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57] ABSTRACT

[An output axis of a motor has an eccentric portion, a
vibratory arm 1s vibratably supported at its central portion,
connecting section of said vibratory arm with the eccentric
portion 1s formed in shape of two crotches, the eccentric
portion and the vibratory arm are connected to each other 1n
a manner that the eccentric portion 1s inserted between the
two crotches of the vibratory arm, thereby rotational move-
ment of the output axis of the motor 1s converted into
vibrational movement of the vibratory arm, and at least one
of contact portion formed on the outer circumirential surface
of the eccentric portion or contact portions respectively
formed on the inside surface of each of two crotches 1is
formed in shape of a curved surface.]JA power tool has a
drive section with a shaft having a rotational axis and an
eccentric portion offset from the rotational axis. An arm
drivingly connects the shaft to a tool working member. The
arm has one end formed in the shape of a fork with a pair
of prongs, and s pivotable about a vibrating axis generally
perpendicular to the rotational axis. A first contact portion
on the ecceniric portion engages a second contact portion
on the prongs fto convert rotational movement of the shaft
about the rotational axis into pivotal movement of the arm
about the vibrating axis to pivot the working member abouit
the vibrating axis. At least one of the first and second contact
portions has a curved surface of which a contour curves on
a plane generally perpendicular to the vibrating axis.

28 Claims, 6 Drawing Sheets
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1

STRUCTURE OF DRIVE SECTION OF
POWER TOOL

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a structure of a drive section of
a power tool. Especially, 1t relates to improvement of a
structure which converts rotational movement of a motor
into vibrational movement of an arm with a tool such as a
sander.

2. Description of the Prior Art

Conventionally, a structure C as shown in FIG. § 1is
known, as a structure of a drive section which converts
rotational movement of a motor 1nto vibrational movement
of an arm with a tool such as a sander.

The structure C of the drive section has a motor 51 fixed
to a housing (not shown). A shaft 53 is fixed to an output
shaft 52 of the motor 51. An eccentric section 53a 1s formed
at the tip portion of the shaft 53. The middle portion of the
shaft 53 1s rotatably supported by a ball bearing 54.

On the other hand, a vibratory arm 355 1s vibratably
supported by a pin 56. A recess 57 1s formed at the back end
portion of the vibratory arm 55. The eccentric section 53a 1s
inserted 1nto the recess 57, and thereby the eccentric section
53a 1s connected to the vibratory arm 35. Both side walls of
the recess 57 are formed as contact sections 57a and 57b.
The outer circumferential surface (cam surface) of the
eccentric section 33a slidably contacts the inside surface of
these contact sections 57a and 57b. Moreover, a vibratory
member 38 1s fixed to the tip portion of the vibratory arm S85.
The vibratory member 58 vibrates 1n the direction as shown

by an arrow X 1n FIG. 5.

FIG. 6 1s a sectional view for explaining about operation
of each member at the time when rotational movement of the
motor 31 1s converted into vibrational movement. In
addition, FIGS. 6(Al1)-6(A4) are views showing a structure
of the drive section taken along the line P—P i FIG. 5.
FIGS. 6(B1)-6(B4) are plan views of FIGS. 6(Al1)-6(A4),
respectively. FIG. 6(Al) corresponds to FIG. 6(B1).
Hereinbelow, FIGS. 6(A2)-6(A4) correspond to FIGS.
6(B2)-6(B4), respectively.

In FIG. 6, a reference numeral O, 1s a center of the shaft
53. A reference numeral O, 1s a center of the eccentric
section 33a.

When the shaft 533 rotates by 90 degrees 1n the clockwise
direction (as shown by an arrow Y in FIG. 6) from the state
as shown in FIGS. 6(Al) and 6(B1), the eccentric section
53a also rotates by 90 degrees 1 the clockwise direction.
And, the relationship between the eccentric section S3a and
the contact sections 57a, S7b becomes the state as shown 1n
FIGS. 6(A2) and 6(B2). Namely, in the direction of the x
axis, the center O, moves 1n the right direction as shown by
an arrow Z1in FIG. 6(Al), by a distance L between the center
O, and the center O,. Thereby, the contact sections 57a and
57b move by the distance L in the right direction along the
X axis.

