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Description

TECHNICAL FIELD

[0001] The invention relates to a power tool such as a
hammer and a hammer drill in which an elongate tool bit
is linearly driven.

BACKGROUND

[0002] DE 196 00 339 C1 discloses a hammer drill,
which comprises the features of the preamble of claim
1, comprising a cooling structure for cooling a motor and
a gear train.
[0003] Japanese non-examined laid-open Patent Pub-
lication No. H11-309682 discloses a hammer drill having
a motor cooling fan.
[0004] As for the hammer drill, it is desired to provide
a technique for more efficiently cooling a motor and other
components.

DISCLOSURE

[0005] It is, accordingly, an object to provide an effec-
tive technique for efficiently cooling a motor and other
components in a power tool in which an elongate tool bit
is linearly driven.
[0006] In order to solve the above-mentioned problem,
a power tool according to claim 1 is provided.
[0007] The present teachings provide a power tool in
which an elongate tool bit is linearly driven to perform a
predetermined operation. The power tool includes at
least a tool body, a motor, a striking part, a motion con-
verting part, a first cooling air passage, a second cooling
air passage, a motor cooling fan and a striking part cool-
ing fan. The "power tool" here widely includes a power
tool such as a hammer and a hammer drill in which an
elongate tool bit is linearly driven to perform a predeter-
mined operation. The "predetermined operation" here
suitably includes not only a hammering operation in
which the tool bit performs only linear striking movement,
but a hammer drill operation in which the tool bit performs
linear striking movement and rotation in the circumferen-
tial direction.
[0008] The motor is housed within the tool body and
disposed such that an extension of a motor output shaft
extends transversely to an axis of the tool bit. The striking
part is housed within a front region of the tool body and
designed as an element for striking the tool bit. Therefore,
the power tool is also referred to as an impact tool. The
"front region of the tool body" here is defined as a region
on the tool bit side or a region in the vicinity of the tool
bit or a mounting part for the tool bit in the tool body.
Typically, the striking part mainly includes a striking ele-
ment in the form of a striker that is slidably disposed within
a bore of a cylinder, and an intermediate element in the
form of an impact bolt that is slidably disposed within a
tool holder and transmits the kinetic energy of the striker

to the tool bit. The motion converting part is disposed
above the motor and serves to convert an output of ro-
tating the motor output shaft when the motor is driven,
into an output of striking the tool bit by the striking part.
The motion converting part typically includes a crank
mechanism which is formed by a crank shaft, a crank
arm and a piston and driven by the rotating output of the
motor output shaft, and a gear speed reducing mecha-
nism which drives the crank mechanism at a reduced
speed via a plurality of gears. The first cooling air passage
is designed as a cooling air passage which is provided
within the tool body and through which cooling air can be
led to the motor. The region "above the motor" here can
be defined as a region on the side of one end of the motor
which is nearer to the axis of the tool bit. The second
cooling air passage is designed as a cooling air passage
which is provided within the tool body and through which
cooling air can be led to the striking part. The motor cool-
ing fan is disposed below the motor and activated to sup-
ply cooling air to the first cooling air passage when the
motor is driven. The region "below the motor" here can
be defined as a region on the side of the other end of the
motor away from the axis of the tool bit. When the motor
cooling fan is activated, cooling air is supplied to the first
cooling air passage and cools the motor and its surround-
ing areas. The striking part cooling fan is disposed be-
tween the motor and the motion converting part and ac-
tivated to supply cooling air to the second cooling air pas-
sage when the motor is driven. When the striking part
cooling fan is activated, cooling air is supplied to the sec-
ond cooling air passage and cools the striking part and
its surrounding areas.
[0009] In such a construction of the power tool accord-
ing to these teachings, the motor cooling fan for cooling
the motor and the striking part cooling fan for cooling the
striking part are independent of each other. Therefore,
the motor cooling fan and the striking part cooling fan
can be designed to have different specifications, for ex-
ample, in kind (such as an axial fan and a centrifugal fan)
or in flow rate, so that optimum setting for each of the
cooling fans to cool the respective areas to be cooled
can be made. As a result, increase of temperature of
each of the areas to be cooled can be efficiently prevent-
ed.
[0010] In the power tool according to a further embod-
iment, preferably, the second inlet is formed above the
motor in the tool body and the second outlet is formed
below the motor in the tool body. With such a construc-
tion, the first cooling air passage can be realized in which
the motor is cooled by cooling air which is taken in through
the inlet formed above the motor and thereafter the cool-
ing air used for cooling the motor is discharged through
the outlet formed below the motor.
[0011] In the power tool according to a further embod-
iment, preferably, the second inlet of the first cooling air
passage is formed in a back side of the tool body on the
side opposite to the tool bit. Specifically, the inlet of the
first cooling air passage is located on the far side of the
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tool body opposite to the tool bit. With such a construc-
tion, dust which is generated during operation to be per-
formed on the workpiece by the tool bit cannot be easily
sucked in.
[0012] In the power tool according to a further embod-
iment, preferably, the first inlet is formed lateral to or for-
ward of the striking part in the tool body and the first outlet
is formed lateral to the motion converting part in the tool
body. With such a construction, the second cooling air
passage can be realized in which the striking part and
the motion converting part are cooled by cooling air which
is taken in through the inlet formed lateral to or forward
of the striking part and thereafter the used cooling air is
discharged through the outlet formed lateral to the motion
converting part.
[0013] Other objects, features and advantages of the
invention will be readily understood after reading the fol-
lowing detailed description together with the accompa-
nying drawings and the claims.

DEITAILED DESCRIPTION OF THE EMBODIMENT

[0014] A representative example of the invention will
now be described in detail with reference to the figures
1-5. This detailed description is merely intended to teach
a person skilled in the art further details for practicing
preferred aspects of the present teachings and is not
intended to limit the scope of the invention. Only the
claims define the scope of the claimed invention. There-
fore, combinations 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 ex-
amples, which detailed description will now be given with
reference to the accompanying drawings.

