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(57)  Ina grinder 1, a spindle (16) protruding from a
main body (10) including a brake device (50) is provided
with an inner member. The inner member contacts a
pressing portion (16A and 16B) provided integrally with
the spindle (16) and is pressed toward a tip end of the
spindle (16) when the spindle (16) is braked by the brake
device (50). A nut member (40) can be screwed on the
tip end of the spindle (16) so that a disc-like tool (45)
though which the spindle (16) extends perpendicularly

can be held between the inner member and the nut mem-
ber (40). The inner member comprises a locking member
(20) that contacts the pressing portion and is pressed
toward the disc-like tool (45) when the brake device (50)
is operated, and an inner flange (30) which is detachably
attached to the locking member (20) so as to be rotatable
together with the locking member (20).
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Description
BACKGROUND OF THE INVENTION
TECHNICAL FIELD

[0001] The present invention relates to power tools in
which a disc-shaped tool is attached to a tip end of a
spindle by a nut member.

BACKGROUND ART

[0002] A grinderas anexample of power tools typically
includes a disc-like tool attached via a nut member to a
tip end of a spindle protruding from a main body, and a
brake device configured to brake the spindle. However,
in the grinder including the brake device, the nut member
may become loose during operation of the brake device.
In order to prevent the nut member from loosening, Eu-
ropean Patent No. 1,663,574 discloses a grinder which
has a brake device and is configured to prevent a nut
member from loosening. In this grinder, a disc-like tool
penetrated through a tip of a spindle is held between a
nut member tightened on the tip of the spindle, and an
inner member provided in a main body of the grinder and
configured to prevent the nut member from rotating in a
direction to loosen during operation of the brake device.
[0003] This grinder includes the inner member having
one wedge member, and the spindle having the other
wedge member. When the wedge member in the inner
member slidingly contacts the other wedge member on
the spindle, the inner member is pressed toward the disc-
like tool, and then the nut member is pressed via the disc-
like tool. Consequently, the nut member can be prevent-
ed from rotating in a direction to loosen.

[0004] In common methods for attaching a disc-like
tool to a spindle, the disc-like tool is integrated with a
spindle by being held between an inner member such as
an inner flange and a nut member. However, even when
a user attaches the inner member configured to prevent
the nut member from loosening to the spindle as dis-
closed in European Patent No. 1,663,574, he may mis-
understand the inner member as a member configured
only to prevent the nut member from loosening, and ad-
ditionally attach a member configured to hold the disc-
like tool.

[0005] If the member to hold the disc-like tool is at-
tached by mistake between the disc-like tool and the inner
member to prevent the nut member from loosening, the
inner member to prevent the nut member from loosening
may be prevented from moving toward the disc-like tool
during operation of the brake device. In this case, the nut
member cannot be prevented from loosening.

SUMMARY OF THE INVENTION

[0006] The presentinventionis proposed in view of the
above problems, and it is an object of the present inven-
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tion to provide a power tool which is configured to prevent
a nut member screwed on the spindle from loosening
during operation of a brake device, wherein the power
tool includes an inner member comprising a member to
prevent the nut member from loosening and a member
to hold a tool

[0007] According to a first aspect of the present inven-
tion, a power tool includes a main body, a brake device
provided in the main body, a spindle protruding from the
main body, an inner member provided on the spindle, a
pressing portion provided integrally with the spindle, a
nut member that can be screwed on a tip end of the spin-
dle and a disc-like tool though which the spindle extends
perpendicularly so that the disc-like tool can be held be-
tween the inner member and the nut member. In the pow-
er tool, the inner member comprises a firstinner member
and a second inner member. The firstinner member con-
tacts the pressing portion and is pressed toward the disc-
like tool when the brake device is operated. The second
inner member through which the spindle extends is de-
tachably attached to the first inner member and rotatable
together with the first inner member. Further, the disc-
like tool can be held between the second inner member
and the nut member when the second inner member is
attached to the first inner member.

[0008] According to a second aspect of the present
invention, in the first aspect, a width-across-flat portion
parallel to a direction perpendicular to an axis of the spin-
dle is provided on an outer periphery of the first inner
member.

