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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an impact tool
such as a hammer and a hammer drill.

Description of the Related Art

(1st known art)

[0002] Japanese non-examined laid-open Patent Pub-
lication No. 2003-11073 discloses an electric hammer
having a vibration reducing mechanism. This known elec-
tric hammer has a dynamic vibration reducer to reduce
vibration caused in the axial direction of the hammer bit
during hammering operation. The dynamic vibration re-
ducer has a weight that can linearly move under a biasing
force of a coil spring, and the dynamic vibration reducer
reduces vibration of the hammer during hammering op-
eration by the movement of the weight in the axial direc-
tion of the tool bit.
In the known electric hammer, the weight and the coil
spring are disposed within a space having an annular
section between a cylinder and a barrel part that houses
the cylinder.
[0003] In the above-described arrangement and con-
struction, component parts of the dynamic vibration re-
ducer such as the weight and the coil spring need to be
individually mounted to the cylinder or the barrel part.
Thus, in the known electric hammer, further improvement
is required in ease of assembly of the vibration reducing
mechanism.

(2nd known art)

[0004] As another known art, a conventional electric
hammer has a motor which linearly drives a hammer bit
in the axial direction of the hammer bit. In a motor having
a brush holder which is arranged on one end side of the
motor along its axis of rotation and holds carbon brushes
for supplying electric current, a motor cover is removably
mounted for replacement of the carbon brushes which
are consumables. A construction in which a motor hous-
ing for housing a motor is covered with a motor cover on
the side of one axial end of the motor is disclosed, for
example, in Japanese non-examined laid-open Patent
Publication No. 2007-44869.
[0005] The known motor cover is designed and provid-
ed to cover the motor, particularly the brush holder and
its surrounding region, and serves only as a cover.

(3rd known art)

[0006] As further another known art, Japanese non-
examined laid-open Patent Publication No. 2004-174710

discloses a motor-driven power tool according to the pre-
amble of claim 1. In this known power tool according to
the preamble of claim 1, a controller is electrically con-
nected to a driving motor by a plurality of lead wires, and
power is supplied from a power source to the controller
and then to a driving motor via the lead wires. In design
of a power tool of this type, however, a further technique
for improving ease of mounting electrical components
such as a controller is required.

SUMMARY OF THE INVENTION

[0007] Accordingly, it is an object of the invention to
provide a technique that contributes to further improve-
ment of an impact tool.
Particularly, the object of the invention specifically re-
flects the following aspect:

To provide a technique that contributes to improve-
ment in ease of mounting electrical components re-
lating to power supply to a driving motor for driving
a tool bit, in an impact tool.

[0008] Above-described object can be solved by an
invention as claimed in claim 1. A representative impact
tool performs a predetermined hammering operation on
a workpiece by a striking movement of a tool bit in an
axial direction of the tool bit. The impact tool includes a
motor, a tool body, a dynamic vibration reducer and a
driving mechanism part. The motor drives the tool bit.
The tool body houses the motor. The dynamic vibration
reducer reduces vibration of the tool body during ham-
mering operation. The driving mechanism part is driven
by the motor and forcibly drives the dynamic vibration
reducer by applying an external force other than vibration
of the tool body to the dynamic vibration reducer, during
hammering operation. The "predetermined hammering
operation" suitably includes not only a hammering oper-
ation in which the tool bit performs only a linear striking
movement, but an electrical hammering operation in
which the tool bit performs a linear striking movement
and a circumferential rotation.
[0009] When using a hand-held impact tool, in relation
to the technique of forcibly driving the dynamic vibration
reducer by applying an external force other than vibration
of the tool body to the dynamic vibration reducer, a design
vibration value of the impact tool, or a theoretically esti-
mated value of vibration which may be caused in the
impact tool during operation, may be actually outputted
as a lower value than the estimate due to the user’s press-
ing operation by hand. Therefore, the dynamic vibration
reducer is forcibly and steadily driven by application of a
predetermined external force other than vibration of the
tool body to the dynamic vibration reducer. In a state in
which the apparent vibration value of the tool body is
lower or in which the user’s hand receives a substantial
amount of vibration caused in the tool body, the dynamic
vibration reducer is provided with a vibration reducing
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function which is adaptable to vibrations of higher values
substantially corresponding to design vibration value, so
that the user’s hand is prevented from unnecessarily re-
ceiving vibration of the tool body.
[0010] According to one embodiment not part of this
invention, at least one of the dynamic vibration reducer
and the driving mechanism part is mounted to the tool
body in a form of an assembly into which at least one of
a plurality of component parts forming the dynamic vi-
bration reducer and a plurality of component parts form-
ing the driving mechanism part are assembled in ad-
vance.
[0011] Therefore, at least one of the dynamic vibration
reducer forming a vibration reducing mechanism and the
driving mechanism part is provided in the form of an as-
sembly so that it can be handled as one part. Therefore,
mounting operation to the tool body can be facilitated and
ease of assembly is increased. Further, the assembly
can be removed as one part so that ease of repair is
increased.
[0012] According to a further embodiment not part of
the present invention, the impact tool further includes a
barrel part connected to the tool body, and a cylinder
disposed within the barrel part. The dynamic vibration
reducer includes a weight that can linearly move in the
axial direction of the tool bit and an elastic element that
applies a biasing force to the weight in the axial direction
of the tool bit. Further, the weight and the elastic element
are mounted to either one of the cylinder and the barrel
part in order to form an assembly.
The dynamic vibration reducer is mounted to either the
cylinder or the barrel part so that it can be handled as
one part integrated with the cylinder or the barrel part.
Therefore, the dynamic vibration reducer can be mount-
ed to the tool body simply by mounting the cylinder or
the barrel part to the tool body.
[0013] According to a further embodiment not part of
the present invention, the driving mechanism part in-
cludes a cam shaft that is rotationally driven by the motor,
an eccentric cam that is integrally formed or fixedly con-
nected with the cam shaft, a bearing that rotatably sup-
ports at least one axial end of the cam shaft, and a bearing
housing that houses the bearing, all of which are assem-
bled into the driving mechanism part. The driving mech-
anism part further includes two pins disposed in series
in the axial direction of the tool bit. The pins are caused
to linearly move in the axial direction of the hammer bit
by rotation of the eccentric cam in order to forcibly drive
the dynamic vibration reducer. One of the pins which is
adj acent to the eccentric cam is mounted to the bearing
housing transversely to the axis of the cam shaft. As a
result, the driving mechanism part forms an assembly.
[0014] Thus, the cam shaft with which the eccentric
cam is integrally formed or fixedly connected is mounted
to the bearing housing via the bearing, and the pin adja-
cent to the eccentric cam is further mounted to the bear-
ing housing, so that an assembly is formed. Therefore,
the assembly can be easily mounted to the tool body by

inserting the bearing housing into the tool body in the
axial direction of the cam shaft, for example, through an
opening formed in the tool body for mounting the driving
mechanism and then fixing it to the tool body.
[0015] Two pins disposed in series in the axial direction
of the tool bit are provided which convert rotation of the
eccentric cam into linear motion and transmit it to the
weight, as a driving force acting in the axial direction of
the tool bit, via the elastic element of the dynamic vibra-
tion reducer. The pin adjacent to the eccentric cam is
required to have some large diameter in order to ensure
stability of movement.
[0016] The barrel part is fitted onto a cylindrical portion
formed in the tool body. In a construction in which the pin
remote from the eccentric cam is mounted, for example,
to the cylindrical portion, if the pin has a large diameter,
the cylindrical portion is required to have a greater thick-
ness. Accordingly, the diameter of the cylindrical portion
is increased. In this impact tool the power transmitting
pin consists of two pins, and the pin adjacent to the ec-
centric cam is incorporated into the assembly. Therefore,
the pin remote from the eccentric cam can be designed
to have the smallest possible diameter to the extent that
adequate strength is ensured. As a result, the diameter
of the cylindrical portion for mounting the barrel part and
thus the diameter of the barrel part can be reduced.
[0017] According to a further embodiment not part of
the present invention, the impact tool further includes a
driving mechanism that converts a rotating output of the
motor into linear motion and drives the tool bit, and an
enclosed housing space that houses the driving mecha-
nism. The air bleeding mechanism and the filler port cap
are mounted to the bearing housing after the bearing
housing is mounted to the tool body, so that an assembly
of the driving mechanism part is formed. The air bleeding
mechanism provides communication between the inside
and the outside of the housing space and regulates pres-
sure of the housing space and the filler port cap closes
an oil filler port from which lubricating oil is supplied into
the housing space. Typically, the "air bleeding mecha-
nism" mainly includes a cylindrical member that has an
air passage for communicating the inside and the outside
of the housing space of the driving mechanism and hous-
es a filter for absorbing lubricating oil in the air passage.
The air bleeding mechanism is mounted to the bearing
housing, for example, by fitting into an opening formed
in a bearing housing part of the bearing housing in the
axial direction of the cam shaft
[0018] Thus, an assembly is formed by mounting the
air bleeding mechanism and the filler port cap to the bear-
ing housing, so that ease of assembly can be further im-
proved.
[0019] Particularly, above-described object (2) can be
solved by the other representative impact tool which in-
cludes a tool body, a plurality of internal mechanisms
housed within the tool body, a motor as one of the internal
mechanisms, and a motor shaft as one of the internal
mechanisms. The motor shaft is rotationally driven when
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the motor is driven, and the motor shaft is arranged to
cross an axis of the tool bit. The impact tool further in-
cludes a covering member which is mounted to the tool
body on the side of one axial end of the motor shaft and
covers the end of the motor shaft, and the covering mem-
ber retains at least part of the internal mechanisms. The
covering member has not only a function of covering in-
ternal mechanisms, but a function of retaining internal
mechanisms, so that it is not necessary to provide an
additional mechanism for retaining the internal mecha-
nisms which are retained by the covering member.
[0020] Further, the motor may include a rotor that ro-
tates together with the motor shaft, a bearing that sup-
ports an axial end of the motor shaft, and a brush holder
unit that is disposed between the rotor and the bearing
and holds carbon brushes for supplying electric current
to the rotor. The internal mechanism to be retained by
the covering member may be a bearing housing part that
houses the bearing, and the covering member retains
the bearing housing part by pressing in a radial direction
of the motor shaft while pressing from the side of the axial
end of the motor shaft. The "bearing housing part" is typ-
ically provided integrally as a part of the motor housing
on the one end side of the motor housing in the direction
of the axis of the motor. Therefore, in the construction in
which the brush holder unit is disposed between the rotor
and the bearing, the brush holder unit is arranged in a
connecting region between a body region for housing the
rotor and the bearing housing part for housing the bear-
ing. Therefore, no reinforcing rib can be provided in the
connecting region between the body region and the bear-
ing housing part located on the end in the direction of the
axis of the motor, and an opening is formed in the con-
necting region in order to allow the brush holder for hold-
ing at least the carbon brushes to protrude to the motor
shaft (commutator) side through the opening. For such
reasons, the connecting region may be reduced in
strength and cause runout during driving of the motor.
[0021] However, the construction in which the covering
member presses the bearing housing part in the radial
direction of the motor shaft while pressing it from the side
of the axial end of the motor shaft, can compensate for
strength reduction of the connecting region between the
body region and the bearing housing part which is caused
by providing the brush holder unit.
[0022] Further, the impact tool may further include a
driving shaft as one of the internal mechanisms which is
rotationally driven by the motor shaft, and a driving mech-
anism as one of the internal mechanisms which converts
a rotating output of the driving shaft into linear motion
and linearly drives the tool bit. The tool body may have
an enclosed housing space that houses the driving shaft
and the driving mechanism. The internal mechanism to
be retained by the covering member is an air bleeding
mechanism that provides communication between the
inside and the outside of the housing space and regulates
pressure of the housing space. Further, the covering
member retains the air bleeding mechanism by pressing

