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FIG. 1 power tool that can be used at a position away from
. the external power source. The power tool includes
a housing, a motor, an end tool, a battery pack, and
an inverter. The housing has an upper side portion
and a lower side portion. The motor is supported by
the housing and driven by alternate-current power.
The end tool is supported by the housing and rotat-
ably driven by the motor. The battery pack outputs
direct-current voltage. The inverter is disposed on
the upper side portion and at a position higher than
the motor and configured to convert the direct-cur-
rent voltage outputted from the battery pack into al-
ternate-current voltage and to supply the motor with
alternate-current power.
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DESCRIPTION
Title of Invention
Power Tool
Cross Reference to Related Application
[0001] This application claims priority from Japanese Patent Application No.
2010-130971 filed June 8, 2010. The entire content of this priority application is
incorporated herein by reference.
Technical Field
[0002] " The invention relates to a power tool having a motor driven by an
alternating-éurrent' power source.
Béckground Art
[0003] A power tool driven by an AC (alternating current) motor is
conventionally known. Since the AC motor in such a power tool is supplied with
electric power from an external power source, the power tool is used while being
connected to the external power source via a power cord. This kind of power tool is
described in Japanese Patent Application Publication No. 2009-219428.
Citation List
Patent Literature
[0004] PLT1: Japanese Patent Application Publication No. 2009-219428
Summary of Invention
Technical Problem »
[0005] According to the above-described configuration, however, there has
been a problem that the power tool can only be used within the reach of the power cord
connected to the external power source.
[0006] In view of the above, it is an objective of the invention to provide a

power tool that can be used even at locations away from an external power source.

" Solution to Problem

[0007] This and other objects of the present invention will be attained by a .
power tool including a housing, a motor, an end tool, a battery pack, and an inverter.
The housing has an upper side portion and a lower side portion. The motor is
suppbrted by the housing and driven by alternate-current power. The end tool is
supported by the housing and rotatably driven by the motor. The battery pack outputs

direct-current voltage. The inverter is disposed on the upper side portion and at a
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position higher than the motor and configured to convert the direct-current voltage
outputted from the battery pack into alternate-current voltage and to supply the motor
with alternate-current power.

[0008] With this configuration, the end tool can be urged downward by the

inverter having a weight, thereby improving operability of the power tool. Especially,

this invention is particularly effective in a lawnmower. _

[0009] Further, the inverter is arranged at an upper position than the motor,
which prevents the inverter unit from being hit by another object during use.
Especially, when the power tool is a lawnmower the lower side portlon confronts the
ground surface during use of the lawnmower Thus, if the inverter is prov1ded on the
lower side portion, there is possibility that the inverter hits the ground surface, stones,
and the like. This can be avoided according to this configuration. Further, when
maintenance work is performed for the inverter, the motor does not get in the way.
[0010] It is preferable that the housing has a front wall section and a rear wall
section and that the inverter is located between the motor and the end tool in a direction

from the rear wall section to the front wall section.

[0011] With this configuration, if the motor and the end tool have relatively
large weight, weight balance can be improved with a relatively large weight of the
inverter.
[0012] It is preferable that the inverter is located directl); above the end tool.

- [0013] - With this configuration, because the inverter is located directly above

the end tool, the end tool can be urged downward by the inverter having a relatively
large weight. Especially, in a case of a lawnmower, this can prevent the end tool from
lifting from the ground surface, and prevent the end tool from becoming unstable during
lawn mowing. |

[0014] It is preferable that the housing has a front wall section and a rear wall
section in a traveling direction of the power tool and that the inverter is disposed
forward of the rear wall section in the travelling direction. '

[0015] It is preferable that the housing has a front part and a rear part in a
traveling direction of the power tool and that the power tool further includes at least one
front wheel rotatably supported by the front part and rotatable about a front rotational
axis and at least one rear wheel rotatably supported by the rear part and rotatable around

a rear rota‘uonal axis, the inverter being disposed forward of the rear rotational axis.
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[0016] - With the above-described configurations, it can suppress falling over of
the power tool rearward due to a relatively large weight of the inverter. Especially, in
a case of a lawnmower, the power tool is sometimes leaned rearward in order to adjust
cutting depth into lawn. In such a situation, this conﬁgurétion can effectively suppress
falling over of the power tool rearward.
[0017] It is preferable that the inverter is located between the rear rotational
axis and the front rotational axis in the traveling direction.
[0018] With this configuration, it can suppress falling over of the power tool
rearward due to a relatively large weight of the inverter. Especially, in a case of a
lawnmower, the .pow'er tool is sometimes leaned rearward in order to adjust cutting
depth into lawn. In such a situation, this configuration can effectively suppress falling
over of the power tool rearward.
[0019] It is preferable that the upper side portion of housing has an uppermost
surface on which the inverter is mounted.
[0020] With this configuration, the inverter can be arranged at a position away
from a part where an adjustment knob and switches, which enables effective utilization
of dead space.
[0021] » It is preferable that the power tool further comprises a holding section

configured to be held by a user, and a pair of arm sections each having a base end

