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(54) Power tool and protector for power tool

(57) It is an object of the invention to provide a tech-
nique to further increase protection performance for a
battery pack of power tool. A representative power tool
(100) may include a tool body (101) to which a tool bit is
coupled to perform a predetermined operation, a driving
motor that is disposed within the tool body, a battery pack
that supplies driving current to the driving motor, the bat-
tery pack (111) being removably mounted to the tool body
(101) and placed on the outside of the tool body in an
exposed state, and a protector (121) that is removably
mounted to the tool body (101) to protect the battery pack
(111). The protector (121) may include a battery pack
protection area (123,125) that protects the battery pack
(111) mounted to the tool body (101) when the protector
(121) is mounted to the tool body (101). The battery pack
protection area (123,125) is disposed on at least part of
the outer surface of the battery pack (111) with a clear-
ance and prevents transmission of external force upon
the battery pack protection area (123,125) to the battery
pack (111).
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

�[0001] The present invention relates to a battery-�pow-
ered power tool and more particularly, to a technique for
protecting a battery pack of the power tooL

Description of the Related Art

�[0002] A known battery-�powered power tool is provid-
ed with a protective provision to protect a battery pack
against impact when the power tool is struck against
something or dropped during use or carry. Such a power
tool is disclosed, for example, in EP 1516702. According
to the known art, a cushioning protection member mainly
comprising an elastic element is directly provided on the
battery pack itself and protects the battery pack against
impact. However, a cushioning member as a protective
member is directly mounted in the known art, sufficient
impact absorbing effectiveness cannot be obtained.

SUMMARY OF THE INVENTION

�[0003] Accordingly, it is an object of the invention to
provide a technique to further increase protection per-
formance for a battery pack of power tool
�[0004] The above-�described object can be achieved
by a claimed invention. According to the invention, a rep-
resentative power tool includes a tool body to which a
tool bit is coupled, a driving motor disposed within the
tool body, and a battery pack that supplies driving current
to the driving motor. The battery pack is removably
mounted to the tool body and placed on the outside of
the tool body in an exposed state.
�[0005] The representative power tool includes a pro-
tector that is removably mounted to the tool body and
protects the battery pack. The protector is provided as a
kind of adapter. The protector includes a battery pack
protection area that protects the battery pack mounted
to the tool body when the protector is mounted to the tool
body. The battery pack protection area is disposed on at
least part of the outer surface of the battery pack with a
clearance therebetween and prevents an external force
upon the battery pack protection area from being trans-
mitted to the battery pack. The battery pack protection
area may typically include a frame member that is dis-
posed to cover the outer surface of the battery pack at
least in part or in entirety This frame member may be
preferably formed by rigid metal sheet, or by an elastic
element (rubber molding) into which a sheet metal is in-
serted, or by a resin molding into which a sheet metal is
inserted.
�[0006] According to the invention, the protector is pro-
vided with the battery pack protection area which is
spaced apart from the associated outer surface of the

battery pack. With this construction, when the power tool
is struck against something or dropped on the ground
during use or carry, the external force such as impact
force upon the battery pack protection area of the pro-
tector is prevented from being transmitted to the battery
pack. Thus, the battery pack can be effectively protected
against external forces.
�[0007] Further, because the protector is removably
mounted to the tool body, only the protector can be re-
placed with a new one if the protector is broken. Further,
depending on the operation modes of the power tool, the
processing operation can be performed with the protector
being removed from the power tool.
�[0008] 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

�[0009]

FIG. 1 is a perspective view showing a rechargeable
vibration driver drill in its entirety according to an em-
bodiment of the present invention.
FIG. 2 is a perspective view showing a first embod-
iment of a battery protector in its entirety.
FIG. 3 is a perspective view of the vibration driver
drill, as viewed from the front, to which the battery
protector is mounted.
FIG. 4 is also a perspective view of the vibration driv-
er drill, as viewed from the back, to which the battery
protector is mounted..
FIG. 5 is a perspective view showing a second em-
bodiment of the battery protector in its entirety.