When the shaft 53 further rotates by 90 degrees in the
clockwise direction from the state as shown in FIGS. 6(A2)
and 6(B2), the relationship between the eccentric section 53a
and the contact sections §7a, 57b becomes the state as shown

2

in FIGS. 6(A3) and 6(B3). Thereby, the contact sections §7a
and 57b further move by the distance L in the right direction
along the x axis.

When the shaft 53 further rotates by 90 degrees 1n the

5 clockwise direction from the state as shown in FIGS. 6(A3)
and 6(B3), the relationship between the eccentric section 53a
and the contact sections 57a, 57b becomes the state as shown

in FIGS. 6(A4) and 6(B4). Thereby, the contact sections 57a

and 57b return by the distance L to the left direction along
10 the x axis.

Furthermore, when the shaft 53 rotates by 90 degrees 1n
the clockwise direction from the state as shown in FIGS.
6(A4) and 6(B4), the relationship between the eccentric
section 53a and the contact sections §7a, §7b return to the

15 state as shown in FIGS. 6(A1) and 6(B1). Thereby, the
contact sections 57a and 57b further move back by the
distance L 1n the left direction along the x axis.

The operation of the drive section C stated above 1s
repeated. Thereby, the rotational movement of the motor 51
1s converted 1nto the vibrational movement of the vibratory
arm.

20

However, there are some problems as follows in the
structure of the drive section C stated above.

»5s  As shown in FIGS. 6(B1)-6(B4), angle portions D1 and
D2 of the eccentric section 33a which abut against the
contact surfaces of the contact sections §7a and 57b 1is
formed at a right angle, and the sharp angle portions D1 and
D2 slide on the contact surfaces of the contact sections 57a

3o and 57b during swinging motion of the arm 33. For this
reason, transter of power from the motor 51 to the vibratory
arm 35 1s not performed smoothly. It becomes the cause of
generation of vibration and noise. The angle portions D1, D2
and each of contact surfaces of the contact sections 57a, S7b

35 are worn out. For this reason, 1t becomes the cause of
generation of rattling.

The friction between the angle section D1,D2 and the
contact surfaces of the contact sections 57a, 57b becomes
the cause of producing heat.

40 SUMMARY OF THE INVENTION

[An object of this invention is to solve these problems
which the conventional structure of the drive section of a
power tool has. Namely, this invention 1ntends to provide a
structure of the drive section of the power tool 1n which
vibration does not generate, contact section of eccentric
section and contact surface of vibratory arm are not worn
out, and friction heat does not produce.

In order to attain the above mentioned object, this mnven-
5o f1on has features as follows.

Namely, the structure of the drive section of a power tool
of this invention is as follows.] It is an object of the present
invention to provide an improved power tool and an
improved drive section for a power tool.

ss  In carrving out the above object and other objects,
features, and advantages of the present invention, a power
tool is provided. The power tool comprises a housing, a
motor disposed in the housing, and a working member for
engaging a workpiece. A shaft driven by the motor has a
60 rofational axis and an ecceniric portion offset from the
rotational axis. An arm driven by the shaft is drivingly
connected to the working member. The arm is pivotable
about a vibrating axis and has one end formed in the shape
of a fork with a pair of prongs. The vibrating axis is

65 generally perpendicular to the rotational axis.
The eccentric portion is recetved between the pair of
prongs such that a first contact portion on the eccentric

45
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portion engages a second contact portion on the prongs (o
convert rotational movement of the shaft about the rota-
tional axis into pivotal movement of the arm about the
vibrating axis to pivor the working member about the
vibrating axis. At least one of the first and second contact
portions has a curved surface of which a contour curves on
a plane generally perpendicular to the vibrating axis.

In one embodiment, the second contact portion comprises
a pair of circumferential projections. Each circumferential
projection is located at a corresponding prong and forms a
part of the curved surface with an axis generally parallel to
the vibratory axis.

In another embodiment, the first contact portion com-
prises an outer circumferential surface of the eccentric
portion. The outer circumferential surface has a radially
extended central part to form the curved surface.

Further, in carrying out the present inveniion, a sander is
provided. The sander comprises a housing, a motor, a
working member for holding a piece of sand paper, a shaft
driven by the motor, and an arm driven by the shaft. A first
contact portion on the shaft eccentric portion engages a
second contact portion on the pair of prongs of a fork at one
end of the arm. The vibrating axis is generally perpendicular
lo the rotational axis. At least one of the first and second
portions has a curved surface of which a contour curves on
a plane generally perpendicular to the vibrating axis.

