.  The 

first recess 8a-1 is in the form of a straight groo ve 

having a first depth d1.  On the other hand, the se cond 
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recess 8a-2 is in the form of a straight groove dis posed 

substantially centrally in the first recess 8a-1 as  

viewed from the reverse side 4b, having a second de pth d2 

larger than the first depth d1, and having a width 

smaller than the first recess 8a-1, i.e., a length 

perpendicular to the longitudinal directions of the  first 

recess 8a-1. 

        According to the second modification of the  second 

embodiment, the worker or the like can recognize th at the 

current thickness of the dressing board 4 is approa ching 

its usage-limit thickness when the second recess 8a -2 has 

appeared on the face side 4a and that the dressing board 

4 has been worn to the usage-limit thickness when t he 

first recess 8a-1 has appeared on the face side 4a.   The 

second recess 8a-2 may not necessarily be disposed 

substantially centrally in the first recess 8a-1 as  

viewed from the reverse side 4b.  The second recess  8a-2 

may be disposed in any position, provided it is loc ated 

within the first recess 8a-1 as viewed from the rev erse 

side 4b. 

        FIG. 8C is a cross-sectional view taken alo ng line 

C – C of FIG. 5A, illustrating a dressing tool 2 

according to a second modification of the third 

embodiment.  As illustrated in FIG. 8C, the dressin g tool 
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2 according to the second modification of the third  

embodiment includes a dressing board 4 having a thi rd 

recess 8b-3 defined in a reverse side 4b thereof ra dially 

outwardly of the center O of the reverse side 4b.  The 

third recess 8b-3 also includes the first recess 8b -1 and 

the second recess 8b-2 referred to above.  The firs t 

recess 8b-1 is in the form of a generally cylindric al 

hole having a first depth d1.  On the other hand, t he 

second recess 8b-2 is in the form of a generally 

cylindrical hole disposed substantially centrally i n the 

first recess 8b-1 as viewed from the reverse side 4 b, 

having a second depth d2 larger than the first dept h d1, 

and smaller in diameter than the first recess 8b-1.  

        The first recess 8b-1 and the second recess  8b-2 in 

the reverse side 4b have respective central positio ns at 

the same location radially outward of the center O.   The 

central positions of the first recess 8b-1 and the second 

recess 8b-2 are spaced from the center O by a dista nce of 

7r/8.  However, the central positions of the first recess 

8b-1 and the second recess 8b-2 are not limited to the 

location spaced from the center O by the distance o f 7r/8, 

but may be located at a position spaced from the ce nter O 

by a distance of r/2 or a position spaced from the center 

O by a distance of 3r/4. 
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        According to the second modification of the  third 

embodiment, the worker or the like can recognize th at the 

current thickness of the dressing board 4 is approa ching 

its usage-limit thickness when the second recess 8b -2 has 

appeared on the face side 4a and that the dressing board 

4 has been worn to the usage-limit thickness when t he 

first recess 8b-1 has appeared on the face side 4a.   The 

second recess 8b-2 may not necessarily be disposed 

substantially centrally in the first recess 8b-1 as  

viewed from the reverse side 4b.  The second recess  8b-2 

may be disposed in any position, provided it is loc ated 

within the first recess 8b-1 as viewed from the rev erse 

side 4b. 

        FIG. 8D is a cross-sectional view taken alo ng line 

D – D of FIG. 6A, illustrating a dressing tool 2 

according to a second modification of the fourth 

embodiment.  As illustrated in FIG. 8D, the dressin g tool 

2 according to the second modification of the fourt h 

embodiment includes a dressing board 4 having an an nular 

third recess 8c-3 defined in a reverse side 4b.  Th e third 

recess 8c-3 includes the first recess 8c-1 and the second 

recess 8c-2 referred to above that are annular in s hape.  

