BLADE ATTACHMENT- DETACHMENT ASSI STI NG APPARATUS

BACKGROUND OF THE | NVENTI ON

Field of the Invention

The  present I nvention relates to a blade
attachnent - det achnent assisting apparatus that assists in
attachnment and detachnent of a nut that fixes a cutting
bl ade to a spindle.

Description of the Related Art

A cutting apparatus (dicing saw) that cuts
wor kpi eces wth various plate shapes, such as a
sem conductor wafer and SIC, by a cutting blade fixed to
a spindle with the internmediary of a mount flange is
known. The cutting blade is fixed to the nount flange by
a nut in the state in which rotation of the spindle is
restricted. Therefore, the cutting blade is attached to
and detached from the spindle through attaching and
detaching the nut. A jig when a nut is attached and
detached (for exanple, refer to Japanese Patent Lai d-open
No. 2004-281700) and an automatic replacenent mechani sm
of a cutting blade (for exanple, refer to Japanese Patent
Lai d- open No. 2007-098536) have been used.

The following operation is executed with the jig

depi cted in Japanese Patent Lai d-open No. 2004-281700 and



so forth. First, a housing is evacuated in order to open
a nut grip part (grip claw) in the radial direction of an
opposed nut. Thereafter, the nut is housed inside the nut
grip claw and then the housing is caused to advance
toward a spindle to house the nut grip claw inside and
fix the grip state. Thereafter, the jig is rotated around
the axis center to |oosen or fasten the nut. However,
with this jig, the advancing-retreating operation is
necessary.

Furthernore, the automatic replacenent nechanism
that is depicted in Japanese Patent Laid-open No. 2007-
098536 and causes a cutting blade of a cutting apparatus
to be automatically replaced is also equipped with a
mechanism simlar to the jig depicted in Japanese Patent

Lai d- open No. 2004-281700.

SUMVARY OF THE | NVENTI ON
The jig depicted in Japanese Patent Laid-open No.
2004- 281700 and the automatic replacenent nechanism
depicted in Japanese Patent Laid-open No. 2007-098536
require a cylinder in order to cause the housing for
opening and closing the nut grip claw to advance and
retreat. For this reason, these jig and automatic

repl acenent mechani sm are a cause that brings increase in



the conplexity of the nechanism and increase in the cost.

Thus, an object of the present invention is to
provi de a bl ade attachnent-detachnment assisting apparatus
t hat enables automatic attachnent and detachnent of a nut
whil e intending reduction in the cost.

In accordance with an aspect of the present
I nventi on, there is provided a blade attachnent-
detachnent assisting apparatus used for a cutting
apparatus including a cutting blade nounted to a spindle,
a nut for fixing the cutting blade to the spindle, and a
rotation stop part that restricts rotation of the spindle.
The blade attachnent-detachnent assisting apparatus
includes a nut rotating part having an engagi ng part that
engages wth an engaged part of a surface of the nut, a
nut grip part that is disposed on the nut rotating part
and grips an outer circunferential part of the nut, a
housing that surrounds the nut rotating part while
supporting the nut rotating part rotatably by a
predeterm ned angle, and a |ock nmechanism that keeps a
state in which the nut grip part engages with the outer
circunferential part of the nut. The nut rotating part is
di sposed to be capable of advancing and retreating,
relative to the housing, to a protrusion position at

which the nut grip part is allowed to be attached to and



detached from the outer circunferential part of the nut
and a fixing position at which the nut grip part 1is
housed in the housing and engagenent between the nut grip
part and the nut is kept. The nut rotating part is fixed
to the housing with the internmediary of a biasing part
that pushes out the nut rotating part to the protrusion
position. The 1ock nechanism includes a protrusion
restricting part by which advancing and retreating of the
nut rotating part are restricted through engagenent of
the nut rotating part with the housing when the housing
is rotated in a direction that nmakes the nut | oosened and
the housing rotates relative to the nut rotating part to
be positioned in a predetermned orientation at the
fixing position to which the nut rotating part has been
pushed.

Preferably, the nut rotating part is loosely fitted
to the housing and is supported by a rotating shaft part
or the housing tiltably based on an elastic nenber.
Preferably, the engaged part of the surface of the nut is
an engagenent hole and the engaging part of the nut
rotating part is an engagenent pin and is disposed to be
capabl e of advancing and retreating in a direction that
makes engagenent .

Pref erabl vy, t he bl ade at t achnent - det achnent



assisting apparatus is fixed to an advancing-retreating
unit that advances and retreats relative to the spindle
of the cutting apparatus, together with a blade hol ding
part that holds the cutting blade fixed to the spindle.

The present invention provides an effect of
enabling automatic attachnent and detachnent of a nut
whil e intending reduction in the cost.

The above and other obj ect s, features and
advantages of the present invention and the manner of
realizing them wll becone nore apparent, and the
invention itself will best be understood from a study of
the followng description and appended clains wth
reference to the attached drawings showing a preferred

enbodi nent of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS

FI G 1 is a perspective view depicting the
configuration of a blade attachnent-detachnent assisting
apparatus accordi ng to an enbodi nent;

FI G 2 1is a perspective view depicting a
configuration exanple of a cutting apparatus including
the blade attachnent-detachnment assisting apparatus
depicted in FIG 1;

FIG 3 is an exploded perspective view depicting
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part of a cutting unit of the cutting apparatus depicted
in FIG 2;

FI G 4 is a perspective view depicting a
configuration exanple of a blade attachnent-detachnent
nmechani sm of the cutting apparatus depicted in FIG 2;

FIG 5 is a sectional view along line V-V in FIG

FIG 6 is a sectional view along line VI-VI in FIG

FIG 7 is a side view depicting the state in which
the blade attachnent-detachnment assisting apparatus
according to the enbodinent is made opposed to a spindle
of the cutting unit in a Y-axis direction;

FIG 8 is a side sectional view of the blade
attachnent - det achnent assi sting apparatus depicted in FIG
7;

FIG 9 is a side view depicting the state in which
grip claws of grip nmenbers of a nut grip part of the
bl ade attachnent-detachnent assisting apparatus depicted
in FIG 7 engage with an annul ar groove of a nut;

FIG 10 is a side sectional view of the blade
attachnent - det achnent assisting apparatus and the cutting
unit depicted in FIG 9;

FIG 11 is a side view depicting the state in which



a rotating shaft part and a housing of the blade
attachnent - det achnent assisting apparatus depicted in FIG
9 have been rotated in one direction;

FIG 12 is a side sectional view of the blade
attachnent - det achnent assisting apparatus and the cutting
unit depicted in FIG 11;

FIG 13 is a side view depicting the state in which
the nut has been renoved from the spindle by the blade
attachnent - det achnent assisting apparatus depicted in FIG
11;

FIG 14 is a side view depicting the state in which
the Dblade attachnent-detachnment assi sting apparatus
depicted in FIG 13 has been separated from the spindle
of the cutting unit;

FIG 15 is a side sectional view of the blade
attachnent - det achnent assi sting apparatus depicted in FIG
14,

FIG 16 is a side view depicting the state in which
the Dblade attachnent-detachnment assisting apparatus
according to the enbodi nent has been made opposed to the
spindle of the cutting unit in the Y-axis direction and
then the cutting unit has been brought close to the bl ade
attachnent - det achnent assisting apparatus that grips the

nut ;



FIG 17 is a side sectional view of the blade
attachnent - det achnent assisting apparatus and the cutting
unit depicted in FIG 16;

FIG 18 is a side view depicting the state in which
the rotating shaft part and the housing of the blade
attachnent - det achnment assi sting apparatus depicted in FIG
16 have been rotated in the other direction and the nut
abuts agai nst the cutting bl ade;

FIG 19 is a side view depicting the state in which
the rotating shaft part and the housing of the blade
attachnent - det achnment assi sting apparatus depicted in FIG
18 have been further rotated in the other direction;

FIG 20 is a side view depicting the state in which
engagenent between the grip claws of the grip nenbers of
the nut grip part of the blade attachnent-detachnent
assi sting apparatus depicted in FIG 18 and the annul ar
groove of the nut has been rel eased; and

FIG 21 is a sectional view of a blade attachnent-
det achnent assi sting appar at us accordi ng to a

nodi fication exanpl e of the enbodi nent.