from the side of the axial end of the motor shaft. Typically,
the "air bleeding mechanism" mainly includes a cylindri-
cal member that has an air passage for communicating
the inside and the outside of the housing space and hous-
es a filter for absorbing lubricating oil in the air passage.
The air bleeding mechanism may be mounted, for exam-
ple, by fitting into an opening formed in the tool body that
houses the driving mechanism, along the direction of the
axis of the motor shaft. Further, as the filter, felt, sponge,
cloth, etc. can be suitably used, but materials which can
absorb and catch lubricant can also be appropriately
used.
[0023] With the construction in which the covering
member retains the air bleeding mechanism by pressing
from the side of the axial end of the motor shaft, the air
bleeding mechanism can be reliably prevented from fall-
ing out due to the internal pressure of the housing space.
[0024] Further, the impact tool may further include a
driving shaft as one of the internal mechanisms which is
rotationally driven by the motor shaft, and a driving mech-
anism as one of the internal mechanisms which converts
a rotating output of the driving shaft into linear motion
and linearly drives the tool bit. The tool body includes an
enclosed housing space that houses the driving shaft
and the driving mechanism. The internal mechanism to
be retained by the covering member is a filler port cap
that closes an oil filler port from which lubricating oil is
supplied into the housing space, and the covering mem-
ber retains the filler port cap by pressing from the side of
the axial end of the motor shaft. As a result, the filler port
cap can be reliably prevented from falling out due to the
internal pressure of the housing space.
[0025] A technique of providing an additional function
is provided for a covering member for covering internal
mechanisms housed within a tool body in an impact tool.
[0026] Particularly, above-described object (3) can be
solved by the other representative impact tool which in-
cludes at least a driving motor, a tool body, a brush holder
unit, a connecting terminal, a power terminal, a power
switch and a control unit. The driving motor is designed
to drive the tool bit. In this case, a motor shaft that is
caused to rotate by driving of the driving motor may be
arranged to cross an axis of the tool bit, or it may be
arranged such that its extension crosses the axis of the
tool bit, but the motor shaft itself does not cross the axis
of the tool bit. Further, the tool bit which is driven by the
driving motor may be a component part of the impact tool
according to this invention, or it may be a separate part
from the impact tool. The tool body is designed as a hous-
ing part that houses the driving motor. The brush holder
unit is designed as a holding part that holds a plurality of
motor brushes for supplying electric power to the driving
motor. The connecting terminal can be connected to a
connected terminal of the brush holder unit by plugging
in. The manner of "plugging in" may typically represent
a manner of plugging a male terminal in a female terminal
for terminal connection and include the manner in which
a connecting terminal in the form of a male terminal is
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plugged in a connected terminal in the form of a female
terminal. The power terminal is designed as a terminal
to which a power cord is connected. The power switch
can switch between a state in which the driving motor is
energized and a state in which the driving motor is de-
energized. The control unit has a function of performing
controls relating to power supply to the driving motor.
[0027] Particularly, electrical components including
the connecting terminal, the power terminal, the power
switch and the control unit are integrally mounted to a
housing and thus form an electrical component assem-
bly. Thus, the electrical component assembly is mounted
to the body side by connecting the connecting terminal
to the connected terminal by plugging in. Therefore, with
such a construction, various electrical components in-
stalled in the housing can be handled as one part in the
form of the electrical component assembly. Further, the
electrical components can be easily mounted to the tool
body side in one operation by plug-in terminal connection
between the connecting terminal and the connected ter-
minal. Therefore, ease of mounting the electrical com-
ponents can be improved. Further, the electrical compo-
nent assembly can be removed as one part so that ease
of repair is increased.
[0028] Further, in the electrical component assembly,
a motor speed sensor for detecting information relating
to rotation speed of the driving motor may preferably be
integrally mounted to the housing, and the control unit
outputs control signals relating to rotation speed control
to the driving motor based on the information detected
by the motor speed sensor. The "information relating to
rotation speed of the driving motor" may typically include
rotation speed itself and various information relating to
the rotation speed. Further, the "rotation speed control"
may typically include the manner of controlling to match
actual rotation speed with a rotation speed setting which
is freely set by the user. Further, in the control unit, an
output part that outputs control signals relating to motor
speed control to the driving motor may also have a func-
tion as an output part that outputs control signals relating
other than motor speed control, or the output parts may
be separately independently provided. With such a con-
struction, the electrical component assembly is provided
in which, in addition to the electrical components includ-
ing the connecting terminal, the power terminal, the pow-
er switch and the control unit, a mechanism for controlling
rotation speed of the driving motor is integrally mounted
to the housing.
[0029] Preferably, the electrical component assembly
may be disposed at the rear of the tool body between the
tool body and a handle to be held by a user, and terminal
connection between the connected terminal and the con-
necting terminal is made by inserting the connecting ter-
minal into the connected terminal provided in the rear of
the tool body, in a direction transverse to a motor shaft
which is caused to rotate by driving of the driving motor.
Typically, the connected terminal can be designed as a
female terminal and the connecting terminal as a male

terminal which can be plugged in the connected terminal.
The rear side of the tool body here is the side of the tool
body which is remote from the tool bit, provided that the
tool bit side of the tool body is taken as the front side.
With such a construction, mounting of the electrical com-
ponent assembly and terminal connection can be
achieved by inserting the connecting terminal provided
on the electrical component assembly into the connected
terminal provided in the rear of the tool body, in a direction
transverse to the motor shaft of the driving motor.
[0030] Further, the motor shaft caused to rotate by driv-
ing of the driving motor may be arranged to cross an axis
of the tool bit. With this construction, in the impact tool in
which the motor shaft is arranged to cross an axis of the
tool bit, ease of mounting electrical components can be
improved.
[0031] Preferably, the power cord itself connected to
the power terminal may be retained on the housing. As
for retaining of the power cord itself, the power cord may
be directly retained on the housing, or it may be indirectly
retained on the housing via an intervening member such
as a cord guard disposed between the power cord and
the housing. With such a construction, the electrical com-
ponent assembly is provided in which, in addition to the
electrical components including the connecting terminal,
the power terminal, the power switch and the control unit,
the power cord itself is integrally mounted to the housing.
[0032] According to the invention, ease of mounting
electrical components relating to power supply to a driv-
ing motor for driving the tool bit can be improved.
[0033] Other objects, features and advantages of the
present invention will be readily understood after reading
the following detailed description together with the ac-
companying drawings and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034]

FIG. 1 is a sectional view schematically showing an
entire electric hammer according to an embodiment
of this invention.
FIG. 2 is a sectional view showing an essential part
of the hammer.
FIG. 3 is a partially enlarged view of FIG. 2.
FIG. 4 is an external view of a dynamic vibration re-
ducer assembly.
FIG. 5 is a sectional view of a vibration mechanism
assembly.
FIG. 6 is a view showing a power transmitting pin in
detail.
FIG. 7 is a partially enlarged view of FIG. 2.
FIG. 8 is a partially enlarged view of FIG. 7.
FIG. 9 is a plan view, partly in section, showing the
entire electric hammer.
FIG. 10 is a sectional view taken along line A-A in
FIG. 1.
FIG. 11 shows a controller 140 in FIG. 1 as viewed
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from the handgrip 109 side.
FIG. 12 shows a controller housing 140c of the con-
troller 140 in FIG. 11 as viewed from the body 103
side.
FIG. 13 is a top view schematically showing the con-
troller 140 and the handgrip 109 as viewed from
above, in the state in which the handgrip 109 is not
yet mounted to the body 103.
FIG. 14 is also a top view schematically showing the
controller 140 and the handgrip 109 as viewed from
above, in the state in which the handgrip 109 is al-
ready mounted to the body 103 from the controller
140 side.