DETAILED DESCRIPTION OF THE INVENTION

�[0010] 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 power tools
and protectors and method for using such power tools,
protectors and devices utilized therein. Representative
examples of the present invention, which examples uti-
lized many of these additional features and method steps
in conjunction, will now be described in detail with refer-
ence to the drawings. 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.
Therefore, combinations of features and steps disclosed
within the following detailed description may not be nec-
essary to practice the invention in the broadest sense,
and are instead taught merely to particularly describe
some representative examples of the invention, which
detailed description will now be given with reference to
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the accompanying drawings.
�[0011] A first representative embodiment of the
present invention is now described with reference to the
drawings. FIG. 1 is a perspective, external view showing
a rechargeable vibration driver drill 100, which is used
for screw- �tightening and drilling operations, as a repre-
sentative example of a power tool according to the em-
bodiment of the present invention. As shown in FIG. 1,
the representative rechargeable vibration driver drill 100
includes a body 101 and a driver bit which performs a
screw- �tightening operation of tightening various kinds of
screws or a drill bit for drilling operation (which is not
shown). The driver bit or drill bit is detachably coupled to
the tip end region of the body 101. The body 101 and the
driver bit or drill bit are the features that correspond to
the "tool body" and the "tool bit", respectively, according
to this invention. In the description hereinafter, for the
sake of explanation, the tip end side (bit side) of the body
101 is taken as the front side, and the opposite side as
the rear side.
�[0012] The body 101 includes a motor housing 103, a
gear housing 105 and a handgrip 107. The motor housing
103 houses a driving motor (not shown) that drives a bit.
A trigger 107a for actuating a power switch of the driving
motor is mounted on the handgrip 107. The gear housing
105 houses a power transmitting mechanism (not shown)
for transmitting the rotating output of the driving motor.
�[0013] The vibration driver drill 100 is T-�shaped, with
the handgrip 107 extending from generally the middle of
the body 101 in its longitudinal direction and extending
downward in a direction that intersects with the longitu-
dinal direction of the body 101. A battery holder 109 is
formed on the lower end or extending end of the handgrip
107. The battery holder 109 has a predetermined plane
area wider than the sectional area of the handgrip 107.
�[0014] A battery pack 111 for supplying driving current
to the driving motor is mounted on the underside of the
battery holder 109. The handgrip 107 and the battery
holder 109 are the features that correspond to the "grip"
and the "extending end", respectively, according to this
invention. The battery pack 11 includes a battery case
113 having a generally rectangular, open-�topped box-
like shape, a plurality of cells (not shown) housed in the
battery case 113, and a removable battery cover 115 for
covering the open top of the battery case 113.
�[0015] The battery pack 111 is detachably mounted to
the battery holder 109 by sliding the battery pack 111
horizontally in the longitudinal direction of the body 101.
For this purpose, a mounting guide (not shown) is pro-
vided on the top of the battery pack 111 or on the battery
cover 115, and a locking device (not shown) is provided
on the inner surface of the battery cover 115. The mount-
ing guide serves as a means for guiding the battery pack
111 to be slid backward from the front of the battery holder
109 so as to be mounted onto the battery holder 109 and
also serves as a means for preventing the battery pack
111 from falling off the battery holder 109.
�[0016] The locking device includes a hook provided on

