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(57) Abstract: A main-body-side foot 12 is provided
near each of four corners of a substantially rectangular
lower wall 10A of a main body 10 (four in total), a
main-body-side foot concave portion 12a is formed in
the center of the lower surtace of each main-body-side
foot 12, a base-side foot 33 is provided near each of
four corners of a substantially rectangular upper sur-
face of a base 30 (four in total), the upper surtace of
each base-side foot 33 is disposed to face the lower
surface of each main-body-side foot 12 in the vertical
direction so as to have respectively consistent posi-
tional relationship, a base-side foot concave portion
33a is formed in the center of the upper surface of
each base-side foot 33, and one ball 34 is provided
each between the main-body-side foot 12 and the
base-side foot 33 that form a pair in the vertical direc-
tion.
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Description

Title of Invention: ORBITAL SANDER
Technical Field

The present invention relates to an orbital sander.
Background Art

Conventionally, the orbital sander has been known as an electric power tool for
polishing a surface of a workpiece or the like. The orbital sander has a main body, a
motor housed in the main body, an output shaft portion that penetrates a part of the
main body to externally extend from the inside of the main body to the outside of the
main body and is driven by the rotation of the motor, and a base that is placed face to
face with the main body and makes an orbital movement in a direction substantially or-
thogonal to the output shaft portion by the driving of the output shaft portion (see

Patent Literature 1).

Citation List

Patent Literature

PTL 1: Japanese Unexamined Patent Application Publication No. HO8-281548
Summary of Invention

Technical Problem

Since the base makes an orbital movement with respect to the main body in the
orbital sander, for example, a member on the main body side and a member on the base
side slide on each other to be worn out. Therefore, an object of the present invention is
to provide an orbital sander that can significantly reduce the abrasion of the member on
the main body side as well as the abrasion of the member on the base side.
Solution to Problem

The present invention provides an orbital sander including: a motor supported on a
main body; an output shaft portion driven by rotation of the motor; and a base that
makes an orbital movement in a direction crossing the output shaft portion by driving
of the output shaft portion, and further including: a main-body-side guiding portion
provided in the main body; and a base-side guided portion that is provided in a part of
an outer surface of the base facing the main-body-side guiding portion so as to face the
main-body-side guiding portion, in which a polishing member is provided to the base,
and a movable guiding member which guides the base-side guided portion with respect
to the main-body-side guiding portion is provided between the base-side guided
portion and the main-body-side guiding portion so that the base moves only in a
direction crossing the output shaft portion.

In the present invention, a movable guiding member which can guide the base-side
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guided portion with respect to the main-body-side guiding portion is provided between
a base-side guided portion and a main-body-side guiding portion so that the base can
move only in a direction crossing the output shaft portion. Therefore, it is possible to
suppress the main-body-side guiding portion and the base-side guided portion from
sliding on each other to be respectively worn out when the base makes the orbital
movement. Thus, an orbital sander that is superior in durability can be realized.

In one embodiment of the present invention, the output shaft portion penetrates a part
of the main body to externally extend from an inside of the main body to an outside of
the main body and is driven by rotation of the motor housed in the main body, a
plurality of the main-body-side guiding portions are disposed on an outer surface of the
main body so as to surround the output shaft portion, the base is disposed so as to face
the plurality of main-body-side guiding portions, a plurality of the base-side guided
portions are disposed so as to face each of the plurality of main-body-side guiding
portions, and the movable guiding member guides the base-side guided portion with
respect to the main-body-side guiding portion so that the base can move in a direction
crossing the output shaft portion and also a distance between the main-body-side
guiding portion and the base-side guided portion can be constant when the base moves.

In another embodiment of the present invention, a main-body-side guiding concave
portion that recesses in a direction away from the base-side guided portion is formed in
a portion of the main-body-side guiding portion facing the base-side guided portion, a
base-side guided concave portion that recesses in a direction away from the main-
body-side guiding portion is formed in a portion of the base-side guided portion facing
the main-body-side guiding portion, and the movable guiding member is a ball having
one portion housed in the main-body-side guiding concave portion and the other one
portion housed in the base-side guided concave portion.