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT
An enbodi ment of the present invention wll be

described in detail with reference to the drawings. The
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present invention is not limted by contents described in
the follow ng enbodinent. Furthernore, in constituent
el enents descri bed bel ow, what can be easily envisaged by

those skilled in the art and what are substantially the

sane are included. Mor eover, configurations described
bel ow can be conbined as appropriate. In addition,
vari ous om ssi ons, repl acenents, or changes of

configurations can be executed in such a range as not to
depart fromthe gist of the present invention.

A bl ade attachnent-detachnment assisting apparatus
according to the enbodi nent of the present invention wll
be described based on the draw ngs. FIG 1 is a
per spective view depicting the configuration of the blade
attachnent - det achnent assisting apparatus according to
the enbodinent. FIG 2 is a perspective view depicting a
configuration exanple of a cutting apparatus including
the Dblade attachnent-detachnment assi sting apparatus
depicted in FIG 1. FIG 3 is an exploded perspective
view depicting part of a cutting unit of the current
apparatus depicted in FIG 2. FIG 4 is a perspective
view depicting a configuration exanple of a blade
attachnent - det achnment nechani sm of the cutting apparatus
depicted in FIG 2. FIG 5 is a sectional view along |line

V-Vin FIG 1. FIG 6 is a sectional view along line VI-



VI in FIG 1.
(Cutting Apparatus)

A bl ade attachnent-detachnent assisting apparatus 1
according to the enbodi nent depicted in FIG 1 configures
a cutting apparatus 100 depicted in FIG 2. The cutting
apparatus 100 is an apparatus that cuts (processes) a
wor kpi ece 200 depicted in FIG 2. 1In the enbodi nent, the
wor kpi ece 200 is a wafer, such as a sem conductor wafer
or an optical device wafer, which is conposed of silicon,
sapphire, gallium or the like and has a circular plate
shape. In the workpiece 200, devices 203 are fornmed in
regions marked out in a lattice manner by plural planned
dividing lines 202 forned in a lattice manner in a front
surface 201.

Furthernmore, the workpiece 200 in the present
invention may be what is called a TAIKO (registered
trademark) wafer in which the central part is thinned and
a large thickness part is fornmed at the peripheral part.
Besi des the wafer, the workpiece 200 may be a rectangul ar
package substrate having plural devices sealed by a resin,
a ceramc substrate, a ferrite substrate, a substrate
containing at |east one of nickel and iron, or the Iike.
In the enbodinment, a back surface 204 of the workpiece

200 is stuck to an adhesion tape 206 with a peripheral

10



edge to which a ring-shaped frane 205 is nounted and the
wor kpi ece 200 i s supported by the ring-shaped franme 205.

The cutting apparatus 100 depicted in FIG 2 is an
apparatus that holds the workpiece 200 by a chuck table
110 and cuts the workpiece 200 by a cutting blade 121
al ong the planned dividing lines 202. As depicted in FIG
2, the cutting apparatus 100 includes the chuck table 110
that sucks and holds the workpiece 200 by a holding
surface 111, cutting units 120 that cut the workpiece 200
held by the chuck table 110 by the cutting blade 121, an
i magi ng unit 140 that photographs the workpi ece 200 held
by the chuck table 110, a control unit 190, and a bl ade
at t achnent - det achnment nechani sm 180.

Furthernore, as depicted in FIG 2, the cutting
apparatus 100 includes at |east an X-axis novement unit
that executes processing feed of the chuck table 110 in
an X-axis direction parallel to the horizontal direction
and is not depicted in the diagram Y-axis novenent units
150 that execute indexing feed of the cutting unit 120 in
a Y-axis direction that is parallel to the horizontal
direction and is orthogonal to the X-axis direction, and
Z-axi s novenent units 160 that execute cutting-in feed of
the cutting unit 120 in a Z-axis direction parallel to

the vertical direction orthogonal to both the X-axis
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direction and the Y-axis direction. As depicted in FIG 2,
the cutting apparatus 100 is a cutting apparatus having
two cutting units 120, i.e. 2-spindle dicer, that is, a
cutting apparatus of what is called a facing dual type.

The chuck table 110 has a circular disc shape, and
the holding surface 111 that holds the workpiece 200 is
formed of porous ceramc or the |ike. Furthernore, the
chuck table 110 is disposed to be novable in the X-axis
direction by the X-axis novenent uni t between a
processing region below the cutting unit 120 and a carry-
in/fout region that is separate fromthe |ower side of the
cutting unit 120 and in which the workpiece 200 is
carried in and out. In addition, the chuck table 110 is
di sposed to be rotatable around the axis center parallel
to the Z-axis direction by a rotational drive source.

The chuck table 110 is connected to a vacuum
suction source that is not depicted in the diagramand is
sucked by the vacuum suction source to suck and hold the
wor kpi ece 200 placed on the holding surface 111. 1In the
enbodi nent, the chuck table 110 sucks and holds the side
of the back surface 204 of the workpiece 200 with the
internmediary of the adhesion tape 206. Furt her nor e,
plural clanp parts 112 that clanp the ring-shaped frane

205 are disposed around the chuck table 110 as depicted
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in FIG 2.

The cutting units 120 are cutting neans to which
the cutting blade 121 that cuts the workpi ece 200 hel d by
the chuck table 110 is nounted attachabl y/detachably. The
cutting units 120 are each disposed to be novable in the
Y-axis direction by the Y-axis novenent unit 150 relative
to the workpiece 200 held by the chuck table 110 and
di sposed to be novable in the Z-axis direction by the Z-
axi s nmovenent unit 160.

As depicted in FIG 2, one cutting unit 120 is
di sposed on one colum part 103 of a gate-shaped support
frame 102 disposed upright from an apparatus nain body
101 with the internmediary of the Y-axis novenent unit 150,
the Z-axis novenent unit 160, and so forth. As depicted
in FIG 2, the other cutting unit 120 is disposed on the
ot her colum part 104 of the support franme 102 wth the
internediary of the Y-axis novenent unit 150, the Z-axis
novenent unit 160, and so forth. The support frame 102
coupl es the upper ends of the colum parts 103 and 104 to
each other by a horizontal beam 105.

The cutting unit 120 allows the cutting blade 121
to be positioned at any position on the holding surface
111 of the chuck table 110 by the Y-axis novenment unit

150 and the Z-axis novenent unit 160.
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As depicted in FIG 3, the cutting unit 120
I ncl udes a spindle housing 122 disposed to be novable in
the Y-axis direction and the Z-axis direction by the Y-
axi s nmovenment unit 150 and the Z-axis novenment unit 160,
a spindle 123 that is disposed in the spindle housing 122
rotatably around the axis center and is rotated by a
notor that is not depicted in the diagram and a nount
124 nounted to the tip part of the spindle 123.
Furthernore, the cutting unit 120 includes the cutting
bl ade 121 nounted to the nmount 124, a nut 126 for
sandwi ching the cutting blade 121 with the nmount 124 to
fix the cutting blade 121 to the spindle 123, and a
rotation stop part 127 that restricts rotation of the
spi ndl e 123.

The nmount 124 is fixed to the tip part of the
spindle 123. The nount 124 includes a boss part 128 with
a circular cylindrical shape and a receiving flange part
129 di sposed at one end part of the boss part 128 cl oser
to the spindle housing 122. The boss part 128 extends
along the axis center direction of the nmount 124 and is
formed in such a manner that the outer dianmeter is
substantially equal to the inner dianmeter of an insertion
port 131 of the cutting blade 121 across the whol e |ength.