-pivotally connected to the housing and another end connected to the holding section so

that the pair of arm sections are pivotally movable relative to the housing. Pivotal
movement of the pair of arm section defines loci. A pair of imaginary planes
including the loci is defined. The inverter is disposed between the pair of imaginary
planes.. )

[0022] With this configuration, because the arm sections pivotally moves
relative to the housing, the holding section can be oriented at a position that is easy for
the user to work. Further, the inverter is disposed between the pair of imaginary
planes including the loci formed wheﬁ the pair of arm sections is pivotally moVe.d,
which prevents the inverter and the Ipair of arm sections from contacting each other and

being broken when the arm sections are pivotally moved.

[0023] It is preferable that the inverter is detachably provided to the housing.

[0024] With this configuration, because the battery pack is detachable from

the inverter, it is not necessary to carry the inverter together with the battery pack to a
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charging place when the charging-type battery pack is to be charged. In addition, the
battery pack can be used for another power tool. ‘
[0025] It is preferable that the base end contains a pivotal axis of the pivotal
movement of the pair of arm sections, that the upper side portion of the housing is
provided with an engaging section, that the inverter is provided with an engaged section
engageable with the engéging section touﬁx the inverter to the upper side portion, and
that wherein the pair of arm sections extends rearward and diagonally upward from the
housing, the engaged portion being positioned at the upper side surface and forward of
each base end of each arm section. ‘ _
[0026] With this configuration, when engagemeﬁﬂdisengagement of the
engaging section to/from the engaged section during use of the power tool, the pair of
arm sections can be prevented from hindering engagement/disengagement work. This
configuration is particularly effective in disengagement work performed due to elastic
deformation of the engaged section.
Advantageous Effects of Invention
[0027] As described above, it is possible to provide a power tool that can be
used at a position away from the external power source.
Brief Description of Drawings
[0028] In the drawings;
[0029] Fig. 1 is a side view of a power tool according to an embodiment of the
[0030] Fig. 2 is a front view of the power tool according to the embodiment;
[0031] Fig. 3 is a plan view of the power tool according to the embodiment in
a state where a pair of arm sections of the power tool are in a rearward _inclining state;
[0032] ~ Fig. 4 is a plan view of the power tool according to the embodiment in
a state where the pair of arm sections is in a front folding state; |
[0033] Fig. 5 is a side view of the power tool according to the embodiment in
a state where an inverter unit separates from a housing;
[0034] Fig. 6 is a front view of a part of the power tool according to the
embodiment in a state where the iilverter ﬁnit separates from the housing; |
[0035] ~ Fig. 7 is a plan view showing the power tool according to the
embodiment in a state where the inverter separates from the housing in the rearward

inclining state;
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[0036] ~ Fig. 8(a) is a plan view showing the inverter unit of the power tool
according to the embodiment in a state where a battery pack, a power cord, and a

charging cord separate from the inverter unit;

[0037] Fig. 8(b) is a side view showing the inverter unit of the power tool
according to the embodiment in a state where the battery pack separates from the
inverter unit;

[0038] Fig. 8(c) is a rear view of the inverter unit of the power tool according

to. the embodiment;

[0039] “ Fig. 9(a) is a plan view showing the inverter unit of the power tool
acéording to the embodiment in a state where a belt is attached to the inverter unit and
when the power cord and charging cord are connected to the inverter;

[0040] Fig. 9(b) is a side view showing the inverter unit of the power tool
according to the embodiment in a state where the belt is attached to the inverter unit;
[0041] Fig. 10(a) is a plan view of an inverter provided on a power tool
according to a first modification of the present invention;

[0042] Fig. 10(b) is a rear view of the inverter of the power tool according to
the first modification; _

[0043] Fig. 10(c) is a side vieW of the inverter provided on the power tool
according to the first modification;

[0044] Fig. 10(d) is a side view of the inverter provided on the power tool
according to the first modification showing open/cover operatioﬁs of a cover of the
inverter; and | ‘

[0045] Fig. 11 is a side view of a power tool according to a second
modification of the present invention. '

