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(54) WORK MACHINE

(57) Workability is improved while achieving down-
sizing. In the vibration reduction mechanism 80 of the
hammer drill 10, the weight member 90 is disposed at a
position overlapping the ring gear 56 in the right-left di-
rection and the up-down direction as viewed from the
front-rear direction in the inner case 72, and the weight
spring 96 is disposed to be shifted downward with respect
to a center of gravity G of the weight member 90 as
viewed from the front-rear direction. Specifically, in the
weight member 90, the spring mounting part 94 to which
the weight spring 96 is mounted and the weight part 92
functioning as a weight part where the center of gravity
G is located are disposed to be shifted in the up-down
direction, and the weight part 92 extends upward from
the spring mounting part 94. As a result, it is possible to
reduce the size of the hammer drill 10 while reducing the
size of the weight member 90.
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Description

Technical Field

[0001] The present invention relates to a working ma-
chine.

Background Art

[0002] In the working machine described in Patent Lit-
erature 1 below, a gear housing is provided in an outer
housing constituting an outer shell of the working ma-
chine. In addition, a power transmission mechanism is
provided in the gear housing, and striking power in the
front-rear direction is applied to a tip tool by the power
transmission mechanism. The working machine includes
a vibration reduction mechanism, and the vibration re-
duction mechanism reduces vibration generated by the
power transmission mechanism. As a result, for example,
workability for the worker can be improved.

Citation List

Patent Literature

[0003] Patent Literature 1: WO 2015/166995

Summary of Invention

Technical Problem

[0004] However, in the above-described working ma-
chine, the vibration reduction mechanism is disposed be-
tween the gear housing and the outer housing. Specifi-
cally, the vibration reduction mechanism is respectively
disposed outside the gear housing in the right-left direc-
tion. Therefore, the size of the working machine tends to
increase.
[0005] The present invention has been made in con-
sideration of the above-described facts, an object of the
present invention is to provide a working machine capa-
ble of improving workability while achieving downsizing.

Solution to Problem

[0006] According to one or more embodiments of the
present invention, a working machine include: a driving
source; a tip tool; a power transmission unit connected
to the driving source and the tip tool, the power transmis-
sion unit including a tubular member having a cylindrical
shape with a first direction as an axial direction, the power
transmission unit being operated by the driving source
to apply striking force in the first direction to the tip tool;
a case that accommodates at least the tubular member;
and a vibration reduction unit that is accommodated in
the case and reduces vibration in the first direction gen-
erated in the case. The vibration reduction unit includes
a guide member extending in the first direction, a weight

member supported by the guide member to be relatively
movable in the first direction, and a biasing member that
biases the weight member in the first direction. The
weight member is disposed to overlap with the tubular
member in a second direction orthogonal to the first di-
rection and a third direction orthogonal to the first direc-
tion and the second direction as viewed in a first direction,
and the biasing member is disposed to be shifted in the
second direction with respect to a center of gravity of the
weight member as viewed in a first direction.
[0007] In the working machine according to one or
more embodiments of the present invention, the power
transmission unit may include a power transmission
member, and as viewed in a first direction, the power
transmission member may extend in the third direction
on one side in the second direction with respect to the
tubular member, and at least a part of the weight member
may be sandwiched in the second direction by the tubular
member and the power transmission member.
[0008] In the working machine according to one or
more embodiments of the present invention, the power
transmission member may be a gear that has the second
direction as an axial direction and transmits rotational
force to the tubular member.
[0009] In the working machine according to one or
more embodiments of the present invention, the weight
member may have a curved surface extending along a
circumferential direction of the tubular member.
[0010] In the working machine according to one or
more embodiments of the present invention, the weight
member may be supported by a pair of the guide mem-
bers disposed apart from each other in the second direc-
tion.
[0011] In the working machine according to one or
more embodiments of the present invention, the biasing
member may be a coil spring attached to the guide mem-
ber.
[0012] In the working machine according to one or
more embodiments of the present invention, a pair of the
vibration reduction units may be provided inside the case,
and the vibration reduction units may be respectively dis-
posed on one side and the other side in the third direction
with respect to the tubular member.
[0013] In the working machine according to one or
more embodiments of the present invention, the weight
member in the pair of vibration reduction units may be
connected by a weight coupling part.
[0014] In the working machine according to one or
more embodiments of the present invention, the vibration
reduction unit may include a holder that supports both
end portions of the guide member in the longitudinal di-
rection, and the holder may be brought into pressure con-
tact with a wall surface of the case by a biasing force of
the biasing member.

Advantageous Effects of Invention

[0015] According to one or more embodiments of the
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present invention, workability can be improved while
achieving downsizing.

Brief Description of Drawings

[0016]

Fig. 1 is a longitudinal cross-sectional view of a ham-
mer drill according to the present embodiment as
viewed from the right side.
Fig. 2 is a perspective view illustrating a state in
which a power transmission mechanism and a vibra-
tion reduction mechanism are accommodated in an
inner case illustrated in Fig. 1 as viewed from diag-
onally rear left.
Fig. 3 is a plan view illustrating a state in which the
power transmission mechanism and the vibration re-
duction mechanism illustrated in Fig. 2 are accom-
modated in the inner case as viewed from above.
Fig. 4 is a cross-sectional view (a cross-sectional
view taken along line 4-4 in Fig. 3) illustrating a state
in which the power transmission mechanism and the
vibration reduction mechanism illustrated in Fig. 3
are accommodated in the inner case as viewed from
the rear side.
Fig. 5 is an enlarged perspective view illustrating a
state in which the vibration reduction mechanism il-
lustrated in Fig. 2 is accommodated in the inner case
as viewed from diagonally rear left.
Fig. 6(A) is an enlarged perspective view illustrating
the vibration reduction mechanism on the right side
illustrated in Fig. 5, and Fig. 6(B) is a side view of
the vibration reduction mechanism illustrated in Fig.
6(A) as viewed from the left side.
Fig. 7(A) is a perspective view illustrating a weight
member of the vibration reduction mechanism illus-
trated in Fig. 6(A), Fig. 7(B) is a side view of the
weight member illustrated in Fig. 6(A) as viewed from
the left side, and Fig. 7(C) is a rear view of the weight
member illustrated in Fig. 6(A) as viewed from the
rear side.
Fig. 8 is a left side view illustrating a first modification
of the vibration reduction mechanism used in the
hammer drill according to the present embodiment.
Fig. 9 is a left side view illustrating a second modifi-
cation of the vibration reduction mechanism used in
the hammer drill according to the present embodi-
ment.
Fig. 10 is a perspective view illustrating a third mod-
ification of the vibration reduction mechanism used
in the hammer drill according to the present embod-
iment as viewed from diagonally rear left.
Fig. 11 is a cross-sectional view corresponding to
Fig. 4 illustrating a state in which the vibration reduc-
tion mechanism illustrated in Fig. 10 is accommo-
dated in the inner case.

