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(57) ABSTRACT

A motor unit may include an output shaft; an electric motor;
a housing; a first battery receptacle disposed on the housing
and configured to allow a first battery to be detachably
attached thereto; a second battery receptacle disposed on a
working unit and configured to allow a second battery to be
detachably attached thereto; an adapter attachable to the first
battery receptacle in place of the first battery; a cable
extending from the adapter and configured to connect to
either the second battery receptacle or the second battery;
and a control circuit board. When the first battery is attached
to the first battery receptacle, power may be supplied from
the first battery to the electric motor. When the adapter is
attached to the first battery receptacle and the second battery
is attached to the second battery receptacle, power may be
supplied from the second battery to the electric motor.
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MOTOR UNITS AND WORKING MACHINES

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to Japanese Patent
Application No. 2024-137895 filed on Aug. 19, 2024. The
entire content of the priority application is incorporated
herein by reference.

TECHNICAL FIELD

[0002] The art disclosed herein relates to motor units and
working machines.

BACKGROUND ART
[0003] International Publication No. 2020/049617

describes a motor unit configured to be detachably attached
to each of working units of multiple types to drive the
working unit. This motor unit includes an output shaft
configured to be connected to the working unit, an electric
motor configured to rotate the output shaft, a housing that
houses the electric motor, a battery receptacle disposed on
the housing and configured to allow a battery to be detach-
ably attached thereto, and a control circuit board configured
to control an output of the electric motor. When the battery
is attached to the battery receptacle, electric power is sup-
plied from the battery to the electric motor via the battery
receptacle.

SUMMARY

[0004] In the motor unit of International Publication No.
2020/049617, the battery attached to the battery receptacle
is fixed to the housing that houses the electric motor therein.
Thus, when the housing is subjected to vibrations caused by
the operation of the electric motor, the vibrations may be
transmitted to the battery. Here, the vibrations to which the
housing is subjected to include, for example, vibrations from
the working unit to the housing. The disclosure herein
provides a technology for reducing transmission of vibra-
tions from a housing to a battery.

[0005] A motor unit may be configured to be detachably
attached to each of working units of multiple types to drive
the working unit to which the motor unit is attached. The
motor unit may comprise an output shaft configured to be
connected to the working unit; an electric motor configured
to rotate the output shaft; a housing that houses the electric
motor; a first battery receptacle disposed on the housing and
configured to allow a first battery to be detachably attached
thereto; a second battery receptacle disposed on the working
unit and configured to allow a second battery to be detach-
ably attached thereto; an adapter configured to be attached to
the first battery receptacle in place of the first battery; a cable
extending from the adapter and configured to connect to
either the second battery receptacle or the second battery;
and a control circuit board configured to control an output of
the electric motor. When the first battery is attached to the
first battery receptacle, power may be supplied from the first
battery to the electric motor via the first battery receptacle.
When the adapter is attached to the first battery receptacle
and the second battery is attached to the second battery
receptacle, power may be supplied from the second battery
to the electric motor via the cable, the adapter, and the first
battery receptacle.
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[0006] Another motor unit may be configured to be
detachably attached to each of working units of multiple
types to drive the working unit to which the motor unit is
attached. The motor unit may comprise an output shaft
configured to be connected to the working unit; an electric
motor configured to rotate the output shaft; a housing that
houses the electric motor; a battery receptacle disposed on
the working unit and configured to allow a battery to be
detachably attached thereto; a cable extending from the
housing and configured to connect to either the battery
receptacle or the battery; and a control circuit board dis-
posed in the housing and configured to control an output of
the electric motor. When the battery is attached to the battery
receptacle, power may be supplied from the battery to the
electric motor via the cable.

BRIEF DESCRIPTION OF DRAWINGS

[0007] FIG. 1 illustrates a working machine according to
a first embodiment as viewed from the upper front left side.
[0008] FIG. 2 illustrates a rammer 4a according to the first
embodiment as viewed from the upper rear left side.
[0009] FIG. 3 illustrates a battery pack BP according to the
first embodiment.

[0010] FIG. 4 illustrates how the battery pack BP accord-
ing to the first embodiment is attached to and used in an
electric tool T.

[0011] FIG. 5 illustrates a motor unit 2 according to the
first embodiment as viewed from the upper rear left side.
[0012] FIG. 6 illustrates the motor unit 2 according to the
first embodiment as viewed from the lower front right side.
[0013] FIG. 7 illustrates a cross-sectional left side view of
the motor unit 2 according to the first embodiment, showing
the interior of the motor unit 2.

[0014] FIG. 8 illustrates the motor unit 2 according to the
first embodiment as viewed from the upper rear left side,
with adapters 82 attached thereto.

[0015] FIG. 9 illustrates the rammer 4a as viewed from the
upper rear left side, with a cover 96 of a second battery
receptacle 90a according to the first embodiment being in an
open state.

[0016] FIG. 10 illustrates a body 94 of the second battery
receptacle 90a according to the first embodiment as viewed
from the upper rear left side of the rammer 4a.

[0017] FIG. 11 illustrates a working machine according to
a second embodiment as viewed from the upper front left
side.

[0018] FIG. 12 illustrates a battery device BD according to
the second embodiment.

[0019] FIG. 13 illustrates a second battery receptacle 204a
according to the second embodiment.

[0020] FIG. 14 illustrates a block diagram showing a flow
of power transmission in the working machines according to
the first and second embodiments.

[0021] FIG. 15 illustrates a working machine according to
a third embodiment as viewed from the upper front left side.
[0022] FIG. 16 illustrates a working machine according to
a fourth embodiment as viewed from the upper front left
side.

[0023] FIG. 17 illustrates a block diagram showing a flow
of power transmission in the working machines according to
the third and fourth embodiments.

[0024] FIG. 18 illustrates a working machine according to
a fifth embodiment as viewed from the upper front right side.
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[0025] FIG. 19 illustrates a working machine according to
a sixth embodiment as viewed from the upper front right
side.

[0026] FIG. 20 illustrates a block diagram showing a flow
of power transmission in the working machines according to
the fifth and sixth embodiments.

[0027] FIG. 21 illustrates a working machine according to
a seventh embodiment as viewed from the upper front right
side.

[0028] FIG. 22 illustrates a working machine according to
an eighth embodiment as viewed from the upper front right
side.

[0029] FIG. 23 illustrates a block diagram showing a flow
of power transmission in the working machines according to
the seventh and eighth embodiments.

[0030] FIG. 24 illustrates a working machine according to
a ninth embodiment as viewed from the upper front right
side.

[0031] FIG. 25 illustrates a working machine according to
a tenth embodiment as viewed from the upper front right
side.

[0032] FIG. 26 illustrates a block diagram showing a flow
of power transmission in the working machines according to
the ninth and tenth embodiments.

[0033] FIG. 27 illustrates a working machine according to
an eleventh embodiment as viewed from the upper front
right side.

[0034] FIG. 28 illustrates a working machine according to
a twelfth embodiment as viewed from the upper front right
side.

[0035] FIG. 29 illustrates a block diagram showing a flow
of power transmission in the working machines according to
the eleventh and twelfth embodiments.

[0036] FIG. 30 illustrates a working machine according to
a thirteenth embodiment as viewed from the upper left side.
[0037] FIG. 31 illustrates a working machine according to
a fourteenth embodiment as viewed from the upper left side.
[0038] FIG. 32 illustrates a block diagram showing a flow
of power transmission in the working machines according to
the thirteenth and fourteenth embodiments.

[0039] FIG. 33 illustrates a working machine according to
a fifteenth embodiment as viewed from the upper front right
side.

[0040] FIG. 34 illustrates a working machine according to
a sixteenth embodiment as viewed from the upper front right
side.

[0041] FIG. 35 illustrates a block diagram showing a flow
of power transmission in the working machines according to
the fifteenth and sixteenth embodiments.

[0042] FIG. 36 illustrates a working machine according to
a seventeenth embodiment as viewed from the upper front
left side.

[0043] FIG. 37 illustrates a working machine according to
an eighteenth embodiment as viewed from the upper front
left side.

[0044] FIG. 38 illustrates a block diagram showing a flow
of power transmission in the working machines according to
the seventeenth and eighteenth embodiments.

DETAILED DESCRIPTION

[0045] In one embodiment of the present teachings, a
motor unit may be configured to be detachably attached to
each of working units of multiple types to drive the working
unit to which the motor unit is attached. The motor unit may
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comprise an output shaft configured to be connected to the
working unit; an electric motor configured to rotate the
output shaft; a housing that houses the electric motor; a first
battery receptacle disposed on the housing and configured to
allow a first battery to be detachably attached thereto; a
second battery receptacle disposed on the working unit and
configured to allow a second battery to be detachably
attached thereto; an adapter configured to be attached to the
first battery receptacle in place of the first battery; a cable
extending from the adapter and configured to connect to
either the second battery receptacle or the second battery;
and a control circuit board configured to control an output of
the electric motor. When the first battery is attached to the
first battery receptacle, power may be supplied from the first
battery to the electric motor via the first battery receptacle.
When the adapter is attached to the first battery receptacle
and the second battery is attached to the second battery
receptacle, power may be supplied from the second battery
to the electric motor via the cable, the adapter, and the first
battery receptacle.

[0046] In the configuration above, the battery can be
attached to the second battery receptacle disposed on the
working unit. Attaching the battery to the second battery
receptacle reduces transmission of vibrations from the hous-
ing to the battery, compared to attaching the battery to the
housing.

[0047] In one embodiment of the present teachings,
another motor unit may be configured to be detachably
attached to each of working units of multiple types to drive
the working unit to which the motor unit is attached. The
motor unit may comprise an output shaft configured to be
connected to the working unit; an electric motor configured
to rotate the output shaft; a housing that houses the electric
motor; a battery receptacle disposed on the working unit and
configured to allow a battery to be detachably attached
thereto; a cable extending from the housing and configured
to connect to either the battery receptacle or the battery; and
a control circuit board disposed in the housing and config-
ured to control an output of the electric motor. When the
battery is attached to the battery receptacle, power may be
supplied from the battery to the electric motor via the cable.
[0048] In the configuration above, the battery can be
attached to the battery receptacle disposed on the working
unit. Attaching the battery to the battery receptacle reduces
the transmission of vibrations from the housing to the
battery, compared to attaching the battery to the housing.
[0049] In one embodiment of the present teachings, the
control circuit board may be disposed in the housing.
[0050] A fan for cooling the electric motor may be dis-
posed in the housing. In the configuration above, the control
circuit board as well as the electric motor can be cooled with
cooling airflow generated by the fan. Thus, another fan for
cooling the control circuit board is not required to be
disposed in the motor unit, which allows for simplification
of the configuration of the motor unit.

[0051] In one embodiment of the present teachings, the
motor unit may further comprise a first surface parallel to an
axial direction of the output shaft and a second surface
perpendicular to the axial direction of the output shaft. The
motor unit may be configured to be fixed to the working unit
with at least one of the first surface and the second surface
in contact with the working unit.

[0052] In the configuration above, the motor unit can be
attached to the working units in various orientations (e.g.,
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with the first surface in contact with the working unit, with
the second surface in contact with the working unit, etc.).
This leads to an increase in the number of types of working
units to which the motor unit is attachable.

[0053] In one embodiment of the present teachings, at
least one of the first battery and the second battery may be
capable of supplying power to an electric device different
from the motor unit when the at least one of the first battery
and the second battery is detached from the motor unit and
attached to the electric device.

[0054] The above configuration allows the at least one
battery to be used not only in the motor unit but also in the
electric device different from the motor unit.

[0055] In one embodiment of the present teachings, the
second battery may comprise a plurality of second batteries.
The plurality of second batteries may include a plurality of
battery packs. The second battery receptacle may be con-
figured to allow the plurality of battery packs to be detach-
ably attached thereto.

[0056] Since the plurality of battery packs can be attached
to the second battery receptacle in the configuration above,
the electric motor can operate using the power from the
plurality of battery packs. This allows for an increase in the
output of the electric motor, for example, compared to the
electric motor operating using the power from a single
battery pack. Thus, the motor unit can be used with working
units that require high outputs. That is, the above configu-
ration allows for an increase in the number of types of
working units to which the motor unit is applicable.
[0057] In one embodiment of the present teachings, the
second battery may include a battery pack. The motor unit
may further comprise a cover that covers the battery pack
attached to the second battery receptacle.

[0058] The configuration above protects the battery pack
attached to the second battery receptacle against external
water and dust.

[0059] In one embodiment of the present teachings, the
working unit may comprise a handle including a grip
configured to be grasped by a user. The second battery
receptacle may be disposed on the handle.

[0060] In the configuration above, the second battery
receptacle is disposed on the handle. The handle may be
configured to reduce transmission of vibrations from the
body of a working unit in order not to make a user gripping
the grip uncomfortable. Thus, attaching the battery to the
second battery receptacle reduces transmission of vibrations
from the body of the working unit to the battery. Further, in
the configuration above, the second battery receptacle is
disposed at a position easily accessible by the user. This
allows the user to easily attach the battery to and detach the
battery from the second battery receptacle.

[0061] In one embodiment of the present teachings, the
second battery receptacle may be on an upper surface of the
working unit when the working unit is in a working orien-
tation.

[0062] In the configuration above, the second battery
receptacle is at a position easily accessible by the user when
the working unit is in a working orientation. This allows the
user to easily attach the battery to and detach the battery
from the second battery receptacle.

[0063] In one embodiment of the present teachings, the
first battery receptacle and the second battery receptacle may
comprise common members, respectively, and the common
members may have a common shape to each other.
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[0064] The configuration above allows common compo-
nents to be used in the first and second battery receptacles.
This allows for a reduction in the manufacturing cost of the
motor unit.

[0065] In one embodiment of the present teachings, a
length of the cable may be in a range of 100 mm to 2000
mm. For example, the length of the cable may be in a range
of 1000 mm to 2000 mm, a range of 1300 mm to 2000 mm,
a range of 1000 mm to 1500 mm, or a range of 1300 mm to
1500 mm.