Descripfion of Embodiments

[0046] A power tool according to an embodiment of the invention will be
described with reference to Figs. 1 through 8(c). As shown in Fig. 1, a power tool 1 is

specifically a lawn mower in this example. The power tool 1 includes a housing 2, a

. grass-collécting bag 3 detachably provided on the housing 2, a handle 4 extending from

the housing 2, an inverter unit 5, front wheels 6A and rear wheels 6B rotatably
supported by the housing 2, and a motor 7.
[0047] Hereinafter, for the description purposes, the left side in the drawing

sheet of Fig. 1 is defined as the rear side, the right side in the drawing sheet is defined as
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the front side, the upper side in the drawing sheet is defined as the upper side, and the
lower side in the drawing sheet is defined as the lower side. Further, the top surface
side of the drawing sheet of Fig. 1 is defined as the right side, and the bottom surface
side of the drawing sheet is defined as the left side. Also, the direction from the rear
side to the front side is defined as the traveling direction. '

[0048] The housing 2 includes a lower section 21 that confronts the ground

surface when the power tool 1 is used, an upper section 22 located vertically upward

from the lower section 21 when the power tool 1 is used, a rear wall section 23 located
at the rear side, a front wall section 24 located at the front side, a left wall section 25
located at the left side (Fig. 2 etc.), and a right wall sect_ion'26 located at the right side.
The lower section 21 and the upper section 22 are connected by the rear wall section 23
and the front wall section 24, the left wall section 25, and the right wall section 26.
The upper section 22 has a top flat surface 22A and a curved surface section 22B. The
top flat surface 22A forms the uppermost part of the housing 2, and is formed by a flat
surface. The curved surface section 22B is located forward from the top flat surface
22A, and is formed by a surface curving gradually from the horizontal direction to the
vertical direction. As shown in Fig. 2, an adjustment knob 22C is provided on the
curved surface section 22B. The adjustment knob 22C is for adjusting height of t}ie
front end of the lower section 21 from the ground surface by pivotally moving the
housing 2 about a rear-wheel rotational axis (not shown) to be described later, thereby
adjusting cutting depth of a rotary blade (reel) 7A into lawn. Here, the rotary blade 7A
serves as an end tool which is an end section to which a driving force is transmitted
from the motor 7 as will be described later.

[0049] The housing 2 rotatably supports both of the large-diameter front
wheels 6A that are provided as a left and right pair and the small-diameter rear wheels
6B that are also provided as a left and right pair. The housing 2 is capable of travelling
on the ground surface (lawn) by the front wheels 6A and the rear wheels 6B. The pair
of front wheels 6A is rotatable about a front-wheel rotational axis (not shown), and the

pair of rear wheels 6B is rotatable about the rear-wheel rotational axis (not shown).

~ [0050] . A discharge opening 23a is formed on the rear wall section 23 of the

housing 2." T he grass;colleCting,bag 3 is detachably mounted on the rear wall section
23 of the housing 2 so as to close the discharge opening 23a. A handle 3A is attached
to the front upper end of the grass-colleéting bag 3.
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[0051] The housing 2 accommodates therein the motor 7 serving as the
driving source and the rotary blade 7A serving as the end tool rotatably driven by the
motor 7. The motor 7 is supported by the housing 2 so that an-output shaft (not
shown) extends in the left-right direction. The output shaft (not shbwn) of the motor 7
is located further rearward than the front-wheel rotational axis (not shown). The motor
7 is a so-called AC motor that is driven by AC voltage. A pulley (not shown) is
provided coaxially on the output shaft (not shown) so as to be rotatable together with
the output shaft.

[0052] v The rotary blade 7A has a substantially cylindrical shape, and is
roté’tably supported by the housing 2 sd that its axial center eXtends in the left-right
direction. The axial center of the rotary blade 7A is located at a position further
rearward than the output shaft (not shown) of the motor 7 and further frontward than the

- rotational shaft (not shown) of the rear wheels 6B. A pulley (not shown) is coaxially

provided on the rotary blade 7A so as to be rotatable together with the rotary blade 7A.
A belt (not shown) is looped around the pulley (not shown) of the motor 7 and the
pulley (not shown) of the rotary blade 7A, so that rotation of the output shaft (not
shown) of the motor 7 is transmitted to the rotéry blade 7A via the belt (not shown) for
rotating the rotary blade 7A.