In this embodiment, by utilizing the rolling of the ball, it is possible to easily
suppress the main-body-side guiding portion and the base-side guided portion from
sliding on each other with a simple structure when the base makes the orbital
movement.

In another embodiment of the present invention, the main-body-side guiding concave
portion is defined and formed by a main-body-side guiding portion bottom surface that
is in parallel with a direction crossing the output shaft portion and a main-body-side
guiding portion side wall that is formed so as to stand relative to the main-body-side
guiding portion bottom surface, and the ball makes contact with each of the main-
body-side guiding portion bottom surface and the main-body-side guiding portion side
wall at one point.

In this embodiment, since the one ball makes contact with each of the main-

body-side guiding portion bottom surface and the main-body-side guiding portion side
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wall at one point (at two points in total), it is possible to prevent the ball from coming

off the main-body-side guiding concave portion.
In another embodiment of the present invention, a cross section of the main-

body-side guiding concave portion that is in parallel with the main-body-side guiding
portion bottom surface has a circular shape. In this embodiment, when the base makes
an orbital movement, the ball can smoothly roll on the main-body-side guiding portion
side wall.

In another embodiment of the present invention, the base-side guided concave
portion is defined and formed by a base-side guided portion bottom surface that is in
parallel with a direction crossing the output shaft portion and a base-side guided
portion side wall that is formed so as to stand relative to the base-side guided portion
bottom surface, and the ball makes contact with each of the base-side guided portion
bottom surface and the base-side guided portion side wall at one point.

In this embodiment, since the one ball makes contact with each of the base-side
guided portion bottom surface and the base-side guided portion side wall at one point
(at two points in total), it is possible to prevent the ball from coming off the base-side
guided concave portion.

In another embodiment of the present invention, a cross section of the base-side
guided concave portion that is in parallel with the base-side guided portion bottom
surface has a circular shape. In this embodiment, when the base makes an orbital
movement, the ball can smoothly roll on the base-side guided portion side wall.
Advantageous Effects of Invention

In accordance with the present invention, it is possible to significantly reduce the
abrasion of the member on the main body side as well as the abrasion of the member
on the base side of an orbital sander.

Brief Description of Drawings

[fig. 1]FIG. 1 is a cross-sectional view showing a side portion of an orbital sander
according to an embodiment of the present invention.

[fig.2]FIG. 2 is a schematic plan view showing a base of the orbital sander according
to the embodiment of the present invention.

[fig.3]FIG. 3 is a perspective view showing a base-side foot and a ball of the orbital
sander according to the embodiment of the present invention.

[fig.4]FIG. 4 is a cross-sectional view showing a main-body-side foot, a base-side foot
and a ball of the orbital sander according to the embodiment of the present invention.
[fig.5]FIG. 5 is a perspective view showing a base-side foot and a ball of a first
modified example of the orbital sander according to the embodiment of the present

invention.
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[fig.6]FIG. 6 is a perspective view showing a base-side foot and a ball of a second
modified example of the orbital sander according to the embodiment of the present
invention.

[fig.7]FIG. 7 is a perspective view showing a base-side foot and a ball of a third
modified example of the orbital sander according to the embodiment of the present
invention.

[fig.8]FIG. 8 is a cross-sectional view showing a main-body-side foot, a base-side foot,
and a ball of the third modified example of the orbital sander according to the em-
bodiment of the present invention.

Description of Embodiments

An orbital sander according to an embodiment of the present invention will be
described with reference to FIGs. 1 to 3. The orbital sander 1, which is an electric
power tool shown in FIG. 1, is a tool for polishing a surface of a workpiece or the like
and is provided with a main body 10, a motor 20 and a base 30. For convenience of the
following description, a direction from the main body 10 toward the base 30 is defined
as a downward direction, and a direction reverse to this is defined as an upward
direction. Also, a rightward direction of FIG. 1 is defined as a frontward direction, and
a leftward direction thereof is defined as a rearward direction. Moreover, a direction
from the front surface to the rear surface of the drawing is defined as a leftward
direction, and a direction from the rear surface to the front surface of the drawing is
defined as a rightward direction.