the battery pack 111 and an engagement portion formed
on the battery holder 109. The locking device locks the
battery pack 111 by engagement of the hook and the
engagement portion when the battery pack 111 is slid
from before backward and mounted on the battery holder
109. Thus, the battery pack 111 is prevented from sliding
forward (in the direction of removal) and becoming de-
tached from the battery bolder 109.
�[0017] The book is configured to constantly apply a
biasing force of a spring in the direction of engagement.
A lock release lever 117 is disposed on a front 111a of
the battery pack 111 (the front of the battery cover 115)
and can be pressed from the outside to release the lock
of the locking device. The lock release lever 117 is a
feature that corresponds to the "operating part" according
to the present invention. The battery pack 111 attached
to the battery holder 109 is kept exposed on the outside
of the body 103, except its upper surface or mounting
surface for mounting to the battery bolder 109.
�[0018] A battery protector 121 for protecting the battery
pack 111 mounted on the battery holder 109 is now ex-
plained in detail with reference to FIGS. 2 to 4. The battery
protector 121 is a feature that corresponds to the "pro-
tector" according to the present invention. FIG. 2 is a
perspective view showing the entire battery protector
121. FIGS. 3 and 4 show the battery protector 121 at-
tached to the vibration driver drill 100. The battery pro-
tector 121 is removably mounted to the battery holder
109, and the mounting structure for mounting the battery
protector will be described below.
�[0019] As shown in FIG. 2, the battery protector 121
according to this embodiment is generally U- �shaped as
viewed from the front, including a pair of right and left
side frames 123 extending in the longitudinal direction of
the body 101 and a connecting plate 125 that connects
the side frames 123 on the bottom side. Thus, the battery
protector 121 has a frame structure having open front,
back and top and closed sides and bottom The side
frames 123 and the connecting plate 125 are features
that correspond to the "battery pack protection area" ac-
cording to the present invention. Each of the side frames
123 includes a rigid element 123a made of sheet metal
and an elastically deformable elastic element 123b made
of synthetic rubber. The rigid element 123a has a gen-
erally rectangular frame-�like shape having an opening in
the center, as viewed from the side. The elastic element
123b covers upper and lower frame regions of the rigid
element 123a and is formed by insert molding. Each of
the side frames 123 is higher in the vertical direction and
longer in the longitudinal direction than the battery pack
111.
�[0020] A protruding piece 123c is integrally formed on
the lower frame portion of each of the rigid elements 123a
and extends horizontally inward from the front region (in
the longitudinal direction) of the lower frame portion. The
connecting plate 125 of sheet metal is rotatably connect-
ed to the protruding piece 123c by a connecting pin 127.
Thus, when the battery protector 121 is mounted to and
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removed from the battery holder 109, the distance be-
tween the side frames 123 on the rear side can be
changed by rotating the side frames 123 horizontally on
the connecting pin 127.
�[0021] Next, the mounting structure for mounting the
battery protector 121 to the battery holder 109 is ex-
plained. As shown in FIG. 1, a slit-�like engagement
groove 109a is formed in a rear portion of each of the
right and left sides of the battery holder 109 and extends
horizontally in the longitudinal direction. Further, a
mounting portion 109b having a screw hole is formed
slightly below the engagement groove 109a. The en-
gagement groove 109a and the mounting portion 109b
are provided as a mounting portion for mounting existing
attachments, namely a hook (not shown) which is used
to book the vibration driver drill 100 onto a waist belt of
the user, or a bit holder (not shown) for holding spare
driver bits. In this embodiment, this mounting portion is
utilized to mount the battery protector 121. This mounting
portion is a feature that corresponds to the "mounting
portion" according to the present invention.
�[0022] As shown in FIG. 2, an engagement piece 123d
is integrally formed on the upper frame portion of the rigid
element 123a of each of the side frames 123 and extends
horizontally inward from the rear region (in the longitudi-
nal direction) of the upper frame portion. Further, a
mounting hole 123e is formed slightly below the engage-
ment piece 123d and extends through the upper frame
portion in the lateral direction. The right and left engage-
ment pieces 123d are inserted into the associated en-
gagement grooves 109a of the battery holder 109 and
thereby serve as a means for positioning and temporarily
fixing the battery protector 121 to the battery holder 109
when the battery protector 121 is mounted to the battery
holder 109.
�[0023] The battery protector 121 having the above-�de-
scribed construction is mounted to the battery holder 109
in the following procedures. First, the side frames 123
are rotated on the connecting pin 127 in a direction that
increases the distance between the side frames 123 on
the rear side. In this state, the side frames 123 are then
positioned to face the sides 111b of the battery pack 111.
Thereafter, the side frames 123 are rotated back on the
connecting pin 127 in a direction that decreases the dis-
tance between the side frames 123 on the rear side. In
this manner, the engagement pieces 123d are fitted into
the associated engagement grooves 109a of the battery
holder 109. Thus, the battery protector 121 is positioned
and temporarily fixed to the battery holder 109. In this
state, the mounting screws 129 are passed through the
mounting holes 123e and driven into the screw holes of
the protector mounting portions 109b. Thus, the battery
protector 121 can be mounted to the battery holder 109.
Further, the battery protector 121 can be removed from
the battery holder 109 by reversing the above-�described
mounting procedure.
�[0024] FIGS. 3 and 4 show the battery protector 121
attached to the battery holder 109. In the attached state,