Still further, in carrying out the present invention, a drive
section for a power tool is provided. The drive section
comprises a shaft driven by the motor, and an arm driven by
the shaft. A first contact portion on the shaft eccentric
portion engages a second contact portion on the patr of
prongs of a fork at one end of the arm. The vibrating axis is
generally perpendicular to the rotational axis. At least one
of the first and second portions has a curved surface of
which a contour curves on a plane generally perpendicular
fo the vibrating axis.

Even further, in carrying out the present invention, a drive
section of a power tool is provided. An output axis of a
motor has an eccentric portion, a vibratory arm 1s vibratably
supported at 1ts central portion, connecting section of the
vibratory arm with the eccentric portion 1s formed 1n shape
of two crotches or branches the eccentric portion and the
vibratory arm are connected to each other in a manner that
the eccentric portion 1s inserted between two crotches of the
vibratory arm, thereby rotational movement of the output
ax1s of the motor 1s converted 1nto vibrational movement of
the vibratory arm, and at least one of contact portion formed
on the outer [circumfrential] circumferential surface of the
eccentric portion or contact portions respectively formed on
the mside surface of each of two crotches 1s formed 1n shape
of a curved surface.

The above mentioned structure of the drive section of the
power tool works as follows.

Namely, the eccentric section rotates according to the
rotation of the output axis of the motor. By the rotational
movement of the eccentric section, the vibratory arm which
1s connected with the eccentric section 1s vibrated.

The eccentric section and the connecting section of the
vibratory arm are connected to each other. And at least one
of the contact portion of the eccentric section or the contact
portion of the vibratory arm 1s formed in shape of a curved
surface. Thereby, state of contact between the eccentric
section and the vibratory arm at the connecting section
becomes approximately a rolling contact state. For this
reason, when rotational movement of the motor 1s converted
into vibrational movement of the power tool, friction is
hardly generated.
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According to the invenfion stated above, the eccentric
section smoothly contacts the vibratory arm. For this reason,
when the rotational movement of the eccentric section 1s
converted 1nto the vibrational movement of the vibratory
arm, generation of vibration and wear, and increase of
temperature due to friction, etc. are few.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a horizontal sectional view of one example of
structure of the drive section of a power tool according to
this 1nvention,;

FIG. 2(A) 1s a horizontal sectional view of an essential
portion of the same example, and 2(B) is a perspective view
of a vibratory arm,;

FIG. 3 1s a sectional view for explaining about process of
conversion to vibrational movement of a vibratory arm from
rotational movement of a motor;

FIG. 4(A) is a horizontal sectional view showing an
essential portion of another example of the mvention;

FIG. 4(B) is a horizontal sectional view showing an
essential portion of another example of the mvention;

FIG. 4(C) 1s a horizontal sectional view showing an
essential portion of another example of the invention;

FIG. 5 1s a honizontal sectional view of a conventional
structure; and

FIG. 6 1s a sectional view for explaining about operation
of the structure of FIG. 5.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

The first embodiment of this invention 1s shown 1n FIGS.
1 to 3. The first embodiment 1s an embodiment about a detail
sander which grinds the surface of details or corner sections
of building materials, etc.[.]

As shown in FIGS. 1 and 2(A), a detail sander DS

comprises a housing H, a direct current motor 1, a gear case
11, and a working surface 31, etc.].] The gear case 11
contains various kinds of components. The working surface
31 can vibrate in the direction shown by an arrow F (see
FIG. 1). And, the working surface 31 has a surface with
polish material, such as sanding paper. The working surface
31 forms a tool [to be swinging].

The motor 1 has an output axis 2. This output axis 2 1s
inserted 1n a shaft 3. An eccentric section 3a 1s formed at the
tip portion of the shaft 3. The center of the eccentric section
da 1s eccentric to the center of the output axis 2. The central
part of the shaft 3 is rotatably supported by a ball bearing 4.
A cylindrical ring 5§ 1s fixed to the tip portion of the eccentric
section 3a. And the ring 5 1s prevented from coming off from
the eccentric section 3a by a snap ring 6.