Description of Embodiments

[0017] A hammer drill 10 as a working machine accord-
ing to the present embodiment will be described with ref-
erence to Figs. 1 to 7. The hammer drill 10 is configured
as a tool for performing drilling or the like on a workpiece.
Note that arrows UP, FR, and RH appropriately illustrated
in the drawings indicate the upper side, the front side,
and the right side of the hammer drill 10. In the following
description, when explaining by using up-down, front-
rear, and right-left directions, the up-down, front-rear, and
right-left directions of the hammer drill 10 are indicated,
unless otherwise specified. The front-back direction cor-
responds to the first direction of the present invention,
the up-down direction corresponds to the second direc-
tion of the present invention, and the right-left direction
corresponds to the third direction of the present invention.
Further, the lower side corresponds to one side in the
second direction of the present invention. Furthermore,
hatching is appropriately omitted in the drawings for con-
venience.
[0018] As illustrated in Fig. 1, the hammer drill 10 in-
cludes a housing 12, a motor 34 as a driving source ac-
commodated in the housing 12, and a power transmis-
sion mechanism 40 as a power transmission unit that
transmits the driving force of the motor 34 to a tip tool T.
In addition, the hammer drill 10 includes a mode switching
mechanism unit 66, and is configured such that a trans-
mission path to the tip tool T in the power transmission
mechanism 40 is switched by operating a switching lever
67 of the mode switching mechanism unit 66, and the
hammer drill 10 is switched to a hammer mode for ap-
plying a striking force to the tip tool T or a hammer drill
mode for applying a rotational force and a striking force
to the tip tool T. In addition, the hammer drill 10 includes
a pair of right and left vibration reduction mechanisms 80
(see Figs. 2 and 3) as a vibration reduction unit, and the
vibration reduction mechanisms 80 absorb vibration in
the front-rear direction generated when the hammer drill
10 is operated. Hereinafter, each configuration of the
hammer drill 10 will be described.
[0019] (Regarding Housing 12) The housing 12 is
formed in a hollow shape and constitutes an outer shell
of the hammer drill 10. The housing 12 includes a main
body housing 14 and a handle 16 disposed on the rear
side (one side in the front-rear direction) of the main body
housing 14. The main body housing 14 extends in the
front-rear direction, and a rear end portion of the main
body housing 14 protrudes downward. The main body
housing 14 includes a plurality of housing members.
[0020] The handle 16 extends in the up-down direction,
and an upper end portion and a lower end portion of the
handle 16 are connected to the main body housing 14
by a vibration damping mechanism 20, so that the handle
16 is configured to be relatively movable in the front-rear
direction with respect to the main body housing 14. The
vibration damping mechanism 20 includes a hinge con-
nection part 21 that connects the lower end portion of the
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handle 16 to the main body housing 14, and the hinge
connection part 21 is rotatably connected to the rear low-
er end portion of the main body housing 14 with the right-
left direction as the axial direction. The vibration damping
mechanism 20 includes an elastic connection part 22 that
connects the upper end portion of the handle 16 to the
main body housing 14. The elastic connection part 22 is
made of an elastic material such as an elastomer, and
is formed in a tubular and bellows shape whose axial
direction is the front-rear direction, and both end portions
of the elastic connection part 22 in the front-rear direction
are integrally formed with the handle 16 and the main
body housing 14.
[0021] In addition, the vibration damping mechanism
20 includes a vibration damping spring 23 configured as
a compression coil spring, and the vibration damping
spring 23 is disposed in the elastic connection part 22
and biases the handle 16 and the main body housing 14
outward in the front-rear direction. Furthermore, the vi-
bration damping mechanism 20 includes a stopper mech-
anism (not illustrated), and the handle 16 is held in a non-
press position illustrated in Fig. 1. In addition, the handle
16 is configured to be displaced from the non-press po-
sition to the front side by pushing the handle 16 to the
front side at the time of machining the workpiece.
[0022] An intermediate portion of the handle 16 in the
up-down direction is configured as a grip part 16A gripped
by an operator. A trigger 26 is provided at the upper por-
tion of the grip part 16A. The trigger 26 is formed in a
substantially long block shape extending in the up-down
direction and is exposed to the front side from the grip
part 16A in an operable manner. A lower end portion of
the trigger 26 is rotatably connected to the handle 16 with
the right-left direction as an axial direction, and the trigger
26 is configured to be pulled rearward. In the handle 16,
a switch 28 is provided on the rear side of the trigger 26.
When the operator pulls the trigger 26, the switch 28 is
turned on. The switch 28 is electrically connected to a
controller 30 provided at the lower end portion of the main
body housing 14, and outputs an output signal corre-
sponding to the operation state of the trigger 26 to the
controller 30.
[0023] A power cord 32 is provided at a lower end por-
tion of the handle 16, and the power cord 32 extends
downward from the handle 16 to be connectable to a
commercial power source. The power cord 32 is electri-
cally connected to the controller 30, and power is supplied
from a commercial power source to the controller 30 via
the power cord 32.
[0024] (Regarding Motor 34) The motor 34 is config-
ured as a three-phase brushless motor, accommodated
in the lower portion of the main body housing 14, and
disposed on the front side of the controller 30. The motor
34 includes a drive shaft 34A whose axial direction is the
up-down direction, a substantially cylindrical rotor 34B
fixed to the drive shaft 34A, and a substantially cylindrical
stator 34C disposed radially outside the rotor 34B. A low-
er end portion of the drive shaft 34A is rotatably supported