The first recess 8c-1 is in the form of an annular groove 

having a first depth d1.  On the other hand, the se cond 
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recess 8c-2 is in the form of an annular groove dis posed 

in a position overlapping the first recess 8c-1 as viewed 

from the reverse side 4b, having a second depth d2 larger 

than the first depth d1, and having a radial width 

smaller than the first recess 8c-1. 

        The intermediate position between the insid e and 

outside diameters of the second recess 8c-2 is alig ned 

with the intermediate position between the inside a nd 

outside diameters of the first recess 8c-1.  Howeve r, the 

second recess 8c-2 is not limited to the illustrate d 

position.  The second recess 8c-2 may be disposed i n any 

position, provided it is located within the first r ecess 

8c-1 as viewed from the reverse side 4b.  According  to the 

second modification of the fourth embodiment, the w orker 

or the like can recognize that the current thicknes s of 

the dressing board 4 is approaching its usage-limit  

thickness when the second recess 8c-2 has appeared on the 

face side 4a and that the dressing board 4 has been  worn 

to the usage-limit thickness when the first recess 8c-1 

has appeared on the face side 4a. 

        The structural and processing details accor ding to 

the above embodiments and modifications may be chan ged or 

modified within the scope of the present invention.   For 

example, the recesses 8, 8a, 8b, 8c, etc. are not l imited 
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to the illustrated cylindrical, straight, and annul ar 

shapes, but may be of other shapes including grid s hapes, 

polygonal shapes, etc.  Furthermore, an area of the  face 

side 6a of the support plate 6 that is aligned with , 

close to, or otherwise associated with any of the 

recesses 8, 8a, 8b, 8c, etc. may be marked with let ters, 

symbols, or signs for attracting attention of the w orker 

or the like.  For example, the area of the face sid e 6a of 

the support plate 6 may be marked with letters such  as 

“DANGER,” “STOP,” “END,” “Life End,” or the like th at are 

likely to draw attention of the worker who visually  

recognizes them when any of the recesses 8, 8a, 8b,  8c, 

etc. has appeared on the face side 4a.  The dressin g tool 

2 may be used for shaping or dressing the grinding stones 

26.  For shaping the grinding stones 26, the dressi ng tool 

2 uses a dressing board 4 including abrasive grains  that 

are of a relatively large size.  For dressing the g rinding 

stones 26, the dressing tool 2 uses a dressing boar d 4 

including abrasive grains that are of a relatively small 

size. 

        The present invention is not limited to the  details 

of the above described preferred embodiments.  The scope 

of the invention is defined by the appended claims and 

all changes and modifications as fall within the 
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equivalence of the scope of the claims are therefor e to 

be embraced by the invention.  
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WHAT IS CLAIMED IS: 

        1.  A dressing tool for dressing a pluralit y of 

grinding stones disposed in an annular array on a s urface 

of a grinding wheel, comprising: 

        a dressing part for dressing the grinding s tones; 

and 

        a support part supporting a reverse side of  the 

dressing part; 

        wherein the reverse side of the dressing pa rt has a 

recess defined therein that has a depth terminating  short 

of a face side of the dressing part that is opposit e the 

reverse side thereof and corresponding to a usage-l imit 

thickness of the dressing part. 

        2.  The dressing tool according to claim 1,  

wherein the recess of the dressing part is of a str aight 

shape in a case where the dressing part is viewed f rom 

the reverse side thereof. 

        3.  The dressing tool according to claim 1,  

wherein the recess of the dressing part is disposed  

radially outwardly of a center of the dressing part  in a 

case where the dressing part is viewed from the rev erse 

side thereof. 

        4.  The dressing tool according to claim 1,  

wherein the recess of the dressing part is of an an nular 
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shape in a case where the dressing part is viewed f rom 

the reverse side thereof. 

        5.  The dressing tool according to claim 1,  

wherein the recess of the dressing part includes a first 

recess having a first depth and a second recess hav ing a 

second depth larger than the first depth. 

        6.  The dressing tool according to claim 5,  

wherein the first recess and the second recess over lap 

each other in depthwise directions thereof.  