[0066] The cable extends between the first battery recep-
tacle disposed on the housing and the second battery recep-
tacle disposed on the working unit. If the length of the cable
were too long relative to the distance between the first and
second battery receptacles, the cable would sag too much
and get in the way during use. Although the distance
between the first and second battery receptacles differs
depending on the type of working unit, it is generally
expected to be in a range of 50 mm to 1500 mm. In the
configuration above, the length of the cable is only slightly
larger than the expected distance between the first and
second battery receptacles. Thus, the configuration above
prevents the cable from sagging too much and thus prevents
the cable from getting in the way during use.

[0067] In one embodiment of the present teachings, the
adapter may be configured to be detachably attached to the
first battery receptacle.

[0068] If the adapter were configured to be attached to the
first battery receptacle in an undetachable manner, the
adapter cannot be detached from the first battery receptacle
once attached thereto. However, the user may wish to detach
the adapter from the first battery receptacle after having
attached it to the first battery receptacle. For example, the
user may wish so when wishing to attach the first battery to
the first battery receptacle instead of the adapter. In the
configuration above, the adapter is detachably attachable to
the first battery receptacle. Thus, the adapter can be detached
from the first battery receptacle after having been attached to
the first battery receptacle. Therefore, the first battery can be
attached to the first battery receptacle instead of the adapter.
[0069] In one embodiment of the present teachings, the
working unit may function as a rammer configured to ram a
ground. The working unit may comprise a handle including
a grip configured to be grasped by a user. The second battery
receptacle may be disposed on the handle.

[0070] In the configuration above, the battery is attached
to the handle of the rammer. This reduces transmission of
vibrations from the housing to the battery and also reduces
transmission of vibrations from the body of the rammer to
the battery.

[0071] In one embodiment of the present teachings, the
working unit may function as a plate compactor configured
to compact a ground. The working unit may comprise a
handle including a grip configured to be grasped by a user.
The second battery receptacle may be disposed on the
handle.

[0072] In the configuration above, the battery is attached
to the handle of the plate compactor. This reduces transmis-
sion of vibrations from the housing to the battery and also
reduces transmission of vibrations from the body of the plate
compactor to the battery.

[0073] In one embodiment of the present teachings, the
working unit may function as a trowel configured to level a
concrete surface. The working unit may comprise a handle
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including a grip configured to be grasped by a user. The
second battery receptacle may be disposed on the handle.
[0074] In the configuration above, the battery is attached
to the handle of the trowel. This reduces transmission of
vibrations from the housing to the battery and also reduces
transmission of vibrations from the body of the trowel to the
battery.

[0075] In one embodiment of the present teachings, the
working unit may function as a concrete mixer configured to
mix concrete. The working unit may comprise a handle
including a grip configured to be grasped by a user. The
second battery receptacle may be disposed on the handle.
[0076] In the configuration above, the battery is attached
to the handle of the concrete mixer. This reduces transmis-
sion of vibrations from the housing to the battery and also
reduces transmission of vibrations from the body of the
concrete mixer to the battery.

[0077] In one embodiment of the present teachings, the
working unit may function as a concrete saw configured to
make a cut in concrete. The working unit may comprise a
handle including a grip configured to be grasped by a user.
The second battery receptacle may be disposed on the
handle.

[0078] In the configuration above, the battery is attached
to the handle of the concrete saw. This reduces transmission
of vibrations from the housing to the battery and also
reduces transmission of vibrations from the body of the
concrete saw to the battery.

[0079] In one embodiment of the present teachings, the
working unit may function as an injector configured to boost
a pressure of a liquid and inject the liquid. The second
battery receptacle may be on an upper surface of the working
unit when the working unit is in a working orientation.
[0080] In the configuration above, the battery is attached
to the upper surface of the injector. This reduces transmis-
sion of vibrations from the housing to the battery.

[0081] In one embodiment of the present teachings, the
working unit may function as a mower. The working unit
may comprise a handle including a grip configured to be
grasped by a user. The second battery receptacle may be
disposed on the handle.

[0082] In the configuration above, the battery is attached
to the handle of the mower. This reduces transmission of
vibrations from the housing to the battery and also reduces
transmission of vibrations from the body of the mower to the
battery.

[0083] In one embodiment of the present teachings, a
working machine may comprise a working unit and a motor
unit configured to be detachably attached to the working unit
to drive the working unit.

[0084] The configuration above provides the working
machine that reduces transmission of vibrations from the
housing to the battery.

[0085] Representative, non-limiting examples of the pres-
ent disclosure will now be described in further detail with
reference to the attached drawings. This detailed description
is merely intended to teach a person of skill in the art further
details for practicing preferred aspects of the present teach-
ings and is not intended to limit the scope of the disclosure.
Furthermore, each of the additional features and teachings
disclosed below may be utilized separately or in conjunction
with other features and teachings to provide improved motor
units and working machines, as well as methods for using
and manufacturing the same.
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[0086] Moreover, combinations of features and steps dis-
closed in the following detailed description may not be
necessary to practice the disclosure in the broadest sense,
and are instead taught merely to particularly describe rep-
resentative examples of the disclosure. Furthermore, various
features of the above-described and below-described repre-
sentative examples, as well as the various independent and
dependent claims, may be combined in ways that are not
specifically and explicitly enumerated in order to provide
additional useful embodiments of the present teachings.
[0087] All features disclosed in the description and/or the
claims are intended to be disclosed separately and indepen-
dently from each other for the purpose of original written
disclosure, as well as for the purpose of restricting the
claimed subject matter, independent of the compositions of
the features in the embodiments and/or the claims. In
addition, all value ranges or indications of groups of entities
are intended to disclose every possible intermediate value or
intermediate entity for the purpose of original written dis-
closure, as well as for the purpose of restricting the claimed
subject matter.

First Embodiment

[0088] A working machine shown in FIG. 1 comprises a
motor unit 2 and a working unit 4 (which is a rammer 4q in
this embodiment). The motor unit 2 is configured to be
detachably attached to the working unit 4. The motor unit 2
is a prime mover configured to rotate an output shaft 52 (see
FIG. 6) using power supplied from a battery pack BP (see
FIG. 3) and/or the like. The working unit 4 is a machine
member configured to convert the rotational motion of the
output shaft 52 to a predetermined motion (e.g., reciprocal
motion) to perform work (e.g., ramming the ground). Instead
of the motor unit 2, an engine unit (not shown) can be
attached to the working unit 4. The engine unit herein may
be any engine unit compatible with the motor unit 2, such as
an engine unit GX120 from Honda R&D Co., Ltd.

Configuration of Rammer 4a

[0089] As shown in FIG. 2, the rammer 4a comprises a
working part 6 configured to ram the ground, an upper
housing 8 supporting the upper portion of the working part
6, and a handle 10 disposed on top of the upper housing 8.
The upper housing 8 comprises a mounting base 12 to which
the motor unit 2 (see FIG. 1) is attached and an opening 14
for receiving the output shaft 52 (see FIG. 6) of the motor
unit 2. The working part 6 comprises an extensible portion
16 extensible in an up-down direction and a ground ram-
ming plate 18 fixed to the lower end of the extensible portion
16. A crank mechanism for converting the rotational motion
of'the output shaft 52 to a reciprocal motion is housed within
the upper housing 8, although this is not shown. The
extensible portion 16 extends and contracts in the up-down
direction in accordance with the reciprocal motion of the
crank mechanism. The rammer 4a extends and contracts the
extensible portion 16 in the up-down direction with the
ground ramming plate 18 faced toward the ground, so that
the ground ramming plate 18 is repeatedly pressed against
the ground. The rammer 4a rams the ground in this way. In
this embodiment, a front-rear direction, up-down direction,
and right-left direction of the rammer 4a are defined based
on the vertical direction of the rammer 4a in its working
orientation. Specifically, the vertical direction when the
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ground ramming plate 18 is placed on a horizontal surface
is defined as the up-down direction of the rammer 4a, a
direction that is perpendicular to the up-down direction and
the mounting base 12 faces is defined as the rear direction,
the opposite direction to the rear direction is defined as the
front direction, and a direction perpendicular to both the
front-rear direction and the up-down direction is defined as
the right-left direction.

[0090] The handle 10 comprises a first grip 20, a second
grip 22, and a third grip 24. The first grip 20 extends
rearward from the upper end of the upper housing 8, bends
and extends rightward, and then bends and extends forward.
The second grip 22 extends upward from the upper end of
the upper housing 8, bends and extends rightward, and then
bends and extends downward. The third grip 24 extends
forward and downward from the upper end of the upper
housing 8, bends and extends rightward, and then bends and
extends rearward and upward. The first grip 20, the second
grip 22, and the third grip 24 are formed integrally. At least
one of the first grip 20, the second grip 22, or the third grip
24 is gripped by a user during use of the rammer 4a.

Configuration of Battery Pack BP

[0091] As shown in FIG. 3, the battery pack BP comprises
a battery housing 30 configured to house a plurality of
rechargeable secondary battery cells (e.g., lithium-ion bat-
tery cells) and a hook 34 movably held by the battery
housing 30. The hook 34 comprises an engagement portion
38 and a manipulatable portion 40. The engagement portion
38 usually extends out of the battery housing 30. When the
manipulatable portion 40 is pushed into the battery housing
30, the engagement portion 38 entirely moves into the
battery housing 30. Further, the battery housing 30 defines
slits 32 and guide rails 36. The slits 32 communicate the
inside of the battery housing 30 with the outside thereof. The
slits 32 are formed to be aligned with the positions of battery
terminals (not shown) housed in the battery housing 30. The
plurality of secondary battery cells is charged and dis-
charged via these battery terminals. The battery pack BP is
detachably attachable to battery receptacles 54, 90a (as
detailed below, see FIGS. 5 and 10) and supplies power to
the motor unit 2 (see FIG. 1).

[0092] As shown in FIG. 4, the battery pack BP can be
detached from the motor unit 2 and attached to an electric
tool T to supply power to the electric tool T. The electric tool
T is a rebar tying machine configured to tie a plurality of
rebars R with a wire W. Similarly, the battery pack BP can
also be used with other electric tools T other than the rebar
tying machine (e.g., impact drivers, circular saws, driver
drills, etc.). The battery pack BP can also be used with
gardening equipment (e.g., grass trimmers, blowers, hedge
trimmers, chain saws, dollies, snow plows, cultivators, etc.).

Configuration of Motor Unit 2

[0093] As shown in FIGS. 5 and 6, the motor unit 2
comprises a substantially cuboid-shaped housing 50. As
shown in FIG. 5, a first battery receptacle 54 is disposed on
the upper surface of the housing 50 and configured to allow
the battery pack BP (see FIG. 3) to be detachably attached
thereto. As shown in FIG. 6, the output shaft 52 projects
from the front surface of the housing 50. In this embodiment,
independent of the front-rear direction, up-down direction,
and right-left direction of the rammer 4a as defined above,
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a front-rear direction, up-down direction, and right-left
direction of the motor unit 2 are defined based on the
housing 50. Specifically, the direction in which the output
shaft 52 extends is defined as the front-rear direction, the
direction in which the output shaft 52 projects from the
housing 50 is defined as the front direction, the opposite
direction to the front direction is defined as the rear direc-
tion, a direction that is perpendicular to the front-rear
direction and the first battery receptacle 54 faces is defined
as the up direction, the opposite direction to the up direction
is defined as the down direction, and a direction perpen-
dicular to the front-rear direction and the up-down direction
is defined as the right-left direction. In FIGS. 5, 6, 7, and 8
focusing on the housing 50, the directional indicators are
based on the housing 50, while in FIGS. 1, 2, 9, 10, and 11
focusing on the rammer 4a, the directional indicators are
based on the rammer 4a.

[0094] As shown in FIG. 7, the motor unit 2 further
comprises an electric motor 70, a fan 72, and a control
circuit board 74. The housing 50 houses the electric motor
70, the fan 72, and the control circuit board 74. When the
motor unit 2 is attached to the rammer 4a (i.e., in the state
shown in FIG. 1), a front portion of the output shaft 52 is
inside the upper housing 8 via the opening 14 (see FIG. 2)
and coupled to the crank mechanism (not shown) for extend-
ing and contracting the extensible portion 16. The electric
motor 70 comprises a rotor 78 fixed to the output shaft 52,
a stator 80 disposed radially inward of the rotor 78, and a
bracket 81 fixed to a front portion of the stator 80. The
electric motor 70 is a so-called electric motor of outer rotor
type. The stator 80 and the bracket 81 support the output
shaft 52 via a bearing 76 such that the output shaft 52 is
rotatable about a shaft rotation axis A. The electric motor 70
rotates the output shaft 52 about the shaft rotation axis A.
The control circuit board 74 is offset rearward of the rear end
of the output shaft 52. The control circuit board 74 is
oriented such that its thickness direction coincides with the
front-rear direction. The control circuit board 74 is electri-
cally connected to connection terminals 46 (see FIG. 5) of
the first battery receptacle 54. The control circuit board 74
adjusts power supplied to the connection terminals 46 and
supplies the adjusted power to the electric motor 70. Thus,
the control circuit board 74 controls the output of the electric
motor 70. The fan 72 is located rearward of the rotor 78 and
fixed to the output shaft 52. The fan 72 rotates with the
output shaft 52 to generate cooling airflow for cooling the
electric motor 70 and the control circuit board 74. The
cooling airflow herein refers specifically to an air flow that
flows into the housing 50 from the outside of the housing 50,
flows between the electric motor 70 and the control circuit
board 74, and then flows from the inside of the housing 50
out to the outside of the housing 50. The cooling airflow
removes heat generated at each of the electric motor 70 and
the control circuit board 74 to the outside of the housing 50.