(First Embodiment)

[0015] An entire construction of an electric hammer
101 according to a first embodiment is now described
with reference to FIGS. 1 to 3. FIG. 1 is a side view show-
ing the entire electric hammer 101 of this embodiment.
FIG. 2 shows the electric hammer 101 of FIG. 1 as viewed
from a handgrip 109 side, and FIG. 3 shows a body 103
of the electric hammer 101 of FIG. 1 partly in section.
[0016] As shown in FIGS. 1 and 2, the electric hammer
101 as a representative embodiment of the "power tool"
mainly includes a body 103 that forms an outer shell of
the electric hammer 101, a hammer bit 119 detachably
coupled to a tool holder (not shown) connected to a front
(left as viewed in the drawings) end region of the body
103 in the longitudinal direction, and a handgrip 109 that
is connected to the other (right as viewed in the drawings)
end of the body 103 in the longitudinal direction and de-
signed to be held by a user. The body 103 and the ham-
mer bit 119 here are features that correspond to the "tool
body" and the "tool bit", respectively.
[0017] The hammer bit 119 is held by the tool holder

(not shown) such that it is allowed to reciprocate in its
axial direction (the longitudinal direction of the body 103)
with respect to the tool holder and prevented from rotating
in its circumferential direction with respect to the tool hold-
er. The hammer bit 119 may be designed either as one
component of the electric hammer 101 or as a separate
member from the electric hammer 101. In this specifica-
tion, for the sake of convenience of explanation, in the
body 103, a region on the hammer bit 119 side or a region
in the vicinity of the hammer bit 119 or a mounting part
for the hammer bit 119 is taken as the front or tool front
region, and a region on the handgrip 109 side as the rear
or tool rear region. Further, a region on the side of one
end of a motor 111 which is nearer to the axis of the
hammer bit 119 is taken as an upper region (above the
motor), and a region on the side of the other end of the
motor 111 away from the axis of the hammer bit 119 is
taken as a lower region (below the motor).
[0018] The body 103 mainly includes a motor housing
105 that houses a motor 111, a motion converting part
housing 107 that houses a motion converting part 113
and a striking part housing 108 that houses a striking part
115. Therefore, the electric hammer 101 having the strik-
ing part is also referred to as an impact tool.
[0019] The motion converting part housing 107 is de-
signed as a housing part disposed above the motor hous-
ing 105. A plurality of slit-like first outlets 124 are formed
in the both side walls of the motion converting part hous-
ing 107 lateral to the motion converting part 113. The first
outlets 124 are features that correspond to the "outlet
which is formed lateral to the motion converting part".
[0020] The striking part housing 108 is designed as an
elongate housing part connected to the front end of the
motion converting part housing 107 and extending to-
ward the tool front region along the axis of the hammer
bit 119. A plurality of slit-like first inlets 122 are formed
in the both side walls of the striking part housing 108
lateral to or forward of the striking part 115. The first inlet
122 are features that correspond to the "inlet which is
formed lateral to or forward of the striking part".
[0021] The motor housing 105 is designed as a hous-
ing part extending transversely to the extending direction
of the striking part housing 108 and generally parallel to
the extending direction of the handgrip 109. A plurality
of slit-like second inlets 132 are formed in the back wall
(rear surface) of the motor housing 105 above the motor
111, and a plurality of slit-like second outlets 134 are
formed in the bottom of the motor housing 105 (below
the motor 111). The second inlets 122 and the second
outlets 134 are features that correspond to the "inlet
which is formed above the motor" and the "outlet which
is formed below the motor", respectively.
[0022] The handgrip 109 has a U-shape having an
open front and is connected to rear ends of the motor
housing 105 and the motion converting part housing 107.
Further, an operating member 110 is disposed in an up-
per region of the handgrip 109. The operating member
110 actuates a power switch (not shown) for driving the
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motor 111, between on and off positions on AC power
supplied via an AC cord 118.
[0023] As shown in FIG. 3, the motor 111 is disposed
such that an extension of a motor output shaft 112 ex-
tends transversely to the axis of the hammer bit 119. The
motion converting part 113 serves to convert a rotating
output of a motor output shaft 112 of the motor 111 into
linear motion and transmit it to the striking part 115.
[0024] Although not shown, the motion converting part
113 includes a crank mechanism which is formed by a
crank shaft, a crank arm and a piston and driven by the
rotating output of the motor output shaft 112, and a gear
speed reducing mechanism which drives the crank
mechanism at a reduced speed via a plurality of gears.
The motion converting part 113 is a feature that corre-
sponds to the "motion converting part". Although not
shown, the striking part 115 mainly includes a striking
element in the form of a striker that is slidably disposed
within a bore of a cylinder, and an intermediate element
in the form of an impact bolt that is slidably disposed
within a tool holder and transmits the kinetic energy of
the striker to the hammer bit. The striking part 115 is a
feature that corresponds to the "striking part".
[0025] Thus, the rotating output of the motor output
shaft 112 of the motor 111 is appropriately converted into
linear motion via the motion converting part 113 at re-
duced speed and transmitted to the striking part 115.
Then, an impact force is generated in the axial direction
of the hammer bit 119 (the horizontal direction in FIG. 3)
via the striking part 115. Although not shown, the motor
111 houses and holds an armature which rotates togeth-
er with the motor output shaft 112, a stator which is fixed
within a motor case, a commutator which is disposed on
a lower portion of the motor, and a feeding brush (also
referred to as a "carbon brush") which is disposed on the
lower portion of the motor and serves to feed current to
the motor in sliding contact with an outer circumferential
surface of the commutator. The motor 111 is a feature
that corresponds to the "motor".
[0026] Further, the motor 111 has a striking part cool-
ing fan 120 and a motor cooling fan 130 which are acti-
vated when the motor output shaft 112 rotates. The strik-
ing part cooling fan 120 is connected to an upper part of
the motor output shaft 112 and the motor cooling fan 130
is connected to a lower part of the motor output shaft
112. The striking part cooling fan 120 and the motor cool-
ing fan 130 form component parts housed within the body
103, or typically cooling structures for cooling the motor
111 and the striking part 115. An axial fan or a centrifugal
fan can be appropriately selected for use as the cooling
fans 120, 130. In this case, the two cooling fans may be
of the same type, or they may be of different types.
[0027] The striking part cooling fan 120 is housed with-
in a cooling fan receptacle 121 disposed above the motor
111 (on the upper side as viewed in FIG. 3). The striking
part cooling fan 120 is a feature that corresponds to the
"striking part cooling fan". The cooling fan receptacle 121
communicates with a housing space 113a for the motion