by a bearing 35, and an upper end side portion of the
drive shaft 34Ais rotatably supported by a bearing 36. A
pinion gear 34A1 is formed at an upper end portion of
the drive shaft 34A. The motor 34 is electrically connected
to the controller 30 and is driven under the control of the
controller 30.
[0025] (Regarding Power Transmission Mechanism
40) The power transmission mechanism 40 includes a
crank mechanism unit 42, a rotation mechanism unit 47,
and a power applying mechanism unit 53. The power
transmission mechanism 40 is accommodated in an in-
ner case 72 as a case, and the inner case 72 is accom-
modated in an upper portion of the main body housing
14. In the power transmission mechanism 40, the crank
mechanism unit 42 and the rotation mechanism unit 47
constitute a lower portion of the power transmission
mechanism 40, the power applying mechanism unit 53
constitutes an upper portion of the power transmission
mechanism 40, and the crank mechanism unit 42 and
the rotation mechanism unit 47 are arranged side by side
in the front-rear direction. Hereinafter, the configuration
of the inner case 72 will be described first, and then each
configuration of the power transmission mechanism 40
will be described.
[0026] (Regarding Inner Case 72) As shown in Figs. 1
to 5, the inner case 72 includes a case body 73 and a
case cover 74, and the case cover 74 is assembled to
the case body 73 to form the inner case 72. A rear portion
of the case body 73 is configured as a gear case part
73A, and the gear case part 73A is formed in a substan-
tially recessed shape that is opened upward. The front
portion of the case body 73 is configured as a tubular
case part 73B, and the tubular case part 73B is formed
in a substantially cylindrical shape with the front-rear di-
rection as the axial direction and extends forward from
the upper portion of the gear case part 73A. The case
cover 74 is formed in a substantially plate shape with the
up-down direction as a plate thickness direction and is
assembled to an upper opening of the gear case part
73A to close the opening. The bearing 36 supporting the
drive shaft 34A of the motor 34 described above is fixed
to a bottom wall of the gear case part 73A, and the pinion
gear 34A1 of the drive shaft 34A is disposed in the lower
end portion of the gear case part 73A.
[0027] (Regarding Crank Mechanism Unit 42) As
shown in Fig. 1, the crank mechanism unit 42 is accom-
modated in the rear portion of the gear case part 73A.
The crank mechanism unit 42 includes a crankshaft 43
and a crank gear 44. The crankshaft 43 is formed in a
substantially bottomed cylindrical shape that is opened
downward, is disposed on the rear side of the pinion gear
34A1 of the motor 34, and a lower end portion of the
crankshaft 43 is fixed to the bottom wall of the gear case
part 73A. The crank gear 44 is formed in a substantially
cylindrical shape whose axial direction is the up-down
direction and is rotatably supported by the crankshaft 43
via a bearing 45. A gear portion is formed on an outer
periphery of a lower end portion of the crank gear 44,
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and the gear portion is meshed with the pinion gear 34A1
of the motor 34. A connection shaft 44A protruding up-
ward is provided at an upper end portion of the crank
gear 44, and the connection shaft 44A is disposed at a
position eccentric to the center of the crankshaft 43.
[0028] (Regarding Rotation Mechanism 47) As illus-
trated in Figs. 1 and 4, the rotation mechanism unit 47 is
accommodated in the front portion of the gear case part
73A. The rotation mechanism unit 47 includes a rotating
shaft 48 and a transmission gear 50 as a power trans-
mission member. The rotating shaft 48 is formed in a
substantially columnar shape with the up-down direction
as the axial direction, is disposed on the front side of the
pinion gear 34A1 of the motor 34, and a lower portion of
the rotating shaft 48 is rotatably supported by the bottom
wall of the gear case part 73A via a bearing 49. A ring
gear 48A is formed at the upper end portion of the rotating
shaft 48.
[0029] The transmission gear 50 is formed in a sub-
stantially disk shape with the up-down direction as the
plate thickness direction and is integrally and rotatably
connected to an upper end side portion of the rotating
shaft 48. The transmission gear 50 includes a slip clutch
51, and the transmission gear 50 and the rotating shaft
48 are connected by the slip clutch 51. Specifically, a
recessed portion opened downward is formed on a lower
surface of the transmission gear 50, and the slip clutch
51 is disposed in the recessed portion to connect the
transmission gear 50 and the rotating shaft 48. A gear
portion is formed on an outer periphery of the transmis-
sion gear 50, and the gear portion is meshed with the
pinion gear 34A1 of the motor 34. In addition, when a
rotational torque of a predetermined value or more acts
on the slip clutch 51, the connection state between the
rotating shaft 48 and the transmission gear 50 by the slip
clutch 51 is released. That is, the slip clutch 51 is config-
ured as a so-called torque limiter mechanism and is con-
figured to prevent the motor 34 from being overload by
the slip clutch 51. In addition, the transmission gear 50
constitutes the outermost shape portion of the power
transmission mechanism 40 in the right-left direction.
That is, in the power transmission mechanism 40, the
transmission gear 50 is configured as the largest member
in the right-left direction. As a result, the maximum di-
mension of the inner case 72 (gear case part 73A) in the
right-left direction is set by the diameter of the transmis-
sion gear 50.
[0030] (Regarding Power Applying Mechanism Unit
53) As illustrated in Figs. 1 to 4, the power applying mech-
anism unit 53 includes a cylinder 54, a retainer sleeve
55, a ring gear 56 as a tubular member, a clutch 58, a
piston 60, a strike element 63, and an intermediate ele-
ment 64.
[0031] The cylinder 54 and the retainer sleeve 55 are
formed in a substantially cylindrical shape whose axial
direction is the front-rear direction and are coaxially dis-
posed. In addition, the front end portion of the cylinder
54 is fitted into the rear end portion of the retainer sleeve