[0095] As shown in FIG. 6, a front mounting portion 56
for mounting to the mounting base 12 (see FIG. 2) is
disposed on the front surface of the bracket 81. The front
mounting portion 56 comprises a front contact surface 58
configured to contact the rear surface of the mounting base
12 and a plurality of screw holes 60. The front contact
surface 58 is perpendicular to the axial direction of the
output shaft 52. As shown in FIG. 2, the mounting base 12
defines a plurality of through holes 62 positioned to align
with the plurality of screw holes 60. By inserting screws into
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the plurality of through holes 62 and screwing the screws
into the plurality of screw holes 60, the motor unit 2 is
attached to the rammer 4a with the front contact surface 58
being in contact with the rear surface of the mounting base
12. Further, as shown in FIG. 6, a lower mounting portion
64 is disposed on the lower surface of the stator 80, and the
lower mounting portion 64 is for mounting to a different
mounting base (e.g., a mounting base 328 (see FIG. 18) to
be described below in a fifth embodiment) than the mount-
ing base 12. The lower mounting portion 64 comprises a
lower contact surface 66 configured to contact the upper
surface of the mounting base and a plurality of screw holes
68. The lower contact surface 66 is parallel to the axial
direction of the output shaft 52.

[0096] As shown in FIG. 5, the first battery receptacle 54
comprises guide grooves 42 configured to receive the guide
rails 36 (see FIG. 3) of each battery pack BP along the
front-rear direction in a slidable manner, engagement
grooves 44 configured to engage with the engagement
portion 38 (see FIG. 3) of the hook 34 of the battery pack BP,
and the connection terminals 46 corresponding to battery
terminals (not shown) of the battery pack BP.

[0097] To attach the battery pack BP to the first battery
receptacle 54, the battery pack BP is slid forward toward the
first battery receptacle 54. As a result, the guide rails 36 (see
FIG. 3) enter the guide grooves 42 and the engagement
portion 38 (see FIG. 3) engages with the engagement groove
44, completing the attachment of the battery pack BP. When
the battery pack BP is in the attached state to the first battery
receptacle 54, the connection terminals 46 are in the inside
of the battery housing 30 (see FIG. 3) via the slits 32 (see
FIG. 3) and engaged with corresponding battery terminals.
Thus, the battery terminals and the connection terminals 46
are electrically connected to each other. To detach the battery
pack BP from the first battery receptacle 54, the manipulat-
able portion 40 is pushed to disengage the engagement
portion 38 from the engagement groove 44, and then the
battery pack BP is slid rearward away from the first battery
receptacle 54. As a result, the guide rails 36 are pulled out
from the guide grooves 42, completing the detachment of the
battery pack BP.

[0098] The first battery receptacle 54 comprises two sets
of guide grooves 42, two engagement grooves 44, and two
sets of connection terminals 46. Thus, the first battery
receptacle 54 is configured to allow two battery packs BP to
be attached thereto.

[0099] As shown in FIG. 8, the motor unit 2 further
comprises adapters 82. The adapters 82 can be attached to
the first battery receptacle 54 instead of the battery packs BP
(see FIG. 3).

[0100] Similar to the battery packs BP, each adapter 82
comprises guide rails (not shown) configured to enter the
guide grooves 42 (see FIGS. 5 and 10), a hook 84 configured
to engage with the engagement groove 44 (see FIGS. 5 and
10), and adapter terminals (not shown) corresponding to the
connection terminals 46 (see FIGS. 5 and 10). Thus, the
adapters 82 are configured to be detachably attached to the
first battery receptacle 54, similar to the battery packs BP.
The adapters 82 are different from the battery packs BP in
that they do not comprise secondary battery cells. Each
adapter 82 is connected to one end of a cable 88 via a joint
86. Each joint 86 is rotatable about a rotation axis extending
in the right-left direction relative to the corresponding
adapter 82. Each cable 88 is electrically connected to the
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connection terminals 46 of the first battery receptacle 54 via
the adapter terminals. The other ends of the cables 88 are
connected to second battery receptacle 90a shown in FIG. 9.
The length of the cables 88 is, for example, in a range of 100
mm to 2000 mm or may be in a range of 400 mm to 500 mm.
In this embodiment, the length of the cables 88 is 450 mm.

[0101] As shown in FIG. 9, the second battery receptacle
90a comprises a base 92 mounted on the handle 10 of the
rammer 4a, a body 94 to which the battery packs BP are
attached, and a cover 96 configured to cover the battery
packs BP attached to the body 94. The cover 96 comprises
a front cover portion 98 for covering front portions of the
battery packs BP attached to the body 94 and a rear cover
portion 100 for covering rear portions of the battery packs
BP attached to the body 94. The front cover portion 98 is
fixed to the body 94. The rear cover portion 100 is pivotable
on a pivot axis extending in the right-left direction relative
to the front cover portion 98. A latch 104 is disposed on the
outer surface of the rear cover portion 100 and is configured
to engage with a latch receiver 102 formed in the body 94.
As shown in FIG. 1, when the latch 104 is in engagement
with the latch receiver 102, the battery packs BP attached to
the body 94 are entirely covered by the front cover portion
98 and the rear cover portion 100. The state of the cover 96
shown in FIG. 1 may be referred to as a closed state. The
cover 96 in the closed state can provide protection for the
battery packs BP against external water and dust. In contrast,
as shown in FIG. 9, after the latch 104 has been disengaged
from the latch receiver 102 and the rear cover portion 100
has been moved upward, the rear portions of the battery
packs BP are exposed to the exterior. The state of the cover
96 shown in FIG. 9 may be referred to as an open state. The
cover 96 in the open state allows the battery packs BP to be
attached to and detached from the body 94. The user brings
the cover 96 into the open state when wishing to attach/
detach the battery packs BP to/from the body 94 but keeps
the cover 96 in the closed state otherwise.

[0102] As shown in FIG. 10, the base 92 comprises a left
fitting portion 108 configured to fit to left projections 106
(see FIG. 2) disposed on a left portion of the first grip 20, a
right fitting portion 112 configured to fit to right projections
110 (see FIG. 2) disposed on a right portion of the first grip
20, and a plate portion 114 extending between the left fitting
portion 108 and the right fitting portion 112. The left fitting
portion 108 is fastened to the left projections 106 with
screws. The right fitting portion 112 is fastened to the right
projections 110 with screws. The body 94 is fixed to the
upper surface of the plate portion 114.

[0103] The body 94 comprises two sets of guide grooves
42, two engagement grooves 44, and two sets of connection
terminals 46. The guide grooves 42, the engagement grooves
44, and the connection terminals 46 of the body 94 have the
same functions as the functions of the same elements of the
first battery receptacle 54 (see FIG. 5). Thus, the second
battery receptacle 90a is configured to allow two battery
packs BP to be attached thereto.

[0104] To attach the battery packs BP to the second battery
receptacle 90a, each battery pack BP is slid forward toward
the second battery receptacle 90a. As a result, the guide rails
36 (see FIG. 3) enter the guide grooves 42 and the engage-
ment portion 38 (see FIG. 3) engages with the engagement
groove 44, completing the attachment of the battery pack
BP. When the battery pack BP is in the attached state to the
second battery receptacle 90a, the connection terminals 46
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are in the inside of the battery housing 30 (see FIG. 3) via
the slits 32 (see FIG. 3) and engaged with corresponding
battery terminals. Thus, the battery terminals and the con-
nection terminals 46 are electrically connected to each other.
To detach the battery pack BP from the second battery
receptacle 90qa, the manipulatable portion 40 is pushed to
disengage the engagement portion 38 from the engagement
groove 44, and then the battery pack BP is slid rearward
away from the second battery receptacle 90a. As a result, the
guide rails 36 are pulled out from the guide grooves 42,
completing the detachment of the battery pack BP. When
attaching the battery packs BP to or detaching the battery
packs BP from the second battery receptacle 90a, the user
standing behind the rammer 4a can handle the battery packs
BP near the user’s body. Thus, the user standing behind the
rammer 4a can easily attach and detach the battery packs BP.

[0105] The connection terminals 46 of the body 94 and the
connection terminals 46 (see FIG. 5) of the first battery
receptacle 54 are common members.

[0106] The other ends of the cables 88 are connected to a
front portion of the body 94. The cables 88 are electrically
connected to the battery terminals of the battery packs BP
attached to the second battery receptacle 90a via the con-
nection terminals 46 of the second battery receptacle 90a.
Thus, power in the battery packs BP is supplied to the
electric motor 70 through the second battery receptacle 90a,
the cables 88, the adapters 82, and the first battery receptacle
54.

[0107] In the motor unit 2 according to this embodiment,
the adapters 82 can be detached from the first battery
receptacle 54 and the battery packs BP can be attached to the
first battery receptacle 54 instead, although this is not
shown. In this case, the power in the battery packs BP
attached to the first battery receptacle 54 is supplied to the
electric motor 70 through the first battery receptacle 54.

[0108] As shown in FIG. 5, the motor unit 2 further
comprises a main power switch 116, an actuation switch
118, and a rotation adjustment switch 120. The main power
switch 116, the actuation switch 118, and the rotation
adjustment switch 120 are disposed on the upper surface of
the housing 50 and rearward of the first battery receptacle
54. The user can turn on or off the main power of the motor
unit 2 by manipulating the main power switch 116. When the
main power of the motor unit 2 is on, the user can drive or
stop the electric motor 70 by manipulating the actuation
switch 118. When the main power of the motor unit 2 is on,
the user can adjust the rotating speed of the output shaft 52
by manipulating the rotation adjustment switch 120.

Second Embodiment

[0109] As shown in FIG. 11, in this embodiment, a work-
ing machine comprises a working unit 4 which is the same
as that of the first embodiment (i.e., the rammer 4q) and a
motor unit 202. The motor unit 202 is different from the
motor unit 2 in the first embodiment in that the motor unit
202 comprises a second battery receptacle 204a different
from the second battery receptacle 90a (see FIG. 1). Here-
inafter, the working machine according to the second
embodiment is described focusing on this difference (i.e., the
configuration of the second battery receptacle 204a). The
same elements between the first and second embodiments
are labeled with the same reference signs and their descrip-
tions are omitted.

Feb. 19, 2026

[0110] The second battery receptacle 204q is configured to
allow a battery device BD to be detachably attached thereto.
As shown in FIG. 12, the battery device BD has a substan-
tially cuboid shape. The battery device BD comprises a
battery housing 252, a handle 254, a main power switch 256,
and a charging connector 258. A plurality of rechargeable
secondary battery cells (e.g., lithium-ion battery cells) is
housed in the battery housing 252. The handle 254 is
disposed on a rear portion of the battery housing 252. After
the battery device BD has been detached from the second
battery receptacle 204a, the user can carry the battery device
BD by gripping the handle 254. The main power switch 256
is disposed on the left surface of the battery housing 252.
The user can turn on or off the main power of the battery
device BD by manipulating the main power switch 256. The
charging connector 258 is disposed on the left surface of the
battery housing 252 and forward of the main power switch
256. The user can insert a charging plug (not shown)
connected to an external power supply to the charging
connector 258 to charge the plurality of secondary battery
cells with power supplied from the external power supply. It
should be noted that the directional indicator in FIG. 12
corresponds to the directional indicator in FIG. 11 (i.e., the
front-rear, up-down, and right-left directions of the rammer
4a).

[0111] In this embodiment, the cables 88 are connected to
the battery device BD instead of being connected to the
second battery receptacle 204a. Thus, the power in the
battery device BD is supplied to the electric motor 70 (see
FIG. 7) through the cables 88, the adapters 82 (see FIG. 11),
and the first battery receptacle 54 (see FIG. 11). The cables
88 extend from a front portion of the battery device BD.

[0112] As shown in FIG. 13, the second battery receptacle
204a comprises a base 206 mounted on the handle 10 of the
rammer 4a and a body 208 to which the battery device BD
is attached. The base 206 comprises a left fitting portion 210
configured to fit to the left projections 106 (see FIG. 2)
disposed on the left portion of the first grip 20, a right fitting
portion 212 configured to fit to the right projections 110 (see
FIG. 2) disposed on the right portion of the first grip 20, and
a plate portion 214 extending between the left fitting portion
210 and the right fitting portion 212. The left fitting portion
210 is fastened to the left projections 106 with screws. The
right fitting portion 212 is fastened to the right projections
110 with screws. The body 208 is fixed to the upper surface
of the plate portion 214.

[0113] As shown in FIG. 12, the battery device BD
comprises engagement claws 260 for engagement with the
body 208 of the second battery receptacle 204a and a latch
262 manipulatable by the user. The engagement claws 260
are disposed on a front portion of the battery housing 252.
The latch 262 is disposed on a rear portion of the battery
housing 252. As shown in FIG. 13, the body 208 comprises
claw receivers 216 corresponding to the engagement claws
260 of the battery device BD and a latch receiver 218
corresponding to the latch 262 of the battery device BD. The
user can attach the battery device BD to the second battery
receptacle 204a by engaging the engagement claws 260 with
the claw receivers 216 and also engaging the latch 262 with
the latch receiver 218. When the battery device BD is in the
attached state to the second battery receptacle 204a, the user
can disengage the latch 262 from the latch receiver 218 by
manipulating the latch 262. The user can detach the battery
device BD from the second battery receptacle 204a by
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pulling out the engagement claws 260 from the claw receiv-
ers 216 after the disengagement of the latch 262 from the
latch receiver 218.

[0114] As shown in FIG. 11, the battery device BD is
attached to the second battery receptacle 204a such that its
longitudinal direction is along the front-rear direction of the
rammer 4a. The battery device BD is attached to the second
battery receptacle 204a such that the latch 262 (see FIG. 12)
faces rearward. Thus, the latch 262 is positioned for the user
standing behind the rammer 4a to easily manipulate the latch
262. Therefore, the user standing behind the rammer 4« can
easily attach or detach the battery device BD.

[0115] The battery device BD can be detached from the
second battery receptacle 204a and attached to a backpack
(not shown) worn on the user’s back. In this case, the user
carrying the backpack on the back can attach the adapters 82
(see FIG. 11) to a different electric tool (e.g., the electric tool
T shown in FIG. 4) than the motor unit 2 to supply power
from the battery device BD to the electric tool.

[0116] FIG. 14 schematically shows a power transmission
flow in the working machines according to the first and
second embodiments. The working machines according to
the first and second embodiments drive the motor units 2,
202 (i.e., the electric motor 70) to rotate the output shaft 52.
The working machines reduces the rotational motion of the
output shaft 52 via a speed reducer and converts it to a linear
motion via the crank mechanism to provide impacts by the
ground ramming plate 18 (i.e., ground-ramming operation).