converting part 113 via a communication part 123 formed
in a partition between the cooling fan receptacle 120 and
the motion converting part 113. The housing space 113a
further communicates with the outside via the first inlets
122 through a housing space 115a for the striking part
115 in the striking part housing 108. Further, the cooling
fan receptacle 121 communicates with the outside via
the first outlets 124. Thus, a cooling air passage for cool-
ing air to flow at least through the housing space 115a
and the housing space 113a when the striking part cool-
ing fan 120 is activated is formed between the first inlets
122 and the first outlets 124. This cooling air passage
which is formed within the body 103 and through which
cooling air can flow to the striking part 115 is a feature
that corresponds to the "second cooling air passage".
[0028] The motor cooling fan 130 is housed within a
cooling fan receptacle 131 disposed below the motor
housing 105 (on the lower side as viewed in FIG. 3). The
motor cooling fan 130 is a feature that corresponds to
the "motor cooling fan". The cooling fan receptacle 131
communicates with a housing space 111a for the motor
111 via a communication part 133 formed in a partition
between the cooling fan receptacle 131 and the motor
111. The housing space 111 a further communicates with
the outside via the second inlets 132. Further, the cooling
fan receptacle 131 communicates with the outside via
the second outlets 134 formed in the bottom of the motor
housing 105 or the bottom of the cooling fan receptacle
131. Thus, a cooling air passage for cooling air which
flows at least through the housing space 111 a when the
motor cooling fan 130 is activated is formed between the
second inlets 132 and the second outlets 134. This cool-
ing air passage which is formed within the body 103 and
through which cooling air can flow to the motor 111 is a
feature that corresponds to the "first cooling air passage".
[0029] The cooling air passages for the striking part
cooling fan 120 and the motor cooling fan 130 may be
preferably formed by using a partition wall which is dis-
posed within the body 103. Further, in order to enhance
the hermeticity of the cooling air passages, preferably,
the partition wall itself may be formed by an elastic ele-
ment, or an elastic element may be mounted on the par-
tition wall.
[0030] Flow of cooling air caused by activation of the
striking part cooling fan 120 and the motor cooling fan
130 which are constructed as described above is specif-
ically explained with reference to FIGS. 4 and 5. FIG. 4
schematically shows flow of cooling air in the electric
hammer 101 of FIG. 3, and FIG. 5 schematically shows
flow of cooling air in the electric hammer 101 of FIG. 2.
In FIGS. 4 and 5, the cooling air flow produced by the
striking part cooling fan 120 is shown by solid thick arrow,
and the cooling air flow produced by the motor cooling
fan 130 is shown by hollow arrow. Further, in FIG. 4, for
the sake of convenience of explanation, cooling air to be
discharged through the first outlets 124 is shown as being
discharged toward the back wall of the housing, but ac-
tually, the first outlets 124 are formed in the side walls of
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the housing as shown in FIG. 1, and the cooling air is
discharged laterally to the right and left as shown by arrow
in FIG. 5 through the first outlets 124 formed in the side
walls of the housing.
[0031] As shown in FIGS. 4 and 5, when the striking
part cooling fan 120 is activated by rotation of the motor
output shaft 112 of the motor 111, flow of cooling air from
the first inlets 122 toward the first outlets 124 is produced
in the cooling air passage formed between the first inlets
122 and the first outlets 124. Specifically, by the sucking
action of the activated striking part cooling fan 120, out-
side air is led firstly into the housing space 115a through
the first inlets 122 and then into the housing space 113a
and it further flows into the cooling fan receptacle 121
through the communication part 123. At this time, the
striking part 115, the motion converting part 113 and their
surrounding regions are cooled by the cooling air in se-
quence. In this case, this cooling structure can be de-
signed to cool at least one of the crank mechanism and
the gear speed reducing mechanism of the motion con-
verting part 113. The cooling air led into the cooling fan
receptacle 121 is pressurized by the striking part cooling
fan 120 and then discharged to the outside through the
first outlets 124. Thus, in this embodiment, the striking
part cooling fan 120 is designed to cool at least the striking
part 115.
[0032] When the motor cooling fan 130 is activated by
rotation of the motor output shaft 112 of the motor 111,
flow of cooling air from the second inlets 132 toward the
second outlets 134 is produced in the cooling air passage
formed between the second inlets 132 and the second
outlets 134. Specifically, by the sucking action of the ac-
tivated motor cooling fan 130, outside air is led first into
the housing space 111a through the second inlets 132
and then into the cooling fan receptacle 131 through the
communication part 133. At this time, the motor 111 and
its surrounding regions are cooled by the cooling air. The
cooling air led into the cooling fan receptacle 131 is pres-
surized by the motor cooling fan 130 and then discharged
to the outside through the second outlets 134. Thus, in
this embodiment, the motor cooling fan 130 is designed
to cool the motor 111.
[0033] In the above-described cooling structure, the
striking part cooling fan 120 for cooling the striking part
115 and the motion converting part 113 and the motor
cooling fan 130 for cooling the motor 111 are designed
to be independent of each other. Therefore, the striking
part cooling fan 120 and the motor cooling fan 130 can
be designed to have different specifications, for example,
in kind (such as an axial fan and a centrifugal fan) or in
flow rate, so that optimum setting for each of the cooling
fans to cool the respective areas to be cooled can be
made. As a result, increase of temperature of each of the
areas to be cooled can be efficiently prevented.
[0034] Further, in the above-described cooling struc-
ture, by provision of the construction in which the second
inlets 132 for the cooling air of the motor cooling fan 130
are formed in a back side of the tool body 103 (the motor