The main body 10 has a hollow box shape. In the substantially center portion of a
lower wall 10A of the main body 10, a through hole 10a that communicates the inside
and the outside of the main body 10 with each other is formed, and a bearing 11, that
is, a ball bearing is provided in the through hole 10a. The motor 20 is secured to the
main body 10 and housed in the main body 10, and the output shaft of the motor 20
extends from the inside of the main body 10 to the outside of the main body 10 through
the through hole 10a. The output shaft of the motor 20 corresponds to the output shaft
portion. In a part of a side wall 10B of the main body 10 close to the motor 20, an inlet
(not shown) is formed. In a part of an upper wall 10C of the main body 10, an outlet
(not shown) to discharge air that flows in through the unshown inlet is formed.

Further, an exhaust pipe 10D is provided on the outside of the lower wall 10A of the
main body 10. One end of the exhaust pipe 10D has an opening adjacent to the lower
wall 10A of the main body 10, and a dust collecting bag (not shown) is attached to the
other end of the exhaust pipe 10D. With this structure, abrasive powder that flows in
from one end of the exhaust pipe 10D by an air flow caused by the rotation of a fan 21

described later is collected into the unshown dust collecting bag.
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Further, main-body-side feet 12 are provided on the lower wall 10A of the main body
10. The main-body-side feet 12 are made of resin (for example, made of nylon resin),
and one foot 12 is provided near each of four corners of the lower wall 10A of the
main body 10 having a substantially rectangular shape, that is, four feet 12 are
provided in total. The outside shape of each main-body-side foot 12 is a substantially
rectangular parallelepiped shape. In the center of the lower surface of each main-
body-side foot 12, as shown in FIG. 4, a main-body-side foot concave portion 12a
having a truncated cone shape that is recessed upward with its diameter being
narrowed toward the top is formed. More specifically, the main-body-side foot
concave portion 12a is defined and formed by a main-body-side foot bottom surface
12A that is in parallel with a direction substantially orthogonal to the axial direction of
the output shaft of the fan 21 and a main-body-side foot side wall 12B that is placed so
as to stand relative to the main-body-side foot bottom surface 12A and is formed on
the periphery of the main-body-side foot bottom surface 12A so as to surround the
main-body-side foot bottom surface 12A. The depth of the main-body-side foot
concave portion 12a in the vertical direction is about 3 mm to 7 mm. The main-
body-side foot 12 corresponds to the main-body-side guiding portion.

Also, a fan cover 13 is attached to the lower wall 10A of the main body 10. The fan
cover 13 has a portion surrounding the outer periphery of a blade portion 21B of the
fan 21 described later and a plate-shaped cover lower wall 13A that surrounds the
lower side of the blade portion 21B of the fan 21 described later and extends in a
direction orthogonal to the output shaft of the motor 20.

The fan 21 is secured to the output shaft of the motor 20. The fan 21 is a centrifugal
fan 21, and it has a fan shaft portion 21A and the blade portion 21B that outwardly
expands in the radial direction of the fan shaft portion 21A like a flange from the fan
shaft portion 21A. The output shaft of the motor 20 penetrates the fan shaft portion
21A so as to have a mutually coaxial positional relationship with each other. The fan
shaft portion 21A is secured to the output shaft of the motor 20 with a screw 23 that is
engaged with the lower end of the output shaft of the motor 20 with a washer 22 in-
terpolated therebetween. A narrowed diameter portion 21C having a diameter smaller
than that of an upper portion is formed at a lower portion of the fan shaft portion 21A.
The cross section of the upper portion of the fan shaft portion 21A orthogonal to the
axial direction of the fan shaft portion 21A and the cross section of the narrowed
diameter portion 21C orthogonal to the axial direction of the fan shaft portion 21 re-
spectively have circular shapes, but the shaft center of the narrowed diameter portion
21C deviates from the shaft center of the upper portion of the fan shaft portion 21A.
Therefore, when the upper portion of the fan shaft portion 21A is coaxially rotated in-

tegrally with the output shaft of the motor 20 by the rotation of the output shaft of the
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motor 20, the narrowed diameter portion 21C is eccentrically rotated.