That the outer dianeter of the boss part 128 is
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substantially equal to the inner dianmeter of an insertion
port 131 of the cutting blade 121 indicates that the
outer circunferential surface of the boss part 128 and
the inner circunferential surface of the insertion port
131 get contact wth each other at |least at the position
in the axis center direction at which the cutting blade
121 is fixed to the nount 124.

The receiving flange part 129 is fornmed into a
circular ring shape that protrudes from the one end part
of the boss part 128 closer to the spindle housing 122
toward the outer circunference along the radial direction
and has a larger dianeter than the outer dianeter of the
boss part 128. The receiving flange part 129 supports the
cutting blade 121 at an outer edge part. The boss part
128 and the receiving flange part 129 are coaxially
di sposed. Furthernore, in the nmount 124, a nmale screw 130
Is fornmed at the outer circunference of the other end
part of the boss part 128.

The cutting blade 121 is an extrenely-thin cutting
abrasive having a substantially ring shape. In the
enbodi nent, the cutting blade 121 is what is called a hub
cutting blade and includes a circular-ring-shaped
circular base 132 that is conposed of an electrically-

conductive netal and has the insertion port 131 at the
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center and a circular-ring-shaped cutting edge part 133
that is disposed on the outer circunferential edge of the
circular base 132 and cuts the workpiece 200. The
insertion port 131 of the circular base 132 is a hole for
allowng the one end part of the boss part 128 to pass
through the inside thereof to nount the cutting blade 121
to the nount 124. The cutting edge part 133 is conposed
of abrasive grains of dianond, cubic boron nitride (CBN)
or the like and a bond nmaterial (binder material) of a
netal, resin, or the |like and is formed into a
predet erm ned thickness. In the present invention, the
cutting blade 121 may be a washer cutting blade forned
only of the cutting edge part 133.

In the cutting blade 121 configured in this manner,
the insertion port 131 of the circular base 132 is fitted
to the outer circunference of the cylindrical boss part
128 of the nount 124. The cutting blade 121 is clanped
and fixed by the receiving flange part 129 of the nount
124 and the nut 126 by screwing the nut 126 to the male
screw 130 fornmed in the cylindrical boss part 128. The
axis center that is the center of the spindle 123, the
nount 124, and the cutting blade 121 of the cutting unit
120 is set parallel to the Y-axis direction.

The nut 126 is forned into a circular ring shape,
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and a female screw that screws to the male screw 130
formed in the munt 124 is forned in the inner
circunferential surface of the nut 126. |In the nut 126,
engagenent holes 135 that are four engaged parts are nade
in a surface 134 at equal i nterval s in t he
circunferential direction, and an annul ar groove 136 that
Is an outer circunferential part is mde in the outer
circunferential surface across the whole circunference.
The engagenent holes 135 are recessed from an end surface
(surface) of the nut 126, and the annular groove 136 is
recessed from the outer circunferential surface of the
nut 126. In the enbodinent, the engaged parts are the
engagenent holes 135 that are recessed from the surface
134 of the nut 126. However, in the present invention,
the engaged parts are not limted to the engagenent holes
135.

The rotation stop part 127 includes a cylinder unit
137 attached to an outer surface of the spindle housing
122, a lock nenber that is not depicted in the diagram
and is disposed in the cylinder unit 137 novably in a
direction orthogonal to the axis center of the spindle
123, a spring as biasing nmeans that causes the |ock
menber to be biased in such a direction as to get further

away from the spindle 123 and is not depicted in the
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diagram and an air supply nozzle 138 for supplying a
pressurized gas into the cylinder wunit 137. The | ock
menber protrudes from the inner circunferential surface
of the spindle housing 122 and can engage with a |ock
hole that is made in the outer circunferential surface of
the spindle 123 and is not depicted in the diagram

In the rotation stop part 127, when the pressurized
gas is supplied into the cylinder unit 137 through the
air supply nozzle 138, the pressurized gas presses the
| ock nenber toward the spindle 123 against the biasing
force of the spring and causes the | ock nmenber to engage
with the lock hole to restrict rotation of the spindle
123 around the axis center. In the rotation stop part 127,
when the supply of the pressurized gas into the cylinder
unit 137 through the air supply nozzle 138 is stopped,
the spring causes the lock nenber to nmove in such a
direction as to get further away fromthe spindle 123 and
rel eases the engagenent of the |lock nmenber with the |ock
hole to permt the rotation of the spindle 123 around the
axis center.

The imaging unit 140 is fixed to the cutting unit
120 so as to nove integrally with the cutting unit 120.
The imaging unit 140 includes an imging elenent that

phot ographs the region to be divided in the workpiece 200
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which is held by the chuck table 110 before being cut.
The imaging elenent is a charge-coupled device (CCD)
i magi ng el enment or a conpl enent ary nmet al - oxi de-
sem conductor (CMOS) inmmging elenent, for exanple. The
I maging unit 140 photographs the workpiece 200 held by
the chuck table 110 and obtains an inage for performng
alignment to execute position adjustnent between the
wor kpi ece 200 and the cutting blade 121, and so forth, to
out put the obtained image to the control unit 190.

The X-axis novenment unit executes processing feed
of the <chuck table 110 and the «cutting wunit 120
relatively along the X-axis direction by noving the chuck
table 110 in the X-axis direction, which 1is the
processing feed direction. The Y-axis novenent units 150
execute indexing feed of the chuck table 110 and the
cutting unit 120 relatively along the Y-axis direction by
nmoving the cutting unit 120 in the Y-axis direction,
which is the indexing feed direction. The Z-axis novenent
units 160 execute cutting-in feed of the chuck table 110
and the cutting unit 120 relatively along the Z-axis
direction by noving the cutting unit 120 in the Z-axis
direction, which is the cutting-in feed direction.

The X-axis novenment unit, the Y-axis novenent units

150, and the Z-axis novenent units 160 each include a
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known ball screw disposed rotatably around the axis
center, a known notor that rotates the ball screw around
the axis center, and known guide rails that support the
chuck table 110 or the cutting unit 120 novably in the X-
axis direction, the Y-axis direction, or the Z-axis
direction.

Furthernore, the cutting apparatus 100 includes an
X-axis direction position detecting unit that is for
detecting the position of the chuck table 110 in the X-
axis direction and is not depicted in the diagram a Y-
axis direction position detecting wunit that 1is for
detecting the position of the cutting unit 120 in the Y-
axis direction and is not depicted in the diagram and a
Z-axis direction position detecting unit for detecting
the position of the cutting unit 120 in the Z-axis
direction. The X-axis direction position detecting unit
and the Y-axis direction position detecting unit can be
configured by a linear scale parallel to the X-axis
direction or the Y-axis direction and a readi ng head. The
Z-axis direction position detecting unit detects the
position of the cutting unit 120 in the Z-axis direction
by a pulse of the notor. The X-axis direction position
detecting unit, the Y-axis direction position detecting

unit, and the Z-axis direction position detecting unit
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out put the position of the chuck table 110 in the X-axis
direction and the position of the cutting unit 120 in the
Y-axis direction or the Z-axis direction to the control
uni t 190.

Furthernore, the cutting apparatus 100 includes a
cassette elevator 170 on which a cassette 171 that houses
the workpi eces 200 before and after being cut is placed
and that noves the cassette 171 in the Z-axis direction
a cleaning unit 172 that cleans the workpiece 200 after
being cut, and a conveyance unit that is not depicted in
the diagram carries the workpiece 200 to and from the
cassette 171, and conveys the workpi ece 200.