housing 105), or specifically on the far side of the tool
body 103 opposite to the hammer bit 119, dust which is
generated during operation to be performed on the work-
piece by the hammer bit 119 cannot be easily sucked in.
[0035] Further, in the above-described cooling struc-
ture, cooling air used for cooling the striking part 115 is
not used for cooling the motor 111. Therefore, dust can
be prevented from entering the feeding brush of the motor
111 and having an adverse effect such as a so-called
carbon lock.
[0036] Further, in the above-described cooling struc-
ture, both of the striking part cooling fan 120 and the
motor cooling fan 130 are disposed near the respective
outlets or downstream of the respective cooling air pas-
sages, and the striking part 115 and the motor 111 are
cooled by cooling air which is produced by induced cool-
ing fans. Such an induced cooling fan is more efficient
and advantageous than a forced cooling fan which is dis-
posed upstream of a cooling air passage.
[0037] As for a cooling structure for cooling each com-
ponent of the electric hammer, different embodiments
from the above-described cooling structure can be ap-
plied. Second to fourth embodiments of the electric ham-
mer having different cooling structures are now de-
scribed.

(Second Embodiment (not showing all features of the 
claims))

[0038] An entire construction of an electric hammer
201 according to a second embodiment as a represent-
ative embodiment of the "power tool" is now described
with reference to FIGS. 6 and 7. FIG. 6 shows a body of
the electric hammer 201 of the second embodiment partly
in section. FIG. 7 shows the electric hammer 201 of the
second embodiment as viewed from the handgrip 109
side. The electric hammer 201 of the second embodiment
has about the same overall construction as the electric
hammer 101 of the first embodiment. Therefore, in FIGS.
6 and 7, components or elements in the second embod-
iment which are substantially identical to those shown in
FIGS. 1 to 3 are given like numerals and are not de-
scribed.
[0039] The electric hammer 201 shown in FIGS. 6 and
7 has a single cooling fan 220 which is activated by ro-
tation of a motor output shaft 212 of a motor 211. The
cooling fan 220 forms a cooling structure for cooling com-
ponent elements housed within the body 103, or typically
the motor 211 and the striking part 115. An axial fan or
a centrifugal fan can be appropriately selected for use
as the cooling fan 220. The motor 211 and the feeding
brush 114 of the motor 211 are features that correspond
to the "motor" and the "feeding brush", respectively.
[0040] The cooling fan 220 is housed within a cooling
fan receptacle 221 disposed above the motor 211 (on
the upper side as viewed in FIG. 6) in the motor housing
105. The cooling fan 220 is disposed between the motor
211 and the motion converting part 113 on the side of
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the motor 211 opposite to the feeding brush 114. The
cooling fan 220 is a feature that corresponds to the "single
cooling fan". The cooling fan receptacle 221 communi-
cates with the housing space 113a and thus with the out-
side via a plurality of slit-like outlets 226 which are formed
in the both side walls of the body 103 (the motion con-
verting part housing 107). The outlets 226 are features
that correspond to the "outlet which is formed lateral to
the motion converting part". Further, the cooling fan re-
ceptacle 221 communicates with a housing space 211 a
for the motor 211 via a communication part 224 formed
in a partition between the cooling fan receptacle 221 and
the motor 211. The housing space 211a communicates
with the housing space 115a via a communication part
225, and the housing space 115a further communicates
with the outside via a plurality of slit-like first inlets 222
which are formed in the both side walls of the striking
part housing 108 lateral to or forward of the striking part
115. Further, a partition wall 227 is provided between the
housing spaces 115a and 113a and serves to prevent
cooling air from directly flowing between the housing
spaces 115a and 113a. The housing space 211a com-
municates with the outside via a second inlets 223 formed
in the bottom of the motor housing 105 (below the motor
211). The first inlets 222 and the second inlets 223 are
features that correspond to the "inlet which is formed be-
low the motor".
[0041] In this manner, a cooling air passage for cooling
air to flow through the housing spaces 115a and 113a
when the cooling fan 220 is activated is formed between
the first inlets 222 and the outlets 226, and a cooling air
passage for cooling air to flow through the housing spac-
es 211a and 113a when the cooling fan 220 is activated
is formed between the second inlets 223 and the outlets
226. Specifically, the cooling fan 220 serves to produce
the flows of cooling air for both of the cooling air passag-
es. The cooling air passage formed between the first in-
lets 222 and the outlets 226 and the cooling air passage
formed between the second inlets 223 and the outlets
226 are features that correspond to the "second cooling
air passage" and the "first cooling air passage", respec-
tively.
[0042] The cooling air passage which communicates
with the first inlets 222 and the cooling air passage which
communicates with the second inlets 223 may be pref-
erably formed by using a partition wall which is disposed
within the body 103. Further, in order to enhance the
hermeticity of the cooling air passages, preferably, the
partition wall itself may be formed by an elastic element,
or an elastic element may be mounted on the partition
wall.
[0043] Flow of cooling air caused by activation of the
cooling fan 220 which is constructed as described above
is specifically explained with reference to FIGS. 8 and 9.
FIG. 8 schematically shows flow of cooling air in the elec-
tric hammer 201 of FIG. 6, and FIG. 9 schematically
shows flow of cooling air in the electric hammer 201 of
FIG. 7. In FIGS. 8 and 9, as for the cooling air flow pro-