55, and the cylinder 54 and the retainer sleeve 55 are
connected to rotate integrally. The cylinder 54 and the
retainer sleeve 55 are accommodated in the upper por-
tion of the gear case part 73A of the inner case 72 and
the tubular case part 73B. More specifically, the rear end
portion of the cylinder 54 is disposed on the upper side
of the rotation mechanism unit 47 and on the front side
of the connection shaft 44A in the crank mechanism unit
42. On the other hand, the front end portion of the retainer
sleeve 55 protrudes further forward than the inner case
72. The cylinder 54 and the retainer sleeve 55 are rotat-
ably supported by the inner case 72 and the main body
housing 14 via bearings. Further, the tip tool T is attached
to the front end portion of the retainer sleeve 55 and pro-
trudes forward from the front end portion of the main body
housing 14.
[0032] The ring gear 56 is formed in a substantially
cylindrical shape whose axial direction is the front-rear
direction, is externally inserted into a rear end side portion
of the cylinder 54, and is rotatably supported by the cyl-
inder 54. Specifically, the ring gear 56 is disposed on the
upper side of the transmission gear 50 and is accommo-
dated in the gear case part 73A. A ring gear 56A is formed
at a rear end portion of the ring gear 56, and the ring gear
56A is meshed with the ring gear 48A of the rotating shaft
48 in the rotation mechanism unit 47. Note that the rear
end portion of the ring gear 56 is bent in a substantially
crank shape radially outward and protrudes radially out-
ward as compared with the other portion of the ring gear
56 in a longitudinal cross-sectional view. The axis AL1
of the transmission gear 50 described above passes
through the axis AL2 of the ring gear 56 (cylinder 54).
Further, the outermost diameter dimension of the ring
gear 56 is set to be smaller than the diameter of the trans-
mission gear 50 (see Fig. 4), and the ring gear 56 con-
stitutes the outermost shape portion in the right-left di-
rection in the upper portion (power applying mechanism
unit 53) of the power transmission mechanism 40.
[0033] The clutch 58 is formed in a substantially cylin-
drical shape whose axial direction is the front-rear direc-
tion, and is externally inserted into the cylinder 54 on the
rear side of the ring gear 56. The clutch 58 is spline-fitted
to the cylinder 54. That is, the clutch 58 is connected to
the cylinder 54 to rotate integrally and relatively movable
in the front-rear direction. The front end portion of the
clutch 58 is disposed radially inside the rear end portion
of the ring gear 56 and is engaged with the ring gear 56
in the circumferential direction. Thus, the driving force of
the motor 34 is transmitted to the cylinder 54 by the ro-
tation mechanism unit 47, the ring gear 56, and the clutch
58, and the cylinder 54 and the retainer sleeve 55 rotate
to apply the rotational force to the tip tool T. On the other
hand, when the clutch 58 is moved rearward by the mode
switching mechanism unit 66 to be described later, the
engagement state between the clutch 58 and the ring
gear 56 is released, and the transmission of the driving
force from the rotation mechanism unit 47 to the cylinder
54 is cut off.
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[0034] As shown in Fig. 1, the piston 60 is formed in a
substantially bottomed cylindrical shape that is opened
rearward and is inserted into the rear portion of the cyl-
inder 54 to be relatively movable in the front-rear direc-
tion. Further, the piston 60 is provided with a piston con-
nection shaft 61 whose axial direction is the up-down
direction. A front end portion of a piston rod 62 extending
in the front-rear direction is rotatably connected to the
piston connection shaft 61, and a rear end portion of the
piston rod 62 is rotatably connected to the connection
shaft 44A of the crank mechanism unit 42. Thus, the driv-
ing force of the motor 34 is transmitted to the piston 60
by the crank mechanism unit 42 and the piston rod 62,
and the piston 60 reciprocates in the front-rear direction.
[0035] The strike element 63 is formed in a substan-
tially columnar shape whose axial direction is the front-
rear direction and is inserted into the cylinder 54 to be
relatively movable in the front-rear direction. The strike
element 63 is disposed apart from the front side of the
piston 60, and a space between the piston 60 and the
strike element 63 in the cylinder 54 is configured as an
air chamber 54A.
[0036] The intermediate element 64 is formed in a sub-
stantially cylindrical shape whose axial direction is the
front-rear direction and is inserted into the retainer sleeve
55 to be relatively movable in the front-rear direction. The
intermediate element 64 is disposed adjacent to the front
side of the strike element 63. As a result, the piston 60
moves forward and the pressure in the air chamber 54A
increases, so that the strike element 63 and the interme-
diate element 64 move forward and a striking force along
the front-rear direction is applied to the tip tool T.
[0037] (Regarding Mode Switching Mechanism Unit
66) The mode switching mechanism unit 66 includes the
switching lever 67 and a switching arm 69.
[0038] The switching lever 67 is formed in a substan-
tially bottomed cylindrical shape that is opened down-
ward, is disposed at the rear end portion of the main body
housing 14, and is exposed to be operable upward from
the main body housing 14. A lever shaft 68 is fixed to a
central portion of the switching lever 67, and the lever
shaft 68 is formed in a substantially cylindrical shape
whose axial direction is the up-down direction and pro-
trudes downward from the switching lever 67. The lever
shaft 68 is rotatably supported by the case cover 74 of
the inner case 72.
[0039] The switching arm 69 is formed in a substan-
tially elongated shape extending in the front-rear direc-
tion. A front end portion of the switching arm 69 is con-
nected to the clutch 58 of the power applying mechanism
unit 53, and a rear end portion of the switching arm 69
is connected to the lever shaft 68 via an arm connection
shaft 70. The arm connection shaft 70 is disposed at a
position eccentric to the central axis of the lever shaft 68.
Accordingly, when the switching lever 67 rotates, the
switching arm 69 is displaced in the front-rear direction.
Specifically, in the hammer drill mode of the hammer drill
10, the switching arm 69 is disposed at the position illus-

trated in Fig. 1, and the ring gear 56 and the clutch 58
are engaged with each other. On the other hand, although
not illustrated, in the hammer mode of the hammer drill
10, by rotating the switching lever 67, the switching arm
69 is displaced rearward, and the engagement state be-
tween the ring gear 56 and the clutch 58 is released.
[0040] (Regarding Vibration Reduction Mechanism
80) As shown in Figs. 3 and 4, the pair of right and left
vibration reduction mechanisms 80 is respectively ac-
commodated in both end portions of the gear case part
73A of the inner case 72 in the right-left direction. Spe-
cifically, the pair of right and left vibration reduction mech-
anisms 80 is accommodated in the space S on the upper
side of the transmission gear 50 in the gear case part
73A and on both sides of the ring gear 56 in the right-left
direction. The pair of right and left vibration reduction
mechanisms 80 is configured to be bilaterally symmetri-
cal with respect to the center portion of the inner case 72
in the right-left direction. Therefore, in the following de-
scription, the vibration reduction mechanism 80 on the
right side will be described, and the description of the
vibration reduction mechanism 80 on the left side will be
appropriately omitted.
[0041] As illustrated in Figs. 2 to 7, the vibration reduc-
tion mechanism 80 includes a pair of front and rear hold-
ers 82, an upper guide shaft 84 and a lower guide shaft
86 as guide members, a weight member 90, and a pair
of front and rear weight springs 96 as biasing members.
[0042] (Regarding Holder 82) The pair of holders 82 is
formed in a substantially rectangular plate shape with the
front-rear direction as the plate thickness direction and
the up-down direction as the longitudinal direction, and
constitutes both end portions of the vibration reduction
mechanism 80 in the front-rear direction. The lower end
portion of the holder 82 is engaged with the inner case
72 in the front-rear direction and the right-left direction,
and the upper end portion of the holder 82 is engaged
with the case cover 74 in the front-rear direction and the
right-left direction to be fixed to the inner case 72. The
front holder 82 is biased forward by the front weight spring
96 to be described later, and the rear holder 82 is biased
rearward side by the rear weight spring 96, so that the
pair of holders 82 is brought into pressure contact with
the wall surface of the case body 73. Thus, the fixed state
of the holders 82 (vibration reduction mechanism 80) is
maintained.
[0043] A pair of right and left upper bearing parts 82A
is formed at upper portions of the pair of front and rear
holders 82. The upper bearing part 82A is formed in a
substantially cylindrical shape with the front-rear direc-
tion as the axial direction and protrudes inward in the
front-rear direction from the holder 82. Lower bearing
parts 82B are formed at lower portions of the pair of hold-
ers 82. Similarly to the upper bearing part 82A, the lower
bearing part 82B is formed in a substantially cylindrical
shape with the front-rear direction as the axial direction
and protrudes inward in the front-rear direction from the
holder 82. When viewed from the front-rear direction, the
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positions of the upper bearing part 82A and the lower
bearing parts 82B in the right-left direction are set such
that the lower bearing part 82B is disposed between the
pair of right and left upper bearing parts 82A.
[0044] (Regarding Upper Guide Shaft 84 and Lower
Guide Shaft 86) The upper guide shaft 84 and the lower
guide shaft 86 are formed in a substantially cylindrical
shape with the front-rear direction as the axial direction.
Further, both end portions in the longitudinal direction of
the upper guide shaft 84 are fitted into the upper bearing
parts 82A on the outer side (that is, the right side) in the
right-left direction of the holder 82, and the upper guide
shaft 84 is held by the pair of front and rear holders 82.
Further, both end portions in the longitudinal direction of
the lower guide shaft 86 are fitted into the lower bearing
part 82B of the holder 82, and the lower guide shaft 86
is held by the pair of front and rear holders 82. That is,
the lower guide shaft 86 is disposed closer to the inner
side (the ring gear 56 side) in the right-left direction than
the upper guide shaft 84. The upper guide shaft 84 is
disposed slightly lower than the axis AL2 of the ring gear
56 as viewed in the front-rear direction. Ring-shaped
dampers 88 are externally fitted on both end portions of
the upper guide shaft 84 in the front-rear direction. The
ring-shaped damper 88 is made of an elastic material
such as rubber and is configured as a member that alle-
viates a collision between the weight member 90 to be
described later and the upper bearing parts 82A of the
holder 82.
[0045] (Regarding Weight Member 90) The weight
member 90 includes a weight part 92 constituting an up-
per portion of the weight member 90 and a spring mount-
ing part 94 constituting a lower portion of the weight mem-
ber 90.
[0046] The weight part 92 is formed in a substantially
inverted T-shaped block shape when the right-left direc-
tion is defined as a thickness direction and when viewed
from the right-left direction. An upper guide hole 92A is
formed to penetrate the lower end portion of the weight
part 92 in the front-rear direction. Then, the upper guide
shaft 84 is inserted into the upper guide hole 92A, and
the weight part 92 is supported by the upper guide shaft
84 to be relatively movable in the front-rear direction. In
addition, the center of gravity G (see Fig. 4) of the weight
member 90 is disposed at a position overlapping the
weight part 92 when viewed from the front-rear direction.
Specifically, the center of gravity G of the weight member
90 is located in the vicinity of the upper guide hole 92A
when viewed from the front-rear direction.
[0047] The spring mounting part 94 is formed in a plate
shape with the front-rear direction as a plate thickness
direction and extends downward from a center portion of
the weight part 92 in the front-rear direction. In addition,
the spring mounting part 94 is formed with a pair of front
and rear mounting tubular parts 94A for mounting the
weight spring 96 to be described later. The mounting tu-
bular part 94A is formed in a cylindrical shape with the
front-rear direction as the axial direction and protrudes