The control unit 190 is also a unit that controls
each of the above-described respective wunits of the
cutting apparatus 100 and causes the cutting apparatus
100 to execute processing operation to the workpi ece 200.
The control wunit 190 is a conmputer having an arithnetic
processi ng apparatus having a mcroprocessor such as a
central processing unit (CPU), a storing apparatus having
a nmenory such as a read only nenory (ROM or a random
access nenory (RAM, and an input-output interface
appar at us. The arithmetic processing apparatus of the
contr ol unit 190 executes arithmetic processing in

accordance with a conputer program stored in the storing
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apparatus and outputs a control signal for controlling
the cutting apparatus 100 to the respective units of the
cutting apparatus 100 through the input-output interface
appar at us.

The control unit 190 is connected to a display unit
191 (depicted in FIG 2) including a liquid crysta
di spl ay apparatus or the like that displays the state of
processi ng operation, an inage, and so forth and an input
unit used when an operator registers processing contents
information and so forth. The input wunit includes at
| east one of a touch panel disposed in the display unit
191 and an external input apparatus such as a keyboard.

The bl ade attachnent-detachnment nechanism 180 is a
mechanism to replace the cutting blade 121 of each
cutting wunit 120. The blade attachnent-detachnent
nmechanism 180 is set at a position that is on the back
surface side of the support frane 102 in FIG 2 and is
further away from the <carry-in/out region than the
processi ng region. As depicted in FIG 4, the blade
attachnent -detachnment nechanism 180 includes a blade
stocker 181 that holds the cutting blades 121 before and
after repl acenent, t he bl ade att achnent - det achnent
assisting apparatus 1, blade chucks 182 that are two

bl ade hol ding parts, and an advancing-retreating unit 183.
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In the enbodi nent, the bl ade stocker 181, the bl ade
attachnent - det achnent assisting apparatus 1, the two
bl ade chucks 182, and the advancing-retreating unit 183
correspond to each other to configure one set, and the
one set is disposed so as to correspond to the cutting
unit 120 in a one-to-one relationship. That is, in the
enbodi nent, the blade attachnent-detachnment nmechani sm 180
includes two sets of the blade stocker 181, the bl ade
attachnent - det achnent assisting apparatus 1, the two
bl ade chucks 182, and the advancing-retreating unit 183.

Furthernore, in the enbodinent, one blade stocker
181 holds plural cutting blades 121 before and after
repl acenent for the spindle 123 of one cutting unit 120,
and the other blade stocker 181 holds plural -cutting
bl ades 121 before and after replacenent for the spindle
123 of the other cutting unit 120.

The bl ade chucks 182 hold the cutting blade 121
One blade chuck 182 renpbves the <cutting blade 121
attached to the corresponding cutting unit 120 from the
spindle 123 and holds the cutting blade 121. The other
bl ade chuck holds the cutting blade 121 supplied fromthe
corresponding blade stocker 181 and attaches the held
cutting blade 121 to the spindle 123 of the corresponding

cutting wunit 120. The blade attachnent-detachnent
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assisting apparatus 1 attaches and detaches the nut 126
of the corresponding cutting unit 120 to and from the
spindl e 123.

The advancing-retreating unit 183 noves the bl ade
attachnent - det achnent assisting apparatus 1 and the two
bl ade chucks 182 in the X-axis direction, the Y-axis
direction, and the Z-axis direction between a position
further away from the <carry-in/fout region than the
support frame 102 and a position opposed to the spindle
123 of each cutting unit 120 in the Y-axis direction. For
this purpose, the blade attachnent-detachnent assisting
apparatus 1 is attached to the advancing-retreating unit
183 that advances and retreats relative to the spindle
123 of the corresponding cutting unit 120 of the cutting
apparatus 100 together with the two blade chucks 182.
Furt her nore, in the present invention, in position
adj ust nent between the axis center of the spindle 123 and
the bl ade attachnent-detachnent assisting apparatus 1 or
the blade chuck 182, the advancing-retreating unit 183
may only execute position adjustnent in the X-axis
direction, and the cutting unit 120 nay execute position
adjustnent in the Y-axis and Z-axis directions.

(Bl ade Attachnent-detachnent Assisting Apparatus)

The bl ade attachnent-detachnent assisting apparatus
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1 is an apparatus used for the cutting apparatus 100. As
depicted in FIG 1, FIG 4, and FIG 5, the blade
attachnent - detachnent assisting apparatus 1 includes a
rotating shaft part 2, a nut rotating part 10, a nut grip
part 50, a housing 30, and a | ock nechani sm 60.

The rotating shaft part 2 is formed into a circular
columm shape in appearance, and an axis center 3 is
di sposed in parallel to the Y-axis direction. The
rotating shaft part 2 is rotated in both of one direction
301 (depicted in FIG 1) and the other direction 302
(depicted in FIG 1) that is the opposite direction of
the one direction 301 around the axis center by a notor
that is not depicted in the diagram Furthernore, the tip
part of the rotating shaft part 2 is positioned to a
position opposed to the spindle 123 of each cutting unit
120 in the Y-axis direction by the advancing-retreating
unit 183.

The nut rotating part 10 is attached to the tip
part of the rotating shaft part 2 with the internediary
of the housing 30 and is disposed coaxially with the
rotating shaft part 2. The nut rotating part 10 includes
a rotating part main body 11 with a circular ring shape
and engagenment pins 12 that are engaging parts that

engage with the engagenent holes 135 of the surface 134
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of the nut 126.

In the rotating part main body 11, plural (in the
enbodi nent, four) engagenent pin |oose insertion holes 13,
plural drop prevention pins 14, plural (in the enbodi nent,
four) grip nenber support grooves 15 are nade. The
engagenent pin loose insertion holes 13 penetrate the
rotating part main body 11 along the axis center 3 and
are disposed at equal intervals in the circunferenti al
direction of the rotating part main body 11. Sleeves 16
are fixed to the inside of the engagenent pin |oose
insertion holes 13. Surfaces 17 of the sleeves 16 are
| ocated on the sane plane as a surface 18 opposed to the
spindle 123 of each cutting unit 120 in the rotating part
mai n body 11. Furthernore, in the sleeves 16, through-
hol es 19 penetrate at the center.

The drop prevention pins 14 are disposed on the
outer circunferential surface of the rotating part main
body 11 and, in the enbodinent, are fornmed into a
circular colum shape that protrudes outward from the
outer circunferential surface of the rotating part main
body 11. The drop prevention pins 14 are disposed at
equal intervals in the circunferential direction of the
rotating part main body 11. The drop prevention pins 14

are made to pass in cam holes 34 of the housing 30 to
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attach the nut rotating part 10 to the housing 30 and
prevent the nut rotating part 10 from dropping off from
t he housi ng 30.

The grip nenber support grooves 15 are recessed
from the outer circunferential surface of the rotating
part main body 11 and are forned into a straight 1line
shape along the axis center 3. The grip mnenber support
grooves 15 are disposed at equal intervals in the
circunferential direction of the rotating part mnain body
11. Furthernore, shaft receiving grooves 20 are each
continuous with the center of the grip nenber support
groove 15 in the direction of the axis center 3. The
shaft receiving groove 20 is recessed from the outer
circunferential surface of the rotating part main body 11
and is continuous with both ends of the grip nenber
support groove 15 in the width direction.