Third Embodiment

[0117] As shown in FIG. 15, a working machine according
to this embodiment comprises a plate compactor 45 and a
motor unit 2. This motor unit 2 is similar to that described
in the first embodiment.

[0118] The plate compactor 45 comprises a body 300 and
a handle 302 mounted on the body 300. The handle 302
comprises a grip 304 gripped by the user during the use of
the working machine and two support pillars 306 extending
between the grip 304 and the body 300. The body 300
comprises a mounting base 308 to which the motor unit 2 is
attached and a ground ramming plate 310 driven by the
motor unit 2. The mounting base 308 is the same as the
mounting base 12 described in the first embodiment. Thus,
the front mounting portion 56 (see FIG. 6) of the motor unit
2 is attached to the mounting base 308. When the electric
motor 70 (see FIG. 7) of the motor unit 2 operates, a
vibration exciter mechanism (e.g., an eccentric weight)
mounted on the ground ramming plate 310 operates, thereby
vibrating the ground ramming plate 310 in the up-down
direction. The plate compactor 45 vibrates the ground ram-
ming plate 310 in the up-down direction with the ground
ramming plate 310 faced toward the ground to press the
ground ramming plate 310 against the ground repeatedly.
The plate compactor 45 compacts the ground in this way.
FIG. 17 schematically shows a power transmission flow in
the working machine according to this embodiment as
described above.

[0119] In this embodiment, a front-rear direction, up-down
direction, and right-left direction of the plate compactor 45
are defined based on a working orientation of the plate
compactor 4b. Specifically, the vertical direction when the
ground ramming plate 310 is placed on a horizontal surface
is defined as the up-down direction of the plate compactor
4b, a direction that is perpendicular to the up-down direction
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and from the grip 304 toward the body 300 is defined as the
front direction, the opposite direction to the front direction
is defined as the rear direction, and a direction perpendicular
to the front-rear direction and the up-down direction is
defined as the right-left direction.

[0120] In this embodiment, the motor unit 2 comprises a
second battery receptacle 905 corresponding to the plate
compactor 45 instead of the second battery receptacle 90a
(see FIG. 5) described in the first embodiment. The second
battery receptacle 905 is mounted on the two support pillars
306 of the plate compactor 46 to bridge them. The two
support pillars 306 extend upward and rearward from the
body 300 and are connected to the grip 304. Similar to the
second battery receptacle 90a in the first embodiment, the
second battery receptacle 905 is configured to allow two
battery packs BP to be attached thereto. The battery packs
BP are attached to the second battery receptacle 905 by
being slid forward and downward toward the second battery
receptacle 90b. The battery packs BP are detached from the
second battery receptacle 905 by being slid rearward and
upward away from the second battery receptacle 905. Thus,
when attaching the battery pack BP to or detaching the
battery pack BP from the second battery receptacle 905, the
user standing behind the plate compactor 45 can handle the
battery pack BP near the user’s body. Therefore, the user
standing behind the plate compactor 45 can easily attach and
detach the battery pack BP.

[0121] Each adapter 82 is attached to the first battery
receptacle 54 by being slid leftward toward the first battery
receptacle 54. The adapter 82 is detached from the first
battery receptacle 54 by being slid rightward away from the
first battery receptacle 54. In this embodiment, the first
battery receptacle 54 is disposed at a position easily acces-
sible by the user (on the upper surface of the plate compactor
4b). Thus, the user can easily attach and detach the adapter
82.

Fourth Embodiment

[0122] As shown in FIG. 16, a working machine according
to this embodiment comprises a plate compactor 45 and a
motor unit 202. This plate compactor 44 is similar to that
described in the third embodiment, and this motor unit 202
is similar to that described in the second embodiment.
[0123] In this embodiment, the motor unit 202 comprises
a second battery receptacle 2045 corresponding to the plate
compactor 4b instead of the second battery receptacle 204a
(see FI1G. 13) described in the second embodiment. The
second battery receptacle 2045 are mounted on the two
support pillars 306 of the plate compactor 45 to bridge them.
Similar to the second battery receptacle 204 in the second
embodiment, the second battery receptacle 2045 is config-
ured to allow the battery device BD to be detachably
attached thereto.

[0124] The battery device BD is attached to the second
battery receptacle 2045 such that the latch 262 (see FIG. 12)
faces rearward and upward. Thus, the latch 262 is positioned
for the user standing behind the plate compactor 45 to easily
manipulate the latch 262. Therefore, the user standing
behind the plate compactor 4b can easily attach and detach
the battery device BD.

[0125] The adapters 82 are attached to the first battery
receptacle 54 by being slid leftward toward the first battery
receptacle 54. The adapters 82 are detached from the first
battery receptacle 54 by being slid rightward away from the
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first battery receptacle 54. In this embodiment, the first
battery receptacle 54 is disposed at a position easily acces-
sible by the user (on the upper surface of the plate compactor
4b). Thus, the user can easily attach and detach the adapters
82.

Fifth Embodiment

[0126] As shown in FIG. 18, a working machine according
to this embodiment comprises a trowel 4¢ and a motor unit
2. This motor unit 2 is similar to that described in the first
embodiment.

[0127] The trowel 4¢ comprises a body 320 and a handle
322 attached to the body 320. The handle 322 comprises a
grip 324 gripped during the use of the working machine and
a support pillar 326 extending between the grip 324 and the
body 320. The body 320 comprises a mounting base 328 to
which the motor unit 2 is attached and a plurality of blades
330 driven by the motor unit 2. A plurality of through holes
positioned aligned with the plurality of screw holes 68 (see
FIG. 6) is defined in the mounting base 328. By inserting
screws into the plurality of through holes and screwing the
screws into the plurality of screw holes 68, the motor unit 2
is attached to the trowel 4¢ with the lower contact surface 66
(see FIG. 6) being in contact with the upper surface of the
mounting base 328. When the electric motor 70 (see FIG. 7)
of the motor unit 2 operates, the plurality of blades 330
rotates. The trowel 4¢ has rotary surfaces of the plurality of
blades 330 contact the concrete surface to level the concrete
surface. FIG. 20 schematically shows a power transmission
flow in the working machine according to this embodiment
as described above.

[0128] In this embodiment, a front-rear direction, up-
down direction, and right-left direction of the trowel 4c¢ are
defined based on a working orientation of the trowel 4c.
Specifically, a direction that is along the rotation axis of the
plurality of blades 330 and is from the motor unit 2 toward
the plurality of blades 330 is defined as the down direction,
the opposite direction to the down direction is defined as the
up direction, a direction that is perpendicular to the up-down
direction and is from the grip 324 toward the body 320 is
defined as the front direction, the opposite direction to the
front direction is defined as the rear direction, and a direction
perpendicular to the front-rear direction and the up-down
direction is defined as the right-left direction.

[0129] In this embodiment, the motor unit 2 comprises a
second battery receptacle 90c¢ corresponding to the trowel 4¢
instead of the second battery receptacle 90a (see FIG. 5)
described in the first embodiment. The second battery recep-
tacle 90¢ is mounted on the support pillar 326 of the trowel
4c. The support pillar 326 extends rearward and upward
from the body 320 and is connected to the grip 324. Similar
to the second battery receptacle 90a in the first embodiment,
the second battery receptacle 90c¢ is configured to allow two
battery packs BP to be detachably attached thereto. Each
battery pack BP is attached to the second battery receptacle
90c¢ by being slid forward and downward toward the second
battery receptacle 90c. The battery pack BP is detached from
the second battery receptacle 90¢ by being slid rearward and
upward away from the second battery receptacle 90c. Thus,
when attaching the battery pack BP to or detaching the
battery pack BP from the second battery receptacle 90c, the
user standing behind the trowel 4¢ can handle the battery
pack BP near the user’s body. Therefore, the user standing
behind the trowel 4¢ can easily attach and detach the battery
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pack BP. In this embodiment, the two cables 88 extending
from the second battery receptacle 90¢ are each bounded
with the support pillar 326 of the trowel 4¢ at their inter-
mediate portions 88m. This prevents the cables 88 from
getting in the way during use.

[0130] The adapters 82 are attached to the first battery
receptacle 54 by being slid leftward toward the first battery
receptacle 54. The adapters 82 are detached from the first
battery receptacle 54 by being slid rightward away from the
first battery receptacle 54. In this embodiment, the first
battery receptacle 54 is disposed at a position easily acces-
sible by the user (on the upper surface of the trowel 4¢).
Thus, the user can easily attach and detach the adapters 82.

Sixth Embodiment

[0131] As shown in FIG. 19, a working machine according
to this embodiment comprises a trowel 4c and a motor unit
202. This trowel 4c¢ is similar to that described in the fifth
embodiment and the motor unit 202 is similar to that
described in the second embodiment.

[0132] In this embodiment, the motor unit 202 comprises
a second battery receptacle 204¢ corresponding to the trowel
4c instead of the second battery receptacle 204a (see FIG.
13) described n connection with the second embodiment.
The second battery receptacle 204¢ is mounted on the
support pillar 326 of the trowel 4c¢. Similar to the second
battery receptacle 204¢ in the second embodiment, the
second battery receptacle 204¢ is configured to allow the
battery device BD to be detachably attached thereto.
[0133] The battery device BD is attached to the second
battery receptacle 204¢ such that the latch 262 (see FIG. 12)
faces rearward and upward. Thus, the latch 262 is positioned
for the user standing behind the trowel 4c¢ to easily manipu-
late the latch 262. Therefore, the user standing behind the
trowel 4¢ can easily attach and detach the battery device BD.
[0134] The adapters 82 are attached to the first battery
receptacle 54 by being slid leftward toward the first battery
receptacle 54. The adapters 82 are detached from the first
battery receptacle 54 by being slid rightward away from the
first battery receptacle 54. In this embodiment, the first
battery receptacle 54 is disposed at a position easily acces-
sible by the user (on the upper surface of the trowel 4¢).
Thus, the user can easily attach and detach the adapters 82.

Seventh Embodiment

[0135] Asshown in FIG. 21, a working machine according
to this embodiment comprises a concrete mixer 4d and a
motor unit 2. This motor unit 2 is similar to that described
in the first embodiment.

[0136] The concrete mixer 44 comprises a body 340 and
a handle 342 attached to the body 340. The handle 342
comprises a grip 344 gripped by the user during use and two
support pillars 346 extending between the grip 344 and the
body 340. The body 340 comprises a mounting base 348 to
which the motor unit 2 is attached, a rotary drum 350 driven
by the motor unit 2, and a carriage 354 including wheels
352. The mounting base 348 is similar to the mounting base
12 described in the first embodiment. Thus, the front mount-
ing portion 56 (see FIG. 6) of the motor unit 2 is attached to
the mounting base 348. When the electric motor 70 (see FIG.
7) of the motor unit 2 operates, the rotary drum 350 rotates.
The rotary drum 350 houses concrete. The concrete mixer 4d
rotates the rotary drum 350 to mix the concrete. FIG. 23
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schematically shows a power transmission flow in the work-
ing machine according to this embodiment as described
above. The user can move the concrete mixer 4d by gripping
the grip 344 and pushing the concrete mixer 4d with the
carriage 354 (i.e., the wheels 352) placed on the ground.

[0137] In this embodiment, a front-rear direction, up-
down direction, right-left direction of the concrete mixer 44
are defined based on a working orientation of the concrete
mixer 4d. Specifically, vertically up-down direction when
the carriage 354 (i.e., the wheels 352) is placed on a
horizontal surface is defined as the up-down direction of the
concrete mixer 4d, a direction that is perpendicular to the
up-down direction and is from the grip 344 toward the body
340 is defined as the front direction, the opposite direction
to the front direction is defined as the rear direction, and a
direction perpendicular to the front-rear direction and the
up-down direction is defined as the right-left direction.

[0138] In this embodiment, the motor unit 2 comprises a
second battery receptacle 90d corresponding to the concrete
mixer 4d instead of the second battery receptacle 90a (see
FIG. 5) described in the first embodiment. The second
battery receptacle 904 is mounted on the two support pillars
346 of the concrete mixer 44 to bridge them. The two
support pillars 346 extend rearward and upward from the
body 340, bend and extend rearward, and then connect to the
grip 344. The second battery receptacle 904 is mounted on
the rearwardly extending portions of the two support pillars
346 (i.e., portions closer to the grip 344 than the bends are).
Similar to the second battery receptacle 90a in the first
embodiment, the second battery receptacle 90d is configured
to allow two battery packs BP to be detachably attached
thereto. Each battery pack BP is attached to the second
battery receptacle 90d by being slid forward toward the
second battery receptacle 90d. The battery pack BP is
detached from the second battery receptacle 904 by being
slid rearward away from the second battery receptacle 904.
Thus, when attaching the battery pack BP to or detaching the
battery pack BP from the second battery receptacle 904, the
user standing behind the concrete mixer 4d can handle the
battery pack BP near the user’s body. Therefore, the user
standing behind the concrete mixer 44 can easily attach and
detach the battery pack BP.

[0139] The adapters 82 are attached to the first battery
receptacle 54 by being slid forward toward the first battery
receptacle 54. The adapters 82 are detached from the first
battery receptacle 54 by being slid rearward away from the
first battery receptacle 54.

Eighth Embodiment

[0140] As shown in FIG. 22, a working machine according
to this embodiment comprises a concrete mixer 4d and a
motor unit 202. This concrete mixer 4d is similar to that
described in the seventh embodiment and this motor unit
202 is similar to that described in the second embodiment.

[0141] In this embodiment, the motor unit 202 comprises
a second battery receptacle 204d corresponding to the con-
crete mixer 4d instead of the second battery receptacle 204a
(see FIG. 13) described in the second embodiment. The
second battery receptacle 2044 is mounted on the rearwardly
extending portions of the two support pillars 346 (i.e.,
portions closer to the grip 344 than the bends are) to bridge
the two support pillars 346. Similar to the second battery
receptacle 204a in the second embodiment, the second
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battery receptacle 2044 is configured to allow the battery
device BD to be detachably attached thereto.

[0142] The battery device BD is attached to the second
battery receptacle 204d such that the latch 262 (see FIG. 12)
faces rearward. Thus, the latch 262 is positioned for the user
standing behind the concrete mixer 4d to easily manipulate
the latch 262. Therefore, the user standing behind the
concrete mixer 4d can easily attach and detach the battery
device BD.