DETAILED DESCRIPTION OF THE INVENTION

[0035] Each of the additional features and method
steps disclosed above and below may be utilized sepa-
rately or in conjunction with other features and method
steps to provide and manufacture improved impact tools
and method for using such impact tools and devices uti-
lized therein. Representative examples of impact tools,
which examples utilized many of these additional fea-
tures and method steps in conjunction, will now be de-
scribed in detail with reference to the drawings. This de-
tailed description is merely intended to teach a person
skilled in the art further details for practicing preferred
aspects of the present teachings. Only the claims define
the scope of the claimed invention. Therefore, combina-
tions of features and steps disclosed within the following
detailed description may not be necessary to practice the
invention in the broadest sense, and are instead taught
merely to particularly describe some representative ex-
amples, which detailed description will now be given with
reference to the accompanying drawings.
[0036] As shown in FIG. 1, a representative electric
hammer 101 according to the invention includes a body
103 that forms an outer shell of the hammer 101, a tool
holder 137 connected to the tip end region (on the left
side as viewed in FIG. 1) of the body 103 in its longitudinal
direction, a hammer bit 119 detachably coupled to the
tool holder 137, and a handgrip 109 that is connected to
the other end (on the right side as viewed in FIG. 1) of
the body 103 and designed to be held by a user. The
body 103 and the hammer bit 119 are features that cor-
respond to the "tool body" and the "tool bit", respectively.
The hammer bit 119 is held by the tool holder 137 such
that it is allowed to reciprocate with respect to the tool
holder 137 in its axial direction (in the longitudinal direc-
tion of the body 103) and prevented from rotating with
respect to the tool holder 137 in its circumferential direc-
tion. For the sake of convenience of explanation, the side
of the hammer bit 119 is taken as the front side and the
side of the handgrip 109 as the rear side.
[0037] The body 103 mainly includes a motor housing
105 that houses a driving motor 111, and a gear housing
107 that is connected to the motor housing 105 and hous-
es a motion converting mechanism 113. A barrel part 108

is disposed at the front of the gear housing 107 and hous-
es a striking mechanism 115. The gear housing 107 is
disposed in front and upper regions around the motor
housing 105. The barrel part 108 is connected to the front
end of the gear housing 107 and extends forward along
the axis of the hammer bit 119. The handgrip 109 is gen-
erally U-shaped having an open front and connected to
the rear of the motor housing 105. A power switch 131
for electrically driving the driving motor 111 and an actu-
ating member 133 for actuating the power switch 131
between on and off positions are disposed in the upper
region ofthe handgrip 109. The actuating member 133 is
mounted to the handgrip 109 such that it can slide in a
horizontal direction (lateral direction) transverse to the
axial direction of the hammer bit. When the actuating
member 133 is actuated or slid into the on position by
the user’s finger, the driving motor 111 is electrically driv-
en.
[0038] The rotating output of the driving motor 111 is
appropriately converted into linear motion via the motion
converting mechanism 113 and transmitted to the striking
element 115. As a result, an impact force is generated
in the axial direction of the hammer bit 119 via the striking
element 115. The driving motor 111 is arranged such that
the axis of a motor shaft 112 crosses the axis of the ham-
mer bit 119. The motion converting mechanism 113,
which serves to convert the rotating output of the driving
motor 111 into linear motion and transmit it to the striking
element 115, is disposed in the upper region of the inter-
nal space of the gear housing 107.
[0039] The motion converting mechanism 113 serves
to convert rotation of the driving motor 111 into linear
motion and transmit it to the striking element 115. The
motion converting mechanism 113 forms a crank mech-
anism which includes a crank shaft 121 rotationally driven
by the driving motor 111, a crank plate 124 that rotates
together with the crank shaft 121, an eccentric pin 122
that is disposed in a position displaced from the center
of rotation of the crank plate 124, a crank arm 123 that
is connected to the crank plate via the eccentric pin 122,
and a piston 125 that is caused to reciprocate via the
crank arm 123. The piston 125 forms a driving element
that drives the striking element 115 and can slide within
a cylinder 141 in the axial direction of the hammer bit 119.
[0040] The crank mechanism is arranged in front of the
driving motor 111 and driven by the driving motor 111 at
a lower speed via a reduction gear mechanism 161. The
reduction gear mechanism 161 mainly includes a small
gear 112a formed on the motor shaft 112, an intermediate
gear 163 that engages with the small gear 112a, an in-
termediate shaft 165 that rotatably supports the interme-
diate gear 163, and a driven gear 167 that engages with
the intermediate gear 163. The driven gear 167 is fixed
to the crank shaft 121 such that it rotates together with
the crank shaft 121. The crank shaft 121 is arranged such
that its axis crosses the axis of the hammer bit and ex-
tends parallel to the motor shaft 112 as well as the inter-
mediate shaft 165. The crank mechanism and the reduc-
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tion gear mechanism 161 form the "driving mechanism" .
The crank mechanism is housed within a crank chamber
116 which is an enclosed internal space within the gear
housing 107. The reduction gear mechanism 161 is
housed within a gear chamber 117 which is also an en-
closed internal space within the gear housing107 and
located above the crank chamber 116. The crank cham-
ber 116 and the gear chamber 117 are features that cor-
respond to the "housing space".
[0041] The striking mechanism 115 includes a striking
element in the form of a striker 143 that is slidably dis-
posed within the bore of the cylinder 141, and an inter-
mediate element in the form of an impact bolt 145 that is
slidably disposed within the tool holder 137 and transmits
the kinetic energy of the striker 143 to the hammer bit
119. An air chamber 141a is defined between the piston
125 and the striker 143 within the cylinder 141. The striker
143 is driven via the action of an air spring of the air
chamber 141 a of the cylinder 141 which is caused by
sliding movement of the piston 125. The striker 143 then
collides with (strikes) the intermediate element in the form
of the impact bolt 145 that is slidably disposed within the
tool holder 137, and transmits the striking force to the
hammer bit 119 via the impact bolt 145.
[0042] During operation of the hammer 101 (when the
hammer bit 119 is driven), impulsive and cyclic vibration
is caused in the body 103 in the axial direction of the
hammer bit. Main vibration of the body 103 which is to
be reduced is a compressing reaction force which is pro-
duced when the piston 125 and the striker 143 compress
air within the air chamber 141a, and a striking reaction
force which is produced with a slight time lag behind the
compressing reaction force when the striker 143 strikes
the hammer bit 119 via the impact bolt 145.
[0043] As shown in FIG. 2, the hammer drill 101 has a
dynamic vibration reducer 151 and a vibration mecha-
nism 171 for forcibly (actively) driving the dynamic vibra-
tion reducer 151. The dynamic vibration reducer 151 and
the vibration mechanism 171 are features that corre-
spond to the "dynamic vibration reducer" and the "driving
mechanism part", respectively.
[0044] As shown in FIG. 4, the dynamic vibration re-
ducer 151 is provided in the form of the dynamic vibration
reducer assembly A1 or in the assembled form in which
a plurality of component parts of the dynamic vibration
reducer 151, or a weight 153 and two coil springs 155,
157, are mounted onto the cylinder 141. In the form ofthis
dynamic vibration reducer assembly A1, as shown in
FIGS. 2 and 3, the dynamic vibration reducer 151 is
mounted to the gear housing 107 and housed within the
barrel part 108. The dynamic vibration reducer 151 main-
ly includes an annular vibration reducing weight 153 and
front and rear coil springs 155, 157 disposed on the front
and rear sides ofthe weight 153 in the axial direction ofthe
hammer bit. The coil springs 155, 157 are features that
correspond to the "elastic element".
[0045] The weight 153 is disposed outside the cylinder
141. The front coil spring 155 is disposed between a front