duced by the cooling fan 220, the flow of cooling air
through the first inlets 222 is shown by solid thick arrow,
and the flow of cooling air through the second inlets 223
is shown by hollow arrow.
[0044] As shown in FIGS. 8 and 9, when the cooling
fan 220 is activated by rotation of the motor output shaft
212 of the motor 211, flow of cooling air from the first
inlets 222 toward the outlets 226 is produced in the cool-
ing air passage formed between the first inlets 222 and
the outlets 226. Specifically, by the sucking action of the
activated cooling fan 220, outside air is led into the hous-
ing space 115a through the first inlets 222. At this time,
the striking part 115 and its surrounding regions are
cooled by the cooling air. After flowing through the hous-
ing space 115a, the cooling air is prevented from flowing
directly into the housing space 113a by the partition wall
227 and flows into the housing space 211 a for the motor
211 through the communication part 225.
[0045] By the sucking action of the activated cooling
fan 220, outside air is also led into the motor housing
space 211a through the second inlets 223 and merged
with the cooling air led into the motor housing space 211a
from the housing space 115a. At this time, the motor 211
and its surrounding regions are cooled by these cooling
air flows. Thereafter, the two cooling air flows merged in
the housing space 211 a are led into the cooling fan re-
ceptacle 121 through the communication part 224 and
pressurized and then led into the housing space 113a.
Thereafter, the cooling air led into the housing space
113a is discharged to the outside through the same out-
lets 226 which are used for both of the two cooling air
passages. In this case, it may be constructed such that
the cooling air used for cooling the striking part 115 and
the cooling air used for cooling the motor 211 may be
merged to cool at least one of the crank mechanism and
the gear speed reducing mechanism of the motion con-
verting part 113, or to cool other parts. The degree of
increase of temperature of the motion converting part
113 is lower than that of the motor 211 and the striking
part 115, so that a desired cooling effect can be obtained
even by the cooling air used for cooling the striking part
115 and the motor 211.
[0046] By provision of the above-described cooling
structure, the motor 211, the striking part 115 and the
motion converting part 113 can be rationally cooled only
by the single cooling fan 220. Further, the cost increase
can be avoided by using an existing cooling fan. Thus,
an efficient cooling structure can be realized. Further, the
cooling air which have flown through the two cooling air
passages can be merged to cool other components of
the power tool.
[0047] Further, in the above-described cooling struc-
ture, the cooling fan 220 is disposed above the motor
211 on the side of the motor 211 opposite to the feeding
brush 114 so as to be located away from the feeding
brush 114. This structure is effective in preventing entry
of dust into the feeding brush of the motor 111 which may
have an adverse effect such as a so-called carbon lock.
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[0048] Further, in the above-described cooling struc-
ture, the cooling fan 220 is designed as a induced cooling
fan which is disposed near the outlets or downstream of
the cooling air passages. Such an induced cooling fan is
more efficient and advantageous than a forced cooling
fan which is disposed upstream of a cooling air passage.

(Third Embodiment (not showing all features of the 
claims))

[0049] An entire construction of an electric hammer
301 according to a third embodiment as a representative
embodiment of the "power tool" is now described with
reference to FIG. 10. FIG. 10 shows a body of the electric
hammer 301 of the third embodiment partly in section.
The electric hammer 301 of the third embodiment has
about the same overall construction as the electric ham-
mer 101 of the first embodiment. Therefore, in FIG. 10,
components or elements in the third embodiment which
are substantially identical to those shown in FIGS. 1 to
3 are given like numerals and are not described.
[0050] The electric hammer 301 shown in FIG. 10 has
a cooling fan 320 which is activated by rotation of a motor
output shaft 312 of a motor 311. The cooling fan 320
forms a cooling structure for cooling component elements
housed within the body 103, or typically the motor 311
and the striking part 115. An axial fan or a centrifugal fan
can be appropriately selected for use as the cooling fan
320. The motor 311 is a feature that corresponds to the
"motor".
[0051] The cooling fan 320 is housed within a cooling
fan receptacle 321 disposed below the motor 311 (on the
lower side as viewed in FIG. 10) in the motor housing
105. The cooling fan 320 is a feature that corresponds
to the "single cooling fan". The cooling fan receptacle
321 communicates with the outside via an outlet 329
which is formed in a bottom of the motor housing 105 or
a bottom of the cooling fan receptacle 321. The outlet
329 is a feature that corresponds to the "single outlet
which communicates with both of the first and second
cooling air passages". Further, the cooling fan receptacle
321 communicates with the housing space 115a via a
communication part 328 formed below the motor and a
communication part 327 lateral to the motor.
[0052] A partition wall 325 is provided in the housing
space 115a and partitions the housing space 115a in the
axial direction of the hammer bit 119. The housing space
115a is partitioned into upper and lower sections 325a,
325b by the partition wall 325. The sections 325a, 325b
communicate with each other via a plurality of commu-
nication holes 326 which are formed in the partition wall
325 and spaced apart from each other in the axial direc-
tion of the hammer bit 119. The partition wall 325 is a
partition wall that partitions the housing space 115a in
the axial direction of the hammer bit 119 and corresponds
to the "partition wall". Further, the communication holes
326 are communication parts formed in the partition wall
325 and spaced apart from each other in the axial direc-