[0053] As shown in Fig. 7, a terminal section 22D is provided on the top flat
surface 22A of the housing 2.  The terminal section 22D is connected to another end
44B of a second cord 44 to be described later. The tevrminal section 22D is located
between one end sections 42A that are lower end sections of a pair of arm sections 42 to
be described later. Further, a pair of engaging members 22E is provided on the top flat
surface 22A so as to confront each other in the left-right direction. The engaging
members 22E serve as latch receiving sections for engaging engaged sections 53
serving as latch sections provided on the inverter unit 5 as will be described later.
Each of the engaging members 22E is a plate member extending in the front-rear
direction. A through hole 22¢ is formed to penetrate each of the engaging members
22E in the plate thickness direction, so that a hook (a pfessing piece 54 described later)
of the engaged section 53 can catch the through hole 22¢. |

[0054] Further, the handle 4 is provided on the upper rear part of the housing 2.
The handle 4 includes a holding section 41 held by a user of the power tool 1 and the

pair of arm sections 42 extending in parallel with each other. The one end (base end)
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42A of each of the arm sections 42 is coupled and connected to a part near the rear end
of the upper section 22 of the housihg 2. The arm sections 42 are pivofally movable
about the coupled point between a.rearward inclining state shown in Fig. 1 and a
frontward folding state shown in Fig. 4, while maintaining parallel relationship with
each other. Trajectories (loci) defined by pivotal movements of the pair of arm

sections 42 are included in a pair of imaginary planes. Respective another ends 42B of

- the pair of arm sections 42 are coupled to the both ends of the holding section 41 in the

lengthwise direction.

[0055] . As shown in Fig. 2, the holding section 41 is provided with a main
switch 41A and é safety lock switch 41B.  Also, a first cdrd 43 and the second cord 44
are provided as a part of wiring connected to the main switch 41A and the safety lock
switch 41B. One end 43A of the first cord 43 is connected to the holding section 41 so
that fhe first cord 43 is electrically connected to the main switch 41A and the safety lock
switch 41B. Another end 43B of the first cord 43 is selectively connected either one
of: a power cord 81 (Fig. 1 etc.) serving as a first power cord extending from the
inverter unit 5; and an extension cord (not shown) extending from an outlet of a
commercial power source (not shown). Fig. 2 shows a state in which the another end
of the first cord 43 is connected to the power cord 81. One end 44A of the second cord
44 is connected to the terminal section 22D provided at the housing 2. The another
end 44B of the second cord 44 is connected to the holding section 41, and is electrically
connected to the motor 7 and the first cord 43 via the main switch 41A and the safety
lock switch 41B. If the main switch 41 A becomes a pushed state by a user, the motor

7 is electrically connected to either the inverter unit 5 connected to the first cord 43 or

~ the commercial power source (not shown) so that AC power is supplied. In order to

protect the motor 7, the safety lock switch 41B aufomatically stops the motor 7 if
foreign matters or the like twine around the rotary blade 7A and the rotary blade 7A
stops. When startfng work, the user operates (turns on) the safety lock switch 41B,
and subsequently operates the main switch 41A to rotate the motor 7. If foreign
matters twine around the rotary blade 7A, load will increase. At this time, the safety
lock switch 41B is turned off (the power supply route to the motor 7 is shut off), thereby
stopping the fnotdr 7. After the safety lock switch 41B is operated, the motor 7 can be
driven again by tu_rhing off the main switch 41 A temporarily, turning on the safe‘iy lock

switch 41B again, and operating the main switch 41A. In a state where the safety lock
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switch 41B is off, the main switch 41A cannot be operated (turned on) mechanically.
[0056] The inverter unit 5 is provided outside the housing 2 and on the top flat
surface 22A so as to be detachable from the housing 2. In a state where the inverter
unit 5 is fixed to the upper section 22, the inverter unit 5 is located at a position on the
top flat surface 22A of the upper section 22 and directly above the rotary blade 7A
.during use of the power tool 1 shown in Fig. 1, that is, in a normal posture of the power
tool 1. This position is further upward than the motor 7, further forward of the rear

wall section 23, and further forward than the rear-wheel rotational axis (not shown).

The projected position of the inverter unit 5 in the vertical direction is in a range from

the rear-wheel rotational axis (not shown) to the front-wheel rotational axis (not shown).
The position at which the inverter unit 5 is fixed to the top flat surface 22A is between
the pair of imaginary planes including the trajectories formed when the pair of arm
sections 42 is pivotally moved.