the inner faces of the side frames 123 of the battery pro-
tector 121 are located along the associated sides 111b
of the battery pack 111 with a clearance therebetween.
Further, the upper face of the connecting plate 125 is
located under a bottom 111d of the battery pack 111 with
a clearance therebetween.
�[0025] The front end portions of the side frames 123
protrude a predetermined distance forward from the front
111a of the battery pack 111, and the rear end portions
of the side frames 123 protrude a predetermined distance
rearward from a back 111c of the battery pack 111. Fur-
ther, the lower end portions of the side frames 123 pro-
trude a predetermined distance downward from the bot-
tom 111d of the battery pack 111. A front portion of the
protector 121 which faces the front 111 a of the battery
pack 111 on which the lock release lever 117 is mounted
and a rear portion of the protector 121 which faces the
back 111c of the battery pack 111 are open. Thus, the
user’s fingers holding the battery pack 111 can pass
through the open front and rear portions together with
the battery pack 111 when the battery pack 111 is at-
tached to and removed from the battery holder 109. In
FIG. 2, the open front portion and the open rear portion
are designated by symbols "FO" and "RO", respectively.
�[0026] With this construction, when removing the bat-
tery pack 111 from the battery holder 109 in order, for
example, to charge the battery pack 111, the user insert
the thumb into the open front portion FO and the other
fingers into the open rear portion RO. Then, the lock re-
lease lever 117 is pressed with the thumb in order to
release the lock of the battery pack 111 by the lock device
with respect to the battery holder 109. In this state, the
battery pack 111 is slid forward while holding the back
111c ofthe battery pack 111 with the fingers other than
the thumb. Thus, the battery pack 111 can be removed
from the battery holder 109 via the open front portion FO
of the battery protector 121 without interfering with the
battery protector 121.
�[0027] When the battery pack 111 is in a position a
predetermined distance away from its mounting position,
the lock device is kept in the lock- �released state even if
the lock release lever 117 is released. Therefore, it is not
necessary to keep pressing the lock release lever 117
until the battery pack is completely removed. Thus, the
user is allowed to once release the fingers from the bat-
tery pack 111 and then hold it again in the process of its
removal. In this embodiment, when the battery pack 111
is removed, the fingers other than the thumb are initially
placed to cross the connecting plate 125. However, for
the above-�mentioned reason, the fingers can be released
from the battery pack 111 and then held again in the
process of its removal. Further, the battery pack 111 can
be attached to the battery holder 109 by reversing the
above-�described removing procedure.
�[0028] Thus, according to this embodiment, with the
construction of the battery protector 121 having the open
front and rear portions FO, RO, the battery protector 121
can be left attached to the battery holder 109 while the
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battery pack 111 is attached to and removed from the
battery holder 109. The open front and rear portions FO,
RO of the battery protector 121 are features that corre-
spond to the "open region" according to the present in-
vention.
�[0029] As described above, the vibration driver drill 100
according to this embodiment is provided with the battery
protector 121 for protecting the battery pack 111. The
inner faces of the right and left side frames 123 of the
battery protector 121 are located along the associated
sides 111b of the battery pack 111 with a clearance of
certain distances. Further, the front, rear and lower end
portions of the side frames 123 protrude outward from
the front 111a, the back 111c and the bottom 111d of the
battery pack 111, respectively. Therefore, if, for example,
the vibration driver drill 100 is dropped on the ground
during use or carry, either one or both of the frames 123
hit the ground, so that not only the sides 111 b but also
the front 111a, the back 111c and the bottom 111d of the
battery protector 121 can be protected from directly hit-
ting the ground. Specifically, even with the battery pro-
tector 121 having the open front and rear portions, the
same protective effect can be obtained as a construction
in which the entire outside surface of the battery pack
111 is covered.
�[0030] Further, the side frames 123 are spaced apart
from the associated sides 111b of the battery pack 111.
Therefore, an external force (impact force) upon the side
frames 123 can be prevented from being transmitted to
the battery pack 111. Thus, according to this embodi-
ment, the battery protector 121 can effectively protect
the battery pack 111 against impact when the vibration
driver drill 100 is dropped or struck against something
during use or carry.
�[0031] Further, the rigid element 123a made of sheet
metal and the elastic element 123b covering the rigid
element 123a form each of the side frames 123. There-
fore, the side frames 123 are capable of cushioning the
impact of hitting the ground or any other object while
maintaining a predetermined rigidity. Thus, the protection
performance for protecting the battery pack 111 can be
further improved.
�[0032] Further, in this embodiment, the battery protec-
tor 121 can be removably attached to the battery holder
109 formed on the tool body side. Therefore, in contrast
to the construction in which a cushioning element is di-
rectly provided on the battery pack 111, if the battery
protector 121 is broken, only the broken battery protector
121 can be replaced with a new one, and thus the whole
battery pack itself need not be replaced with a new one.
�[0033] Further, the engagement groove 109a and the
mounting portion 109b of the battery holder 109 form a
mounting portion for mounting attachments, namely a
hook or a bit holder. In this embodiment, the existing
mounting portion is utilized to mount the battery protector
121. Specifically, each of the side frames 123 of the bat-
tery protector 121 is formed with the engagement piece
123d that can be engaged in the engagement groove