spring receiving sleeve 158 and a frond end surface of
the weight 153. The front spring receiving sleeve 158 is
fitted on the front end of the periphery ofthe cylinder 141
such that it can slide in the axial direction of the hammer
bit. The rear coil spring 157 is disposed between a rear
spring receiving sleeve 159 and a rear end surface of the
weight 153. The rear spring receiving sleeve 159 is fitted
on the rear end ofthe periphery ofthe cylinder 141 such
that it can slide in the axial direction of the hammer bit.
The front and rear coil springs 155, 157 exert respective
biasing forces on the weight 153 toward each other in
the axial direction of the hammer bit. In other words, the
weight 153 can move in the axial direction of the hammer
bit under the biasing forces of the front and rear coil
springs 155, 157 which act upon it toward each other. As
shown in FIG. 3, a front end surface of a small-diameter
portion 158c ofthe front spring receiving sleeve 158 can
come into contact with a rear end surface of a front end
large-diameter portion 141b of the cylinder 141 in the
axial direction, so that the front spring receiving sleeve
158 is prevented from becoming dislodged forward. Fur-
ther, by contact of a rear end surface of the rear spring
receiving sleeve 159 with a stopper ring 142 fitted on the
rear periphery of the cylinder 141, the rear spring receiv-
ing sleeve 159 is prevented from becoming dislodged
rearward.
[0046] The front spring receiving sleeve 158, the front
coil spring 155, the weight 153, the rear coil spring, the
rear coil spring 157 and the rear spring receiving sleeve
159 of the dynamic vibration reducer 151 having the
above-described construction are fitted onto the cylinder
141 from its rear end in this order before the cylinder 141
is mounted to the gear housing 107. Subsequently, the
stopper ring 142 is fitted on the rear periphery of the cyl-
inder 141, so that the dynamic vibration reducer 151 is
prevented from becoming dislodged from the cylinder
141 and is thus integrated. Specifically, the dynamic vi-
bration reducer 151 is mounted on the cylinder 141 in
advance in order to form the dynamic vibration reducer
assembly A1. In the form of this dynamic vibration reduc-
er assembly A1, the rear end of the cylinder 141 is fitted
into a cylindrical portion 107a of the gear housing 107
from the front, so that the dynamic vibration reducer 151
is mounted to the gear housing 107.
[0047] Further, the barrel part 108 is slipped over the
cylinder 141 and the dynamic vibration reducer 151 from
the front, and the rear end of the barrel part 108 is fitted
on the cylindrical portion 107a of the gear housing 107.
Then the barrel part 108 is connected to the gear housing
107 by means of a fastening means such as a screw 114.
Thus, the dynamic vibration reducer 151 is arranged with-
in a space having an annular section between the cylinder
141 and the barrel part 108. The barrel part 108 connect-
ed to the gear housing 107 has a stepped engagement
portion 108a which is engaged with the outer surface of
a front end circular portion 158a of the front spring re-
ceiving sleeve 158. Specifically, the front spring receiving
sleeve 158 is disposed between the outer surface of the
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cylinder 141 and the inner surface of the barrel part 108
in contact with these outer and inner surfaces. Thus, the
cylinder 141 and the barrel part 108 are positioned rela-
tive to each other in the radial direction, and more par-
ticularly, they are coaxially retained.
[0048] In front of the front spring receiving sleeve 158,
an air vent 141c for idle driving prevention is formed
through the cylinder 141 in the radial direction and an O-
ring 146 is provided as a nonreturn valve to close the air
vent 141c from radially outside. Under unloaded condi-
tions in which the hammer bit 119 is not pressed against
a workpiece, or in which no load is applied to the hammer
bit 119, when the striker 143 performs a striking move-
ment, air within the cylinder 141 is pressed forward by
the striker 143 and then flows out through the air vent
141c while pushing the while pushing the O-ring 146
aside. A small hole 158b extends through the front spring
receiving sleeve 158 in the axial direction of the hammer
bit, so that the air pushed out of the cylinder 141 by the
striker 143 is led through the small hole 158b into a rear
part of the annular space between the cylinder 141 and
the barrel part 108. With this construction, the damper
effect of air can be properly set by adjusting the diameter
of the small hole 158b.
[0049] The weight 155 and the front and rear coil
springs 155, 157 serve as vibration reducing elements
in the dynamic vibration reducer 151 installed in the body
103 and cooperate to passively reduce vibration of the
body 103 during operation of the hammer 101. Thus, the
vibration caused in the body 103 of the hammer 101 can
be alleviated or reduced.
[0050] The vibration mechanism 171 for actively driv-
ing the dynamic vibration reducer 151 is now explained.
As shown in FIG. 2, the vibration mechanism 171 is dis-
posed right below the crank shaft 121 and rearward of
the dynamic vibration reducer 151. The vibration mech-
anism 171 mainly includes a cam shaft 172, a circular
eccentric cam 173 that rotates together with the cam shaft
172, a power transmitting pin 174 that is caused to linearly
move in the axial direction of the hammer bit by rotation
of the eccentric cam 173 and drives the dynamic vibration
reducer 151, bearings 175, 176 that rotatably support the
cam shaft 172, and a bearing housing 177 that houses
the bearings 175, 176. The eccentric cam 173 is integrally
formed with the cam shaft 172, or it may be fixedly con-
nected to the cam shaft 172, for example, by press fitting.
As shown in FIG. 5, the vibration mechanism 171 is pro-
vided in the form of the vibration mechanism assembly
A2 into which the above-mentioned component parts of
the vibration mechanism 171 are assembled in advance.
In the form of this vibration mechanism assembly A2, the
vibration mechanism 171 is mounted to the gear housing
107 of the body 103 from below.
[0051] The cam shaft 172 of the vibration mechanism
171 has a small-diameter portion 172a underneath the
eccentric cam 173, a large-diameter portion 172b on top
of the eccentric cam 173, and a crank plate 172c on top
of the large-diameter portion 172b. The cam shaft 172 is

inserted into upper and lower bearing housing parts
177a, 177b of the bearing housing 177 from above. The
small-diameter portion 172a and the large-diameter por-
tion 172b are then rotatably supported by the bearing
housing parts 177a, 177b via the bearings 175, 176.
Thus, the cam shaft 172 is integrated with the bearing
housing 177 via the bearings 175, 176. Further, a needle
bearing 178 is fitted over the eccentric cam 173, so that
wear of the eccentric cam 173 which may be caused by
sliding contact with the power transmitting pin 174 can
be prevented. Further, the crank plate 172c of the cam
shaft 172 has an engagement portion 172d in the form
of a U-shaped recess (or groove or slot) formed in a po-
sition displaced from its center. As shown in FIG. 3, when
the vibration mechanism assembly A2 is mounted to the
gear housing 107, the engagement portion 172d is en-
gaged with a small-diameter projecting end 122a which
is formed on the lower end of the eccentric pin 122 in the
crank mechanism.
[0052] The power transmitting pin 174 consists of front
and rear pins 174a, 174b disposed in series in the axial
direction of the hammer bit. One (rear) pin 174a in contact
with the eccentric cam 173 (substantially with an outer
ring of the needle bearing 178) is mounted to the bearing
housing 177. The other (front) pin 174b is mounted to
the cylindrical portion 107a of the gear housing 107. As
shown in FIGS. 5 and 6, the one pin 174a adjacent to
the eccentric cam 173 is slidably inserted into a pin guide
hole 177c which extends through the bearing housing
177 in a direction transverse to the axis of the cam shaft
172 disposed in the bearing housing 177. The rear end
surface of the pin 174a or its end in the direction of in-
sertion is then placed into contact with the eccentric pin
173. Thus, the one pin 174a of the power transmitting
pin 174 is fitted in the pin guide hole 177c of the bearing
housing 177, and thus incorporated into the vibration as-
sembly A2.
[0053] As shown in FIG. 6, the one pin 174a is designed
to have a diameter at least twice as large as an eccen-
tricity e of the eccentric cam 173 (distance between a
center P of the eccentric cam 173 and a center P1 of its
rotation) in order to ensure that the rear end surface of
the pin 174a is always located on a line extending through
the center P of the eccentric cam 173 in the axial direction
ofthe hammer. FIGS. 6(A) to 6(D) show rotational move-
ment of the eccentric cam 173 in 90-degree increments.
[0054] As shown in FIGS. 2 and 3, the other pin 174b
remote from the eccentric cam 173 is inserted from the
front into the pin guide hole 107b which extends through
the cylindrical portion 107a of the gear housing 107 in
the axial direction of the hammer bit. Thus the pin 174b
is mounted in such a manner as to extend through the
pin guide hole 107b. The other pin 174b is mounted into
the pin guide hole 107b before the above-described dy-
namic vibration reducer assembly A1 is mounted to the
gear housing 107. The front end surface of the other pin
174b is held in contact with the rear end surface of the
rear spring receiving sleeve 159 of the dynamic vibration
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reducer 151 in the axial direction. The rear end surface
of the other pin 174b is put into contact with the front end
surface of the one pin 174a when the vibration mecha-
nism assembly A2 is mounted to the gear housing 107.
Further, the other pin 174b is designed to have the small-
est possible diameter to the extent that adequate strength
is ensured. Specifically, the other pin 174b is smaller in
diameter than the one pin 174a. Thus, the cylindrical por-
tion 107a on which the barrel part 108 is mounted and
thus the barrel part 108 can be made smaller in diameter.
If the power transmitting pin 174 is formed by a single
piece, the pin 174 may need to have a diameter of the
one pin 174a. As a result, the cylindrical portion 107a
and thus the barrel part 108 may increase in diameter.
Therefore, by forming the power transmitting pin 174 from
the two pins 174a, 174b, the barrel part 108 can be made
smaller in diameter while maintaining the stability of
movement of the power transmitting pin 174.
[0055] An air bleeding mechanism 181 for regulating
pressure of the crank chamber 116 is fitted from below
into the lower bearing housing part 177b of the bearing
housing 177 through its lower end having an opening
177d. The air bleeding mechanism 181 includes a filter
case 184 having an air passage 182 which provides com-
munication between the inside and the outside of the
crank chamber 116. The filter case 184 has a filter hous-
ing chamber, and a filter 183 is disposed within the filter
housing chamber and serves to absorb lubricating oil in
order to prevent lubricating oil from leaking out of the
crank chamber 116 through the air passage 182. The
filter case 184 is removably mounted to the opening 177d
of the lower bearing housing part 177b by fitting into it
from below and held in the fitted position by friction of a
sealing O-ring 185 which is disposed between the mating
surfaces in the fitted position. The filter case 184 for air
bleeding is mounted right below the cam shaft 172, and
at least an inner opening of the air passage 182 is ar-
ranged on the axis of the cam shaft 172. Therefore, entry
of lubricating oil from the crank chamber 116 into the air
passage 182 can be prevented by centrifugal force which
is caused by rotation of the cam shaft 172, so that leakage
of lubricating oil can be reduced.
[0056] Further, an oil filler port 186 for supplying lubri-
cating oil (grease) into the crank chamber 116 is formed
in the bearing housing 177. A filler port cap 187 for closing
the oil filler port 186 is removably mounted to the oil filler
port 186 by fitting into it from below and held in the fitted
position by friction of a sealing O-ring 188 which is dis-
posed between the mating surfaces in the fitted position.
[0057] As described above, the vibration mechanism
assembly A2 includes not only the vibration mechanism
171 but also the air bleeding mechanism 181 and the
filler port cap 187. The vibration mechanism assembly
A2 having such a construction is inserted from below into
a circular mounting opening 107c which is formed in the
bottom of the gear housing 107 on the side opposite to
the crank mechanism. Thus, the vibration mechanism
assembly A2 is disposed within the crank chamber 116