[0057] The inverter unit 5 includes a box-shaped casing 51, and also includes
a well-known inverter (not shown) accommodated within the casing 51 and a battery
pack 52. The inverter converts DC voltage outputted from the battery pack 52 to AC
voltage, and supplied the motor 7 with AC power. A rail section 52A (Fig. 8(b))
extending in the vertical direction is provided at the frdnt-side of the battery pack 52 in
a state where the battery pack 52 is mounted on the inverter unit 5 shown in Fig. 1.
[0058] As shown in Figs. 8(a) through 8(c) etc., the casing 51 is provided, at
its rear part, with a mount section 51A for inserting and detaching the battery pack 52,
and an input plug 51B and an output plug 51C for supplying the motor 7 with power
serving as parts of power-source supply section. The input plug 51B and the output
plug 51C are afranged to be located between the arm sections 42 during use of the
power tool 1, that is, at normal times. The mount section 51A includes a rail receiving
section 51D for guiding the rail section 52A of the battery pack 52. The mount section
51A is provided with a terminal connecting to the terminal of the battery pack 52.

[0059] In order to mount the battery pack 52 on the casing 51, as shown in
Figs. 8(a) through 8(c), the user slidably moves the battery pack 52 downward in the
mount section S1A so that the rail section 52A moves along‘the rail receiving section
51D, and pushes the battery pack 52 further downward in the mount section 51A until

the battery pack 52 is fixed in the mount section 51A by a latch mechanism (not shown).

B'y'this operation, the inverter (not shown) and the battery pack 52 are electrically
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connected to each other. In this state, by connecting one end 83A of a charging cord
83 serving as a second power cord to the input plug 51B, and by connecting another end
83B of the charging cord 83 to the eXternal power source (not shown), the battery pack
52 is supplied with power and charging is performed. Further, when one end 81A of
the power cord 81 is connected to the output plug 51C, and also another end 81B of the
power cord 81 is connected to the first cord 43, the motor 7 can be supplied with AC
powef obtained by converting DC power from the battery pack 52.
[0060] The engaged sections 53 are provided on both of thé left and right side
surfaces of the casing 51 at center portions in the front-rear direction. As shown in Fig.
6, each of the engaged sections 53 includes the pressing piece 54, a side wall 55, a lever
pivot section 56 extending from the casing 51, a lever 57 provided to be pivotally
movable about the lever pivot section 56, and a restricting section 58 that restricts
pivotal movement of the lever 57.
[0061] The pressing piece 54 is a substantially squared-U shaped member, and
has an upper end section 54B and a lower end section 54C both protruding from a base
body 54A. The distance between the base body 54A and the side wall 55 is larger than
the plate thickness of the engaging member 22E, whereas the distance between the
lower end section 54C and the side wall 55 is smaller than the plate thickness of the
engaging member 22E. In a state where the inverter unit 5 is detached from the
housing 2 as shown in Fig. 6, the pressing piece 54 is pressed outwardly in the left-right
direction by a spring (not shown), and the pressing piece 54 is supported by abutment of
the base Body 54A against a protruding section 55A protruding toward the base body
54A from the side wall 55. The lever 57 is pressed outwardly in the left-right direction
by a spring (not shown) or the restricting section 58, and is supported by the casing 51
at a position away from the pressing piece 54 and the restricting section 58.
[0062] In order to mount the inverter unit 5 on the housing 2, the user presses
the inverter unit 5 against the housing 2 in a state where the engaging member 22E and
the engaged sections 53 confront each other, and then the engaging member 22E causes
the lower end section 54C to move toward the center in the left-right direction against
the pressing force of the spring (not shown), and enters a space between the base body
54A and the side wall 55; ~ Then, the lower end section 54C fits in the through hole 22¢
(Fig. 5) of the engaging member 22E, and the inverter unit 5 fs fixed onto the top flat
surface 22A of the upper section 22. If the user (operator) pushes the lever 57
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inwardly in the left-right direction against the pressing force of the spring (not shown)
in a state where the inverter unit 5 is mounted on the housing 2, the pressing piece 54
moves inwardly in the left-right dir¢ction in conjunction with pivotal movement of the
lever 57 or the restricting section 58, and the lower end section 54C comes out of the
through hole 22¢ so as to release engagement with the engaging member 22E.

[0063] As éhown'in Figs. 9(a) and 9(b), belt hook sections 51E are provided
on front parts of the left and right side surfaces of the casing 51. The belt hook

- sections 51E are for using the inverter unit 5 in a state separated from the housing 2.

By connecting hooks etc. of a belt 84 to the belt hook sections 51E, the user can carry
fhe inverter unit 5 with the belt 84 on his shoulder or waist.

[0064] According to above-described the power tool 1, AC power can be
supplied from the battery pack 52 to the motor 7 by connecting the first cord 43 to the
power cord 81, without connecting to an external AC power source via an extension
cord (nét shown). Hence, the power tool 1 can be used even at locations away from an
external AC power source. Additionally, even in a situation where work is done near
the external power source, if the first cord 43 is connected to the power cord 81, the user
is not bothered by the extension cord (not shown) during work, thereby improving
operability.