[0143] The adapters 82 are attached to the first battery
receptacle 54 by being slid forward toward the first battery
receptacle 54. The adapters 82 are detached from the first
battery receptacle 54 by being slid rearward away from the
first battery receptacle 54.

Ninth Embodiment

[0144] As shown in FIG. 24, a working machine according
to this embodiment comprises a concrete saw 4e and a motor
unit 2. The motor unit 2 is similar to that described in the first
embodiment.

[0145] The concrete saw 4e comprises a body 360 and a
handle 362 attached to the body 360. The handle 362
comprises a grip 364 gripped by the user during use and a
support pillar 366 extending between the grip 364 and the
body 360. The body 360 comprises a mounting base 368 to
which the motor unit 2 is attached, a rotary blade 370 driven
by the motor unit 2, and a carriage 374 including wheels
372. The mounting base 368 is similar to the mounting base
328 (see FIG. 18) described in the fifth embodiment. Thus,
the lower mounting portion 64 (see FIG. 6) of the motor unit
2 is attached to the mounting base 368. When the electric
motor 70 (see FIG. 7) of the motor unit 2 operates, the rotary
blade 370 rotates. The concrete saw 4e makes cuts (referred
to as masonry joints) in concrete paved on the ground using
the rotary blade 370. FIG. 26 schematically shows a power
transmission flow in the working machine according to this
embodiment described above. The user can move the con-
crete saw 4de by gripping the grip 364 and pushing the
concrete saw 4e with the carriage 374 (i.e., the wheels 372)
placed on the ground.

[0146] In this embodiment, a front-rear direction, up-
down direction, and right-left direction of the concrete saw
4e are defined based on a working orientation of the concrete
saw 4e. Specifically, a vertically up-down direction when the
carriage 374 (i.e., the wheels 372) is on a horizontal surface
is defined as the up-down direction of the concrete saw 4e,
a direction that is perpendicular to the up-down direction
and is from the grip 364 toward the body 360 is defined as
the front direction, the opposite direction to the front direc-
tion is defined as the rear direction, and a direction perpen-
dicular to the front-rear direction and the up-down direction
is defined as the right-left direction.

[0147] In this embodiment, the motor unit 2 comprises a
second battery receptacle 90e corresponding to the concrete
saw 4e instead of the second battery receptacle 90a (see FIG.
5) described in the first embodiment. The second battery
receptacle 90e is mounted on the support pillar 366 of the
concrete saw 4e. The support pillar 366 extends rearward
and upward from the body 360 and connects to the grip 364.
Similar to the second battery receptacle 90a in the first
embodiment, the second battery receptacle 90e is configured
to allow two battery packs BP to be detachably attached
thereto. Each battery pack BP is attached to the second
battery receptacle 90e by being slid forward and downward
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toward the second battery receptacle 90e. The battery pack
BP is detached from the second battery receptacle 90e by
being slid rearward and upward away from the second
battery receptacle 90e. Thus, when attaching the battery
pack BP to or detaching the battery pack BP from the second
battery receptacle 90e, the user standing behind the concrete
saw 4e can handle the battery pack BP near the user’s body.
Therefore, the user standing behind the concrete saw 4e can
easily attach and detach the battery pack BP.

[0148] The adapters 82 are attached to the first battery
receptacle 54 by being slid rightward toward the first battery
receptacle 54. The adapters 82 are detached from the first
battery receptacle 54 by being slid leftward away from the
first battery receptacle 54. In this embodiment, the first
battery receptacle 54 is disposed at a position easily acces-
sible by the user (on the upper surface of the concrete saw
4e). Thus, the user can easily attach and detach the adapters
82.

Tenth Embodiment

[0149] As shown in FIG. 25, a working machine according
to this embodiment comprises a concrete saw 4e and a motor
unit 202. This concrete saw 4e is similar to that described in
the ninth embodiment and this motor unit 202 is similar to
that described in the second embodiment.

[0150] In this embodiment, the motor unit 202 comprises
a second battery receptacle 204e corresponding to the con-
crete saw 4e instead of the second battery receptacle 204a
(see FIG. 13) described in the second embodiment. The
second battery receptacle 204e is mounted on the support
pillar 366 of the concrete saw 4e. Similar to the second
battery receptacle 204a in the second embodiment, the
second battery receptacle 204e is configured to allow the
battery device BD to be detachably attached thereto.
[0151] The battery device BD is attached to the second
battery receptacle 204e such that the latch 262 (see FIG. 12)
faces rearward and upward. Thus, the latch 262 is positioned
for the user standing behind the concrete saw 4e to easily
manipulate the latch 262. Therefore, the user standing
behind the concrete saw 4e can easily attach and detach the
battery device BD.

[0152] The adapters 82 are attached to the first battery
receptacle 54 by being slid rightward toward the first battery
receptacle 54. The adapters 82 are detached from the first
battery receptacle 54 by being slid leftward away from the
first battery receptacle 54. In this embodiment, the first
battery receptacle 54 is disposed at a position easily acces-
sible by the user (on the upper surface of the concrete saw
4e). Thus, the user can easily attach and detach the adapters
82.

Eleventh Embodiment

[0153] As shown in FIG. 27, a working machine according
to this embodiment comprises a pressure washer 4f and a
motor unit 2. This motor unit 2 is similar to that described
in the first embodiment.

[0154] The pressure washer 4f comprises a body 380 and
a handle 382 attached to the body 380. The handle 382
comprises a grip 384 gripped by the user during use and two
support pillars 386 extending between the grip 384 and the
body 380. The body 380 comprises a pump 388 driven by
the motor unit 2 and a carriage 392 including wheels 390.
The pump 388 comprises a mounting base 394 to which the
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motor unit 2 is attached. The mounting base 394 is similar
to the mounting base 12 described in the first embodiment.
Thus, the front mounting portion 56 (see FIG. 6) of the
motor unit 2 is attached to the mounting base 394. Further,
a water supply hose (not shown) connecting to a water
source (e.g., water supply) and a water discharge hose (not
shown) including an injection nozzle at an end are connected
to the pump 388. When the electric motor 70 (see FIG. 7) of
the motor unit 2 operates, the pump 388 is driven to pump
water supplied through the water supply hose to the water
discharge hose. As a result, the water is ejected from the
injection nozzle. The pressure washer 4f washes a target
(e.g., a car) with the water ejected from the injection nozzle.
FIG. 29 schematically shows a power transmission flow in
the working machine according to this embodiment
described above. The user can move the pressure washer 4f
by gripping the grip 384 and pushing the pressure washer 4f°
with the carriage 392 (i.e., the wheels 390) placed on the
ground.

[0155] In this embodiment, a front-rear direction, up-
down direction, and right-left direction of the pressure
washer 4f are defined based on a working orientation of the
pressure washer 4f. Specifically, a vertically up-down direc-
tion when the carriage 392 (i.e., the wheels 390) is on a
horizontal surface is defined as the up-down direction of the
pressure washer 4f, a direction that is perpendicular to the
up-down direction and is from the grip 384 toward the body
380 is defined as the front direction, the opposite direction
to the front direction is defined as the rear direction, and a
direction perpendicular to the front-rear direction and the
up-down direction is defined as the right-left direction.

[0156] In this embodiment, the motor unit 2 comprises a
second battery receptacle 90f corresponding to the pressure
washer 4f instead of the second battery receptacle 90a (see
FIG. 5) described in the first embodiment. The second
battery receptacle 90f'is mounted on the two support pillars
386 of the pressure washer 4f to bridge them. The two
support pillars 386 extend rearward and upward from the
body 380 and connect to the grip 384. Similar to the second
battery receptacle 90q in the first embodiment, the second
battery receptacle 90f is configured to allow two battery
packs BP to be detachably attached thereto. Each battery
pack BP is attached to the second battery receptacle 90f by
being slid forward and downward toward the second battery
receptacle 90f. The battery pack BP is detached from the
second battery receptacle 90f by being slid rearward and
upward away from the second battery receptacle 90f. Thus,
when attaching the battery pack BP to or detaching the
battery pack BP from the second battery receptacle 907, the
user standing behind the pressure washer 4f can handle the
battery pack BP near the user’s body. Therefore, the user
standing behind the pressure washer 4f'can easily attach and
detach the battery pack BP.

[0157] The adapters 82 are attached to the first battery
receptacle 54 by being slid forward toward the first battery
receptacle 54. The adapters 82 are detached from the first
battery receptacle 54 by being slid rearward away from the
first battery receptacle 54. In this embodiment, the first
battery receptacle 54 is disposed at a position easily acces-
sible by the user (on the upper surface of the pressure washer
4f). Thus, the user can easily attach and detach the adapters
82.
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Twelfth Embodiment

[0158] As shown in FIG. 28, a working machine according
to this embodiment comprises a pressure washer 4f and a
motor unit 202. This pressure washer 4f is similar to that
described in the eleventh embodiment and this motor unit
202 is similar to that described in the second embodiment.
[0159] In this embodiment, the motor unit 202 comprises
a second battery receptacle 204f corresponding the pressure
washer 4f instead of the second battery receptacle 204a (see
FIG. 13) described in the second embodiment. The second
battery receptacle 204fis mounted on the two support pillars
386 to bridge them. Similar to the second battery receptacle
204a in the second embodiment, the second battery recep-
tacle 204f'is configured to allow the battery device BD to be
detachably attached thereto.

[0160] The battery device BD is attached to the second
battery receptacle 204/ such that the latch 262 (see FIG. 12)
faces rearward and upward. Thus, the latch 262 is positioned
for the user standing behind the pressure washer 4f'to easily
manipulate the latch 262. Therefore, the user standing
behind the pressure washer 4f can easily attach and detach
the battery device BD.

[0161] The adapters 82 are attached to the first battery
receptacle 54 by being slid forward toward the first battery
receptacle 54. The adapters 82 are detached from the first
battery receptacle 54 by being slid rearward away from the
first battery receptacle 54. In this embodiment, the first
battery receptacle 54 is disposed at a position easily acces-
sible by the user (on the upper surface of the pressure washer
4f). Thus, the user can easily attach and detach the adapters
82.

Thirteenth Embodiment

[0162] As shown in FIG. 30, a working machine according
to this embodiment comprises a sprayer 4¢ and a motor unit
2. This motor unit 2 is similar to that described in the first
embodiment.

[0163] The sprayer 4g comprises a pump 400, a reel 404
on which a hose 402 is wounded, and a frame 406 supporting
the pump 400 and the reel 404. The pump 400 comprises a
mounting base 408 to which the motor unit 2 is attached. The
mounting base 408 is similar to the mounting base 12
described in the first embodiment. Thus, the front mounting
portion 56 (see FIG. 6) of the motor unit 2 is attached to the
mounting base 408. A tank storing a liquid therein (not
shown) and the hose 402 are connected to the pump 400. An
injection nozzle (not shown) is disposed at an end of the
hose 402. When the electric motor 70 (see FIG. 7) of the
motor unit 2 operates, the pump 400 is driven to pump the
liquid in the tank to the hose 402. As a result, the liquid is
ejected from the injection nozzle. The sprayer 4g sprays the
liquid (e.g., agrichemicals) in the tank. FIG. 32 schemati-
cally shows a power transmission flow in the working
machine according to this embodiment described above.
[0164] In this embodiment, a front-rear direction, up-
down direction, and right-left direction of the sprayer 4g are
defined based on a working orientation of the sprayer 4g.
Specifically, a vertically up-down direction when the frame
406 is on a horizontal surface is defined as the up-down
direction of the sprayer 4g, a direction that is perpendicular
to the up-down direction and is from the pump 400 toward
the reel 404 is defined as the front direction, the opposite
direction to the front direction is defined as the rear direc-
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tion, and a direction perpendicular to the front-rear direction
and the up-down direction is defined as the right-left direc-
tion.

[0165] In this embodiment, the motor unit 2 comprises a
second battery receptacle 90g corresponding to the sprayer
4g instead of the second battery receptacle 90a (see FIG. 5)
described in the first embodiment. The second battery recep-
tacle 90g is mounted on upper ends of the frame 406. Similar
to the second battery receptacle 90a in the first embodiment,
the second battery receptacle 90g is configured to allow two
battery packs BP to be detachably attached thereto. Each
battery pack BP is attached to the second battery receptacle
90g be being slid rearward toward the second battery
receptacle 90g. The battery pack BP is detached from the
second battery receptacle 90g by being slid forward away
from the second battery receptacle 90g. In this embodiment,
the second battery receptacle 90g is disposed at a position
easily accessible by the user (on the upper surface of the
sprayer 4g). Thus, the user can easily attach and detach the
battery pack BP.

[0166] The adapters 82 are attached to the first battery
receptacle 54 by being slid forward toward the first battery
receptacle 54. The adapters 82 are detached from the first
battery receptacle 54 by being slid rearward away from the
first battery receptacle 54. In this embodiment, the first
battery receptacle 54 is disposed at a position easily acces-
sible by the user (on the upper surface of the sprayer 4g).
Thus, the user can easily attach and detach the adapters 82.

Fourteenth Embodiment

[0167] Asshown in FIG. 31, a working machine according
to this embodiment comprises a sprayer 4¢ and a motor unit
202. This sprayer 4g is similar to that described in the
thirteenth embodiment and this motor unit 202 is similar to
that described in the second embodiment.

[0168] In this embodiment, the motor unit 202 comprises
a second battery receptacle 204g corresponding to the
sprayer 4g instead of the second battery receptacle 204a (see
FIG. 13) described in the second embodiment. The second
battery receptacle 204g is mounted on the upper ends of the
frame 406. Similar to the second battery receptacle 204a in
the second embodiment, the second battery receptacle 204g
is configured to allow the battery device BD to be detachably
attached thereto. In this embodiment, the second battery
receptacle 204g is disposed at a position easily accessible by
the user (on the upper surface of the sprayer 4g). Thus, the
user can easily attach and detach the battery device BD.
[0169] The adapters 82 are attached to the first battery
receptacle 54 by being slid forward toward the first battery
receptacle 54. The adapters 82 are detached from the first
battery receptacle 54 by being slid rearward away from the
first battery receptacle 54. In this embodiment, the first
battery receptacle 54 is disposed at a position easily acces-
sible by the user (on the upper surface of the sprayer 4g).
Thus, the user can easily attach and detach the adapters 82.