The engagenent pin 12 nonolithically includes a
circular plate part 21 with a circular disc shape and a
pin 22 disposed upright from the center of the circular
plate part 21. The circular plate part 21 is fornmed in
such a manner that the outer dianmeter thereof is |arger
than the inner dianeter of the through-hole 19 and is
substantially equal to the inner dianeter of the

engagenent pin |oose insertion hole 13, and is housed in
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t he engagenment pin | oose insertion hole 13. The pin 22 is
formed in such a manner that the outer dianeter thereof
is substantially equal to the inner dianeter of the
t hrough-hole 19, and is nade to pass in the through-hole
19. The pin 22 can enter the inside of the engagenent
hole 135 of the nut 126 and engage with the engagenent
hol e 135. The engagenent pin 12 is disposed in such a
manner that the pin 22 is inserted in the through-hole 19,
that the circular plate part 21 is housed in the
engagenent pin |oose insertion hole 13, and that the
engagenent pin 12 can advance and retreat (that is,
novabl y) along the axis center 3, which is the direction
of engagenent, in the engagenent pin |oose insertion hole
13. Furthernore, in the engagenent pins 12, the pins 22
are biased in such a direction as to protrude from the
surfaces 17 and 18 by springs 23 that are elastic nenbers
and biasing parts. Because the sleeves 16 are fixed to
the inside of the engagenent pin | oose insertion holes 13,
the springs 23 cause the nut rotating part 10 to be
bi ased along the axis center 3 in such a direction as to
protrude fromthe housing 30.

The springs 23 are housed in the engagenent pin
| oose insertion holes 13. In the enbodinment, the spring

23 is disposed between the circular plate part 21 of the
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engagenent pin 12 and a bottom part 25 of a sleeve 24
that can be inserted into the base end part of the
engagenent pin |loose insertion hole 13 on the side of the
rotating shaft part 2 and is disposed novably along the
axis center 3 relative to the rotating part main body 11.
The sleeves 24 nonolithically include the bottom part 25
with a circular disc shape and a cylindrical part 26 that
is continuous with the outer edge of the bottom part 25
and has a circular cylindrical shape, and are forned into
a bottonmed cylindrical shape. The outer dianeter of the
bottom parts 25 and the cylindrical parts 26 of the
sleeves 24 is substantially equal to the inner dianeter
of the engagenent pin | oose insertion holes 13.

The housing 30 surrounds the outer circunference of
the nut rotating part 10. The housing 30 nonolithically
i ncludes a bottom part 31 with a circular disc shape and
a cylindrical part 32 that is continuous wth the outer
edge of the bottom part 31 and has a circular cylindrical
shape, and is forned into a bottonmed cylindrical shape
In the bottom part 31, a through-hole 33 is forned at the
center. The housing 30 is attached to the tip part of the
rotating shaft part 2 by a screw 5 that passes through
the inside of a washer 4 overlapped with the bottom part

31 and the through-hole 33 and is screwed to a screw hole
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made in the tip surface of the rotating shaft part 2.
When the housing 30 is attached to the rotating shaft
part 2, the bottom part 31 and the cylindrical part 32
are coaxial with the rotating shaft part 2. The i nner
di aneter of the cylindrical part 32 is slightly |larger
than the outer dianmeter of the rotating part main body 11
of the nut rotating part 10.

In the housing 30, plural (in the enbodi nent, four)
cam hol es 34 which the drop prevention pins 14 of the nut
rotating part 10 enter to support the nut rotating part
10 rotatably around the axis center 3 by a predeterm ned
angle are made in the cylindrical part 32. The cam hol es
34 penetrate the cylindrical part 32. The cam holes 34
include a larger-width part 35 disposed on the side of
the one direction 301 around the axis center 3 and a
smaller-width part 36 disposed on the side of the other
direction 302 around the axis center 3. The width of the
| arger-width part 35 in the direction of the axis center
3 is larger than the width of the smaller-width part 36
in the direction of the axis center 3. The widths of the
| arger-width part 35 and the smaller-wdth part 36 in the
direction of the axis center 3 are larger than at | east
the radius, preferably the dianeter, of the drop

prevention pin 14. Furthernmore, in the cam hole 34, a
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step surface 37 continuous with the larger-width part 35
and the smaller-wdth part 36 is forned on the tip side.
Inside surfaces 38 of the smaller-width parts 36 of the
cam holes 34 on the tip side are forned to be flat in a
direction orthogonal to the axis center 3. The inside
surfaces 38 serve as protrusion restricting parts by
whi ch advancing of the nut rotating part 10 toward a
protrusion position is restricted through engagenent of
the drop prevention pins 14 of the nut rotating part 10
bi ased by the springs 23 with the inside surfaces 38. Due
to the engagenent of the drop prevention pins 14 of the
nut rotating part 10 biased by the springs 23 with the
i nside surfaces 38, the nut rotating part 10 engages wth
t he housi ng 30.

When the housing 30 is attached to the rotating
shaft part 2 with the drop prevention pins 14 entering
the inside of the cam holes 34, the sleeves 24 biased by
the springs 23 abut against the bottom part 31. For this
reason, when the drop prevention pins 14 are |ocated in
the larger-width parts 35 of the cam holes 34, the nut
rotating part 10 is located at the protrusion position
depicted in FIG 5 and so forth at which the surface of
the rotating part main body 11 protrudes toward the side

of the spindle 123 of each cutting unit 120 relative to
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the housing 30 due to the biasing force of the springs 23.
As above, the springs 23 push out the nut rotating part
10 toward the protrusion position.

Furt hernore, when the rotating part main body 11 of
the nut rotating part 10 is pressed along the axis center
3 in such a direction as to sink in the housing 30
against the biasing force of the springs 23, the nut
rotating part 10 is located at a fixing position depicted
in FIG 9 and so forth at which the surface of the
rotating part main body 11 sinks in the housing 30. As
above, the nut rotating part 10 is disposed to be capable
of advancing and retreating relative to the housing 30 in
the direction of the axis center 3 between the protrusion
position and the fixing position. At the fixing position,
the drop prevention pins 14 are |located on the base end
side relative to the step surfaces 37. Therefore, the nut
rotating part 10 is supported rotatably around the axis
center 3 relative to the housing 30 between a position
with which the drop prevention pins 14 abut against the
inner surface of the cam hole 34 on the side of the one
direction 301 and a position wth which the drop
prevention pins 14 abut against the inner surface of the
cam hole 34 on the side of the other direction 302. As

above, the predetermned angle is the angle around the
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axis center 3 between the position with which the drop
prevention pins 14 abut against the inner surface of the
cam hole 34 on the side of the one direction 301 and the
position with which the drop prevention pins 14 abut
agai nst the inner surface of the cam hole 34 on the side
of the other direction 302.

Furthernore, the bottom parts 25 of the sleeves 24
bi ased by the springs 23 housed in the engagenent pin
| oose insertion holes 13 abut against the bottom part 31
of the housing 30. Due to this, the nut rotating part 10
is attached to the housing 30 with the internmediary of
the springs 23 and the sleeves 24. Moreover, the outer
di aneter of the rotating part main body 11 is smaller
than the inner diameter of the cylindrical part of the
housing 30, and the bottom parts 25 of the sleeves 24
bi ased by the springs 23 housed in the engagenent pin
| oose insertion holes 13 abut against the bottom part 31
of the housing 30. Due to this, the nut rotating part 10
IS supported by the springs 23 tiltably with respect to
the axis center 3. In the enbodinment, the springs 23 bias
t he engagenent pins 12 and push out the nut rotating part
10 to the protrusion position. However, in the present
invention, the elastic nenbers that bias the engagenent

pins 12 and the biasing parts that push out the nut
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rotating part 10 to the protrusion position nmay be forned
of elastic nenbers of separate bodies fromeach ot her.