A vibratory arm 13 1s arranged at the front side (right side
in FIG. 1) of the gear case 11 so that an axis of the vibratory
arm 13 1s parallel to an axis of the gear case 11. And, a pin
12 1s 1nserted 1n an aperture 13a formed at the central part
of the vibratory arm 13. By this construction, the vibratory
arm 13 can vibrate in vibrational area T (see FIG. 2(B))
about the pin 12.

The back end (left end in FIG. 1) of the vibratory arm 13
1s divided 1nto two crotches or branches, thereby one pair of
contact sections 14 and 15 are formed at the back end of the
vibratory arm 13. Each of half pillar like projections 14a and
15a 1s respectively formed on the inner surface of the tip
portions of the contact sections 14 and 15, so as to project
inwardly. Each axis of these projections 14a and 15a 1is
extended perpendicularly to the axis of the vibratory arm 13,
respectively.
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Each tip of the projections 14a and 15a contacts the outer
circumferential surface of the ring 5, and, catches the ring 5
between the projection 14a and the projection 15a. By this
construction, the vibratory arm 13 1s connected with the
eccentric section 3Ja.

Following 1s explanation of operation of the detail sander
DS constituted as mentioned above.

FIGS. 3(A1)-3(A4) are views of the structure of drive
section taken along the line P1—P1 in FIG. 2(A). FIGS.
3(B1)-3(B4) are plan views of FIGS. 3(A1)-3(A4), respec-
fively. In addition, in FIG. 3, a reference numeral O,' 1s a
center of the shaft 3. A reference numeral O,' 1s a center of
the eccentric section 3Ja.

In FIGS. 3(Al) and 3(B1), the center O,' of the eccentric
section 3a 1s located on the left side of the center O,' of the
shaft 3 on the x axis. Distance between the center O, ' and the
center O,' 1s L. Thereby, the vibratory arm 13 is inclined
with respect to the axis of the shaft 3 because the back end
of the vibratory arm 13 1s disposed on the left bide 1n FIG.
3(Al).

When the shaft 3 rotates by 90 degrees 1n the clockwise
direction, the relationship between the eccentric section 3a
and the contact sections 14 and 15 becomes the state as
shown in FIGS. 3(A2) and 3(B2). Namely, the center O,' is
disposed upwardly of the center O,' on the y axis, and the
contact sections 14 and 15 move by the distance L in the
right direction along the x axis, and the axis of the vibratory
arm 13 becomes parallel to the axis of the shaft 3.

When the shaft 3 further rotates by 90 degrees 1n the
clockwise direction, from the state as shown in FIGS. 3(A2)
and 3(B2), the relationship between the eccentric section 3a
and the contact sections 14 and 15 becomes the state as
shown in FIGS. 3(A3) and 3(B3). Namely, the contact
sections 14 and 15 further move by the distance L 1n the right
direction along the x axis, and the axis of the vibratory arm
13 1s 1inclined to the axis of the shait 3 because the back end
portion of the vibratory arm 13 1s disposed on the left side
in FIG. 3(A3).

When the shaft 3 further rotates by 90 degrees 1n the
clockwise direction, from the state as shown in FIGS. 3(A3)
and 3(B3), the relationship between the eccentric section 3a
and the contact sections 14 and 15 becomes the state as
shown in FIGS. 3(A4) and 3(B4). Namely, the contact
sections 14 and 15 move by the distance L into the left
direction along the x axis, and the axis of the vibratory arm
13 becomes parallel to the axis of the shaft.

Furthermore, when the shatt 3 rotates by 90 degrees in the
clockwise direction from the state as shown in FIGS. 3(A4)
and 3(B4), the relationship between the eccentric section 3a
and the contact sections 14 and 15 return back to the state as
shown in FIGS. 3(Al) and 3(B1). Namely, the contact
sections 14 and 15 return by the distance L in the left
direction along the x axis, thereby the vibratory arm 13 is
inclined again with respect to the axis of the shaft 3 because
the back end of the vibratory arm 13 1s disposed on the left

side in FIG. 3(Al).

As mentioned above, the rotational movement of the shaft
3 1s converted 1nto the vibrational movement of the vibratory
arm 13 through the eccentric section 3a. By the vibrational
movement of the vibratory arm 13, the tip potion of the
vibratory arm 13 vibrates, and abrasion by polish material of
the working surface 31 is performed.