Fifteenth Embodiment

[0170] As shown in FIG. 33, a working machine according
to this embodiment comprises a mower 4/ and a motor unit
2. This motor unit 2 is similar to that described in the first
embodiment.

[0171] The mower 4/ comprises a body 420 and a handle
422 attached to the body 420. The handle 422 comprises a
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grip 424 gripped by the user during use and two support
pillars 426 extending between the grip 424 and the body
420. The body 420 comprises a mounting base 428 to which
the motor unit 2 is attached, a reel blade 430 driven by the
motor unit 2, and a housing 434 with wheels 432. The
mounting base 428 is similar to the mounting base 328 (see
FIG. 18) described in the fifth embodiment. Thus, the lower
mounting portion 64 (see FIG. 6) of the motor unit 2 is
attached to the mounting base 428. When the electric motor
70 (see FIG. 7) of the motor unit 2 operates, the reel blade
430 rotates. The mower 4/ holds lawn between the rotating
reel blade 430 and a fixed blade (not shown) fixed to the
housing 434 to cut the lawn. FIG. 35 schematically shows a
power transmission flow in the working machine according
to this embodiment described above. The user can move the
mower 4/ by gripping the grip 424 and pushing the mower
4/ with the housing 434 (i.e., the wheels 432) placed on the
ground.

[0172] In this embodiment, a front-rear direction, up-
down direction, and right-left direction of the mower 4/ are
defined based on a working orientation of the mower 4/.
Specifically, a vertically up-down direction when the hous-
ing 434 (i.e., the wheels 432) is on a horizontal surface is
defined as the up-down direction of the mower 4k, a
direction that is perpendicular to the up-down direction and
is from the grip 424 toward the body 420 is defined as the
front direction, the opposite direction to the front direction
is defined as the rear direction, and a direction perpendicular
to the front-rear direction and the up-down direction is
defined as the right-left direction.

[0173] In this embodiment, the motor unit 2 comprises a
second battery receptacle 90/ corresponding to the mower
4/ instead of the second battery receptacle 90a (see FIG. 5)
described in the first embodiment. The second battery recep-
tacle 90/ is mounted on the two support pillars 426 of the
mower 4/ to bridge them. The two support pillars 426
extend rearward and upward from the body 420 and connect
to the grip 424. Similar to the second battery receptacle 90a
in the first embodiment, the second battery receptacle 90/ is
configured to allow two battery packs BP to be detachably
attached thereto. Each battery pack BP is attached to the
second battery receptacle 904 by being slid forward and
downward toward the second battery receptacle 90/. The
battery pack BP is detached from the second battery recep-
tacle 90/ by being slid rearward and upward away from the
second battery receptacle 90%. Thus, when attaching the
battery pack BP to or detaching the battery pack BP from the
second battery receptacle 904, the user standing behind the
mower 4/ can handle the battery BP near the user’s body.
Therefore, the user standing behind the mower 4/ can easily
attach and detach the battery pack BP.

[0174] The adapters 82 are attached to the first battery
receptacle 54 by being slid leftward toward the first battery
receptacle 54. The adapters 82 are detached from the first
battery receptacle 54 by being slid rightward away from the
first battery receptacle 54. In this embodiment, the first
battery receptacle 54 is disposed at a position easily acces-
sible by the user (on the upper surface of the mower 44).
Thus, the user can easily attach and detach the adapters 82.

Sixteenth Embodiment

[0175] As shown in FIG. 34, a working machine according
to this embodiment comprises a mower 4% and a motor unit
202. This mower 4/ is similar to that described in the
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fifteenth embodiment and this motor unit 202 is similar to
that described in the second embodiment.

[0176] In this embodiment, the motor unit 202 comprises
a second battery receptacle 204/ corresponding to the
mower 4/ instead of the second battery receptacle 204a (see
FIG. 13) described in the second embodiment. The second
battery receptacle 204/ is mounted on the two support
pillars 426 to bridge them. Similar to the second battery
receptacle 204a in the second embodiment, the second
battery receptacle 204/ is configured to allow the battery
device BD to be detachably attached thereto.

[0177] The battery device BD is attached to the second
battery receptacle 204/ such that the latch 262 (see FIG. 12)
faces a rearward and upward direction. Thus, the latch 262
is positioned for the user standing behind the mower 4/ to
easily manipulate the latch 262. Therefore, the user standing
behind the mower 4/ can easily attach and detach the battery
device BD.

[0178] The adapters 82 are attached to the first battery
receptacle 54 by being slid leftward toward the first battery
receptacle 54. The adapters 82 are detached from the first
battery receptacle 54 by being slid rightward away from the
first battery receptacle 54. In this embodiment, the first
battery receptacle 54 is disposed at a position easily acces-
sible by the user (on the upper surface of the mower 44).
Thus, the user can easily attach and detach the adapters 82.

Seventeenth Embodiment

[0179] As shown in FIG. 36, a working machine according
to this embodiment comprises a compaction roller 4i and a
motor unit 2. This motor unit 2 is similar to that described
in the first embodiment.

[0180] The compaction roller 4 comprises a body 440 and
a handle 442 attached to the body 440. The handle 442
comprises a grip 444 gripped by the user during use and a
support pillar 446 (see FI1G. 37) extending between the grip
444 and the body 440. The body 440 comprises a mounting
base 448 to which the motor unit 2 is attached and rollers
450 driven by the motor unit 2. The mounting base 448 is
similar to the mounting base 12 described in the first
embodiment. Thus, the front mounting portion 56 (see FIG.
6) of the motor unit 2 is attached to the mounting base 448.
When the electric motor 70 (see FIG. 7) of the motor unit 2
operates, the rollers 450 rotate and vibration exciter mecha-
nisms (e.g., eccentric weights) housed in the rollers 450
operate. The compaction roller 4i moves on the ground
while pressing the vibrating rollers 450 against the ground.
The compaction roller 4/ compacts the ground in this way.
FIG. 38 schematically shows a power transmission flow in
the working machine according to this embodiment
described above.

[0181] In this embodiment, a front-rear direction, up-
down direction, and right-left direction of the compaction
roller 4i are defined based on a working orientation of the
compaction roller 4i. Specifically, a vertically up-down
direction when the rollers 450 are on a horizontal surface is
defined as the up-down direction of the compaction roller 4/,
a direction that is perpendicular to the up-down direction
and is from the grip 444 toward the body 440 is defined as
the front direction, the opposite direction to the front direc-
tion is defined as the rear direction, and a direction perpen-
dicular to the front-rear direction and the up-down direction
is defined as the right-left direction.
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[0182] In this embodiment, the motor unit 2 comprises a
second battery receptacle 90i corresponding to the compac-
tion roller 4i instead of the second battery receptacle 90a
(see FIG. 5) described in the first embodiment. The second
battery receptacle 90i is mounted on the support pillar 446
of the compaction roller 4i. The support pillar 446 extends
rearward and upward from the body 440 and connects to the
grip 444. Similar to the second battery receptacle 90q in the
first embodiment, the second battery receptacle 90i is con-
figured to allow two battery packs BP to be detachably
attached there to. Each battery pack BP is attached to the
second battery receptacle 90i by being slid forward and
downward toward the second battery receptacle 90i. The
battery pack BP is detached from the second battery recep-
tacle 90 by being slid rearward and upward away from the
second battery receptacle 90i. Thus, when attaching the
battery pack BP to or detaching the battery pack BP from the
second battery receptacle 90i, the user standing behind the
compaction roller 4i can handle the battery pack BP neat the
user’s body. Therefore, the user standing behind the com-
paction roller 4i can easily attach and detach the battery pack
BP.

[0183] The adapters 82 are attached to the first battery
receptacle 54 by being slid rightward toward the first battery
receptacle 54. The adapters 82 are detached from the first
battery receptacle 54 by being slid leftward away from the
first battery receptacle 54. In this embodiment, the first
battery receptacle 54 is disposed at a position easily acces-
sible by the user (on the upper surface of the compaction
roller 4). Thus, the user can easily attach and detach the
adapters 82.

Eighteenth Embodiment

[0184] As shown in FIG. 37, a working machine according
to this embodiment comprises a compaction roller 4i and a
motor unit 202. This compaction roller 4i is similar to that
described in the seventeenth embodiment and this motor unit
202 is similar to that described in the second embodiment.
[0185] In this embodiment, the motor unit 202 comprises
a second battery receptacle 204i corresponding to the com-
paction roller 4i instead of the second battery receptacle
204a (see FIG. 13) described in the second embodiment. The
second battery receptacle 204; is mounted on the upper
surface of the body 440. Similar to the second battery
receptacle 204a in the second embodiment, the second
battery receptacle 204i is configured to allow the battery
device BD to be detachably attached thereto. The battery
device BD is attached to the second battery receptacle 204;
such that the latch 262 faces forward. In this embodiment,
the second battery receptacle 204i is disposed at a position
easily accessible by the user (on the upper surface of the
compaction roller 4i). Thus, the user can easily attach and
detach the battery device BD.

[0186] The adapters 82 are attached to the first battery
receptacle 54 by being slid rightward toward the first battery
receptacle 54. The adapters 82 are detached from the first
battery receptacle 54 by being slid leftward away from the
first battery receptacle 54. In this embodiment, the first
battery receptacle 54 is disposed at a position easily acces-
sible by the user (on the upper surface of the compaction
roller 4). Thus, the user can easily attach and detach the
adapters 82.

[0187] In the disclosure herein, the second battery recep-
tacles 90a, 9056, 90c, 904, 90e, 907, 90g, 90/, and 90; may
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be collectively referred to as “second battery receptacle 90”.
Further, the second battery receptacles 204a, 2045, 204c,
204d, 204¢, 2041, 204g, 204/, and 204; may be collectively
referred to as “second battery receptacle 204”.

Variants

[0188] (FIGS. 5 and 10) The number of battery packs BP
attachable to the first battery receptacle 54 may be one, or
three or more. Similarly, the number of battery packs BP
attachable to the second battery receptacle 90 may be one,
or three or more.

[0189] (FIG. 8) The adapters 82 may be attached to the
first battery receptacle 54 in an undetachable manner. That
is, after the adapters 82 have been attached to the first battery
receptacle 54, the detachment of the adapters 82 may be
prohibited.

[0190] (FIG. 7 etc.) The motor unit 2 may not comprise the
first battery receptacle 54 nor the adapters 82. In this case,
each cable 88 may connect the housing 50 to the second
battery receptacle 90 instead of connecting the adapter 82 to
the second battery receptacle 90. The power in the battery
packs BP attached to the second battery receptacle 90 may
be supplied to the electric motor 70 within the housing 50
through the second battery receptacle 90 and the cables 88.

[0191] (FIG. 7 etc.) The motor unit 202 may not comprise
the first battery receptacle 54 nor the adapters 82. In this
case, the cables 88 may connect the housing 50 to the second
battery receptacle 204 instead of connecting the adapters 82
to the second battery receptacle 204. The power in the
battery device BD attached to the second battery receptacle
204 may be supplied to the electric motor 70 within the
housing 50 through the second battery receptacle 204 and
the cables 88.

[0192] (FIG. 7 etc.) The control circuit board 74 may be
disposed outside the housing 50. For example, the control
circuit board 74 may be disposed in the working unit 4. The
control circuit board 74 may be integrated with the second
battery receptacle 90 (or 204).

[0193] (FIG. 6 etc.) The motor unit 2 (or 202) may not
comprise one of the front contact surface 58 and the lower
contact surface 66.

[0194] (FIG. 9 etc.) The motor unit 2 may not comprise the
cover 96.
[0195] (FIG. 10 etc.) The second battery receptacle 90

may be divided into a first portion to which one battery pack
BP is attached and a second portion to which another battery
pack BP is attached. The first and second portions may be
disposed separately on the handle of the working unit 4.
[0196] (FIGS. 1, 11 etc.) The second battery receptacle 90
(or 204) may be disposed at a position (e.g., on a side surface
of the working unit 4) other than a position on the handle of
the working unit 4 and a position on the upper surface of the
working unit 4. Thus, the battery packs BP (or the battery
device BD) may be attached at a position (e.g., on a side
surface of the working unit 4) other than a position on the
handle of the working unit 4 and a position on the upper
surface of the working unit 4.

[0197] (FIGS. 5, 10 etc.) The first battery receptacle 54
and the second battery receptacle 90 may not comprise the
members having the common shape to each other.

[0198] (FIGS. 1, 11 etc.) The length of the cables 88 may
be less than 100 mm or greater than 2000 mm.
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Features of Motor Unit 2

[0199] In one or more embodiments, the motor unit 2 is
configured to be detachably attached to each of the working
units 4 of multiple types to drive the working unit 4. The
motor unit 2 comprises the output shaft 52 configured to be
connected to the working unit 4; the electric motor 70
configured to rotate the output shaft 52; the housing 50 that
houses the electric motor 70; the first battery receptacle 54
disposed on the housing 50 and configured to allow the
battery pack BP (an example of first battery) to be detach-
ably attached thereto; the second battery receptacle 90
disposed on the working unit 4 and configured to allow the
battery pack BP (an example of second battery) to be
detachably attached thereto; the adapter 82 configured to be
attached to the first battery receptacle 54 in place of the
battery pack BP; the cable 88 extending from the adapter 82
and configured to connect to the second battery receptacle
90; and the control circuit board 74 configured to control the
output of the electric motor 70. When the battery pack BP is
attached to the first battery receptacle 54, power is supplied
from the battery pack BP to the electric motor 70 via the first
battery receptacle 54. When the adapter 82 is attached to the
first battery receptacle 54 and the battery pack BP is attached
to the second battery receptacle 90, power is supplied from
the battery pack BP to the electric motor 70 via the cable 88,
the adapter 82, and the first battery receptacle 54.