The nut grip part 50 is disposed in the nut
rotating part 10 and grips the annular groove 136 of the
nut 126. The nut grip part 50 includes plural (in the
enbodi nent, four) grip nmenbers 51. The grip nenbers 51
are formed into an arm shape and are supported in the
grip menber support grooves 15, and the |[|ongitudina
direction thereof is disposed in parallel to the axis
center 3. The grip nmenbers 51 include a grip claw 52 that
is disposed at the tip part protruding from the surface
of the nut rotating part 10 and can engage wth the
annul ar groove 136 nmade at the outer circunference of the
nut 126 and a pivot shaft 53 that is disposed at the base
end part closer to the rotating shaft part 2 and is
rotatably supported in the shaft receiving groove 20. In
the grip nenbers 51, the grip claws 52 get closer to or
further away from each other through rotation of the
pivot shafts 53 in the shaft receiving grooves 20.
Furthernore, conpression springs 54 are each disposed
between the bottom surface of the grip nenber support
groove 15 and the central part of the grip nenber 51 in
the | ongitudinal direction. The conpression springs 54

bi ases the grip nmenbers 51 in such a manner that the grip
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claws 52 are always headed outward in the radia
di rection.

In the nut grip part 50, due to the biasing of the
grip nenbers 51 by the conpression springs 54, when the
nut rotating part 10 is positioned to the protrusion
position, the grip claws 52 of the grip nenbers 51 get
further away from each other and the grip claws 52 becone
capable of being attached to and detached from the
annul ar groove 136 of the nut 126 w thout engaging wth
the annul ar groove 136. In the nut grip part 50, when the
nut rotating part 10 is positioned to the fixing position,
the grip nenbers 51 are housed in the housing 30 together
with the nut rotating part 10 and the tip parts of the
grip nenbers 51 are pressed against the biasing force of
the conpression springs 54, so that the grip claws 52 get
closer to each other. In the nut grip part 50, when the
nut rotating part 10 is positioned to the fixing position,
the grip claws 52 of the grip nenbers 51 engage with the
annul ar groove 136 and the state in which the grip claws
52 engage with the annular groove 136 is kept. In this
manner, when the nut rotating part 10 is positioned to
the fixing position, the engagenent between the grip
claws 52 of the grip nmenbers 51 of the nut grip part 50

and the annul ar groove 136 of the nut 126 is kept.
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In the enbodinent, in the blade attachnent-
det achnent assisting apparatus 1, the inside surfaces 38
of the smaller-width parts 36 of the cam holes 34, the
drop prevention pins 14, and the springs 23 configure the
| ock mechani sm 60 that keeps the state in which the grip
claws 52 of the grip nmenbers 51 of the nut grip part 50
engage with the annul ar groove 136 of the nut 126. In the
| ock nmechani sm 60, the springs 23 bias the nut rotating
part 10 toward the protrusion position, and the drop
prevention pins 14 engage with the inside surfaces 38.
Thereby, the lock mechanism 60 keeps the state in which
the nut grip part 50 engages with the annul ar groove 136
of the nut 126.

Next, the present specification wll explain, based
on draw ngs, operation of replacing the cutting blade 121
of the «cutting wunit 120 by the blade attachnent-
det achnent nechanism 180, i.e. operation of renoving the
nut 126 from the spindle 123 of the cutting unit 120 by
the blade attachnment-detachnment assisting apparatus 1.
FIG 7 is a side view depicting the state in which the
bl ade attachnent-detachnent assisting apparatus according
to the enbodinent is made opposed to the spindle of the
cutting unit in the Y-axis direction. FIG 8 is a side

secti onal view of t he bl ade at t achnent - det achnent
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assi sting apparatus depicted in FIG 7. FIG 9 is a side
view depicting the state in which the grip claws of the
grip nmenbers of the nut grip part of the blade
attachnent - det achnent assi sting apparatus depicted in FIG
7 engage wth the annular groove of the nut. FIG 10 is a
side sectional view of the blade attachnment-detachnent
assi sting apparatus and the cutting unit depicted in FIG
9. FIG 11 is a side view depicting the state in which
the rotating shaft part and the housing of the blade
attachnent - det achnment assi sting apparatus depicted in FIG
9 have been rotated in the one direction. FIG 12 is a
side sectional view of the blade attachnment-detachnment
assi sting apparatus and the cutting unit depicted in FIG
11. FIG 13 is a side view depicting the state in which
the nut has been renpved from the spindle by the blade
attachnent - det achnent assi sting apparatus depicted in FIG
11. FIG 14 is a side view depicting the state in which
the blade attachnent-detachnment assisting apparatus
depicted in FIG 13 has been separated from the spindle
of the cutting unit. FIG 15 is a side sectional view of
the Dblade attachnent-detachnment assisting apparatus
depicted in FIG 14.

Wien the Dbl ade attachnent-detachnent nechani sm 180

replaces the cutting blade 121, the cutting apparatus 100
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stops processing operation to the workpiece 200 and
supplies the cutting blade 121 fromthe bl ade stocker 181
to the other blade chuck 182 corresponding to the cutting
unit 120 of the replacenent target. Then, the cutting
apparatus 100 stops the rotation of the spindle 123 by
the notor of the cutting unit 120 of the replacenent
target and supplies a pressurized gas into the cylinder
unit 137 of the rotation stop part 127 to cause the |ock
menber to engage with the lock hole and restrict the
rotation of the spindle 123.

The cutting apparatus 100 causes the advancing-
retreating wunit 183 to nove the blade attachnent-
detachnent assisting apparatus 1 corresponding to the
cutting unit 120 of the replacenent target to a position
opposed to the spindle 123 of the cutting unit 120 of the
repl acenent target in the Y-axis direction as depicted in
FIG 7 and FIG 8. At this time, in the blade attachnent-
detachnent assisting apparatus 1, the drop prevention
pins 14 are located in the larger-wdth parts 35 of the
cam holes 34, the nut rotating part 10 is |located at the
protrusion position, and the grip claws 52 of the grip
menbers 51 of the nut grip part 50 are separate from each
ot her.

In the enbodi nent, the cutting apparatus 100 brings

38



the cutting unit 120 of the replacenent target close to
the blade attachnent-detachnent assisting apparatus 1
along the Y-axis direction. Thereupon, as depicted in FIG
9 and FIG 10, the surface 134 of the nut 126 of the
cutting unit 120 abuts against the surface 18 of the
rotating part main body 11 of the nut rotating part 10.
In addition, the drop prevention pins 14 of the nut
rotating part 10 are positioned to fixing positions on
the base end side relative to the step surfaces 37.
Ther eupon, the housing 30 presses the grip claws 52 of
the grip nmenbers 51 of the nut grip part 50 toward the
outer circunferential surface of the nut 126, and the
grip claws 52 engage with the annul ar groove 136.

The <cutting apparatus 100 rotates the rotating
shaft part 2 of the blade attachnent-detachnment assisting
apparatus 1 in the one direction 301, which is the
direction that nmakes the nut 126 | oosened, at the fixing
position to which the nut rotating part 10 has been
pushed by the cutting unit 120. Thereupon, in the cutting
apparatus 100, when the housing 30 is rotated in the one
direction 301 together with the rotating shaft part 2,
the drop prevention pins 14 nove in the cam holes 34 and
the housing 30 rotates by +the predetermned angle

relative to the nut rotating part 10, so that the drop
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prevention pins 14 in a predetermned orientation are
positioned to such an orientation as to abut against the
inner surface on the side of the other direction 302 as
depicted in FIG 11. 1In this manner, the drop prevention
pins 14 engage wth the inside surfaces 38 of the
smaller-width parts 36 of the cam holes 34 and the nut
rotating part 10 engages with the housing 30, so that
advancing and retreating of the nut rotating part 10 in
the direction of the axis center 3 relative to the
housing 30 are restricted. Wen the nut rotating part 10
is rotated by the predetermined angle relative to the
spindle 123, the pins 22 of the engagenent pins 12 pushed
by the surface of the nut 126 to be evacuated to the side
of the rotating shaft part 2 enter the engagenent holes
135 of the nut 126 and engage with them

As depicted in FIG 11 and FIG 12, the cutting
apparatus 100 further rotates the rotating shaft part 2
and the housing 30 in the one direction 301. Thereupon
because the nut 126 is screwed to the male screw 130
formed in the mount 124, the screwing of the nut 126 is
gradually released and the nut 126 noves along the axis
center 3 toward the blade attachnent-detachnment assisting
apparatus 1. This novenent of the nut 126 in the axis

center direction is set possible based on contraction of
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the springs 23. After rotating the rotating shaft part 2
and the housing 30 in the one direction 301 until the nut
126 comes off fromthe male screw 130 of the nount 124 as
depicted in FIG 13, the cutting apparatus 100 stops the
rotation of the rotating shaft part 2.