[0009] According to a third aspect of the present in-
vention, in the first aspect, the pressing portion is a pair
of flange portions that are provided to protrude in a radial
direction of the spindle at positions symmetrical with re-
spect to an axis of the spindle. Further, the pair of flange
portions has a pressing surface facing the first inner
member, while the firstinner member has a fitting recess
as a pressed surface in which the pair of flange portions
is fitted with play so that the pressing surface of the pair
of flange portions contacts a bottom of the fitting recess.
[0010] According to the power tool of the first aspect
of the presentinvention, the firstinner member to prevent
the nut member from loosening and the second inner
member to attach the disc-like tool to the spindle by hold-
ing the tool with the nut member are provided as separate
members. Accordingly, it becomes easier for users to
recognize the member to prevent the nut member form
loosening and the member to hold the disc-like tool.
Therefore, another member to hold the disc-like tool is
prevented from being additionally attached by mistake,
which allows the first inner member to reliably prevent
the nut member from loosening when the spindle is
braked by the brake device. Therefore, the nut member
can be prevented from loosening.

[0011] According to the second aspect of the present
invention, rotation of the spindle can be stopped by en-
gaging a tool such as a spanner on the width-across-flat
portion of the firstinner member that contacts the spindle.
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Therefore, the nut member is easily attached to or de-
tached from the spindle whose rotation has been
stopped. Accordingly, easy assembly can improve both
the efficiency of the operation of holding the disc-like tool
between the second inner member and the nut member
to attach the disc-like tool to the spindle, and the efficien-
cy of the operation of removing the disc-like tool together
with the nut member from the spindle 16.

[0012] According to the third aspect of the present in-
vention, rotation of the spindle can be transmitted to the
first inner member with the pair of flange portions being
fitted in the fitting recess of the first inner member, and
an inertial force of the disc-like tool can be received by
the entire flange portions fitted in the fitting recess. There-
fore, concentration of the inertial force on a part of the
flange portions can be suppressed, and damage to the
flange portions can be prevented.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

FIG 1is alongitudinal cross-sectional view of a main
part of a grinder according to an embodiment of the
present invention.

FIG 2 is an exploded perspective view of a spindle,
a locking member, and an inner flange.

FIG 3 is a general view of the spindle.

FIG 4 is an enlarged view of a portion A in FIG 3.
FIG 5 is a plan view of the locking member.

FIG 6 is a cross-sectional view taken along line B-B
in FIG 5.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0014] An embodiment of the present invention will be
described with reference to FIGS. 1 to 6. As shown in
FIG 1, agrinder 1 includes a housing 10, a locking mem-
ber 20, an inner flange 30, a lock nut 40, and a brake
device 50. It should be noted that the grinder 1 is an
example of the power tool of the present invention.
[0015] The housing 10 comprises a cylindrical motor
housing 11 and a gear housing 15. A motor M is accom-
modated in the motor housing 11, and a rotation shaft 12
of the motor M is rotatably supported in the motor housing
11 via a bearing 13. A first bevel gear 14 is provided on
a tip end of the rotation shaft 12.

[0016] The gear housing 15 is attached in front of the
motor housing 11, and the rotation shaft 12 protrudes
from the motor housing 11 into the gear housing 15. In
addition, a spindle 16 is rotatably supported in the gear
housing 15 via a bearing 17 so as to extend perpendic-
ularly to the rotation shaft 12. A second bevel gear 18 is
fitted on an upper part of the spindle 16. The first bevel
gear 14 meshes with the second bevel gear 18, whereby
rotation of the rotation shaft 12 is transmitted to the spin-
dle 16. A lower end of the spindle 16 protrudes below the
gear housing 15. A pair of flange portions 16A and 16B
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and an externally threaded portion 16C are formed on a
part of the spindle 16 which protrudes from the gear hous-
ing 15. It should be noted that the housing 10 is an ex-
ample of the main body of the present invention.

[0017] As shown in FIGS. 2 and 3, the pair of flange
portions 16A and 16B are shaped to protrude in a radial
direction of the spindle 16 at positions symmetrical with
respect to the axis of the spindle 16, and are provided
integrally with the spindle 16. As shown in FIGS. 3 and
4, the lower surfaces of the pair of flange portions 16A
and 16B are tilted surfaces 19A and 19B that form a pre-
determined angle with respect to a plane perpendicular
to the axis of the spindle 16.