109a and the mounting hole 123e for the mounting screw
129, so that the battery protector 121 can be attached to
the battery holder 109. Thus, the mounting structure for
the battery protector 121 can be efficiently provided. Fur-
ther, either the attachment or the battery protector 121
can be selectively mounted to the attachment mounting
portion.
�[0034] Further, the side frames 123 can be rotated hor-
izontally on the connecting pin 127, so that the distance
between the side frames 123 on the side of the engage-
ment pieces 123d can be increased or decreased. With
this construction, the engagement pieces 123d can be
easily engaged in or disengaged from the engagement
grooves 109a when the battery protector 121 is attached
to or removed from the battery holder 109. Therefore,
this construction is effective in work simplification of
mounting and removing the battery protector 121.
�[0035] Further, the battery protector 121 is generally
U-�sbaped as viewed from the front, including a pair ofright
and left side frames 123 extending in the longitudinal
direction ofthe body 101 and a connecting plate 125 that
connects the side frames 123 on the bottom side. Thus,
the battery protector 121 is configured to have open front
and back located in the direction of attachment and re-
moval of the battery pack 111. With this configuration,
the battery protector 121 can be left attached to the bat-
tery holder 109 while the battery pack 111 is attached to
and removed from the battery holder 109. Therefore,
ease of operation of mounting and removing the battery
pack 111 can be improved.

(Second representative embodiment)