The base 30 is received and supported by the narrowed diameter portion 21C with
the bearing 31 interpolated therebetween. The base 30 is rotatable relative to the lower
end portion of the narrowed diameter portion 21C. The base 30 has a plate-like outer
shape having a substantially rectangular shape, and as shown in FIG. 2, a circular
through hole 30a is formed in the center portion thereof. The bearing 31 is made up of
a ball bearing and is placed at a part of the base 30 that forms the through hole 30a.
Therefore, when the narrowed diameter portion 21C is rotated eccentrically, the base
30 makes an orbital movement in a direction substantially orthogonal to the fan shaft
portion 21A. A sandpaper, a sand cloth, or the like (not shown) is fixed to the entire
lower surface of the base 30.

Further, a ring shaped felt 32 is attached to the upper surface of the base 30. The felt
32 is engaged with a ring shaped groove formed on the upper surface of the base 30
coaxially with the fan shaft portion 21A so as to be secured onto the base 30, and it
annularly surrounds the fan shaft portion 21A in a coaxial positional relationship with
the fan shaft portion 21A. The cover lower wall 13A of the fan cover 13 is in contact
with the felt 32. Since the felt 32 is provided, sealability of a space surrounded by the
main body 10 and the base 30, in which the fan 21 is rotated, is improved, which
enables this space to have a higher negative pressure. Moreover, since the felt 32 is
soft, the cover lower wall 13A of the fan cover 13 slides on the felt 32, and thus the
vibration of the base 30 relative to the main body 10 generated when the base 30
makes an orbital movement can be absorbed by the felt 32.

Furthermore, base-side feet 33 are provided on the upper surface of the base 30. The
base-side feet 33 are made of resin (for example, made of nylon resin), and the outer
shape thereof is a substantially rectangular parallelepiped shape that is substantially the
same shape as that of the main-body-side foot 12. As shown in FIG. 2, one base-side
foot 33 is provided near each of four corners of the upper surface of the base 30 having
a substantially rectangular shape, that is, four base-side feet 33 are provided in total.
The upper surface of each base-side foot 33 is disposed to face the lower surface of
each main-body-side foot 12 in the vertical direction so as to have respectively
consistent positional relationship. In the center of the upper surface of each base-side
foot 33, a base-side foot concave portion 33a having the same shape as that of the
main-body-side foot concave portion 12a is formed. That is, the base-side foot concave
portion 33a has a truncated cone shape that is recessed downward with its diameter
being narrowed toward the bottom. More specifically, the base-side foot concave
portion 33a is defined and formed by a base-side foot bottom surface 33A that is in
parallel with a direction substantially orthogonal to the axial direction of the fan shaft

portion 21A and a base-side foot side wall 33B that is placed so as to stand relative to
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the base-side foot bottom surface 33A and is formed on the periphery of the base-side
foot bottom surface 33A so as to surround the base-side foot bottom surface 33A. The
depth of the base-side foot concave portion 33a in the vertical direction is about 3 mm
to 7 mm. The base-side foot 33 corresponds to the base-side guided portion.

A ball 34 is placed each between the main-body-side foot 12 and the base-side foot
33 that form a pair in the vertical direction. The ball 34 is made of rubber and has a
diameter of about 7 mm to 15 mm. The substantially upper half thereof is housed
inside the main-body-side foot concave portion 12a, and the substantially lower half
thereof is housed inside the base-side foot concave portion 33a.

The upper end of the ball 34 is always in contact with the main-body-side foot
bottom surface 12A, and the lower end of the ball 34 is always in contact with the
base-side foot bottom surface 33A. When the ball 34 is moved inside the main-
body-side foot concave portion 12a in a direction substantially orthogonal to the fan
shaft portion 21A by the orbital movement of the base 30, as shown in FIG. 4, the ball
34 makes contact with the main-body-side foot side wall 12B not only at its upper end,
but also at its side portion. More specifically, the ball 34 makes contact with the main-
body-side foot 12 at two points. Similarly, when the ball 34 is moved inside the base-
side foot concave portion 33a in a direction substantially orthogonal to the fan shaft
portion 21A by the orbital movement of the base 30, as shown in FIG. 4, the ball 34
makes contact with the base-side foot side wall 33B not only at its lower end, but also
at its side portion. More specifically, the ball 34 makes contact with the base-side foot
33 at two points. Since the ball 34 is provided between the main-body-side foot 12 and
the base-side foot 33, a gap is formed between the lower end surface of the main-
body-side foot 12 and the upper end surface of the base-side foot 33. The ball 34 cor-
responds to the movable guiding member.