[0065] If the power tool 1 is used near AC power source, the first cord 43 may
be connected to the extension cord (not shown) so that AC voltage can be supplied

directly from the external power source to the motor 7. Because the inverter unit 5 is

“not used in this case, the entire power tool 1 can be lightweight by detaching the

inverter unit 5, thereby improving operability. In this case, the inverter unit 5 and the
battery pack 52 can be used with another power tool.

[0066] : The inverter unit 5 is fixed to the housing 2 by the engaging member
22E and the engaged sections 53, thereby preventing the inverter unit 5 from dropping
off and from being electrically disconnected during use of the power tool 1. Because
the latch mechanism by the engaging member 22E and the engaged sections 53 is
adopted, the user can mount and dismount the inverter unit 5 easily.

[0067] ‘Because the arm sections 42 pivotally moves relative to the housing 2,

 the holding section 41 can be oriented at a position that is easy for the user to work.

Further, the inverter unit 5 is arranged between the pair of imaginary planes including

the trajectories formed when the pair of arm sections 42 is pivotally moved, which
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prevents the inverter unit 5 and the arm sections 42 from contacting each other and

_ being broken when the arm sections 42 are pivotally moved.

[0068] The inverter unit 5 is arranged between the one end sections 42A of the
pair of arm sections 42 on the top flat surface 22A. Thus, when the arm sections 42
are pivotally moved about the one end sections 42A relative to the housing 2, the
second cord 44 extending from the terminal section 22D to the holding section 41 can
be pivotally moved together with the arm sections 42, thereby preventing the second
cord 44 from being broken or disconnected during the pivotal movement. |

[0069] Because the battery pack 52 is detachable from the inverter unit 5, it is
not neceséary to carry the inverter unit 5 together with the battery pack 52 to a charging
place when the charging-type battery pack 52 is to be charged. In addition, the battery

~ pack 52 can be used for another power tool.

[0070] Because the mount section 51A has the rail receiving section 51D that
receives the rail section 52A of the battery pack 52, the battery pack 52 can be mounted
on the inverter unit 5 easily..

[0071] The user can carry the inverter unit 5 separate from the housing 2.
Hence, the inverter unit 5 can be carried in a detached state from the housing 2, thereby
making the weight of the housing 2 and its attachment lighter and improving operability.
For example, mowing work can be performed by putting the inverter unit 5 on the user's
shoulder. Additionally, the inverter unit 5 can be used by itself.

[0072] The inverter unit 5 is provided with the belt hook sections S1E for
using the inverter unit 5 separate from the housing 2. Thus, the belt 84 or the like can
be attached to the inverter unit 5 when the inverter unit 5 is used by itself, which
improves operability.

[0073] Because the output plug 51C of the inverter unit 5 is provided on a
surface different from the engaged sections 53, the power cord 81 of the power tool 1
does not hinder mounting and dismounting of the inverter unit 5.

[0074] - The output plug 51C is positioned between the arm sections 42 when
the arm sections 42 are at the normal state, which suppresses an unexpected detachment
of the power cord 81 from the output plug 51C.

[0075] The output plug 51C and the belt hook sections 51E are provided on
different surfaces. Hence, when the user carries and uses only the inverter unit 5, the

belt 84 and the power cord 81 do not get in the way each other. Specifically, the
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output plug 51C is located at a lower position of the inverter unit 5. Hence, when the

belt 84 is attached to the belt hook sections 51E for carrying the inverter unit 5, the

- power cord 81 connected to the output plug 51C does not get in the way. Further, the

power cord 81 for outputting AC power is detachably connected to the output plug 51C,
and the charging cord 83 connected to the external power source is detachably
connected to the input plug 51B. Thus, the powef cord 81 and the charging cord 83
can be connected and disconnected depending on usage conditions of the inverter unit 5,

and the user is not bothered by the power cord 81 and the charging cord 83, thereby

" improving operability. For example, if the charging cord 83 is not necessary, the

charging cord 83 can be detached from the inverter unit 5. Hence, the user is not
subject to restrictions on work area.