outward in the front-rear direction from the spring mount-
ing part 94. The inside of the mounting tubular part 94A
is configured as a lower guide hole 94B, and the lower
guide hole 94B penetrates in the front-rear direction so
that the inside of the pair of front and rear mounting tu-
bular parts 94A communicates with each other. Then,
the lower guide shaft 86 is inserted into the lower guide
hole 94B, and the spring mounting part 94 is supported
by the lower guide shaft 86 to be relatively movable in
the front-rear direction. As a result, in the weight member
90, the spring mounting part 94 for mounting the weight
spring 96 and the weight part 92 functioning as a weight
part are disposed to be shifted in the up-down direction.
[0048] Here, the weight member 90 is disposed close
to the right side of the ring gear 56, and substantially the
entire weight member 90 and the ring gear 56 overlap in
the right-left direction (see Fig. 4). Specifically, the upper
end of the weight member 90 is disposed lower than the
uppermost end of the ring gear 56, and the lower end of
the weight member 90 is disposed slightly lower than the
lowermost end of the ring gear 56. In addition, the position
of the weight member 90 in the front-rear direction is set
such that the entire weight member 90 overlaps the trans-
mission gear 50 when viewed from above.
[0049] Furthermore, the outer shape of the spring
mounting part 94 is formed in a substantially circular
shape centered on the lower guide hole 94B when viewed
from the front-rear direction, and the outer peripheral sur-
face of the weight part 92 and the outer peripheral surface
of the spring mounting part 94 are smoothly connected.
Specifically, a curved surface 90A is formed on an inner
surface (that is, the left side surface facing the ring gear
56 in the radial direction) in the right-left direction of the
weight member 90. The curved surface 90A is curved in
an arc shape centered on the axis AL2 of the ring gear
56 when viewed from the front-rear direction, is formed
at the lower portion of the weight part 92 and the upper
portion of the spring mounting part 94, and is smoothly
connected to the lower surface of the spring mounting
part 94.
[0050] That is, in the weight member 90, a part of the
spring mounting part 94 is disposed to be extended to
the left side of the weight part 92 and bite into the space
S between the ring gear 56 and the transmission gear
50. In other words, the weight member 90 extends in the
up-down direction along the circumferential direction of
the ring gear 56 on the right side of the ring gear 56. As
a result, the outermost shape part (the part where the
ring gear 56A is formed) of the ring gear 56 and a part
of the weight member 90 overlap each other in the up-
down direction. A side surface 90B on the outer side in
the right-left direction of the weight member 90 is formed
in a planar shape along a surface orthogonal to the right-
left direction and is smoothly connected to the lower sur-
face of the spring mounting part 94. The side surfaces
90B of the weight member 90 are disposed close to the
right and left side surfaces of the gear case part 73 A.
[0051] (Regarding Weight Spring 96) The pair of front
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and rear weight springs 96 is configured as a compres-
sion coil spring. The weight spring 96 is disposed on the
outer side in the front-rear direction of the spring mount-
ing part 94 in the weight member 90 and is attached to
the lower guide shaft 86 on the lower side. Specifically,
the rear end portion of the front weight spring 96 is ex-
trapolated to the front mounting tubular part 94A, and the
front end portion of the front weight spring 96 is extrap-
olated to the lower bearing part 82B of the front holder
82. On the other hand, the front end portion of the rear
weight spring 96 is extrapolated to the mounting tubular
part 94A on the rear side, and the rear end portion of the
rear weight spring 96 is extrapolated to the lower bearing
part 82B of the rear holder 82. As a result, the weight
spring 96 is disposed at a position shifted downward with
respect to the weight part 92 (the center of gravity G of
the weight member 90). In other words, the center AL3
of the weight spring 96 is disposed at a position different
from the center of gravity G of the weight member 90 as
viewed in the front-rear direction. In other words, the cent-
er of gravity G of the weight member 90 is disposed out-
side the disposition range of the weight spring 96 as
viewed in the front-rear direction. Further, although the
lower guide shaft 86 is inserted through the weight spring
96, a gap corresponding to the thickness of the mounting
tubular part 94A and the lower bearing part 82B is pro-
vided in the radial direction between the lower guide shaft
86 and the weight spring 96.
[0052] Then, the front weight spring 96 biases the
spring mounting part 94 rearward, and the rear weight
spring 96 biases the spring mounting part 94 to the front
side, so that the weight member 90 is held in a state of
being located at the center in the front-rear direction of
the upper guide shaft 84 and the lower guide shaft 86.
Note that the radius of the weight spring 96 is set slightly
smaller than the radius of the spring mounting part 94 of
the weight member 90 and is set so that the weight spring
96 does not protrude from the spring mounting part 94
as viewed from the front-rear direction.
[0053] (Functions and Effects) Next, functions and ef-
fects of the present embodiment will be described.
[0054] In the hammer drill mode of the hammer drill
10, the ring gear 56 and the clutch 58 are engaged by
the switching arm 69 of the mode switching mechanism
unit 66. As a result, when the motor 34 is driven by the
pulling operation of the trigger 26 by the operator, the
crank mechanism unit 42 and the rotation mechanism
unit 47 are operated, and the striking force and the rota-
tional force are applied from the power applying mecha-
nism unit 53 to the tip tool T.
[0055] On the other hand, in the hammer mode of the
hammer drill 10, the clutch 58 is displaced rearward by
the switching arm 69 of the mode switching mechanism
unit 66, and the engagement state between the ring gear
56 and the clutch 58 is released. As a result, when the
motor 34 is driven by the pulling operation of the trigger
26 by the operator, the crank mechanism unit 42 is op-
erated, and only the striking force is applied from the

