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Description

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to a power tool
such as a disc grinder which performs a grinding process
to a material to be ground by a tip tool, and relates to a
dust collection adapter which is held to the power tool to
collect dusts generated in the process.

BACKGROUND OF THE INVENTION

[0002] There are a disk grinder and others as a power
tool which rotationally drives a tip tool such as a rotational
grindstone by a power source to perform a working proc-
ess to a surface of a material to be processed. The disk
grinder is used so as to rotationally drive the tip tool by
an electric motor or an air motor to perform a grinding
work to the surface of the material to be processed. As
the tip tool, there are a disk-shaped grindstone, a dia-
mond cutter, a cup-shaped grindstone, a wire brush, and
others, from which any tip tool is selected depending on
a type of the material to be ground. For example, in order
to perform the grinding work to the surface of the material
to be processed such as concrete or stone material, the
diamond cutter is selected as the tip tool, and the grinding
process to the surface is performed by the power tool.
The power tool which performs the grinding process to
the surface of the material to be processed by the tip tool
is also called "disk sander" or "polisher".

[0003] The power tool such as the disk grinder or the
disk sander which performs the grinding process by the
tip tool has a dust collection type including a dust collec-
tion adapter by which dusts generated in the working are
not scattered outside. For example, Patent Literature 1
(Japanese Patent Application Laid-Open Publication No.
2009-138203) and Patent Literature 2 (Japanese Utility
Model Application Publication No. S55-103143) describe
a disk sander configured such that a dustproof brush is
held to an opening portion of a dust collection cover. In-
side a dust collection cover described in Patent Literature
3 (Japanese Patent Application Laid-Open Publication
No. 2009-23005), a guide member for guiding dusts to-
ward an exhaust duct is provided. Inside the dust collec-
tion cover of the power tool described in Patent Literature
1, a dust collection fan for taking dusts in and supplying
them to the exhaust duct is provided. The dust collection
adapter is formed of the dust collection fan held to a spin-
dle for driving the tip tool and the dust collection cover
for covering the dust collection fan.

SUMMARY OF THE INVENTION

[0004] The power tool such as the disk grinder or the
disk sander has a dust collection type including the dust
collection cover held thereto and a general-purpose sim-
ple type not including the dust collection cover. Option-
ally, the power tool of the simple type has a type that a

10

15

20

25

30

35

40

45

50

55

dust collection adapter obtained by unitizing the dust col-
lection fan and the dustproof cover in which the dust col-
lection fan is embedded can be attached to a main body
ofthe power tool. In the simple type, the spindle for driving
the tip tool such as the grinding stone has a length by
which the tip tool is directly attached thereto. Therefore,
when the dust collection fan and the dust collection cover
are attached to the power tool of the simple type, the
length of the spindle is insufficient, which results in diffi-
culty in the attachment of the tip tool.

[0005] In order to allow specification change from the
power tool of the simple type to the power tool of the
dustproof type without detaching the spindle previously
provided to the power tool of the simple type, that is,
without detaching a main body spindle, it is required to
couple a threaded shaft member, that is, an extension
spindle to a tip of the main body spindle. In order to couple
the extension spindle to the main body spindle, a female
thread portion thread-coupled to a male thread portion
ofthe main body spindle is provided on abase end portion
of the extension spindle. And, in order to attach the tip
tool to a tip portion of the extension spindle, a male thread
portion thread-coupled with a lock nut for fastening the
tip tool is provided to the tip of the extension spindle.
[0006] On the other hand, when the tip tool is connect-
ed and disconnected to/from the main body spindle for
replacement of the tip tool, that is, is attached and de-
tached thereto/therefrom, a lock button provided on the
power tool main body is operated to lock the main body
spindle so as not to rotate it. Therefore, when the tip tool
is replaced, while a worker operates the lock button with
worker’s one hand to fix the main body spindle, the worker
rotationally operates the lock nut with worker’ s other
hand to fasten the tip tool to the main body spindle.
[0007] However, in order to replace the tip tool which
has been attached to the extension spindle, if the lock
nut which has fastened the tip tool is tried to be loosened
while the rotation of the main body spindle is stopped by
the lock button, the lock nut does not rotate against the
extension spindle, and the lock nut and the extension
spindle rotate together, and therefore, the thread-cou-
pled portion between the extension spindle and the main
body spindle may be loosened, which may result in their
disconnection from each other.

[0008] If the extension spindle is loosened and discon-
nected from the main body spindle, a state that the ex-
tension spindle and the tip tool are fixed to each other
occurs, and therefore, another work for detaching the tip
tool from the extension spindle is required, which results
in a problem of poor workability for the tool replacement.
[0009] A preferred aim of the present invention is to
provide a dust collection adapter to which a tip tool such
as a grindstone wheel can be attached even with a con-
figuration that a dust collection function is provided to a
general-purpose power tool main body, and provide a
power tool including the dust collection adapter.

[0010] Another preferred aim of the present invention
is to provide a dust collection adapter which can improve
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the replacement workability for the tip tool such as the
grindstone wheel with respect to the power tool main
body, and provide a power tool including the dust collec-
tion adapter.

[0011] One viewpoint of the present invention is a dust
collection adapter which is attached to a power tool main
body and which collects dusts generated when a material
to be ground is processed by a tip tool rotationally driven
by a main body spindle of the power tool main body. The
dust collection adapter is provided such that the dust col-
lection adapter comprises: a dust collection fan which is
rotationally driven by the main body spindle; and a dust
collection cover which is held to the power tool main body
to contain the dust collection fan therein and which covers
a diametrical outside of the tip tool, the dust collection
fanincludes: a fan main body having a plurality of blades;
and a threaded shaft portion which is provided to a dia-
metrical center portion of the fan main body and where
a female thread portion thread-coupled to a male thread
portion of the main body spindle is formed, and a male
thread portion thread-coupled to a fastening member for
fixing the tip tool is provided at a tip of the threaded shaft
portion.

[0012] Another viewpoint of the present invention is a
power tool which performs a grinding process to a ma-
terial to be ground by a tip tool. The power tool is provided
such that the power tool comprises: a power tool main
body to which a main body spindle for rotationally driving
the tip tool is provided; a dust collection fan which is ro-
tationally driven by the main body spindle; and a dust
collection cover which is held to the power tool main body
to contain the dust collection fan and which covers a di-
ametrical outside of the tip tool, the dust collection fan
includes: a fan main body having a plurality of blades;
and a threaded shaft portion which is provided at a dia-
metrical center portion of the fan main body and where
a female thread portion thread-coupled to a male thread
portion of the main body spindle is formed and where a
male thread portion thread-coupled to a fastening mem-
ber for fixing the tip tool is provided, and dusts generated
when a material to be ground is processed are sucked
into the dust collection cover.

[0013] The threaded shaft portion which is attached to
the main body spindle provided on the power tool main
body is provided to the fan main body of the dust collec-
tion fan, and the male thread portion to which the fasten-
ing member for fixing the tip tool is thread-coupled is pro-
vided to this threaded shaft portion. Therefore, when a
dust collection function is provided to a general-purpose
power tool main body to which a dust collection cover is
not provided, the dust collection fan and the dust collec-
tion cover can be held to the main body spindle without
replacing the main body spindle.

[0014] When the fastening member which is thread-
coupled to the male thread portion of the threaded shaft
portion to fasten the tip tool is rotated, an attachment/
detachment jig is engaged with a rotation-restricting por-
tion of the threaded shaft portion, and the fastening mem-
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ber is engaged with another attachment /detachment jig,
so that the fastening member can be easily rotated
against the threaded shaft portion. In this manner, in the
attachment/detachment work for the fastening member
with respect to the threaded shaft portion, more particu-
larly, in the replacement of the tip tool, an operation for
detaching the fastening member from the threaded shaft
portion can be easily performed, and therefore, worka-
bility in the replacement of the tip tool can be improved.