During the operation of the drive section, the projections
14a and 15a of the vibratory arm 13 contact the outer
circumferential surface of the ring 5. The projections 14a
and 15a are formed in shape of a half pillar, the projection
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14a contacts the outer circumferential surface of the ring 5
at a contact portion T1, and the projection 15a contacts the
outer circumferential surface of the ring § at a contact
portion T2. Thereby, contact state of the contact portions T1
and T2 becomes approximately a rolling contact on a
swinging plane extended in the swinging direction of the
arm 13, respectively. For this reason, at the contact portions
T1 and T2, the projections 14a and 15a smoothly contact the
outer circumferential surface of the ring 5. Therefore, at the
contact portions T1 and T2, generation of friction 1s few.

The second embodiment of this invention is shown 1n
FIG.4(A). In the first embodiment stated above, the half
pillar like projections 14a and 15a of the vibratory arm 13
contact the ring 5 whose outer surface 1s parallel to the
center axis of the ring 5, that 1s, the ring 5 has a cylindrical
shape, and the generatrix of the ring 1s parallel to the center
axis of the ring 5. However, 1n the second embodiment, the
inner surface of contact sections 14A and 15A are respec-
fively formed flat and a ring 5A 1s formed 1n such a manner
that the central part of the ring 5A 1s raised in the radial
direction so as to form a curved surface. And, the top of the
outer circumierential surface of the ring 5A contacts each of
the 1nner surfaces of the contact sections 14A and 15A.

The contact between the inner surface of the contact
sections 14A, 15A and the outer circumferential surface of
the ring SA forms a rolling contact on the swinging plane, as
well as the first embodiment. Thereby, the contact sections
14A and 15A can smoothly contact the ring SA.

For the ring 5A, 1t 1s desirable to use a ball bearing 20 as
shown in FIG. 4(B) or a ball metal, etc.[.] Moreover, by
using the ball metal which has needle bearings 21 as shown
in FIG. 4(C) on the outer circumferential surface of the
eccentric section 3a, the conversion of movement 1s done
more smoothly.

Of course, it is to be appreciated that the working arc
length swept through by working member 31 (FIG. 1)
depends on the distance between the working member 31
and the vibratory axis (through pivot pin 12). As shown in
FIG. 1 for exemplary purposes, working member 31 is
positioned relative to pivor pin 12 to pivor or swing through
a moderate working arc length. Working member 31 may
alternatively be positioned at any desired distance from the
vibratory axis, including coaxial positioning, so that the
working arc length may be any length desired.

While the best mode for carrying out the invention has
been described in detail, those familiar with the art to which
this invention relates will recognize various alternative
designs and embodiments for practicing the invention as
defined by the following claims.

What 1s claimed is:

1. Structure of drive section of a power tool for giving a
swinging motion to a tool [such as a sander], which com-
PrisSes:

an output shaft portion of a motor having a rotational axis

and an eccentric portion deviating from said rotational
axis;

a vibratory arm capable of vibrating about a vibrating axis

and holding said tool at its one end, said vibrating axis
being perpendicular to said rotational axis; and

connecting section of the other end of said vibratory arm
with said eccentric portion formed in shape of two
crotches, said eccentric portion and said vibratory arm
being connected to each other in such a manner that
said eccentric portion 1s 1nserted between said two
crotches of said vibratory arm, thereby rotational
movement of said output shaft portion of said motor
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being converted into vibrational movement of said
vibratory arm, said connecting section having a first
contact portion formed on the outer circumierential
surface of said eccentric portion and second contact
portions respectively formed on the inside surface of
cach of said two crotches, and at least one of said first
contact portion and each of said second contact por-
tions comprising a curved surface of which a contour
curves on a plane perpendicular to said vibrating axis.

2. The structure of drive section of the power tool
according to claim 1, wherein said second contact portions
comprise half pillar like projections of which axes are
extended perpendicularly to the axial direction of said
vibratory arm, and each of said half pillar like projections
contacts said first contact portion.

3. The structure of drive section of the power tool
according to claim 1, wherein said first contact portion
comprises an outer circumierential surface of which a cen-
tral part 1s raised 1n its radial direction so as to form said
curved surface, and the top of said curved surface contacts
said second contact portions.

4. The structure of drive section of the power tool
according to claim 1, wherein a ring 1s attached to the outer
circumferential portion of said eccentric portion, and an
outer surface of said ring contacts said second contact
portions.