power applying mechanism unit 53 to the tip tool T.
[0056] Then, in either the hammer drill mode or the
hammer mode of the hammer drill 10, the striking force
in the front-rear direction due to the operation of the pow-
er transmission mechanism 40 is applied to the tip tool
T. As a result, the vibration that is generated during op-
eration of the power transmission mechanism 40 is trans-
mitted to the inner case 72.
[0057] Here, in the hammer drill 10, the vibration re-
duction mechanism 80 is provided inside the inner case
72. The vibration reduction mechanism 80 includes the
weight member 90, and the weight member 90 is sup-
ported by the pair of upper and lower guide shafts 84 and
86 to be relatively movable in the front-rear direction.
Further, the weight member 90 is biased in the front-rear
direction by the pair of front and rear weight springs 96.
As a result, the weight member 90 vibrates in the front-
rear direction during operation of the power transmission
mechanism 40, so that vibration energy transmitted to
the inner case 72 can be absorbed by the vibration re-
duction mechanism 80. Therefore, since the vibration
transmitted to the operator is reduced, the workability of
the hammer drill 10 can be improved.
[0058] In the inner case 72, the weight member 90 is
disposed at a position overlapping the ring gear 56 in the
right-left direction and the up-down direction when
viewed from the front-rear direction, and the weight
spring 96 is disposed to be shifted downward with respect
to the center of gravity G of the weight member 90 when
viewed from the front-rear direction. Specifically, in the
weight member 90, the spring mounting part 94 to which
the weight spring 96 is mounted and the weight part 92
functioning as a weight part where the center of gravity
G is located are disposed to be shifted in the up-down
direction, and the weight part 92 extends upward from
the spring mounting part 94. As a result, it is possible to
reduce the size of the hammer drill 10 while reducing the
size of the weight member 90.
[0059] Hereinafter, this point will be described while
being compared with the weight of a comparative exam-
ple. The weight of the comparative example is formed in
a cylindrical shape with the front-rear direction as the
axial direction. That is, the weight of the comparative ex-
ample has a structure in which a weight part functioning
as a weight part and a spring mounting part for mounting
the weight spring 96 are not shifted in the up-down di-
rection. When a weight member of the comparative ex-
ample is movably connected to the upper guide shaft 84
or the lower guide shaft 86 and the weight member of
the comparative example is biased so as to be sand-
wiched from the outside in the front-rear direction by the
pair of front and rear weight springs 96, it is necessary
to increase the size of the weight member in order to
secure the weight of the weight member. For example,
in the weight member of the comparative example, when
the size of the weight member is increased in the radial
direction, it is necessary to increase the size of the inner
case 72 in the right-left direction and the up-down direc-
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tion. Further, for example, in the weight member of the
comparative example, when the size of the weight mem-
ber is increased in the front-rear direction, it is necessary
to increase the size of the inner case 72 in the front-rear
direction. This may increase the size of the hammer drill
10.
[0060] On the other hand, in the present embodiment,
as described above, the weight member 90 is disposed
in the inner case 72 at a position overlapping the ring
gear 56 in the right-left direction and the up-down direc-
tion as viewed from the front-rear direction. In addition,
in the weight member 90, the spring mounting part 94 to
which the weight spring 96 is mounted and the weight
part 92 functioning as a weight part are disposed to be
shifted in the right-left direction. That is, the weight mem-
ber 90 can be extended in the up-down direction along
the circumferential direction of the ring gear 56 on the
outside in the right-left direction of the ring gear 56. There-
fore, as compared with the weight member of the above-
described comparative example, the size of the weight
member 90 can be reduced, and the size of the hammer
drill 10 can be reduced. As described above, workability
can be improved while downsizing the hammer drill 10.
[0061] As another comparative example, a configura-
tion in which the vibration reduction mechanism 80 is
provided outside the inner case 72 is considered. In an-
other comparative example, since the wall surface of the
inner case 72 is interposed between the space in the
inner case 72 in which the power transmission mecha-
nism 40 is accommodated and the space in which the
vibration reduction mechanism 80 is accommodated, it
is difficult to dispose the weight member 90 so as to over-
lap the ring gear 56 in the up-down direction and the right-
left direction. In addition, since an outer wall is separately
provided outside the space in which the vibration reduc-
tion mechanism 80 is accommodated, the size of the
hammer drill 10 may be increased. On the other hand,
in the present embodiment, since both the vibration re-
duction mechanism 80 and the power transmission
mechanism 40 are accommodated in the inner case 72,
the weight member 90 can be disposed so as to overlap
the ring gear 56 in the up-down direction and the right-
left direction, and it is not necessary to provide an outer
wall other than the inner case 72, and thus the hammer
drill 10 can be downsized.
[0062] Further, in the weight member 90, the weight
part 92 is disposed outside the ring gear 56 (cylinder 54)
in the right-left direction, and the spring mounting part 94
is disposed at the lower side of the weight part 92. Spe-
cifically, when viewed from the front-rear direction, the
weight part 92 where the center of gravity G of the weight
member 90 is located is disposed slightly lower than the
axis AL2 of the ring gear 56 (cylinder 54), and the spring
mounting part 94 is disposed at the lower side of the
weight part 92. As a result, as compared with a configu-
ration in which the positions of the weight part 92 and the
spring mounting part 94 are inverted in the up-down di-
rection in the weight member 90, the center of gravity G