In the enbodi ment, the cutting apparatus 100 causes
the cutting unit 120 of the replacenent target to get
further away from the blade attachnent-detachnent
assi sting apparatus 1 along the Y-axis direction. At this
time, as depicted in FIG 14, the nut rotating part 10
engages with the housing 30. Therefore, as depicted in
FIG 14 and FIG 15, the nut rotating part 10 is kept at
the fixing position, and the state in which the grip
claws 52 of the grip nmenbers 51 of the nut grip part 50
engage with the annular groove 136 of the nut 126 is kept.
In the bl ade attachnent-detachnment assisting apparatus 1,
as depicted in FIG 14 and FIG 15, the state in which
the grip claws 52 engage with the annular groove 136 of
the nut 126 is kept. At this tinme, if there is no play
regarding the position of the nut 126 in the X-axis
direction and the Z-axis direction, thereafter in a step
of screwing the nut 126 to the groove of the boss part
128 of the mount 124 again, there is a possibility that

the groove and the nut 126 do not nesh with each other
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wel |l and the screwing fails when the position of the boss
part 128 of the nount 124 deviates with respect to the
nut 126 even slightly. For this reason, the blade
attachnent -det achnent assisting apparatus 1 sets the
positions of the drop prevention pins 14 and the inside
surfaces 38 of the cam holes 34 in such a manner that the
grip claws 52 are slightly protruded from the housing 30
and are kept at positions at which the grip claws 52 are
slightly opened such that the nut 126 held by the grip
claws 52 can nove in the X-axis direction and the Z-axis
direction even slightly.

Furthernore, when rotating the nut 126 gripped by
the grip claws 52 and renoving the nut 126 from the boss
part 128 of the nmount 124, +the blade attachnent-
det achnent assisting apparatus 1 invariably continues to
rotate the nut 126 until the boss part 128 is separated
from the nut 126. Conventionally, control in which the
nut 126 is rotated by a predeterm ned nunber of rotations
is enployed. However, there is the case in which the nale
screw 130 of the boss part 128 slightly engages with the
screw groove of the nut 126. \Wen the boss part 128 is
separated in the slight-engagenment state, a situation
occurs in which the male screw 130 of the nut 126 gets

caught on the screw groove of the boss part 128 and the
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nut 126 drops off fromthe grip claws 52. Therefore, in
the blade attachnent-detachnent assisting apparatus 1,
control in which rotating the nut 126 is continued unti
the boss part 128 is separated from the nut 126 is
enpl oyed.

Then, in the cutting apparatus 100, the one bl ade
chuck 182 of the blade attachnment-detachnent mechani sm
180 renoves the cutting blade 121 fromthe spindle 123 of
the cutting unit 120 of the replacenent target and then
the other blade chuck 182 attaches the cutting blade 121
to the spindle 123 of the cutting unit 120 of the
repl acenent target.

Next, the present specification wll explain, based
on draw ngs, operation of attaching the nut 126 to the
spindle 123 of the «cutting wunit 120 by the bl ade
attachnent - det achnent assisting apparatus 1. FIG 16 is a
side view depicting the state in which the blade
attachnent - det achnent assisting apparatus according to
the enbodi nrent has been nade opposed to the spindle of
the cutting unit in the Y-axis direction and then the
cutting wunit has been Dbrought <close to the blade
attachnent - det achnent assisting apparatus that grips the
nut . FIG 17 is a side sectional view of the blade

attachnent - det achnent assisting apparatus and the cutting
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unit depicted in FIG 16. FIG 18 is a side view
depicting the state in which the rotating shaft part and
the housing of the blade attachnent-detachnment assisting
apparatus depicted in FIG 16 have been rotated in the
other direction and the nut abuts against the cutting
bl ade. FIG 19 is a side view depicting the state in
which the rotating shaft part and the housing of the
bl ade attachnent-detachnment assisting apparatus depicted
in FIG 18 have been further rotated in the other
direction. FIG 20 is a side view depicting the state in
whi ch engagenent between the grip claws of the grip
nmenbers of the nut grip part of the blade attachnent-
det achnent assisting apparatus depicted in FIG 18 and
t he annul ar groove of the nut has been rel eased.

The cutting apparatus 100 causes the advancing-
retreating wunit 183 to nove the blade attachnent-
detachnment assisting apparatus 1 corresponding to the
cutting unit 120 of the replacenent target to a position
opposed to the spindle 123 of the cutting unit 120 of the
repl acenent target in the Y-axis direction. Thereafter,
the cutting apparatus 100 brings the cutting unit 120 of
the replacenent target close to the blade attachnent-
detachnment assisting apparatus 1 along the Y-axis

direction and, as depicted in FIG 16 and FIG 17,
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presses the nut 126 gripped by the blade attachnent-
detachnment assisting apparatus 1 in the Y-axis direction
by the nmount 124. The cutting apparatus 100 rotates the
rotating shaft part 2 of the blade attachnent-detachnent
assisting apparatus 1 in the other direction 302, which
is the direction that nmakes the nut 126 fastened.
Ther eupon, because the pins 22 of the engagenent pins 12
engage with the engagenent holes 135 of the nut 126, the
nut 126 rotates in the other direction 302 together with
the rotating shaft part 2 and the housi ng 30.

Ther eupon, the nmale screw 130 formed in the nount
124 screws to the inner circunferential surface of the
nut 126 gripped by the nut grip part 50 of the blade
attachnent - det achnent assisting apparatus 1, and the nut
126 gradually cones close to the circular base 132 of the
cutting blade 121 attached to the cutting unit 120.
Thereafter, as depicted in FIG 18, the nut 126 abuts
agai nst the circular base 132 of the cutting blade 121,
and the cutting apparatus 100 further rotates the
rotating shaft part 2 and the housing 30 in the other
di rection 302.

In this case, because the nut 126 abuts agai nst the
circular base 132 of the cutting blade 121 and rotation

of the nut 126 is restricted, when the engagenent pins 12
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of the blade attachnent-detachnment assisting apparatus 1
rotate around the axis center 3, the rotation of the nut
rotating part 10 stops while the housing 30 rotates in
the other direction 302 by the predeterm ned angle
because the pins 22 engage with the engagenent holes 135.
When the housing 30 rotates in the other direction 302 by
the predetermned angle, as depicted in FIG 19, the
cutting apparatus 100 causes the drop prevention pins 14
to abut against the inner surfaces of the cam holes 34 on
the side of the one direction 301 and be located in the
| arger-wi dth parts 35. Thereafter, the cutting apparatus
100 stops the rotation of the rotating shaft part 2 and
the housing 30 in the other direction 302.

In the enbodinent, as depicted in FIG 20, the
cutting apparatus 100 causes the cutting unit 120 of the
repl acenent target to get further away from the blade
attachnent - det achnent assisting apparatus 1 along the Y-
axis direction. Ther eupon, because the drop prevention
pins 14 abut against the inner surfaces of the cam hol es
34 and are located in the larger-width parts 35, the nut
rotating part 10 is pressed by the biasing force of the
springs 23 and noves toward the protrusion position. In
the cutting apparatus 100, the nut rotating part 10 is

| ocated at the protrusion position and the engagenent of
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the grip claws 52 of the grip nenbers 51 of the nut grip
part 50 wth the annul ar groove 136 is rel eased.