tion of the hammer bit 119 and correspond to the "second
communication parts". The lower section 325b commu-
nicates with the communication holes 326, and the upper
section 325a communicates with the housing space 113a
via a communication part 324. The housing space 113a
further communicates with the outside via a first inlet 322
formed in the back wall of the housing of the body 103
(the tool rear surface). The communication part 324 is a
communication part for communication between the first
inlet 322 and the housing space 115a and corresponds
to the "first communication part". Further, the cooling fan
receptacle 321 communicates with the outside via a sec-
ond inlet 323 which is formed in the back wall of the hous-
ing of the body 103, through the communication part 328
and the housing space 311 a for the motor 311. The first
inlet 322 and the second inlet 323 are features that cor-
respond to the "inlet which communicates with the sec-
ond cooling air passage" and the "inlet which communi-
cates with the first cooling air passage", respectively.
[0053] Thus, a cooling air passage for cooling air which
flows through the housing space 115a and the housing
space 113a when the cooling fan 320 is activated is
formed between the first inlet 322 and the outlet 329.
Further, a cooling air passage for cooling air which flows
through the housing space 311a when the cooling fan
320 is activated is formed between the second inlet 323
and the outlet 329. Specifically, the cooling fan 320
serves to create the flows of the cooling air for both of
the two cooling air passages. The first inlet 322 and the
second inlet 323 are both formed in the back wall of the
housing of the body 103, and they may be formed either
as separate inlets spaced apart from each other or as
one inlet. The cooling air passage which is formed be-
tween the first inlet 322 and the outlet 329 and the cooling
air passage which is formed between the second inlet
323 and the outlet 329 are features that correspond to
the "second cooling air passage" and the "first cooling
air passage", respectively.
[0054] The cooling air passages for communication
with the first inlets 322 and the cooling air passage for
communication with the second inlets 323 may be pref-
erably formed by using a partition wall which is disposed
within the body 103. Further, in order to enhance the
hermeticity of the cooling air passages, preferably, the
partition wall itself may be formed by an elastic element,
or an elastic element may be mounted on the partition
wall.
[0055] Flow of cooling air caused by activation of the
cooling fan 320 which is constructed as described above
is specifically explained with reference to FIG. 11. FIG.
11 schematically shows flow of cooling air in the electric
hammer 301 of FIG. 10. In FIG. 11, as for the cooling air
flow produced by the cooling fan 320, the flow of cooling
air through the first inlet 322 is shown by solid thick arrow,
and the flow of cooling air through the second inlet 323
is shown by hollow arrow.
[0056] In the electric hammer 301 shown in FIG. 11,
when the cooling fan 320 is activated by rotation of the
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motor output shaft 312 of the motor 311, flow of cooling
air from the first inlet 322 toward the outlet 329 is pro-
duced in the cooling air passage formed between the first
inlet 322 and the outlet 329. Specifically, by the sucking
action of the activated cooling fan 320, outside air is led
into the housing space 113a through the first inlet 322
and then flows into the section 325a of the housing space
115a through the communication part 324. In the section
325a, the cooling air passage for air flow into the section
325b is throttled by the communication holes 326. There-
fore, the cooling air is scattered almost evenly over a
wide range in the axial direction of the hammer bit 119,
so that the striking part 115 is almost evenly cooled in its
entirety. Thereafter, the cooling air is led from the section
325b into the housing space 311 a for the motor 311
through the communication part 327.
[0057] Further, when the cooling fan 320 is activated
by rotation of the motor output shaft 312 of the motor
311, flow of cooling air from the second inlet 323 toward
the outlet 329 is produced in the cooling air passage
formed between the second inlet 323 and the outlet 329.
Specifically, by the sucking action of the activated cooling
fan 320, outside air is led into the housing space 311 a
for the motor 311 through the second inlet 323. At this
time, the motor 311 and its surrounding regions are
cooled by the cooling air. The cooling air used for cooling
the motor 311 is merged with the cooling air flowing into
the housing 311 a through the communication part 327.
Thereafter, the two cooling air flows merged in the hous-
ing 311a are led into the cooling fan receptacle 321
through the communication part 328 and pressurized and
then discharged to the outside through the outlet 329.
[0058] By provision of the above-described cooling
structure, the motor 311, the striking part 115 and the
motion converting part 113 can be rationally cooled by
the single cooling fan 320. Further, the cost increase can
be avoided by using an existing cooling fan. Thus, an
efficient cooling structure can be realized. Further, by
partitioning the housing space 115 by the partition wall
235 having the communication holes 326, the striking
part 115 can be almost evenly cooled in its entirety.
[0059] Further, in the above-described cooling struc-
ture, the cooling fan 220 is designed as a induced cooling
fan which is disposed near the outlet or downstream of
the cooling air passages. Such an induced cooling fan is
more efficient and advantageous than a forced cooling
fan which is disposed upstream of a cooling air passage.

(Fourth Embodiment (not showing all features of the 
claims))

[0060] An entire construction of an electric hammer
401 according to a fourth embodiment as a representa-
tive embodiment of the "power tool" is now described
with reference to FIG. 12. FIG. 12 shows a body of the
electric hammer 401 of the fourth embodiment partly in
section. The cooling structure of the electric hammer 401
of the fourth embodiment is only different in the cooling

air passages from that of the electric hammer 301 of the
third embodiment. Therefore, in FIG. 12, components or
elements in the fourth embodiment which are substan-
tially identical to those shown in FIG. 3 are given like
numerals and are not described.
[0061] The electric hammer 401 shown in FIG. 12 does
not have any element such as the partition wall 325 of
the electric hammer 301. In the electric hammer 401, the
first inlet 322 for communication with the outside com-
municates with the housing space 113a, the communi-
cation part 327 and the housing space 311 a for the motor
311 in this order.
[0062] Flow of cooling air caused by activation of the
cooling fan 320 in the electric hammer 401 constructed
as described above is specifically explained with refer-
ence to FIG. 13. FIG. 13 schematically shows flow of
cooling air in the electric hammer 401 of FIG. 12.
[0063] In the electric hammer 401 shown in FIG. 13,
when the cooling fan 320 is activated by rotation of the
motor output shaft 312 of the motor 311, flow of cooling
air from the first inlet 322 toward the outlet 329 is pro-
duced in the cooling air passage (second cooling air pas-
sage) formed between the first inlet 322 and the outlet
329. Specifically, by the sucking action of the activated
cooling fan 320, outside air is led into the housing space
113a through the first inlet 322 and cools the motion con-
verting part 113. Thereafter, the cooling air flows into the
housing space 113a for the motor 311 through the com-
munication part 327. At this time, part of the cooling air
flowing through the housing space 113a flows into the
housing space 115a through a region between the hous-
ing space 113a and the housing space 115a and directly
cools the striking part 115. Or it indirectly cools the striking
part 115 by cooling the motion converting part 113 which
is raised in temperature by thermal conduction from the
striking part 115. Therefore, the cooling air passage be-
tween the first inlet 322 and the outlet 329 is defined as
a cooling air passage (the "second cooling air passage")
through which cooling air can be led to the striking part
115. Further, cooling air led into the housing space 113a
through the communication part 327 is merged with cool-
ing air led into the housing space 113a through the sec-
ond inlet 323 and used for cooling the motor 311. There-
after, the merged cooling air is led into the cooling fan
receptacle 321 through the communication part 328 and
pressurized and then discharged to the outside through
the outlet 329.
[0064] converting part 113 and the striking part 115
can be rationally cooled only by the single cooling fan
320. Further, the cost increase can be avoided by using
an existing cooling fan. Thus, an efficient cooling struc-
ture can be realized.