of the weight member 90 can be disposed near the axis
AL2 in the up-down direction. That is, as compared with
a configuration in which the weight part 92 is movably
connected to the lower guide shaft 86 and the spring
mounting part 94 is movably connected to the upper
guide shaft 84, the amount of offset in the up-down di-
rection of the center of gravity G of the weight member
90 from the axis AL2 can be reduced. As a result, the
center of gravity G of the weight member 90 can be dis-
posed on the outer side in the right-left direction of the
cylinder 54 accommodating the piston 60 and the strike
element 63 that apply the striking force in the front-rear
direction to the tip tool T. Therefore, the vibration reduc-
tion effect of the vibration reduction mechanism 80 can
be enhanced.
[0063] The power transmission mechanism 40 in-
cludes the transmission gear 50. When viewed from the
front-rear direction, the transmission gear 50 extends in
the right-left direction below the ring gear 56, and at least
a part of the weight member 90 is sandwiched by the ring
gear 56 and the transmission gear 50 in the right-left di-
rection. Specifically, the spring mounting part 94 of the
weight member 90 is extended toward the ring gear 56
from the weight part 92, and the extended part is sand-
wiched by the ring gear 56 and the transmission gear 50
in the up-down direction. As a result, a portion between
the ring gear 56 and the transmission gear 50 in the space
S of the gear case part 73A can be utilized to dispose a
part of the spring mounting part 94 and the weight spring
96. Therefore, it is possible to prevent the weight spring
96 from protruding outward in the right-left direction from
the weight member 90 while securing the diameter
(spring diameter) of the weight spring 96.
[0064] The curved surface 90A is formed on the inner
surface in the right-left direction of the weight member
90, and the curved surface 90A is formed in an arc shape
extending along the circumferential direction of the ring
gear 56. This makes it possible to secure the weight of
the weight member 90 while disposing the weight mem-
ber 90 close to the ring gear 56. As a result, it is possible
to effectively contribute to downsizing of the size of the
weight member 90 in the right-left direction.
[0065] The weight member 90 is supported by the pair
of upper and lower guide shafts 84 and 86 so as to be
relatively movable in the front-rear direction. As a result,
the weight member 90 can be disposed along the cir-
cumferential direction of the ring gear 56 while stabilizing
the posture of the weight member 90.
[0066] The weight spring 96 is a compression coil
spring mounted on the lower guide shaft 86. As a result,
the weight member 90 can be biased in the front-rear
direction by the weight spring 96 while stabilizing the pos-
ture of the weight spring 96 by the lower guide shaft 86.
[0067] In the hammer drill 10, a pair of right and left
vibration reduction mechanisms 80 is provided in the in-
ner case 72, and the vibration reduction mechanisms 80
are disposed on both sides in the right-left direction with
respect to the ring gear 56. Thus, the vibration transmitted
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to the inner case 72 during the operation of the power
transmission mechanism 40 can be absorbed in a bal-
anced manner by the pair of vibration reduction mecha-
nisms 80.
[0068] In addition, the vibration reduction mechanism
80 includes a pair of front and rear holders 82 that support
both end portions in the longitudinal direction of the upper
guide shaft 84 and the lower guide shaft 86, and the hold-
er 82 is brought into pressure contact with the gear case
part 73A in the inner case 72 by the biasing force of the
weight spring 96. As a result, the fixed state of the holder
82 to the inner case 72 can be favorably maintained by
utilizing the biasing force of the weight spring 96 that
biases the weight member 90 in the front-rear direction.
[0069] In addition, since the vibration reduction mech-
anism 80 is also disposed in the inner case 72 in which
the power transmission mechanism 40 is accommodat-
ed, the power transmission mechanism 40 can also be
maintained when the inner case 72 is opened for main-
tenance of the power transmission mechanism 40, and
the maintainability of the hammer drill 10 is improved.
Furthermore, since a lubricant such as grease applied to
the power transmission mechanism 40 to lubricate the
power transmission mechanism 40 can be scattered to
the vibration reduction mechanism 80 during driving, the
power transmission mechanism 40 is also lubricated and
is less likely to be worn, and reliability is improved.
[0070] (Modification of the Vibration Reduction Mech-
anism 80) Next, a modification of the vibration reduction
mechanism 80 will be described.
[0071] (First Modification of Vibration Reduction Mech-
anism 80) Hereinafter, the first modification of the vibra-
tion reduction mechanism 80 will be described with ref-
erence to Fig. 8. The first modification of the vibration
reduction mechanism 80 is configured similarly to the
vibration reduction mechanism 80 of the present embod-
iment except for the following points. Note that, in Fig. 8,
the vibration reduction mechanism 80 disposed on the
right side is illustrated, and in Fig. 8, the same reference
numerals are given to parts configured similarly to the
vibration reduction mechanism 80 of the present embod-
iment.
[0072] In the first modification of the vibration reduction
mechanism 80, the upper guide shaft 84 is omitted in the
vibration reduction mechanism 80, and the weight mem-
ber 90 is supported only by the lower guide shaft 86. The
lower guide shaft 86 is formed in a non-circular shape
when viewed from the longitudinal direction thereof. In
the present modification, the lower guide shaft 86 is
formed in a substantially track shape in cross section.
[0073] In the weight member 90, the upper guide hole
92A is omitted, and the lower guide hole 94B is formed
in a long hole shape corresponding to the outer shape
of the lower guide shaft 86. As a result, the weight mem-
ber 90 is connected to the lower guide shaft 86 so as to
be relatively movable in the front-rear direction and rel-
atively non-rotatable.
[0074] Also in the first modification of the vibration re-