�[0036] Next, the battery protector 121 according to a
second representative embodiment is now explained
with reference to FIG. 5. In the battery protector 121 of
this embodiment, each of the right and left side frames
123 is formed by only the rigid element 123a of the metal
sheet. Further, the connecting plate 125 is integrally
formed with the side frames 123 and extends between
the lower frame portions of the side frames 123. Thus,
the side frames 123 are connected to each other by the
connecting plate 125. Further, like in the first embodi-
ment, the engagement piece 123d and the mounting hole
123e for mounting the battery protector 121 to the battery
holder 109 are formed in the upper frame portion of each
of the side frames 123.
�[0037] In order to mount the battery protector 121 hav-
ing the above- �described construction to the battery hold-
er 109, like in the first representative embodiment, the
engagement pieces 123d are engaged in the associated
engagement groove 109a which are formed in the battery
holder 109 on the lower end ofthe handgrip 107, and the
mounting screws 129 are inserted through the mounting
holes 123e and driven into the screw holes of the mount-
ing portions 109b. The distance between the upper frame
portions of the side frames 123 can be increased such
that the upper frame portions are moved away from each
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other by utilizing the elastic deformation of the connecting
plate 125. Therefore, the engagement pieces 123d can
be inserted into and removed from the associated en-
gagement groove 109a without any trouble.
�[0038] Further, the battery protector 121 is positioned
and temporarily fixed to the battery holder 109 by the
engagement pieces 123d, so that the screw-�tightening
operation by using the mounting screws 129 can be fa-
cilitated. Further, the battery protector 121 is manufac-
tured from only the rigid element 123a or metal sheet.
This is effective in realizing simplification of the structure
and weigh reduction while ensuring a predetermined ri-
gidity, and also in reduction of the manufacturing costs.
�[0039] In the first and second representative embodi-
ments as described above, the power tool is describe as
being of the slide type in which the battery pack 111 is
mounted to and removed from the battery holder 109 by
moving in a direction that intersects with the extending
direction of the handgrip 107. However, this invention
can also be applied to a power tool of an insertion type
in which the battery pack is mounted and removed by
moving the battery pack 111 in the extending direction
of the handgrip 107.
�[0040] In the insertion type, the battery pack 111 is
attached or removed in the vertical direction. Therefore,
the battery protector 121 for protecting the insertion-�type
battery pack has an open side that faces one side (for
example, the front) of the outer surface of the battery
pack 111 on which at least the lock release lever 117 of
the locking device that locks the battery pack 111 to the
battery holder 109 is provided. The battery protector 121
also has another open side which faces the bottom of
the battery pack 111 in the direction of removal of the
battery pack 111. On the sides other than the two open
sides ofthe battery protector 121, frame portions are pro-
vided as a battery pack protection area. With such con-
struction, the battery protector 121 can be left attached
to the battery holder 109 while the user operates the lock
release lever 117 in order to allow removal of the battery
pack and then withdraws the battery pack 111 while hold-
ing the front and the back of the battery pack 111 by the
fingers inserted through the open sides. The battery pack
111 can also be mounted while the battery protector 121
is left attached to the battery holder 109.
�[0041] Further, in the above-�described embodiments,
the user operates the lock release lever 117 with the fin-
ger to allow the battery pack 111 to be removed, and
while keeping this state, the user holds the battery pack
111 and removes the battery pack 111 from the battery
holder 109. In this process, the fingers holding the battery
pack 111 are placed to cross the connecting plate 125.
However, by appropriately changing the configuration of
the battery pack protection area and the open area of the
battery protector 121, the battery protector 121 may be
configured such that the fingers holding the battery pack
111 are not placed to cross the connecting plate 125, or
specifically such that the fingers can be passed through
the open area without interference (without need of hold-

ing the battery pack 111 again after once released).
�[0042] Further, in the first representative embodiment,
the construction in which the side frames 123 rotate hor-
izontally via the connecting pins 127 may be changed
into the construction as described in the second embod-
iment in which the side frames 123 are integrally formed
with the connecting plate 125. Further, the mounting
structure for mounting the battery protector 121 to the
battery holder 109 may be changed to a different one
from that shown in the drawings. Further, the side frames
123 may be changed to a construction not having an
opening in the center, such as a construction in which a
flat plate forms the side frames 123 and entirely covers
the side surfaces of the battery pack 111. Further, in this
embodiment, the rechargeable vibration driver drill 100
is described as a representative example of the power
tool, but it is not limited to the vibration driver drill 100.
The present invention can be widely applied to any re-
chargeable power tools having a battery pack mounted
externally in an exposed state.