Between the base-side foot 33 and the main-body-side foot 12, the ball 34, which
serves as a movable guiding member capable of guiding the base-side foot 33 with
respect to the main-body-side foot 12, is provided so that the base 30 is moved in a
direction crossing the fan shaft portion 21A in a state of the base-side foot 33 and the
main-body-side foot 12 being separated from each other. Therefore, it is possible to
suppress the main-body-side foot 12 and the base-side foot 33 from sliding on each
other to be respectively worn out when the base 30 makes the orbital movement. Thus,
the durability of the orbital sander 1 is improved.

Also, the main-body-side foot concave portion 12a, which recesses in a direction
away from the base-side foot 33, is formed in the portion of the main-body-side foot 12
facing the base-side foot 33, the base-side foot concave portion 33a, which recesses in
a direction away from the main-body-side foot 12, is formed in the portion of the base-

side foot 33 facing the main-body-side foot 12, and the movable guiding member is
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prepared as the ball 34 having one portion housed in the main-body-side foot concave
portion 12a and the other one portion housed in the base-side foot concave portion 33a.
Therefore, by utilizing the rolling of the ball 34, it is possible to easily suppress the
main-body-side foot 12 and the base-side foot 33 from sliding on each other with a
simple structure when the base 30 makes the orbital movement.

Further, since the one ball 34 makes contact with the main-body-side foot bottom
surface 12A and the main-body-side foot side wall 12B respectively at one point, that
is, at two points in total, it is possible to prevent the ball 34 from coming off the main-
body-side foot concave portion 12a. Also, since the one ball 34 makes contact with the
base-side foot bottom surface 33A and the base-side foot side wall 33B respectively at
one point, that is, at two points in total, it is possible to prevent the ball 34 from
coming off the base-side foot concave portion 33a.

Furthermore, since the cross section of the main-body-side foot concave portion 12a
that is in parallel with the main-body-side foot bottom surface 12A has a circular
shape, the ball 34 can smoothly roll on the main-body-side foot side wall 12B when the
base 30 makes the orbital movement. Also, since the cross section of the base-side foot
concave portion 33a that is in parallel with the base-side foot bottom surface 33A has a
circular shape, the ball 34 can smoothly roll on the base-side foot side wall 33B when
the base 30 makes the orbital movement.

Furthermore, since the ball 34 is made of rubber and the base-side foot 33 and the
main-body-side foot 12 are made of resin respectively, the ball 34 is comparatively soft
relative to the base-side foot 33 and the main-body-side foot 12. Therefore, vibration
of the base 30 with respect to the main body 10 in a direction away from the main body
10 can be absorbed by the ball 34.

The orbital sander of the present invention is not limited to the above-described em-
bodiments, but various changes can be made within the scope of the claims. For
example, the shapes of the main-body-side foot, the base-side foot and the movable
guiding member are not limited to those of the present embodiment.

For example, as shown in FIG. 5, the outer shapes of the main-body-side foot and the
base-side foot 133 may be substantially columnar shapes. Moreover, as shown in FIG.
6, in place of the ball 34, a column-shaped low-friction slidable member 234 serving as
the movable guiding member may be used so that the axial direction thereof would be
oriented in the vertical direction. In this case, as shown in FIG. 7, as the main-
body-side foot and a base-side foot 333, those having columnar outer shapes may be
used.