The cutting apparatus 100 noves the two bl ade
chucks 182 and the blade attachnment-detachnment assisting
apparatus 1 to a position further away from the carry-
infout region than the processing region. Thereafter, the
cutting apparatus 100 stops the supply of the pressurized
gas into the cylinder unit 137 of the rotation stop part
127 to rel ease the engagenent of the |ock nmenber with the
| ock hole, and executes other operations. Then, the
cutting apparatus 100 resunes the processing operation to
t he wor kpi ece 200.

The bl ade attachnent-detachnent assisting apparatus
1 according to the enbodi nent includes the nut rotating
part 10 including the engagenent pins 12 that engage with
the engagenent holes 135 of the nut 126, the nut grip
part 50 that is disposed on the nut rotating part 10 and
grips the annular groove 136 of the nut 126, and the
housing 30 that surrounds the nut rotating part 10. In
the blade attachnent-detachnment assisting apparatus 1,
the nut rotating part 10 is disposed to be capable of
advancing and retreating between the protrusion position
at which the nut grip part 50 can be attached to and

detached from the annular groove 136 of the nut 126 and
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the fixing position at which the nut grip part 50 is
housed in the housing 30 and the engagenent between the
nut grip part 50 and the nut 126 is kept. In addition,
the blade attachnent-detachnent assisting apparatus 1
I ncludes the springs 23 that bias the nut rotating part
10 toward the protrusion position.

For this reason, in the blade attachnent-detachnent
assisting apparatus 1, through pressing of the nut
rotating part 10 by the nut 126 against the biasing force
of the springs 23, the nut grip part 50 engages with the
annul ar groove 136 of the nut 126 and the engagenent pins
12 engage with the engagenent holes 135 through only
rotating, so that the nut 126 can be rotated. Furthernore,
the blade attachnent-detachnent assisting apparatus 1
i ncludes the | ock nmechani sm 60 by which the grip claws 52
of the grip nmenbers 51 of the nut grip part 50 are fixed
in the state of gripping the nut 126. As a result, the
bl ade attachnent-detachnent assisting apparatus 1 can
execute gripping by the nut grip part 50 and advancing
and retreating of the housing 30 relative to the nut
rotating part 10 without disposing a cylinder or the like
that noves the housing 30. Thus, the blade attachnent-
det achnent assisting apparatus 1 provides an effect of

enabling automatic attachnment and detachnent of the nut
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126 while intending reduction in the cost.

Furthernore, the nut rotating part 10 is |oosely
fitted to the housing 30 and is tiltably supported.
Therefore, the nut 126 can be gripped by the grip claws
52 even when the axis center 3 of the blade attachnent-
det achnent assisting apparatus 1 is tilted with respect
to the axis center of the spindle 123. Due to this, the
bl ade att achnent - det achnent assi sting appar at us 1
elimnates the need for precise axis center alignnment
with the axis center of the spindle 123 and enables
| owering of the degree of proficiency in assenbling the
cutting apparatus 100 and the bl ade attachnent-detachnent
mechani sm 180.

[ Modi fication Exanpl e]

A bl ade attachnent-detachnment assisting apparatus
according to a nodification exanple of the enbodi nent of
the present invention wll be described based on a
dr awi ng. FIG 21 is a sectional view of the blade
attachnent - det achnent assisting apparatus according to
the nodification exanple of the enbodinent. In FIG 21,
the same part as the enbodinent is given the sane
reference sign and description thereof is omtted.

As depicted in FIG 21, a blade attachnent-

det achnent assisting apparatus 1 according to the
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nodi fication exanple of the enbodinent is substantially
equal to the enbodinent in the configuration except for
that a spring 23-2 that is an elastic nenber that biases
the nut rotating part 10 toward the outside of the
housing 30 along the axis center 3 is disposed between
the washer 4 and a circul ar-di sc-shaped support plate 70
wWith an outer edge part to which the engagenent pins 12
are attached. The support plate 70 and the spring 23-2
are di sposed at such a position as to be coaxial with the
rotating shaft part 2 and so forth. Thus, the nut
rotating part 10 is supported by the rotating shaft part
2 tiltably based on the spring 23-2 with the internediary
of the support plate 70 and the washer 4.

Simlarly to the enbodi nent, the blade attachnent-
detachnent assisting apparatus 1 according to the
nodi fication exanple of the enbodinent can execute
gripping by the nut grip part 50 and advancing and
retreating of the housing 30 relative to the nut rotating
part 10 without disposing a cylinder or the |ike that
noves the housing 30. Thus, the blade attachnent-
detachnment assisting apparatus 1 provides an effect of
enabling automatic attachnent and detachnment of the nut
126 while intending reduction in the cost simlarly to

t he enbodi nent.
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The present invention is not limted to the above-
descri bed enbodi nent and nodification exanple. That is,
the present invention can be carried out wth various
nodi fications wthout departing from the gist of the
present invention. For exanple, in the present invention,
the bl ade attachnent-detachnent mechanism 180 may be set
at a place other than the position that is on the back
surface side in FIG 2 and is further away from the
carry-in/out region than the processing region, and it
suffices that the blade attachnent-detachnent mnechani sm
180 is set to nove to a position opposed to the spindle
123 when the cutting blade 121 is attached and detached.

The present invention is not |imted to the details
of the above described preferred enbodi nent. The scope of
the invention is defined by the appended clainms and all
changes and nodifications as fall within the equival ence
of the scope of the clains are therefore to be enbraced

by the invention.
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WHAT | S CLAIMED | S:

1. A Dblade attachnent-detachnent assi sting
apparatus wused for a «cutting apparatus including a
cutting blade nmounted to a spindle, a nut for fixing the
cutting blade to the spindle, and a rotation stop part
that restricts rotation of the spindle, +the blade
attachnent - det achnent assi sting apparatus conpri sing:

a nut rotating part having an engaging part that
engages with an engaged part of a surface of the nut;

a nut grip part that is disposed on the nut
rotating part and grips an outer circunferential part of
the nut;

a housing that surrounds the nut rotating part
while supporting the nut rotating part rotatably by a
predet erm ned angl e; and

a lock nechanism that keeps a state in which the
nut grip part engages with the outer circunferential part
of the nut, wherein

the nut rotating part is disposed to be capable of
advancing and retreating, relative to the housing, to a
protrusion position at which the nut grip part is allowed
to be attached to and detached from +the outer
circunferential part of the nut and a fixing position at

which the nut grip part is housed in the housing and
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engagenent between the nut grip part and the nut is kept,

the nut rotating part is fixed to the housing with
internmediary of a biasing part that pushes out the nut
rotating part to the protrusion position, and

t he | ock mechani sm i ncl udes a protrusion
restricting part by which advancing and retreating of the
nut rotating part are restricted through engagenent of
the nut rotating part with the housing when the housing
Is rotated in a direction that nmakes the nut | oosened and
the housing rotates relative to the nut rotating part to
be positioned in a predetermned orientation at the
fixing position to which the nut rotating part has been
pushed.

2. The blade attachnent-detachnent assisting
apparatus according to claim1, wherein

the nut rotating part is loosely fitted to the
housing and is supported by a rotating shaft part or the
housing tiltably based on an el astic nenber.

3. The blade attachnent-detachnment assisting
apparatus according to claim1, wherein

the engaged part of the surface of the nut is an
engagenent hole, the engaging part of the nut rotating
part is an engagenent pin, and the engagenent pin is

di sposed to be capable of advancing and retreating in a
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direction that nmakes engagenent.

4, The blade attachnent-detachnent assisting
apparatus according to claim1, wherein

the bl ade attachnent-detachnent assisting apparatus
Is fixed to an advancing-retreating unit that advances
and retreats relative to the spindle of the cutting
apparatus, together with a blade holding part that holds

the cutting blade fixed to the spindle.
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