BRIEF DESCRIPTIONS OF THE DRAWINGS

[0015]

FIG. 1 is a partially-cutaway front view showing a
disk grinder serving as a power tool in a state that a
dust collection adapter is held;

FIG. 2 is an enlarged cross-sectional view of a prin-
cipal portion of FIG. 1;

FIG. 3 is an enlarged cross-sectional view showing
adisk grinder in a state that the dust collection adapt-
er is detached;

FIG. 4 is a cross-sectional view showing a procedure
of detaching the dust collection adapter from the disk
grinder;

FIG. 5 is a base view of FIG. 4;

FIG. 6 is an exploded view showing the dust collec-
tion adapter detached from the disk grinder;

FIG. 7A is an enlarged front view showing a tip por-
tion of a main body spindle;

FIG. 7B is an enlarged cross-sectional view showing
an extension spindle portion;

FIG. 8A is a front view showing a modified example
of the extension spindle portion;

FIG. 8B is a right side view of FIG. 8A;

FIG. 9A is a front view showing another modified
example of the extension spindle portion;

FIG. 9B is a right side view of FIG. 9A;

FIG. 10Ais afrontview showing still another modified
example of the extension spindle portion;

FIG. 10B is a right side view of FIG. 10A;

FIG. 11Ais afront view showing still another modified
example of the extension spindle portion;

FIG. 11B is a right side view of FIG. 11A;

FIG. 12Ais afront view showing still another modified
example of the extension spindle portion;

FIG. 12B is a right side view of FIG. 12A;

FIG. 13Ais afront view showing still another modified
example of the extension spindle portion;

FIG. 13B is a right side view of FIG. 13A;

FIG. 14 is a cross-sectional view showing a disk
grinder in a state that a dust collection adapter is
held, as a modified example;

FIG. 15 is an exploded view showing the dust col-
lection adapter detached from the disk grinder shown
in FIG. 14;

FIG. 16 is a cross-sectional view showing a dust col-
lection adapter having a net-shaped member;
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FIG. 17 is a base view showing a disk grinder to
which the dust collection adapter shown in FIG. 16
is held;

FIG. 18 is a perspective view of the disc grinder
shown in FIG. 17;

FIG. 19 s a cross-sectional view showing inclination
angles of a plate spring and a guide piece shown in
FIG. 16 along a circumferential direction;

FIG. 20 is an enlarged cross-sectional view taken
along line 20-20 in FIG. 17;

FIG. 21 is a base view showing a disk grinder to
which the dust collection adapter as another modi-
fied example is held;

FIG. 22 is a base view showing a disk grinder to
which the dust collection adapter as still another
modified example is held;

FIG. 23 is a partially-cutaway view showing a disk
grinder to which the dust collection adapter as still
another modified example is held;

FIG. 24 is a base view of FIG. 23;

FIG. 25is an enlarged side view showing an engage-
ment groove formed in a holder;

FIG. 26 is an exploded perspective view showing the
holder and a skirt member attached thereto;

FIG. 27 is an enlarged cross-sectional view showing
the holder and the skirt member attached thereto;
FIG. 28A is an enlarged front view showing a part of
the skirt member and the dust collection cover in a
state that the skirt member collides against a foreign
substance;

FIG. 28B is a lateral cross-sectional view showing
the skirt member in the state that the skirt member
collides against the foreign substance;

FIG. 29A is a base view showing a part of a skirt
member as a modified example;

FIG. 29B is a cross-sectional view taken along line
29B-29B in FIG. 29A;

FIG. 30A is a base view showing a part of a skirt
member as another modified example;

FIG. 30B is a cross-sectional view taken along line
30B-30B in FIG. 30A;

FIG. 31 is an enlarged front view showing a part of
a skirt member and a dust collection cover as a mod-
ified example;

FIG. 32 is a partially-cutaway front view showing a
disk grinder to which a dust collection adapter as still
another modified example is held;

FIG. 33 is a base view of FIG. 32;

FIG. 34 is an enlarged cross-sectional view showing
a part of the skirt member and a holder to which the
skirt member is attached, shown in FIG. 33;

FIG. 35 is a base view showing a disk grinder to
which a dust collection adapter as still another mod-
ified example is held;

FIG. 36 is a cross-sectional view showing a part of
a skirt member as still another modified example;
and

FIG. 37 is a base view showing a disk grinder to
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which a dust collection adapter as still another mod-
ified example is held.

DESCRIPTIONS OF THE PREFERRED EMBODI-
MENTS

[0016] A power tool shown in the figures is a portable,
that is, a handheld type disk grinder 10. The disk grinder
10 is used for performing the grinding process to a sur-
face of, for example, concrete, a stone material, or others
as a material to be ground, and is also called "disk sand-
er". In each figure, common members are denoted by
the same reference symbol.

[0017] As shown in FIGs. 1 and 2, the disk grinder 10
includes: a cylindrical motor case 11a; and a gear case
11b attached to a tip portion thereof, and an electric motor
12 is contained inside the motor case 11a as the power
source, as shown in FIG. 2. The electric motor 12 is con-
nected to a commercial power source, which is not
shown, via a power source cord 13 drawn out from a rear
end portion of the motor case 11a, and is driven by power
supplied from the commercial power source. Abevel gear
15 is attached to a rotation shaft 14 of the electric motor
12, and a bevel gear 16 engages with the bevel gear 15.
The bevel gear 16 is attached to a main body spindle 17
arranged at a right angle to the rotation shaft 14. In this
manner, torque of the electric motor 12 is transmitted to
the main body spindle 17 via the bevel gears 15 and 16,
so that the main body spindle 17 is rotated around a ro-
tational center shaft. This main body spindle 17 is rotat-
ably supported by a bearing 18 attached to the gear case
11b. The bearing 18 is attached to the gear case 11b by
a cylindrical member 19 fixed to the gear case 11b. The
cylindrical member 19 is arranged coaxially with the main
body spindle 17, and is provided diametrically outside
the main body spindle 17.

[0018] In the disk grinder 10, a power tool main body
10a is composed of: the motor case 11a; the gear case
11b; and the above-described members embedded in-
side the motor case 11a and the gear case 11b. A dust
collection adapter 20 is detachably provided on this pow-
er tool main body 10a. When the dust collection adapter
20 is held to the power tool main body 10a, a type of the
disk grinder 10 is the dust collection type as shown in
FIG. 2. Onthe other hand, when the dust collection adapt-
er 20 is detached from the power tool main body 10a and
a grindstone wheel 23 which is the tip tool is attached to
the main body spindle 17, the disk grinder 10 of the simple
type is configured as shown in FIG. 3. As shown in FIGS.
2 and 3, a male thread portion 21 is provided at a tip
portion of the main body spindle 17. A large-diametrical
flange portion 22 is provided closer to a base end portion
side thereof than the male thread portion 21, and this
flange portion 22 strikes onto the bearing 18.

[0019] As shown in FIG. 3, when the disk grinder 10
is the simple type, a cup-shaped grindstone wheel 23
serving as the tip tool is directly attached to the male
thread portion 21 positioned at the tip portion of the main
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body spindle 17. This grindstone wheel 23 includes a
base 24 formed in a cup shape, and a plurality of diamond
grindstones 25 are fixed to an front-surface outer periph-
eral portion of this base 24 by means such as adhesion.
A boss 26 is attached to a diametrical center portion of
the base 24. As shown in FIG. 2, the boss 26 includes:
a cylindrical portion 26a inserted into a through-hole 24a
of the base 24; and an annular end plate portion 26b
provided at an end portion of the cylindrical portion 26a,
and a vibration-proof rubber sheet 27 is sandwiched be-
tween the end plate portion 26b and the base 24.
[0020] The grindstone wheel 23 is attached to the main
body spindle 17 by a lock nut 28 serving as the fastening
member thread-coupled to the male thread portion 21 of
the main body spindle 17. A female thread portion 28a
thread-coupled to the male thread portion 21 is provided
on the lock nut 28. When the grindstone wheel 23 is at-
tached to the main body spindle 17, the cylindrical portion
26a is inserted into the male thread portion 21 so that
the end plate portion 26b of the boss 26 strikes onto the
flange portion 22. Next, the male thread portion 21 and
the cylindrical portion 26a are inserted into the through-
hole 24a to provide such a state that the base 24 is con-
tacted to the end plate portion 26b via the vibration-proof
rubber sheet 27, and the lock nut 28 is attached to the
male thread portion 21 for fastening and fixing. In order
not to rotate the main body spindle 17 in the fastening of
the lock nut 28, a lock button 29 is provided on the gear
case 11b.