[0076] The inverter unit 5 is disposed at an upper position higher than the
motor 7, which prevents the inverter unit 5 from being hit by another object during use.
Especially, in a case of a lawnmower, the lower section 21 confronts the ground surface
during use of the lawnmower. Thus, if the inverter unit 5 is provided on the lower
section 21, there is possibility that the inverter unit 5 hits the ground surface, stones, and
the like. This can be avoided according to the above-described embodiment. Further,
when maintenance work is performed for the inverter unit 5, the motor 7 does not get in
the way. Further, if the inverter unit 5 is detachable from the housing 2, mounting and
dismounting of the inverter unit 5 can be made easy. In addition, if the motor 7 and
the rotary blade 7A have relatively large weight, weight balance can be improved with a
relatively large weight of the inverter unit 5.

[0077] Because the inverter unit 5 is located directly above the rotary blade
7A, the rotary blade 7A can be urged downward by the inverter unit 5 having a
relatively large weight. Espgcially, in a case of a lawnmower, this can prevent the
rotary blade 7A from lifting from the ground surface, and prevent the rotary blade 7A
from becoming unstable during lawn mowing.

[0078] The inverter unit 5 is located at a position further forward than the rear
wall section 23 and further forward than the rear-wheel rotatibnal axis (not shown).
The projected position of the inverter unit S in the vertical direction is in a range from
the rear-wheel rotational axis (not shown) to the front-wheel rotational axis (not shown).
[0079] This feature can suppress falling over of the power tool 1 rearward due

to a relatively large weight of the inverter unit 5. Especially, in a case of a lawnmower,
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the power tool 1 is sometimes leaned rearward in order to adjust cutting depth into lawn.
In such a situation, the above-described feature can effectively suppress falling over of
the power tool 1 rearward. | ,
[0080] The inverter unit 5 is fixed on the top flat surface 22A of the upper
section 22. Thus, the inverter unit 5 can be arranged at a position away from a part
where the adjustment knob 22C for adjusting cutting depth is provided, which enables
effective utilization of dead space. | '
[0081] The part of the upper section 22 at which the engaging member 22E is
provided is further forward than the pivotal axis of the one end section 42A of the arm
section 42. Hence, when engégement/disengagement of the engagihg Ihember' 22E
to/from the engaged section 53 during use of the power tool 1, the arm sections 42 can
be prevented from hindering engagement/disengagement work.
[0082] While the invention has been described in detail with reference to the
above aspects thereof, it would be apparent to those skilled in the art that variousﬁ
changes and modifications may be made therein without departing from the scope of the
claims. For example, in a first modification of the embodiment as shown in Figs.
10(a) through 10(d), the inverter unit 5 may include a cover 100 that covers the battery
pack 52 and the mount section 51A. The cover 100 is provided at an upper part of the
casing 51. According to the first modification, the battery pack 52 and the mount
section 51A can be protected from dusts and the like. In Figs. 10(a) through 10(d), the
cover 100 is configured to pivotally move about pivotal supports 100A. Further, for
example, a latch mechanism for fixing the cover 100 to the casing 51 of the inverter unit
5 may be provided, so that the cover 100 does not open due to vibrations or the like
during use of the power tool and the battery pack 52 can be maintained in a covered
state by the cover 100.
[0083] In the above-describe embodiment and the first modification, a single
battery pack 52 is mounted_oh the mount section 51A. However, the mount section
may be so configured that a plurality of battery packs 52 can be mounted thereon.
According to this co_nﬁgufation, power can be supplied for a longer period by using the

plurality of battery packs 52 sequentially, compared with the case where the single

" battery pack 52 is mounted.

[0084] In the above-describe embodiment and the first modification, the latch

mechanism including the engaging member 22E and the engaged section 53 is adopted
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as fixing means for fixing the inverter unit 5 to the housing 2. However, another
configuration may be adopted. For example, a latch section may be provided on the

housing 2 and a latch receiving section may be provided on the inverter unit 5. Further,

'~ the inverter unit 5 and the housing 2 may be fixed by a band, or a locking switch for

restricting movement of the pressing piece 54 may be provided on the holding section

41. Further, the inverter unit 5 may be fixed to the housing 2 by a sliding mechanism,

or may be fixed to the housing 2 by an insertion mechanism.

[0085] In the above-describe embodiment and the first modification, the
battery pack 52 is guided to the mount section 51A by sliding along the rail. However,
the battery pack 52 may be guided to the mount section S1A by an insertion mechanism.
Further, connection between the battery pack 52 and the inverter unit 5 (the mount
section 51A) may be done only by sliding, without using the latch mechanism.

[0086] The position at which the inverter unit 5‘ is arranged is not limited to
the position of the inverter unit 5 in the above-describe embodiment and the first
modification. For example, the inverter unit 5 is arranged directly above the rotary
blade 7A in the above-describe embodimeht, but the position of the inverter unit 5 is not
limited to directly above the rotary blade 7A. For example, the projected position of
the inverter unit 5 in the vertical direction may be in a range from the motor 7 to the
rotary blade 7A.