of the gear housing 107. In this state, the bearing housing
177 is fastened to the gear housing 107 by means of a
fastening means such as a screw 189.
[0058] Provided that the crank mechanism is already
mounted to the gear housing 107 before the vibration
mechanism assembly A2 is mounted to the gear housing
107, in order to mount the vibration mechanism assembly
A2 to the gear housing 107, the engagement portion 172d
formed in the crank plate 172c of the cam shaft 172 needs
to be positioned so as to be engaged with the projecting
end 122a of the eccentric pin 122 formed on the crank
plate 124 in the crank mechanism. In other words, ad-
justment of the circumferential position of the cam shaft
172 is required in order to mount the vibration mechanism
assembly A2 to the gear housing 107.
[0059] Therefore, a square shank (width across bolt)
172e is formed on the lower end of the cam shaft 172,
and a square hole 187a is provided in an end of the filler
port cap 187 in the direction of insertion and shaped to
correspond to the contour of the square shank 172e. The
positional adjustment of the cam shaft 172 is naturally
performed before the filter case 184 is mounted to the
opening 177d of the lower bearing housing part 177b.
The filler port cap 187 is dimensioned such that it can be
inserted into the opening 177d of the bearing housing
part 177b and turned.
Therefore, by making positional adjustment of the cam
shaft 172 in the circumferential direction by using the filler
port cap 187, the engagement portion 172d of the crank
plate 172c can be easily engaged with the projecting end
122a of the eccentric pin 122 of the cam shaft 172. As a
result, the cam shaft 172 can rotate together with the
crank shaft 121. Further, when the vibration mechanism
assembly A2 is mounted to the gear housing 107, the
cam shaft 172 is substantially coaxially disposed with the
crank shaft 121 of the crank mechanism.
[0060] Further, the vibration mechanism assembly A2
is covered with a covering member 191 which is mounted
to the gear housing 107 in order to close the opening
107c in the bottom of the gear housing 107. The covering
member 191 presses and holds the filter case 184 and
the filler port cap 187 of the vibration mechanism assem-
bly A2 from below. The covering member 191 further
extends to a lower region of the motor housing 107 dis-
posed at the rear of the gear housing 107. Thus, the
covering member 191 also covers the lower region and
presses and holds the lower bearing housing part 105a
of the motor housing 107 from below. The covering mem-
ber 191 is fastened to the gear housing 107 by screws
which are not shown.
[0061] In the electric hammer 101 having the above-
described construction, when the crank mechanism is
driven by driving the driving motor 111, the cam shaft
172 of the vibration mechanism 171 rotates together with
the crank shaft 121 of the crank mechanism. The rotation
of the cam shaft 172 is converted into linear motion via
the eccentric cam 173 and the power transmitting pin 174
and then inputted to the dynamic vibration reducer 151.
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Thus, the weight 153 is forcibly driven in the axial direc-
tion of the hammer bit via the rear spring receiving sleeve
159 and the rear coil spring, so that the dynamic vibration
reducer 151 is caused to perform a vibration reducing
function. Specifically, the dynamic vibration reducer 151
serves not only as a passive vibration reducing mecha-
nism as described above, but as an active vibration re-
ducing mechanism by forced vibration in which the weight
153 is actively driven. Therefore, vibration caused in the
body 103 during hammering operation can be further ef-
fectively reduced
[0062] Component parts of the dynamic vibration re-
ducer 151, i.e. the weight 153, the front and rear coil
springs 155, 157 and front and rear spring receiving
sleeves 158, 159, are mounted on the cylinder 141 in
advance in order to form the dynamic vibration reducer
assembly A1. In the form of this dynamic vibration reduc-
er assembly A1, the dynamic vibration reducer 151 is
mounted to the gear housing 107. Thus, the dynamic
vibration reducer 151 can be handled as one part inte-
grated with the cylinder 141, so that mounting operation
to the gear housing 107 is facilitated and ease of assem-
bly is increased. Further, removal from the gear housing
107 is also facilitated so that ease of repair is increased.
[0063] In this impact tool, also as for the vibration
mechanism 171 for actively driving the dynamic vibration
reducer 151, its component parts, i.e. the cam shaft 172,
the eccentric cam 173, the bearings 175, 176 and the pin
174a, are mounted to the bearing housing 177 in advance
in order to form the vibration mechanism assembly A2.
In the form of this vibration mechanism assembly A2, the
vibration mechanism 171 is mounted to the gear housing
107. Thus, the vibration mechanism 171 can be handled
as one part, so that the mounting operation to the gear
housing 107 is facilitated and ease of assembly is in-
creased. Further, removal from the gear housing 107 is
also facilitated so that ease of repair is increased.
[0064] Further, in this impact tool, component parts of
the dynamic vibration reducer 151 are mounted onto the
cylinder 141 in advance in order to form the dynamic
vibration reducer assembly A1, but they may be mounted
not to the cylinder 141 but to the barrel part 108. Further,
the electric hammer is described as being of the type in
which the driving motor 111 is arranged such that the
axis of the motor shaft 112 crosses the axis of the hammer
bit. However, the present arrangement can also be ap-
plied to electric hammers of the type in which the driving
motor 111 is arranged such that the axis of the motor
shaft 112 does not cross the axis of the hammer bit. Fur-
ther, the electric hammer is described as a representative
example of the impact tool, but the present arrangement
can also be applied to a hammer drill in which the hammer
bit 119 can perform a striking movement and a rotation.
[0065] FIG. 10 shows the driving motor 111 in detail.
As shown, the driving motor 111 mainly includes a motor
shaft 112, a centrifugal cooling fan 132 that is disposed
on the upper end of the motor shaft 112 and rotates to-
gether with the motor shaft 112, an armature 134 that

rotates together with the motor shaft 112, a stator 135
fixed to the motor housing 105, a commutator 136 dis-
posed on the lower end of the motor shaft 112 (on the
side opposite to the cooling fan 132), and a brush holder
unit 138 that houses a plurality of (two) carbon brushes
(not shown) disposed for supplying electric current in slid-
ing contact with the outer periphery of the commutator
136. Both axial ends of the motor shaft 112 are rotatably
supported by the motor housing 105 via lower and upper
bearings 139a, 139b. The motor shaft 112, the armature
134 and the commutator 136 form a rotor.
[0066] As shown in FIG. 7, the brush holder unit 138
is an assembly formed by mounting a plurality of com-
ponent parts, including a brush holder 138b that holds at
least the carbon brushes, a female terminal 138c that is
connected to a male terminal 140a of a controller 140 for
controlling the driving motor 111, and a terminal (not
shown) connected to the rotor side, on a generally cylin-
drical holder base 138a in advance. The brush holder
unit 138 is disposed outside the motor housing 105 in a
position corresponding to the outer peripheral region of
the commutator 136. In other words, the brush holder
unit 138 is disposed outside a connecting region 105b of
the motor housing 105 between a large-diameter body
region 105c for housing the armature 134 and the stator
135 and a lower bearing housing part 105a for housing
a lower bearing 139b. In order to mount the brush holder
unit 138 on the connecting region 105b, the holder base
138 is fitted over the connecting region 105b from below
the motor housing 105 and fastened to the connecting
region 105b by screws (not shown). Further, in order to
avoid interference of the connecting region 105b with the
brush holder 138b which extends through the connecting
region 105b in the radial direction and faces the outer
periphery of the commutator 134, a notch 105d is formed
in the connecting region 105b and has a predetermined
length extending upward from the lower end of the con-
necting region 105b.
[0067] Further, a wave washer 126 is disposed be-
tween the bearing housing part 105a and an axial rear
end face of the bearing 139b within the bearing housing
part 105a and exerts a spring force on the bearing 139b
in the axial direction of the bearing 139b. If it is construct-
ed such that the wave washer 126 is disposed simply by
inserting into the bearing housing space of the bearing
housing part 105a, when the motor housing 105 is ori-
ented upward (with the bearing housing part 105a side
up), for example, in order to mount the driving motor 111
into the motor housing 105, the wave washer 126 may
fall out ofthe bearing housing part 105a, which causes
inconvenience in handling.
[0068] In view of this problem, a washer retaining ring
127 is provided for retaining the wave washer 126 so as
to prevent the wave washer 126 from falling out of the
bearing housing space. The washer retaining ring 127 is
a cylindrical member having a flange 127a on its upper
end and an engagement claw 127b on its lower end. The
engagement claw 127b is engaged with the edge of an
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opening formed in the bottom of the bearing housing part
105a, so that the washer retaining ring 127 is mounted
to the bearing housing part 105a and can move in the
axial direction with respect to the bearing housing part
105a. The amount of this relative movement is designed
to be larger than at least the amount of elastic deforma-
tion of the wave washer 126. The washer retaining ring
127 retains the wave washer 126 by holding it between
the upper end flange 177a and the bottom of the bearing
housing part 105a. Thus, the wave washer 126 is retained
in the bearing housing part 105a and thus prevented from
falling out. Therefore, ease of assembly in mounting the
driving motor 111 into the motor housing 105 can be im-
proved.
[0069] A generally circular motor installation space
having an open bottom is formed at the rear of the crank
chamber 116 within the gear housing 107. As shown in
FIG. 2, the motor housing 105 with the driving motor 111
mounted therein is inserted with the cooling fan 132 side
up into the motor installation space from below and con-
nected to the gear housing 107 by screws (not shown).
Thus, the bearing housing part 105a that houses the low-
er bearing 139b of the driving motor 111, the brush holder
unit 138, the vibration mechanism 171, the air bleeding
mechanism 181 and the filler port cap 187 are arranged
below the gear housing 107 in an exposed state. There-
fore, a covering member 191 is disposed over the bottom
of the gear housing 107 in such a manner as to substan-
tially entirely cover the bottom of the gear housing 107
including the above-mentioned exposed members.
[0070] The covering member 191 has a generally rec-
tangular dish-like shape and is removably fastened to
the gear housing 107 by a plurality of screws which are
not shown. In this fastened state, as shown in FIG. 2, the
covering member 191 presses and holds the lower bear-
ing housing part 105a, the filter case 184 of the air bleed-
ing mechanism 181 and the filler port cap 187 from below.
For this purpose, a first retaining part 192 for retaining
the bearing housing part 105a, a second retaining part
193 for retaining the filter case 184 and a third retaining
part 194 for retaining the filler port cap 187 are formed
on the inside of the covering member 191.
[0071] As shown in FIG. 10, the first retaining part 192
is formed by an annular recess 192a. An outer edge of
the recess 192a is elastically engaged with a lower edge
of the bearing housing part 105a via an O-ring 195. As
a result, the first retaining part 192 presses the bearing
housing part 105a radially inward while pressing it in the
axial direction from below, so that it retains the bearing
housing part 105a. Specifically, the recess 192a and the
bearing housing part 105a are engaged with each other
via their respective inclined or curved surfaces, so that
axial components and radial components of the pressing
force act upon the bearing housing part 105a.
[0072] As shown in FIG. 8, the second retaining part
193 is formed by a generally cup-shaped cylindrical part
193a having an open top and integrally protruding up-
ward from the bottom (inner surface) of the covering