[0018] The locking member 20 is a disc-like member,
and as shownin FIGS. 2, 5, and 6, includes width-across-
flat portions 21 and a fitting recess 22. The width-across-
flat portions 21 are formed on the outer periphery of the
locking member 20, and extend parallel with each other
on both sides of the spindle 16 in a direction perpendic-
ular to the axis of the spindle 16. The fitting recess 22
opens in an upper surface of the locking member 20, and
the flange portions 16A and 16B are fitted in the fitting
recess 22 with play in a rotation direction. An insertion
hole 23 through which the lower end of the spindle 16 is
inserted is formed in the center of a bottom surface of
the fitting recess 22.

[0019] Tilted surfaces 24A and 24B are provided on
the bottom surface of the fitting recess 22. The tilted sur-
faces 24A and 24B can contact the tilted surfaces 19A
and 19B, respectively, when the flange portions 16A and
16B are fitted in the fitting recess 22. The tilted surfaces
19A and 19B are formed as the lower surfaces of the
flange portions 16A and 16B at such positions that they
face the tilted surfaces 24A and 24B when the flange
portions 16A and 16B are fitted in the fitting recess 22.
A protrusion 25 that protrudes downward is formed on
the lower surface of the locking member 20. The insertion
hole 23 extends through the protrusion 25.

[0020] AsshowninFIG 2, the inner flange 30 is a disc-
like member having a larger diameter than the locking
member 20, and includes a recess groove 31 and a
through hole 32. The recess groove 31 extends in a di-
rection perpendicular to the axis of the spindle 16. The
inner flange 30 can be attached to or detached from the
locking member 20 by engaging or disengaging the pro-
trusion 25 of the locking member 20 with or from the
recess groove 31. With the innerflange 30 being attached
to the locking member 20, the spindle 16 inserted through
the insertion hole 23 is inserted through the through hole
32 as well, and thus extends through the inner flange 30.
[0021] As shown in FIG 1, the lock nut 40 can be at-
tached to a tip end of the spindle 16 by screwing the
externally threaded portion 16C into a screw hole (not
shown). The spindle 16 extends through a disc-like grind-
ing stone 45 provided perpendicularly to the spindle 16.
The grinding stone 45 is held between the inner flange
30 attached to the locking member 20 and the lock nut
40 attached to the tip end of the spindle 16, and thus is



5 EP 2 502 704 A1 6

fixed to the spindle 16. A rear part of the grinding stone
45 is covered by a safety cover 46 mounted below the
gear housing 15. In the present embodiment, the inner
flange 30 need not necessarily be attached to the locking
member 20, and the grinding stone 45 may be fixed to
the spindle 16 by holding the grinding stone 45 between
the locking member 20 and the lock nut 40. The grinding
stone 45 is an example of the disc-like tool of the present
invention, and the lock nut 40 is an example of the nut
member of the present invention. The locking member
20 is an example of the first inner member of the present
invention, and the inner flange 30 is an example of the
second inner member of the present invention.

[0022] The brake device 50 is provided to stop rotation
of the spindle 16 by braking the rotation shaft 12 of the
motor M, and is accommodated in a front part of the motor
housing 11. As shown in FIG 1, the brake device 50 in-
cludes a brake plate 51, abrake member 52, and a coiled
spring B.

[0023] The brake plate 51 is a cylindrical member hav-
ing a disc-like flange portion provided on the periphery
thereof, and is mounted on the rotation shaft 12. The
brake member 52 is placed in front of the brake plate 51
in an axial direction of the rotation shaft 12. A brake shoe
53 is fixed to a rear surface of the brake member 52 that
faces the brake plate 51. The coiled spring B is fitted in
the motor housing 11, and biases the brake member 52
in a direction to bring the brake member 52 into contact
with the brake plate 51. The brake member 52 is sepa-
rated from the brake plate 51 in response to the operation
of turning on a drive switch (not shown) of the motor M,
and the brake shoe 53 is pressed hard against the brake
plate 51 by a biasing force of the coiled spring B in re-
sponse to the operation of turning off the drive switch so
that rotation of the rotation shaft 12 and the spindle 16
can be stopped in this manner.