[0021] A lock pin (not shown) which is reciprocatable
in a direction parallel to the main body spindle 17 is pro-
vided on the lock button 29. In FIG. 3, by pushing the
lock button 29 to a position shown by a two-dot chain line
29a, the lock pin is engaged with a recess portion, which
is not shown, formed in the bevel gear 16, so that the
bevel gear 16 is fixed to restrict the rotation of the main
body spindle 17. In this manner, by rotating the lock nut
28 in the state that the rotation of the main body spindle
17 is restricted, the lock nut 28 can be easily thread-
coupled to the male thread portion 21. Also when the lock
nut 28 is loosened to be detached from the male thread
portion 21, the main body spindle 17 is locked by pushing
the lock button 29, so that the rotation is restricted.
[0022] As shownin FIG. 2, the dust collection adapter
20 includes: a dust collection fan 31 rotationally driven
together with the grindstone wheel 23 by the electric mo-
tor 12; and a dust collection cover 32 for containing the
dust collection fan 31 therein and covering a diametrical
outside of the grindstone wheel 23. The dust collection
fan 31includes: a disk portion 31a; and a plurality of blade
portions 31b provided on a front-surface side of the disk
portion 31a, so that a fan main body is formed of the disk
portion 31a and the plurality of blade portions 31b. The
dust collection fan 31 and the grindstone wheel 23 are
rotated around a rotational center shaft of the main body
spindle 17.

[0023] The dust collection cover 32 includes: an end
wall portion 33; a cylindrical peripheral wall portion 34;
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and a partition wall 35 opposed to the end wall portion
33 via an outer peripheral portion of the dust collection
fan 31. The end wall portion 33 and the peripheral wall
portion 34 are fixed to each other by a fixing element (not
shown) such as a thread. An annular partition wall 35
protruding diametrically inward is integrally provided with
the peripheral wall portion 34, and a suction opening 35a
is formed in the partition wall 35. On a front-surface side
of the peripheral wall portion 34, a cylindrical tool cover
36 is integrally provided with the peripheral wall portion
34. The tool cover 36 has an inner diameter larger than
an outer diameter of the grindstone wheel 23 to cover a
diametrical outside of the grindstone wheel 23.

[0024] At a diametrical center portion of the end wall
portion 33, a cylindrical holding portion 33a fitted to the
cylindrical member 19 of the power tool main body 10a
is provided. The dust collection cover 32 is detachably
held to the cylindrical member 19 at the holding portion
33a. When the holding portion 33a is fitted to an outer
periphery of the cylindrical member 19, the dust collection
cover 32 and the tool cover 36 are fixed to the cylindrical
member 19. A fan containing chamber 37 is formed be-
tween the end wall portion 33 and the partition wall 35,
so that the dust collection fan 31 is embedded inside the
fan containing chamber 37. When the dust collection fan
31 isrotated, air flows from outside into the fan containing
chamber 37 via the suction opening 35a. A volute flow
path 38 formed between the peripheral wall portion 34
and an outer periphery of the dust collection fan 31 has
a cross-sectional area which gradually becomes larger
toward a downstream side in a circumferential direction.
As shown in FIG. 1, an exhaust duct 39 is provided on
the dust collection cover 32 so as to communicate with
a most downstream portion of the volute flow path 38.
[0025] The dust collection cover 32 is configured by
combining a first case half body 32a and a second case
half body 32b each made of a resin material such as
nylon. In the first case half body 32a, a part of the end
wall portion 33 and the peripheral wall portion 34 and a
part of the exhaust duct 39 are integrated with each other.
In the second case half body 32b, a rest part of the pe-
ripheral wall portion 34, a rest part of the exhaust duct
39, the partition wall 35, and the tool cover 36 are inte-
grated with each other.

[0026] A hose 39a is attached to the exhaust duct 39
as shown in FIG. 1, and the exhaust duct 39 is connected
to a dust collection bag (not shown) by the hose 39a.
Therefore, the dusts generated in the polishing work by
the grindstone wheel 23 are sucked into the fan contain-
ing chamber 37 inside the dust collection cover 32 by the
rotation of the dust collection fan 31, and then, are guided
to the dust collection bag through the hose 39a. In this
manner, the dusts generated in the polishing work are
removed by the dust collection bag without scattering
around the disk grinder 10.

[0027] Inside the tool cover 36, a skirt member 40 serv-
ing as a sealing member is arranged movably in an axial
direction of the main body spindle 17. The skirt member
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40 is attached to an annular holder 41, and a plurality of
compression coil springs 42 serving as spring members
are held between the holder 41 and the partition wall 35,
so that spring force is applied to the skirt member 40 by
the compression coil springs 42 in a protrusion direction
from a tip surface of the tool cover 36. When the surface
of the concrete or others is polished by the grindstone
wheel 23, the skirt member 40 serving as the sealing
member covers a diametrical outside of the grindstone
wheel 23, so that it can be exactly.prevented that the
dusts are blown outside.

[0028] An extension spindle portion 51 serving as the
threaded shaft portion is detachably attached to a boss
portion 31c of the dust collection fan 31. A base end por-
tion 52 of the extension spindle portion 51 is inserted into
an attaching hole 31d formed in the boss portion 31c of
the dust collection fan 31. Two flat surfaces are formed
on an inner peripheral surface of the attaching hole 31d
so as to be shifted from each other by a phase of 180°
in a circumferential direction. On the other hand, as
shown in FIG. 8, two flat surfaces 53 are formed on an
outer peripheral surface of the base end portion 52 of the
extension spindle portion 51 so as to correspond to a
cross-sectional shape of the attaching hole 31d and so
as to be shifted from each other by a phase of 180° in
the circumferential direction, which results in a width-
across-flat structure for the base end portion 52. As
shown in FIGs. 2 and 7B, a female thread portion 54
which is a thread hole thread-coupled to the male thread
portion 21 of the main body spindle 17 is formed in the
base end portion 52. By the flat surfaces 53 and the at-
taching hole 31d, the extension spindle portion 51 and
the dust collection fan 31 are positioned in the circum-
ferential direction, and besides, they are configured so
as to be movable in the shaft direction. In this manner,
when the dust collection adapter 20 is attached to the
disk grinder 10, the positioning in the circumferential di-
rection is achieved by only matching the positions of the
extension spindle portion 51 and the attaching hole 31d
of the dust collection fan 31 with each other and inserting
them, so that driving force of the disk grinder 10 can be
transmitted to the dust collection fan.

[0029] A male thread portion 55 thread-coupled to the
female thread portion 28a of the lock nut 28 is formed on
a tip portion of the extension spindle portion 51. The male
thread portion 21 of the main body spindle 17 and the
male thread portion 55 of the extension spindle portion
51 have the same outer diameter and thread pitch with
each other, so that the grindstone wheel 23 can be at-
tached to the male thread portion 21 of the main body
spindle 17 as shown in FIG. 3, and besides, the grind-
stone wheel 23 can be attached to the male thread portion
55 of the extension spindle portion 51 as shown in FIG.
2. The grindstone wheel 23 is fastened by the lock nut
28 thread-coupled to the male thread portions 21 and 55.
As shown in FIG. 2, when the grindstone wheel 23 is
attached to the main body spindle 17 via the extension
spindle portion 51, and besides, when the dust collection
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adapter 20 is attached to the power tool main body 10a,
the type of the disk grinder 10 is the dust collection type.
On the other hand, as shown in FIG. 3, when the grind-
stone wheel 23 is attached to the main body spindle 17,
the type of the disk grinder 10 is the simple type.
[0030] Each of the male thread portions 21 and 55 is
a right-hand thread, and has the same helical direction
with the other. Therefore, when the grindstone wheel 23
is attached to the main body spindle 17 as shown in FIG.
3, the lock nut 28 is thread-coupled to the male thread
portion 21. At this time, the lock button 29 is operated,
so that the lock nut 28 is rotated rightward as viewed from
a front surface side of the lock nut 28, that is, from below
in FIG. 3, in the state that the rotation of the main body
spindle 17 is restricted.