member 191. The cylindrical part 193a is fitted over the
filter case 184 from below. Further, a stepped end surface
193b is formed in the circumferential wall surface of the
cylindrical part 193a above the bottom and extends along
the circumferential direction, and presses the axial lower
end surface of the filter case 184 from below in the axial
direction. Thus, the second retaining part 193 retains the
filter case 184. Further, a cross-shaped stopper 193c is
formed in the bottom of the cylindrical part 193a and is
placed in contact with the lower surface of the filter 183.
As a result, a predetermined space as an oil reservoir is
defined between the lower surface of the filter 183 and
the bottom of the cylindrical part 193a. Therefore, even
if lubricating oil passes through the filter 183, the lubri-
cating oil can be retained in the oil reservoir and prevent-
ed from leaking to the outside.
[0073] As shown in FIG. 8, the third retaining part 194
is formed by a protrusion 194a integrally protruding up-
ward from the bottom of the covering member 191. The
protrusion 194a presses the center of a lower end surface
of the filler port cap 187 from below in the axial direction,
so that the third retaining part 194 retains the filler port
cap 187.
[0074] In the impact tool having the above-described
construction, the covering member 191 has not only a
function of covering various internal mechanisms housed
within the gear housing 107, but a function of retaining
some of the component parts of the internal mechanisms,
i.e. the bearing housing part 105a, the air bleeding mech-
anism 181 and the filler port cap 187. As described above,
in the construction in which the driving motor 111 is pro-
vided with the brush holder unit 138, the connecting re-
gion 105b between the body region 105c and the bearing
housing part 105a of the motor housing 105 is designed
to have a smaller outside diameter in order to install the
brush holder unit 138 thereon and designed to have the
notch 105d in order to allow the brush holder 138b to
face the commutator 136. For such reasons, the con-
necting region 105b may be reduced in strength.
[0075] Therefore, the construction in which the cover-
ing member 191 retains the bearing housing part 105a
by pressing it in the axial and radial directions can com-
pensate for insufficient strength of the connecting region
105b. As a result, runout of the motor shaft 112 can be
prevented. Further, the construction in which the bearing
housing part 105a is elastically retained via the O-ring
195 has a dust prevention effect on the bearing 139b and
an effect of preventing abnormal noise (chatter) from be-
ing caused by contact between the covering member 191
and the bearing housing part 105a due to vibration. Fur-
ther, in this impact tool, the bearing housing part 105a is
retained by pressing from radially outside, but it may be
constructed such that it is retained by pressing from ra-
dially inside.
[0076] Further, with the construction in which the air
bleeding mechanism 181 and the filler port cap 187 are
pressed and retained by the covering member 191, ad-
ditional means for preventing the air bleeding mechanism
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181 and the filler port cap 187 from falling out due to
vibration or other causes are not required. Further, by
detaching the covering member 191 from the gear hous-
ing 107, for example, for replacement of the carbon
brushes, replacement of the air bleeding filter 173 and
supply of lubricating oil can also be made at the same
time, so that ease of use can be enhanced.
[0077] Further, as shown in FIGS. 2 and 10, an inlet
196 for taking in outside air for cooling the driving motor
111 is formed in the covering member 191 around the
first retaining part 192 that serves to retain the bearing
housing part 105. When the driving motor 111 is driven,
outside air is taken into the motor hosing 105 through the
inlet 196 by rotation of the cooling fan 132. The outside
air then passes between the armature 134 and the stator
135 and between the stator 135 and a housing inner wall
surface and thus cools the driving motor 111. A cooling
air passage is provided such that air used for cooling the
motor can be further used to cool the reduction gear
mechanism 161, the crank mechanism and the striking
mechanism 115. Flow of the cooling air is shown by ar-
rows in FIGS. 1 and 9.
[0078] Specifically, in the electric hammer 101, air
used for cooling the motor is led into a space 106a be-
tween the gear housing 107 and a body cover 106 which
covers the outside of the gear housing 107, through an
upper opening ofthe motor housing 105 by the cooling
fan 132. Then the air flows forward through a space 106b
between the barrel part 108 and the body cover 106 which
covers the outside ofthe barrel part 108, and then, the
air is discharged to the outside ofthe tool via outlets 106c
(shown by a broken line in FIGS 1 and 2) formed in the
right and left side surfaces of the body cover 106. The
air passage is provided to allow this air flow. In this man-
ner, air flowing through the air passage cools the reduc-
tion gear mechanism 161 within the gear chamber 117
of the gear housing 107, the crank mechanism within the
crank chamber 116, and the cylinder 141 and the striking
mechanism 115 within the barrel part 108. Thus, all of
the heating-producing components in the hammer 101
can be efficiently cooled.
[0079] A controller 140 and its peripheral structure in
this impact tool is now explained with reference to FIGS.
11 and 12. FIG. 11 shows the controller 140 in FIG. 1 as
viewed from the handgrip 109 side, and FIG. 12 shows
a controller housing 140c of the controller 140 in FIG. 11
as viewed from the body 103 side..
[0080] The controller 140 is disposed at the rear of the
body 103 between the body 103 and the handgrip 109
to be held by the user. The handgrip 109 forms the "han-
dle". As shown in FIG. 11, the controller 140 is formed
by housing or mounting various electrical components
(members) in a controller housing 140c. In other words,
the controller 140 is also referred to as an electrical com-
ponent assembly in which various electrical components
are integrally mounted to the controller housing 140c in
advance. The controller housing 140c can be appropri-
ately formed by one or more parts. The controller housing