duction mechanism 80, similarly to the present embodi-
ment, the weight member 90 can be disposed on the
radially outer side of the ring gear 56 along the circum-
ferential direction of the ring gear 56, the spring mounting
part 94 to which the weight spring 96 is mounted is ex-
tended toward the ring gear 56, so that the weight spring
96 can be disposed below the center of gravity G of the
weight member 90 and toward the ring gear 56. There-
fore, also in the first modification of the vibration reduction
mechanism 80, workability can be improved while down-
sizing the hammer drill 10.
[0075] Further, in the first modification of the vibration
reduction mechanism 80, the upper guide shaft 84 is
omitted in the vibration reduction mechanism 80. There-
fore, it is possible to reduce the number of components
and the number of assembling steps and contribute to
cost reduction of the vibration reduction mechanism 80.
[0076] (Second Modification of Vibration Reduction
Mechanism 80) Hereinafter, the second modification of
the vibration reduction mechanism 80 will be described
with reference to Fig. 9. The second modification of the
vibration reduction mechanism 80 is configured similarly
to the vibration reduction mechanism 80 of the present
embodiment except for the following points. Note that, in
Fig. 9, the vibration reduction mechanism 80 disposed
on the right side is illustrated, and in Fig. 9, the same
reference numerals are given to parts configured simi-
larly to the vibration reduction mechanism 80 of the
present embodiment.
[0077] In the second modification of the vibration re-
duction mechanism 80, the lower guide shaft 86 is omit-
ted in the vibration reduction mechanism 80, and the
weight member 90 is supported only by the upper guide
shaft 84. Similarly to the lower guide shaft 86 in the first
modification of the vibration reduction mechanism 80,
the upper guide shaft 84 is formed in a non-circular shape
when viewed from the longitudinal direction thereof.
[0078] In the weight member 90, the lower guide hole
94B is omitted, and the upper guide hole 92A is formed
in a long hole shape corresponding to the outer shape
of the upper guide shaft 84. As a result, the weight mem-
ber 90 is coupled to the upper guide shaft 84 so as to be
relatively movable in the front-rear direction and relatively
non-rotatable.
[0079] Also in the second modification of the vibration
reduction mechanism 80, similarly to the present embod-
iment, the weight member 90 can be disposed on the
radially outer side of the ring gear 56 along the circum-
ferential direction of the ring gear 56, the spring mounting
part 94 to which the weight spring 96 is mounted is ex-
tended toward the ring gear 56, so that the weight spring
96 can be disposed below the center of gravity G of the
weight member 90 and toward the ring gear 56. There-
fore, also in the second modification of the vibration re-
duction mechanism 80, workability can be improved
while downsizing the hammer drill 10.
[0080] Further, in the second modification of the vibra-
tion reduction mechanism 80, the upper guide shaft 84
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is omitted in the vibration reduction mechanism 80.
Therefore, it is possible to reduce the number of compo-
nents and the number of assembling steps and contribute
to cost reduction of the vibration reduction mechanism
80.
[0081] (Third Modification of Vibration Reduction
Mechanism 80) Hereinafter, the third modification of the
vibration reduction mechanism 80 will be described with
reference to Figs. 10 and 11. The third modification of
the vibration reduction mechanism 80 is configured sim-
ilarly to the vibration reduction mechanism 80 of the
present embodiment except for the following points. Note
that, in Figs. 10 and 11, the same reference numerals
are given to parts configured similarly to the vibration
reduction mechanism 80 of the present embodiment.
[0082] In the third modification of the vibration reduc-
tion mechanism 80, a coupling arm 98 as a weight cou-
pling part for connecting the weight members 90 in the
pair of right and left vibration reduction mechanisms 80
is provided. The coupling arm 98 is disposed on the upper
side of the ring gear 56 and is formed in a substantially
semicircular plate shape that is opened downward along
the circumferential direction of the ring gear 56. Both end
portions in the longitudinal direction of the coupling arm
98 are connected to the upper end of the weight member
90. As a result, in the third modification of the vibration
reduction mechanism 80, the pair of right and left vibra-
tion reduction mechanisms 80 operates integrally.
[0083] Also in the third modification of the vibration re-
duction mechanism 80, similarly to the present embodi-
ment, the weight member 90 can be disposed on the
radially outer side of the ring gear 56 along the circum-
ferential direction of the ring gear 56, the spring mounting
part 94 to which the weight spring 96 is mounted is ex-
tended toward the ring gear 56, so that the weight spring
96 can be disposed below the center of gravity G of the
weight member 90 and toward the ring gear 56. There-
fore, also in the third modification of the vibration reduc-
tion mechanism 80, workability can be improved while
downsizing the hammer drill 10.
[0084] Furthermore, in the third modification of the vi-
bration reduction mechanism 80, the pair of right and left
vibration reduction mechanisms 80 can be integrally op-
erated by the coupling arm 98. In addition, since the right
and left weight members 90 are coupled by the coupling
arms 98, the total weight of the right and left weight mem-
bers 90 can be made heavier than that in the present
embodiment. Therefore, for example, the overall weight
of the weight member 90 can be adjusted in accordance
with the resonance frequency during operation in various
hammer drills. Therefore, it is possible to absorb vibration
generated during operation corresponding to various
hammer drills.

Description of Reference Signs

[0085]

10 Hammer drill (working machine)
34 Motor (driving source)
40 Power transmission mechanism (power trans-

mission unit)
50 Transmission gear (power transmission mem-

ber)
56 Ring gear (tubular member)
72 Inner case (case)
80 Vibration reduction mechanism (vibration reduc-

tion unit)
82 Holder
84 Upper guide shaft (guide member)
86 Lower guide shaft (guide member)
90 Weight member
90A Curved surface
96 Weight spring (biasing member)
98 Coupling arm (weight coupling part)
G Center of gravity of weight member
T Tip tool

Claims

1. A working machine, comprising:

a driving source;
a tip tool;
a power transmission unit connected to the driv-
ing source and the tip tool, the power transmis-
sion unit including a tubular member having a
cylindrical shape with a first direction as an axial
direction, the power transmission unit being op-
erated by the driving source to apply striking
force in the first direction to the tip tool;
a case that accommodates at least the tubular
member; and
a vibration reduction unit that is accommodated
in the case and reduces vibration in the first di-
rection generated in the case, wherein
the vibration reduction unit includes:

a guide member extending in the first direc-
tion;
a weight member supported by the guide
member to be relatively movable in the first
direction; and
a biasing member that biases the weight
member in the first direction,
the weight member is disposed to overlap
with the tubular member in a second direc-
tion orthogonal to the first direction and a
third direction orthogonal to the first direc-
tion and the second direction as viewed in
a first direction, and
the biasing member is disposed to be shift-
ed in the second direction with respect to a
center of gravity of the weight member as
viewed in a first direction.
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2. The working machine according to claim 1, wherein
the power transmission unit includes a power trans-
mission member, and
as viewed in a first direction, the power transmission
member extends in the third direction on one side in
the second direction with respect to the tubular mem-
ber, and at least a part of the weight member is sand-
wiched in the second direction by the tubular mem-
ber and the power transmission member.

3. The working machine according to claim 2, wherein
the power transmission member is a gear that has
the second direction as an axial direction and trans-
mits rotational force to the tubular member.

4. The working machine according to any one of claims
1 to 3, wherein the weight member has a curved
surface extending along a circumferential direction
of the tubular member.

5. The working machine according to any one of claims
1 to 4, wherein the weight member is supported by
a pair of the guide members disposed apart from
each other in the second direction.

6. The working machine according to any one of claims
1 to 5, wherein the biasing member is a coil spring
attached to the guide member.

7. The working machine according to any one of claims
1 to 6, wherein a pair of the vibration reduction units
is provided inside the case, and the vibration reduc-
tion units are respectively disposed on one side and
the other side in the third direction with respect to
the tubular member.

8. The working machine according to claim 7, wherein
the weight member in the pair of vibration reduction
units is connected by a weight coupling part.

9. The working machine according to any one of claims
1 to 8, wherein the vibration reduction unit includes
a holder that supports both end portions of the guide
member in the longitudinal direction, and the holder
is brought into pressure contact with a wall surface
of the case by a biasing force of the biasing member.
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