[0031] In order to attach the extension spindle portion
51 to the main body spindle 17, the lock button 29 is
operated, so that the extension spindle portion 51 is sim-
ilarly rotated rightward to be thread-coupled to the main
body spindle 17 in the state that the rotation of the main
body spindle 17 is restricted. Further, in order to attach
the grindstone wheel 23 to the main body spindle 17, the
boss portion of the grindstone wheel 23 is fitted on the
tip portion of the extension spindle portion 51, so that the
lock nut 28 is thread-coupled to the male thread portion
55. Also at this time, the state that the rotation of the main
body spindle 17 is restricted is provided by the lock button
29, and the lock nut 28 is rotated rightward. In this man-
ner, when the dust collection fan 31 is coupled to the
main body spindle 17 via the extension spindle portion
51, and besides, when the dust collection cover 32 is
held to the power tool main body 10a, the type of the disk
grinder 10is the dust collection type. Since the grindstone
wheel 23 is attached to the main body spindle 17 via the
extension spindle portion 51, the length of the thread por-
tion in the axial direction required for the attachment can
be sufficiently secured, and the attachment can be ex-
actly performed. Still further, even if the blade portions
31b of the dust collection fan 31 are formed to be thick,
the thread-coupling can be sufficiently performed, and
therefore, an air volume for the dust collection can be
increased as achieving the exact attachment.

[0032] Whenthe grindstone wheel 23 is detached from
the disk grinder 10 to which the dust collection adapter
20 has been held, the lock nut 28 is rotated in the loos-
ening direction. At this time, in some cases, the thread
coupling of the female thread portion 54 of the extension
spindle portion 51 to the male thread portion 21 of the
main body spindle 17 may be loosened although the lock
nut 28 is not loosened. Besides, since the worker rotates
the lock nut 28 with the worker’ s other hand as the worker
is pushing the lock button 29 with the worker’s one hand,
this operation is not easy because the positions of the
lock button 29 and the lock nut 28 are farther away from
each other than the positions in the case that the lock
nut 28 is detached from the male thread portion 21 of the
main body spindle 17.

[0033] Therefore, in the tip portion of the extension
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spindle portion 51, a recess portion 56 opened in a tip
surface of the extension spindle portion 51 is formed as
a rotation-restricting portion. As shown in FIG. 8B, the
recess portion 56 is formed as a hexagonal hole, and an
attachment/detachment jig 57 whose outer peripheral
surface is hexagon can be engaged with this hexagonal
hole. FIG. 4 shows a state that the attachment/detach-
ment jig 57 is engaged with the recess portion 56 serving
as the rotation-restricting portion. A plurality of recess
portions 58 are formed in an end surface of the lock nut
28 at the same radial positions with each other from the
rotation center, and an attachment/detachment jig 59 can
be engaged with the recess portions 58, as shown in
FIGs. 4 and 5. In the attachment/detachment jig 59, pro-
trusions 59a engaged with the recess portions 58 are
provided.

[0034] In astate of engagement of the attachment/de-
tachment jig 57 with the recess portion 56 and engage-
ment of the protrusions 59a of the attachment/detach-
ment jig 59 with the recess portions 58 as shown in FIG.
4,the lock nut 28 is rotated leftward in FIG. 5 correspond-
ing to the loosening direction by the attachment/detach-
ment jig 59 as the rotation of the extension spindle portion
51 is restricted by the attachment/detachment jig 57 as
shown in FIG. 5. In this manner, the lock nut 28 can be
easily detached from the male thread portion 55 of the
extension spindle portion 51 without rotating the exten-
sion spindle portion 51 against the main body spindle 17.
At this time, since the lock nut 28 can be loosened by
relatively rotating the lock nut 28 against the extension
spindle portion 51 leftward in FIG. 5, the attachment/de-
tachment jig 57 may be rotated rightward as the attach-
ment/detachment jig 59 is fixed, or both of themmay be
rotated simultaneously.

[0035] FIG. 6 shows the disk grinder 10 in states that
the grindstone wheel 23 is detached from the extension
spindle portion 51 and that the extension spindle portion
51 is detached from the main body spindle 17. When the
extension spindle portion 51 is detached from the main
body spindle 17 in the state that the grindstone wheel 23
is detached from the extension spindle portion 51, the
lock button 29 is pushed, so that the rotation of the main
body spindle 17 is restricted, and the extension spindle
portion 51 is rotated leftward. At this time, the extension
spindle portion 51 may be rotationally operated leftward
by the attachment/detachment jig 57, or the extension
spindle portion 51 may be rotated leftward as the worker
holds the boss portion 31c¢ of the dust collection fan 31
with the worker’s hand. When the extension spindle por-
tion 51 is thread-coupled to the main body spindle 17,
the extension spindle portion 51 may be rotationally op-
erated rightward by the attachment/detachment jig 57,
or the extension spindle portion 51 may be rotated right-
ward as the worker holds the boss portion 31c of the dust
collection fan 31 with the worker’s hand.

[0036] Each of FIGs. 9A to 13B shows a modified ex-
ample of the extension spindle portion 51. In the tip por-
tion of the extension spindle portion 51 shown in FIGs.
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9A and 9B, a one-line recess-shaped groove, that is, a
minus-symbol groove 56a extending in a diametrical di-
rection is provided as the rotation-restricting portion. In
the tip portion of the extension spindle portion 51 shown
in FIGS. 10A and 10B, a crossing two-line recess-shaped
groove, that is, a plus-symbol groove 56b is provided as
the rotation-restricting portion. Therefore, in order to at-
tach/detach the lock nut 28 to/from the extension spindle
portion 51 as shown in FIGs. 9A and 9B, a member en-
gaged with the minus-symbol groove 56a is used as the
attachment/detachment jig. In order to attach/detach the
lock nut 28 to/from the extension spindle portion 51 as
shown in FIGs. 10A and 10B, a member engaged with
the plus-symbol groove 56b is used as the attachment/
detachment jig.

[0037] Inthetip portion of the extension spindle portion
51 shown in FIGS. 11A and 11B, a hexagonal-shaped
protrusion 56¢ is provided as the rotation-restricting por-
tion so as to protrude from the tip surface thereof. In the
tip portion of the extension spindle portion 51 shown in
FIGs. 12A and 12B, a square-shaped protrusion 56d is
provided as the rotation-restricting portion so as to pro-
trude from the tip surface thereof. In the tip portion of the
extension spindle portion 51 shown in FIGs. 13A and
13B, a protrusion 56e is provided so as to protrude from
the tip surface thereof, and a through-hole 56f which fac-
es in the diametrical direction with respect to the rota-
tional center shaft of the extension spindle portion 51 is
provided in the protrusion 56e serving as the rotation-
restricting portion. Therefore, in order to attach/detach
the lock nuts 28 to/from the extension spindle portions
51 shown in FIGs. 11A to 12B, a spanner or others is
used as the attachment/detachment jig. In order to at-
tach/detach the lock nut 28 to/from the extension spindle
portion 51 shown in FIGs. 13A and 13B, a rod member
which penetrates through the though-hole 56f is used as
the attachment/detachment jig.

[0038] In this manner, as the rotation-restricting por-
tion for restricting the rotation of the extension spindle
portion 51, any shape such as the recess portion, the
protrusion, and the shape obtained by forming the
though-hole in the protrusion may be used as long as the
attachment/detachment jig can be engaged with the ex-
tension spindle portion 51. Further, the shape of the lock
nut 28 is not limited to the shape obtained by forming the
plurality of recess portions 58 in the end surface thereof,
and a lock nut 28 whose outer peripheral surface has a
square shape or a hexagonal shape may be used.
[0039] FIG. 14 is a cross-sectional view showing a
modified example of the disk grinder, and FIG. 15 is a
cross-sectional view showing the disk grinder in the state
that the dust collection adapter 20 and the dust collection
fan 31 are detached from the power tool main body 10a
as shown in FIG. 14.

[0040] As shown in FIG. 14, in an outer periphery of
the holder 41, a plurality of engagement stops 41a are
provided in a circumferential direction at a predetermined
interval. Inside the tool cover 36, a plurality of engage-
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ment grooves 36a engaged with the engagement stops
41a are provided. Protruding movement of the skirt mem-
ber 40 pressed by the compression coil springs 42 is
restricted by contact of the engagement stops 41a with
a stopper 36b. Also in the holder 41 shown in FIG. 2,
engagement stops engaged with engagement grooves
formed in the tool cover 36 are formed.