140c is preferably configured as a housing member or
casing of a box-like shape having a bottom. With such
construction, the electrical components can be housed
and mounted in a housing space within the housing mem-
ber or casing, so that the electrical components can be
reliably protected. The controller 140 and the controller
housing 140c are the features that correspond to the
"electrical component assembly" and the "housing", re-
spectively.
[0081] The electrical components mounted in advance
in the controller housing 140c of the controller 140c spe-
cifically includes an AC cord 150 for AC power supply,
an AC terminal 144, a power switch 131, a control unit
147, male terminals 140a, 140b of the controller 140 for
controlling the driving motor 111, a rotation speed control
dial 148 and a motor speed sensor 149. The electrical
component assembly is based on a controller that houses
the control unit 147 for the driving motor 111 and formed
as an assembly by additionally mounting other electrical
components together with the controller. Therefore, this
controller-based electrical component assembly is re-
ferred to as the controller 140 in this impact tool.
[0082] The AC cord 150 is a power cord for introducing
AC power into the controller 140 and is a feature that
corresponds to the "power cord". The AC cord 150 itself
is mounted and retained on the controller housing 140c.
Specifically, as shown in FIG. 6, the AC cord 150 is placed
in between the controller housing 140c and a cord clamp
152 so that it is fixed and retained. As for retaining of the
AC cord itself, the AC cord 150 may be directly retained
on the controller housing 140c, or it may be indirectly
retained on the controller housing 140c via an intervening
member such as a cord guard disposed between the AC
cord 150 and the controller housing 140c. The AC termi-
nal 144 is a terminal to which one end of the AC cord 150
having the other end connected to the AC power is con-
nected. The terminal 144 is a feature that corresponds
to the "power terminal to which a power cord is connect-
ed".
[0083] The power switch 131 can be switched between
the on position in which power inputted via the AC cord
150 is supplied to a motor circuit of the driving motor 111
and the off position in which the power supply is cut off.
The power switch 131 is a feature that corresponds to
the "power switch". The control unit 147 performs controls
relating to power supply to the driving motor 111. Spe-
cifically, it has a function of controlling electric current to
be passed through the motor circuit of the driving motor
111 based on the settings of the rotation speed control
dial 148 on which the rotation speed (number of revolu-
tions) of the driving motor 111 can be set. In the control
unit 147, an output part that outputs control signals re-
lating to motor speed control to the driving motor 111
may also have a function as an output part that outputs
control signals relating other than motor speed control,
or the output parts may be separately independently pro-
vided. The control unit 147 is a feature that corresponds
to the "control unit".
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[0084] As shown in FIG. 12, the motor speed sensor
149 is a detector sensor that is formed on an opposed
surface 140d of the controller housing 140c which is op-
posed to the rear of the body 103 and extends toward a
rotor of the driving motor 111. The motor speed sensor
149 can detect information relating to rotation speed of
the driving motor 111 (rotor) and is a feature that corre-
sponds to the "motor speed sensor". Further, a pair of
male terminals 140a for feeding electric current control-
led by the control unit 147 to the brush holder 13 8b, and
a male terminal 140b for detecting carbon life are provid-
ed on the opposed surface 140d of the controller housing
140c.
[0085] The pair terminals 140a and the terminal 140b
are configured as plug-in type terminals or male terminals
(projections) which are inserted into a female terminal
138c (recess) formed in the brush holder 138b for termi-
nal connection. For the terminal connection of the male
terminals 140a, 140b, the male terminals 140a, 140b are
plugged into the female terminal 138c formed in the rear
of the body 103 in a direction transverse to the motor
shaft 112 of the driving motor 111. The male terminals
140a, 140b on the controller 140 side and the female
terminal 138c on the body 103 side are features that cor-
respond to the "connecting terminal" and the "connected
terminal", respectively. Further, the terminal 140b for de-
tecting carbon life may be omitted as necessary. More-
over, a female terminal may be provided on the controller
140 side and a male terminal may be provided on the
brush holder 138b side.
[0086] With the controller 140 having the above-de-
scribed construction, various electrical components in-
stalled in the controller housing 140c can be handled as
one part in the form of the electrical component assembly.
Further, the electrical components can be easily mounted
to the body 103 side in one operation by plug-in terminal
connection between the connecting terminal and the con-
nected terminal. Therefore, ease of mounting the elec-
trical components of the controller 140 can be improved.
[0087] In this impact tool, after the controller 140 is
mounted to the body 103, the handgrip 109 is further
mounted to the body 103 from the controller 140 side.
The construction and operation of mounting the handgrip
109 is specifically described with reference to FIGS. 13
and 14. FIG. 13 is a top view schematically showing the
controller 140 and the handgrip 109 as viewed from
above, in the state in which the handgrip 109 is not yet
mounted to the body 103. FIG. 14 is also a top view sche-
matically showing the controller 140 and the handgrip
109 as viewed from above, in the state in which the hand-
grip 109 is already mounted to the body 103 from the
controller 140 side.
[0088] As shown in FIG. 13, in the power switch 131,
a switch lever 131a can be actuated between the on po-
sition shown by a solid line and the off position shown by
a dotted line. Electric current is passed through the motor
circuit of the driving motor 111 when the switch lever
131a is placed in the on position, while the passage of

electric current through the motor circuit of the driving
motor 111 is cut off when the switch lever 131a is placed
in the off position.
[0089] An operating member 133 is provided on the
handgrip 109 and can be slid in the direction of an arrow
10 or the direction of an arrow 20 in FIG. 13 by manual
operation ofthe user. The operating member 133 has a
first operation region 133a that is pressed in order to
place the switch lever 131a in the off position and a sec-
ond operation region 133b that is pressed in order to
place the switch lever 131a in the on position. Specifical-
ly, the operating member 133 is slid into the off position
(shown by a solid line in FIG. 13) by pressing the first
operation region 133a, while it is slid into the on position
(shown by a dotted line in FIG. 13) by pressing the second
operation region 133b. Further, the operating member
133 has a pair of guides 133c each formed on its tip end
and having an inclined surface and also has a slit 133d
between the guides 133c. The switch lever 131a can be
switched between the on position and the off position
according to the sliding operation ofthe operation mem-
ber 133 when the switch lever 131a is held in the slit 133d.
[0090] In such a construction, the operation member
133 has a function of matching the set position of the
switch lever 131a with the set position ofthe operation
member 133 by cooperation of the pair guides 133c and
the slit 133d. This is now specifically considered as to
the case in which the handgrip 109 is to be mounted to
the body 103 from the controller side as shown in FIG.
14, for example, in the state in which the switch lever
131a is placed in the on position shown by the solid line
in FIG. 13 and the operation member 133 is placed in
the off position shown by the solid line in FIG. 13. When
the load required to switch the operation member 133
between the on position and the off position is heavier
than the load required to switch the switch lever 131a
between the on position and the off position, the switch
lever 131a is guided into the slit 133d while sliding on the
inclined surface of one of the guide 133c of the operation
member 133. Thus, the switch lever 131a is switched
from the on position to the off position, so that the set
position of the switch lever 131a is matched with the set
position of the operation member 133. When the switch
lever 131a is already placed in the off position before this
operation of mounting the handgrip 109 to the body 103,
the switch lever 131a is directly led into the slit 133d with-
out sliding on the inclined surface of the guide 133c. It
may also be configured, as necessary, such that the load
required to switch the operation member 133 between
the on position and the off position is lighter than the load
required to switch the switch lever 131a between the on
position and the off position, the set position of the oper-
ation member 133 is matched with the set position of the
switch lever 131a. Advantageously, with the above-de-
scribed construction, when mounting the handgrip 109
to the body 103, the user does not have to check the
matching of the position settings of both of the switch
lever 131a and the operation member 133.

23 24 



EP 2 529 893 B1

14

5

10

15

20

25

30

35

40

45

50

55

[0091] In this impact tool, the electrical components
mounted in advance in the controller housing 140c of the
controller 140c are described as to include the AC cord
150, the AC terminal 144, the power switch 131, the con-
trol unit 147, the male terminals 140a, 140b, the rotation
speed control dial 148 and the motor speed sensor 149.
In this invention, however, it is necessary to mount at
least an AC terminal, a power switch, a control unit and
a connecting terminal to the housing and form an assem-
bly. When other electrical components are additionally
incorporated into the assembly, the kind and number of
the electrical components can be appropriately selected
as necessary.
[0092] Further, the electric hammer is described as be-
ing of the type in which the driving motor 111 is arranged
such that the axis of the motor shaft 112 extends trans-
versely to the axis of the hammer bit. However, the
present invention can also be applied to electric hammers
of the type in which the driving motor 111 is arranged
such that the axis of the motor shaft 112 does not extend
transversely to the axis of the hammer bit. Further, in this
embodiment, the electric hammer is described as a rep-
resentative example of the impact tool, but the present
invention can also be applied to a hammer drill in which
the hammer bit 119 can perform a striking movement and
a rotation.

Description of Numerals

[0093]

101 electric hammer (impact tool)
103 body (tool body)
105 motor housing
105a bearing housing part
107 gear housing
107a cylindrical portion
107b pin guide hole
107c opening
108 barrel part
108a stepped engagement portion
109 handgrip
111 driving motor
112 motor shaft
112a small gear
113 motion converting mechanism
114 screw
115 striking mechanism
116 crank chamber
117 gear chamber
119 hammer bit (tool bit)
121 crank shaft
122 eccentric pin
122a projecting end
123 crank arm
124 crank plate
125 piston
131 power switch

133 actuating member
137 tool holder
141 cylinder
141a air chamber
141b front end large-diameter portion
141c air vent
142 stopper ring
143 striker
145 impact bolt
146 O-ring
151 dynamic vibration reducer (dynamic vibration re-
ducer)
153 weight
155 front coil spring (elastic element)
157 rear coil spring (elastic element)
158 front spring receiving sleeve
158a front end circular portion
158b small hole
158c small-diameter portion
159 rear spring receiving sleeve
161 reduction gear mechanism
163 intermediate gear
165 intermediate shaft
167 driven gear
171 vibration mechanism (driving mechanism part)
172 cam shaft
172a small-diameter portion
172b large-diameter portion
172c crank plate
172d engagement portion
172e square shank
173 eccentric cam
174 power transmitting pin
174a one (rear) pin
174b other (front) pin
175, 176 bearing
177 bearing housing
177a upper bearing housing part
177b lower bearing housing part
177c pin guide hole
177d opening
178 needle bearing
181 air bleeding mechanism
182 air passage
183 filter
184 filter case
185 O-ring
186 oil filler port
187 filler port cap
187a square hole
188 O-ring
189 screw
191 covering member
A1 vibration reducer assembly
A2 vibration mechanism assembly
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Claims

1. An impact tool performing a predetermined hammer-
ing operation on a workpiece by a striking movement
of a tool bit (119), the impact tool comprising:

a driving motor (111) that drives the tool bit (119),
a tool body (103) that houses the driving motor
(111),
a brush holder unit (138) that holds a plurality of
motor brushes for supplying electric power to
the driving motor (111),
a connecting terminal (140a, 140b) that can be
connected to a connected terminal (138c) of the
brush holder unit (138) by plugging in,
a power terminal (144) to which a power cord
(150) is connected,
a power switch (131) that can switch between a
state in which the driving motor (111) is ener-
gized and a state in which the driving motor (111)
is de-energized, and
a control unit (147) that performs controls relat-
ing to power supply to the driving motor (111),
wherein electrical components including the
connecting terminal (140a, 140b), and the con-
trol unit (147) are integrally mounted to a hous-
ing (140c) and thus form an electrical compo-
nent assembly (140), and the electrical compo-
nent assembly (140) is mounted to the body side
by connecting the connecting terminal (140a,
140b) to the connected terminal (138c) by plug-
ging in, characterized in that the power termi-
nal (144) and the power switch (131) are inte-
grally mounted to the housing (140c) and are
part of the electrical component assembly (140).