[0087] The lever 57 and the pressing piece 54 of the engaged section 53
shown in Fig. 6 may be formed as an integral part. In this case, the engaged section 53
is ufged outwardly in the left-right direction by a spring (not shown). It is so
configured that the lever 57 pivotally moves about the lever pivot section 56 when the
engaged section 53 (the lever 57) is pressed against the urging force of the spring.
Further, a tapered section may be provided at the lower end section 54C of the pressing
piece 54. In this case, the tapered section can be provided so that, when the inverter
unit 5 is mounted on the housing 2, the tapered section abuts on the engaging member
22E without operating the engaged section 53 and the lower end section 54C moves

inwardly in the left-right direction.

- [0088] In the above-describe embodiment and the first modification, the

throdgh hole 22¢ is formed in the engaging member 22E. However, another shape
may be used as long as the above-described pressing piece 54 can engage. For

example, a concave and convex shape may' be used instead of the through hole.
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[0089] v The pair of arm sections 42 may be so conﬁguréd that its lengthwise
size can be adjusted. For example, as shown in Fig. 11, an arm section 142 of a power
tool 101 accofding to a second modification may include an adjustment member 142C.
The length of the arm section 142 can be fixed by adjusting the pair of arm section 142
to a desired length and subsequently rotating the adjustment member 142C. Here, it
may be also configured such that the length of the arm section 142 can be adjusted
finely by rotating the adjustment member 142C.

Industrial Applicability

[0090] A power tool of the invention is especially useful in a field of mowers
and the like that are used at outdoor places away from outlets. ’

Reference Signs List

1, 101 power tool

2 housing

4,104 handle

5 inverter

6A  front wheel

6B rear Wheel

7 motor

7A end tool

21 lower side portion
22 upper sideAportion

22A  uppermost surface

22E engaging members

23 rear wall section
24 front wall section
41 holding section

42, 142 arm sections

42A  one end of arm section
42B another end of arm section
52 battery pack

53 engaged sections
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CLAIMS

1. A power tool comprising:

a housing having an upper side portion and a lower side portion;

a motor supported by the housing and driven by alternate-current power;

an end tool supported by the housing and rotatably driven by the motor; |

a battery pack that outputs direct-current voltage; and

an inverter disposed on the upper side portion and at a position higher than the
motor and configured to convert the direct-current voltage outputted from the battery
pack into alternate-current voltage and to supply the motor with alterhate—current power.

2. The power tool according to claim 1, wherein the housing has a front wall
section and a rear wall section; ‘

wherein the inverter is located between the motor and the end tool in a
direction from the rear wall section to the front wall section.

3. The power tool according to claim 1, wherein the inverter is located directly
above the end tool. '

4. The power tool according to claim 1, wherein the housing has a front wall
section and a rear wall section in a traveling direction of the power tool;

wherein the inverter is disposed forward of the rear wall section in the
travelling direction.

5. The power tool according to claim 1, wherein the housing has a front part
and a rear part in a traveling direction of the power tool; and

the power tool further comprising:

at least one front wheel rotatably supported by the front part and rotatable
about a front rotational axis; and N

at least one rear wheel rotatably supported by the rear part and

rotatable around a rear rotational axis, the inverter being disposed forward of the rear
rotational axis.

6. The power tool according to claim 5, wherein the inverter is located between
the rear rotational axis and the front rotational axis in the traveling direction.

7. The power tool according to claim 1, whereiﬁ the upper side portion of

housing has an uppermost surface on which the inverter is mounted. |

8. The bower tool according to claim 1, further comprising:

a holding section configured to be held by a user; and
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a pair of arm sections each having a base end pivotally connected to the
housing and another end connected to the holding section so that the pair of arm
sections are pivotally movable relative to the housing, pivotal mover'r_}ent of the pair of
arm section defining loci, and a pair of imaginary planes including the loci being

5  defined; and

wherein the inverter is disposed between the pair of imaginary planes..

9. The power tool according to claim 1, wherein the inverter is detachably
provided to the housing.

10. The power tool according to claim 8, wherein the base end contains a

10  pivotal axis of the pivotal movement of the pair of arm sections,

wherein the upper side portion of the housing is provided with an engaging
section;

wherein the inverter is provided with an engaged section engageable with the
engaging section to fix the inverter to the upper side portion; and

15 wherein the pair of arm sections extends rearward and diagonally upward from
the housing, the engaged portion being positioned at the upper side surface and forward

of each base end of each arm section.
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