In the case where the column-shaped low-friction slidable member 234 is used as the
movable guiding member, when the column-shaped low-friction slidable member 234

moves within the main-body-side foot concave portion 12a and the base-side foot
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concave portion 33a in a direction substantially orthogonal to the fan shaft portion 21A
by the orbital movement of the base 30, as shown in FIG. 8, the entire bottom surface
of the column-shaped low-friction slidable member 234 makes contact with the base-
side foot bottom surface 33A, and the lower portion of the side surface of the column-
shaped low-friction slidable member 234 makes contact with the base-side foot side
wall 33B. Moreover, the entire upper surface of the column-shaped low-friction
slidable member 234 makes contact with the main-body-side foot bottom surface 12A,
and the upper portion of the side surface of the column-shaped low-friction slidable

member 234 makes contact with the main-body-side foot side wall 12B.
Moreover, the movable guiding member is not limited to that of the above-mentioned

embodiment, and any low-friction slidable member may be used.
Industrial Applicability

The present invention can be effectively applied to the field of the orbital sander.
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Claims

An orbital sander including: a motor supported on a main body; an
output shaft portion driven by rotation of the motor; and a base that
makes an orbital movement in a direction crossing the output shaft
portion by driving of the output shaft portion, the orbital sander char-
acterized by:

a main-body-side guiding portion provided in the main body; and

a base-side guided portion that is provided in a part of an outer surface
of the base facing the main-body-side guiding portion so as to face the
main-body-side guiding portion,

characterized in that a polishing member is provided to the base, and

a movable guiding member which guides the base-side guided portion
with respect to the main-body-side guiding portion is provided between
the base-side guided portion and the main-body-side guiding portion so
that the base moves only in a direction crossing the output shaft
portion.

The orbital sander according to Claim 1, characterized in that the
output shaft portion penetrates a part of the main body to externally
extend from an inside of the main body to an outside of the main body
and is driven by rotation of the motor housed in the main body,

a plurality of the main-body-side guiding portions are disposed on an
outer surface of the main body so as to surround the output shaft
portion,

the base is disposed so as to face the plurality of main-body-side
guiding portions,

a plurality of the base-side guided portions are disposed so as to face
each of the plurality of main-body-side guiding portions, and

the movable guiding member guides the base-side guided portion with
respect to the main-body-side guiding portion so that the base can move
in a direction crossing the output shaft portion and also a distance
between the main-body-side guiding portion and the base-side guided
portion can be constant when the base moves.

The orbital sander according to Claim 1, characterized in that a main-
body-side guiding concave portion that recesses in a direction away
from the base-side guided portion is formed in a portion of the main-
body-side guiding portion facing the base-side guided portion,

a base-side guided concave portion that recesses in a direction away
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from the main-body-side guiding portion is formed in a portion of the
base-side guided portion facing the main-body-side guiding portion,
and

the movable guiding member is a ball having one portion housed in the
main-body-side guiding concave portion and the other one portion
housed in the base-side guided concave portion.

The orbital sander according to Claim 3, characterized in that the main-
body-side guiding concave portion is defined and formed by a main-
body-side guiding portion bottom surface that is in parallel with a
direction crossing the output shaft portion and a main-body-side
guiding portion side wall that is formed so as to stand relative to the
main-body-side guiding portion bottom surface, and

the ball makes contact with each of the main-body-side guiding portion
bottom surface and the main-body-side guiding portion side wall at one
point.

The orbital sander according to Claim 4, characterized in that a cross
section of the main-body-side guiding concave portion that is in
parallel with the main-body-side guiding portion bottom surface has a
circular shape.

The orbital sander according to Claim 3, characterized in that the base-
side guided concave portion is defined and formed by a base-side
guided portion bottom surface that is in parallel with a direction
crossing the output shaft portion and a base-side guided portion side
wall that is formed so as to stand relative to the base-side guided
portion bottom surface, and

the ball makes contact with each of the base-side guided portion bottom
surface and the base-side guided portion side wall at one point.

The orbital sander according to Claim 6, characterized in that a cross
section of the base-side guided concave portion that is in parallel with
the base-side guided portion bottom surface has a circular shape.

The orbital sander according to any one of Claims 3 to 7, characterized
in that the ball is made of rubber, and each of the base-side guided

portion and the main-body-side guiding portion is made of resin.
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