[0041] Athreaded shaft portion 51ais fixed to the boss
portion 31c of the dust collection fan 31. As shown in
FIG. 14, inthe threaded shaft portion 51a, afemale thread
portion 54 thread-coupled to the male thread portion 21
of the main body spindle 17 is formed. In the threaded
shaft portion 51a, a male thread portion 55 protruding
from the boss portion 31c¢ is provided. Therefore, while
the above-described extension spindle portion 51 is
formed of a member different from the dust collection fan
31 so that the extension spindle portion 51 can be sep-
arated from the dust collection fan 31, the threaded shaft
portion 51a having a structure corresponding to that of
the extension spindle portion 51 is fixed to the dust col-
lection fan 31 shown in FIGs. 14 and 15. This threaded
shaft portion 51a configures the extension spindle por-
tion.

[0042] In this manner, the type of the disk grinder 10
shown in FIG. 14 is the dust collection type as shown in
FIG. 14 by attaching the dust collection fan 31 integrated
with the threaded shaft portion 51a to the male thread
portion 21 of the main body spindle 17, and then, attach-
ing the grindstone wheel 23 to the male thread portion
55 of the threaded shaft portion 51a so as to fasten the
lock nut 28 to the male thread portion 55. On the other
hand, the type of the disk grinder 10 is the simple type
by not attaching the dust collection fan 31 to the main
body spindle 17 but directly attaching the grindstone
wheel 23 to the male thread portion 21 as shownin FIG. 3.
[0043] The threaded shaft portion 51a serving as the
extension spindle shown in FIG. 14 is fixed to the dust
collection fan 31, and therefore, when the dust collection
fan 31 is detached from the main body spindle 17, the
threaded shaft portion 51a is detached from the main
body spindle 17 as shown in FIG. 15.

[0044] The threaded shaft portion 51a shown in FIG.
14 is made of a metal material, and the dust collection
fan 31 is made of a resin material. When the dust collec-
tion fan 31 is molded by a mold, the threaded shaft portion
51ais arranged inside the mold, and the threaded shaft
portion 51a is molded together with the dust collection
fan 31. However, by integrally molding the threaded shaft
portion 51a and the dust collection fan 31 from a light
metal material or a resin material by the mold, the dust
collection fan 31 having the integrated structure including
the threaded shaft portion 51a is obtained.

[0045] In the tip of the threaded shaft portion 51a, a
recess portion 56 serving as the rotation-restricting por-
tion and engaged with the attachment/detachment jig 57
is formed. As the rotation-restricting portion, as shown in
FIGs. 9A to 13B, any shape such as the recess portion,
the protrusion, and the shape obtained by forming the
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through-hole in the protrusion may be used as long as
the attachment/detachment jig 57 can be engaged there-
with.

[0046] FIG. 16 is a cross-sectional view showing a
modified example of a dust collection adapter, FIG. 17
is a base view showing a disk grinder to which the dust
collection adapter shown in FIG. 16 is held, and FIG. 18
is a perspective view of the disk grinder. FIGs. 17 and
18 show the dust collection adapter 20 in a state that the
grindstone wheel 23 is detached from the extension spin-
dle portion 51. FIG. 16 shows a state that the extension
spindle portion 51 serving as the threaded shaft portion
is attached to the dust collection fan 31.

[0047] As shown in FIG. 16, between the holder 41
and the partition wall 35, a plurality of plate springs 43
serving as spring members are held in the circumferential
direction at an equal interval in order to apply the spring
force to the skirt member 40 in the direction of protrusion
from a tip surface of the tool cover 36. One end portion
of each of the plate springs 43 is fixed to the partition wall
35, and the other end portion thereof abuts on the holder
41. Each of the plate springs 43 extends from the one
end portion toward the other end portion along an inner
peripheral surface of the dust collection cover 32 in a
rotational direction of the grindstone wheel 23, and be-
sides, inclines toward a front of the dust collection cover
32. In the dust collection adapter 20 shown in FIG. 16,
five plate springs 43 are provided.

[0048] In the holder 41, twelve guide pieces 44 pro-
truding from an inner peripheral surface thereof toward
a diametrical inside thereof are integrally provided in a
rib shape. A length of the protrusion of each of the guide
pieces 44 in a diametrically-inward direction is shorter
than a length of the protrusion of each of the plate springs
43 in the diametrically-inward direction. As shownin FIG.
17, each of the guide pieces 44 extends along the inner
peripheral surface of the holder 41 in the circumferential
direction, and besides, inclines along a rotational direc-
tion of the dust collection fan 31 shown by an arrow in a
direction of approaching from an opening side of the dust
collection cover 32 to the partition wall 35 side, that is,
inclines so that each of the guide pieces 44 approaches
toward the suction opening 35a. A height of the protrusion
of each of these guide pieces 44 from the inner peripheral
surface of the holder 41 to the diametrical inside is uni-
formed from one end to the other end. Further, all of the
twelve guide pieces 44 have the same shape, they are
arranged in the circumferential direction at equal inter-
vals, and adjacent guide pieces 44 are arranged to be
shifted from each other in the circumferential direction
so that they do not overlap with each other as viewed
from the shaft direction of the main body spindle 17. In
this manner, the holder 41 integrally provided with the
guide pieces 44 can be molded easily by using a pair of
molds for mold injection which are divided in the axial
direction, and therefore, a mold having a complicated
configuration is unnecessary, so that a manufacturing
cost of the dust collection cover 32 including this holder
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41 can be reduced.

[0049] FIG. 19 is a cross-sectional view showing an-
gles of the inclination of each plate spring 43 and guide
piece 44 along the circumferential direction. As shown in
FIG. 19, itis set that the inclination angle "A" of the plate
spring 43 is larger than the inclination angle "B" of the
guide piece 44. It is set that, even if the holder 41 moves
toward the partition wall 35 to a stroke edge as elastically
deforming the plate spring 43, the inclination angle A of
the plate spring 43 is not smaller than the inclination angle
B of each guide piece 44.

[0050] As shown in FIGs. 17 and 18, a net-shaped
member 61 is provided on a front surface of the partition
wall 35 as a protector. This net-shaped member 61 in-
cludes: a ring portion 62 whose diameter is smaller than
an inner diameter of the suction opening 35a; and a plu-
rality of rib portions 63 extending from an outer peripheral
portion of the partition wall 35 toward the ring portion 62
as curving in the rotational direction of the dust collection
fan 31. Each of the rib portions 63 is formed in an arc
shape integrally with the ring portion 62, and a diametrical
inside portion of each of the rib portions 63 protrudes to
a front of the suction opening 35a. In the partition wall
35, twelve rib portions 63 less than fifteen which is the
number of blades of the dust collection fan 31,that is, the
number of blade portions 31b, are arranged in the cir-
cumferential direction of the dust collection cover 32 at
equalintervals. Afront surface of the net-shaped member
61 protrudes forward more than the front surface of the
partition wall 35.

[0051] In this manner, since the net-shaped member
61 is composed of: the ring portion 62; and the plurality
of rib portions 63 protruding from a front-surface flame
portion of the partition wall 35 toward the diametrical in-
side, the net-shaped member 61 has a rectifying function
which guides flow of the dusts. By providing the net-
shaped member 61 integrally with the dust collection cov-
er 32, the dust collection cover 32 having the rectifying
function can be manufactured at low cost. Since tip por-
tions of the plurality of rib portions 63 on the inner pe-
ripheral side are coupled to each other by the ring portion
62, strength of the net-shaped member 61 can be in-
creased, and therefore, durability and operation reliability
of the dust collection cover 32 can be enhanced.
[0052] The net-shaped member 61 overlaps an outer
peripheral portion of the suction opening 35a. Therefore,
even if relatively-large foreign substances such as con-
crete pieces generated by grinding a member to be
groundinthe grinding work are sucked toward the suction
opening 353, the foreign substances are captured by the
net-shaped member 61. In this manner, it is prevented
that the foreign substances enter from the suction open-
ing 35a toward the dust collection fan 31.