(Other Embodiments)

[0065] The teachings are not limited to the above em-
bodiments, but rather, may be added to, changed, re-
placed with alternatives or otherwise modified.
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[0066] Further, in the above-described embodiments,
the electric hammers are described as a representative
example of the power tool. However, the teachings can
also be applied to a hammer drill in which a tool bit such
as the hammer bit 119 performs the striking movement
and rotation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0067]

FIG. 1 is a side view showing an entire electric ham-
mer 101 according to a first embodiment.
FIG. 2 shows the electric hammer 101 of FIG. 1 as
viewed from a handgrip 109 side.
FIG. 3 shows a body 103 in the side view of the elec-
tric hammer 101 of FIG. 1 partly in section.
FIG. 4 schematically shows flow of cooling air in the
electric hammer 101 of FIG. 3.
FIG. 5 schematically shows flow of cooling air in the
electric hammer 101 of FIG. 2.
FIG. 6 shows a body of an electric hammer 201 of a
second embodiment partly in section.
FIG. 7 shows the electric hammer 201 of the second
embodiment as viewed from the handgrip 109 side.
FIG. 8 schematically shows flow of cooling air in the
electric hammer 201 of FIG. 6.
FIG. 9 schematically shows flow of cooling air in the
electric hammer 201 of FIG. 7.
FIG. 10 shows a body of an electric hammer 301 of
a third embodiment partly in section.
FIG. 11 schematically shows flow of cooling air in
the electric hammer 301 of FIG. 10.
FIG. 12 shows a body of an electric hammer 401 of
a fourth embodiment partly in section.
FIG. 13 schematically shows flow of cooling air in
the electric hammer 401 of FIG. 12.

Description of Numerals

[0068]

101, 201, 302, 401 electric hammer (power tool)
103 body (tool body)
105 motor housing
107 motion converting part housing
108 striking part housing
109 handgrip
110 operating member
111, 211, 311 motor
111a, 211a, 311a motor housing space
112, 212, 312 motor output shaft
113 motion converting part
113a housing space for motion converting part
114 feeding brush
115 striking part
115a housing space for striking part
118 AC cord

119 hammer bit (tool bit)
120 striking part cooling fan
121, 131, 221, 321 cooling fan receptacle
122 first inlet
123, 133 communication part
124 first outlet
130 motor cooling fan
132 second inlet
134 second outlet
222 first inlet
223 second inlet
224, 225 communication part
226 outlet
227 partition wall
322 first inlet
323 second inlet
324, 327, 328 communication part
325 partition wall
325a, 325b section
326 communication hole
329 outlet

Claims

1. A power tool (101), in which a predetermined elon-
gate detachably coupled tool bit (119) is linearly driv-
en to perform a predetermined operation, comprising
a tool body (103),
a motor (111) that is housed within the tool body
(103) and disposed such that an extension of a motor
output shaft (112) extends transversely to an axis of
the tool bit (119),
a striking part (115) that is housed within a front re-
gion of the tool body (103) and strikes the tool bit
(119),
a motion converting part (113) that is disposed above
the motor (111) and converts an output of rotating
the motor output shaft (112) when the motor (111)
is driven, into an output of striking the tool bit (119)
by the striking part (115),
a first cooling air passage that is provided within the
tool body (103) and through which cooling air can be
led to the motor (111),
a second cooling air passage that is provided within
the tool body (103) and through which cooling air
can be led to the striking part (115), wherein the first
and second cooling air passages are hermetically
formed by a partition wall which is disposed within
the tool body (103),
wherein the first cooling air passage is formed be-
tween a second inlet (132) and a second outlet (134),
and
wherein the second cooling air passage is formed
between a first inlet (122) and a first outlet (124),
characterised by a motor cooling fan (130) that is
disposed below the motor (111) and connected to a
lower part of the motor output shaft (112) and acti-
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vated to supply cooling air to the first cooling air pas-
sage when the motor (111) is driven and disposed
downstream of the first cooling air passage, and
a striking part cooling fan (120) that is disposed be-
tween the motor (111) and the motion converting part
(113) and connected to an upper part of the motor
output shaft (112) and activated to supply cooling air
to the second cooling air passage when the motor
(111) is driven and disposed downstream of the sec-
ond cooling air passage, wherein
the striking part (115) and the motor (111) are cooled
by cooling air which is produced by induced cooling
fans.

2. The power tool (101) as defined in claim 1, wherein
the second inlet (132) is formed above the motor
(111) in the tool body (103) and the second outlet
(134) is formed below the motor (111) in the tool
body (103).

3. The power tool (101) as defined in claim 1 or 2,
wherein the second inlet (132) is formed in a back
side of the tool body (103) on a side opposite to the
tool bit (119).

4. The power tool (101) as defined in claim 1, 2 or 3,
wherein the first inlet (122) is formed lateral to or
forward of the striking part (115) in the tool body (103)
and the first outlet (124) is formed lateral to the mo-
tion converting part (113) in the tool body (103).

Patentansprüche

1. Kraftwerkzeug (101), in welchem ein vorbestimmtes
längliches lösbar gekoppeltes Werkzeugbit (119)
zum Ausführen eines vorbestimmten Arbeitsvorgan-
ges linear angetrieben wird, mit
einem Werkzeugkörper (103),
einem Motor (111), der in dem Werkzeugkörper
(103) aufgenommen ist und so angeordnet ist, dass
sich eine Erstreckung einer Motorausgabewelle
(112) quer zu einer Achse des Werkzeugbits (119)
erstreckt,
einem Schlagteil (115), der in einem vorderen Be-
reich des Werkzeugkörpers (103) aufgenommen ist
und das Werkzeugbit (119) schlägt,
einem Bewegungsumwandlungsteil (113), der ober-
halb des Motors (111) angeordnet ist und, wenn der
Motor (111) angetrieben wird, eine Drehausgabe der
Motorausgabewelle (112) in eine Schlagausgabe
des Werkzeugbits (119) durch den Schlagteil (115)
umwandelt,
einer ersten Kühlungsluftpassage, die innerhalb des
Werkzeugkörpers (103) vorgesehen ist und durch
welche Kühlungsluft an den Motor (111) geleitet wer-
den kann,
einer zweiten Kühlungsluftpassage, die innerhalb