5. The structure of drive section of the power tool
according to claim 4, wherein a generatrix of said outer
surface of said ring 1s parallel to the axial direction of said
ring, and said each of said second contact portions comprises
said curved surface.

6. The structure of drive section of the power tool
according to claim 4, wherein, on said outer surface, said
ring has said curved surface of which a central part 1s raised
outside to the radial direction of said ring.

7. The structure of drive section of the power tool
according to claim 4, wherein said ring 1s a ball bearing.

8. The structure of drive section of the power tool
according to claim 4, wherein said ring 1s a bearing with
spherical outside surface.

9. The structure of drive section of the power tool
according to claim 8, wherein said bearing has needle rollers
on 1ts mner circumierential surface.

10. The structure of drive section of the power tool
according to claim 4, wherein said ring 1s rotatably attached
to said eccentric portion.

11. Structure of drive section of a power tool for giving a
swinging motion to a tool [such as a sander], which com-
PIISES:

an output shaft portion of a motor having a rotational axis

and an eccentric portion deviating from said rotational
axis;

a vibratory arm vibratably supported at a predetermined

position and holding said tool at its one end; and

connecting section of the other end of said vibratory arm
with said eccentric portion formed i1n shape of two
crotches, said eccentric portion and said vibratory arm
being connected to each other in such a manner that
said eccentric portion 1s 1serted between said two
crotches of said vibratory arm, thereby rotational
movement of said output shaft portion of said motor
being converted into vibrational movement of said
vibratory arm, said connecting section having a first
contact portion formed on the outer circumierential
surface of said eccentric portion and second contact
portions respectively formed on the inside surface of
cach of said two crotches, said second contact portions
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comprising half pillar like projections of which axes are
extended perpendicularly to the axial direction of said
vibratory arm, and each of said half pillar like projec-
tions contacts said first contact portion, and at least one
of said first contact portion and each of said second
contact portions comprising a curved surface of which
a contour curves on a plane perpendicular to said
vibrating axis.
12. Structure of drive section of a power tool for giving
a swinging motion to a tool [such as a sander], which
COMPrises:

an output shaft portion of a motor having a rotational axis
and an eccentric portion deviating from said rotational
axis;

a vibratory arm vibratably supported at a predetermined
position and holding said tool at its one end; and

connecting section of the other end of said vibratory arm
with said eccentric portion formed i1n shape of two
crotches, said eccentric portion and said vibratory arm
being connected to each other in such a manner that
said eccentric portion 1s inserted between said two
crotches of said vibratory arm, thereby rotational
movement of said output shaft portion of said motor
being converted into vibrational movement of said
vibratory arm, said connecting section having a first
contact portion formed on the outer circumferential
surface of said eccentric portion and second contact
portions respectively formed on the inside surface of
cach of said two crotches, said first contact portion
comprising an outer circumierential surface of which a
central part 1s raised 1n its radial direction so as to form
said curved surface, and the top of said curved surface
contacts said second contact portions, and at least one
of said first contact portion and each of said second
contact portions comprising a curved surface of which
a contour curves on a plane perpendicular to said
vibrating axis.

13. A power tool comprising.

a housing;

a motor disposed in the housing;

a working member for engaging a workpiece;

a shaft driven by the motor, the shaft having a rotational
axis and an eccentric portion offset from the rotational
axis; and

an arm driven by the shaft and drivingly connected to the
working member, the arm being pivotable about a
vibrating axis and having one end formed in the shape
of a fork with a pair of prongs, the vibrating axis being
generally perpendicular to the rotational axis,

wherein the eccentric portion is received between the patr
of prongs such that a first contact portion on the
eccentric portion engages a second contact portion on
the prongs to convert rotational movement of the shaft
about the rotational axis into pivotal movement of the
arm about the vibrating axis to pivor the working
member about the vibrating axis, and wherein at least
one of the first and second contact portions has a
curved surface of which a contour curves on a plane
generally perpendicular to the vibrating axis.

14. The power tool of claim 13 wherein the second contact

portion comprises.

a pair of circumferential projections, each circumferential
projection being located at a corresponding prong and
forming a part of the curved surface with an axis
generally parallel to the vibratory axis.
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15. The power tool of claim 13 wherein the first contact
POFILONn COMpPrises.

an outer circumferential surface of the ecceniric portion,
the outer circumjferential surface having a radially
extended central part to form the curved surface.