[0053] Whilea cross-sectional shape of the diametrical
outside portion of each rib portion 63 relative to the par-
tition wall 35 has a rectangular shape, a cross-sectional
shape of a portion of each rib portion 63 relative to the
suction opening 35a has an arc-shaped portion 63a as
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shown in FIG. 20 at a corner of end portions thereof op-
posed to the dust collection fan 31, the corner being po-
sitioned on a rear side of the rotational direction of the
dust collection fan 31. Therefore, swirling flow which
flows from the grindstone wheel 23 side toward the dust
collection fan 31 is smoothly guided to the dust collection
fan 31 so as to flow toward the axial direction relative to
the dust collection fan 31 by the arc-shaped portion 63a
of each rib portion 63. In this manner, a suction efficiency
is enhanced by this dust collection fan 31. An arrow "C"
in FIG. 20 indicates the flow of the sucked air.

[0054] When the dust collection cover 32 is held to the
disk grinder 10, the entire grindstone wheel 23 is covered
by the dust collection cover 32, and besides, a back sur-
face of the grindstone wheel 23 opposed to a grinding
surface of the grindstone wheel 23 is covered by the par-
tition wall 35 and the net-shaped member 61. When the
electric motor 12 is activated in a state that the dust col-
lection cover 32 is held to the disk grinder 10, the dust
collection fan 31 is rotated together with the grindstone
wheel 23 so that suction power is generated at the suction
opening 35a. When the grindstone wheel 23 is pressed
onto the material to be ground such as concrete or tile
so that the grinding work is performed, the dusts such as
grinding powders are scattered diametrically outside
from the outer peripheral portion of the grindstone wheel
23. The scattered dusts are blocked by the skirt member
40 from their external leakage, and are captured inside
the tool cover 36. The dusts captured inside the tool cover
36 are sucked from the suction opening 35a to the fan
containing chamber 37 by the suction power of the dust
collection fan 31, pass through the volute flow path 38,
and are exhausted from the exhaust duct 39. The ex-
hausted dusts are collected in the dust collection bag
(not shown) provided at the end portion of the exhaust
duct 39.

[0055] The dusts generated by the grinding by the
grindstone wheel 23 are scattered from the outer periph-
eral portion of the grindstone wheel 23 toward a tangen-
tial direction thereof, pass through between the outer pe-
ripheral portion of the grindstone wheel 23 and the holder
41 as swirling inside the tool cover 36, and are sucked
toward the suction opening 35a. At this time, in the inner
peripheral surface of the holder 41, the guide pieces 44
are provided so as to extend along the flow of the dusts
and so as to be inclined relative to the circumferential
direction. Therefore, the dusts flow along these guide
pieces 44, so that the dusts are guided by the guide piec-
es 44 to also flow in the axial direction toward the suction
opening 35a as swirling in the same direction with the
grindstone wheel 23. Thatis, the dusts flow spirally inside
the tool cover 36.

[0056] The flow of the dusts after passing through be-
tween the outer peripheral portion of the grindstone
wheel 23 and the holder 41 passes through between the
plate springs 43. Since these plate springs 43 are also
provided so as to extend along the flow of the dusts and
so as to be inclined relative to the circumferential direc-
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tion, the dusts flow along the plate springs 43, so that the
dusts are guided by the plate springs 43 to also flow in
the axial direction toward the suction opening 35a as en-
hancing the swirling flow toward the rotational direction
of the dust collection fan 31. Even if the skirt member 40
moves vertically as following asperity of the material 50
to be ground, the swirling flow of the dusts is not weaken
by the guidance by the plate springs 43 because the in-
clination angle A of each plate spring 43 is not smaller
than the inclination angle B of each guide piece 44.
[0057] Then, the swirling flow of the dusts enhanced
by the guide pieces 44 and the plate springs 43 flows
along the rib portions 63, and is guided to the suction
opening 35a. These rib portions 63 extend along the ro-
tational direction of the dust collection fan 31, and be-
sides, are curved toward the shaft center of the dust col-
lection fan 31, and therefore, the flow of the dusts are
guided toward the center of the dust collection fan 31 as
further enhancing the swirling flow by the rib portions 63.
Further, the flow of the dusts flowing from the suction
opening 35a into the volute flow path 38 is guided by the
ring portion 62 which couples the tips of the rib portions
63, and is directed toward the axial direction (an inflow
direction) of the dust collection fan 31. Since each of the
guide pieces 44, plate springs 43, and rib portions 63 is
arranged in the circumferential direction at equal inter-
vals, the dusts flow from the suction opening 35a into the
volute flow path 38 as maintaining substantially uniform
flow relative to the circumferential direction.

[0058] Thedusts after the inflow from the suction open-
ing 35a into the volute flow path 38 are exhausted dia-
metrically outward by rotational force of the dust collec-
tion fan 31 as passing through between the respective
blade portions 31b, pass through the volute flow path 38,
are exhausted from the exhaust duct 39, and are collect-
ed in the dust collection bag (not shown). In this manner,
inside the dust collection cover 32, the flow of the dusts
exhausted from the grindstone wheel 23 flow into the
volute flow path 38 as swirling in the same direction with
the rotational direction of the dust collection fan 31 by
the guide pieces 44, the plate springs 43, and the rib
portions 63 which are provided in the holder 41, and
therefore, efficiency of the dust collection by the dust col-
lection fan 31 can be increased. Therefore, the efficiency
of the dust collection by the dust collection fan 31 can be
increased without largely manufacturing the dust collec-
tion fan 31, and the dusts exhausted from the grindstone
wheel 23 can be collected further efficiently.

[0059] Since the number of the rib portions 63 is dif-
ferent from the number of the blade portions 31b of the
dust collection fan 31, each phase of pressure fluctuation
generated between each blade portion 31b of the dust
collection fan 31 and each rib portion 63 is shifted from
the other for every blade portion 31b. In this manner,
resonance of noises due to the pressure fluctuation is
prevented, so that the noises of this dust collection cover
32 can be reduced.

[0060] The net-shaped member 61 including the rib
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portions 63 and the ring portion 62 is provided to the
suction opening 35a of the dust collection cover 32, and
therefore, even if the relatively-large foreign substances
such as concrete pieces which are ground in the grinding
work enter the inside of the dust collection cover 32 care-
lessly, the foreign substances are captured by the net-
shaped member 61. In this manner, the entering of the
foreign substances from the suction opening 35a into the
volute flow path 38 can be prevented. Therefore, it is
prevented to block the rotation of the dust collection fan
31 or break the dust collection fan 31 due to the foreign
substances generated by grinding the material 50 to be
ground during the grinding work, so that operation relia-
bility of this dust collection cover 32 can be enhanced.
[0061] FIG. 21 shows a modified example of the net-
shaped member 61 provided to the dust collection cover
32. The net-shaped member 61 includes: an outer ring
portion 62a; and aninner ring portion 62b whose diameter
is smaller than that of the outer ring portion 62a. The
diameter of the inner ring portion 62a is smaller than that
of the ring portion 62 shown in FIG. 17. A crossing-belt-
shaped portion 64 having a lattice pattern is provided
between both the ring portions 62a and 62b. A plurality
of rib portions 63 are provided to the outer ring portion
62a similarly to the ribs shown in FIG. 17. By providing
the lattice-pattern crossing-belt-shaped portion 64 to the
net-shaped member 61, the strength of the net-shaped
member 61 can be enhanced.

[0062] FIG. 22 shows still another modified example
of the net-shaped member 61 provided to the dust col-
lection cover 32. This net-shaped member 61 has an
annular protective plate 66 in which twelve circular
through-holes 65 are formed at equal intervals. To the
protective plate 66, rib portions 63 similarly to the rib por-
tions shown in FIG. 17 are provided. By forming the net-
shaped member 61 with using such a protective plate
66, the net-shaped member 61 can be provided so as to
have a simple and strong configuration. The net-shaped
members 61 shown in FIGs. 21 and 22 may be made of
a resin material so as to be integrally formed with a case
half body 32b of the dust collection cover 32, or the net-
shaped members 61 may be made of resin or metal so
as to be separately formed as a different member from
the case half body 32b and be attached to the partition
wall 35.