des Werkzeugkörpers (103) vorgesehen ist und
durch welche Kühlungsluft an den Schlagteil (115)
geleitet werden kann,
bei dem die erste und die zweite Kühlungsluftpas-
sage durch eine Trennwand, die innerhalb des Werk-
zeugkörpers (103) angeordnet ist, hermetisch aus-
gebildet sind,
bei dem die erste Kühlungsluftpassage zwischen ei-
nem zweiten Einlass (132) und einem zweiten Aus-
lass (134) ausgebildet ist, und
bei dem die zweite Kühlungsluftpassage zwischen
einem ersten Einlass (122) und einem ersten Aus-
lass (124) ausgebildet ist,
gekennzeichnet durch
ein Motorkühlungslüfterrad (130), das unterhalb des
Motors (111) angeordnet ist und mit einem unteren
Teil der Motorausgabewelle (112) verbunden ist und
zum Zuführen von Kühlungsluft an die erste Küh-
lungsluftpassage aktiviert wird, wenn der Motor
(111) angetrieben wird, und stromabwärts der ersten
Kühlungsluftpassage angeordnet ist, und
einem Schlagteilkühlungslüfterrad (120), das zwi-
schen dem Motor (111) und dem Bewegungsum-
wandlungsteil (113) angeordnet ist und mit einem
oberen Teil der Motorausgabewelle (112) verbun-
den ist und zum Zuführen von Kühlungsluft an die
zweite Kühlungsluftpassage aktiviert wird, wenn der
Motor (111) angetrieben wird, und stromabwärts der
zweiten Kühlungsluftpassage angeordnet ist, bei
dem
der Schlagteil (115) und der Motor (111) durch Küh-
lungsluft gekühlt werden, die durch induzierte Küh-
lungslüfterräder produziert wird.

2. Kraftwerkzeug (101) nach Anspruch 1, bei dem der
zweite Einlass (132) oberhalb des Motors (111) in
dem Werkzeugkörper (103) ausgebildet ist und der
zweite Auslass (134) unterhalb des Motors (111) in
dem Werkzeugkörper (103) ausgebildet ist.

3. Kraftwerkzeug (101) nach Anspruch 1 oder 2, bei
dem der zweite Einlass (132) in einer Rückseite des
Werkzeugkörpers (103) an einer dem Werkzeugbit
(119) gegenüberliegenden Seite ausgebildet ist.

4. Kraftwerkzeug (101) nach Anspruch 1, 2 oder 3, bei
dem der erste Einlass (122) seitlich des Schlagteils
(115) oder vor dem Schlagteil (115) in dem Werk-
zeugkörper (103) ausgebildet ist und der erste Aus-
lass (124) seitlich des Bewegungsumwandlungsteils
(113) in dem Werkzeugkörper (103) ausgebildet ist.

Revendications

1. Outil motorisé (101), dans lequel une mèche d’outil
(119) allongée, prédéterminée et couplée de maniè-
re détachable est entraînée linéairement pour réali-
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ser une opération prédéterminée, comprenant :

un corps d’outil (103),
un moteur (111) qui est logé dans le corps d’outil
(103) et agencé de sorte qu’une extension d’un
arbre de sortie de moteur (112) s’étende trans-
versalement à un axe de la mèche d’outil (119),
une partie de frappe (115) qui est logée dans
une région avant du corps d’outil (103) et frappe
la mèche d’outil (119),
une partie de conversion de mouvement (113)
qui est agencée au-dessus du moteur (111) et
convertit une sortie de rotation de l’arbre de sor-
tie de moteur (112) lorsque le moteur (111) est
entraîné, en une sortie de frappe de la mèche
d’outil (119) par la partie de frappe (115),
un premier passage d’air de refroidissement
ménagé dans le corps d’outil (103) et par lequel
de l’air de refroidissement peut être amené au
moteur (111),
un second passage d’air de refroidissement mé-
nagé dans le corps d’outil (103) et par lequel de
l’air de refroidissement peut être amené à la par-
tie de frappe (115),
dans lequel les premier et second passages
d’air de refroidissement sont formés herméti-
quement par une paroi de séparation qui est
agencée dans le corps d’outil (103),
dans lequel le premier passage d’air de refroi-
dissement est formé entre une seconde entrée
(132) et une seconde sortie (134) et
dans lequel le second passage d’air de refroi-
dissement est formé entre une première entrée
(122) et une première sortie (124),
caractérisé par
un ventilateur de refroidissement de moteur
(130) qui est agencé sous le moteur (111) et
relié à une partie inférieure de l’arbre de sortie
de moteur (112) et activé pour amener de l’air
de refroidissement au premier passage d’air de
refroidissement lorsque le moteur (111) est en-
traîné et agencé en aval du premier passage
d’air de refroidissement et
un ventilateur de refroidissement de partie de
frappe (120) qui est agencé entre le moteur
(111) et la partie de conversion de mouvement
(113) et relié à une partie supérieure de l’arbre
de sortie de moteur (112) et activé pour amener
de l’air de refroidissement au second passage
d’air de refroidissement lorsque le moteur (111)
est entraîné et agencé en aval du second pas-
sage d’air de refroidissement, dans lequel
la partie de frappe (115) et le moteur (111) sont
refroidis par de l’air de refroidissement qui est
produit par des ventilateurs de refroidissement
induits.

2. Outil motorisé (101) selon la revendication 1, dans

lequel la seconde entrée (132) est formée au-dessus
du moteur (111) dans le corps d’outil (103) et la se-
conde sortie (134) est formée sous le moteur (111)
dans le corps d’outil (103).

3. Outil motorisé (101) selon la revendication 1 ou 2,
dans lequel la seconde entrée (132) est formée au
dos du corps d’outil (103) sur un côté opposé à la
mèche d’outil (119).

4. Outil motorisé (101) selon la revendication 1, 2 ou
3, dans lequel la première entrée (122) est formée
latéralement ou à l’avant de la partie de frappement
(115) dans le corps d’outil (103) et la première sortie
(124) est formée latéralement à la partie de conver-
sion de mouvement (113) dans le corps d’outil (103).
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