[0024] Operation of the grinder 1 will be described be-
low. When the grinding stone 45 is fixed to the spindle
16, the spindle 16 is first inserted through the insertion
hole 23 of the locking member 20. The flange portions
16A and 16B are then fitted in the fitting recess 22 of the
locking member 20 so that the tilted surfaces 19A, 19B
contact the tilted surfaces 24A and 24B. The locking
member 20 is attached to the spindle 16 via a C ring so
as to be retained on the spindle 16. Then, after the spindle
16 is inserted through the through hole 32 of the inner
flange 30, the protrusion 25 of the locking member 20 is
engaged with the recess groove 31 of the inner flange
30 to attach the inner flange 30 to the locking member
20. Moreover, the lock nut 40 is screwed onto the spindle
16 extending through the grinding stone 45, so that the
grinding stone 45 is held between the inner flange 30 and
the lock nut 40.

[0025] If the motor M is driven and rotation of the ro-
tation shaft 12 is transmitted to the spindle 16 in the above
state, the spindle 16 rotates in a direction to tighten the
lock nut 40. At this time, since the flange portions 16A
and 16B have been fitted in the fitting recess 22, the side
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surfaces of the flange portions 16A and 16B contact an
inner surface 22A (see FIG 5) of the fitting recess 22.
Therefore, rotation of the spindle 16 is transmitted to the
locking member 20. As aresult, the inner flange 30 having
the locking member 20 attached thereto rotates together
with the locking member 20.

[0026] On the other hand, when driving of the motor
M is stopped, the brake shoe 53 of the brake device 50
is pressed against the brake plate 51, and rotation of the
rotation shaft 12 is stopped by the torque in a direction
opposite to the rotation direction of the rotation shaft 12.
At this time, the lock nut 40 is subjected to a force in a
direction to loosen the lock nut 40, by the friction with the
grinding stone 45 that tends to keep rotating due to iner-
tia.

[0027] However, as described below, the locking
member 20 is configured to prevent the lock nut 40 from
loosening in the direction to loosen the lock nut 40 (a
locking mechanism). That is, if rotation of the rotation
shaft 12 is stopped, the tilted surfaces 19A and 19B of
theflange portions 16A and 16B slidingly contact the tilted
surfaces 24A and 24B of the locking member 20. There-
fore, the tilted surfaces 19A and 19B press the tilted sur-
faces 24A and 24B toward the grinding stone 45, and
then the inner flange 30 attached to the locking member
20 is pressed toward the grinding stone 45. Therefore,
the lock nut 40 is pressed via the grinding stone 45 so
as to prevent the lock nut 40 from rotating in the direction
to loosen the lock nut 40. The flange portions 16A and
16B are an example of the pressing portion of the present
invention. The tilted surfaces 19A and 19B are an exam-
ple of the pressing surface of the first inner member of
the present invention, and the tilted surfaces 24A and
24B are an example of the pressed surface of the present
invention.

[0028] Rotation of the spindle 16 can be prevented by
engaging, e.g., a spanner on the width-across-flat por-
tions 21 of the locking member 20 attached to the spindle
16. Thus, for example, when replacing the worn grinding
stone 45, the lock nut 40 can be easily attached to or
detached from the spindle 16 whose rotation has been
stopped. Accordingly, the grinding stone 45 can be easily
replaced with a new one.

[Effects of the Present Embodiment]

[0029] Inthe grinder 1 of the present embodiment, the
locking member 20 to prevent the lock nut 40 from loos-
ening and the inner flange 30 to fix the grinding stone 45
to the spindle 16 are provided as separate members.
Accordingly, it becomes easier for users to recognize the
member to prevent the lock nut 40 from loosening and
the member to fix the grinding stone 45. Therefore, in
order to fix the grinding stone 45, a member except the
inner flange 30 can be prevented from being additionally
attached to the spindle 16, which allows the locking mem-
ber 20 to reliably prevent the lock nut 40 from loosening
when rotation of the spindle 16 is stopped by the brake
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device 50. Therefore, the lock nut 40 can be prevented
from loosening.

[0030] Rotation of the spindle 16 can be stopped by
engaging a spanner on the width-across-flat portions 21
of the locking member 20 having the flange portions 16A
and 16B of the spindle 16 fitted therein. Therefore, it be-
comes easier for users to attach or detach the lock nut
40 to or from the spindle 16 whose rotation has been
stopped. Consequently, easy assembly can improve
both the efficiency of the operation of holding the grinding
stone 45 between the inner flange 30 and the lock nut
40 to fix the grinding stone 45 to the spindle 16, and the
efficiency of the operation of removing the grinding stone
45 together with the lock nut 40 from the spindle 16.
[0031] Since rotation of the spindle 16 is transmitted
to the locking member 20 with the flange portions 16A
and 16B being fitted in the fitting recess 22 of the locking
member 20, an inertial force of the grinding stone 45 can
be received by the entire flange portions 16A and 16B
fitted in the fitting recess 22. Therefore, concentration of
the inertial force on a part of the flange portions 16A and
16B can be suppressed, so that damage to the flange
portions 16A and 16B can be prevented.