[0063] FIG. 23 is a cross-sectional view showing the
disk grinder 10 to which a dust collection adapter of a
modified example is provided, and FIG. 24 is a base view
of FIG. 23. FIG. 25 is a side view showing a recess portion
provided to the holder, and FIG. 26 is a perspective view
showing the holder and a skirt portion attached thereto.
[0064] Four engagement grooves 36a are formed in
the dust collection cover 32, and engagement stops 41a
engaged with the respective engagement grooves 36a
are provided to the holder 41 which is made of resin. As
shown in FIG. 25, the engagement groove 36a includes:
a first recess portion 71a which opens at a front end sur-
face of the dust collection cover 32; and a second recess
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portion 71b which is away from the first recess portion
71a in the circumferential direction, and the first recess
portion 71a and the second recess portion 71b are com-
municated with each other by a guide recess portion 71c.
In the second recess portion 71b, a stopper surface 71d
for supporting the engagement stop 41a is provided. In
this manner, in order to attach the holder 41 to the dust
collection cover 32, the holder 41 is pushed and inserted
into the dust collection cover 32 against the spring force
of the compression coil spring 42 in a state that the en-
gagement stop 41a is engaged with the first recess por-
tion 71a. And, the holder 41 is rotated until the engage-
ment stop 41a reaches a position of the second recess
portion 71b through the guide recess portion 71c in a
state that the engagement stop 41a abuts on a guide
surface 71e of the guide recess portion 71c. When the
pushing force to the holder 41 is released in this state,
the engagement stop 41a abuts on the stopper surface
71d of the second recess portion 71b. In this manner,
the holder 41 is held to the dust collection cover 32, so
that the detachment thereof from the dust collection cover
32is prevented. In this manner, by engaging the engage-
ment stop 41a with the engagement groove 36a, the hold-
er 41 can be attached to the dust collection cover 32
exactly and easily. The holder 41 can move vertically
relative to the dust collection cover 32 in the state that
the engagement stop 41a in the second recess portion
71b is biased by the spring force.

[0065] In the holder 41, an attachment groove 41b to
which the skirt member 40 is held is formed on its one
end surface as shown in FIG. 26, and a protrusion 41¢
to which the compression coil spring 42 is held is provided
on the other end surface as shown in FIG. 27. The skirt
member 40 is formed in an annular shape so that both
ends of a fabric material made of felt and formed in a
band shape are abutted to each other. It is set that a
thickness of the skirt member 40 is larger than a width
of the attachment groove 41b, and, when the skirt mem-
ber 40 is pushed into the attachment groove 41b, the
skirt member 40 is fixed to the holder 41. A front end
surface of the skirt member 40 fixed to the holder 41
protrudes forward over a front surface of the grindstone
wheel 23.

[0066] Whenthe grindingwork is performed by the disk
grinder 10, the skirt member 40 protrudes over the front
surface of the grindstone wheel 23, and therefore, the
skirt member 40 is pressed onto the material 50 to be
ground by the spring force of the compression coil springs
42, so that it is suppressed to generate a space between
the skirt member 40 and the material 50 to be ground. In
this state, the grindstone wheel 23 is rotationally driven
in a direction shown by an arrow in FIG. 24, so that the
disk grinder 10 is moved along a surface of the material
50 to be ground. At this time, as shown in FIGs. 28A and
28B, even if a protruding portion 50a exists on the surface
of the material 50 to be ground, it is suppressed to gen-
erate the space in a portion of the skirt member 40 which
contacts the protruding portion 50a because the skirt
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member 40 is continuously formed in a series of shape
except for the abutting portion 40a. In this manner, the
flowing of the dusts or others into the fan containing
chamber 37 is prevented.

[0067] Since the skirt member 40 is pressed into the
attachment groove 41b to be held to the holder 41, the
attaching work of the skirt member 40 to the holder 41
can be simplified. Since the skirt member 40 which is
made of fabric can be manufactured at a lower cost than
that of a brush or others, increase in a maintenance cost
thereof can be prevented even if the skirt member 40 is
frequently replaced with new one. Since air sucked by
the dust collection fan 31 flows into the fan containing
chamber 37 from the suction opening 35a and is exhaust-
ed to the exhaust duct 39, pressure is most lowered in a
region where the exhaust duct 39 communicates with the
fan containing chamber 37. The skirt member 40 is held
to the attachment groove 41b so that the abutting portion
of the both ends thereof is positioned to match a portion
where the suction power is most excellent, that is, the
region where the exhaust duct 39 communicates with the
fan containing chamber 37. The abutting portion 40a is
not particularly stitched or adhered, and therefore, a
slight space may be generated in some cases. However,
as shown in FIG. 24, by arranging the abutting portion
40a at the position where the suction power is excellent,
it can be suppressed thatthe dusts or others are exhaust-
ed from the abutting portion 40a to an outside.

[0068] Since the holder 41 is held to the dust collection
cover 32 in the state that the skirt member 40 has been
previously attached thereto, the skirt member 40 can be
easily held to the dust collection cover 32. Since rigidity
of the skirt member 40 can be maintained by the holder
41, thering shape thereof can be exactly maintained even
if the skirt member 40 contacts the material 50 to be
ground such as the concrete surface so that load is ap-
plied thereto. Since the skirt member 40 is inserted and
fixed to the attachment groove 41b of the holder 41, the
attachment of the skirt member 40 to the holder 41 can
be performed easily. Even if the skirt member 40 is worn
by the grinding, the replacement work thereof with a new
skirt member 40 can be easily performed, and therefore,
the maintenance performance for the disk grinder 10 can
be improved.

[0069] FIG.29Ais abase view showing a skirt member
40 of a modified example, and FIG. 29B is a cross-sec-
tional view taken along line 29B-29B in FIG. 29A.
[0070] As shown in FIGs. 29A and 29B, in the holder
41, an engagement stop 72 protruding into the attach-
ment groove 41b is provided. When the skirt member 40
is pressed into the attachment groove 41b, the engage-
ment stop 72 bites into the skirt member 40, so that it is
suppressed that the skirt member 40 falls off from the
attachment groove 41b. In this manner, the skirt member
40 can be exactly fixed to the holder 41. A recess portion
where the engagement stop 72 slips in the skirt member
40 may be previously formed.

[0071] FIG.30Ais abase view showing a skirt member
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40 of still another modified example, and FIG. 30B is a
cross-sectional view taken along line 30B-30B in FIG.
30A.

[0072] The skirt member 40 shown in FIGs. 30A and
30B is formed by laminating three fabrics. In this manner,
by laminating a plurality of fabrics, the skirt member 40
can be formed.

[0073] FIG. 31 is a front view showing a part of a skirt
member 40 of still another modified example. In the skirt
member 40, a string 73 iswoven as two lines into a portion
thereof which protrudes from the holder 41. By weaving
the string 73 into the skirt member 40, the strength and
the flexibility of the skirt member 40 can be adjusted to
a desired characteristic.

[0074] FIG. 32 is a partially-cutaway front view show-
ing a disk grinder to which a dust collection adapter of
still another modified example is held. FIG. 33 is a base
view of FIG. 32, and FIG. 34 is an enlarged cross-sec-
tional view showing a part of a skirt member and a holder
to which the skirt member is attached, shown in FIG. 33.
[0075] While the above-described skirt member 40 is
formed of one band-shaped fabric, this skirt member 40
is formed of a plurality of fabric sheet members 74 as
shown in FIG. 33. In the holder 41, a plurality of attach-
ment grooves 41b to which the respective sheet mem-
bers 74 are attached are formed. A length of the sheet
member 74 is almost equal to that of the attachment
groove 41b, and is formed in a strip shape so that a thick-
ness thereof is larger than a width of the attachment
groove 41b. As shown in FIG. 34, the sheet member 74
is held to the attachment groove 41b so that a portion
thereof on one side in the width direction protrudes from
a front surface of the holder 41.