[0200] In the configuration above, the battery pack BP can
be attached to the second battery receptacle 90 disposed on
the working unit 4. Attaching the battery pack BP to the
second battery receptacle 90 reduces the transmission of
vibrations from the housing 50 to the battery pack BP,
compared to attaching the battery pack BP to the housing 50.

[0201] In one or more embodiments, the motor unit 2 is
configured to be detachably attached to each of the working
units 4 of multiple types to drive the working unit 4. The
motor unit 2 comprises the output shaft 52 configured to be
connected to the working unit 4; the electric motor 70
configured to rotate the output shaft 52; the housing 50 that
houses the electric motor 70; the second battery receptacle
90 (an example of battery receptacle) disposed on the
working unit 4 and configured to allow the battery pack BP
(an example of battery) to be detachably attached thereto;
the cable 88 extending from the housing 50 and configured
to connect to the second battery receptacle 90; and the
control circuit board 74 disposed in the housing 50 and
configured to control the output of the electric motor 70.
When the battery pack BP is attached to the second battery
receptacle 90, power is supplied from the battery pack BP to
the electric motor 70 via the cable 88.

[0202] In the configuration above, the battery pack BP can
be attached to the second battery receptacle 90 disposed on
the working unit 4. Attaching the battery pack BP to the
second battery receptacle 90 reduces the transmission of
vibrations from the housing 50 to the battery pack BP,
compared to attaching the battery pack BP to the housing 50.

[0203] In one or more embodiments, the control circuit
board 74 is disposed in the housing 50.

[0204] The fan 72 for cooling the electric motor 70 is
disposed in the housing 50. In the configuration above, the
control circuit board 74 as well as the electric motor 70 can
be cooled with cooling airflow generated by the fan 72.
Thus, another fan 72 for cooling the control circuit board 74
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is not required to be disposed in the motor unit 2, which
allows for simplification of the configuration of the motor
unit 2.

[0205] In one or more embodiments, the motor unit 2
further comprises the lower contact surface 66 (an example
of first surface) parallel to the axial direction of the output
shaft 52 and the front contact surface 58 (an example of
second surface) perpendicular to the axial direction of the
output shaft 52. The motor unit 2 is configured to be fixed
to the working unit 4 with at least one of the lower contact
surface 66 and the front contact surface 58 in contact with
the working unit 4.

[0206] In the configuration above, the motor unit 2 can be
attached to the working units 4 in various orientations (e.g.,
with the lower contact surface 66 in contact with the
working unit 4, with the front contact surface 58 in contact
with the working unit 4, etc.). This leads to an increase in the
number of types of working units 4 to which the motor unit
2 is attachable.

[0207] In one or more embodiments, the battery pack BP
is capable of supplying power to an electric device (e.g., the
electric tool T) different from the motor unit 2 when the
battery pack BP is detached from the motor unit 2 and
attached to the electric device.

[0208] The above configuration allows the battery pack
BP to be used not only in the motor unit 2 but also in the
electric device different from the motor unit 2.

[0209] In one or more embodiments, the second battery
receptacle 90 may be configured to allow a plurality of
battery packs BP to be detachably attached thereto.

[0210] Since the plurality of battery packs BP can be
attached to the second battery receptacle 90 in the configu-
ration above, the electric motor 70 can operate using the
power from the plurality of battery packs BP. This allows for
an increase in the output of the electric motor 70, for
example, compared to the electric motor 70 operating using
the power from a single battery pack BP. Thus, the motor
unit 2 can be used with working units 4 that require high
outputs. That is, the above configuration allows for an
increase in the number of types of working units 4 to which
the motor unit is applicable.

[0211] In one or more embodiments, the motor unit 2
further comprises the cover 96 that covers the battery pack
BP attached to the second battery receptacle 90.

[0212] The configuration above protects the battery pack
BP attached to the second battery receptacle 90 against
external water and dust.

[0213] In one or more embodiments, the working units 4
comprise the handles 10, 302, 322, 342, 362, 382, 422, 442
including a grip configured to be grasped by a user. The
second battery receptacle 90 is disposed on any of the
handles 10, 302, 322, 342, 362, 382, 422, 442.

[0214] In the configuration above, the second battery
receptacle 90 is disposed on any of the handles 10, 302, 322,
342,362, 382, 422, 442. The handles 10, 302, 322, 342, 362,
382, 422, 442 may be configured to reduce transmission of
vibrations from the bodies of the working units 4 in order not
to make the user gripping the grip uncomfortable. Thus,
attaching the battery pack BP to the second battery recep-
tacle 90 reduces transmission of vibrations from the body of
the working unit 4 to the battery pack BP. Further, in the
configuration above, the second battery receptacle 90 is
disposed at a position easily accessible by the user. This
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allows the user to easily attach the battery pack BP to and
detach the battery pack BP from the second battery recep-
tacle 90.

[0215] In one or more embodiments, the second battery
receptacle 90 is on the upper surface of the working unit 4
when the working unit 4 is in its working orientation.
[0216] In the configuration above, the second battery
receptacle 90 is at a position easily accessible by the user
when the working unit 4 is in its working orientation. This
allows the user to easily attach the battery pack BP to and
detach the battery pack BP from the second battery recep-
tacle 90.

[0217] In one or more embodiments, the first battery
receptacle 54 and the second battery receptacle 90 comprise
the connection terminals 46 (an example of common mem-
ber), respectively, and the connection terminals 46 have a
common shape to each other.

[0218] The configuration above allows common compo-
nents to be used in the first and second battery receptacles
54, 90. This allows for a reduction in the manufacturing cost
of the motor unit 2.

[0219] In one or more embodiments, the length of the
cable 88 is in a range of 100 mm to 2000 mm.

[0220] The cable 88 extends between the first battery
receptacle 54 disposed on the housing 50 and the second
battery receptacle 90 disposed on the working unit 4. If the
length of the cable 88 were too long relative to the distance
between the first and second battery receptacles 54, 90, the
cable 88 would sag too much and get in the way during use.
Although the distance between the first and second battery
receptacles 54, 90 differs depending on the type of working
unit 4, it is generally expected to be in a range of 50 mm to
1500 mm. In the configuration above, the length of the cable
88 is slightly larger than the expected distance between the
first and second battery receptacles 54, 90. Thus, the con-
figuration above prevents the cable 88 from sagging too
much and thus prevents the cable 88 from getting in the way
during use.

[0221] In one or more embodiments, the adapter 82 is
configured to be detachably attached to the first battery
receptacle 54.

[0222] If the adapter 82 were configured to be attached to
the first battery receptacle 54 in an undetachable manner, the
adapter 82 cannot be detached from the first battery recep-
tacle 54 once attached thereto. However, the user may wish
to detach the adapter 82 from the first battery receptacle 54
after having attached it to the first battery receptacle 54. For
example, the user may wish so when wishing to attach the
battery pack BP to the first battery receptacle 54 instead of
the adapter 82. In the configuration above, the adapter 82 is
detachably attached to the first battery receptacle 54. Thus,
the adapter 82 can be detached from the first battery recep-
tacle 54 after having been attached to the first battery
receptacle 54. Therefore, the battery pack BP can be
attached to the first battery receptacle 54 instead of the
adapter 82.

[0223] In one or more embodiments, the working unit 4
functions as the rammer 4a configured to ram the ground.
The working unit 4 comprises the handle 10 including the
grips 20, 22, 24 configured to be grasped by a user. The
second battery receptacle 90 is disposed on the handle 10.
[0224] In the configuration above, the battery pack BP is
attached to the handle 10 of the rammer 4a. This reduces
transmission of vibrations from the housing 50 to the battery
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pack BP and also reduces transmission of vibrations from
the working part 6 of the rammer 4a (an example of body of
the rammer) to the battery pack BP.

[0225] In one or more embodiments, the working unit 4
functions as the plate compactor 45 configured to compact
the ground. The working unit 4 comprises the handle 302
including the grip 304 configured to be grasped by a user.
The second battery receptacle 90 is disposed on the handle
302.

[0226] In the configuration above, the battery pack BP is
attached to the handle 302 of the plate compactor 4b. This
reduces transmission of vibrations from the housing 50 to
the battery pack BP and also reduces transmission of vibra-
tions from the body 300 of the plate compactor 45 to the
battery pack BP.

[0227] In one or more embodiments, the working unit 4
functions as the trowel 4¢ configured to level a concrete
surface. The working unit 4 comprises the handle 322
including the grip 324 configured to be grasped by a user.
The second battery receptacle 90 is disposed on the handle
322.

[0228] In the configuration above, the battery pack BP is
attached to the handle 322 of the trowel 4c¢. This reduces
transmission of vibrations from the housing 50 to the battery
pack BP and also reduces transmission of vibrations from
the body 320 of the trowel 4¢ to the battery pack BP.
[0229] In one or more embodiments, the working unit 4
functions as the concrete mixer 44 configured to mix con-
crete. The working unit 4 comprises the handle 342 includ-
ing the grip 344 configured to be grasped by a user. The
second battery receptacle 90 is disposed on the handle 342.
[0230] In the configuration above, the battery pack BP is
attached to the handle 342 of the concrete mixer 4d. This
reduces transmission of vibrations from the housing 50 to
the battery pack BP and also reduces transmission of vibra-
tions from the body 340 of the concrete mixer 44 to the
battery pack BP.

[0231] In one or more embodiments, the working unit 4
functions as the concrete saw 4e configured to make a cut in
concrete. The working unit 4 comprises the handle 362
including the grip 364 configured to be grasped by a user.
The second battery receptacle 90 is disposed on the handle
362.

[0232] In the configuration above, the battery pack BP is
attached to the handle 362 of the concrete saw 4e. This
reduces transmission of vibrations from the housing 50 to
the battery pack BP and also reduces transmission of vibra-
tions from the body 360 of the concrete saw 4e to the battery
pack BP.

[0233] In one or more embodiments, the working unit 4
functions as the pressure washer 4f (or the sprayer 4g) (an
example of injector) configured to boost the pressure of a
liquid and inject the liquid. The second battery receptacle 90
is on the upper surface of the working unit 4 when the
working unit 4 is in its working orientation.

[0234] In the configuration above, the battery pack BP is
attached to the upper surface of the pressure washer 4f (or
the sprayer 4g). This reduces transmission of vibrations from
the housing 50 to the battery pack BP.

[0235] In one or more embodiments, the working unit 4
functions as the mower 4/. The working unit 4 comprises the
handle 422 including the grip 424 configured to be grasped
by a user. The second battery receptacle 90 is disposed on
the handle 422.
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[0236] In the configuration above, the battery pack BP is
attached to the handle 422 of the mower 4/. This reduces
transmission of vibrations from the housing 50 to the battery
pack BP and also reduces transmission of vibrations from
the body 420 of the mower 4/ to the battery pack BP.
[0237] In one or more embodiments, a working machine
comprises a working unit 4 and a motor unit 2 configured to
be detachably attached to the working unit 4 to drive the
working unit 4 with power from the motor unit 2.

[0238] The configuration above provides the working
machine that reduces transmission of vibrations from the
housing 50 to the battery pack BP.

Features of Motor Unit 202

[0239] In one or more embodiments, the motor unit 202 is
configured to be detachably attached to each of the working
units 4 of multiple types to drive the working unit 4. The
motor unit 202 comprises the output shaft 52 configured to
be connected to the working unit 4; the electric motor 70
configured to rotate the output shaft 52; the housing 50 that
houses the electric motor 70; the first battery receptacle 54
disposed on the housing 50 and configured to allow the
battery pack BP (an example of first battery) to be detach-
ably attached thereto; the second battery receptacle 204
disposed on the working unit 4 and configured to allow the
battery device BD (an example of second battery) to be
detachably attached thereto; the adapter 82 configured to be
attached to the first battery receptacle 54 in place of the
battery pack BP; the cable 88 extending from the adapter 82
and configured to connect to the second battery receptacle
204; and the control circuit board 74 configured to control
the output of the electric motor 70. When the battery pack
BP is attached to the first battery receptacle 54, power is
supplied from the battery pack BP to the electric motor 70
via the first battery receptacle 54. When the adapter 82 is
attached to the first battery receptacle 54 and the battery
device BD is attached to the second battery receptacle 204,
power is supplied from the battery device BD to the electric
motor 70 via the cable 88, the adapter 82, and the first battery
receptacle 54.

[0240] In the configuration above, the battery device BD
can be attached to the second battery receptacle 204 dis-
posed on the working unit 4. Attaching the battery device
BD to the second battery receptacle 204 reduces the trans-
mission of vibrations from the housing 50 to the battery
device BD, compared to attaching the battery device BD to
the housing 50.

[0241] In one or more embodiments, the motor unit 202 is
configured to be detachably attached to each of the working
units 4 of multiple types to drive the working unit 4. The
motor unit 202 comprises the output shaft 52 configured to
be connected to the working unit 4; the electric motor 70
configured to rotate the output shaft 52; the housing 50 that
houses the electric motor 70; the second battery receptacle
204 (an example of battery receptacle) disposed on the
working unit 4 and configured to allow the battery device
BD (an example of battery) to be detachably attached
thereto; the cable 88 extending from the housing 50 and
configured to connect to the second battery receptacle 204;
and the control circuit board 74 disposed in the housing 50
and configured to control the output of the electric motor 70.
When the battery device BD is attached to the second battery
receptacle 204, power is supplied from the battery device
BD to the electric motor 70 via the cable 88.
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[0242] In the configuration above, the battery device BD
can be attached to the second battery receptacle 204 dis-
posed on the working unit 4. Attaching the battery device
BD to the second battery receptacle 204 reduces the trans-
mission of vibrations from the housing 50 to the battery
device BD, compared to attaching the battery device BD to
the housing 50.

[0243] In one or more embodiments, the control circuit
board 74 is disposed in the housing 50.

[0244] The fan 72 for cooling the electric motor 70 is
disposed in the housing 50. In the configuration above, the
control circuit board 74 as well as the electric motor 70 can
be cooled with cooling airflow generated by the fan 72.
Thus, another fan 72 for cooling the control circuit board 74
is not required to be disposed in the motor unit 202, which
allows for simplification of the configuration of the motor
unit 202.