Description of Numerals

�[0043]

100 vibration driver drill (power tool)
101 body (tool body)
103 motor housing
105 gear housing
107 handgrip (grip)
107a trigger
109 battery holder
109a engagement groove
109b mounting portion
111 battery pack
111 a front
111b side
111c back
111d bottom
113 battery case
115 battery cover
117 lock release lever (operating portion)
121 battery protector (protector)
123 side frame (battery-�pack protection area)
123a rigid element
123b elastic element
123c protruding piece
123d engagement piece
123e mounting hole
125 connecting plate
127 connecting pin
129 mounting screw
FO open front portion (open area)
RO open rear portion (open area)

�[0044] It is explicitly stated that all features disclosed
in the description and/or the claims are intended to be
disclosed separately and independently from each other
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for the purpose of original disclosure as well as for the
purpose of restricting the claimed invention independent
of the composition of the features in the embodiments
and/or the claims. It is explicitly stated that all value rang-
es or indications of groups of entities disclose every pos-
sible intermediate value or intermediate entity for the pur-
pose of original disclosure as well as for the purpose of
restricting the claimed invention, in particular as limits of
value ranges.

Claims

1. A power tool comprising: �

a tool body to which a tool bit is coupled to per-
form a predetermined operation,
a driving motor that is disposed within the tool
body,
a battery pack that supplies driving current to
the driving motor, the battery pack being remov-
ably mounted to the tool body and placed on the
outside of the tool body in an exposed state, and
a protector that is removably mounted to the tool
body to protect the battery pack,
characterized in that the protector includes a
battery pack protection area that protects the
battery pack mounted to the tool body when the
protector is mounted to the tool body, and
the battery pack protection area is disposed on
at least part of the outer surface of the battery
pack with a clearance and prevents transmis-
sion of external force upon the battery pack pro-
tection area to the battery pack.

2. The power tool as defined in claim 1, wherein the
tool body includes a mounting portion for removably
mounting an attachment that is provided as an aid
in the operation of the tool bit, and either the protector
or the attachment is selectively mounted to the
mounting portion.

3. The power tool as defined in claim 1 or 2 wherein: �

the tool body includes a grip extending in a di-
rection that intersects with the longitudinal direc-
tion of the tool body,
the battery pack can be mounted to and re-
moved from an extending end of the grip by mov-
ing the battery pack in a direction that intersects
with the extending direction of the grip or in the
extending direction of the grip,
the battery pack includes an operating portion
that is operated in order to allow the battery pack
to be removed from the extending end of the grip,
the protector includes an open area through
which the battery pack is allowed to pass without
interfering with the protector, when a user re-

moves the battery pack from the extending end
of the grip by holding the battery pack and mov-
ing the battery pack in the direction that inter-
sects with the extending direction of the grip or
in the extending direction of the grip, while op-
erating the operating portion by the finger to al-
low removal of the battery pack and keeping the
removal allowed state,
the battery protection area is provided in an area
other than the open area.

4. The power tool as defined in any one of claims 1 to
3, wherein an elastic element is provided at least in
part of the battery pack protection area.

5. The power tool as defined in any one of claims 1 to
4, wherein the tool body includes a mounting portion
for removably mounting an attachment that is pro-
vided as an aid in the operation of the tool bit, and
either the protector or the attachment is selectively
mounted to the mounting portion wherein the mount-
ing portion includes an engagement groove and a
mounting portion having a screw hole, and wherein
the protector includes a mounting hole and an en-
gagement piece which can be inserted into and re-
moved from the engagement groove, and the pro-
tector is fastened, with the engagement piece being
inserted into the engagement groove, by a mounting
screw passed through the mounting hole and driven
into the screw hole.

6. The power tool as defined in any one of claims 1 to
5, wherein the battery pack protection area includes
right and left side frames extending along the sides
of the battery pack in the longitudinal direction and
a connecting plate that connects the side frames on
the bottom side,� whereby the protector has a frame
structure having open top, front and back.

7. A protector for a power tool according to anyone of
claims 1 to 6, wherein the protector is removably
mounted to the tool body and protects the battery
pack when mounted to the tool body.

8. The protector as defined in claim 7, wherein an elas-
tic element is provided at least in part of the battery
pack protection area.

9. The protector as defined in claim 7 or 8, wherein a
front end portion of the side frame protrudes forward
from the front of the battery pack, and a rear end
portion of the side frame protrudes rearward from
the back of the battery pack.
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