[0076] Each of the sheet members 74 is inclined rela-
tive to a tangential direction of a radius of the dust col-
lection fan 31 so that a downstream portion in the rota-
tional direction of the dust collection fan 31 is formed
diametrically inward from an upstream portion thereof
toward the downstream portion. In the downstream por-
tion of the sheet member 74, a taper portion 74a whose
tip portion is sharpened is formed, and the taper portion
74a overlaps with a base end portion of the other sheet
member 74 so as to sandwich a space therebetween. In
this manner, since the space is formed between the over-
lapping portion of two sheet members 74 adjacentto each
other, a plurality of communication flow paths 75 through
which air flows by the respective spaces as shown by an
arrow in FIG. 33 are formed in the skirt member 40.
[0077] Each of the communication flow paths 75 is in-
clined so as to be involved in the swirling flow generated
by the grindstone wheel 23 by the rotation of the dust
collection fan 31, and therefore, air is involved from the
outside and flows into the skirt member 40. In this man-
ner, a large volume of air is guided into the fan containing
chamber 37. Since each of the sheet members 74 over-
laps with the other sheet member 74 so as to sandwich
the space therebetween at their both end portions in the
longitudinal direction, it is prevented that the dusts which
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are scattered diametrically outward by the grindstone
wheel 23 fall out from the skirt member 40. The length
and a flow path cross-sectional area of each of the com-
munication flow paths 75 and the inclination angle of each
ofthe communication flow paths 75 are setin accordance
with the grinding performance of the grindstone wheel
23 and the suction performance of the dust collection fan
31.

[0078] FIG. 35 is a base view showing a disk grinder
10 to which a skirt member 40 of a modified example is
provided. This skirt member 40 is formed of a plurality of
sheet members 74 whose thicknesses are uniform in
their longitudinal direction as a whole.

[0079] FIG.36is across-sectional view showing a skirt
member 40 of a modified example, and this skirt member
40 is formed so that a plurality of fabric materials are
laminated for each of the sheet members 74. Each of the
sheet members 74 may be formed by laminating a fabric
material, a resin sheet, and a metal brush.

[0080] FIG. 37 is a base view showing a disk grinder
to which a dust collection adapter of a still another mod-
ified example is held. This skirt member 40 is formed of
a plurality of sheet members 74 continuously attached
to the attachment grooves 4 1b via a space so as to sand-
wich the space therebetween in a circumferential direc-
tion. An end surface of each of the sheet members 74 is
inclined as shown in FIG. 37, and a communication flow
path 75 is formed by a space between the end surfaces
of the sheet members 74. However, the skirt member 40
may be formed of one band-shaped fabric, and a plurality
of through-holes forming the communication flow paths
may be formed in the skirt member 40. Further, even if
the communication flow paths 75 are formed in the skirt
member 40 so as to protrude in the diametrical direction,
the dusts which are scattered by the grindstone wheel
23 are guided by the air flowing inside from the commu-
nication flow paths 75, and therefore, it is prevented that
the dusts are exhausted outside the skirt member 40.
[0081] In the foregoing, the invention made by the in-
ventors has been concretely described based on the em-
bodiments. However, itis needless to say that the present
invention is not limited to the foregoing embodiments and
various modifications and alterations can be made within
the scope of the present invention. For example, the disk
grinder 10 which is shown is an electric tool using an
electric motor as a driving source, that is, a power tool.
However, the present invention can be also applied to a
power tool of a type using an air motor as the driving
source. The disk grinder 10 which is shown is used to
perform a grinding process to a surface of a material to
be ground, so that the surface of the material to be ground
can be roughly processed by the grinding process. On
the other hand, a finishing process is called "polishing
process", and a power tool performing the polishing proc-
ess is called "disk sander" or "polisher". The power tool
of the present invention can be also applied to an appa-
ratus performing the polishing process.



23

Claims

A dust collection adapter which is attached to a pow-
er tool main body and which collects dust generated
when a material to be ground is processed by a tip
tool rotationally driven by a main body spindle of the
power tool main body, characterized in that

the dust collection adapter includes:

a dust collection fan which is rotationally driven
by the main body spindle; and

adustcollection cover which is held to the power
tool main body to contain the dust collection fan
therein and which covers a diametrical outside
of the tip tool,

the dust collection fan includes:

a fan main body having a plurality of blades; and
a threaded shaft portion which is provided to a
diametrical center portion of the fan main body
and where a female thread portion thread-cou-
pled to a male thread portion of the main body
spindle is formed, and

a male thread portion thread-coupled to a fas-
tening member for fixing the tip tool is provided
to a tip of the threaded shaft portion.

The dust collection adapter according to claim 1,
characterized in that

a rotation-restricting portion for restricting rotation of
the dust collection fan in a rotational direction of the
fastening member when the fastening member is ro-
tated with respect to the male thread portion is pro-
vided to the threaded shaft portion,

The dust collection adapter according to either of
claim 1 or claim 2, characterized in that

the rotation-restricting portion is a recess portion
such as a hexagonal hole which opens at a tip sur-
face of the male thread portion of the threaded shaft
portion and which is engaged with an attachment/
detachment jig, and

the attachment/detachment jig is engaged with the
recess portion to restrict the rotation of the dust col-
lection fan in the rotational direction of the fastening
member.

The dust collection adapter according to any one of
the previous claims, in particular claim 2, character-
ized in that

the rotation-restricting portion is a protrusion such
as a hexagonal protrusion which protrudes from a
tip surface of the male thread portion of the threaded
shaft portion and which is engaged with an attach-
ment/detachment jig, and

the attachment/detachment jig is engaged with the
protrusion to restrict the rotation of the dust collection
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fan in the rotational direction of the fastening mem-
ber.

The dust collection adapter according to any one of
the previous claims characterized in that

the threaded shaft portion is fixed to the fan main
body.

The dust collection adapter according to any one of
the previous claims characterized in that

the threaded shaft portion is formed integrally with
the fan main body.

The dust collection adapter according to any one of
the previous claims characterized in that
the threaded shaft portion is an extension spindle
portion which is detachably held to the fan main body
and which extends the main body spindle.

The dust collection adapter according to any one of
the previous claims characterized in that

a net-shaped member which suppresses entering of
a foreign substance from the tip tool to the dust col-
lection fan is provided to the dust collection cover.

The dust collection adapter according to any one of
the previous claims, in particular claim 8, character-
ized in that

the net-shaped member includes: a ring portion; and
a plurality of rib portions which are curved from an
inner peripheral surface of the dust collection cover
in the rotational direction of the dust collection fan
and which extend toward the ring portion so as to be
integrated with the ring portion.

The dust collection adapter according to any one of
the previous claims characterized in that

the dust collection adapter further includes: an an-
nular holder which is arranged at a tip portion of the
dust collection cover so as to be movable in an axial
direction; a skirt member made of fabric which is held
to the holder and which prevents scattering of dust
generated when the material to be ground is proc-
essed; and a spring member which is arranged be-
tween the holder and the dust collection cover and
which applies spring force to the holder in a direction
that the skirt member protrudes from a front surface
of the dust collection cover.

The dust collection adapter according to any one of
the previous claims, in particular claim 10, charac-
terized in that

the skirt member is held to the holder so that both
ends of a band-shaped member are abutted to each
other, and the abutting portion is arranged in aregion
corresponding to an exhaust opening of the dust col-
lection cover.
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The dust collection adapter according to any one of
the previous claims, in particular claim 10, charac-
terized in that

a plurality of engagement stops which protrude dia-
metrically outward are provided to the holder, attach-
ment grooves which are engaged with the respective
engagement stops are formed in the dust collection
cover, and each of the attachment grooves includes:
a first recess portion which opens at a front surface
of the dust collection cover; a second recess portion
which includes a stopper surface for supporting the
engagement stop so as to be away from the first
recess portion in a circumferential direction; and a
guide recess portion which couples the first recess
portion and the second recess portion to each other.

The dust collection adapter according to any one of
the previous claims, in particular claim 10, charac-
terized in that

a plurality of communication flow paths for commu-
nicating an inside of the skirt member and an outside
thereof with each other are formed in the skirt mem-
ber.

A power tool which performs a grinding process to
a material to be ground by a tip tool, characterized
in that

the power tool includes:

a power tool main body to which a main body
spindle for rotationally driving the tip tool is pro-
vided; and the dust collection adapter according
to any one of the previous claims, wherein dust
generated when a material to be ground is proc-
essed by the tip tool is sucked into the dust col-
lection cover,

The power tool according to claim 14, characterized
in that

the threaded shaft portion is an extension spindle
portion which is detachably held to the fan main body
and which extends the main body spindle.
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