[0245] In one or more embodiments, the motor unit 202
further comprises the lower contact surface 66 (an example
of first surface) parallel to the axial direction of the output
shaft 52 and the front contact surface 58 (an example of
second surface) perpendicular to the axial direction of the
output shaft 52. The motor unit 202 is configured to be fixed
to the working unit 4 with at least one of the lower contact
surface 66 and the front contact surface 58 in contact with
the working unit 4.

[0246] In the configuration above, the motor unit 202 can
be attached to the working units 4 in various orientations
(e.g., with the lower contact surface 66 in contact with the
working unit 4, with the front contact surface 58 in contact
with the working unit 4, etc.). This leads to an increase in the
number of types of working units 4 to which the motor unit
2 is attachable.

[0247] In one or more embodiments, the working units 4
comprise the handles 10, 302, 322, 342, 362, 382, 422, 442
including a grip configured to be grasped by a user. The
second battery receptacle 204 is disposed on any of the
handles 10, 302, 322, 342, 362, 382, 422, 442.

[0248] In the configuration above, the second battery
receptacle 204 is disposed on any of the handles 10, 302,
322,342,362, 382, 422,442. The handles 10, 302, 322, 342,
362, 382, 422, 442 may be configured to reduce transmission
of vibrations from the bodies of the working units 4 in order
not to make the user gripping the grip uncomfortable. Thus,
attaching the battery device BD to the second battery
receptacle 204 reduces transmission of vibrations from the
body of the working unit 4 to the battery device BD. Further,
in the configuration above, the second battery receptacle 204
is disposed at a position easily accessible by the user. This
allows the user to easily attach the battery device BD to and
detach the battery device BD from the second battery
receptacle 204.

[0249] In one or more embodiments, the second battery
receptacle 204 is on the upper surface of the working unit 4
when the working unit 4 is in its working orientation.
[0250] In the configuration above, the second battery
receptacle 204 is at a position easily accessible by the user
when the working unit 4 is in its working orientation. This
allows the user to easily attach the battery device BD to and
detach the battery device BD from the second battery
receptacle 204.

[0251] In one or more embodiments, the length of the
cable 88 is in a range of 100 mm to 2000 mm.
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[0252] The cable 88 extends between the first battery
receptacle 54 disposed on the housing 50 and the second
battery receptacle 204 disposed on the working unit 4. If the
length of the cable 88 were too long relative to the distance
between the first and second battery receptacles 54, 204, the
cable 88 would sag too much and get in the way during use.
Although the distance between the first and second battery
receptacles 54, 204 differs depending on the type of working
unit 4, it is generally expected to be in a range of 50 mm to
1500 mm. In the configuration above, the length of the cable
88 is slightly larger than the expected distance between the
first and second battery receptacles 54, 204. Thus, the
configuration above prevents the cable 88 from sagging too
much and thus prevents the cable 88 from getting in the way
during use.

[0253] In one or more embodiments, the adapter 82 is
configured to be detachably attached to the first battery
receptacle 54.

[0254] If the adapter 82 were configured to be attached to
the first battery receptacle 54 in an undetachable manner, the
adapter 82 cannot be detached from the first battery recep-
tacle 54 once attached thereto. However, the user may wish
to detach the adapter 82 from the first battery receptacle 54
after having attached it to the first battery receptacle 54. For
example, the user may wish so when wishing to attach the
battery pack BP to the first battery receptacle 54 instead of
the adapter 82. In the configuration above, the adapter 82 is
detachably attached to the first battery receptacle 54. Thus,
the adapter 82 can be detached from the first battery recep-
tacle 54 after having been attached to the first battery
receptacle 54. Therefore, the battery pack BP can be
attached to the first battery receptacle 54 instead of the
adapter 82.

[0255] In one or more embodiments, the working unit 4
functions as the rammer 4a configured to ram the ground.
The working unit 4 comprises the handle 10 including the
grips 20, 22, 24 configured to be grasped by a user. The
second battery receptacle 204 is disposed on the handle 10.
[0256] In the configuration above, the battery device BD
is attached to the handle 10 of the rammer 4a. This reduces
transmission of vibrations from the housing 50 to the battery
device BD and also reduces transmission of vibrations from
the working part 6 of the rammer 4a (an example of body of
the rammer) to the battery device BD.

[0257] In one or more embodiments, the working unit 4
functions as the plate compactor 45 configured to compact
the ground. The working unit 4 comprises the handle 302
including the grip 304 configured to be grasped by a user.
The second battery receptacle 204 is disposed on the handle
302.

[0258] In the configuration above, the battery device BD
is attached to the handle 302 of the plate compactor 45. This
reduces transmission of vibrations from the housing 50 to
the battery device BD and also reduces transmission of
vibrations from the body 300 of the plate compactor 45 to
the battery device BD.

[0259] In one or more embodiments, the working unit 4
functions as the trowel 4¢ configured to level a concrete
surface. The working unit 4 comprises the handle 322
including the grip 324 configured to be grasped by a user.
The second battery receptacle 204 is disposed on the handle
322.

[0260] In the configuration above, the battery device BD
is attached to the handle 322 of the trowel 4¢. This reduces
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transmission of vibrations from the housing 50 to the battery
device BD and also reduces transmission of vibrations from
the body 320 of the trowel 4¢ to the battery device BD.
[0261] In one or more embodiments, the working unit 4
functions as the concrete mixer 44 configured to mix con-
crete. The working unit 4 comprises the handle 342 includ-
ing the grip 344 configured to be grasped by a user. The
second battery receptacle 204 is disposed on the handle 342.
[0262] In the configuration above, the battery device BD
is attached to the handle 342 of the concrete mixer 4d. This
reduces transmission of vibrations from the housing 50 to
the battery device BD and also reduces transmission of
vibrations from the body 340 of the concrete mixer 44 to the
battery device BD.

[0263] In one or more embodiments, the working unit 4
functions as the concrete saw 4e configured to make a cut in
concrete. The working unit 4 comprises the handle 362
including the grip 364 configured to be grasped by a user.
The second battery receptacle 204 is disposed on the handle
362.

[0264] In the configuration above, the battery device BD
is attached to the handle 362 of the concrete saw 4e. This
reduces transmission of vibrations from the housing 50 to
the battery device BD and also reduces transmission of
vibrations from the body 360 of the concrete saw 4e to the
battery device BD.

[0265] In one or more embodiments, the working unit 4
functions as the pressure washer 4f (or the sprayer 4g) (an
example of injector) configured to boost the pressure of a
liquid and inject the liquid. The second battery receptacle
204 is on the upper surface of the working unit 4 when the
working unit 4 is in its working orientation.

[0266] In the configuration above, the battery device BD
is attached to the upper surface of the pressure washer 4f (or
the sprayer 4g). This reduces transmission of vibrations from
the housing 50 to the battery device BD.

[0267] In one or more embodiments, the working unit 4
functions as the mower 4/. The working unit 4 comprises the
handle 422 including the grip 424 configured to be grasped
by a user. The second battery receptacle 204 is disposed on
the handle 422.

[0268] In the configuration above, the battery device BD
is attached to the handle 422 of the mower 4/. This reduces
transmission of vibrations from the housing 50 to the battery
device BD and also reduces transmission of vibrations from
the body 420 of the mower 4/ to the battery device BD.
[0269] In one or more embodiments, a working machine
comprises a working unit 4 and a motor unit 202 configured
to be detachably attached to the working unit 4 to drive the
working unit 4 with power from the motor unit 202.
[0270] The configuration above provides the working
machine that reduces transmission of vibrations from the
housing 50 to the battery device BD.

What is claimed is:

1. A motor unit configured to be detachably attached to
each of working units of multiple types to drive the working
unit to which the motor unit is attached, the motor unit
comprising:

an output shaft configured to be connected to the working

unit;

an electric motor configured to rotate the output shaft;

a housing that houses the electric motor;
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a first battery receptacle disposed on the housing and 10. The motor unit according to claim 1, wherein a length
configured to allow a first battery to be detachably of the cable is in a range of 100 mm to 2000 mm.
attached thereto; 11. The motor unit according to claim 1, wherein the

a second battery receptacle disposed on the working unit adapter is configured to be detachably attached to the first
and configured to allow a second battery to be detach- battery receptacle.

ably attached thereto;

an adapter configured to be attached to the first battery
receptacle in place of the first battery;

a cable extending from the adapter and configured to
connect to either the second battery receptacle or the
second battery; and

a control circuit board configured to control an output of
the electric motor,

wherein

when the first battery is attached to the first battery
receptacle, power is supplied from the first battery to
the electric motor via the first battery receptacle, and

when the adapter is attached to the first battery receptacle
and the second battery is attached to the second battery
receptacle, power is supplied from the second battery to
the electric motor via the cable, the adapter, and the first
battery receptacle.

2. The motor unit according to claim 1, wherein the

control circuit board is disposed in the housing.

3. The motor unit according to claim 1, further compris-
ing:

a first surface parallel to an axial direction of the output

shaft; and

a second surface perpendicular to the axial direction of the
output shaft,

wherein the motor unit is configured to be fixed to the
working unit with at least one of the first surface and
the second surface in contact with the working unit.

4. The motor unit according to claim 1, wherein at least
one of the first battery and the second battery is capable of
supplying power to an electric device different from the
motor unit when the at least one of the first battery and the
second battery is detached from the motor unit and attached
to the electric device.

5. The motor unit according to claim 1, wherein

the second battery comprises a plurality of second bat-
teries,

the plurality of second batteries includes a plurality of
battery packs, and

the second battery receptacle is configured to allow the
plurality of battery packs to be detachably attached
thereto.

6. The motor unit according to claim 1, wherein

the second battery includes a battery pack, and

the motor unit further comprises a cover that covers the
battery pack attached to the second battery receptacle.

7. The motor unit according to claim 1, wherein

the working unit comprises a handle including a grip
configured to be grasped by a user, and

the second battery receptacle is disposed on the handle.

8. The motor unit according to claim 1, wherein the
second battery receptacle is on an upper surface of the
working unit when the working unit is in a working orien-
tation.

9. The motor unit according to claim 1, wherein the first
battery receptacle and the second battery receptacle com-
prise common members, respectively, and the common
members have a common shape to each other.

12. The motor unit according to claim 1, wherein

the working unit functions as a ground ramming device
configured to ram a ground,

the working unit comprises a handle including a grip
configured to be grasped by a user, and

the second battery receptacle is disposed on the handle.

13. The motor unit according to claim 1, wherein

the working unit functions as a trowel configured to level
a concrete surface,

the working unit comprises a handle including a grip
configured to be grasped by a user, and

the second battery receptacle is disposed on the handle.

14. The motor unit according to claim 1, wherein

the working unit functions as a concrete mixer configured
to mix concrete,

the working unit comprises a handle including a grip
configured to be grasped by a user, and

the second battery receptacle is disposed on the handle.

15. The motor unit according to claim 1, wherein

the working unit functions as a concrete saw configured to
cut into concrete,

the working unit comprises a handle including a grip
configured to be grasped by a user, and

the second battery receptacle is disposed on the handle.

16. The motor unit according to claim 1, wherein

the working unit functions as an injector configured to
boost a pressure of a liquid and inject the liquid, and

the second battery receptacle is on an upper surface of the
working unit when the working unit is in a working
orientation.

17. The motor unit according to claim 1, wherein

the working unit functions as a mower,

the working unit comprises a handle including a grip
configured to be grasped by a user, and

the second battery receptacle is disposed on the handle.

18. A working machine comprising:

a working unit; and

a motor unit configured to be detachably attached to the
working unit to drive the working unit,

wherein

the motor unit comprises:

an output shaft configured to be connected to the
working unit;

an electric motor configured to rotate the output shaft;

a housing that houses the electric motor;

a first battery receptacle disposed on the housing and
configured to allow a first battery to be detachably
attached thereto;

a second battery receptacle disposed on the working
unit and configured to allow a second battery to be
detachably attached thereto;

an adapter configured to be attached to the first battery
receptacle in place of the first battery;

a cable extending from the adapter and configured to
connect to either the second battery receptacle or the
second battery; and

a control circuit board configured to control an output
of the electric motor,
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wherein

when the first battery is attached to the first battery
receptacle, power is supplied from the first battery to
the electric motor via the first battery receptacle, and

when the adapter is attached to the first battery receptacle
and the second battery is attached to the second battery
receptacle, power is supplied from the second battery to
the electric motor via the cable, the adapter, and the first
battery receptacle.

19. A motor unit configured to be detachably attached to
each of working units of multiple types to drive the working
unit to which the motor unit is attached, the motor unit
comprising:

an output shaft configured to be connected to the working
unit;

an electric motor configured to rotate the output shaft;

a housing that houses the electric motor;

a battery receptacle disposed on the working unit and
configured to allow a battery to be detachably attached
thereto;

a cable extending from the housing and configured to
connect to either the battery receptacle or the battery;
and

a control circuit board housed within the housing and
configured to control an output of the electric motor,

wherein

when the battery is attached to the battery receptacle,
power is supplied from the battery to the electric motor
via the cable.

20. The motor unit according to claim 2, further compris-

ing:

a first surface parallel to an axial direction of the output
shaft; and
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a second surface perpendicular to the axial direction of the
output shaft,

wherein

the motor unit is configured to be fixed to the working unit
with at least one of the first surface and the second
surface in contact with the working unit,

at least one of the first battery and the second battery is
configured to supply power to an electric device dif-
ferent from the motor unit when the at least one of the
first battery and the second battery is detached from the
motor unit and attached to the electric device,

the second battery comprises a plurality of second bat-
teries,

the plurality of second batteries includes a plurality of
battery packs,

the second battery receptacle is configured to have the
plurality of battery packs detachably attached thereto,

the motor unit further comprises a cover that covers the
plurality of battery packs attached to the second battery
receptacle,

the working unit comprises a handle including a grip
configured to be grasped by a user,

the second battery receptacle is disposed on the handle,

the first battery receptacle and the second battery recep-
tacle comprise common members, respectively, and the
common members have a common shape to each other,

a length of the cable is in a range of 100 mm to 2000 mm,
and

the adapter is configured to be detachably attached to the
first battery receptacle.

#* #* #* #* #*
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