[0032] The presentinventionis notlimited to the above
embodiment, and a part of the configuration can be mod-
ified as appropriate without departing from the scope and
spirit of the invention. For example, a recess may be pro-
vided in the inner flange 30 instead of the recess groove
31,andtheinner flange 30 can be attached to or detached
from the locking member 20 by fitting the protrusion 25
of the locking member 20 in the recess. Unlike the above
embodiment, the inner flange 30 may have a protrusion
protruding upward, and the locking member 20 may have
a recess groove with and from which the protrusion is
engaged or disengaged, so that the inner flange 30 can
be attached to or detached from the locking member 20.
[0033] Thelocking member20 may not have the width-
across-flat portions 21, and the brake device 50 may be
an electric brake that brakes the motor M. Although the
above embodiment is described with respect to an ex-
ample in which the presentinvention is applied to a grind-
er, the present invention is not limited to this, and may
be applied to power tools such as a sander.

[0034] Itis explicitly stated that all features disclosed
in the description and/or the claims are intended to be
disclosed separately and independently from each other
for the purpose of original disclosure as well as for the
purpose of restricting the claimed invention independent
of the composition of the features in the embodiments
and/or the claims. Itis explicitly stated that all value rang-
es or indications of groups of entities disclose every pos-
sible intermediate value or intermediate entity for the pur-
pose of original disclosure as well as for the purpose of
restricting the claimed invention, in particular as limits of
value ranges.
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Claims

1. A power tool (1), in which a spindle (16) protrudes
from a main body (10) including a brake device (50),
an inner member is provided in the spindle (16), a
pressing portion is provided integrally with the spin-
dle (16), and a nut member (40) can be screwed on
a tip end of the spindle (16) so that a disc-like tool
(45) through which the spindle (16) extends perpen-
dicularly can be held between the inner member and
the nut member (40), characterized in that
the inner member comprises a first inner member
(20) that contacts the pressing portion and is pressed
toward the disc-like tool (45) when the brake device
(50) is operated, and a second inner member (30)
through which the spindle (16) extends is adapted
to be detachably attached to the first inner member
(20) and rotate together with the first inner member
(20), wherein the disc-like tool (45) can be held be-
tween the second inner member (30) and the nut
member (40) when the second inner member (30)
is attached to the first inner member (20).

2. The power tool (1) according to claim 1, wherein
a width-across-flat portion (21) parallel to a direction
perpendicular to an axis of the spindle (16) is pro-
vided on an outer periphery of the firstinner member
(20).

3. The powertool (1) according to claim 1 or 2, wherein
the pressing portion is a pair of flange portions (16A,
16B) that are provided to protrude in a radial direction
of the spindle (16) at positions symmetrical with re-
spect to an axis of the spindle (16), and the pair of
flange portions (16A, 16B) has a pressing surface
(19A, 19B) facing the first inner member (20),
while the first inner member (20) has a fitting recess
(22) having a pressed surface (24A, 24B), in which
fitting recess (22) the pair of flange portions (16A,
16B) is fitted with play so that the pressing surface
(19A, 19B) of the pair of flange portions (16A, 16B)
contacts a bottom of the fitting recess (22).

4. The power tool (1) according to claim 3, wherein

the pressing surface is a pair of first tilted surfaces
(19A, 19B) that form a predetermined angle with re-
spect to a plane perpendicular to the axis, and

the pressed surface is a pair of second tilted surfaces
(24A, 24B) that can contact the pair of first tilted sur-
faces (19A, 19B) with the pair of flange portions (16A,
16B) being fitted in the fitting recess (22).

5. The power tool (1) according to any one of claims 1
to 4, wherein
one of the first inner member (20) and the second
inner member (30) has a protrusion (25) that pro-
trudes toward the other inner member, and the other
inner member has a recess groove (31) with and
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from which the protrusion (25) can be engaged and
disengaged, and

the first inner member (20) can be attached to the
second inner member (30) by engaging the protru-
sion (25) with the recess groove (31).
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