16. The power tool of claim 13 further comprising.

a bearing attached to the eccentric portion, the bearing
having an outer circumferential surface forming the
first contact surface.

17. The power tool of claim 16 wherein the bearing outer
ctrcumferential surface has a radially extended cenitral part
o form the curved surface.

18. A sander comprising:

a housing;
a motor disposed in the housing;
a working member for holding a piece of sand paper;

a shaft driven by the motor, the shaft having a rotational
axis and an ecceniric portion offset from the rotational
axis; and

an arm driven by the shaft and drivingly connected to the
working member, the arm being pivotable about a
vibrating axis and having one end formed in the shape
of a fork with a pair of prongs, the vibrating axis being
generally perpendicular to the rotational axis,

wherein the eccentric portion is recetved between the pair
of prongs such that a first contact portion on the
eccentric portion engages a second contact portion on
the prongs to convert rotattonal movement of the shaft
abouit the rotational axis into pivoial movement of the
arm about the vibrating axis to pivot the working
member about the vibrating axis, and wherein at least
one of the first and second contact portions has a
curved surface of which a contour curves on a plane
generally perpendicular to the vibrating axis.

19. The sander of claim 18 wherein the second coniact
portion comprises:

a pair of circumferential projections, each circumfereniial
projection being located at a corresponding prong and
forming a part of the curved surface with an axis
generally parallel to the vibratory axis.

20. The sander of claim 18 wherein the first contact

portion comprises:

an outer circumferential surface of the ecceniric portion,
the outer circumjerential surface having a radially
extended central part to form the curved surface.

21. The sander of claim 18 further comprising:

a bearing attached to the eccentric poriion, the bearing
having an outer circumferential surface forming the
first contact surface.

22. The sander of claim 21 wherein the bearing outer
ctrcumjferential surface has a radially extended central part
o form the curved surface.

23. A drive section for a power tool including a housing,
a motor disposed in the housing, and a working member for
engaging a workpiece, the drive section comprising.

a shaft driven by the motor, the shaft having a rotational

axts and an eccentric portion offset from the rotational
axis; and
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an arm driven by the shaft and drivingly connected to the
working member, the arm being pivotable about a
vibrating axis and having one end formed in the shape
of a fork with a pair of prongs, the vibrating axis being
generally perpendicular to the rotational axis,

wherein the eccentric portion is received between the pair
of prongs such that a first contact portion on the
eccentric portion engages a second contact portion on
the prongs to convert rotational movement of the shaft
about the rotational axis into pivotal movement of the
arm about the vibrating axis to pivot the working
member about the vibrating axis, and wherein at least
one of the first and second contact portions has a
curved surface of which a contour curves on a plane
generally perpendicular to the vibrating axis.

24. The drive section of claim 23 wherein the second

contact portion comprises.

a pair of circumferential projections, each circumferential
projection being located at a corresponding prong and
forming a part of the curved surface with an axis
generally parallel to the vibratory axis.

25. The drive section of claim 23 wherein the first contact

PpOrtion comprises.

an outer circumjferential surface of the eccentric portion,
the outer circumferential surface having a radially
extended ceniral part to form the curved surface.

26. The drive section of claim 23 further comprising:

a bearing attached to the ecceniric portion, the bearing
having an oufter circumferential surface forming the
first contact surface.

27. The drive section of claim 26 wherein the bearing
outer circumferential surface has a radially extended central
part to form the curved surface.

28. A power tool comprising:

a housing;

a motor disposed in the housing;

a working member for engaging a workpiece;

a shaft driven by the motor, the shaft having a rotational
axis and an ecceniric portion offset from the rotational
axis; and

an arm driven by the shaft and drivingly connected to the
working member, the arm being pivotable about a
vibrating axis and having one end formed in the shape
of a fork with a pair of prongs, the vibrating axis being
perpendicular to the rotational axis,

wherein the eccentric portion is received between the pair
of prongs such that a first contact portion on the
eccentric portion engages a second contact portion on
the prongs to convert rotational movement of the shaft
about the rotational axts into pivotal movement of the
arm about the vibrating axis to pivot the working
member about the vibrating axis, and wherein at least
one of the first and second contact portions has a

curved surface of which a contour curves on a plane
perpendicular to the vibrating axis.
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