2. The impact tool as defined in claim 1, wherein, in the
electrical component assembly (140), a motor speed
sensor (149) for detecting information relating to ro-
tation speed of the driving motor (111) is integrally
mounted to the housing (140c), and the control unit
(147) outputs control signals relating to rotation
speed control to the driving motor (111) based on
the information detected by the motor speed sensor
(149).

3. The impact tool as defined in claim 1 or 2, wherein
the electrical component assembly (140) is disposed
at the rear of the tool body (103) between the tool
body (103) and a handle (109) to be held by a user,
and terminal connection between the connected ter-
minal (138c) and the connecting terminal (140a,
140b) is made by inserting the connecting terminal
(140a, 140b) into the connected terminal (138c) pro-
vided in the rear of the tool body (103), in a direction
transverse to a motor shaft (112) that is caused to
rotate by driving of the driving motor (111).

4. The impact tool as defined in any one of claims 1 to
3, wherein the motor shaft (112) that is caused to
rotate by driving of the driving motor is arranged to
cross an axis of the tool bit.

5. The impact tool as defined in any one of claims 1 to
4, wherein, in the electrical component assembly
(140), the power cord (150) itself connected to the
power terminal (144) is retained on the housing
(140c).

Patentansprüche

1. Schlagwerkzeug, das einen vorbestimmten Ham-
merarbeitsvorgang an einem Werkstück durch eine
Schlagbewegung eines Werkzeugbits (119) aus-
führt, wobei das Schlagwerkzeug aufweist:

einen Antriebsmotor (111), der das Werkzeugbit
(119) antreibt,
einen Werkzeugkörper (103), der den Antriebs-
motor (111) aufnimmt,
eine Bürstenhaltereinheit (138), die eine Mehr-
zahl von Motorbürsten zum Zuführen von elek-
trischer Leistung an den Antriebsmotor (111)
hält,
einen Verbindungsanschluss (140a, 140b), der
mit einem Verbindungsanschluss (138c) der
Bürstenhaltereinheit (138) mittels Einstecken
verbunden werden kann,
einen Leistungsanschluss (144), mit welchem
ein Leistungskabel (150) verbunden ist,
einen Leistungsschalter (131), der zwischen ei-
nem Zustand, in welchem der Antriebsmotor
(111) mit Energie versorgt wird, und einen Zu-
stand, in welchem der Antriebsmotor (111) nicht
mit Energie versorgt wird, geschaltet werden
kann, und
eine Steuereinheit (147), die Steuerungen be-
züglich der Leistungszufuhr an den Antriebsmo-
tor (111) ausführt,
bei dem elektrische Komponenten, die den Ver-
bindungsanschluss (140a, 140b) und die Steu-
ereinheit (147) enthalten, integral an ein Gehäu-
se (140c) montiert sind und somit eine elektri-
sche Komponentenbaugruppe (140) ausbilden,
und die elektrische Komponentenbaugruppe
(140) an die Körperseite durch Verbinden des
Verbindungsanschlusses (140a, 140b) mit dem
Verbindungsanschluss (138c) mittels Einste-
cken montiert wird, dadurch gekennzeichnet,
dass
der Leistungsanschluss (144) und der Leis-
tungsschalter (131) integral an das Gehäuse
(140c) montiert sind und Teil der elektrischen
Komponentenbaugruppe (140) sind.
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2. Schlagwerkzeug nach Anspruch 1, bei dem in der
elektrischen Komponentenbaugruppe (140) ein Mo-
torgeschwindigkeitssensor (149) zum Erfassen von
Information in Bezug auf die Drehgeschwindigkeit
des Antriebsmotors (111) integral an das Gehäuse
(140c) montiert ist, und die Steuereinheit (147) Steu-
erungssignale in Bezug auf die Drehgeschwindig-
keitssteuerung an den Antriebsmotor (111) basie-
rend auf der durch den Motorgeschwindigkeitssen-
sor (149) erfassten Information ausgibt.

3. Schlagwerkzeug nach Anspruch 1 oder 2, bei dem
die elektrische Komponentenbaugruppe (140) an ei-
ner Rückseite des Werkzeugkörpers (103) zwischen
dem Werkzeugkörper (103) und einem von einen
Benutzer zu haltenden Handgriff (109) angeordnet
ist, und eine Anschlussverbindung zwischen dem
Verbindungsanschluss (138c) und dem Verbin-
dungsanschluss (140a, 140b) durch Einführen des
Verbindungsanschluss (140a, 140b) in den Verbin-
dungsanschluss (138c), der an der Rückseite des
Werkzeugkörpers (103) vorgesehen ist, in einer
Richtung transversal zu einer Motorwelle (112), die
durch Antreiben des Antriebsmotors (111) zum Dre-
hen gebracht wird, hergestellt wird.

4. Schlagwerkzeug nach einem der Ansprüche 1 bis 3,
bei dem die Motorwelle (112), die durch Antreiben
des Antriebsmotors zum Drehen gebracht wird, so
angeordnet ist, dass sie eine Achse des Werkzeug-
bits kreuzt.

5. Schlagwerkzeug nach einem der Ansprüche 1 bis 4,
bei dem in der elektrischen Komponentenbaugruppe
(140) das Leistungskabel (112), das selbst mit dem
Leistungsanschluss (144) verbunden ist, an dem
Gehäuse (140c) gehalten wird.

Revendications

1. Un outil d’impact effectuant une opération de mar-
telage prédéterminée sur une pièce à usiner par un
mouvement de frappe d’un foret d’outil (119), l’outil
d’impact comprenant:

un moteur d’entraînement (111) qui entraîne le
foret d’outil (119),
un corps d’outil (103) qui loge le moteur d’en-
traînement (111),
une unité de porte-balais (138) qui contient une
pluralité de balais de moteur pour fournir de
l’énergie électrique au moteur d’entraînement
(111),
une borne de connexion (140a, 140b) qui peut
être connectée à une borne connectée (138c)
de l’unité de porte-balais (138) en branchant,
une borne d’alimentation (144) à laquelle le cor-

don d’alimentation (150) est connectée,
un interrupteur d’alimentation (131) qui peut
basculer entre un état dans lequel le moteur
d’entraînement (111) est sous-tension et un état
dans lequel le moteur d’entraînement (111) est
hors-tension, et
une unité de commande (147) qui effectue des
contrôles sur l’alimentation électrique du moteur
d’entraînement (111),
dans lequel les composants électriques, y com-
pris la borne de connexion (140a, 140b) et l’unité
de commande (147) sont montées intégrale-
ment sur un boîtier (140c) et forment ainsi un
ensemble de composants électriques (140), et
l’assemblage de composants électriques (140)
est monté sur le côté du corps en connectant la
borne de connexion (140a, 140b) à la borne con-
nectée (138c) en la branchant, caractérisé en
ce que la borne d’alimentation (144) et l’inter-
rupteur d’alimentation (131) sont montés inté-
gralement sur le boîtier (140c) et font partie de
l’assemblage de composants électriques (140).

2. L’outil d’impact tel que défini dans la revendication
1, dans lequel, dans l’assemblage de composants
électriques (140), un capteur de vitesse de moteur
(149) pour détecter des informations relatives à la
vitesse de rotation du moteur d’entraînement (111)
est monté intégralement sur le boîtier (140c), et l’uni-
té de commande (147) émet des signaux de com-
mande relatifs au contrôle de la vitesse de rotation
du moteur d’entraînement (111) sur base de l’infor-
mation détectée par le capteur de vitesse de moteur
(149).

3. L’outil d’impact tel que défini dans la revendication
1 ou 2, dans lequel l’assemblage de composants
électriques (140) est disposé à l’arrière du corps
d’outil (103) entre le corps d’outil (103) et une poi-
gnée (109) pour être tenu par un utilisateur, et la
borne de connexion entre la borne connectée (138c)
et la borne de connexion (140a, 140b) est réalisé
par l’insertion de la borne de connexion (140a, 140b)
dans la borne connectée (138c) disposé à l’arrière
du corps d’outil (103), dans une direction transver-
sale par rapport à un arbre de moteur (112) qui est
entraîné en rotation par entraînement du moteur
d’entraînement (111).

4. L’outil d’impact tel que défini dans l’une quelconque
des revendications 1 à 3, dans lequel l’arbre de mo-
teur (112) qui est entraîné en rotation par entraîne-
ment du moteur d’entraînement est disposé de ma-
nière à traverser un axe du foret d’outil.

5. L’outil d’impact tel que défini dans l’une quelconque
des revendications 1 à 4, dans lequel, dans l’assem-
blage de composants électriques (140), le cordon
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d’alimentation (150) lui-même connecté à la borne
d’alimentation (144) est retenu sur le boîtier (140c).
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